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THE BRAYTON READY ](OTOR OR HYDROCARBON 
EBGIBE. 

Our engraving represents the Brayton hydrocal'bon engine 
described by us not long ago as being in successful operation 
in this city. The distinguishing features of this engine are that 
it can be started in a very short time, that it is economical 
in its cOllfumption of fuel, IUId that, owing to the constant 
maintenance of combustion, it is claimed, the danger of ex­
plosion or the hydrocarbon vapor is so greatly reduced as to 
be practically obviated. 

The consumption of the crude petroleum used in this 
engine is stated to be five gallons per day for a five horse 
machine, the duty per/ormed by a five horse engine in use 
being the grinding 
of 600 bushels of 
malt per day of ten 
hours. The ease 
with which the motor 
may be handled will 
be �ppreciated when 
we state that those 
run for our inspec­
tion were started, 
without any previous 
preparation, in one 
minute, the proprie. 
tors starting the en 
gine themselves, not 
h .. ving an engineer 
in tbeir employ. An­
other importlUlt fea­
ture of the motor is 
that the conEumption 
of fuel ceases the in­
stant the engine is 
stopped, the Sl oppage 
being effected by 
simply shutting off 
the supply of air. 

In our engraving, 
A is the working cy­
lindH of the engine, 
w!lich is jacketed by 
a water cylinder. B 
is an air pump actu­
ated by the working 
cylinder, IUId em­
ployed to compress 
air into the two re­
servoirs, C C, consti­
tuting the base of the 
frame. D is a pump 
which supplies the 
petroleum or other 
suitable fuel, as fast 
as it is needed for 
combuRtion. The ac­
tion of the engine 
may be thus briefly 
stated: The oil pump 
feeds a few drops of 
liquid fuel through 
a small tube into an 
a n n u l a r  chamber 
containing felt; here 
the petroleum en­
counters a supply of 
compressed air by 
which it is vaporized; 

--

',,\ll mingled air and vapor are forced in proper proportion in­
f) the working cylinder, where the combustion takes place, 
ommunication with the annular chamber being cut off and the 

products of combustion being left to work expansively, dri­
ving the working piston downwards or towards the end of 
the stroke; the compressed air supply to the working c,lin­
der is cut off, thus extinguishing the combustion ther"in; the 
opening of the exhaust valve permits egress to the products 
of combustion, and the stroke Is completed. An independent 
jet of :h,drocarbon, burning continuously In a suitably pro­
vided chamber, lights the hydrocarbon in \he working cy­
linder at the commencement of each stroke. The supplies 
of air and oil are, by very simple melUl8, adjustable, 
thus giving to the engines all the advlUltages of a variable 
cut oft, IUId thus effecting an important saving In fuel when 
the engine Is not required to work up to its full capacity. 
Ordinarily but one of the reservoirs, C C, is employed, the 
other being kept charged in order to allow of the immediate 
starting of &he engine at lUIydt'sired time. 

The engine is substIUItlally built, the crank and the beam, 
IUId the central sbaft upon which it works, being made of 
ilast steel. The working or air piston may be removed, when 
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necessary for repairs, by simply disconnecting the connect­

ing rod from the working beam; IUId by the removal of the 

bearing caps, the crank and the beam may be removed, 

leaving the engine stripped of its main parts, IUId giving ac­

cess to any part which may need repair or renewal. The 

bearing and working surfaces are large in proportion to the 

amount of duty required of them, thus making the engine 

substantial and not 8ubject to undue wear. 
This motor is the invention of Mr. GeorgeB. Brayton, who 

has spent many years in its development and practical appli. 

cation. Sizes of three, five, and ten horse power are now 

built, and motors suitable for steam yachts IUId other special 

purposes are being designed. A one IUId a ten horse motor 
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ment is used with it again for a fresh observation. "But a 
number of fresh neutral bars are kept always on hlUld to be 
employed in succession. 

This instrument is very sensitive. A very slight spark 
from lUI artificial electrical machine, or even from an electro­

phorus, suffices to give magnetism to the core, IUId to cause 
deflection on the traversing magnet. Its cost does not ex­
ceed $2, IUId Professor Melsens is very sanguine that it 
will prove a useful instrument for an extended investiga­
tion of the changes and intensities of atmospheric electrici­
ty. The instrumel!.t is now used in the telegraphic offices 
of the Belgian lines, IUId formal official returns are made of 
the discharges which are indic&ted by it. The coil is placed 

in continuation with 
t h e  earth wires, 
which are provided 
for the protection of 
the instruments in 
the telegraph of. 
fices. Professor Mel 
sens states that the 
magnetic n e e d l  e s 
in the offices fur 
nished with the ap­
paratus are defiected 
briskly by a light­
ning dischuge, and 
that they are not in' 
frequently recalle<1 
to zero, either brisk­
ly or gradually, by 
a subsequent dis. 
charge. Occasionally 
the defiection is re 
versed by the Be­
cond;discharge. Pro­
fessor Melsens finds 
that ordinsry com. 
mercial iron wire 
serves generally for 
the construction of 
the iron bars for the 
core. He has more 
difficulty in procur­
ing iron that can be 
satisfactorily made 
neutral by heat than 
in finding iron that 
gives ready indica­
tions of the disturb­
ance. He desires very 
much that this sim. 
pIe and cheap instru­
ment should have 
an extended trial 
among telegraphists 
a s <I. convenient 
means for investiga­
ting the monment. 
condition!!, and rate 
of progref1s ot atmos­
pheric disturbances. 

The instrument, 
which was lately 
shown at the Meteo­
rological Society,will 
De included in the 
loan exhibition of THB BRAYTON HYDROCARBON EJlOlNE. 
scientific instru !Dents 

will be on exhibition at the Centennial Exposition. For In- about to be opened at South KenSington, London, EngllUld. 
formation, address the Penns,lvania Ready Motor Company, • I.' • 
132 North 3d street, Philadelphia, Pa. A BI-Centennlal Relic. 

• ••• • Professor Edward J Young, of H.rvard College, recently de. 
New Electrical Inetrnmen&. livered an historical address at Sudbury, Mass., giving many 

This instrument is termed Marlanani's rite electrometre, incidents of much interest pertaining to the town, and parti­
and Is intended for the investigation of electrical discharges cuiarly to King Philip's war and the battle fought at Green 
between the atmospbere and earth. It consists essentially Hill. He referred to some relics in that town, one of which 
of a coil of copper wire turned round a pasteboard tube, and was described as follows: "The dwelling now owned by the 
carrying a traversing magnetic needle mounted npon a ver" venerable Mr. Willard Walker, which was built by his 
tical pivot immediately above the coil. The apparatus is so great. grandfather 200 years ago, and which has been in 
placed that the magnetic needle is ranged north IUId south the possession of the family ever "Ince, is almost entirely un­
by the earth's magnetism, IUId that the coil then crosses its chlUlged. There Is one beam. in tbis house measuring 12 
axial line at right IUIgles. A small iron bar is inserted as a by 14 inches. The building is covered on all sidts with 4 
core within the axis of the coil. Whenever a spark of elee- inch plank or pitch pine, which is set up end wise IUId reaches 
trieal discharge of high tension passes through the coil, the to the roof, and is held on the inside by wooden pins. It is 
internal iron bar becomes a magnet, and defleots the maguet- thus made bulletproof. The chimney, likewise, is IIllmense, 
Ic needle tr&versing above, the de1lection of its north point and has several enormous flues, while the fireplace was large 
being to the east or to th" west, accordingly as the spark enougb to contain logs that were eight feet long. The win­
passes in one or the other direction through the coil. When dol'S were originally of diamond-shaped glass set in lead, 
the iron bar has been thus magnetized by a spark, it has to but these have been removed. It is a relic which ought 
be deprived of its magnetism by heating before the instru· never to be destroyed. No money ought to be able to buy it." 
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SILVER AlID GOLD .OllEY. 
On February 12, 1873, Congress passed an act by which 

the gold dollar was made the unit of value, the trade dol. 
lar of silver, weighing 420 graius, established, and silver 
money rendered no longer a legal tender for sums exceeding 
five dollars. The eft'ect of this measure is, it is claimed, 
practically to demonetize silver, and a bill to amend it, by 
making silver a legal tender up to sums of *20, is now before 
the Senate. The chief supporter of the amendment is liena. 
tor Jones, of Nevada, who represents one of the greatest sil· 
ver-producing districts in the world, and who has recently 
made an able speech in btlhalf of A silver currency. From a 
review of the mutations and quantities of the precious 
metals, from the earliest times to the present, it appears 
that any diminution of the stock of specie, whether resulting 
from failure of mines or from arbitrary legislation, is fraught 
with the greatest disasters that can belal society. England, 
said the Senator, by making gold the only standard of value,in 
1816 was brought to serious fiDancial suaits, only relieved by 
the discovery of, gold in California. and this, despite the fact 
that gold was a peculiarly British product. By existing laws, 
the United States is committed to resumption in specie, 
combined with a demonetintion of silver, and Senator Jones 
believes this to be an impossibility, and that one or the other 
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A CENTENNIAL lIIU1IBEB. 

to the infiation heresy, will dispute the necessity of early 
resumption of specie payments, it follows that silver must 
be brought to the level of gold; and it is in support of this 
view that the Senator addresses a valuable array of facts and 
figures. some of the more striking of which we quote below: 

Flom the discovery of America ap to 1873, it is a remark­
able fact that the relative values of gold and silver, 15+ Ibs. 
of sllVl'r being equivalent to lIb. of gold, have scarcely va­
ried, and it is probable that similar stability will be main­
tained in the future. The reason is that the nature and 
qualities of the two metals are EO nearly alike that any im­
provement applicable to the Axtraction or recovery of the one 
must be applicable �o the other; and further, their geological 
di"stribution is such that in many of the largest deposits they 
lie in the same matrix. At the present time,the world's store of 
specie is one half sil ver; the estimated figures in 1872 were: 
Gold, to the value of *5,800,000,000, and silver, $5,600,000,-
000. As a matter of curiosity, we have calculated, roughly, 
the volume of each metal, supposing each could be melted 
into a solid mass. The gold would form a cube only 27 feet in 
each dimension, and the silver, one of 177 feet. A medium­
sized room, therefore, would hold all the gold in the world. 
The gold supply is, however, diminishing; the river beds of 
California and Australia, the Senator says, " have been 
washed, the BUl'face gold has been secured, the WAter line 
has been worked, and below it are only those sulphurets 
which as yet have not been succesllfully treatt'd." The an· 
nual production in gold in 1801 aggregated $13,000,000 a 
year, in 1829 $5,000.000, in 1852 $182,000,000, in 1875 
$97,500,000. 'l'his shows, not only a falling oft', but great 
finctuation in production; and, moreover, in 1875 British 
possessions contributed $60,000,000 against $26,000,000 for 
the United States, so that gold is now a British product. The 
present gold product is insufficient to meet the demands of 
the world for that metal in use in the arts, and to keep good 
the loss and wear of coin. On the other hand, in marked 
contrast to the above, the annual supplies of silver, essen­
tially an American product, have always been steady and are 
now but little above the average. In 1805 the average of 
coin p� capita, throughout the world, was $2 83 ; in 1862 it 
was $4.75. Between these periods both the production and 
the per capita rate of coin have doubled; and this swelling 
of the measure of value lies in the increase of gold and not 
of sUver. The production of the latter metal at the begin­
niDg of the century was $35,000,000; in 1875 it had reached 
but $72,000,000. 

Senator Jones points out that it is the stock of precious 
metals in the possession of the world that measures prices; 
and as nearly one half of this stock is· sUver, to demonetize 
the latter would be to reduce all prices one half, and con· 
vulse every country in the world except those which may 
refuse to take part in such demonetization. Further more, 
he iusists that we never can resume specie payments by gold 
alone. By continuing to exclude silver from equal participa. 
tion with gold in the United States currency, and attempting 
to rPsume specie payments. we occasion a demand, say of 
350,000,000, to pay off the greenbacks and furnish bank reo 
serves and *50,000,000 of silver in lieu of fractional DOtes. 
The quantity of precious metal needed to maintain prices at 
their present level in the occldental world is $4.000,000,000; 

In commemoration of the opening of the Centennial Ex- and of this, if the United States succeeds in resuming specie 
position on the 10th of May, the next number of the SCIEN- payments, it must hold $350,000,000 in gold. It is impo911.ble 
TIFIC AMERICAN will appear iu a new dress, and its pages for the country to obtain this by 1879, with the present pro­
will be devoted to illustrations of some of the various build- duction of gold only at $97,500,000; more than half of this 
iDgs, national, state. and those devoted to special industries, yearly yield is needed in the arts, and 1+ per cent of 
which togrther constitute the miniature city now almost the occidental stock of gold, *2,600,000,000, is needed for 
completed in Fairmount Park. In the succeeding number the maintenance of mOl:ey, to pay for the abrasion and 109s. 
we shall present a full ACcount of the opening ceremonies, Deduct these sums, and there is a surplus of *10,000,000 a 
together with illustrations thereof, and interesting descrip· year, whence to obtain our $350,000,000, so that at least 
tious of matters and things connected with the event. thirty-five years will be needed to amass the amount. Bu' 

At the present time, beyond the brief report of progress the increasa of population will make an increased demand 
which will be found in another column, it is an impossibility for gold exchanges and use in the arts, equal to at least 
to afford any idea of the contents of the Exposition. Two *6,000,000 annually; and the annual gold product is, besides, 
sets of workmen, numbering many thousands, are working diminishing. When these elements of the circulation are all 
contlDuously, night and day, evolving order out of a chaos moderately provided for, there wiil remain perhaps *500,000 
which appears to be continually augmented by fresh contri· a year 9urplus, and we shall be 700 years getting our 
Qutions pouring in at the rate of hundreds of car loads daily. $350.000,000. 
As soon as aft'alrs run smoothly, and the entries are in such With these difficulties, the Senator contrasts the ease with 
condition as to admit of proper examination, our readers may which specie payments could be resumed on the basis of the 
look for complete accounts of all mattvs Uke1.1 to pro'ffe of double standard of gold and silver. The total coin in the 
utility or intereBt. . :world is 15,700�OOO.OOO.and �hel.l111ual.llppl,.of both-metalll 
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to ,!raw upon is $170,000,000. Instead of having to draw 
upon the occident alone, we should draw upon the whole 
world. Three hundred and fifty millions in gold forms on .. 
seventh of the entire stock of that metal; the same sum in 
both metals is less than one sixteenth. If a draft 8f one 
8eventh would occasion a fall in prices of 15 per cent,a draft 
of less than one sixteenth would occasion a decline of lesl 
than 6 per cent; and while 15 per cent during two and a half 
years-equal to 6 per cent per annum-would sweep away all 
and more than all the profits of industry, which on the .whole 
do not net more than 3 or 4 per cent, 6 per cent in two and a 
half years-equal to 2-1- per cent per annum-would enable 
us to get back to a sound measure of values without the loss 
of more than a very small portion of our industrial profits. 

••••• 

LA GBANDE CHARTREUSE. 
Although modem society has generally concluded that the 

usefulness of the monastic life has long since passed away, 
there are many precious legacies in art and literature, which. 
bom and nurtured in the cloisters of the middle ages, have 
descended to these times. When the outer wor1e1 was ginn 
over to rapine, and the favorite amusement of men of wealth 
and high birth was highway robbery, it was surely a good 
thing that men desirous of cultivating the arts and scienClSll, 
and of keeping alight the sacred fiame of literature, should 
find retreats which the wildest marauder respected, and 
which, moreover, were centers whence many streams of 
charity and benevolence took their course. 

The ancient order of Carthusiau monks was celebrated 
through many centuries. St. Bruno and six of his disciples reo 
paired, about the year 1080, to the beautiful country watered 
by the RhODe and the bere, in the southeast of France, and 
there founded the monastery called La Grande Chartreuse 
which is t-o this day the headquarters of the order. Another 
important organization occupied the site of the Charterhouse 
schools and asylum in London, the Dame of which is obvious. 
ly derived from the monastery. The worthy ecclesiastics are 
now, however, appearing by their attorneys in our courts to 
defend their right to a trademark affixed to the bottles of a 
cordial of great delicacy called " chartreuse," for the manu· 
facture of which the monks are justly celebrated. Some 
base lmltators in this city, it appears, have adopted the 
trademark, and, by foisting a home-made article on the mar­
ket, have brought discredit upon the old Carthusians. But 
Judge Shipman, after hearing argument In the case, at once 
directed an injunction to issue, and the bogus traffic will now 
be stopped. 

It seems singular that so ancient and venerable a body 
should appear in the forefront of our modem civilization, 
claiming its rights lika any manufacturer or inventor of our 
day. Much of the art, learning, and literature, so carefully 
nursed by the monks of bygone days, has passed away, and 
their rcience has long since gene, no one knows whUher. 
Their houses and lands are, even in Italy itself, given over 
to secular purposes, their numbers are reduced, and there is 
little left of many of their orders but the names; but there 
still remains in all its force, protected by the legis of the 
United States Patent Office, their capability of producing 
potent liquids of exquisite flavor. 

e.e.a 
WORRY AlIID IrS PHYSICAL :IDECTS. 

To 80 every· day and common a state of mind as worry, 
ranging, as it may, from a pal!sing " fit of the blues" up to 
the most poignant mental anxiety regarding life itself, little 
importance is popularly attached; and especially among so 
exceptionally nervous and rapid people &II the Americans, the 
fact of a person succumbing under mental strain is of too 
ordinary occurrence to give rise to extended comment. To 
the list of the insane immured in asylums and brought 
thither through heredity or by their own excesses, thousands 
are added, suft'ering with broken minds induced by anxiety; 
but the grrat majority of people thus aftected continue in 
their places in society, by no means lunatics, Dor maniacs, 
nor idiots, but nevertheless of bra.in unsound in pam. The 
world sometimes dubs them ., eccentric;" and, if the,. be 
distinguished, their odd habits, absence of mind, and like 
traits fumiBh rich material for the biographer; in other 
cases the eccentricities become crimes, and indiscriminatiDg 
justice may declare the life forfeited because of the work. 
ings of hidden faculties, uncontrollable, because disorgan. 
ized. 

Worry, then, is dangerous, more so than the alcohol which 
kills the drunkard, for the latter involves a taste and a habit 
which may be put aside; the former is the creature of ne· 
cessity, and creeps insidiously into every man's life. Its 
physiological eft'ects, therefore, should be clearly and ade. 
quately realized. And the knowledge of the ills may, in 
some instance, prevent the existence of the cause. 

During the early stages of dementia induced by mental 
anxiety, Dr. Richardson tells us in his" Diseases of Modem 
Life," there is nothing more than an increased tension of the 
minute vessels which sllpply the brain. In later stages, the 
substance of the nervous tissue itself undergoes a modifica­
tion by which its activity is permanently lcet. These are 
the physiological consequences, most briefiy summed up. The 
first s,mptom is a want of full bodily vigor; then follows 
craving for more work. disturbed sleep, acute sensitiveness 
to external impressious, and, finally, strange figures and 
soundB are seen and heard. This condition may continue for 
years, and the sufferer in time may begin to accept abnor­
mal creations as natural. Dr. Richardson cites a case of a 
merchant, who for weeks retained in his vision the spectra 
of three lights, oval in shape, of the size of an egg, and so 
clearly defined to the observer that he would watch them 
half consciously as they fioated before him on the wall, tile 
� 0.1' 111 Bpace. It!- �b.is � of the di�&,IIe lies the 
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foundation of all hypothe�es of ghost-seeing, of ecstatio vis­
ions, and even of poetic frenzy. A curious instance direct­
ly in point, which came to our notice very reoently, is that of 
a well known writer on the press, who, for some time past, 
has devoted attention to the subject of morbid mental condi­
tions. This gentleman, in a letter to II. daily journal, stateB 
himself to be the victim of the horrible spectacle of two 
men hanging from a gallows, a sight which he once beheld 
while acting as a city reporter. The sUBpended corpseB are 
clearly brought before him by the Bound of rain (the exeou­
tion occurred during a rainBtorm), and also by the sound of 
laughter, Blnce, through some uncontrollable impulBe during 
the hanging, he was induced to utter an untimely peal of 
merriment. That the writer's brain is injured, possibly by 
the exceBBive mental strain peouliar to hiB profession, Beems 
probable; and the leEion is manifested, as already described, 
by the conBtant recurrence of the apparition. 

It is a well known fact that we have two natures, one 
purely organic and emotional, the other subject to the reason­
ing powers. The organic nervous chain exists in the body as a 
link between emotional mental acts and vascular supply. 
An impreBBion from without, made through the organs of the 
senses upon the emotional oenters, is reflected directly from 
them to the vascular expanse. The part flnshes or blanches, 
and the heart hesitates, palpitates, rebounds, or intermitB; 
so that these centers, excited by anxiety, or grief, or joy, or 
sorrow, influence the waveB of blood passing through the 
system, and the brain plOmptly feels the imperfect regu· 
lation of the Bupply. Under varying tensions of the veBBelB, 
there are fllLBhes, chills, coldness of the extremities, and 
other oppressive symptoms, while in addition appear the dis. 
treBsing ringing or hammering Bounds in the head. These 
sounds are arterial murmurs, vibrations of the blood which 
presses with each impulse of the heart on the bony surround­
ings of the relaxed carotid canal, Bituated at the base of the 
skull. The canal iB in direct connection, by solid conduct­
ing substance, with the organs of hearing, and thus the faint­
eBt vibration is detected. The sound produced when it iB 
sudden and unexpected, aB in moments of fear, is occasionally 
mistaken for a sound proceeding from without with no obvi­
ous cause. 

Thus the sufferer is likely to see visions and hear strange 
noises, impalpable so to speak, but as purely physical as the 
most common things in life. In some instanoes they are ac­
tual perceptions of real facts or objects, caugbL by an ex­
tremely susceptible and delicate nervous surface. In others 
they are an intensified recognition of movements within 
the body; bnt in the vast majority of instanoes they are ac­
tual impressions made at some time on the organism and 
now recalled and rendered more definite by conBtant recur 
rence. 

At thiB point, if the mental powerB be allowed rest and 
the fountains of care be closed, recovery may take place; but 
if the over Btrain continue, the disease assumeB still graver 
form. There iB a maddening deBire for work, more work, 
coupled with the Bad Bensation that the physical powers are 
failing; and then there are lapses of memory. The man of 
busineBs forgetB important detailB, he is irritable, diBtrustB 
everybody and himself mOBt, makeB mistakes, and yet per­
sists in accumulating more work on himself. The poet and 
novelist become over sentimental and morbid; the man 
troubled with remorse for guilt confesses his orime, or com­
mits suicide. The downward course is rapid; in one case 
epilepBY occurB, in another paralysis, a third developes 
Bome hereditary malady like cancer, a fourth die9 from ner­
VOUB failure and local disease of some vital organ. The ma­
jority, escaping these special endB, become prematurely old, 
and Bink helplessly into death. The brain becomes disor­
ganized, the balance is broken, and anarchy succeeds to 
what once was order. 

.. In every brain, in fact, there iB Bet up primitively a 
kingly force, to which all other forces bend. The king may 
be good or bad, he may be an hereditary king or a usurper, 
but he holdB the balance; kill the king, and. in ninety· nine 
cases out of hundred, the kingdom is made chaoB and dark 
night." 

•. e .• 

THE APPARENT SIZE OF TlIE II.OON AT THE HORIZON. 
A correspondent forwards us an article containing the viewB 

of Dr. Montucei, of Paris, on the above-named subjeot. AS 
the learned doctor has expreBsed a wish that it be published in 
some widely circulated scientific joumal in this country, we 
accede to his request. making, however, Bome oomments on 
his theory. 

" Everybody must have noticed the enormous size of the 
full moon when it rises at dusk, JUBt when the sun has set. 
That it is owing to an illusion is notorious, first, because our 
Batellite cannot undergo any real change in size during its 
short progress from the horizon to its culminating point, 
and secondly, because, whether obBerved at the former or 
the latter, the micrometric measurement of the visual angle 
under which it is seen is always the same. This curious cir­
cumstance has alwaYB been a puzzle to soientific men. La 
Place says that, since the celeBtial hemisphere above our 
heads appears to UB depressed, the rays coming from the ho­
rizon must seem to us longer than thoBe from the zenith. 
Other physiciBts, finding thiB explanation unsatisfactory, as­
sert that our judgment is led astray at the horizon by the 
treeB and houses bordering on it, and which, having a size 
known to us by habit, induce us to compare the moon to 
these objects, and so to think it larger than it is at the cul­
minant point, where it is quite alone, without any type of 
comparison in the vicinity. To prove thiB explanation of 
theirs, they prick a hole through a card, and look through it 
at the moon on the horizon, thus covering all the terreBtrial 
objects that might lead UB astray; and in t,his:w.ay the moon's 
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disk is indeed reduced to a much smaller size. In an article 
publiBhed in the MemMial DiplumatiqlU, Dr.Montucci express­
es hiB astonishment at finding that atmospheric refraction, 
the only reasonable cause of the phenomenon in his opinion, 
is not only overlooked in this question, but actually rejected 
by all school book writers on natural philosophy, as well aB 
by graver men. The demonstration by the pricked card he 
shows to be worthlesB: 'for,' says he, , go about in the even­
ing and look at the gas lamps through the card, and you 
will find them Buddenly dwindle down to pinB' heads, be· 
cause you reduced the radiation of light by narrowing the 
field of vision. In the Bame way, if you look at the moon, 
it becomes less, just like the gas fiame; but do not imagine 
that it is thereby reduced to its culminating size. No, you 
cannot have two sets of weights and measures; if you look at 
the moon through the hole when she is at the horizon, you 
must do exactly the same when she iB at the zenith; and 
then you will see her smaller than you ever saw her.' The 
card being thus set aside for ever, Dr. Montucci proceeds 
to examine whether the illusion can be brought about by a 
type of comparison, and he enumerates several reasons why 
it cannot, among which iB this: When the moon riBeB close 
to a large mass of houBes or a mountain Btanding out in 
high relief above the real horizon, she loses her exaggerated 
diameter very quickly as she goes higher up; so that, by 
the time she has reaohed the top of the prominent object, 
she has diminished considerably. But that object is still 
there, it has not changed: then how comes it that., the type 
of comparison being the same, the object compared haB di· 
minished! musion from that source cannot therefore be 
pleaded here. Dr. Montucci next takeB up refraction as 
the sole explanation possible. The misty atmosphere pre­
sents itself to the eye of the observer as a concave lens; 
the mOOl1 is outside, and forms with the atmosphere a diver­
gent lens, which enlarges objects on a dark ground. Hence 
the moon, as well as all terrestrial objects, are increased in 
size on being projected by refraction through the atmos­
phere. ThiB view of the case, the author confirms by vari' 
ous experiments with concave lenses." 

We must confess that the statements, reasonings, &ll.d con­
clusionB of the writer excite our Burprise, as the fact is that 
this curious illusion has never been a puzzle to such scientific 
men as have taken the trouble to consider it carefully. They 
&11 agree with La Place that the celestial hemisphere ap· 
pears depressed above us, and that objectB near the horizon 
look much further eff than those near the zenith; our judg. 
ment is not led astray at the horizon by the trees and houses 
bordering on it, but, on the contrary, these objects give us 
some faint idea of the great distance of the moon, for in this 
case alone it becomes peroeptible that the moon is so much 
farther off than the largest distant objects, and the compar­
ison allows some kind of appreciation of the moon's size; 
while when the moon is at the zenith, there is a total lack of 
objectB of known size with which to compare her, and we 
are thuB led astray by the impresBion of a smaller distance, 
and so underestimate her size. The fact is that experience 
trains UI!I in our judgment of distances in a horizontal direc­
tion; but when we look upward, for lack of intervening ob­
jectB for purposes of comparison, we always underrate the 
real distances. A six foot man, at 700 feet distance, when 
on the ground looks to be of natural size, notWithstanding 
that we see his whole figure under the small angle of less 
than a third of a degree; but let the man be raised to the 
top of a tower 200 feet in hight, and let us go a little 
nearer, BO as to see him at the same diBtance (700 feet) as be­
fore, and therefore under the same visual angle, or let UB 
even increase the angle, rand the man will look very Bmall in­
deed. AlmoBt every one has experienced the surprise with 
which we observe that the real size of any object, with 
which we have become familiar by seeing it always in an 
elevated position, is so much larger whtjn placed on the 
&,round than it appeared to us while elevated. 

Pricking a hole in a card, and looking through it at the 
moon's disk near the horizon, is a very imperfect and clumsy 
way of effecting an otherwise good and conclusive experi­
ment. A hole of exactly a quarter of an inch in diame­
ter should be punched in a card, and this card placed at the 
end of a tube, of cardboard or other material, 28 inches long; 
then the hole will appear, to the eye placed at the other end 
of the tube, under an angle of half a degree, which is the 
angle under which the moon always appea1'll to us, whether 
she be at tlie horizon or at the zenith, and when she is at her 
mean distance from the earth. If we look through the tube 
at the moon, when she is near the horizon and appears large, 
and also when she is near the zenith and appears small, we 
shall see that she is in both cases of exactly the same size, 
covering the hole nearly perfectly. 

The only effect which atmospheric refraction can have is 
to lift objects, situated outside of our atmosphere, higher 
above the horizon than they really are, and this action in· 
CleaBes as the objectB come nearer to the horizon. At the 
horizon itself, it amounts to only about half a degree, the 
angle under which we usually see the sun and moon; so that 
when the sun or Dloon appears to touch the horizon with its 
lower edge, it is in fact below the same, and without the at­
mospheric refraction would show just a trace of the upper 
edge. As this refraction is greater at the horizon itself than 
half a degree above the same, the lower edge of the sun or 
moon is apparently lifted up higher than the upper edge. 
ThiB has the effect of causing the luminary to appear with a 
diminished vertical diameter; so that It appears fiattened, an 
appearance which has no doubt been observed by many of 
our readers; and this takes place to an exaggerated extent 
when the atmosphere was laden with vapors. 

The explanation given by Dr. Montucci iB by no means 
new, and iB found in many elementary text books of asuon-

omy. It appears in a little treatise for school use, publiBhed 
40 years ago by Arago, and it has been frequently copied by 
other authors, as apparently the easiest mode of explaining 
t1l phenomenon; it cannot, however, stand the test of scru­
t y, as the upper surface of our atmosphere, being parallel 
to the surface of the ocean, cannot be more eurved than the 
ocean, but is actually less curved,having a somewhat longer 
radius. As, however, the surface of the ocean can be con. 
sidered level for all practical purposes, the upper surface of 
our atmosphere may more reasonably be treated as a flat sur­
face, owing to its larger circumference: but it can in no way 
be considered to act as a lens. ThiB old theory has been so 
long since exploded that it is surprising to see it brought 
forward at the present day. 

••••• 

PROGRESS OF THE CENTENNIAL. 
Imagine over a hundred carloads of every conceivable pro­

duct of art and industry arriving daily, and an immense 
army of workmen working aB if for dear life, early and late, 
and Bome idea of the present condition of affairs at the Cen­
tennial will be realized. That the American exhibition will 
be far from complete at the opening day is certain; but for­
tunately the same is not the case with the foreign contribu· 
tions, and hence a reasonably good diBplay may be looked for 
on the 10th of May. 

Three new bridgeB are being built over the tracks of the 
PennBylvania Railroad in order to complete the approaches 
to the Centennial grounds. One is constructed on the rigid 
sUBpension principle, another on the stiffened triangular 
truss Bystem, and the third is an iron truss stncture. The 
last iB one of the largeBt street bridges in the country, and 
will cost $300,000. 

A new building has been erected near the west end of the 
main building for a general reception room for all visitors. 
It containB parlors, baggage room!!, toilet apartments, writ­
ing conveniences, and telegraph and mail stations, and iB the 
headquarters of the corps of Centennial guides. 

The interior decoration of Horticultural Hall is now near­
ly completed, and the main hall preSentB a magnificent dis­
play of tropical plants. All of the garden beds have been 
laid out, and a large quantity of flowers are in full bloom. 

The Japanese building is complete, and exquisitely fur­
nished in a ,style corresponding with the better residences in 
Japan. The wallB are elegantly papered, and the windows 
are furnished with a peculiar style of paper in lieu of glass. 

The Chilian exhibit has arrived by steamer at Aspinwall, 
and will shortly reach Philadelphia. It includes a magnifi. 
cent collection of precious ores, and native wines, besides a 
large quantity of machinery. Some of the small South 
American republics, not distinct exhibitors, occupy part of 
the Chilian space. Among these, Guayaquil has sent eam. 
pIes of a straw hat made from the delicate young palm leaf. 
It takes several monthB to make one hat, as it can only be 
worked upon by night in order to escape the action of the 
sun and heat. No seam or joint is visible, and each hat is 

valued at several hundTed dollars. 
The Granger'B encampment at Elm Station, on the Penn­

sylvania Railroad, is now so nearly completed that the build­
ings will be ready by the opening day of the Centennial. 
The termB are only $1 per day for room rent and 50 cents per 
meal. A branch railroad line will run to the Centennial 
grounds, and a nominal fare will be charged. The Grangers 
have the preference in securing quarters, but the general 
public is accommodated on the above terms. Working men 
will probably find these accommodations very convenient. 

The great 1OO-tun Krupp cal1non has safely arrived. The 
principal display of war material will be found in the U riited 
States section. A very interesting feature in that portion 
of the exhibition is a small working model of a Hitchcock 
forge, which will be so arranged that at stated periods 
miniature guns will be actually constmcted, built up from 
iron sectionB. The Gatling gun will be shown in all itB 
modifications, and there will be a complete set of small·arm_ 
making machinery in practical operation. 

The carriage building is about finished. It iB of wood 
sheathed "Witb corrugated iron, and of very ornamental de. 
sign. The exhibits consiBt entirely of pleasure carriages, aB 
all carts, farm wagons, omnibuses, etc., will be displayed 
in the Agricultural Building. Palace and street cars will, 
however, be exhibited, together with all improved carriage 
appliances. 

The Art Gallery is rapidly progressing, and in parts of it 
the hanging committee have already begun arranging the 
pictures. The judgeB' pavilion and the Massachusetts 
building are finished, and present a b€autiful appearance. 
The Pennsylvania building, begun very recently, will not 
be completed for Beveral daYB. 

The London Artisans' Institution and several French 
working men's associations are making preparations to send 
delegations of workmen to the Centennial. We have as yet 
heard of no similar action on the part of trade associations 
and large manufacturing concernB in this country. We 
have already pointed out at some length the advantages to lie 
gained by affording every possible facility for workmen to 
visit the exhibition, and certainly no other such opportunity 
for observation and study will be afforded our mechanics 
during the present generation. This country wUl never be 
able to compete with Europe in the matter of artistic work. 
manship until our workmen have the same advantages, in 
the shape of galleries and collectionB of industrial art, that 
are possessed by their European brethren. In respect to art 
productions, the Centennial will be especially rich; and with 
properopportnnity for Btudy, American operatives can gain a 
fund of Information and ideas which will be not only valu­
able to them, but directly beneficial to all our industries. 
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IIIPROVED A'UTOIiIATIC TAl'l K rILLER. 
� Mr. AU�ll S ' US Haerle, of Cin cin nati , Ohio, has recently 
{March 7, 18'76) patented an improve d  devIce for filling 
water,  beer, oil , and other tanks. It coneis's of cocks in the 
filling pipf s, aL d a cock in a relief cr Flgnal pipe, attached to 
the fi ,ling pipe and c�nnected whh a float in the t .• nk in such 
manner tbat the float closes the cocks of the fiiling pipe and 
opms tbe oue in the relie f  pipe w o en tb e tank is full ; and 
when tbe water faUs a little,  the float opens the filling pipe 
and cl o,es the other, and thus automAti cally maintains the 
req uired q uantity in the tank. 

Fig. 1 is a sectional elevation, . taken on the line, z :r, 
of Fig. 2 ; and Fig. 2 is a top view. A is the tank, for 
wat,r, beer, or oth er liquid. B is the fi lling tube ; C, the 
cocks in the same for shutting off the snpply when the tank 
is ful l. lJ is the relief or signal pipe for the esCllpe of the 
liquid when cocks, C, are closed, to relieve the feed pipe of 
ihe pr�ssure, and to show, by the liquid running through i t, 
that the tank is full. E is the cock in the relief pipe, and 
H is t1e floa.t. The cocks are connecttd to the float by an 
arm, G, and rod, F, which are so adj usted that cock, E, 
opens a littie before cocks, C, close, so as not to shut off the 
esoape of the liquid . and cause pressure to r� 88 in the filling 
pipe, and in the reverse opera�ion, the cock., C, open a little 
before cock, E, clos6!!, tor the same purpose. Besides re­
Heving the pipe, B, from undue pressure, the escape pipe, 
D, shows, as above expl ained , whf n the tank is full. 

e .•. • 

A(', leaD H lppopu&am u. HUDter •• 
The late Dr. LivID!!stone. ir.. his " LllSt Journals," gives 

the follow'jng in teresting account : 
.. At tbe Loaog "a of Znmbo we came to a party of hered. 

itary h ippopotamus hunt.rs. c J.lled makombW8 or akombw8. 
They follow no other occupa.tion, but when their game is 
getting ECanty at ooe spot they remove to aome o ther part 
of the Loangwa, Z .mbesi, or Sbire. B nd b nild temporary 
huts on an isl and, where their women cultivate patches : 
the tlesb of the animals they kill is eagerly exchanged by 
'he more Iletr led peopl e for grain. They are not stingy, and 
are eVtry where wtlcome guests. I nenr heard of any fraud 
in deal ing, or that they h ad been guilty of an outrage on the 
pOOl est ; th�ir chief ch ar8cr,erlstie is their courage. Their 
huntlDg is the bravest tbing I ever sa.w. Each canoe is 
manntll by two men ; they are lon g h!>!ht craft, ecareely half 
an inch in thickness, about eig htAt'D inchss bea m, and from 
eighteen to t wenty feet long. They are formtld for speed , 
and sbaped somewhat like our racing boats. E ach man uses 
a broad sho rt paddle, and as they guide the c�noe slo wly 
down the stream to a sleeping hlppopotanlU3 not a eingle 
ripple is raised on the smooth water ; they look as if holding 
their breatb, and com mnnicAte by signs only. All they come 
near the prey, the harpooner in the bow lays down his pad. 
dIe and rises slo wly up, and there he stands erect, motion. 
less, and eAger, with the long-handled wl'apon poIsed at 
arm's length above his head, till, com�ng close to the beast, 
he plunges it with all his might in to wards the heart. Dur­
ing this exciting feat he has to keep his balance exactly. 
His neighbor in the stern at once backs his paddle, the har­
pooner sits down, seiz�s his paddle, and backs too to escape ; 
the animal ,  surprised and wounded, seldom returns the at. 
tack at this stage of the hunt. The next stage, however, 
is tull of danger. 

.. The barbed blad e of the h�oon is secured by a long 
and very lI ! rong rope wound round the handle : it is intend­
ed to come o nt ot its socket, and , while the iron head Is firm­
ly fixed io the animal's body, the rope unwinds, and the 
h Andle f hatll on lh .. surface. The hunter next goes to ihe 
handle and hauls on the rope till he knows that he is righ' 
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over the heast : when he teels the line suddenly slacken , he 
i8 prepared to deliver another hupoon at theinstaDt when hip · 
po's enormous j aws appellr wi'h a tenible grunt above the 
water. The backing by the paddles is .gain repeated, but 
hippo o , ten asuults the canoe, crunches it with his great 
j awa as easily as a pig would a bunch of asparagus, or shiv­
t!rs it with a kick by his hind foot. Deprived of their  canoe, 
the g&llant comrades io stantly d ive and s wim to the shore 
under the water ; they say that the iu ruriated beast looks 
for them on the surhce, and, b"ing be : o w, they escape his 
sight. When caught by m 'iny harponn�, the crAWS of sever­
al canoes seize th6 hand les and drag him hither and thither, 
till, weakened by loss of bl ood, he snccum b3. 

" This hunting requins the greatest skill, courage, and 
nerve that can be conceived-double armed and threefold 
brass, or whatever the lE aeid says. The makombw8 are cer­
tainly a magnificent race of men, hardy and activ!! in their 
habits, and well fed, as the result of their bra.e exploits ; 
every muscle is well d eveloped, and ,  though not so tall as 
some tribes, their figures are compact and finely propor­
tioned ; being a family occupation, it hB s no doubt helpt d in 
the production of fine physical development. Thoug h all 
the people among whom they sojourn would like the profi ts 
they secure by the flesh and curved tusks, and no game is 
preserved , I have met with no competitors to them except 
the wallti1l� of Lake Ngami and adj acent rivers. 

" I  have seen our d ragoon offi cers perrorming fencing and 
managing their horses EO d81terously that t>very muscle 
Eeemed trained to its fullest power and efficiency, and per­
haps had they been brought up as makom.bwe they mi ght 
have equaled their dariniii' and consnmm \te skill ; but we 
have no sport, except, perhaps, Indian tiger shooting, requir­
ing the courage and coolness this enterprise demands. The 
dallger may be appreciated if one remembers tbat no 800ner 
is blood shed in the water than all the crocodiles belew 
are immediately drawn up stream by the scent, and are 
ready to aci the part ot thieves in a London crowd ,  or 
worse. " 

. '  .. . 
Tbe Solar Protu beran ce •. 

For some time past the protuberances on the BUn'/I surface 
have appeared less n nmerous. Father Secchi states that the 
minimum is, however, not yet attained, and this is sho wn 
by the sudden char-ges in the phenomenon. On one day. 
scarcely more than three protuberances can be fonnd , while 
on the follo wing day they may be counted by dozens, evi­
denCing the fact that the solar activity in course of diminu­
iion,suddenly,from some unknown cause,renews it.8elf. Father 
Beechi also notes the rectilinear form of the hyd rogen erup­
tlons,whlch, with a thickness of Eeveral seconds,rise without 
deviation to a distance of two or three minutes (equal to 60 
terrestrial diameters) from the sun's edge. The !Solar "tmos­
phere is now so calm that the expansion, which takes place 
at the extremity of the incandescent columns, appears per­
feetly sJ mmetrical on the t wo sidss of every j et. 

e .•. • 
A SIMPLE FLOW ER VASE. 

Everybody is, perhaps, aware that a very tasteful hanging 
ballket for growing plants can be made tram a wire ox mnz­
zle lined with sod. or moss. A variety of wire baskets of 

elegant patterns, for the s'l.me purpose, are also sold in hard 
ware stores ; but these. however, lack the charm which al · 
ways attaches to an article which is the product of one's own 
handiwork. About the simplest and most ingenious plan for 
making flo wer b lskets and pots which has come under our 
notice is that recently patented by Alfred D. Loe, of Scio, 
Ohio. A web or plat of so d  is first cut of  sufficient si ze to 
form the vessel when folded in proper shape. A. mold of the 
desirE d form being previously made of wood, the sad is 
,wrapped about I t ;  and then turns of cord or wirl', preferable 
the latter, are wound spirally about the exterior so as to con­
fiue the sod. The ends of the wire are then tight l y  secured, 
tbe mold removed, and the empty space left by the latta, 
filled with loam, in which the plants are i mbedded. The ap­
pearance of the Jinfshed pot is excellently shown in the an 

nexfd Ellgravirg. Any duin d fh8}:e can be made, and the 
EOts tlJ emeelns may be ornt mtnted with vines aLd fiowers 
plantEd on their outer 6ide �. In prop8 gating and traps­
planting, the pot ID1Iy be set directly in the btd,  when the 
roots of the plant wil l flnd their way through the turf. The 
l attpr also holds water and alds in nonri�hing the plants 
enclosed. 

. -.. . 
IIIPROVED IIACH[NE FOR STRAIGRTENING IIETAL BARS 

IJl the &noexed engraving 13 re prese nted a ne w  machine 
for straightening metal bars, which involves a novel arrange­
meut of roll ers, which. it is claimed, enables the work to be 
done with less power and less straiu on the machinery than 
when done simultaneously in both directions by alternAte 

Fljt. -/ 

horizontal and vertical rollers. Fig. 1 is r. longitudinal 
section, Fig. 2 a plan, Fig. 3 a transverse section, and Fig. 
4 an end elevation. A represents the series of b orlzontal 
rollers for bending or straightening the bars, B, vertically. 
C rppresents the series of vertical roll61s for bEnding or 
straIghtening the bars horizontally, and D rep resents the 
drawing rollers for forcing the bars between th e straightening 
rollers. The upper horizontal rollers are adj usted , and have 
adj u sting boxes and adj usting screws for setting them for 
bars of different si zes, and the vertical rollers of both sidell 
are adj ll8table for the Blme purpose. In this example, the 
rollers are grooved suitably for bending railroad raUs, for 
which the machine is more especially designed ; but it is aJso 

applicable for bars of any form, the grooves beiDg shaped 
accordingl,.. 

Patented through the Scientific American Patent A gency, 
Febmary 22 1876, by Messrs. Aquila Howells, J oha K. 
Howells, and WIlliam Garrett, of Cleveland , Ohio. 

• ••• • 

Dye Leave •• 
We do not remember ever having seen mention in the pub 

lic printi of tbe leaves from which a dye is extracted. This 
quahty in certain plants is an interesting one for the bota­
UlSts who occasionally sojourn with us for awhile, huntlng 
np orchid s  and o�her E peeimens of the vegetlltion of this 
locabty. A study and anal, sls of the ments of these may 
be of vast worth to him who is first in the examination of 
the subject, and the leader in making their value known to 
the commercial world. 

Of the leaves that are made use of by our country people is 
one of  a clus commonly called the china. From it a red 
tint is extracted . with which the straw hats, from the vicinity 
of Penonome,are dyed. To all appearanc.s it is a fixed dye, 
which exposure to rain and sun does not materially alter. 
We are not acquainted with the secret of the mixture, that 
is, if there be any mordant employed to give it its fixity. I f  
i t  b e  a fixed dye, not needing a mordant t o  give i t  a perma­
n ency and inalterability, it may prove to be of  great valne in 
commerce and the arts ; for of all the vegetable dy es thus far 
known and tested, there is but the single exception of 
indigo which pOBBess6s the quality of durability without 
the n ecessity of a bll.se or mordant to make It a lasting dye 
that does not fade away easily. Should this china turn out 
to be permanent and not readily d eterionte by the action 
of temperature and moisture, it may bscome a valuable ac­
quisition in the manufacture of textile fabr,ics, and render, 
the making up of cotton cloths something cheaper than what 
it is at present. 

This cbilla is a wild plant that is found in abundance i 
many of the mountainous districts of the Isthmus. It is a 
vine (btjuco) that attaches itself to tall trees, and the leaves 
are shed in the dry season. There is no trouble in collecting 
them,as the time of the y .. ar is propitious for such work. It 
is only left to be seen whether they be a fixed dye ; and if 
thai fact be established by a competent analy sis. they may 
be made to take a place as one of the exportable products ot 
the country.-Panama Star and Herald. 

. .  , .  
IT is said that eggs may be preserved for six montbs by 

dipping them in linseed oil , and so placing them in a layer of 
sand that they do not touch . 
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I.PROVED DG AND BABB�L .AClIINEBY. 

Iu our laet issue , we published five engraviDI!S of the im­
proved baJTel.makillg machinery introduced by Messrs. E. 
& B. Holmes, ot 59 Chicago street, Bnffalo, N. Y. We now 
resume the subj ect, continuing it to its close, and illustra­
ting four other machines, which complete the series. 

Fig. 6 Is a stave equalizer, with reel teed and conveyer. 
This IS adapted to sawiDg off staves to uniform lengths as 
re uired, and will equalize staves of different lengths for 
mqking C&8ks of all siz8s, from the smallest kegs to banels. 
It ah&8 a continuous reel feed and conveyer ; also two clr· 
cuI ar saws upon the same mandrel, which can be ad­
jus ted and placed at different distancea from each othAr. 

The stne is placed upon the feeder and is presented to the 
saws, which cut off both end s. The reel then carries it to, 
and drops it upon , the conveyer, which de -
livers it wherever d esired. 

In Fig. 7 is shown a machine for drefs­
ing and j ointing headings of all lengths and 
sizes for casks, from small kegs to hogs· 
heads. Olle or both sides of tbe material 
can be finished as desired. The machine 
is constructed with a heavy iron frame, 
upon wb ich is mounted a large iron wheel. 
On the wheel are placed cutters for d ress 
iIIg and j ointing the head lDg. The inner 
set of cutters is for dressing the heading, 
and the outer for j r.lnting. TherA is also a 
sliding clamp located upon the frame, ill 
which the piece of b ead ing is placed lind 
clamped, and passed up to the cutters, which 
dress it and take it out of wind. The piece 
of heading is then taken from the c.lamp 
and pl aced upon the juinting rest, and 
brought in contact with the cutters, which 
give a smooth and perfect surta�e to its 
edge. 

Fig. 8 is a machine for jointing staves for 
kegs and small casks. This Is so construc­
ted that tbe operator can instantly change 
tbe curve or bilge of the stave, through a 
foot lever, by wbich the operator raises or 
lowers the cl amp or rest upon which the 
stave is placed. The clamp is fastened by an 
eccentric at any point desired. The stave is 
p laced upon the holder, and is passed up to 
and again!t a concave disk, in which arll cu�ters which make 
a perfect j oint upon the edge of the sta v e. The machine is 
made with or Without the casing, which, in connection with 
the revo!viog di.k, forms a fan , to removlS the shaviDgs and 
dnst to the fuel room or where desired. 

In Fig. 9 Is represented a machine for bending and ren­
deril! g flexible wooden hoops. By the operation of this device 
all the stubborn and uny ielding portions o f  the hoop are 
rendered flexible. The hoop is put into this greatly im­
proved condition without bIeakage, thus saving a large 
amount of valuable stock ; and the work of the cooper 
is greatly expedited. The machine is made .... ith an Iron 
frame In which are placed three iron turned or finished pul­
leys. A strong belt IS so plac� upon the pnlleys as to dIive 
them all when one is put in mOlion. The hoop is entered 
between the belt and the middle pulley , which Is carried 
around the pull ey and held close to It by the belt, which 
prevents its breaking. Hoops are passed through this ma­
chine very rap idl y. 

Lack of I!pace precludes our presenting more than the brief 
description here gi veD of tb ese valuable machines. We are in­
formed tbat the lUanlllacturers are the only putles in the U ni­
ted States,or in th" world , who make and furDish full and com­
plete apparatus for making all kinds o f  barrels and kegs. A 
fine representation of all varieties of their machinery will 
hi! found in section 37, columns 50. 51, 52, of the machine­
ry department of the C�nten\iial Exposition . 

FIg. 7.-BARREL HEAD DRESSING AND JOINTING MA CHINE. 

For further particulars, address the inventors and manu­
facturell:! as above. 

• I ••• 

NrcxltL deposits, from which ore containing 30 per eent of 
pure nickel has been obtained, have recenuy been dIScovered 
at Ouallou, New Caledonia. 

J titldifit �mtritJtI. 
IOIBNTIJ'IC O D  PRACTICAL INnB.ATIO •• 

HOW WE TAKE COLD. 

It is one of the facts best kno wn to Science that, when a 
part of the outer surface of the body has been exposed long 
to cold, the greatest risk Is run In trying suddenly to 16·in· 
duce warmth. To becomA thoroughly chilltld and then to pass 
into a very warm atmosphere, snch as is found near a fire, 
results iu a danp:eroUll reaction wbich,a few hours later, may 
canse pneumonia or bl0nchhis,or bo·.h diseases. The capillaries 
of the lUllgs become engorged , and the circulation becomes 
etatic, so that there must be a reaction of heat inflammation 
before recovery can occur. Cummon colds, sa, s a contEm· 

porary, are taken in the same way : the exposed mucous 
Burfaces of the nose and throat are subjected to a chill, 

FIg. 6.-BARREL STAVE EQUALIZER AND CONVEYER. 

then they are subjected to heat ; then there follows conges­
tion. reaction of heat, pouriog out of flUid matter, and t.he 
other local phenomena ot catarrh. 

LOISEAU'S PATENT FUEL. 

We have already chronicled the txcellent success which 
Mr. E. F. Loiseau has tncountt red in introducing his pat· 
ented process for the manufacture of fuel from the hitherto 

Fig. 8 

FIg. S.-KEG STAVE JOINTING MACH INE. 

wasted coal slack. Preparations are now ill progress fOl 
makin g the the fuel on an extended scale, and sup­
plying It for public use. A factory located at Port Rich· 
mond, Pa., has a set of Mr. Loiseau's machines capable 
of waki.ng 150 tun� per day, and admitting of the sale 
of the waterial at one d ollar per tun less than the price 
of stove coal. Contracts have been entered into for immense 

i quantities of coal �lack, so tbat before very long we may ex­
pect to see the enormous heaps of th at refuse, which no lO' 
simply encumber the ground in the vicinity of the breakers 
in the coal districts, disappen. For several months past 
the Philadelphia and Reading Railroad Company has been 
experimenting upon the fuel, and it is found to yield more 
heat and produce more steam than similar q nantities of large 

coal. 
We published som!! time ago complete illustrations, with 

desCliptions,of Mr. Loiseau's very ingenious machinery. The 
beau.t, of tha prOOM3 ill Hs continuity :  M per cent anthracite 
slack, 6 per cent clay, and some adbesl ve material enter one 
end of the series :of apparatus, and the compound jl.ever 

stopa moviog nntn it emerges at the other end in the Ehape 
of neatly molded hard l uUlps, covwred wUh a waterproof 
varnish, and ready for instant use. 

A. SUBllARINE RA.ILWAY. 

One of the most remarkable and at the same time Imprac­
ticable plans, which have be�n suggelited tor rapid and 
agreeable transit across tbe E oghsh Channel, bas recently 
been exhibited at the Palais de l' lodustrle in Paris, by its 
inventor,Dr. Vl COUlbe. He clI.11s his proj ect " the submarin. 
boat, " but the boat is really a portion of a huge carriage 
which is to run upon a raUroad laid on the sea bottom. There 
is no tunoel, nor anything thereunto resembl ing. The road 

bEd is of betM, which is to be laid by divers, and on this 
are fastened three galvanized iron ralls.  The outer ones 

are for the wheels of the carriage, and the 
Inner one is raised 80 as to be embraClt d by 
rollers, centrally attached to the latter in 
order to prevt:nt rOlliDg aL d derailment. 

Tbe boat, at all points watertight, is se­
cultd to the heavy carria ge, and tb e whole 
is driven by a 8crew actuatEd by com­

pressed air transported in suitable reser· 
volrs. The latter also supply fresh atmo 
sphere for respiration within the boat, and 
a machine is provided for removing aoy ex­
cess , as well as the vitiated air. The inte­
rior is il luminated by the electric l fght, the 
current beir> g Itld to the ve5fel by a wire 
trom Dover ; said wire also serVts for tele­
graphic purposes. 

The inventor proposes to arrange guard 
rails so IS to keep the track alwa, s clear, 
and he provid es a double·doored chamber in 
the vessel , 80 that, in case of necEssity, a 
diver cau emerge to n : amine the line. 
Should by any possibility the ve ssel stop. a 
buoy is immed iatllly sent to the surface of 
the water, carr, inl!' an air tube,eo that the 
supply ot air may not fall sb ort ; . nd in ca6e 
of grave accid ent, the vessd can be alto­
gether cut loolle from the carriage, when H 
will rise to tbe surface &Ld float. A series 
of buoys on the surface will lUalk the line 
of tbe road . Dr. L!I. Combe thinks that bis 
project is practicable, and believes that his 

vessel could make the j our.lley of tw enty -one miles ill about 
half an hour. 

PURIFICATION OF SULPHURIC ACID. 

The method generally employed, con61sting in removing 
the arsenic by sul phuretted h, drogel;l, Is tedious and costly. 
Professor Thorn, of Pesth , says the Monueur 11ldmtrieZ 
Belue, bas devised a more fimple procfss. Tb e acid coming 
from the lead chambers a nd marking 500 B Is carried in a 
lead vessel at a temperature of from 1890 to 2120 Fah . ,  and 
a quantity of lIulphate of soda ci ueolved in water, correspond· 
log to the quantity of arsenic contained in the acid , ls  added. 
The su lphide of ardenic is thereby fOImed in yeUow flocculent 
masses, which aggregate and float upon the surface. On 
lOithdrawing the acid, the sulphide remains on the bottom 
of the vessel , whence it is removed. The operation is easily 
carried on, and but very l ittle sulphurous acid is prod uced. 
The purified acid contains from 3 to 4 per cent ot fulphate 
of soda, which offers, in the m8 j ority of applications, no in­
convenience. In ex�riments made at Pesth, acid at 50· 
B contained 0 098 per cent of arsenic, on leavlDg the cham­
bers, and 0 004 per cent after purification. 

ARTIFICIAL MEERSCHA UM, HORN, AND CORAL. 

A new way has been found of making excellent imitations 

Fig. n 

--

- ----

Fl&'. 9.-MACHINE FOR BENDING WOODEN HOOPS. 

of meerschaum , hom. and cor&l , out of potatoes and carrots . 
To make the 'alsA meersohanm, the potatoes are peeJed and 
macerated for 36 hours in water acidul ated with 8 per cent 
sulphuric acid. They are then dried on blotting. paper, and 
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in hot slmd under pressure upon plates of ch&lk or plaster 
for several days. The chalk supporting plates musi be re­
newed daily. The resulting material can be readily carved. 
If greater durability, whiteness, and elasticity be desired, 
the potatoss are macerated in water containing 3 per cent of 
soda instead of the acid above mentioned. To produce the 
horn imitation,the potatoes, after being treated as last Iltated, 
are boiled in water containing 19 per cent of soda. By sub­
stituting carrots for potatoes, a good imitation coral is pro· 
duced. 

A REMARKABLE ERUPTION. 
A curious land slide recently occurred on the line of the Hud. 

son River Railroad near Dutchess Junction, N. Y. At about 
200 feet above the Hudson river, there is a level plateau 
which rises slightly to the foot of a large eminence called 
the S ugar Loaf, and apparenily is a rocky spur of that hill. 
Suddenly a porUon of the plateau was lifted from ita place 
and hurled. with its load of trees and shrubs, into the cove 
beneath, dashing up the water like a tidal wave over the 
rAilroad track and destroying the fences beside the same. A 
crater about 200 by 150 feet in size was left. Four hoUl's af­
terward, anothe� slide took place, accompanied by an explo­
sion, and during the succeeding night still another upheaval 
occ urred, which WAS followed by a torrent of water gushing 
from the crater. So great was the force of the 'exploslons 
that trees nearly a foot in thickness were hurled from their 
places to great distances like straws; and one massive timber 
was d riven into the solid bed of the railroad to a depth of 8 
feet. The pbenomenon was due to a vast accumulation of 
water whicb h6d formed in the sandy land. This had been 
fed by the watershed of the Sugar Loaf and by the re­
cent rains, until the huge underground lake found vent with 
the tremendous force described. The most recent reports at 
the time of writing (three days after the event) state that 
the water is still escaping, and the land still crumbling away, 
a condition of dairs whicb will probably continue until the 
water has spent its force. 

�.O'rrtsp.O'ut1tUtt. 
T h e  Canee of t h e  Glactal Epoehe. 

To the Editw of the &ientijlc American : 
It may be said of the earth that she has fi ve distinct mo­

tions, which are tbese : First, a rotary motion, on an axis, 
say, in herself. Second, an orbital motion, on an axis, say, 
in the sun. Third, a retrogyratory motion, on an axis cen­
tered in the center of the sun's orbit. Fourth, a retrogres­
sive motion round the center of the sun's orbit, and al ways 
at the same rate as Sol's motion. Fifth and last, a motion 
at right antJ,es to the plane of her equator. It is by this 
motion that the earth's obliquity to tbe plane of the ecliptic 
is gradually becoming less and less. 

It was held by La Place and several other astronomers 
that tbe obliquity of the earth to the plane of the ecliptic 
would ever be permanent, and that the earth would, as it 
were, " rock to and fro, never departing more than two or 
two and a half degrees from her present inclined position. " 
We claim tbat there is not a power, neither in the earth nor 
the sun, that will sustain that idea. The earth must (and 
we claim tbat the forces in her and in the BUll compel her 
to) revolve round an axis running through her equator. as it 
were from one side of it to the other : and thus comes first, 
say the equator, next her pole or poles, if you will ; next lier 
equator again, next her pole or poles ;  and so on for ever, to 
tbe sun. 

It is by this motion of the earth that she has had all her 
glacial epochs ; and the motion is not at all peculiar to the 
earLh. No doubt all the planets have seen their glacial 
times, for they all revolve in the manner alluded to. See 
Uranus at the present hoUl' ; he is passing now through such 
an epoch. Fearfully grand it must be, compared:to those of 
the earth ; but it is nothing to what it would be were the 
plane of his equator in the plane of the ecliptic or of solar 
motion. No, that is the period when the vastly broad and 
thick sheets of ice gather over and all around his poles for 
many thousands of miles. Look at Jupiter, and think of 
tbe vast ice sheets whicb must now and for many centuries 
to come cover his poles and nearly one half of each hemi­
sphere. How exceedingly thick and vastly broad must Ju­
piter's glacial ice fields be at this present moment. 

TurniDg to the earth, we find, by quoting from certain of 
our authors, that at the beginning of this century the obli­
qllity was 23° 27' 54'78", and that it shall be, by the end of 
this century, 23° 27' 9'08 " . That gives, for the nineteenth 
century, 45 '70 . "  Now supposing the motion to be regular and 
uniform, the earth will complete her revolution, and, say. 
her glacial epoch revolution, in a period of about 2,832,700 
years. Therefore, we have four glacial epochs in less time 
tban three millions of years. Five hundred and twenty­
three thousand three hundred years ago, the poles of th e 
eartb lay in the plane of the ecliptic. Then eacb pole, dur­
ing its winter. would. be subjected to intense cold and dark· 
ness for more than three months, and in summer to thirty 
days (720 hours) of almost perpendicular sunshine. During 
such epocbs as that, tropical vegetation would grow right 
at the poles, and animals, accordingly,would feed and dwell 
there. Broad and thick sheets of ice would accumulate an­
nually, and cover nearly a whole hemisphere at a time, al­
though but thin around their edges. And the speedy thaw­
ing of them would cause great floodings and carryings of fU­
bri8 from certain localities to other parts. But now to the 
coming epoch. 

In about 184,800 years from now, the equator ot the earth 
will again lie in the plane of the ecliptic. That will be the 
middle of one of the greatest glacial epochs which come to 

Ititutifit jlltritJI. 
our earth. It comes on and goes of! gradually, of course, 
and tberefore it will begin IIOme fifty or sixty thousand 
years before that, and be &'One in another fifty or sixty thou­
sand years. 

Then will be the time when the vast circular fields of ice 
grow in thickness to perhaps several miles, especi&lly at and 
near the poles. Tbink of ice accumulating for perhaps 100,-
000 years, and conceive of its thickness. Think of 'he at­
tractive force of the lun drawing such huge fields outwardly 
toward the equator, and causing them to move with an east­
ward tendency all the time ; and see how it becomes possible 
for the ice mass to tear the crest of! one mountain and set it 
down on the top of another lying in its path. It was, 
doubiless, during the latest one of the kind (that is, some· 
thing near 1,231,000 years ago) that the crest of a certain 
mountain was placed on the top of another. I forget their 
names just now, but the fact is well known to geologists. 

These are the periods which, as it were, turn animal and 
vegetable creation upside down. The gradual change of in­
clination of the earth to the sun causes all her climatic 
changes ; and thus creatures and velretation, foreign to cer­
taln loc&1ities now, will be found in others than they are 
now in, in the far future, as has bet>n the case many times 
in tbe past ; for the earth has seen several glacial cycles, 
and her animal and vegetable genera may truly be called 
wandering, restless, and ever shiftiDg things,for neither, in­
dividually, has any permaneat abiding place on the earth. 
No, not any one thing ! 

I humbly recommend the above theory to geologists and 
other scientists,men whose practical knowledge and superior 
. talent can show the facts up to better advantage than I can 
do. JOHN HEPBURN. 

Gloucester City, N. J. 
• •• •  

New Reale&erlDI( Barome&er. 

1b eM EcUt<w of eM � AmM'icMJ. : 
I send you a sketch of a registering barometer, which dif 

fers from the ordinary barometer In having a lODger tube. 
The cistern is below the end of the tube a distance equal to 

the greatest difference of the barometer, wit'll suiIlcient clear­
ance tor the mechanical part immersed 
in the mercury. From the open end of 
the tube projects upward a small insu­
lated wire, preferably ot tempered steel, 
terminating in a platinum point. This 
point is amalgamated, and is hook­
shaped, the end being bent down so 
that it is the lowest unlnsulated part. 
This wire is represented at 1 in the en­
graving ; the wire and all of its connec­
tions are insulated from a to b. At 2 
is a standard, to guide the working 
parts. The bearings, r, II, and e. are 
in holes drilled in the standard ; and the 
sliding parts should be covered by small 
iron tubes, slipped OIl over the insu­
lating substance and tuteDed with 
shellac or its equivalent. The stalldard 
should be made of iron. For WOrlqDg 
the instrument, I use an ordinary strik­
ing clock, and I deepen all the teeth of 
the count wheel 110 that the oount hook 
will drop and IItop after one stroke. 
Above this, there will the traln a wheel 
which makes one :revolution to eacb 
stroke ; and on the end of the arbor of 
of this wheel is a crank, which will 
stand with the crank pin up, when at 
rest. This crank should have throw 
sufficient to covet' all ot the varistion, 
from high to low, and a lltile over. The 

fiy sbould be of large size, to give a very slow motion to the 
crank, to prevent producing waves and lI.nctuations in the 
mercary ; and for the same re&IIOn the tube should be large 
enough, and the insulation should be as smooth as possible 
In connection with the crank motion there should be a pair 
of feed rolls, carrying a paper ribbon for the record. There 
sbould be a ratchet motion to bring the paper to a new place 
for each record. I use chemical telegraph paper for the record, 
as it requires a smaller battery, not liable to produce sparks 
to turn the connections, one or two small cells of the gravity 
battery being sutIlcient. The connection to the crank is 
mad. with the rod at f; the top ot the wire, 1, is adjusted 
so that, when at rest, the end ot the wire inside of the tube, 
at b, will always be above the higbest point that the mercury 
reaches. Connection with the battery is made by putting one 
pole in communication with the mercury in the cup, and the 
other with a plate which tbe paper passes over, and lies up' 
on. The record can be taken hourly, half-hourly, or at as 
short periods M 5 minutes. If it be desired to take it once 
an bour, the hand arrives at the hour and, instead ot striking, 
the wire inside ot the tube begins to descend ; when the plat­
inum tip touches the mercury, electric communication is 
made througb the mercury in the cistern to the top of the 
tube, thence through the steel wire down the tube and out­
side to the clock movement. This crank movement carries 
an iron wire, which moves doWll, pin-like, over the paper ; 
at the instant that the platinum tip touches the mercury, the 
current passes through the paper and produces a blue mark 
to the bottom ot the stroke ; when, or just before, it begins 
to rise, the iron pen lifts from the paper, to preven� trac­
ing both ways or tearing the paper, also to secure greater ac­
curacy : as the mercury, wetting the platinum point, will lift 
above the actual level by eapillary attr&cilon, and will keep 
the connection too long, and 110 will spoil the accuracy of the 
record. 
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I put in connec�lon with the iron pen a thermostat, which 

raises or lowers the peD, making allowance for the expan­
sion of the mercury by heat, so that a thermometrical record 
could be kept at 'he same tlme and on the same paper. On 
the paper I place points of copper in ooDnection with the 
battery, and these make lines at right angles witb those 
of the barometer record, whicb will be perpendicular. These 
oopper points are placed to indicate inches or their fractions. 
They are adjustable to the exact point, and then are set by 
screws. They are all in electric communication, but the 
conductor to them has a grea�r resistance than the iron pen, 
to prevent their taking too much force from it. The paper 
goiDg be�ween the copper points is lined lengthwise in red, 
and these lines are crossed by blue lines, of greater or less 
length, according to the state of the barometer, all ending 
alike at the bottom, each line representing the period of time 
which the clock registers. I can dispense with all but one of 
the copper points ; and if this represents the 30 inch point, I 
can measure from this. It is, however. but liUle trouble to 
graduate to very small divisions, if necessary. The copper 
points I make by soldering thin pieces of copper, with the 
edges toward the paper, to pieces of steel wire. I place two 
of tbem very close together tor the whole inches, the fine 
white line between beiDg the incb line. 

The advantages I claim for this barometer are cheapness 
in making and running. There is no work for the mercury 
to do whatever, as tbe mechanical part is all done by the 
clock ; and it will do the most accurate work polISible, if Ii is 
made nicely. I should be pleased to hear, from any one who 
�ries this plan, as to its suceetl8. WM. A. BARNES. 

Bridgeport, Conn . 

THE KOON. 
LECTUB. D:&LIVEBBD AT TB. 8T:'V:aNB INSTITUTE OJ' TJkJBB;OLOQY BY 

LPBOrll:S80B C. A.. YOtJlfG, or DA.BTKOUTB COLLZ6:i. . 
If this were a literary instead of a scientific lecture. it 

could not be more approprla�ly introduced than by quoting 

some of the beautlful lines which the poets ot all ages have 
lavished upon the mOOD, tbe empress of the night. The 
moon was perhapll the first of the heavenly bodies that was 

regularly observed. The ancient observatioDs of eclipses form 

the basis of many determiDations in the chronology of the 

earth's history. To the mariner at sea, its regular passage 
across the heaVfln. hu always been a means of knowing the 
time. The modem astronomer ia able, without leaving �he 
oMarvatory, to determine tbe earth's size more accurately by 
�'il.dyiDg the moon than he could by traveling all over the 

1llU'f1ice. To a person observiDg the path of the moon trom 
u1 poiDt .ot the earth's surface. it will appear less �han a 
semicircle by an amount proportional to �he radius of the 
eartll at that point. If the moon could be observed from the 
center of the earth, we assume, for tbe sake ot Simplicity of 
lllustn.tion; �hat its path would appear a complete semicir­
cle. Hence we have �he meaus of determining tbe radius of 
the earth. Even the density of the eartb could be deter­
mined by a careful observation of tbe moon's infiuence upon 
the tides. 

The most convenient wa1 ot determining tbe distance of 
the moon from the earth is from two distant statiolll!, whose 

positiOns on the earth's surface have been accurately &8081'­
tained. ODe of these lI.tiODS II usually at the Cape 01 
Good Hope, and the other either at Greenwich, Paris" or )hr­

lin, etc. The distance between the two stations, melllUllCl Oil 
the same meridian, forms the base line, and the obllerftcl di­
rection of the moon, when it crOllll8s the meridlaa, will sive 

us the angles at the base, from which the distanlle CI&Il be aal­

culated. This distance is, in round numbers, 238,000 miles, 

or about len times the circumference of the 1IWth. A good 

pedestrian could travel that distance in 28 or 24 years. The 

determiDatioDS of the mOOD's distance are so accurate that 
the probable error does not exceed 15 or 20 miles. This dis­

tance ill not, however, constant, because the mOOD's patb is 
not a circle but an oval, the eccentricity of which amounts 
to about n' 

The size of the moon's diameter is determined by measur-

ing its apparent diameter in the telescope, the difficulty of 

the operation consisting in the fact that tbe brightness of tbe 

disk causes it to pre3ent a circumference which is not de­

fined with perfect sharpness. Having measured the appa­

rent diameter of the moon, and knowing the value of the 

earth's diameter, M seen from the moon, a simple proportion 

will give us the moon's real diameter, 21fi9 '6 miles, or about 

the 110 part of the distance between the earth and the moon, 

that is to sa1, 120 moons placed ill a line would fill up the 

distance. The determina,ious of the value of the moon's 

diameter are correct to within two or three miles. Then, as 

the volumes of spberes are to each other .. the cubes of their 

diameters, the volume of tbe moon ia 7930'+21601, or about 

n tbat of the earth, tbat is, 49 mo()ns rolled up together 

would make a ball as large as the earth. The determination 

of the deusity, and consequently of the weight, of the moon 

is more dltIlcult than that of the most remote of the planets. 

One method of accomplishing it consists in studying the 

effect on the tides when the attrac\lons of the sun and moon 

conspire to raise them, and when they act in opposite direc­

tions. In this wa1 a relation is established between tbe 

masses of the sun and moon. If the sun and moon were at 

equal distances from the earth, their attractions woul� be 

in direct proportion to their masses, but the sun is about 

400 times further of! ;  hence the law that the attraction is 

inversely as the square of the distance musi be also applied 

This method, however, is not very accurate. A better one de­

pends on the fact that the earth and the moon revolve about 

their co1DJllOll center of gravity, and that the position of that 

center musi necessariiy depend on the relative masses of the 
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two bOdies. The earth describes a much smaller orbit about 
that center than the moon, and would be displaced from the 
position which it would have if it traveled alone around 
the SUD. This displacement will appear in the observed 
position of the sun,and can be calculated. It has been found 
to be 6* seconds of arc ; and from this it results that the 
earth's mass is 81* times that of the moon. Hence the 
mJon's density is i that of the earth. 

The force of gravity on the moon is only t of that on the 
earth, that iB, a man able to jump up 3 feet on the earth 
would be able to jump up 18 feet on the moon's surface. 

FIg. 1.-'l'HE CR ATER OF PL ATO. 

The moon's path around the earth would always be an 
o v al of eX!lctly the same dimensions if the earth alone acted I u l on It ; but owing to the attraction of the sun, the moon is 
!ometimes in advance and sometimes behind the plac� she 

FIg. 2.-THE CR ATER WARG ENTIN. 

ought to occupy according to the laws governing motion in an 
elliptical orbit. These attractions are called perturbations 
and nece!lSitate as many as 60 to 75 different corrections ia 
calculating the position which the moon is to occupy at any 
required moment. Up to about 1870,the calculated position 
of the moon was only about two miles out of the way ; but 
since that time, some error has crept into the nautical al­
manac, and the difference is now 5 to 7 miles. PlofeBBor 
Airy thinks BOme perturbation must have been overlooked. 
If a mariner had a watch that kept perfectly Greenwich time, 
he could always aBeertaIn his position by consulting the nau­
tical almanac. The moon is indeed a perfect timekeeper In 
Its passage across the heavens ; but its motion is so slow that 
it would take very accurate observations to obtain the time 
from its position. 

According to Zllilner, the light of the moon is only 
",rJ-IHf� of that of the sun. If the sky were packed full of 
moons, it would not give us quite as much light &II the sun. 
It has been found that, when the moon is half full, it does 
not give half &II much light as when it is full, because the 
mountains then cast shadows, while there are no shadows at 
all on the full mOl)n. From a study of these shadows. Zllll-

Fig. 4. 

ner has found that the average slope of the hills and moun­
tains on the moon must be about 52·, without reference to 
lh -Ir hlght. 

Zll iner has ascertained,by experiment and calculation, that 
the Dloon rsflects only about t of the light it receives, in 
other words that its lellecUve capacity is the B&me u that of 
andsbne rock. Snow rellects 78 per cent, granite 10 per 
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cent, and marble 50 I er cent. Sir John Herschel had come 
to the B&me conclusion. .. I have frequently," he IItated, 
.. compared the moon setting behind the gray perpendicular 
fa9ade of the Table Mountains illuminated by the lIun j Ullt 
rieen in the Opposite 'luarter of the horizl)n, when It has been 
scarcely distinguishable in brightness from the rock in con­
tact with it. " 

Until quite recently, it was supposed that no heat could be 
detected in the rays of the moon. They were collected in 
the focus of a large mirror,and directed upon a very delicate 
thElrmopile counected with a galvanometer. The lecturer 
had this apparatus upon the table, and showed the effect of 
the heat of a candle placed at a distance. It was discovered 
by Melloni that the feeble heat coming from the moon was 
rendered insensible by the earth's atmosphere, and Professor 
Smyth, on repeating the experiment on the summit of Tene­
riffe, about 10,000 feet above the level of the sea, discovered 
that the heat of the full moon was equal to t that of a candle 
placed at a distance of 15 feet from the apparatus. Tile 
moon is hottest between the last quarter and the new moon, 
because it has then been exposed continually to the sun for 
14 days . Its temperature must then be from 400· to 500· ; 

Fig. a.-SURFACE OF THE MOON. 

agaln, during the long night . 14 days long,it must cool down 
to something like 100· to 200· below zero. 

No atmosphere exists on the moon, as is proved by the ab­
lIence of refraction, when the moon passes between us and a 

Fig.  5. 

star. 1t tllere wllre an atmospll"r .. , .. ..  W U U1U 'contlnue to 
see the star BOme time aftv its disappearance behiDd the 
disk of the moon ; but this is not the case. The star is In­
stantly extinguished. The observations on this point are 
BO accurate that a refraction of 4 seconds of arc could be 
easily detected. If therefore, there be an atmosphere at all, 
it must be more rare than that under the receiver of an air 
pump after we have exhausted all the air we can. 

The moon always turns the same face towards the earth, 
and we only obtain glimpses of the edges of the opposite 
hemisphere, on account of the irregularities of its motions 
called Ubrations. Hence we conclude that it turns once 
around Its axis while it performs one revolution about the 
earth ; otherwise we should see the whole of its surface. 

It the moon ever had an atmosphere, as is very likely, it 
may have been absorbed, or it may have entered into com­
bination with the rocks on its lIurface ; but this is mere con 
j eeture. As there is no atmosphere, there is also no moiature, 
and hence the moon canllot be the abode of beings conllLitu­
ted as we are. 

It has been stated that the po werful telescopell of modem 
timell bring the moon down to within 40 miles of UII ; but 
that is not sufficient for distinguishing any of the works of 
inhabitants,ifthere be any. A city would appear as a mere dot. 

The surface of the moon has been carefully studied with 
tIle telescl)pe and by meanll of photography. The first suc­
cess811 by the latter method were obtained by Dr. J. W. Dra­
per, of New York, in 1840, and Rutherford's exeellent re-

suIts are well known. The lecturer then threw upon the 
screen a, large number of photographic representations of 
the moon's surface, showing the principal mountains, cra­
ters, valleys, and other poiDts of Interest. Some of these 
mountains have a hlght of 18,000 feet. 

Fig. 1 represents the crater of Plato, the bottom of 
which has been observed to grow darker as the sun rises 
higher above it, which ill by BOme supposed to be due to its 
being covered with some sort of vegetation. Notice also the 
ravine below, looking like a deep railroRd cut. Fig. 2 is a 
view of tlle crater Wargentin, which presents the peculiar­
ity of beiDg entirely filled up, while the other lunar craters 
resemble that of Kilauea on one of the Sandwich Islands, a 
great basin about 1,000 feet deep, out of which numerous 
cones rise. 

Fig. 3 is a representation of a comparison of craters on 
the moon with the appearance of the volcano Vesuvius and 
the country in tlle vicinity of Naples. Both were studied 
topographically and modeled in plaster of Paris, with the 
m03t scrupulou9 care, by Nasmyth , and the accompanying 
engravin&, was made from a photograph of his models. 

The only difference between the lunar craters and that of 

VESUVIUS AND ADJACENT COUNTRY, ITALY. 

Kilauea is that the former are of enormous dimensions. Co ­
pemieus, for example, is 56 miles in diameter ; its central 
mountain is 2,400 feet high, and the terraces around it rise 
to a hight of 12.000 or 13,000 feet above the bottom, and are 
composed of ridges, cliffs, and deep ravines. 

Figs. 4, 5, and 6 illustrate Nasmyth's theory of the fOlma­
tion of thelle craters. The first eruption, celng probably the 
most violent, projected the stones, lava, etc. , to a considera . 
ble hight, and these, in falling, would accumulate in ridges 
encircling the crater at some distance. The hight to which 
they would rise would be much greater than on the earth, 
because the force of gravity is much less. 

During the second eruption, which would probably be le,9s 
violent, the projected matter would not rise so high, and in 
falling back it would cause the formation of the central cone. 

During the subsequent eruption, when the force of the 
volcano was almost entirely spent, the lava would simply 
overflow and tend to fill up the basin to agreater or less extent. 

There Is a gradual change going on In the orbit of the 
moon, which deserves to be noticed . The ellipticity of the 
earth's orbit is slowly diminishing ; so that it is becoming 

Fig. 6. 

more more circular, and It II area Is becoming great­
er every year. A.s a consequence the earth tendll to draw the 
moon nearer and nearer to itself, and causes It to describe a 
conlltantly diminishing orbit. The end of this might be to 
pull the moon down upon the earth. The change is, how­
ever, BO exceedingly IImall that we need not entertaIn any 
apprehensionll for our posterity for many years. C. F. K. 
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IIiPROVED RAILWAY SWITCH 8IGIUL. 

The invention herewith illustrated is a new apparatus for 
moving switches, which is so constructed that it is impossi­
ble to move the lever without the latter turning the oolored 
light or l1ag so as to indicate the position of the switch to 
approaching trains. This is effected by mechanism which 
causes the lever to turn one quarter of a revolution when­
ever it is altered, and thereby to rotate the lantern or flag at­
tached to its upper portion. 

The lever, as shown in Fig. 1, is made in hro 
parts. the lower one of which is attached below to 
the rod leading to the switch, and above is forked. 
The upper part of the lever is pivoted at the fork 
of the lower part, as shown in Fig. 2, and is sup­
ported by a cap at A. Said upper portion carries 
the red and white lantern and flag as shown, so 
that, when rotated one quarter revolution on its 
vertical axis, the change may be made from white 
to red signal, or vice f!er8d. Formed on the lever is 
a rounded lug, B, Fig. 2, which, when the lever is 
p6rpendicular, enters a curved recess, C, Fig. 1, In 
the upper edge of the top bar of  the switch stand. 
It will be obvious that, when the lever is moved in 
either direction, the lug, in leaving the recess, will 
cause the lever shaft to makt! a quarter revolution. 
On the under side of the upper bar of the switch 
stand, and j ust beneath the recess, C, is a lug, D. 
Also on the lever shaft are ears, E. When the lev­
er is moved from an inclined to a vertical position, 
the ears, E, strike against the lug, D, and tum the 
lever so that the lug, B, is caused to enter the re­
cess, C. It will be clear also that, when the lever 
is thrown completely over from end to end of its 
frame, by the means already described, it will be 
turned half a revolution. 

By this mode of operating the switch. the last dis­
placement, even to one third of an inch, is indicated 
by the signals being turned, so that it is practically 
impossible for the switch tender to set the switch 
wrong without the same being clearly shown. 
There are no extra movements beyond those ordin­
arily required , namely, to unlock, throw back, and 
lock the lever. Patented through the Scientific 
American Patent Agency. For further particulars 
relative to rights to manufacture, etc. , address the 
inventor, Mr. Charles W. Spayd, Box 620, Wilkes· 
barre, Pa. 

. ... . 
Hard Paper. 

French manufacturers have a method of render-
ing paper extremely hard and tenacious by subjec-
ting the pulp to the action of chloride of zinc. After 
it has been treated with the chloride, it is submitted 
to a strong pressure, thereafter becominj<' as hard as 
wood and as tough as leather. The hardness varies 
according to the strength of the metallic solution. 
The material thus produced can be easily colored. 
It may be employed in covering 1100rs with advan· 
tage, and may be made to replace leather in the 
manufacture of coarse shoes ; it is also a good ma · 
terial for whip handles, the mounting of saws, but· 
tQns, combs, etc. A great deal is used in large sheets for 
roofing. Paper already manufactured acquires the same 
consistence when plunged , unllized, in a solution of the chlo 
ride. 

• I ••• 

SHEPHARD'S IIiPROVED CHURN. 

We illustrate herewith a chum of novel constmction pa­
tented through the Scientific American Patent Agency, March 
28. 1876 . by Mr. E. W. Shephard, of Wilmington, Ohio. 
The arrangement of puts Is �uch that the cream Is thrown 

into vIolent agitation, while swift currents are set up and in­
stantly broken, so that the butter is brought., it is claimed, 
with great rapidity. 

The body 01 the chum is formed of ten staves, 11M on their 
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inner sides, as shown in the section, Fi&,. 1 .  so as to produce a 
number of interior angles. In the bottom of the vessel is an 
anti friction socket to receive the dasher shaft, to t.he lower 
part of which shalt are attached the S. shaped crosllbars, A, 
Fig. 1. Bet.ween said bars are secured four upright. paddles, 
B, placed with their forward edges inclined inward, and 
rabbeted or concaved on the sides, as shown in section in 
Fig. 1. 

SPAYD'S RAILWAY SWITCH SIGNAL· 

By means of the simple arrangement of crank and bevel 
gearing sho wn above the chum, the dasher is s "lftly rotated, 
and the currents produced in the cream are broken by the 
angles in the churn body, and aiso by the ribs. C, arranged 
around the interior. The mode of securing one half of the 

flhurn cover is plainly exhibited in the engraving ; the other 
half Is loose, so that it can be taken off to allow of the in· 
spection of the progress of the churning. 

For further information. the inventor may be addressed as 
above. 

• ••. a 
Dleacblne Sbellac. 

Lemming's method for the purification or bleaching of 
shellac consists in either boiling with, or filtering the hot 
alcoholic solution through, well burnt and recently heated 
animal charcoal. When necessary, this operation is re­
peat.ed until the solution Is colorless, when it is filtered 
through fine silk, and finally through fine filter paper. To 
insure success, the solution should be in the proportion of 
about five ounces of shellac to one quart of alcohol (rectified 
spirits of wine). Dr. Hare published a method for bleaching 
the lac by means of chlorine. He dissolved one part of shell 
or aeed lac in a boiling solution of one part of pearlash In 
about eight paris of water. The solution was then cooled 
and imp"'8uated with chlorine gas till the lac was all pre­
elpitated. The precipitate thup obtained is white, but the 
color deepens by washing and consolidation ; dissolved in 
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In alcohol, lac bleached by this process yields a varniah 
wblch Is as free from color as any copal varni sh. The ap 
plication of chlorine must be made by a person acquainted 
with chemistry. HeBce ehloride of lime is Eafer as a bleach­
ing agent, the lime being afterward dissolved out from the 
precipitate by dilute muriatic acid. 

• .  e . •  
A&mo.pberlc Ammonia. 

M. Schloeslng bas recently studied the exchange 
of ammonia which takes place between water and 
the atmosphere. The water which condens6ll in the 
clouds and which falls iu rain would at first sight 
appear to despoil the air of all the ammonia con­
tained. Such, however, is far from being the case. 
Sixteen analyses conducted at different tempera­
tures show that the wat.er never diEsolves all the 
atmospheric ammonia. At 77° Fah. , the water 
takes up but 8 per cent of the total amount of am­
monia in t.he air ; at 68°, 4 per cent ; at 59°, 8 per 
cent ; at :SO', 11 per cent, and finally, at 41° , 19 per 
oent. From this it appears that, the lower the tem­
perature, the greater is the amount of ammonia 
dissolved. 

. � .  
THE BENTON PATENT COPPER FLOAT. 

In the annexed engraving is represented a copper 
1l0at, such as is used In steam boilers, etc. , made 
by a new process. The manufacturers claim that. 
the float is the only one yet invented which will 
stand the action of steam in a boiler for any length 
of time, without leaking and becoming filled with 
water, and consequently useless. The device, it 
appears from actual test, is extremely strong, and 
is altogether indifferent to the effects of sudden and 
wide changes of �perature. 

Two hollow hemlspberes are spun out of sheet 
copper of suitable thickness. These are connected 
at their circumference by being slipped upon a cir­
cular ring, A, that is sUghtly beveled at the edges, 
to correspond with the curvature of the hemis· 
pheres. The latter are also beveled so as to bind 
intimately on the ring when they are driven there­
on. 

The 110at Is next suspended in a galvanic copper 
solution, and a perfect joint Is made by the filling 
up, with copp6r, of the beveled edges of the hemis­
pheres. The 110at is then removed, and such of the 
solution as has entered the Interior is blown out. 
tbrough two small holes, bored for the purpose. 
These holes are then plugged and the plugs, covered 
with a tbln film of copper, by again placing the 
globe in t.he solution. A second layer may also be 
deposited over t.he joint to secure t.he strong and 
perfect connection of the parts. 

The test to which these tioats are subjected are 
very severe. They are l1rst placed in a steam· tight 
tank, into which steam is admitted until they are 
highly heated, tbe water of condensation being 

constantly drawn off. The steam valve is then 
shut, and cold water is suddenly admitted until the 
tank is about three fourtbs filled. The lower half of 

each float under test is thus suddenlv covered, while the upper 
half remains hot. Under these conditions, we are informf'd, 
no sighs of separation at the joint, tbrough contraction or ex· 
pansion of the metal, appear. The floats are also tested with 
a cold water pressure of 400 Ibs. to the square inch. The 
manufacturers state that they have experimented with the 
j oint by beating out the copper until it was as thin as tiSBue 
paper ; and that they will guarantee it to stand uutil the cop­
per itself Is eaten away. Ol1r engraving shows a mode of 
slinging the 110at in copper wire, to which a brass is attached 
to keep the device in proper position. 

Patented throul.'h the S cientific American Patent Agency, 
Febmary 1 .  1876. For further information address the 

manufacturers, Messrs. Benton , Gore & Co., Milwaukee, 
Wis. 

• ••• • 

GREASE can be rem:>ved from billiard or other cloths by a 
paste of fuller's earth and turpentine. This should be 
rubbed upon the fabric until the turpentine has evaporated 
and a white powder remains. The latter can be brushed otl, 
and the grease will have disappeared. 
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THE CONE-BERRIED 8OLANU., 
Among the plants suitable for indoor cultivation, thOlle 

which bear berries are generally considered to be the 
most ornamental. Among the solanums, which are very 
much sought after for this purpose, the subject of our 
lllustration is likely to become a general favorite. 
There are several varieties of this species in cultivation, 
which differ from each other in size and in form of the 
berries ; but th� conical berry of the solanum capuca8-
trum is somewhat of a novelty. A correspondent of the 
English Garden, from the pages of which we select our 
engraving, states that a plant of this variety, about 1 
foot high and 1 foot in diameter, was recently seen pro­
fusely covered with these berries, which are, when ma­
ture, of a bright orange color. It is one of a batch 
raised from seed sown in March. The seedlings were 
potted out ; and about the last week in May. they were 
planted out on a western border. Here they received 
no attention, except occasional waterings until the au­
tumn, when, just before the berries commenced to color, 
they were carefully lifted, and potted in 82-sized pots. 
They soon formed new roots, having been kept in a 
close atmosphere for a few days after lifting ; and at 
Christmas, the plant, from a portion of which the ac­
companying illustration was prepared , was loaded with 
berries, handsome both in shape and color. We have 
no doubt that this variety, when better known, will be 
generally cultivated. 

. .... -
TWO BEAUTIFUL YUCCAS. 

The yucca family of shrubs are all, we believe, indig­
enous to this country ; and they are now being much 
cultivated in Europe, and are highly valued for the 
boldness IIJld vigorous growth of their foliage, and their 
ornamental appearance when in blossom. There are 
many varieties of them, some of which we have hereto· 
fore illustrated ; but we believe that the two specimens 
here presented are little known to the general public. 

The yucca Treculeana was flrst brought trom Texas in 
1850, and is much cultivated in France, whither it was first 
imported by Mr. Trecul, after whom it is named. It forms 
a very stout stem, and the fully developed leaves are from 

YUCCA TRECULEANA. 
8 to 4l feet long by 2 to 2k inches broad , dark green on both 
sides, wi th a hard, sharp point, and very flne regular teeth . 
The inflorescence of this species is an exceedingly dense , 
many branched p &nicle, not much overtopping the nearl y 
erect upper leaves. A warm sheltered situation should be 
selected for it. It will be seen that this plant is one of the 
most remarkable of its kind as regards general appearance 
and the size to which its leaves attain. The flower stem, 
which rises up to a hight of 8 feet or more, consists of 
a mass of branchlets about 18 inches in length, bearing 
multitudes of cresm-colored flowers, shining as if glazed. 

Our second specimen is the yucca glorio8(J, of Linnlllus ; 
and it hiS well been styled the most majestic and beau­
tiful of the genus. It has been known in Europe since 
the end of the sixteenth century ; and it was, when first 
found on our coast (from Florida to North Carolina), 
about 2 feet or rather more in hight. It is now, how­
ever, by no means uncommon to see these plants reach 
as high as 10 or 15 feet, in favoratlle situations ; some­
times, indeed, it stands when in blossom as high as 20 
feet, the blossom with its stalk attaining 6 feet. This 
species flowers freely in sunny situations, after it has 
reached a certain age ;  but plants from suckers are us­
ually some years before they flower. The trunk braneh­
es after flowering, and it is not unusual to see old spec­
imens mr.ny times branched, forming nry heavy heads, 
which should be supported. It is very variable, though, 
perhaps, not more so than the othAr species of the gen­
us, but its varieties are better kll.own. The ordinary 
form or type has upwards of 100 ler.ves in a dense tuft, 
24 to 80 inches long, and 8 inche3 broad r.t the middle, 
narrowed in luxuriant specimens gradually upwuds to a 
brown sharp point,and down wards to 1 t to 1 t inches above 
the base ; it is green or slightly glaucous wh�n young, 
very rigid, even the outer older ones remaining erect ; 
face, concave, with longitudinal folds ; margin, entire, 
with a d istinct brown line ; panicle, 8 to 6 feet long, ac· 
cording to the vigor of the plant, not downy or hairy ; 
11owers, large, among the handsomest of the . genus, al· 
most globular or goblet.shaped, when the petals are in­
cUlTed ; petals, oblong, narrowed into a point at the top, 
from 2. to 3 inches deep, the inner ones from 1 to 11 

Ititutifi t jmtri tau. 

SOLAN UM: CAPS ICASTRUM:. 
inches broad, the outer ones nr.rrower, and distinctly band­
ed , or more or less tinged, with bright red down the back ; 
or som"times the flowers are almost a pure white, seedlings 
vary ing much in this respect. 

• ••• • 
Cbloeae Melbod oC Weldloc. 

The Ironmonger say s that Mr. Balestier, who went on a 
mission to the ElUlt, describes the Chinese method of welding 
cracked iron wares by CElmenting them with cast i/on while 
in a liquid state. In a cast iron pan, which M r. B. required 
to be welded, the operator commenced by breaking the 
edges of the fracture slightly with a hammer, so as to en­
large the fissures, after which the fractured parts were 
placed, and held in their natural positions by means of wood­
en braces. The pan being ready, crucibles, made of clay, 
were laid in charcoal and ignited in a small por:able sheet 
iron furnace, with bellows working horizontally. As soon 
as the pifOces of cast iron with whic1. the crucibles were 
charged were flxed , it was poured on a layer of partly 
charred husks of rough rice, or paddy, previously spread on 
a thickly doubled cloth, the object of which is to prevent 
tbe sudden cooling and hardening of the liquid metal. 
While in the liquid state, it is quickly conveyed to the frac­
tured part under the vessel, and forced up with a jerk into 
the enlarged flssures, while a paper rubber was pr.ssed over 
the obtrudi�g liquid inside of the vessel, making a strong, 
substantial, and neat operation. 

• ••• • 

Two Bee queauooa .& oawered. 

A couple of vexed questions about bees were recently an­
swered by Professor C. V. Riley, at a bee keepers' council 
in St. Louis. The flrst query was : Do bees make or gather 
L oney ? The Professor says they make h. Thus does Science 
proclaim that the venelable Dr. 'Watt� wr.s wlOng when he 

'Y UCCA GLORIOSA. 

3 1 1 
aseerted that the busy bee " gathers honey all the day 
from every opening flower. " The nectar lying in flowera 
never would become honey,says Professor Riley,no mat· 
ter how mauipulated by the hands and minds of men ; 
but it is taken up by the bees and p&Ssed through a state 
of semi-digestion and excr"tion,resulting in the manufac­
ture of whr.t is called honey, yet still retaining in part 
the flavor or perfume of the flowers, by which we de­
termiue one kind of honey from another. Profes80r 
Riley 's views were corroborated by a paper read by a 
botanist and cbemist of Louisana, describing the pro­
cess of change uudergone by nectar in the l!ltomach of 
the bee, in order to become honey. 

The second question is an interesting one to fruit 
raisers, as it involvel!l the mooted point of whether bees 
do or do not injure frnlt. Professor Riley, on being ap. 
pealed to, produced an illustration of the order of hymen­
optera,stating that the mouth of the bee Is the most com­
plicated'Structure in insect anatomy. Its construction.bow­
ever,is the IIlme as that of the wasp,and no ont' dfOnies th"t 
the wasp is capable of d estroying fruit. The Profpssor 
thought beekeepers were prejudiced against the idea of 
such power in the possession of a bee, but it is tlue. Still, 
while being capable of inj uring fruit, the bees rarely do 
so except in seasons of severe drought and when urgpd by 
necessity. This fact is no derogation to the usefulness 
of the insect, for the exercise of its power as a pollenlzer 
is of undoubted value to the orchardist, even with all 
its depredations upon frnit. 

-
A NEW FORI OF FERNERY, 

We publish herewith an engraving showing a cross 
section :>f a new form of fern house,  recently erected In 
Scotlr.nd by Messrs. Boyd,  of Paisley. The arrange · 
ment is so .... ell shown in the illustration that but little 
description is necessary. The building here shown i s  

of large size, 8 0  feet high i n  the center, and 60 feet long ; 
but the plan can of course be adapted to circumstancf s. In 
thil!l case Itrong brick walls are curled up both sides and at 
one end, from which the rock work slopes irregularly down 
on eitlier side, forming a miniature ravine with a water all, 

the stream meandering round the crags and among the state­
ly tree ferns. The building is covered by a glass roof, sup­
ported by strong iron girders, and the interior is left with­
out a single pillar or tie rod, leaving the space wholly to the 
ferns and rock work. 

. 

• I •• • 

lJael'llJ Beetpea Cor Ibe SIlOp, Cbe Houaebol", 
_d tbe ........ 

A correspondent of the Ohio Farmer gives the follow. 
ing method of making a simple corn marker : Take a 
plank 7 feet long, 16 inches wide. and It inches thick. 
Pin this on three blocks, 5 by 8 inches thick and 16 
inches long, putting one block at each end and one in the 
middle. With this length the marker is easily turned 
at the ends. For a tongue, get a smooth tough pole, and 
fasten it to the center of the plank In such a way that, 
when the team is hitched up, the marker will stand level. 
Now take a lath, 1 by 2 inches thick and lOt feet long. 
Drive a staple into the plank at each end of the marker 
and one in the middle. Pass the lath thJ'( ugh one out­
side staple and the end just through the center staple. 
Fasten a chain to the outer end, and the marker is com­
pleted. The chain marks where the middle block or 
marker must follow the next t!me across. The lath must 
be shifted at each end so as to keep the chr.ln on the un­
marked land. When using.it. stann on the middle of the 
plank and keep the tongue directly over the chain mark. 
If the first mark was made straight, all the rest will be 
60, and equally distant apr.rt. If desired, the lath may 
be fastened to the middle of the p:&Uk with a bolt, so that 
it can be turned from side to side without lifting. Se­
cure it in position by another bolt, passed tbrough the 
lath and plank, near the ends of the latter. 

It has recently been found by experiment at Cornell 
University that, as farmers generally kllO W, by sprouting 
gardt!n seeds before sowing there is a gain of three or 
f our days in the time ot ripening. 

For plating iron, steel, brass, 14!&d, and zinc with tin, 
the follolriDg bas recently been proposed. Prepr.re a 
solution of perehloride-of tin by pa.saing chlorine tbrough 
a concentrated solution of salt of tin. Dilute the pro 
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duct with 8 or 10 times its volume of water, and filter I f  nec­
essary. The article, half scoured with sulphuric acid, is to be 
polished with sand and the scratch brush, then washed with 
water, and hung by a zinc wire for 10 or 15 minutes in the 
perchloride of tin solution. Afterwards take it out, rub it 
with the scratch brusb, dry it, and polisb it. 

If brooms are wet with boiling suds once a week, they wil l 
become very tough, will not cut a carpet, and will last much 
longer. A handful or so of salt sprinkled on a carpet will 
carry tbe dust along with it and make the carpet look bright 
and clean. A very dusty carpet may be cleaned by dipping the 
broom in cold water, shaking off all the drops, and s weeping 
a yard or so at a time. Wash the broom and repeat until 
the entire carpet has been swept. 

T be follo wing compound is said greatly to facilitate the 
washing o f  clothes. Dissolve 2 Ibs. of bar soap in about 3 
gallonR of water as hot as the hand can bear. Add 1 table · 
spoonful of turpentine, and 3 of liquid ammonia. Stir, and 
steep tbe clothes in this for three bours, keeping the vessel 
tigh tly covered. Then wash the cloLhes in the usual way. 
The soap and water may be used a second time, in which 
case a teaspoonful of turpentine and the same amount of 
ammonia must be added . This treatment is calculated to 
save much labor in cleansing summer clothes stained by 
fruit, etc. 

Yery durable ano neat mah for floors can be made from 
old colfee sacks. A piece of the bagging of suitable size is 
bound with some dark fabric and secured to a frame of four 
laths. By means of a hook ef wood or iron, like an enlarged 
crochet needle, carpet rags are carried through the material 
so as to skip every other thread and to leave loops hal f an 
inch long, the ends, of course, being fastened. Old red 
flannel can be used to make tasteful borders. 

A new and simple blowpipe consists of two large j ars con· 
nected near the bottom by a piece of rubber tubing. One is 
fi lled with water and put on a shel f above the table on which 
the other stands. The water passes into the latter, and ,  in 
doing so, forces the air out through a stopper and piece of 
t.ubing into the blowpipe, which is supported separately. 
With j ars of 1 gallon capacity and a blowpipe with an ori· 
fice of 0 016 inch, a steaay air current of 10 minutes' dura­
tion is obtained ; and to keep it up, one has merely to trans­
pose the j ars. 

A compound of grease and zinc filings is found to be an 
excellent preventive ag ainst rust for iron bolts inserted in 
wood. It is used to line the bolt hole. 

Pulnrized anthracite coal, spread on tbe soil to the depth 
of half an incb, is said to have a remarkable effect in bright­
ening the colors of towers of potted plants. 

'fo keep striping pencils in good shape and ready for use, 
grease them with tallow from a candle and spread the hair 
straight. on a piece of glass ; keep them preserved from dust. 

A good bronze paint for iron is made of ivory black. 1 0z . •  

cbrome yellow, 1 oz. , chrome green, 2 Ibs. Mix with raw 
linseed oil, adding a little j apan to d ry it. This gives a fine 
bronze green. If desired, gold bronze may be put on the 
prominent parts of the obj ect when the paint is not quite 
d ry, the po wder being rubbed in with a piece of plush. 

A weak solution of cyanide of potas3ium cleans gold lace 
wel l .  

To prepare skins for fur, m i x  bran and soft water suffi · 
cient to cover the skins. Immerse tbe latter and keep them 
covered for 24 bours ; then remove, wash clean, and careful­
ly scrape off all flesh. To 1 gallon of water (hot) add 1 lb. 
o f  alum and t lb. of salt. When dissolved and cool enough 
to admi t entrance of the hand, immerse the skins for 24 
hours, dry in the shade, and rub. S Lir the liquor again, im­
merse tbe skins for 24 hours, dry, and rub as before, im­
merse for 24 hours in oatmeal and wann water, partially 
dry in the shade, and finally rub until entirely dry. This 
lelLves the skin like white leather, and fit for immediate use. 

Never dilute varnish with turpentine, as it  kills the gloss. 
It too thick, warm it by the stove or place the cup on a 
warm iron. 

To bend amber, drop it into hot beeswax. After it has been 
immersed for a few mi nutes, remove it, and, bolding it be­
fore tbe fi re, bend it to tbe desired shape. 

• ••• • 
AGRICULTURAL MACHINERY. 

\V� extract from Knight's " Ne w Mechanical Dictionary,"* 
this week, a series of engravings of various agricultural im­
plements, which doubtless will prove of timely interest to 
farmers. In Fig. 1 are represented several forms of 

CULT IV ATORS, 

under which heading may be included harrows, grubbers, 
drags, shovel plows, and like implements. The A-shaped 
harrow, a, is well adapted for new ground and in fields where 
there are occasional obstructions. The rear comers may be 
readily raised by a hooked stick, so as to allow it to pass a 
stump without swerving the- team. Better still is a bow of 
hickory, as shown at b. Another mode of affixing handles 
is exhibited at c. Wilkie, of Teddington, Scotland, was the 
inventor of the cultivator proper ; he devised the plurality 
of sbares, the expanding frame, and the caster wheel. His 
cultivator iii sbo wn at d. The share frame is 80 suspended 
from the traction frame as to be raised bodily, by a parallel 
movement, by means of a single lever at the rear. The 
teeth are prongs curved to enter the soil obliquely. Finlay­
son's cul tivator, e, f. is made of iron, and the prongs are ar­
ranged on p&rallel transverse bars of the frame, which is 
supported on a caster wheel in front and two wheels at the 
rear. The depth of tilth is regulated by a lever, whicb is 
connected to the carnage of the caster wheel so as to raise 
tbe apex of the frame when the lever is depressed, and con-

"l'11bllehrd In numbers by Messrs . Hurd '" Hougbton , N e w l: ork cIty. 

J titnfifit jmtritan. 
versely. Wilkie's horse hoe and drill harrow, g. has a cen­
tral fixed share and adjustable side shares, which are expan­
ded or contracted aecording to the state of the crop or the 
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width of the balk. Following the shares Is a frame with 
harrow teeth. Either the share 01' the harrow teeth may be 
removed, and the remainder used separately. The depth II!! 
adj usted by the caster wheel lD front. h shows another form, 
somewhat modified. In Fig. 2, a is Colman's cultivator, and 

Fig. 2.  

a 
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that below it is known as a skim cultivator with a long, 
curved. flat share, whol!!s depth is regulated by a crank and 
screw. 

GRAIN DRILLS 

were invented by the Chinese, ages ago. Their machine is 

Fig. 3. 

nothing more than a wheelbarrow with a hopper for the I!eed 
and three spouts by which the seed reaches the ground ; it 
thus drills three rows at a time. Fig. 8 is an English grain 
drill, ad!Lpted for pedormiDg all the various operations of 

seeding and manuring the land. AU kinds of grain and I!!eeds 
may be deposited at any required distances apart and at any 
depth, either with or without manure. The macblnE>s are 
constructed of various widths and made to deposit the seed 
in rows from 6 to 15 in number. Fig. 4 is a form of hand 
drill, mounted upon a stock resembling that of a single shovel 
plow. Forward is a hollow tube shod with a share and 
leading the «"lBin from the box. E. A share following turns 

Pig. 4 .  

a furrow upon the sown grain, and the wheel, B ,  following. 
compacts the soil upon the seed. Fig. 5 is a 

LIQUID MANURE CART, 
which consists of a tank on wheels for the conveyance of 
liquid manure, 10 a field , for distributioD . It  is made of 
boller iron, riveted, and Is filled by means of a portable pump 

Fig. 5 .  

and hose, shown in position. The tank is hung u p Jn c� nters 
so as to remain level on inclined g round. Fig. 6 IS & mll­
nure drag, an implement with booked tines for La llling ma · 
nure over the sudace of the grouDd. It is g aided by rear 

Pig. 6. 
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handles, and a lever is provided, to bold the tines in actIon 
or release them at will. A 

MECHANICAL cow MILKER 

is represented in Fig. 7. This is 
constructed on tbe principle of 
the breast pump, with cups for 
the several teats. The elastic 
cups communicate with the coni ­
cal chamber of the diaphragm 
pump, the piston of which is 
worked by the handles. The milk 
is discharged by a spout into a 
pail beneath. Fig. 8 is a 
HAY ELE VATOR AND CONVEYER 
by which hay, lifted by the horse Cow- Milk" . 
fork, is conveyed to distant parts of a barn or mow. It con­
sists of a carriage traveliDg on a fixed rope and restiDg on 
roUers as shown. To one portion of the carriage is affixed the 
standiDg part of the hoisting rope, whicb passes down t.hrough 

Fig. 
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Ha.y Elf{'a.tor and ron 1,,.ynr. 

a pulley attached to the fork, and then to another pulley on 
the carriage. A gnide line is also attached to the lower pul­
ley . .  The fork, full of hay, is firet hoisted a suitable dis­
tance, and then, by slackening the gnlde line, continued pull­
ing on ths hoisting rope draws tbe carriage along the fixed 
rope to the desirei point of unloading. 
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Tor.loD . al aDce aDd ExperlmeDaa. aadlo_eaere. 

At the aoiru of the Royal Society, Burlington House, 
April 5, 1876, Dr. William Clookes, F. R.S , etc. , exhibited 
his new devices for illustrating various phenomena con­
nected. with tae repulsion resulting from radiation. 

I. The t-orsion baiance. A light beam having 2 square 
inches of pith at one end is cemented to a very line fiber of 
glass stretched horizontally in a tube, one end of the fiber 
being connected with a torsion handle, passing through th e 
tube, and indicatiDg angular movements on a graduated 
circle. The whole is enclosed in glass and exhausted as 
perfectly as possible. A weight of 1-100�h of a grain is so 
arranged that it can be placed on the pith or removed from 
it at pleasure. A ray of ligh t from a lamp, reflected from a 
mirror iD the center of the beam, shows the slightest move­
ment. When the reflected ray points to zero, a turn of the 
torsion handle in Olle or the other direction will raise or 
depress the pith end of the beam, and thus cause the index 
ray to travel along the scale to the right or to the left. If a 
small weight is placed on one end so as to depress it, and 
the torsion handle is then turned, the tendency of the glass 
fiber to untwist itself will ultimately balance the downward 
pressure of the weight , and will again bring the index ray 
to zero. When the weight of the 1-100th of s grain is 
placed on the pith surface, the torsion handle has to be 
turned 27 revolutions and 353°, or 10,073° altogether, before 
the beam becomes horizontal. The downward pressure of 
the l-lOOth of a grain is therefore equivalent to the force of 
torsion of the glass thread when twisted through 10,073°.  
One degree of torsion gives a decided movement of the index 
ray of light, a torsion of 10,073° balanciDg the 1.100th of a 
grain , while 10,074° overbalances it : the balance will there­
fore turn to the 99-100,OOO,OOOth of a grain. Weighed in 
this balance, the mechanical force of a candle 12 inches dis­
tant is found to De 0 '000444 of a grain. 

2. The turbine radiometer. In this radiometer, the 
vanes are black on both sides, and are inclined at an angle 
like the sails of a windmill instead of being in a vertical 
plane. The instrument is not sensitive to horizontal radia 
tion, but moves readily, in one or other direction, to a candle 
held above or below. 

8. Radiometer with the vanes blackened on both sides, 
showing rotation in either direction according to t.he way 
the light falls on them. 

4. Radiometer sho wing the very small amount of residual 
air which is present. The vanes of the radiometer move 
past a piece of pith suspended by a silk fiber. Rotation with 
great velocity scarcely causes sutJlcient motion of the resid­
ual air to move the suspended pith. 

5. R lodiometer sho wing rotation of the glass envelope 
when the vanes are held in fixed space. The radiometer 
carries a magnet on its anns, and is floated on water so as to 
be free to move. The vanes are held stationary by an out­
side magnet. On allowing radiation to fall on she black 
surfaces of the vanes, the glass envelope rotates. 

6. Rt.diometer having inside it a platinum spiral. The 
repulsion of the white and black surfaces is equal when the 
spiral is below redness. Above a red heat the black is 
repelled more than the white, an� rotation takes place. 

7. Radiometer with one vane counterpoised by a mirror, 
showing method of keeping the steel point from falling oft 
the cup. 

8. Radiometer constructed of metal, showing reverse 
movement on cooling. 

9. Bar photometer, showing the method of balancing one 
light by another. 

10. Heat engine. A turbine radiometer, having ice be­
low and hot air above, working by difterence of temperature. 

• • • • • 
Sir SOhD T),Ddall. 

Professor Tyndall, it is reported, has been oftered a har­
onetcy, and his friends are anxious that he shall accept the 
honor. It is a graceful act on the part of the British gov­
ernment thus to recognize the labors, of the eminent investi­
gator, but we think that it will add nothing to his glory. 
Tha aristocracy of scienlific discoverers and workers is supe­
rior to one involving mere social precedence ; and a man who 
by dint of persevering labor has attained a lofty place in the 
former stands tar higher in the estimation of the world than 
does any member of nobility, however exalted his rank. 

• .  e . •  
GOLD can be applied to glass by mixing it in a powdered 

Slate with mucilage and adding a little borax, so that a 
paste is formed. Having been painted with tbis compound, 
the article is heated in an oven. This bums the gum, while 
the borax vitrifies and so fixes the gold. 

OW ClIBJ[ICAL AND ][ISCELLANEOU8 I1fVENTION8. 

IMPROVED SIGNAL LANTERN. 

George J. Cave, Elizabeth, N. J.-Thi8 is an arrangement of 000.­
oentrio shells and colored gl&88 tubes, 80 combined that the me­
ohanism may be readily and quickly adjusted, by a rotary move­
ment, to display a white light, a red light, or a green, or other ar­
rangement of colors, and which shall have no projecting arms, 
handles, or levers to be in the way. 

IMPROVED POCKET BOOK FASTENING. 

Daniel M. Read, New York olty.-This inventor has devised two 
ingenious fastenings for pocket books. The Ilrst cenBlsts of a oor­
rugated billie plate, between which and a Blmllarly toothed BPring 
cap plate a double catch hook engages. 

IMPROVED METHOD OF JAPUNING BUTTONS, ETC. 

Charles M. Rhodes, Taunton, M&88. , assignor to M. M. Rhodes " 
SOI1ll, same piaoe.-Tbls Improvement in the art of jaPIIDnilllf 
BlI\all artloles coliBlsts in rotating the painted articles over a Are, 
and 10. contact with the produots of the oombustion thereot, 
whereby the artioles are aeparated, and their ooatiq il dried, 
preparatory to baking them. 

J ti,.tifit �.'ritll. 
DlPROVED ELASTW TRACE JOINT. 

Benjamin Franklin Rea, La Fayette, Ala.-TbiB consists of a 
coiled BPrin&' tlllltened between two sections ot the trace by at­
taohlng one end to each. Inside the coil are a couple of links, also 
connected to the trace section, 80 that, wben the spring has been 
extended l1li tar as ls desirable, they come Into action and take the 
strain 011 the BPring. The spring Is connected to a ring at each 
end, and the links connect with the trace sections by a Borew pllllS­
IIIIf through the ring and drawiog the rings against the trace 
sections by the links. 

IMPROVED SHOE FASTENING. 

Conrad Mayrels, Beardstown, Ill.-At each side ot the opening a 
Ane wire Is longitudinally fastened. Metal olasps then attach the 
two parts together. 

DlPROVED TRUSS PAD. 

Charles L. Warner, Homer, IowL-Tbis Is an Improved pad for 
trUBBeS for the oure of hemla ; and it con8l8ts ot a pad connected 
to the base plate of a ball-and-socket ;JOint, and IUltable detalniug 
devices. 

DlPROVED COMBINED TOP AND WHIRLIGIG. 

Reuben N. Garrett, Ballston Spa, N. Y.-In using the top as a toy, 
a top..shaped head ls placed lOO8ely upon the end of a pin, and the 
cord III wound upon the BBld pin, witbln the fork of the usual top 
handle. Then by pulling sharply upon the cord, the pin and the 
head will receive a rotary motion, and the head will be thrown trom 
the pin, and will spin upon the fioor. In using the top l1li a whirli­
gig, the cord is wound upon the pin, withlo the fork of the handle, 
and by pulling upon the cord the pin and the head will receive a 
rapid rotary motion. 

DlPROVED LIQUID COOLER. 

John Downing, Bingbamton, N. Y.-Tbis conaists of an Ice chest 
in whloh are secured a series of jara. In the CIIII8 of a water cooler 
the inlet pipe of the first jar Is connected with the water supply 
pipe, ud the outlet pipe of each preceding jar Is connected lwith 
the Inlet pipe ot each succeeding jar. Tbe outlet pipe of the ast 
jar ls connected with the discharge pipe. By this arrangement the 
water Is drawn from the last jar of the series, which III Immediately 
replaced by partially cooled water from the next jar, and 80 on, the 
the water from the reservoir enteriog the first jar, so that cold 
water can be drawn almost continuou81y. 

IMPROVED CLOTHES LINE. 

Elias Stillwell, Rockwell, Mo.-The invention relates to means 
whereby a clothes line may be graduslly run out from a given po­
sition convenient to the person engaged in the WlIBhing operation. 
ThIs is done as It receives the garments that are to be dried, 80 that 
tbe washer may not be required to go far from the wllllhroom In 
order to hang the clothes. It al80 relates to a mode of tightening 
the line and protecting It from the weatber. Eodless llnes are car­
ried over two rollers, at a suitable distance, one of which III provid­
ed with a crank, by whose aid the lines may be caused to travel 
back and forth. 

IMPROVED PAPER BOX. 

Charles A. Whedon and Asbury S. Whedon, Cranford, N. J.­
This invention con8l8ts of a bandbox, oonstructed In a simple way 
of two pieces of paper, and a stand tor the hat, which is al80 con­
trived 80 l1li to be made and attached in a manner to economise the 
OO8t of construction, and to facilitate its use in a folding box. 

IMPROVED HAT HOLDER. 

WUlIam H. Hampton, Soray, Va . --The Invention relates to a 
mode of securing a hat In church, 80 that the owner will no lonpr 
be compelled to hold It in hili hands, place It on an uncieanly fioor, 
or take up room on the 888t with It. It conalsts In applying to the 
back of the pew a wire holder that III capable, by a rotary move' 
ment, of being carried under the seat, the hat being thus out of 
the way and not at all l1able to become 80Iled or injured. 

IMPROVED S rGN PLATE. 

Jullus Cresar, New York clty.-Thi8 is an enameled door or other 
plate that is secured to a metallic border frame and attached there­
by to the door, without requlring the direct plI88IIfr6 of the fllllten­
ing bolts through the plate. 

DlPROVED BALE TIE. 

William Carson, St. Lows, Mo.-Thi8 is an improvement In buck­
les formed in two parts. one of which III provided with a tongue to 
fit In a correspondiog notch in the other part. They are adapted 
to be locked together, and also readily disengqed by raising one 
part vertically 011 from the other. 

IMPROVED LOCKET. 

David Untermeyer, N. Y.-Thlll locket is composed of pivoted 
parts. one holding a picture on both sides, and having opposite 
rims that fit over and enclose the pictures. 

IMPROVED PROCESS OF PRESERVING BURIAL CASES, ETC. 

.Albert T. Bleyley, Conception, Mo.-This conB.ists in coating 
wooden burial cases with a composition of glue, alum, saleratus, 
saltpeter, common salt, bichromate of potash, and water, applying 
thereto a second coating of glue and bichromate of potash, and a 
third coating or shellac, alcohol, and bichromate of potash. 

DlPROVED AUTOMATIC HEAT REGULATOR FOR FURNACESt 

Alvin C. Norcroll8, Boston, Mass.-ThI8 conB.ists of one expanding 
and contrac!ilng part, and another non-expandiog part, so placed in 
the furnace as to be subject to the heat of the furnace for working 
the regulator by the expanding and contracting part l1li the heat 
rises and fall8. The part not required to expand III located within 
a tubular expanding part, having provision for a current of air to 
fiow through It trom outside the fumace to keep the other part 
trom heating. The object II to enable a metal rod of ordinary ex­
panding and contracting qualities to be used where a substance of 
non-expandlng properties hllll been heretofore required. 

IMPROVED HORSESHOE. 

Henry Gourdier, New York olty.-Thla horseahoe lll 80 construc­
ted that the calk8 may be readily replaoed with new ones when re­
quired, and the calks will be held securely In place when the shce 
III In use. The Songues, formed upon the bases of steel heel 
calk.s, and having projecting forward ends, are beveled and slotted 
to receive screws, and are caused to enter Blots. in the same plaoe 
with the lower surfaces of the shoe. 

MACHINE FOR CUTTING STAMENS FOR ARTIFICIAL FLO WEBS. 

Ambrose Giraudat, NeuV)'" (Norwood P. O.), N. J.-filis III an im­
proved machine, including a l18ries of long, 8tralght knives, for cut­
ting threads into IIultable lell&'tbs for the stamens ot art1fiolal fiow­
era. It cuts the threads evenly and does itl work rapidly. 

DlPBOVED SHOT CARTRIDGE. 

Thomas Wilkinson, Brooklyn, E. D., N. Y. - Thi8 III formed 
by placing perforated shot upon sets of wires between two wads. 

IMPROVED THILL COUPLING. 

Levi Moor, Baraboo, Will., lI88\gnor to hlmeelt and WIlHs B. Rich, 
Of same place.-Thla II an improved device for connecting tblHs 
and P91es to the axles ot vehicles. � construoted as to enable the 
thilill or pole to be easily and quloki), detached without the use of 
an)' wrenoh or tool. A spring bar, provided with a point and a fiat­
tened boit, is combined with a thill Iron provided with the hole, and 
a perforated and Blotted lug formed upon the yoke of an axle clip. 

DlPROVJ!lD HORSE BOOT. 

Joseph Fennell, Cynthiana, Ky.-This is formed with a padded 
upward extension, and provided with a strap aod rubber tube to 
buckle arouod the heel of the hoof. The padded upper part Is COn ­
nected with the lower part by fiexlble straps made fiarlng upward 
and downward. and prcvided with a padded strap to buckle around 
the fetlock. . 

IMPROVED MAIL BAG . 

E. Walter Roberts, Troy, N. Y.-Thls lnventlon 18 an Improvement 
In the cla88 of mall !lsg locks, whose distingulllhing featurt' la a chain 
or fie.xible 8trap, provIded with a series of bolts or hangers, for en­
gaging with a series of staples or keepers. The Improvement con-
818ts in providing the bag-locking chain, formed of ht link!!, havmg 
hangers, or bolts, Increasing in length seriatim, with an I'xtenslon 
In the form of a leather pull-piece, which projects from the pocket 
in tbe fiap of the bag. Another part of the Invention Is the con­
struction of the sliding lock bolt, to which the aforesaid chain is 
attached, whereby an address card, indicating the destination of the 
bag and the place from which it was sent, is secured In place. 

IMPROVED METALLIC SEAL . 

Alphonse Friedrick, Brooklyn, N. Y.-Thlll patent covers certain 
Improvements upon the metallic seal for which letters patent were 
granted to the same inventor, March 14, 1876. To make the seal more 
secure, one of the disks Is provided with a projecting eye or . a  per­
forated ear, through which perforation the ends of a shackle wire 
are passed before twlstiog them around the stem. Tbls confines 
the branches of the shackle wire at the edge of the button, with a 
continuous ring of metal, and obviates the possible separation of 
the thin parts of metal forming the Bange, and thus prevents the 
opening of the said fiange by pulling apart the branches of the 
shackle wire. 

DlPROVED LIGHTING ATTACHMENT FOR ALARM CLOCKS . 

Frank Fischleln, Jersey City, N. J.-Thls ls a device for lighting, 
@Imultaneously with the relelllle of the alarm, a candle or lamp ; and 
It consists of the connection of the alarm mechanism of a clock 
train, by a fulorumed and spring-acted friction lever, that, on its 
release, ignites a match secured by suitable supporting aud gage 
devices above the candle sr lamp. 

IMPROVED COMBINED CALENDAR AND TIME PIECE. 

Miller H. Paddock, East Clarkson, N. Y.-Thls Invention relates 
to the Improved construction and arrangement of a calendar in a 
time piece, so comblBed therewith as to Indicate the day of the 
week and month and the month of the year. The Improvement 
consists In making the calendar devices Independent of the e1feot 
of the main spring, so that, Instead of being operated thereby, they 
are actuated by the hand of the operator, through the winding 
stem In the act of winding, by means of which arrangement the 
fact of the winding of the watch Is indicated upon the dial face, 
and the question l1li to whether the watch has been wound or not, 
lII ell8lly ascertained by reference thereto. The Improvements · also 
serve to simplify the operating parts of the calendar, and conse­
quently render Its conatruction cheaper and Its operatIOn more re­
liable. 

IMPROVED WHIP FERRULE. 

Dexter Avery, Westfield, Mass.-Thls improved whip button Is 
constructed with the braided, woven , or knitted cover of thread 
tumed or folded over the end of the mold into the hold for the 
stock, so l1li to make a better finish of the ends than Is made when 
the button is covered after bein g put on the stocks, and al80 to 
make finished buttons Independently of the stock. 

. .  - . -
NEW HOUSEHOLD ARTICLE8. 

IMPROVED FIREPLACE FENDER. 

Henry C. Wesson, Fulton Station, Ky.-This fender Is contrived 
to disconnect at the middl e  or thereabouts, and swing open, and 
also to fold up against the jambs In a compact manner out of the 
way. 

IMPROVED CURTAIN FIXTURE. 

Michael Haughey, St. LoUiS, Mo. -This is a curtain fixture that 
Is made without the use of sprIngs. It oon8l8ts of a curtain rolier 
to which a weighted band Is applied, that raises the curtain, while 
a weighted pawl, locking into a ratchet of the rolier shaft, secures 
the curtain at any hlght. 

IMPROVED ROCKING CHAIR. 

Wm. E. Buser, Cbllllcothe, Ohio.-Thls Improvement relates to 
the application of an Improved fastening or meana of connection 
between a rocking chair and the base platform upon which It III 
supported and vibrated. The flllltening consists of a slotted plate 
attached to the platform, a hook or arm attached to the rocker and 
working In the plot of said plate, and a spring arranged to bear up­
on the said hook or arm. The slotted plate attaches the chair to 
the platform, and also holds it In proper position thereon. Tbe 
spriOIl' tends to hold the chair seat level In that It counterbalances 
the weight of the back, which would otherwise cause the chair to 
IIIIsume an Inollned position. It also 888lsts In giving the chair an 
easy rocking motion. 

IMPROVED VEGETABLE STEAMER. 

Ellas Stangeland, Rock Dell , Minn.-This Invention relates to a 
furnace and steaming apparatus for cooking grain, roots, etc. , for 
cattle, also for heatiog water. It is designed for the use ot farm­
ers, livery stable proprietors, and others having the care of stock. 
It Is portable, the several parts may be easlly detached and put to­
gether. and the consumption of fuel Is very economical, while the 
steam is 80 applied l1li to speedily produce the desired effect. 

IMPROVED TACK HAMMER. 

Willis C. Avery, Wallingford, Conn.-This consists of a iack ham­
mer with a wedge-shaped pene end, having a dovetailed groove di­
minishing In width and depth from the body of the hammer toward 
the sharp edge of the pene. This ofl'ers a ready means of sticking 
he tack In, previous to driving it, witllout asing the fingers. 

IMPROVED TILTING CHAIR. 

Alanson S. Cushing, Bullalo, N. Y.-Thlll is mainly a novel ar­
rangement of fianged hinged plates, rubber blocks, and springs, the 
whole forming a convenient and desirable device for pivot or .crew 
chairs. 

r.MPROVED Fr.REPLACE HEATER . 

Samuel MU88er, Beaver Falls, Pa.-This invention relat .. to cer­
tain improvements In that clase of fireplace heaters which have a 
hot air chamber In the rear, which Is employed In connection with 
a fiue and registers for heating the upper rooms of a building. The 
Invention consists In the particular construction and arrangements 
of the parts whereby the construction is simplified and a more 
economical use of fuel obtained. 

• • • • • 
NEW TEXTILE ][ACRIlI'ERY. 

IMPROVED WEFT FORK. 

Caleb H. Warfield, Whitinsville, M888.-Thie ls a novel conatruc­
tion, whereby the fingers are readily soldered to the arms In holllS 
connected with a groove, 80 that a oheap method of securiog them 
III obtained. They can :00 readlly be taken out by the application 
of a hot Iron, and others put in. 
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IMPROVED REVERSmLE LOCK. 

Bdwin A. Kimball, Danville, In.-In tbis device the latch serves 
al80 sa a lock bolt. Tbe Invention oonalsts In combining with a key­
holed oaae and ahouldered bolt a double·aotlng guard, pivoted cen­
trally In a receu of the bolt, having portions thereof ourved and 
provided with projeoting teeth. 80 81 to enable the same key to lock 
the bolt, no matter In whloh dlreotlon It may be turned. 

IMPROVED MOUSING HOOK. 

Nels B. Johnsen, Cbelsea, MaBI., al!8ignor to himself and George 
W. Gannaway, of same place.-The lovent:on ooDllsts In tongued 
notohea formed In the parts at the hock at tbelr aboulders, aDd tbe 
grooved shoulders or projeotlons formed upon said parts at tbelr 
points, to adapt the parts at the hock to Interlook with eaoh other. 
To open the hook a spring key Is withdrawn, and the eyes slipped 
around upon one of the arms o>f a pelll'-shaped thlmble,whloh allows 
the parta of the hook to be drawn apart. 

IMPROVE D VEHICLE SPRING. 

Thomas Alsop, Elkbart City, Ill.-TWa oonslsts ln oomblnlng a 
ratohet and pawl wltb springs arranged on shafts and attaohed at 
their Inner ends to loose sockets. The preasure of the wagon body 
upon the lever arm Is transmitted to the spiral sprlog and through­
out the full length of the same to the fixed sooket, the spring being 
oalled gradually but entirely Into aotion, avoiding tbereby any vio­
lent shookS and produolng the easy and elastlo play of the sprlnp. 

IMPROVED VENTILATING CARRIAGE AND CARRIAGE TOP. 

Ezra Marsb, Newark, N. J.-TlIls invention propoaea to make 
oloae carriages In suoh a way that fresh air, in any desired quantity, 
Blay be admitted, and the foul air allowed to ese8pe. The Inven­
tion oonslsts ln a oarrlage body, having Its front top bar and posts 
made hollow or tubular, and provided with the opening to admit 
fresh air to the oarrlage body. Tile latter Is also provided with an 
ai r  space, made by loterposlng a Iheet of straw board between the 
upholstery and the walls, through whloh they are formed. The 
aeoond In'l"entlon Inoludes a shield made In two parts, In whloh are 
glaas panes oonnected to the Bash board by swiveled eyes, 80 that It 
may be adjusted to any angle, acoordlng to the relative position of 
dash and top. Another new feature Is a frame ar ranged In oon­
neotlon with the d8lhboard to hold a rug which Is adspted to serve 
81 a  foot warmer. 

IMPROVED DRAFT EQUALIZER. 

Alennder Meharry, Pleasant HIli, Ind., assignor to himself and 
William Brown, at aame place.-A bar Is pivoted to the toogue,and 
to Itl ends are attached small ohalns whioh are secured to hook 
ban. From one hook bar a chain passes to a pulley on the axle, 
aloDll' the axle to another pulley on the tongue, thenoe to another 
pulley on the we, and then to the other hook bar. To eaoh hook 
bar a whlllletree Is attaohed. By this oonstruotlon the points of 
dratt attaohment are oloae to and upon a level with the forward 
ends of the plow beams; and by adjusting the position of the pulley 
on the tongue with respeot to the &.I:le, the weight of the tongue 
may be wholly or partly taken from the honea' neoks, sa may be 
desired. 

IMPROVED WAGON BRAKE. 

Jaoob Hamelbaok, Hopewell, Ohlo. -Thla Invention relates to 
oertaln Improvementa In that olaas of wagon brakea In whloh the 
back 18lh bf the neck yoke and the forward movement of the ve­
hicle when the team la stopped Berve to apply the brakes. The In­
vention oonsiats In the partloular construotlon at del ices oonneot­
IDII' the brakes with a sliding oollar, to whioh the neck yoke Is 
oonnected ; In the ule ot a ratohet and pawl, arranged to auto· 
matloaliy hold the brakes applied, and to automatically release the 
same upon the starting ot the team. It also oonslsts In the pecu­
liar oonatruotion ot devices for preventing the application of the 
brakes while baokiDll'. 

IMPROVED BARREL HEAD. 
John W. S_r, Jr., Horae Head, Md.-This invention con \.em­

plates the manufaoture of barrels with heads that may be readily 
removed without taking olr or loosening a hoop, or Impairing tbe 
strength of barrel. Th .. Invention consiats In making an expansi­
ble barrel head In four pleoes, of whloh two are pivoted to and 
over a third, while the fourth piece Is employed to serve 8S an ex­
pandlDll' key that retaiDl the head tightly In Itl proper position. 

IMPROVED DUMPING WAGON. 

Jared Wells, Grand Rapids, Mich.-The bottom of the body Is 
made In three traDlveraely pivoted sectlona, each of which Is oon­
nected by a ohain to a pulley, and said chains p888 to a shaft oper­
ated by a lever. By turning the lever the sections are tilted 8ulll­
clently to cause the load to slide from the rear ends. 

IMPROVED FIFTH WHEEL. 
David G. Wyeth, New Way, Ohlo.-The object of this Invention 

Is to provide an improved swivel coupling for oonneotlng the front 
Iprlng and axle of carriages, wagons, and other vehicles. It con­
sists In the coostructlon of a seotlonal lOCket containing a beanng 
with t wo bevela which form a swivel connection between the spring 
and axle, and In the me&na of connecting and securing the parts 
together, the whole being designed to take the place of the fifth 
wheel and king bolt u ordinarily emplo),ed, 

IMPROVED AUTOMATIC GA TE. 

William A. Baker, Morencl, Mlch.-Thla gate Is 80 OODltruoted 
that it may be opened and closed with:>ut Its being neoessary for the 
driver to get out at tbe vehiole. It oocuplea no space outllde of 
the line of the fenoe, and Ita operating mechanism Is raised from 
the ground 80 as not to be atrected by IDOW and frozen ground, and 
It 010_ dlrecl.ly behind the vehlele. 

IMPROVED DUMPING CAR. 

George A. Gregg, Quarry, lowa. -The car Is mounted on two 
grooved middle wheels running on the ralls, and a single wheel an 
each side running on plank, by which contrivance the car may be 
dumped either aldewlse or endwise. The middle wheels arll the 
support when dUlDping sldewlBe, and the side wheels when dump­
Ing endwise. The sldea and end of the box are 80 pivoted to an 
overhead support that they keep c!osed when the car Is upright, 
and open self-aotlngly when the car dumps. 

IMPR6VED VEH rCLE SEAT LOCK . 

Gecrge E Roblaon, Locke, N. Y. -Thls is an IngEnious lever and 
olamp for fasteolDg a seat to the body of a vehlole, In such a way 
that the seat can be readUy movlld forward or baok upon or de­
tached from the body. 

IMPROVED DUMPING WAGON. 

Montgomery C. and Henry L. Meigs, Romney, Ind . -Thls lnven­
tlon relates to certain improvements upon the dumping wagon for 
whlcb letten patent,No. l6d,I25,were granted to the same Inventors, 
July 27, 1875. It oonslsts in a detachable skid adapted to be attaoh­
ed to the end of the wagon and used as an Inclined way, up which 
the loading scoop Is drawn, by mean a of a doubletree of greater 
leOlrth than the width at the wagon, the horBel belDll' attached to 
the ends thereof, and walkIDII' upon opposite sides of the wagon. 
The Invention also oonslsts In guard mils, plaoed upon the sldea of 
the wagon to prevent the doubletree from deranlring the devices 
tor llttlng the bottom sections at the w8i'On. It also further 000-
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silts in a support, pivoted to the bottom of the tront end of the 
wagon and provided with a notch whloh, when the end of the 
wagon II raised, falls upon the reaoh, from the aotlon of gravity, 
and supports the wagon In an elevated position 80 as to aooommo­
date the front wheelS In short turning. 

IMPROVED SAWING MACHINE. 

William S. Saunders, Atlanta, Mo.-This Invention consiBtl of a 
portable .awlng machine, oontalning a crank and band wheel oon­
trlvance for worklog the saw by a crank and pitman. �he eBBen­
tlal features are a ground hook, for holding and fastening the log, 
a helper for holding small stloks, and a shaft and truck wheel oon­
trlvanoe to faCilItate the mOving of the maohlne from place to 
place. 

IMPROVED CAR MAT. 

John W. Groat, N. Y.-The objeot of this Invention Is to fur­
niah an Improved mat tor the floors of cars, saloons, and other 
places, whloh shall be simple In oonstructlon, strong, firm, and du­
rable, and at the same time capable of being made very ornamen­
tal. This mat Is formed of strips at wood wbloh, by screw bolts 
carried diagonally between corner pieces and a fiaDll'ed center piece, 
are securely fa.tened In place. 

IMPROVED HAND CART. 

Joaeph M. Jones, Paris, Ky. -Thla inventor combines the body 
of a hand cart, a oranked axle, a n d  an elliptic spring, the latter 
resting on the sliding frame, while the cranked axle p opporUi It. 
He II thus enabled to apply the spring to take up the shock of jars 
and jolta without IIftln&" up the body too high above the wheels. 

IMPROVED AUGER. 

William H C. Smith, Pawtuoket, R. I.-Tbls Is an Improved 
hollow anger for boring wooden conductors, being 10 oonstructad 
tbat the wood is cblpped up to allow It to fall down through tbe 
auger wltliiout ologglng. Bits of dllrerent size and hlght are used, 
and there Is a new way of attaching the bit to the auger by side 
projeotlolis, groovea, an d a fa!l1:enlng screw. 

IMPRO VED cmCULAR SA WING MACHINES 

Jamea T. Bagga, Bridgeport, O. -Thla Invention consists of an 
Improved arrangement of contrivances for automatically adju8t1ng 
the tilting table laterally at the sa me time and by the same opera­
tion that It Is tUted, the lateral adjustment being to shift the saw 
lilt so u to oompensate for the misplacement of It relatively to the 
saws, caused by the tilting. The Invention also oon8lsts of a novel 
contrlvanoe of the apparatus for adjuatlng a couple of saws on an 
A-shaped frame, whereby both saws Blay be adjusted slmultane. 
ously, or either Independently of the other. 

IMPROVED DUMPING WAGON. 

Samuel B.  Steward, Urbana, O. -By operatlDll' a lever or pinion, 
a shaft seoured In the frame meshes into a ourved raok attached to 
the forward part of the body. This ral_ lIIIId portion of the body, 
when, by sultable devices, the end board may be released and the 
oontents dl8chaqred. 

IMPROVED SHUTTER AND DOOR FASTENER. 

Thom81 B. Rogers, Jr., Brooklyn, auignor to Max Hallhelmer, of 
same place. - A eouple of bars, ot unequal length, are JOined to­
gether at one end. One Is joined to the window and the other to 
the window sill, so that they swing with the blind. At the joint of 
the ban II a olamp by whloh the Joint can be readily made rigid to 
fasten them and hold the blind In any position ; and besides the 
clamp, there 1& a stud whloh drops Into a loc.li.et In the sill to faaten 
the blind shut. 
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IMPROVED NAIL EXTRACrOR. 

Lorenzo D. Browne, Shawnee, Ohlo.-Thts consists of aD. aux­
Iliary claw mounted on the top at the ordinary claw bar In suoh a 
manner that It can be used when the spike Is too high for the main 
olaw, and can be SWUDll' out of the way readliy wilen not required 
for use. 

IJ(PROVED FRICTION CLUTCH. 
Edwin F. Williams, Bald Mountain, Col. Ter.-Thls invention 

oonslsts of brakes which are drawn agalDlt the faoe of a disk 
wheel by wedges moved by a IIlidlnl\' head on the ahatt, In turn ope. 
rated by the leven. 

IMPROVED LEATHER· SKIVING KACHINE. 

Edwin B. Stimpson, Brooklyn, N. Y.--Thi. Is a maohlne by 
which thin, light, and 80ft leather can be readily skived In pleoes 
of aoy form. It oonsiBtl at a table, whloh can be revolved and 
turned In any direction, and also raised and lowered at will, over 
the central portion of which Is a rotary skiving cutter, a rotary 
presser, and a rotary lulde for the leather. The leather la placed 
on the table, and the latter turned or moved about 80 u to pus the 
margin to be skived under the cutter. The work Is elrectually and 
rapidly performed on leather of any thickness, quaUty, or condi­
tion. 

IlIPROVED MAGNETO·ELECl'RIC MACHINE. 

Thomas W. Livingston, A lnaworth, 10WL-ThIs Invention con­
sists at straight mapetl with alternating polarities, and wire oolls 
wound In one direction, oomblned with a revolving shaft having 
at both ends al many radial artDI u there are magnets. The shaft 
Is provided with a oommutator In conneotion with oonduotlng 
springs, attaohed to a pivoted lateral blook set by a lever into a 
notched plate for produclog currents of uniform or reversed p0-
larities. 

IMPROVED CAR COUPLING. 
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IlIPROVED BOAT- DETACHING HOOK. 

Robert MoMangh and Arohibaid McManah, St. catharine's, Can­
ada.-Thls oonatatl of a pair of hooks, surrounded at the middle by 
a pivoted loop whloh ordinarily holds them cloaed . The loop Is 
held in place by a pin entering one part of the hook and being held 
there by a spring. A cam arrangement Is added, 80 formed that, 
when It Is turned to bring Its lever upward, It may force outward 
the spring, wlthdrawlDll' the pin from the hook and allowing the 
loop to be raised, 

IMPROVED COKE OVEN. 

Sebastian Stutz, Pittsburgh, Pa.-Thls Improvement oon81sts In 
the arrangement of zigzag P88uges below the bottom of the cokin" 
chamber and upon the sides between the Inner and outer walls 
whereby a more uniform heat may be maintained, and al80 In tbe 
employment of a reservoir for the collection and utlllzation of the 
waste gues. 

IMPROVED MACHINE FOR CUTTING BOOT STRAPS 
John B. Plummer, Hornellsville, N. Y.-Thls Inveutlon Is de­

signed for cutting boot straps, but 18 applicable al80 for cutting 
stral'S used In harnell, trunk, and saddle making. It oonslsts In a 
framewol k carrying a revolviDg shaft having a leather holder pro­
vided with a set of automatically operated clamping fingers or 
springs, whloh clasp the leather to a holder, in oombl� atlon with a 
stationary knife whloh, as the leather holder revolvea, cutal air the 
lenath of the Itrap, and a serlea of stationary kolvea which sever 
the cut section of leatber Into a series of straps. 

IMPROVED PACKING FOR CAR AXLE BOXES. 

I. Benedict, RIchmond, Va.-This Invention relates to means for 
paoklng the &.I:le boxes of can and other veloiclea so u to furnish a 
gradual supply of lubricating material to the journala, and oon­
slsts In the application of cork or analogous substaoce, so that 0111 
of a liquid cbaraoter only at ordinary tempersturea may be al rea­
dOy employed 81 those that 8118ume a more solid form, and 80 tbat 
the boxes may be aafely manipulated even by uLskllled perIODS. 

IMPROVED GUARD FOR RAILROAD CROSSING S. 

Lyman L. MOCrta and Robert V. Coon, Troy, N. Y.-This la a de­
vice for preventing horaes' teet from getting caught upon the 
spike heads, or between the rail and planklog, at railroad Ol088lngs. 
It oonslsts in a guard having one edge formed to fit upon the flange 
and Into the neck of the rail, and its other edge tormed to fit aaalnat 
the edge of the planking. It 19 ooncaved upon Its upper Side, and 
provided with a flan,e and logs to under lap the plankln" and the 
flalllJe of the raU be tween the tiel. 

IMPROVED DIE FOR HAKING HAMMERS. 
Henry W. Kip, Bulralo, N. Y.-Thia Invention oonslsts of dies 

contrived In a novel way for shaping, rlvetlog, and otber like ham­
men, and punching the eyes In a drop press at one blow, and also 
partly sePlU"ating them from the rod. 

IMPROVED BELTING. 

John Neumann, Brooklyn, N. Y. -Tbla oonslsts of broad metal 
links with notohes In the end!, forming loop-shaped projection. 
for Interlocking. The projections of one are arlanled In the 
notches of the other, and a oouple of pins are Inserted and 10 
arranged that they roll one on the other when the ohaln bends 
around the pulleys. Sliding friction In the connection of the links 
18 thus avoided. The invention al80 ooDllats of plates attaohed to 
the sldea of the link to adapt the belt for grooved pulleys. Said 
pla\.es are 10 arranged as to fit the aides of a tapered Iroove, and 
have a little flexure in the oonnectlon with the links, so tbat they 
aooommodate themselvea to the aides. These plates are oonnected 
to the links In a simple and inexpeDllve manner, whloh al80 con­
stitutes a part of the invention. 

BUTTON-SEWING ATTACHMEN T FOR SEWING KACHINES. 
John W. Fries, Salem, N. C.-This oonslsts of a olamp tor holcl lng 

the buttons under the needle arranlled on a shifting plate, whloh 
la worked to right and left alternately with the operation of the 
needle by a little vibratiDll' cam on an elbow lever worked by the 
needle bar, and which Is Itself vibrated by the plate which carriea 
the "lamp. 

IMPROVED PUMP. 

John K. J. FOIter, Horbury, near Wakefield, England.-Thll 
oonslsts In oODltructing the dlaplaoer in the form of a hollow c)'l­
Indrlcal sheet metal veuel, with a tube running through the same 
longitudinally, 80 th at several of the dlsplaous may be plaCEd 
upon the same pump apear, If dealred. 

IMPROVED BURNISHING MACHINE FOR BOOTS AND SHOES. 

George E. B\U"ge8t', H udson, Mall., uslgnor to himself and Waldo 
B. Brigham, same plaC8.-Tbls con8latl of a rotary burnlshlll g 
tool, constructed In oonical form to fit the beveled shape ot the 
edges of shoe sbanks, and haviog a h ead whloh fits the u pper edge. 
The head at the same time const1tutes a guide, by which to aid the 
operator In appl1 lng the shoe to the tool. A friction pad II com­
bined with the tool, to alrord the heat neoeuary to the tlllc1ent 
action of the tool. 

• •• • • 
OW AGBICULTUBAL IliVEliTI01l8, 

IMPROVED MILK COOLER AND STRAINER. 

Charles Welnels, Bloomlll gdale, Ill. -Thls Is an Improved milk 
oooler and strainer, by which an y quantity of milk may be oooled 
In quick and elrective manner for transportation, the cooler allow­
Ing also the ready detaching and cleaning of the parts. Tbe Inven. 
tlon coRsists of an outer water receptacle, a milk receiver, with 
bottom strainer and threaded tube screwing Into the bottom tube 
of the outer receptacle, and of an Interior cooling can, with Iplral 
winding rib, forming the channel for the milk to pa88 through to 
he outlet tube. 

IMPROVED BEE HIVE. 

John H. Lands, Rela-elsville, Pa.-This oonslals of a pivoted link 
tbat Is raised from the top side or platform of the oar by a laterally 
swlnalng link frame. Tbe latter la retained In position by a sliding 
guard piece with front plate until pushed baok on the approach of 
the car to be ooupled, 80 81 to drop the bnk over a ooupling hook. 

IMPROVED CAR COUPLING. 

James B. Smith, Hepworth, Ontario, Can.-Thls Invention re­
lates to oertaln Improvements upon tbe car coupling for whioh 
Jetters patent were granted to the same Invent.Qr on October 26, 
18711 ; and It oonslsts In the improved attaohment at the drawbar 
to the car. The rear end of the drawbar Is re_d, and 10 tbe 
reeeas Is arranged a box over whloh the drawbar alides, which box 
swings on a vertical pivot and OODltitUtes the conneotlon with the 
car. Upon each side of tbls slidlog box and arranged In the re­
cessed drawbar are disposed Independent sprln ... , whloh arrange­
ment enables the butrer spring to be made stronger or lighter than 
tbe draw spring, as may be desired. 

Caleb E. Boat, Davidson College, N. C.- This invention relates to 
an Improved construction of bee hive dealgned to give greater se­
ourlty to the bees from the attaoks of moths and millen, and 
wbioh shall be more convenient In handling and better adapted to 
promote the health and prosperity of the bees In all 88l111ons. It 
consists In the ooDltruction and arratlgement oC the entranoe to 
tbe hive for keeping out moths and millen, and In a supplemental 
upper section for the hive, whloh can be taken air or plaoed on ao­
oordlng to the requirements_of the sea80n. 

IMPROVED NUT LOCK. 

George E. Jordan, Angola, Ind . -Tlals inventor propoaes a con­
tinuous strap or plate with slots or reoesaes for several nuta, Bald 
plate being 6ecured by wuhers and ke,s at the ends. 

IMPROVED GOVERNOR FOR STEAM ENGINES. 

Christ Ackermann, Young America, Minn.-This Improvement 
oonslsts In the peouliar oonstructlon of parts whereby the oooneo­
tlon between the vlllve and the balls of the "overnor Is broken 
whenever the belt breaks and the balls drop, 80 that the valve au­

tomatioaU:r clOl8ll 81 soon as the aoOldent 000Ul"II, and the lpeedlq 
ot the maohiner)' Is prevented by outtiq air the Iteam, 

IMPROVED RAKE. 

Glover Hawley, Hawleyville, Conn.-The object here Is to make 
rakes that have become loose upon the handle as firm and SUODll' 
as ne ... onea. A plate at wood or metal, made wider at Its forward 
end, and with two holea to receive the middle teeth, la secured to 
the handle and head. 

IMPROVED WEANING BIT FOR CALVES. 

John H. Bailey and Louia Loupee, Toledo, lowa.-This I. an im. 
provement on the anti-sucking bits for calvcs for which letters 
patent have been granted to John H. Bailey, ullder date of Novem­
ber 9, 1875, 80 that the ani mal hall a better obance to eat and drink 
without ooverlng up the ends. The Invention conslstl of a tubu­
lar motion bit, whioh Is made of two centra1ly hinged IIIIOtIonI, 
open at the ends, which rln .. are attached to stattonary staplel 
projectiDll' toward the rear of the bit sections. 
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'I'M C/Iarr1e lor lnam11m1 under tll1ll 1iead 111 One D0l­
lar a Line. 11 tile Notfeu exead lIbur Lina, One 
Do11JJr and a HaJ! per L(m WUl be ehargt.d. 

Agricultural Implement!! and Industrial Machin­
e " lor Export & Domeotlc Use. R. H . Allen & Co . •  N . Y .  

Th e  Patent Lubricating Compound o f  Cbard & 
Howe, 131 Malden Lan e ,  10 reported by Prof. Tburoton. 
o f  Steveno Io .tltute, Hoboken, to tbe American lno t l­
tnte, II ftrst In order of merit.  Bliver medal awarded. 

25 per oent extra power In @team engines, or an 
q ual .. vlng In fuel, guaranteed by applying the R .  B .  
Condenser. T . Bault,Con . Eng·r, Gen ' l  Agt . , N . Hav . •  Ct. 

For Sale-4Z vols. Sci. Amer., Sept.l850,tJ Jan.'76, 
compl. .'6S. Addrel8 C. L . L  .. P . O . Box 399,Allento wn.Pa . 

To M'f'rs and Machinists-Parties deslrlnll' Self. 
Feeders attacbed to Machlneo formerly Fed by hand . or 
Improvements otberwloe,addreoa Inventor,Box 773,N .). . 

Trip Hammer for Sale Cbeap- 100 lb. Head. Has 
never been used. Alia Watt Steam Hammer. 1� lb . 
Head . Used abont two years . Addres. Edgar L. Kino­
ley. Cambridgeport. Mas • . 

Walrus Leather and Walrus Loather Wheels for 
polishIng. Greene, Tweed & Co . •  18 Park Place. N. Y .  

Patented Invention o f  real merit wanted-No 
notice taken unles. partlrulars Ipeclfted . Addrell A .  
E .  H . ,  Station G, N e w  York City .  

The Pboto-Engrolvlng Co.  have been obliged to 
remove from 42  Courtlandt St.  to a larger bnlldlng a t  61 
Park Place. Their ReUef Platel for Newlpaper. Book. 
and C.talogne 1I1usrratlono are rapidly takl.g the place 
of Wood C utl and are unsurpaooed. See advertisement 
In another column of tb Is paper. 

Wanted- A  Marine E ngineer, with some capital 
for partneroblp to a valnable Invention . A great fortone 
I. olrered to a Ipecolatlve man. Addre .. to J . Ch . • 
P. O. Box 2112 . Brlotol . Conn. 

Bee 80ul t's P.inellng, Moulding, and DovetslllDg 
Machine at Centennial. B. 8-55 . Bend for pamphlet and 
aample of work . B. C. Mach'y Co .• Battle Creek, Mlcb . 

Use Bla ke's Delt Studs for Leather or Rubber 
Belts . Greene, T weed & Co .• 18 Park Place . New York . 

New 4, H. P.(Unk) Englne,S76. Lock 6,Taunton,Ma. 
For Sale---1lS ln.x1f% ft. Lathe, $WO ; 31 1n.xl0 ft' 

do . • 1'150 ; 18 In . x8� ft . do.,  1125 ; 1� I n . x8 ft.  do., $100 ; 9 ft' 

Planer, $400 ; 6 ft. do .• 13lS ; Profl l ' g  Macblne, t3OO ; Lin· 
COin Ml\l er. 1200 . Shearman, 4lI Cortlandt St .• N. Y. 

The BllStet Magnetic E �glne for running Sewing 
MachIn' •• Latbes. Pomps, Organl. or ao:r light MachIn­
ery. 1-82 to � bOrBe power. Agents wanted Addresl, 
with ltamp. IllS Chestnut St • Philadelphia, Pa . 

p ... rtie8 manuf'g Door Knobs to Order, send ad.­
dre •• to W. H. Gonne, Architect, Chatham, Ont . ,  Can . 

Scroll Saw Blades, best quality, made to order, 
and Bbe et Steel cut to pattern. by A. Coats, 108 Heater 
St . •  New York City. Seod for Llot. 

For S,de- At a great Dolrga ln, Grain Elevator, 
Hay Press . aod Warehouoe, all In excellent repair and 
good location . Addre •• C . A.Gieckler.Fannlngton.lowa. 

Machlnl8t's Tools, BeCOnd hand, whlcb mU8t be 
laid In order to close up an old partnershi p .  For pam­
pblet. giving full description of eacb tool. addre •• &tep­
toe. McI'arlan & Co . ,  214 West 2nd Bt . •  Cincinnati. Ohi o .  

Baxter Wrenche3 fit peculiar oorners. Prices 
reduced . Greene . Tweed & Co . • IS Park Plaee. N. Y. 

The French Files of Llmet & Co. have the en­
dorsement of many of tbe leading maehlne makers of 
America. Notice samplel ln Macblnery Hall. CentennIal 
Exposition . Homer Foot & Co., Sale Agents. 22 Platt 
St . •  New York . 

Y doht & Stations.ry Engines, Sizee 2, 4" 6 & 8 H.P. 
Ben for PrIce. N .  W. TwIss . New Haven. Conn . 

Hand FIre .EngInes, LIft and Foroe Pumps for fire 
and all other purposel. Addre .. Ramoey " Co. ,  Beneca 
Falls, N. Y .• U. S. A. 

CorrllP'ated Iron-Iron BullOllng&, Roots, Shut­
ters. Doors. etc .  Moseley Iron BrIdge and Roof Com­
pany. Omce, 5 Dey Bt .. New York. Bend for circulars. 

For 2nd Hand Portable and Stationary Boilers 
and Englnel, address Joniu. Harrl •• Tltusvtl1e, Pa . 

S1,(JOO tor any Cburn equal  to the " Prize." A. B. 
Cobu. If! Water St . •  New York. 

IJentennlal ExhIbitOrs, buy your Belting In Phil­
adelphia. from C. W. Arn y. 148 Nortb 3d Bt. , and aave 
freight and troobl e .  Satlsfaetl.)n goaranteed. 

Wanted-Charge of Weaving Department, Cot­
ton or Sa'.l oet. by a practical. experienced man . Ad. 
dresl A .  B .  C . • P. O .  Drawer No. 5. Greenvl\l e .  N .  H . 

Trade Marks In England.-By a recent amend­
ment of tbe Engll.h la .. a respecting Trade Marks. cltl . 
zens of tbe U olted Statel may obtalu protection In 
Great Brlt .ln as readily a. In thl. country, and at about 
tbe aame cos... All tbe neceooary paperl prepared at 
tbls Omce . For fnrther Information. addrela Monn & 
CO . .  S'1 Park Row. N�w York city. 

Gas and Water Pipe, Wrought Iron. Send for 
prlcel t.o Balley, I'arreh & Co .• Pltt.burgh, Pa. 

ShlnglBII and Heading Ba.nng Xaohlne. Bee ad­
nrtlaement of Trevor & Co .• Lockport. N . Y . 

Solid EmeryVulcanlte Wheels-The SolidOrlg1nal 
Emery Wbeel-otber l<1ndl ImltatloDl and inferior. cau. 

t!on-Our name II atamped In fUll on all ant beat Stand­
&rei BeltIng. Packing. and Ho.e. Buy that only. The 
Deat II the cnespest. New York Beltlnc and Packln. 
Companv. S'1 and sa Pa?k Bow. New York. 

Steel Castings, from one lb. to five thousand Ibs. 
IIlvaluable for strength aud dorabll\ty. C\reuJan free. 
PIttsburgh Steel CastIng Co .• PIttsburgh. Pa. 

For belt Preuee, Dies, and Fruit Can Tooil, BUll 
.. WllIlama. eor. Of l'lymouth and Jay, BrookI:rn, R. Y.  

For SoUd Wrought-Iron BeamI, etc., _ adver. 
Cllement. Addrea. Union Irou MIll., Plttsbureb, Pa. , 
for IItbOtrraPb , "c . 

Hotchk18a & Ball, Meriden, Conn., lI'oundrymen 
IIld worken of Ibeet metal . FIne Gray Iron CutlDp 
to order. Job work lollelted. 

American MetalfDe 00., III Warren at., N.Y. 01tJ'. 
For SoUd EmBlT Wheels and Maohlnery, send tc 

lIle UnIon Stcne Co . •  Roltan, M ... . . for circular. 
Hydraullo � and Jacks, new and seoond 

band. Lathe. lDeI MaeblDery for PoUlhtnc and Bnlllne 
lIeta". B. Lyon, 470 Grand Street, New York. 

Spinning RIngs of a Superior QuaUty-Wb!t\n8-
�l1e SplDDllltr Rlnll Co. ,  WbttIDov1l1e. Mua 

Por belt Bolt Cutter, at creatlr reduoed prt-. Iddre •• II. B. Bro'll'll .. Co . . NewHneD CoD. 
Diamond Tools-J. Dioklneon, M Naaau St., N.Y. 
Temlliel and OUOllDl. Draper, Hopedale, x-.. 

All J'ruIt-oan Tooil,lI'erraoute Wb,Brldgeton,N.J. 

Wind Mill Rights Cbeal)-()ne county In each Btate to give tor Introdnclng the mW. I'or tenno. &c . •  
Mdre •• E .  8, Bmltb, Good Hope. 111. 

J titnfifi t �mtritln. 

A .  K. will find, o n  reference, that th!! per­
petual motion absurdity In most of Its forma Is 

dlsous@ed In vols. 23 and 24. .-R. J. will find form­

ulle for caloulatlng the strength of boilers on pp. 
116, 165, vol. 2B .-F. W. can nickel plate Iron catt­
l o gs by following the dlreotlons on p. 235, vol. 33. 
J. S. can clean marble by the method detailed on 

p. 33a, vol. B2.-J. W. H . ,  J. C. W., C. S. , F. J. M., 

J. D., R M., and others who a!k us to recommend 

book. on Industrial and lIOlentl1lo subjecta, should 

address the booksellers who advertise In our col­
umns. all of whom are trustworthy firms, for oata-

10ll'U8I. 

(1)  R. M. C. 8ays : We have an engine n 

Inches diameter by 20 Inches stroke. The steam 
ports are 4, x � Inches, with a l� Inch steam pipe. 
We use 60 lb8. steam boiler preuure, cut·olr at f 
stroke, and run at 150 revolutions per mhlute, 
using � to 1 cord hard wood per day. We have 
written to a firm In regard to a governor for the 
8ame, and have received a reply that the steam 
pipe should be not less than 2� to 3 Inches, as the 
.ream now has to travel through l� Inches pipe 
at the Jate of n,ooo feet per minute, to keep up 
with the piston. Is thIs so ? A. The steam pIpe 
Is too small If you wish to get full power out of 
the engine. Under the Circumstances, it seems 
to be large enough, and you could probably car­
ry a lower boiler pressure, and open the throt­
tle a little more. 

(2) C. C. E. asks : What time of tb e year is 
be8t for cutting oak timber for fenoe posts ? A. 
There Is som e  dllrerence of opinIon on the sub­
ject, hut we thinK the weight of authority Is In fa­
vor of cutting the timber In spring or autumn. 

(3) C. L. M. asks : 1. What proportion has 
the focus of field lens of an Huyghenlan negatIve 
eyepiece to the eyeglass, lUI used In compound mi­
croscopes ? A. The field lenll has about double 
the focal length of the eye lens, and their distance 
apart Is one half the sum of their focal length •• 
t. What proportion has the aperture to the focus? 
A. Tbe aperture of each Is one half the focal 
length. 

(4) W. O. allks : During the firllt quarter 
revolution of the driving wheel of a looomotive 
(the wheel pressing upon the rail), does the point 
In the clroumference marking the exaot tOP there­
of move a greater dlstanoe forward than the ex­
act bottom of the same ? A. Yes. 

(5) W. G. lIays : I have tried zinc in my 
boilers for preventing Incrustation, and find It 
very good. I wind strips of copper around It. I 
put In a 3 feet by 10 feet boiler about 20 Ibl. In 3 to 
4, Ihs. Inlrots. I put some on the bottom,and some 
on top of the flues, near the heads. 

i6) M. B, M. asks : 1. How much water 
would Montgolfler's hydraullo ram discharge at 
the spindle valve In raising 100gaUons 2Ii feet above 
the supplying fountain ? A. It would depend on 
the head and the efficlenoy of the ram. 2. Would 
It dl80harge any more at the Spindle valve to raise 
the same amount 50 feet high ! A.. Yes, other 
tblngs being equal. 

(7) J. H. H. lIays : Our town is lIituated on 
a Umestone rook bed, with a river running through 
I t; and when the water runs over the dam, the 
windows and doors of the housel within a quarter 
of a mile ot It shake. Is the shaking caused by the 
water failing on the same strata of rock that the 
foundations of the houses stand on, or b;:r concus­
sion ot the air caused by wavee, etc. ? The fall of 
the water Is about 12 feet. A. We Incline to the 
first hypothesiS. 

(8) C. G. B. allks : How much water i. evap­
orated f"'m a pond of given area (lilY 100 by 300 
yards) In the course of a year, and how much dally 
In warm weather ? A. In general praotlce, the 
average evaporation per U hours 18 taken at .flu 
of aninob In dEpth. This only gives an approxl' 
mation for estImates. Of course, for any particu­
lar looallty, It must Ite determined by experi­
ment. 

(9) H. F. 8. asks : Would two half circles 
of round Iron, 1 1noh In diameter, plaoed In ourved 
slots made to receive them, bear a sudden and 
great force, tending to separate two blocks con­
nected by them, wltbout straightenlDg ? A. Thus 
arranged, they would form a very strong connec­
tion. 

(10) I. L. B. asks : 1. What effect ill pro­
duoed on the temperature of aIr by Its being com­
pressed ? A. It Is Increased. 2. Is tbls effect In­
tensified by the extent of compressIon ? If so, 
what Is the law ? A. Bee p. 123, vol. 33. 3. How 
much can air be compressed ? A. It Is only limit· 
ed by the strength and durability of the maohlne­
ry. 4,. What would be the effeot ot heating or 
cooling air, when compressed, after It Is perlllitted 
to expan d ? A. Healing Inoreases, and cooling de­
creases, the volume or the pressure. 6. Ha. any 
automst\c devloe been contrived by which air ORn 
be compressed, so lUI to give It an expansive power 
of two or more atmospheres, and where can a de­
soriptlon of lIuch devloe be found ? A. There are 
numerous machines of this kind. You can oh­
taln descriptions from nearly any dealer In ma­
cblnery. 

(11) D. C. 8. aaks : 1. Is zinc paint as good 
as 011 paint for the outside of a boat where It will 
come In contaot with the water ? A. Our experi­
ence, which Is, however, quite Umlted, Is rather 
against the use of zinc paint under such circu m .  
ltanOBl!. 2 .  What 18 the best oomposltlon to use In 
oleanlng the brass work on a boat ? A. Bath brick 
.nth 011 answers very well 3. What composition 
18 the best to put ou Ironwork of a boat tc give 
It a smooth black surtaoe that will last ? A..Biack 
Varnish made from petroleum Is VBlT IfO()d. 

(12) ' H. M. W. says : 1. I am making a 
small englne,wlth a oyllnder 1� x 3 Inches. What 
8hould be the size and weight of fly wheel ? A. 
Make It 10 lnches ln diameter, to weigh 12 or 15 1bl. 
2. I .nsh to make a horizontal boiler 14, Inches In 
diameter an d 2 feet iong, with a flue 8 Inches In di­
ameter, using the flue for a flreplaoe. Would this 
leavesuffiOlEnt water space ? A. Ye�. 3. Would 
cast Iron heads do ? A. We do not recommend 
their use. 

(18) J. J. says : 1. You state that BOme kinds 
of cast Iron become casehardened to a high degree 
by friction and wear. Is there any particular �Ix '  
ture o f  cast Iron that .nil become tbus casehard­
ened ? A. All cast Iron casehardens by friction. 
The harder the metal Is, the more It ca@ehardens. 
2. Is there any known metbod of casehardenlng 
either wrought Iron or cast Iron by the application 
of any lIubstanoe while In motion ? A. No. 

(14) H. P. M. asks : I am making a pair of 
engines with live steam jackets on cyhnders. Is 
there any better m ode of effecting economy by 
preventing radll,tion ? A. Steam jackets are ad­
vantageouS In some casEII, and In others It Is doubt· 
ful whether their use 18 beneficial. Much depends 
upon the co!ldlt1ons under which the engine Is op­
erated, and more, probably, upon the design and 
manpgement of the jacket. 

(15) L. H. F. says : 1. We often see, in the 
morning and evenlng,when the sky Is partly clear, 
streaksrunnlng to or from the 8un. What causes 
them ? A. They are caused by a portion of the 
sun's rays passing through openlngli ln the clouds, 
while theadjaoent portions a re obstructed by the 
clouds. 2. Why does more sno w  fall after sunset 
than during the day f A. �e heat of the sun re­
tards lts forming. 3. Beme say that a noon mark 
for the summer season will not do for winter, 
that the 8un Is farther west. Is this tru e ?  A. 
There are but four times In a year In which the 
sun .nll be on the noon mark at noon. Tbeseare 
April 16, June 14" August 31, and December 2�. 
The sun Is either fast or slow the rest of the ti me. 
4,. What oauses a c!role around the sun ?  A. These 
are called parhella, and are cau!ed by the !un's 
light being refracted by moisture or frost in the 
higher portions of the atmosphere. 

(16) H. J. W. asks : Is there any acid that 
will burn Iron plating as deep as � an Inoh or 
more ? A. You may try a hot mixture of murlatlo 
and nitric acids with water. We do not, how­
ever, think that any method of thl8 kind will 
prove very 8ucoeasfuJ. 

(17) J. H. H. asks : Does the Virtue of gyp­
sum for fertilizIng land consist In the amoun t of 
sulphurio acid combined with the lime ? If 10, 
how can I determine the relative amount of acid 
In two dtfferent paroels ? A. It Is generally be­
lieved that the favorable action of gypsum upon 
vegetation 18 due to the absorbed ammonia whloh 
Is yIelded up. Putridity gives rise to the forma­
tion of carbonlo acid, whloh combines .ntb the 
lime of the Bypsum, leaving carbonate of lime 
and sulphate of ammonia. This explanation of 
the ('ftlcacy of gypsum-dunging, as It Is termed, Is 
however InsufficIent. The Investlgatlon8 of Mayer 
have shown that ln olayey soils the oxide of Iron, 
etc. , affords larger and better combinations with 
ammonia than gypsum. The quantity of gypeum 
used Is about 5 owts. to the aore, contalnll'g and 
realizing at the most ?.lu owts. of carbonate of am 
monla. Mayer's ",searohes, however, show that 
tn an acre of field land there are 272, and In ohalky 
soli 158,owts. of carbonat.e of ammonia contained. 
Aocordlng to LIebIg'! late nJllearchel (1888) It. ap­
pears that the gypsum glvlll up to the parth a 
portion of Its lime In exobange for magnesia and 
potas!a. But It must be borne in mind that pul­
verlzed gypsum, as well as unburnt l!'ypsum, when 
brought Into contaot with a solution of potassa, 
sets Into a difficultly soluhle mall. We must, 
then, walt for an adequate theory until the seve­
ral reactions have been more olosely studied. 

(18) C. R. C. lilly! : I wish to convert waste 
silk Into Its raw etate. How can it be done ? Be­
Ing twisted, It Is almost lUeleu. Is there any 
chemIcal prOOO88 by whloh the twist may be dis­
engaged and the substanoel oonverted Into flols ' 
A. We know of none. 

(19) C. A. B. & B. ask : How can we make a 
waterproof glue, solid and tough at ordinary tem­
peratures, but which can be softened by heat ' 
A. Melt together In an Iron pot eq ual parts ot 
pitch and gutta percba; apply while het. 

How can we make artificial camphor, described 
by Dr. U re ?  A. Transmit the dried hydrochloric 
aold gas Into the artlflolally cooled _noe of tur­
pentine so long as It Is absorbed. As soon as this 
absorption ceases, the compound must be submit­
ted to the action of a freezing mixture of snow 
and salt, by which It Is separated Into two por­
tions, one of whioh crystallizes while tbe other re­
mains hquld even at O· Fah. The production of 
thE! liquid compound Is favorpd by elevation of 
temperature. It the temperature of the ellBnoe 
be raised to 212" Fah. during the absorption of the 
hydroohlorlo acId, the liquid compound only Is 
formed. Both the solid and the IIquld are found, 
on analysiS, to possess the same compOSition. The 
solid body has been termed hydrochlorate of cam­
phene or of dadyl. It orystalllzes In white prlsmB, 
which have an aromatic smell and taste resembling 
those of ordinary campho�. It Is InsolUble In wa­
ter ; alcohol dl8S01ves one third of Its weIght of It. 
ThIs artifiCial campbor mel ts at 239" Fah., and 
boils at 329", at the !Rme time undereolng partial 
decomposition. 

(20) H. L. asks : How can I make gasoline , 
for burning In a stove which I am oonstructlng ?  
A. Gasoline Is obtained as a product of the dis­
tillation of petroleum. It Is among the light· 
est otis that come over on the first application 
of heat, its volatility and Inflammable nature ren­
dering It a dangerous sublltanoe In Inexperlenoed 
hands. It would be oheaper and .afer for you to 
purchase one of the ltovea ln question, and with It 

explicIt directions for Its manipulation, rather 
than attempt the construction of one from any 
directions that we could elve you. Thl8 answers 
se veral other correspondEnrs. 

(21) A. B . says :  We are nsing inkstands 
made of zinc plate, but the Ink will not keep In 
them, as the lOll'wood faUs to the bottom,and above 
Is  clear water. How can I remedy this ? A. The 
common metals are not suitable for the oonstruo· 
tlon of Inkstands, DO matter what v'l.rlety of Ink 
Is employed. Glass vessels are the best and moat 
economical. 

(22) S. P. says : I deeire to get a light 
(from an 011 lamp or a coal gas flame) that has no 
chemical activity or actlnlem whatever. 1 under­
stand that a yellow ligh t has no such activity, and 
that photographers use a yellow light In thllir dark 
room! without Its exertlog any a pparent effect on 
th e negative. How oan I do this 7 A. The aotln-
18m of lamp or gas flame 18 almost Imperceptible. 
Such light Is of I t@elf of a yellowish CIUlt, and does 
not require the colored glass you mention. 

(28) J. P. O. asks : W hat chemical will de­
stroy tinfoil without soiling paper or eating It up' 
A. Trv mercurv. 

(24) W. J. F. says : Pl ease give me a form· 
ula tor protoxide of Iron. Can It be made by any 
other method than pa@slng dry bydrogen over the 
re:! oxide ? A. Yes. The monoxide Is thrown down 
from Its solutIon IlS a bulky, whltlih hydrat(', by 
the addition of a little sol ution of potal!lla ;  It soon 
becomes brown, however, If allowed to remllin In 
contaot with the air, by the absorption of oxy­
gen. 

(25) C. D. M. ask s : Can dynamite be dilu· 
ted to a degree that It wlll l_n Its explosive p.o­
pertles, so that It can be experimented on by In­
experienced persons without danger of serious 
rBEulte, and at the mme time retain Its cbaraoter­
Istloa so that Its actions may be understood ? A. 
Such experiments could not possibly be made free 
from danger. The dilution you suggest Is not 
practicable. 

. 

1ilnoIB.&.uI, lITO.-BpeclmeDi have beeD re 
ce1ved from the following correIpODd8111iI, and 
examined, wi1ih 1ihe reeultl lia1ied : 

D. F. M.-It contains no sliver.-J. C. H.-The 
Inorganic conltltuenta of the ssm pie are alum· 
Ina (considerable), pota_, 80da, lime, and traces 
of Iron and strontla. It would require a complete 
analY81s to determine the organlo conStituenl!, 
whiJh form a very conSiderable portion of the 
substance.- W. R. F.-No. 1 18 gum of artocarpu. 
(new. We cannot @ay whether this contains any 
Il'jurlous matter or not ; but many of the gums of 
the same species have acid and Intensely poison­
ous properties. We cannot classify No. 2 without 
an analysis. Nos. 3 and 4, are Florida beans. 

CO •• UlUCATJOKa BECBIVBD. 
The Bdltor of toe l!C1::DTIna AIolu<WII &0-

Imowledges, .nth much pleasure, the receipt of 
original papers and contributions upon the follOW" 
Ina subjects : 

On a TelBllcoplc Eye. By J. H. H. 
On the American Flag. By C. E. N. 
On a Boat Protector. By A. M. G. 
On the Confederate Banner. By fl. D. 
On Canine Sal!'aclty . By S. S. M. 
On the Flow of Liquids. By C. 
On the ErIe Canal. By W. J. A. 
On a Pleno-Hydrometer. By H. W. 
On the WEar of RaIlway Ralls. By J. L. 
On a TorJhldo Experiment. By A. B. R. 

On a Remarkable Ej!'g. By J. McM. 
Also InqulrlBII and answers from the following : 

B. B . -E .  L. L.-A . M. S.-G. B. R.-P. B .-J . K.­
T . B.-N. W.-J. W . -O. A . - T .  B.  V . - G .  W .  8.­
C .  S .  C.-H .  S .  B.-D .  B .  

IlINT8 TO OORRBSPONDBNTS. 
Correspondents whose inquiries fall to appeal 

should repeat them. If not then publlahed, the;:r 
may conclude that, for trood reasons, the EdItor 
declines them. fte ad.ue. of the writer mould 
always be given. 

Enquiries relating to paten.., or tc the patenta.­
hility of inventions, aaB\gnmen.., etc., wtll not be 
publl8hed here. All suoh QUestions, when InIt1alI 
DIlly are given, are thrown Into the waste basket., 
aa It would ftll half of our paper to print them aU; 
but we generally take pleasure In lUllWe� brief17 
by midi, If the writer's addreu Is given. 

Hundreds of Inqulrl8l1 anaIotrOus to the followina 
are sent : " Who makes air pumps ? Where can 
8team engine Indicators be bought ? Whose Is 
the best pressure gage ? Who seils detonating 
railway signals ?  Who sells plate friction electrical 
machines 1" A.ll suoh personal inquiries are pnnt­
ed, aa wtll be ob5erved. 1n the colUDLll of " Business 
and PersonaI," 'Whicb II IIpeciaIll' set apart for that 
purpose, subject to the charge mentioned at the 
head of that column. Almost any dl!llred Infof­

matlon oe In tbts waf be exr edltlolUly obtained. 

[O F F  I C l A L . ]  

I N DEX OF I NVE NTIONS 
POB wtnOB 

LeUer • •  a&en& of &be VnUed State. were 
Granled In ahe Week Bn4tnc 

April 11 ,  1876, 
AKD BACH BEA RING THAT DATE. 

rThoae marked (r) are relasued patents . I 

A complete copy of any patent In the anne:red Uat, 
IncludIng both the specIfication and draW:ngs. wl1J be 
furnllhed from thll omce for one donar. In orderln •• 
please atate tbe number and date of tbe patent deSired 
and remit to Munu & C o . ,  S'1 Park Row , New York city . 

Air com"resso� rel ief, W. F. Tallman . . . . . . . . . . . .  174.OH 
Alarm, burglar, R .  J .  Harrloon . . . . . . . . . . . . . . . . . . .  115.l'SS 
Allorl. relonaot. B. Si lliman (r) . . . . . . . . . . . . 7.051. 7,OU 
Aueer, eartb. Ho ward & Well . . . . . . . . . . . . . . . . . . . . . . 175.1111 
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Auger, eartb, B. F. Metz . . . . • • . • . . . . . • . . . . . . . . . . • •  176,029 
Axle box, D.  Dalzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.948 
Axle lubricator, C. H. Tibbett • . . . . . . . . . . . . • • • . . . . .  176 ,� 
Ball par. A .  B. Lewis, Jr . . . . . . . . . . . • • . . . . . . . . . . . . . .  176.017 
Bale tie, S. D. Purdy . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . • .  176,049 
Ball thrower, ! .  A. Palue . . . . . . . . . • . . . . . . . . . . . . . . . . .  175.870 
Battery, galvanic , Warden e! al . • . . . . . . . . . . . . . . . . • .  175 ,884 
Bed bottom, Urlel & Krieger . . • • . . . . . . . • . . . . . . . . • .  175,917 
Belt coupling, C. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 081 
Blasting compound , J .  Coad . . . . . . . . . . . . . . . . . . • • .  175 ,929 
Boller cleaner, J. L. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . .  176.018 
Boller, steam, W. S. Reynolds . . . . . . . . . . . . . . . . . . . . . .  176 , 058 
Boller tube scraper, R. Lapham . . . . . . . . . . . . . . . . . . .  175,836 
Boot and sboe heel, C. Jensen . . . . . . . . . . . . . . . . . . . . .  175.998 
Boot-tacking macblne, Thompson & Bergh (r) . . .  7 ,017 
Boots, ma.king, D. A. Suther]and . . . .  . . .  . . . .  . . . .  176 ,094 
Bottle stopper, M. J .  Hlnden . . . . . . . . . . . . . . . . . . . . .  175,9�1 
Bottle cap for aerated liqui d , J .  Edwards . . . . . . . .  175. 952 
Box fastener, C. H. Riepe . . . . . . . . . . . . . . . . . . . . . . . . .  176,062 
Breastpln fastening, C. O. Hood . . . . . . . . . . . . . . . . . .  175 . 984 
Broiler. W. F. Atherton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175, 900 
Brusb, fountain, E .  G. W. Parks . . . . . . . . . . . . . . . . . . 176.044 
Buckle, W. T .  Heaser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76,053 
Buckle plate, belt, J. R. Smltb . . . . . . . . . . . . . . . . . . . .  176.0!'3 
Building. tlreproof. S. Myers . . . . . . . . . . . . . . . . . . . . . .  li6,OM 
Button fastening, R. H .  Wi l llam s . . . . . . . . . . . . . . . . .  176 , 110 
Calend .. , cabin et,  �' . Z e r neck . . . . . . . . . . .  .. . . .  176 , 118 
Calf weaner, A. M. Mc Leran . . . . . . . . . . . . . . . . . . . . . . 176 , 027  
Canal lock . W .  R e e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,055 
Cane and . eat, combined, E. Matteson . . . . . . . . . . . .  176. 162 
Canister. E. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175.869 
C!ar brake, G .  Maranvtlle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175, 867 
Car brake. electromagnetic. P. V. Conover . . . . . . . 175.985 
Car coupllng, R. D. Cba tterton . . . . . . . . . . . . . . . . . . . .  175 . 927 
Car coupling, M. Goerman . . . . . . . . . . .  . .  . . . . . .  175, 966 
Car couplln!!. P. S. Hal deman . . . . . . . . . . . . . . . . . . . . . .  ' 75 . 978 
Car coupling. W .  G. Smoot . . . . . . . . . . . . . . . . . . . . . . . 1"6,126 
Car coupling , G .  Utley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,099 
Car coupllng. G. W. Wlioon . . . . . . . . . . . . . . . . . . . . . . . .  176 . 1 1 1  
Car elevator. H .  Ard en (r) . . . . . . . . . . .  . . . . . . . . . . . . . .  7 . 042 
Car oilin g  caps. pit. J. W. Culmer . . . . . . . . . . . . . . . . . 175 . 941 
Car pole attachment. horse, S. A. Otis . . . . . . . . . . . .  176,042 
Car poles. attacblng street. Horn et al . . . . . . . . . . . . . 175 , QM 
Car truck. D. Sutberland . . . . . . . . . . . . . . . . . . . . . . .  176,093 
Car wbeel, cbllled. W.  W .  Lobdell (r) . . . . . . . . . . .  7.045 
Car ventilator sbleld, C. F. Bridgman . . . . . . . . . . . . .  175 . 918 
Cars, ventilating, E .  C. Ibbotson . . . . . . . . . . . . . . . . . . .  175.990 
Cars, wat,er closet for railway. A .  Bell . . . . . . . . . . . .  175.909 
Card - grinding macblne , G. Fowler . . . . . . . . . . . . . . .  175,961 
Carpet sw eeper. F .  H. Roper . . . . . . . . . . . . . . . . . . . . . . .  176.068 
Carriage clip', formin g .  F. B. Prindle . . . . . . . . . . . .  176 .018 
Carrl.ge spring. chlld · s .  C. W. F. Dare . . . . . . . . . . .  175 . 856 
Carrl.ge steps. die for forming, D. Wilcox . . . . . . . .  176.109 
Carrtage toP. F.  W .  Whl tne, . . . . . . . . . . . . .  . . . . . . .  176.106 
Carriage canopy standar d .  H. A .  Newcomb . . . . . .  17� .039 
Cartridge sbell •• loadlng . J. & B. Briody . . . . . . . .  175 . 919 
Caster, furniture. J. T. Codman . . . .  .. . . . . . . . . . . .  175 . 858 
Casting apparatus. T. Insull . . . . . . . . . . . . . . . . . . 175.998 
Chasing or matting machine. G . M. GriswOld . . . . . 175 . 860 
Cheese boxe •• formlnll' . O. C. Harrl . . . . . . . . . . . . . . .  175 . 977 
Chest.  me.t. A. D .  Cobh . . . . . . . . . . . . . . . . . . . . . . . . .  175.S80 
Cblmney. J .  Browell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.920 
Cigar cutter. R. A rentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175. 898 
Cisterns. dome support for. A. !<nlder . . . . . . . . . . . . .  176 .084 
Clock and watch calend ar, M. H. Paddock . . . . . . .  176,048 
Clock., device for winding, J. N. Rice . . . . . . . . . . . .  176, 060 
Coach pad. J. F. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17� . 911 
Coal screen and chut.e. t>atterlleld .t al • . . . . . • • . . . • 176.070 
Coltee. coating. A. J. Grauel .  . . . . . . . . . . . . . . . . . . . . . .  175.970 
Coltee mll l ,  J .  R. Delbm . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 . 946 
comn handle. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . 175,'01 
·Compost. J. B. Wilson . . .  . .  . . . . . . . . . . . . . . . . . . .  175. ·�6 
Concret.e structures, bnndtng, A .  H .  Embler . . . . .  10:'5.956 
Cooki n g  apparatns .  T .  D .  D.vls . . . . . . . . . . . . . . . . . . .  175,945 
Cooking aPl'aratu •• steam . Wilkins & Murphy . . . . 176 . 109 
Copy hol der. A. B. Stapler . . . . . . . . . . . . . . . . . . . . . . . . . .  176.088 
Cores, makfnll. W • •  J. Reagan . . . . . . . . . . . . . . . . . . . . .  176.052 
Corn .heIIer. H .  L. Wbltman . . . . . . . . . . . . . . . . . . . . . . .  175 •• 88 
Coupon bo�d . . J. T. Robert.on . . . . . . . . . . . . . . . . . . . . .  175.875 
Curry comb, W. E. Lawrence (r) . . . .  . . . . . . . . . . . . .  7 , 055 
C n rtaln roller "racket. J. C. Lake . . . . . . . . . . . . . . . . . 176.015 
Dam. adjnstahle. W, Reed . . . . . . . . . . . . . . . . . . . . . . . .  176.004 
Door check, W. H. Harper . . . . . . . . . . . . . . . . . . . . . . . . . .  17�,975 
noor c"Mk. F. M. Iden . . . .  . . ,  . . . . .  175 . 991 
Door fBstenln�. C. H. Arnold . . . . . . . . . . . . . . . . . . . .  175. 899 
Drawer pull • •  J. Klnt.z (rl . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  7 . 054 
nredll'inl< m.chln. , n. Moor . . . . . . . . . . . . . . . . . . . . . . .  175. 868 
Drill for met.fl.l, hllnd, D . Goodnow, Jr . • • . • . . . • . .  175, 969 
Dril l . Tock. L .  W. Coe . . . . . . . . . . . . . . . . . . . . . . . . . .  175. 981 
Dve. W. H. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 . 029 
Rarth-borlng apnaratus. R. & J. Kelly . . . . . . . . . . . .  176.00R 
El evator. car . H .  Arden , (r)  . . . . . . . . . .  7 . 042 
Rlevator. wlndla"s water. E. M. Robords . . . . . . . . . .  176.065 
F.n,nne govp.mlll". steam . C . Nee,. . • • • . . . . . . . • • . . . •  17�.R!\9 
Enll'ine lubrlcat,or. steam. McGrath and Hill . . • . . .  176 .026 
Enlline. rot.rv. BayI1.s & Well . . . . .  .. . . . . . . . . . .  175 . 8 1 6  
Enll'ine conden ser and heater. F. D .  Cummer . . . . .  175.942 
Rnldne valve.  compoun d .  Filllke & Tower . . . . . . . . .  175 . 8.'K> 
"vegl.s. bol der. 1. N. Claw.on . . . . . . . . . . . . . . . . . . . . 175 .8lt 
Eyelet, S .  W .  Younl<. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76.115 
"velet-maklng m.cblne. J .  Bnck'"nd . . . . . . . . . . . . . .  1 75.923 
Eyelet, stock8 .  prepaTlng S. W .  young . . . . . . . . . . .  1�6 . 1 1 4  
Fare hox. R M .  Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  175.876 
Fare register, W. L. Horne . . . . . . . . . . . . . . . . . . . . . . . .  ' 7!1i . Rfil 
Faucet. heer. R. Ilrederlow . . . . . . . . . . . . . . . . . . . . . . .  175 . 915 
Fence . A. Inlls]1 8 . . . . . . . . . . . . . .  . . . . . .  1 75, 992 
Fence hR.rb former. Jayn p. ... Hil1 . . . . . . . . . . . . . . . . . . 1 76 . 1 21 
Fen("e 1 1llhrener . wire , W. F. Daniels . . . . . . . . . . . .  17!'i . 9-14 
Fence. wi re . S . •  Jenks . . . . . . . . . . . . . . . . . . . . . .  17.i . 99fl 
Fence wlrp-. harbed .  Javne & Hm . . . . . . . . . . . . . . . . .  176.120 
F1 le Rn d  blndeT. temporary. N. S . . Otl .. . . . . . . . . . . .  176. 121 
Fire hoxe •• supplvl nl< "Ir  to.  Rlcbards & Meehl . . .  175 .061 
.. ire klndler . G .  W .  El dri dge . . . . . . . . . . . . . . . . . . . . . .  175. �58 
FIsblng Hne haw.e swivel,  G. W. Dixon . . . . . . . . . .  17� . 949 
Flag' .ta1T bolde-. J. Ratley . . . . . . . . . . . . . . . . . . . . . . 1 75 , 903  
FI.mbeau. G .  W .  Aldrlr,h . . . . . . . . . . . . . . . . . . . . . . . . . .  17� .898 
Flour holt. W . •  J .  Merritt. . . . . . . .  . . . . . . . . . . . . . .  175 . R8R 
Flour bolt • •  prln g  h�l t .  L ,  V .  R&thbun . . . . . . . . . . . . 1 76.051 
Fog' signal,  E. E. Msmn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17"l.RAfi 
Food. nrenarRtfon of, W. D .  Stone. . . .  . . . .  - . . 1 7A . 09'2 
Fruit dryer. W . Aram . . . . . . . . . .  . . . . . . . . . . . . . . .  1 75 R17 
Fruit. etc . . packing. G. W. Deltzler . . . . . . . . . . . . . . . .  175 917 
Fnrnace,  str hp.llttng. J. A .  'Ruckwa]ter . . . . . . . . . . .  1 7!l . �t!l 
}i'urnace , ore. G. W. Cben ey . . . . . . . . . . . . . . . . . . . .  · . . . .  17!l . wtS 
Furnace, hot afro R. M. Bowman . .  . .  . . . . . . .  1 7!l.�4� 

Furna.ce, hot afr. L. R. ComRtock . . . . . . . . . . . . . .  1 75 854 
Fnrnace, locomof,lve . . T. v .  Wootten . . . . . . . . . . . . . . .  175 . 'l17 
Furnace locomotive. T. DavleR (r) . . . . . . . . . . . .  . . 7. n50 
Has machine. air. W . !< .  G. H. & .T ,  A .  Deeds . . . .  175 . R27 
Gas mqln s. bydrau llc , F .  Grinnell . . . . . . . . . . . . . . . . . .  175. 8�2 
Gas.maklng, G. Olney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 75 . 0 1 '  
GRS meter, C .  C .  Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . .  175 . ·65 
Gas regulator. J. Crawford . . . . . . . . . . . . . . . . . . . . . . . .  1 75 . 940 
Gate. E . Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76,021 
G ear wheel s .  cu tting. C .  F.. J. Grube . . . . . . . . . . . . . .  175.972 
Gears, cutttnl1; tee th of. W. Gleason . . . . . . . . . . . . . 175,8�9 
Glass . anneal1ng, G .  E. Rogers . . . . . . . . . . . . . . . . . . . 176,06A 
Gla ••• tougbenlng. G. E. Rogers . . . . . . . . . . . . . . . . . . .  176, 0t'7 
Gl assware, ftartng too] for, D .  Cball1nor . . . . . . . . .  175,o5l  
,..aln binder, J.  Garrard . . . . _ . . . . . . . . . . . . . . " . . . . . .  175,965 

Grain cleaner, Higginbottom & �utcbln.on • • . • • • •  173,979 
Grain register, H. Stepban . . . . . . . . . . . . . . . . . . . . . . . . . .  176 ,089 
Grain sampler, H. V. Nelson . . . . . . . . . . . . . . . . . . . . . .  176,088 
Gun barrel., making, C. A .  King . . . . . . . . . . . . . . . . . 175,862 
Gun barrels, soldering, R. I. Brainard . . . . . . . . . . . . .  175.F50 
Hand support.�G . R. Knapp . . . . . . . . . . . . . . . . . . . . . . . .  176,010 
Harnes., E. L. Pratt . . . . . . . . . . .  . . . . . . . . . . . . . . .  176,047 
Harrow. J. F. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.85l 
Harrow, R. Sbepberd. . . . . . . . . . . .  .. . . . . . . . . . . . . . .  175.881 
Harvester, J .  Werner, Jr. ( r )  . . . . . . . . . . . . . . . . . . . . . .  7 , 053 
Harvester, corn, W .  H .  Taylor . . . . . . . . . . . . . . . . . . . .  176,095 
Hat bodies. stretcblng, R.  Elckemeyer . . . . . . . . . . . . 175,953 
Hat ventilator, F. P. Flanagan . . . . . . . . . . . . . . . . . . . . .  175 , 959 
Hay loader , C. H. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . .  176.009 
Heater, water, J .  Dick. . . .  . . . . . . . . . . . . . . . . .  . .  175,948 
Heel8. tiling and bumng. H. C. & J .  N. Tower . . . . 175,88'� 
Hinge, step ladder, E .  J . Scbnelder . . . . . . . . . . . . . . .  176,074 
Hook, cbecl<, D. L. McDermid . . . . . . . . . . . . . . . . . . . . . 176,025 
Hook, snap, C. W. Blakeslee . . . .  . .  . . . . . . . . . . . . .  175.912 
Hoops, sbavlng halfrounll. G .  B .  Selden . . . . . . . . . .  175,880 
Horse collar, A. Seitz . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  176,077 
Horse collar, J. C. Spooner . . . . . . . . . . . . . . . . . . . . . . . .  176 .086 
Horse collar, J. C. Spooner. . . . . . . . . . . . . . . . . . . .  176.080 
Hor.e collar pad. J. Engelke . . . . . . . . . . . . . . . . . . . . . 175 , 957 
Horse power, J .  Latlteau . . . . . . . . . . . . . . . . . . . . . . . . . . 176 , 014 
Horse.hoe macblne, W. W. Lewis . . . . . . . . . . . . . . . . .  175 , 864 
Horsesboe nail •• tlnlsblng, J. B. W ill . . . . . . . . . . . . .  175 , 891 
Horse bridge, G .  W . Kreamer . . . . . . . . . . . . . . . . . . . . .  176 , 012 
Illuminating bouse •• J. Webrle . . . . . . . . . . . . . . .  176.125 
Insects. destroying, G .  T .  J ohnoon . . .  , . . . • • . . . . . .  176,002 
Knitting macblne . Circular, J. Pepper . . . . . . . . . . .  175,840 
Knob or curtai n pin, J. Weathers . . . . . . . . . . . . . . .  176.104 
Ladder. tlreman 's. A. W. Brown . . . . . . . . . . . . . . . . . . .  175.922 
Ladder. tlreman ' .  elevating, B .  H uber . . . . . . . . . . . .  175,988 
Lamp, A .  Soubeur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176, 0!'5 
Lamp collar, B. B. Scbnelder . . . . . . . . . . . . . . . . . .  176.078 
Lamp extinguishe r. W. T. Wood . . . . . . . . . . . .  176,112 
Lamp stove. J .  W .  Cole . . . . . . . . . . . . . . . . . . . . . . . .  175,982 
Lamp wlck tube. J .  Reaklrt . . . . . . . . . . . . . . . . . . . . . . . .  175. 874 
Lathes. slide rest for. C. Walter . . . . . . . . . . . . . . . . . .  176.102 
Leatb er, covering witb, J .  H. Oagoo'd (r) . . . . . . . . .  7,Oj6 
Lire preserver. J .  W .  Flke . . . . . . . . . . . . . . . . . . . . . . . . .  175 .828 
Lightning rod, R. S. Cole . . .  . .  . . . . . . . . . . . . . . . . .  175,988 
Lock for post omce boxes. W. H .  Bramble . . . . .  175 .818 
Locomotive air brake, G .  Westlngbouse, Jr . . . . . .  175,886 
Locomotive smoke stack, J. M .  Wl!lson . . . . . . . . .  175.890 
Loco motive spark arrester, J. N. Sawklns . . . . . . .  176,071 
Loom. fancy. H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,118 
Lubricating compound, S. B .  Horton . . . . . . . . . . . .  175,988 
Lubricating compound, I. C .  Knowle .. . . . . . . . . . .  176,011 
Mash, prepari n g  distillery. A .  P .  Zarln . . . . . . . . . . . .  176 .117 
Mat, E. Dreher. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17� .857 
Meat bolder , J. Parent . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 ,872 
Medical plaster. electro , R. P. Hall . . . . . . . . . . . . . .  175.974 
Metal·worklng machine, H. W. Moore . . . . . . . . . . . .  176. 080  
Meter, gas, C .  C .  LIoyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,865 
Meter. water. A. Sequeira . . . . . . . . . . . . . . . . . . . . . . . . . .  176.078 
Mill feeding apparatu •• R, B. Van Onner . . . . . . . .  176 ,100 
Mill,  fn1l1ng. Mase & Terwilliger . . . . . . . . . . . . . . . . .  176 , 028 
Mop wringer, E. E. Brewster . . . . . . . . . . . . . . . . . . . . .  175. 916 
Necktie fastener, M. D, Levy . . . . . . . . . . . . . . . . . . . . . .  176.016 
Ordnance, projectile for 'beavy, N. WI.rd . . . . . . . .  176, 107 
Ore separator , P .  P.  Parkhurst . . . . . . . . . . . . . . . . . . . 175,045 
Orga n .  montb, C. St. John . . . . . . . . . . . . . . . . . . . . . . . . .  176 .124 
Pall cover, dl81nfectlng, S. M .  Thomp80n . . . . . . . . .  175.848 
Panel, cement and glass. A .  H. Embler . . . . . . . . . . . .  175 .955 
Paper, gage for, L. H01l1ngawortb . . . . . . . . . . . . . . . . .  175,963 
Paper, feeding sbeet8 of, H. Dedrenx . . . . . . . . . .  175 ••  �6 
Partition, movable, S. N. Stewart . . . . . . . . . . . . . . .  176 . 090  
Pa8senger register. C .  A .  Wa.bbnrn . . . . . . . . . . . . .  175,845 
Pipe stems, boring, McC. Young . . . . . . . . . . . . . . . . . . .  176.116 
Pistol., spring air, Johnson & Bye . . . . . . .  176 . 008 ,  176 , 004.  
Planing machine, H .  D .  Stover. . . . . . . . . . . . . . . .  . 176.091 
Planter, corn, W. M. CarrlkAr . . . . . . . . . . . . . . . . . . " 176 . 925 
Planting macblne, corn, Trader & Collier . . . . . . . .  176.098 
Pla.ter. coatlng fabrlc8 wltb, H. Loewenberg . • . .  176.019 
Plow, Hover & Henderson. . . . . . . . . . . . .  . . . . . . .  .. 1715,9M5 
Plow, P. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 00 .1  
Plow. G.  & T .  Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.889 
Plow and harrow, J. L. Scarbrough . . . . . . . . . . . . . . .  176,072 
Plow attachment. A. C. Gabel . . . . . . . . . . . . . . . . . . . . .  175 ,968 
Plow, gang, Beckelbymer & Canaday . . . . .  . . . . .  175 , 'lO7 
Plow. gang. R, D. & E. W. Rusb . . . . . . . . . . . . . . . . . . .  175.879 
Plow. wbeel, E. C. Brown . . . . . . . . . . . . . . . . . . . . . . .  175.921 
Pneumatic .I�nal, A. Cbambers . . . . . . . . . . . . . . . . . .  175 , 820 
Pocket book,  D. Conlan . . . . . . . . . . . . . . . . . . . . . . . . .  17t. ,2"2 
Post omce boxes, lock for, W. H. Bramble . . . . . . . .  175 . 818 
Post omce lock box, W.  H. Bramble . . . .  .. . . . .  175.817 
Press, G . R.  Neblnger . . . . . . . . .  . . . . . . . . . . . . . . . . .  176 , 037 
Pres., baling, Ewen & E vans . . . . . . . . . . . . . . . . . . . . . 175.9l8 
Press. tobacco, J .  L .  J ones . . . . . . . . . . . . . . . . . . . . . . .  176 ,007 
Printing press. C . Rlcbards . . . . . . . . . . . . . . . . . . . . . . . . .  1.6 C59 
Pump, A. 8. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,902 
Pump, T.  K .  Sbepherd . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  7 6 . 019 
Pump, c�ntr1fugal, W. D. Andrews . . . . . . . . . . . . . . . .  175, �9:; 
Pump , measuri ng, C. Hildebrand. . . . . .  .. . . . . . . 175 ,960 
Pump .pout, W. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,936 
Pump. v.lve gear, Hntcbl.on & Govier . . . . . . . . . . . .  175 . 989 
Radiator, steam , J . R. Reed . . . . . . . . . . . . . . . . . . . . . . . .  176,056 
Raft, folding life, J. L .  Mason . . . . . . . . . . . . . . . . . . . .  176.024 
Railway. elevated, J .  Jobn.on . . . . . . . . . . . . . . . . . . . . .  176,000 
Railway rail cbalr, J. L. & C. W. Rabm.teck . . . . .  17b , 05O  
Range or stove oven , M .  H .  Roberts . . . . . . . . . . . . . . .  1 76,068 
Reaper and mower. Hltt & Smith . . . . . . . . . . . . . .  175,965 
Refrigerating chamber. J. J .  Crav . n  . . . . . . . . .  175 , 9�9 
Refrigerating aldeboard, J. L. Bond . . . . . . . . . . . . . . . .  175.848 
Refrigerator, T. & C. C. Corne . . . . . . . . . . . . . . . . . . .  175,828 
Refrtgerator, glas.-lIned, J. H. Col lingwood . . . . .  175.984 
Rein bolder, C. Slebke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,080 
Rulllng machinery , metal. J. Beavis . . . . . . . . . . . . . . .  115,904 
Sash fastener, W. G. Cook . . . . . . . . . . . . . . . . . . . . . . . .  175.937 
Sasb fastener, W . H. Meyers  . . . . . . . . . . . . . . . . . . . . . .  176,035 
Sash bolder and fa.tener, W. A. Hawtborn . . . . . .  175 .978 
Saw attacbment, jig. S. B. Fuller . . . . . .  . .  . . . . . .  175,881 
Saw mill dog, A .  Cunnlngbam . . . . . . . . . . . . . . . . . . . . .  175.855 
Saw sharpener. 0, Martin . . . . . . . . . . . . . . . . . . . . . . . . . . 175, 837 
Screw.cnttlng machlne. C. W. Robert . . . . . . . . . . . . .  176. 064 
Seal, metallic . G. W. Ladd . . . . . . . . . . . . . . . . . . . . . . . .  176,018 
Sewer trap . W .  Bedell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 908 
Sewing machine, straw, W .  Walker . . . . . . . . . . . . . . 176,10l 
Sewing machine motor, W .  H lIlyers . . . . . . . . . . . . .  176.086 
Shell, breaking loaded, A .  J .  Simplon . . . . . . . . . . . . .  176,081 
Sboe.laclng, S .  T .  Marsb . . . . . . . . . . . . . . . . . . . . . . . . . .  176.012 
Skirt protector, A. Lyon . . . . . . . . . .  . .  . . . . . . . . . .  176,020 
Slate-dressing machin e, L .  Warner . . . . . . . . . . . . . . .  176.108 
SleIgh. G. A. Crosman. . . . . . . . . . . . . . . . .  . . . . . . . .  175,824 
� moklng tube, C. R08S, Jr . . . . . . . . . . . . . . . . . . . . . . . .  175,877 
Soap, making. G. M. Harrison . . . . . . . . . . . . . . . . . . . .  175.976 
Soap. harness. P. J. We1)er . . . . . . . . . . . . . . . . . . . . . . . .  176. 105 
Stair ralls. loylng ont o A .  D. Palmer . . . . . . . . . . . . . . .  1'5,871 
Stalk puller, Butl er & O'Connell . . .  . . . . .  • . . . . .. 175,924 
Stamp-canceling machine, W. H. Bowyer . . . . . . . .  175 .914 
Stamp, etc . ,  dating, J .  J. Scholtleld . . . . . . . . . . . . . . .  176,075 
Standards, support for, J. Warner . . . .  , . . . . . . . . . . .  175,844 
Stove, lamp. J. W. Cole. . . . . . . . . . . . . . . . .  . .  . . . . . .  175, 932 
Stove pipe elbow. die. E .  Norton (r) . . . . . . . . . . . . . . .  7,04' 
Stove pipe thlmble, C .  Inward . . . . . . . . . . . . . . . . . . . . .  175,991 
Straps. cuttlng • •  J. E. Plummer . . . . . . . . . . . . . . . . . . .  176,046 
Stump extractor. W. Hollenbeck . . .  . . . . . . . . . .  176.127 
Table and device lor holding work, H. A .  Rowe . 175,878 
Tag, lndu, A . ,J .  Jonea .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,� 

Telegraph, telepbonlc, E. Gray . . . . . . . . . . . . . . . . . . . . 173.071 
Telegrapbcoupllng, train, A. Ryder . . . . . . . . . . . . . . . .  176,069 
Tenoning macblne. J. G. Reith . . . . . . . . . . . . . . . . . . . .  176.057 
Thermometer, L. M. Casella . . . . . . . . . . . . . . . . . . .  173,926 
Tbrasblng macblne. C .  L. Poorman . . . . . . . . . . . . . . .  175.878 
Tbread - wlndlng feed, A. Glraudat . . . . . . . . . . . . . . . .  175,967 

. Tin and otber coated plate., E. Mc:irewood . . . . . . .  1'76 , 082 
Tire shrlnker. Jones & Stewart . . . . . . . . . . . . . . . . . . . . 176.006 
Tire unsetter, C . D .  Jacoby . . . . . . . . . . . . . . . . . . . . . .  175 ,995 
Tobacco dryer, W. H . Bowden . . . . . . . . . . . . . . .  . 175 918 
Tobacco pre88 , J.  L. Jone .. . . . . . . . . . . . . . . . . . . . . . . . .  176 .007 
Toothpick macblne. L. Anderson . . . . . . . . . . . . . . . .  175 . 896 
Toy pistol ,  G .  W .  Eddy . . . . . . . . . . . . . . . . . . . . . . . .  175 , 951 
Trunk fastener, Scbmadel et al . . . . . . . . . . . . . . . . . .  175,841 
Type, movable locklug, W. H. Bell . . . . . . . . . . . . . . .  175, 910 
Type·settlng machine.  etc . , A. Corey . . . . . . . . . . . . .  175 , 938 
Type writer. etc . •  J .  C. Zachos . . . . . . . . . . . . . . . . . . . .  175 , 892 
Umbrella drip cuP. Vlllcent & McKlnny . . . . . . . . . .  175 . 883 
Valve. balanced. W. D. Andrews . . . . . . . . . . . . . . . .  175. 894 
Valve lever, throttle, C. W. & G. W. Garland . . . . 175,964 
Valve, .afety, C. L. Frink (r) . . . . . . . . . . . . . . . . . . . . . .  7.048 
Vehicle axle. J. F. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  175.999 
Veblcle spring, C. C. Smltb . . . . . . . . . . . . . . . . . . . . . . . . 176 ,082 
Veblcle top. S. D. Welling . . . . . . . . . . . . . . . . . . . . . . . .  175 .895 
Ves.el, centerboard, C. Hemle (r) . . .  . . . .  . . . . . . .  7 , 014 
Vise, W. E. Kramar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175. 86� 
Wagon brake lever, E. H .  Wheeler . . . . . . . . . . . . . . . .  175 .887 

Wagon, dumping, M C. & H. L . Meigs . . . . . . . . . .  176.028 
Wagon end gate, A. S.  Goodell . . . . . . . . . . . . . . . . . . . .  175 , 968 
Wagon bonnd, J .  O'Connor . . . . . . . . . . . . . . . . . . . . . .  176, 010 
Warp ten810n regulator. A. M. Fyfe . . . . . . . . . . . . . . 175,962 
Warp tension regnlator. J. F. Morley . . . . . . . . . . . .  176.088 
WaShers, die for making. J .  Greenwold . . . . . . . . . .  176,119 
Washing machine, L. Becker . . . . . . . . . . . . . . . . . . . . . .  176 . 906 
Wasblng macblne, W. A. Duncan . . . . . . . . . . . . . . . .  175.950 
Wateh, ruby pin Inserter. C. H. E. Bechert . . . . . •  175,905 
Water closet, car. A. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,909 
Water closet, pan. J. H. Key.er . . . . . . . . . . . . . . . . . . . . 175.885 
Water whee], M. M. Staples . . . . . . . . . . . . . . . . . . . . . . . .  176 , 087 
Weather strip, R. Jennings . . . . . . . . . . . . . . . . . . . . . . .  175.997 
Wblmetree book. A. J .  Griggs (r) . . . . . . . . . . . .  . . . .  7 ,048 
Wblp or cane mounting, Ellis & Ely . . . . . . . . . . . . . .  175 .951 
WIndlass, T .  F. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175, 842 
Windmill. W. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 960 
Window gnard. J. H. Damm . . . . . . . . . . . . . . . . . . . . . .  175, 825 
Yoke, neck, P. H. Schub . . . . . . . . . . . . . . . . . . . . . . . . . .  175.076 

[A copy of .ny one of tbe .bove patenta may be bad 
by remitting one dollar to MUNN & Co. ,  87 Park RoW, 
New York city. ] 

ICHEDULE OJ' PATENT nEB. 
On eacb C.veat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
O n  each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8� 
On tiling eacb application for a Patent (11 year.) . . . .  81 IJ  
On Issuing eacb original Patent . . . . . . . . . . . . . . . . . . . . . . . .  8!10 
On appeal to Examlners-In-Cblef . . . . . . . . . . . . . . . . . . . . .. l0 
On appeal to CommiSSioner of Patedt .. . . . . . . . . . . . . . .  820 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On tiling a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0 
On an application for Design (8� years) . . . . . . . . . . . . .  810 
On application lor De81gn (7 years) . . . . . . . . . . . . . . . . .. 1IJ 
On application for De.1gn (14 years) . . . . . . . . . . .  • .830 
-----�---- - ----- -----

�dltt.rtistmtuts. 
Back Paa-e - - - - - - $ 1 .00 a llne. la.lde Pace - - - - - '71> cen'. a lIae. 

Engramn(lllmay hMd adoorti8ement8 at tMsame rate 
per ltm, by mMSUrement, /U tM ldter pre88. Adoor­
tt8ement8 must be reuived at publieatilm ojJ/u /U 
early (J8 Friday morning to a1'Pt.ar in 1Kxt.wue. 

P��;A �te��;il.=�!.S!!d5�:; W Champion Comblnatioll ancl Youth',Com. 

�GChlnel. Send .""'1D:P for �rice. Stran�'. Cyllnder Saw & Mach. Co. Taunt.on )tau. 
All about FARM Maryl.nd and 

Delawar e .  

Catalogue and map . free . 
J. F. MANC HA, 

Easton , Md. , Smyrna, Del. 

AIR-OO�PRESSORS 
F O R  A L L  P U R P O S E S . 

A S PECIA LTY oC H E & V Y PRESSURES 
T H E  NORWALK IRON WORKS CO . ,  

___________ --=S...:o...:u_TH NOBWA.LX ,  CONI C 

SCROLL SAWS, 
THE CHEAPEST A N D  BEST IN USE. 

B I C K FO R D 'S PAT E N �  

ANTI FRICTION 
se'R O L L SAW. 

L EW I S,  F A G I N , AG E N T, C I N·T I , O .  
'Send for clrcula ...  

'LA."A.YIITTII . Ind . ; June 16, 1873. 
Mr Lewl8 Farln-Dear Sir : 1 am using one of your 

Scroll Saw •• and we like It very mucll ; we think we can 

�'::rk�n
y
p?!��

e
i�n�l�e 

pt,,�e'h�:� U����
u

�::, 
a:gs�W 

narrow. the widest not over � Incb, and all of tbem 
thlcl< . Send by Expree. C . O. D. lmmedlately and oblige 
you .. , JOHN ALLE� . 

A PlaB6r for $50 
This I s  t. b e  cheape8t pI .... 

n .. r In tne market. Price 
from Fifty to Sixty Dol­
lars . It will plane 12� In . 
w i d e  .nd 4 1n.  thlck, eltber 
bard or 80ft wood, In tbe 
;::lh:r

e
��f��

n
8�r�n, 8!�J 

to �'R ANK & CO . •  Mann­
facturers of Wood Wor) ·  
Ing Machinery. 176 Terrace 

__________ Street, Bulf.lo, N. Y .  

STE E L  S TAM PS  For Patentee8 and Manu­
facturers. Steel Alpb.beta, 
Figures and PuncbeR.  

BBA •• LA.BBLS,MAOBINIIBY PLATII • .  BRIGIIAM & CO . •  
Engravers o n  Metal, 1 1  CornbUI. Boston, Maaa . lIP"" Send for IIInstrated Price List. 

FOR S ALE-One seoond hand No. 6 Knowles 

[Tsed ��r� ���ti.W
I
�c��JM. 

a'i�s��e
f;J'�o�� liK:. 

Car. broad gaug�i'�;1.1l��Kll<'J.e
C�bert:n<lJ'.

e
::d .  

N 0 c�e 
m��� �rt

/��e� :I�b���
e
:plg.� 

M 0 N E Y r::n��,ds���y;"ri��I& l
f

wo;t!�: .. J�i: 

Pond's Tools. 
DO YOU 

WANT 
MONEY 

Male or female. Send your ad­
drelS and get 80methlng tbat wl11 bring 

r:�e.l
n
I:�:'::'" °U:-I�;soI� :��� 

w1eh lIt_t, New Yor�. 

R E V E R S I B L E  
BOISTDrG :aRGIRS 

F O R  A. L L  P U R P O S E S  
.,.,.. Cheap. slm�le, durable. and e1fectlve . .... 

LIDGERWOOD M'F'G CO . , 165 .1'earrst� .• N . Y  

E. G O ULD'S SHAPER 
BEST IN MARKET . N IIWA.BX , N .  J.  

w �;M:�utalc��r��
rc

Wl�A��JtAt�,L����� 'lrl�>T!!�� $250 A MONTH-Agents wantea every_ wbere. Business bonorable an d tlr.' claos. Particulars aent tree .  Addrea. J. WORTH & CO . . St. Louls.Mo. 
Brainard Millin� Machines �Jd :f���� 
B�n�'13:,.:�r circulars 0 B. M. M. CO . ,  181 Milk St . •  

WITHERBY, RUGG &; RICHARDSON, Man­
ufacture .. Of Woodwortb Planing. Tongneln'l" .md Grooving Macblnel. Daniel's Planeral. Rlcbardson 8 Patent Improved Tenon Machlnel, MOnIslng. Mould· Ing. and Re-Saw Macblnes , and Wood-Worklnl!' � Ma­cb

l
nery generally, 26 Salisbury Stre��)Vorcester, Mase. (Shop formerly oceapled by R. B.a..w.. .. CO. ) L. B. WITIIIlBBY . a. J. Busa. e. II. BIOILUIDSOR. 

STEAM ENGINES FOR SALE, 1 olfer the followlnJJ: very superior Todd & Ralferty En­g\neo for sale at greatly reduced Prices; If dlsnosed of be­fore the 1st of May to eave removal, v Z. : One 18x86. one 
14x18 (sawmill) ,  one 12x24. one llx24

:! 
one 10x21,  one !Ix20 one 7::r.16, one 5::r.10 on lekS , one 8x1 , portable one 8x16

' 
donble hoisting: all tlrot class and entirely new. Also various sIzes and kinds of Boilers. I w1ll also furnish specltlcatlons and estimates for all kinds of rope and bag. gll�r.:��lnery. Send forle��rlt'8bb�lrcUlar and price . 

10 Barclay St. ,  New York, or Paterson, N. J .  

B I G  PAY t o  8ell onr RUBBIIR PIUNTING STAIIP • .  -
Terms free. 'TArLOR & CO . , Cleveland, O. 

DIRECTORY 
--: 0 :--C.A. "V"T XC>:N' --: 0 :--

The Public are hereby cautioned against pnrcha81ng any Bustne .. Director1/ represented tn be h .ued by thiS 
Company BOUND UP TO IMIT 4.TE 

WILSON'S BUSINESS DIRECTORY, and not t;�r�F,��� 1�¥J�w�:n
s
�belx\\�l�'h 

�
u
�Y:e�

s
8��������ont 1st May, In order to Include al 

THE TROW CITY DIRECTORY COMPANY, 
11 University 1'lace, New York .  

BUSINESS A.ND TELBGRAPH COLLBGE , SANDUSKY 1 0 . est Terms and Induceollents . Send Stamp . 
P.P.P.P. MAGI0. KN I F E .  EntirelY new. Alrent. Wanted. Postpald SOc .  City Novelty C o . ,  Bn1l'alo .  N . Y .  

, " . " ·I · E N ' I� . 

: CO L D  R O L L E D , . S lIAF TlNG . .  
The tact that thll Ihaftlng hal 75 per eent greater etrength. a liner tlnllh, and I. truer to gage. than any otber In u8e,rendera It nndoubtedly the most eeonomlcal. 

We are allo the lole manufacture .. of tbe CIILIIB,....TIID 
COLLINS' PA.T. COUPLING, and furnlsb Pulley. ,Hangers ete

il 
of tbe moat approved styles. Price list mailed on app cation tn JONES & LAUGHLINS Try Street. 2nd and Srd Avenues, Plttaburgh ,'Pa. no S. Canal Street, Cblcago, III . ar Stncks of tbll Sbaftlng In stnre and for sale by FULLER, DANA ... & FITZL Boston , Mass. 

GEO. PLACE .. l.il}, .. 121 Coambers Bt . N Y 
PIERCE & WHALll'IG. MilwaUkee . WII . ·  • 

�'l"BG A B.  HOW MADBIN V &.a. .. .IiI � 10 HOURS .rom Cider, Wine, Mowses or Sorgbum. without using drugs Address F. 1. SAGE, tlprlngfield!!lass. Nam�..!:!'per: 
BLAKE'S PATElII'T 

I U L\IU1O and Ore Breaker 

$12 a da,. at bome. Agents wanced. Ont1lt and terml free. TRUE & CO . . Angnlta, MaIne . 

PA1'ENT DOUBLB ECCENTRIC CORNICE BRAKE­

Manufactnred by THOMAS .. ROBINSON Clncln: natl, O. Send for Clrcnlars . ' 
$ 1 0 O

- R-
E-W-A-

R- O-. ----Tbe advertiser Is In q nest of an elastic .ubetance (In­dl .... Rubber or otber material) . of a dark color (black preferred) , wblcb will retain Ita elasticity . and not be alfected by air. moisture. or animal oils. To be used In tbln slips. abont 8-82 Incb wide . To tbe IIrst parl.y In. forming ns bow or wbere a substance satisfactorily an swerlng the above conditione may be obtained on rea. 80nable term., '100 will be paid . Apply to JOHN PHIN Editor of TIICBNOLOGIST, 176 Broadway, New York . ' 

© 1876 SCIENTIFIC AMERICAN, INC.
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!llADI IIGIll 

$5 to $20 

lar4inlr'l Pat. Centring ' Balwg AUachmen' 
Ji'oa 

lATHES. 

�DVERTISERS DESIRING TO REACH COUN­
TBTreaders can do ao In the cbeapestand be.t man. ner y nslng one or more section. of Kellogg's Great Newlpaper Lists and State Divisions good medium for Patentees. For illustrated catalogue and colored mao. address A. � .  KELLOGG, '/lI Jack.on St. ,  Chlcago, lII . 

RACING BOAT STOCK. 
SPANISH & WHITE CEDAR. 

Extra lengths and quality. from 8-16th thick up, planed 
and unplaned. Also, full etock of HARD· WOOD LUM. 
BER and VRNEERS. MAHOGANY. SATINWOOD. 
ROSEWOOD. WALNUT, &c. 

lnczo.. 8lampftW O/lUJIoII .... a .. a hle.·LIn. 
Geo. W. Read & 0. , 

1 � to !JOO I.em" at .. ft.3th &; 8th IItII.. E.B .. ". Y. 

Small Tool, of all klndl ; also GEAR WHEELS, parte of MODELS, and materials of all kinds . C'I8tlnga of Small Lathes, Enldues. Slide Rests ,&c .  Cataloguos free. GOODNOW .. WIGHTMAN. 23 Cornhlll , Bo.ton. Mus . 
PATENT SCROLL SA W S. 
Our specialty 18 Scroll and Band Saw.. Over 300 Ma· chlnel In use. SUPERIOR TO ALL AND LESS PRICE. CORg�.�r..�� �e�gl tv��ClnCI[ natl. O. 

BEA UTIFUL EVER-BLOOl1l ING 

R O S E S 

S H A F T S . P U L l  E Y S.H A N GE r; S  
C O U P L I N G S  E T C .  

In Stock, and for Sale by 
WILLIAM SELLERS & CO., 

Phlladelphla, and 'It Liberty St . ,  New York . 
Price IlJtI and pampilletl oillappllcatioll . 

R���:�tPo:<:,� ��S:l:;�!f:.::a ����: 
mDIA RUBBER, 

�o;rt��t·:,t:'�:;:?J�\r��gN'?��yrs�J:w�:: IlBltabUlIled In 18110. 

lIAOHINERY. 
moJi AI WOOD WOBKING 1IlA.000000Y 

0 .. :BVIIBY DB8CBIP'l'ION. 

Cold BoIled Shafting. 
_IIAB������=��& . .  

G . O B G .  P L .A. C . ,  
ttl 0baIII ...... . I ... Reade ••• • •• Y. Ole. 

MACHINERY OF IMPROVED STYLES FOR 

allo G ��tg?L'l"W:SLf��'T��PJ�'li1:�L'k�� Vlo�J 
�.:l�:�. '1dk:"-:;�1 Pat. �ft�f�l�d &���:;'��l�t 

THE 

Bi[elol liline, 
Tbe Chea .. � ' ·  and Best Portable Enlllne olrered to the PubUc. 
1'rIce, ' Horle Power . . . . . . . .  . A , • ' I I ' • • • • • • • •  4(X) •• ., I I  . 1  • • • • • • • •  4'lDi • •  8� " I .  . . . . . . . .  !WO I ' 12 I .  . ,  . . . . . . . .  'l3S " 15 "  1 1  • • • • • • • •  800 

1'rIce of Stattonary EnclDes: Wl1hout BoUers. 
: H�r-e P'l!"er: : : :" : : : : : : : :

'l� t1�'W H�rse p'l!"er: : : : : : : :  
� 

Send for Illnatrated Circular and PrIce Liat. 
H. B. BIGELOW & CO •• New HayeD. CaDDo 

Solid anol. Homogenooul Guaranteed tensile Itrengtb, :a. tUnl to square wh. An inValuable IDbBtItute for expen. live fOrg\Jlgll. or for C_ Iron reqDlrfnlr areat Itren:atb. Send for CIrcular and PrIce HIlt to CHESTER STB&L ';lASTING CO . . KvellD& 8C . . PbIIaClUobla. Pa. 

FOR S ALE-Two 1st o1a8l! 8 in. Sbaper�, � in.xl2 
ft . ;  24 In . x5 ft., 16 In.xS ft . P1anprlj.200 lb. Steam 

a'We':::�n1��Y'e:fc:�t:. EnliDe .  E. • BULLARD. 

It Pays to Advortiso. 
Every buliDe .. man admItl the neceulty of advertlll· 

Ing. All who bave U'led It know the advantage. and 
prollt of 10 dol... But It I. not all who advertise that 
do It advantageoullT. and In the mOlt elrectlve manner, 
to derive tile great.t benellt for their mone,. AI a 
rule. It I. the belt economy to advertlle what one bu to 
lell or wlshe. to pnrohaoe, In papers Ilaving the largest 
circulation among the CIaOI of o�raonl likely to be In­
terelted In the article. Partlel having Manufacturing 
Eltabllshmenta to lell or leale. or who wllh Eltlmatel 
made for Con.tructlng Bridge., Daml. Iron Bulldlngl, 
Fun aces, Heating Apparatus. Steam Engine ••  Bollerl, 
Wood and Iron WorJIlnc Machinery. Agricultural Im­
plementl, or Contracta for Enlllneerlnl( Workl of all 
kludl, will lind that It pays to advertlle In the SCI EN· 
TlFIC AMERICAN. 

The value or the SCIENTIFIC AMERICAN al an ad­
vert •• lng medium cannot be over· eltlmated. It goes 
Into all the machine and workshopi In the country, and 
II taken at the principal IIbrarle. and reading rooml In 
tbe United State, and Europe. 

We Invite the attention of thooe wbo wllb to make 
their bUllne.o known. to tbe annexed ratea : 
Bade Page. . .  . . . . . . . . . . . .  ILOO a lme. } EACH I1lIIf& Page. . . . . . . . . . . . . .  .76 a I'ne. INSBRTIOII BuM1IUII and Peraonal. . .  1.00 a Hne. 

Engravingl may head advertlsementl at the Mme rate 
per line, by meaourement. u the letter-pre... Adver. 
tl.ements mUlt be received at the pnbllcatlon oIDce ao 
early u Friday morning to appear In next 1.lDe. 

If anything II wanted In the mechanical line, advertlle 
for It In the SCIENTIFIC AMERICAN. 

If one hal a patent or machinery to lell advertloe In 
the SCIENTIFIC AMERICAN. 

---: 0 :---

The SupplemeDt. 
Next to the SCIENTIFIC AMERICAN. the bCIEN­

TIFIC AMERICAN SUPPLEMENT hal the large.t cl ..... 
culatlon of any paper of Ita clus publlihed. The SUP­
PLEMENT 10 a dI.tlnc. pubUcatlon from the SCIEN_ 
TIFIC AMERICAN, and ha. a large circulation other 
than among tbe lub.crlb.rs of the relular editIon . 
Terml for advertlolng are very low, a. follow . .  
Bade Page, tfnted 00vM' • • • .  85e. a "ne. � EACH 
Im(de Paoe . . . . . . . . . . . . . . . . .. 1l5e. II "ne. f IIIBBRTIOlO. 

Discount for large lpace. and to quarterly advertlBera 
Add ..... the Pnblilhen. 

Reference Book 
For Inventors and Mechanics, 

Of 125 Pagel. Bound In cloth, lilt edge •• 

Thll II a �aluable little book, uleful for Inventorl, 
patentee •• mechaniCS, and otherl. It contain. the patent 
lawl of the United States complete, with dlrectlonl for 
obtaInIng patentl, trademarkl, caveat .. del'p., copy· 
rlghta, and forms for transferring, by assIgnment and 
license, part or entire Intereltl In patentl . It contains 
the cenlno of the UnIted Statel, by State. and Territo· 
riel ; and contalnl al.o engravlngl of 1l1li mecnanlcal 
movements, whIch will be found convenient for all me­
chanics and Inventors to have at band for reference. A 
more valuable compilation of rare and useful Informa_ 
tIon hu never been condensed Into so small a volume, 
or lold at 80 cheap a prIce . Price, by mall, 25 cents. 

Addres. 
Munn & Co_� 

A.be.toll a.oftn •• with the Improved White Asbe.tol 
F'lre Proof noatlng. for lteep orllat Roof. In all cllmateo. 
AaheatOll Root CoadDa. for old Leaky Roof •.  
Aahestoll CemeDt for repaIring Leakl on Roof • .  
A "helltOll Root Paint. for Tin Roof., Ironwork. &c. 
Aaheatoa Palnta-all colora-for structural purpo.es. 
AaheatOll Fire Proof CoatlnJr, for wood work, &c. 
A.he.tOll !!Iteam P1�. and BaUer COyeriDIrII. 
A ahe.tOtl 8t_m PoLclr.lnJr. Ilat and ronn<1. all etzeo. 
I!olaeatldnJr Pelu, Vermin Proot Llnlna. ""c. 

Tneoe artIcle. are ready lor u.e. an<1 can be eallly ap· 
pUed by any one. Sen<1 ror 1'Bmpbletl. 1'rIce Liata. dOC. 

1I. W. 1011118. 87 Ka.iden Lane, 1I.Y.,  
Patentee and Manufacture�. Eltabll.bed 18118. 

� -�:��-�-;�(;�S?((��W\1 
. --�--"'-�� -�� - - - -
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, F R I C T I O N  H O I S T I N G ENG I N ES.! 
I f � c  , HA V � [ R  c A N D  F R I C T I O N  lJ f H I e l E  & [ , I 
i � f' [ C I-� L T Y  P U L L E Y S N E';Yo;;,:\V E N  
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LESSONS IN MECHANICAL DRA WING.­
By Profe.oor C. W. MacCord . Thl. excellent &e. 

����/fF\��i�l'bf�aSt}¥JI;li��If��a:��J::'�� 
�1�cPlo��{�IY .f�':r::d ��:g:��:.i�t,������C:d:ill� 
=�l�arle p:its':,�' l:'au:f';� o�ct,; ���':.�f:e ,����:;.a.-n\� 
r::::VO�"ed,;e��: t.'rr�':n= ·t�� �0���t��3.rita81��� tratlonl for all descrlptlonl oJ drawing. and will form 1M mo.' "aluGbl. "'.au.. uPO" lit. "'bie'" '"er pubU.lIta a. ",,1/ ... ,lit cAeap,.,. The .erlel bellln. with No. 1 of SCIENTIFIC AMERICAN SUPPLEMI£NT. These In­struction. will be wort.ll to the po •• esaor far more than the rearlfJ co.t of the paper. whIch II only 85. The oerle. 
:.!�...!'.:'tJ:���� Per ..r�r::�1 nbo; 1�:I��:� :":f:��J engraVings of the IInest example. of machluery and en. I(Ineerlnlr works, contained In the regular Iisnes of tbe 
���l'��r.��le'xp'!':�l.e��ta'I����rres�;h��e2���: gravlngs. aDd a vut amount of reading Ind u.efnl Iclen. tlllc Information. Sub.crIptlon ,,� s year. Addre •• MUNN .. CO. , 8'1 Park Row. New York. Slnllle copl.1 10 centa. To be had of all Newl Agents througbout the world .  

DREDGING AND DITCHING MACHiNERY The latelt, moot exten8lve, and lucceo,ful machi­nery, now In practical operation at Lake Faclno. With lCale drawings and det.anl. Ihowlng conltructlon, opera­tion. and eronomy, By M. A. Brle.se. M. E . A most excellent and vafuable paper u)lon the subject . Con­tained In SCIENTIFIC A"MERICAN SUPPLEMENT No. S. 1'rIce 10 centa. To be had at thll olBce and of all Ne". Agenta. 

.P 1 5 11  T O O L S  
�at:��:!��u!e-:::elXl'io E:y::e::ior�!��,::r;ire .nd o;teel Wire SupplieR. af. Jl'it.\�R1l. /IT CIl 'R.  IIll l1hat­ham St . •  N. Y. Sole agent for tbe new Bcrew Btock. 

INDEX PL ATES FOR GEAR-CUTl'ING MA­CHINES made and drilled to order, with anyreqnlred number of bolel or cut uoon the edge for ""rew. Spur 
:gdo�:::e�ar:o=:ter:cr:r ����t:�:rn:u".f t��::'"n���: makerl' en�e lathel . Rolea drilled In .tralght line. 
g!.:nla:3� Il'�:������c��e ��:itt ����� i��I�e��g 
�t�� :�:�s';gwll:�� ���,ek·e�r�:n:ro�l. ����� made on thll plan will lut many tlmel al long al those of the common form, with the advantage or helng always ready for ule . Deacrlotlve CataloRue with prIce IIsta 
m\'reJ1C¥UMf���O�yB���en�e.S::\�E 
With Dlaaton'a 

Saw .. 

T::l:. bt�'<?��� MITRE BOX CO . ,  Millers Fall., Ma.s . 
r;r- Send for CIr· c1ilBr. 

QN THE CAUSES OF KNOCKING IN HIGH 
PRE8SURE ENGINES. By Jo.hua Ro.e . W'tb ne Engra�lngB. A vr luable practical treatloe Price 

20 centl. Contll.lned In NOl. 1 and 2 of • .  Sr.lentillc Ame­�= �':,�J.�ment . "  to be bad at thl. 01llce, and of aU 

BRADFORD MILL CD. Suooeuon to Ju. Bradford M Co. 
MANUFACTURERS 01' 

I'rluh Buhr lIillatonu, 
Portable Corn " Flour Mill .. 

Smut Machinel. etc. 
AIIO, dea1en i D BoitiD, Cloth. u4 

GODeral )(111 FurnllhlDg. OIDce"'FIIOtory.lBSW. lld St. 
CI�('.  X X A·.'I. o. 

W.R.DuDlap.&c. 
ON A PPLICATION. 

3 1 7  
W H I P P L E ' S  

Patent Door Kno b. 
Awarded a BrolUle Medal at the American Inltltute Fair for 18'14. The Judgel lay : .. We conllder thll method of futenlng DOOR KNOBS a great Improvement ever any· 
t.IIinJr yet Invented for: the purpose, u It obviate. the n.e of Itae IcreWS and WBBhers, and can be regnlated to BUU 
9DY thlCknesl of Doors. .. Send for Circular. THE PARKER & WHIPPLE COMPANY West Meriden Conn. or tn Chamoen 8t . .  II .  1/ .  

IIIIIIIf�.J �R�RUO�H"r ; 
BEAMS & GIRDERS --�� - - - - -

THE UNlON IRON MILLS, Pittsburgh, Pa.­
The attentIon of Engineers lOll Archltects Is called 

to onr Improved Wrougbt-Iron Beams and Glrden (pat­ented) . In which the compound welds between the stem 
:C:�l!a:!':;����:J�:�����r:'ef:L�c;I3::��':a��ep��� j)!U'ed to furnl.h all size. at terms al favorable as CRn be obtaIned el.ewhere , For delcrlptlve IIthograpb . addr�81 Carnellle Brothers .. Co •• Unlon iron M!II�ttaburgh.P" 

FOREIGN PATENTS 
AND 

THE OENTENNIAL. 
There is no doubt that our Centennial Exposi­

tion will attract to our shores multitudes of repre­
sentative people from all parts of the world, and 
they will take home with them many of our best 
Improvements to introduoe into their own manu­
ractures. 

.All unusual opportunity will be offered for seil­
ing to these poople such foreign patents as have 
been lIOOured on good American inventions in tbe 
respective oountries from whioh these vi8l.tors 
oome. 

At tbe reduoed prioes for whioh patents are ob­
tained abroad, our people will 10118 a ohanoe not 
Ukely to ooour again, if they do not avail them­
II8lves of the opportunity of seouring their inven­
tions in foreign oountries at once, 80 as to have 
their patenta ready to negotiate the ooming sum­
mer • 

For oost of patents in the different oountries and 
tbe oondltlons on which they are granted, Bend for 
pamphlet oontainiug full information. 

Address HUNN & CO .. 
37 Park Row, New York. 

BRANCH 01TICB, oor. F and 7th Sts., 
Washington, D. C. 

Mnnn & CO'S. Patent Otlices. 
B atabUshed 184&. 

the Oldest Agency for Soliciting Patent. 
in the United State .. 

TW1IN7 Y.N1NlJ. YEARS' EXPERIENCB. 

BORE PATENTS have been aecured through 
thto agency, at bome and abroad, than througb any other In 
the world. 

They employ ao their _totante a corp! 01 the mo.t ex· 
perlenced men u examiners, .pecI.f\cation wrIten, and 
draftsmen that can be found, many of wbom have been se· 
lected &om the ranks of the Patent 011100. 

.IXTY THO VSAND Inventors ba�e avall� 
themaelveo of MUDD ... Co.'. services In examining their In· 
ventlon .. and proeurlnlf their patp.nte. 

MUNN .. CO., In connection with the publleatlon of the 
BOIBNTIJi'IO Aln:BICAN, continue to examine inventions, 
confer with Inventors, prepare drawings, speelticaUon.. and 
BBBignmenta,attend to ftllng appllcaUonB In the Patent Olllce, 
paying the government fees, and watcb eac.n caae stcp by 
step wbllA pending before the examiner. Tbia to done 
througb their brancb 01llce, corner F and 7tb Btreete, Waob­
Ington. Tbcy also prepare and lIIe caveats, procure deelgn 
patents, trademark.. and rel88ne.. attend to rejected eaoes 
(prepared by the Inventor or other attorneys), procure copy· 
rights, attend to Interferences, give written opinions on 
matters of infringement, turntoh copl.s of patents, and, In 
tact, attend to every branch of patent buslnesa both In this 
and In foreign countriea. 

A .pecIaI noUce 18 made In the BOIBNTIPlO AllEEIOAN 0 f 
aIl lnvenUonB patented through thI8 Agency, wltb the llIIIlle 
and .. sldence of the patentee. Patente are often sold, In 
part or wbole, to persons attracted to the InvenUon by .uell 
notice 

Patente obtained In Canada, England, France, Belgium. 
Germany, Rn881a, Prussia, Spain, PortuvaI, the British 
Colonlea, and all otber COuntriea wbere patente are 
granted at prices greatly reduced from former rstes. Send 
for pampblet pertaining specially to foreign patente wblch ". 
Btates the COlt, time granted, and tho requirement for ...cb 
country. 

C •• I. .. PaleDt .. 
Peraona dealrlDg any patent 88Ued from 1&16 to Novem · 

ber H. 1887, can he InppHed with olIIclal copleo at . rea­
oonable COIIt, the price depending upon the extent of draw· 
Ingo and Iengtb of .peoI1Icatkma. 

Any patent Iaoued mce November IT. 1887. at .. blch 
tJm� the Patent Oftioe commenced printing the drawing. 
and IpeoI1IcaUona,ma:r be bad by remltttnc to thI8 011108 " 

A copy of the cIaImI of any patent INued moe 1888 11'1 11 
be tnrnIabed lor ,I . 

Wben ordering copies, pleaae to remit ror the IllUDe BI 
above, and state DUDe of patentee. Utle of InvmUOD, and 
date or patent. 

A pampblet containing the laws and tuO directions fOI 
obtaining United States patents sen t  free. A handsomely 
oonnd Referenoe Book, gilt edge.. contalns 140 page. and 
manv engravings and tablea Important to every parente<> 
and mecbanie, and Is • useful handbook of reference fOl •• • 
erybod,. PrIce 21l cents, mailed free. Ad<1re88 

MUNN &: CO. , 
PubHabers SCIENTIFIC A M ERIOAN 

8' Park Row, N. Y. 
BBAIIOB OITIa.-()orner F alld " ..  Stret' &, , WaaIaIuIIOn. D. O .  
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Badl P ... e • • • • • tl .00 a lI.e. I.elde Pqe • • • • • 75 ce.'. a lJJle. 
IJn{1mm1l(l8 mall Mad adM'tWment8 at the lame rate 

per lim, bll mea8tWmwmt, /J8 the ldUr pre8I. Ad­
vertisements must be received at publication ojJlu /J8 
__ II/ /J8 lI'ndal/ momi1lQ to appear m mzt Wtu. � GAS FITTERS, PLUMRERS, AlfD ENGI­

NElms. read Ga. FlUer's GuIde . & book of 
Instruction. Prlces 15c. and ,I per copy . 

J. D. GALLO WAY, 845 N. 10th St., Pblla . 

N O  Y E '  S 

lYIill FurmshlDgWorks 
��I�������r:bl�h�lIH�,t��urt��"e·liln�:.e

��:!�.�� 
PICk., Water Wbeels. Pulley. and Gearing, .Declall) 
adapted to 1I0ur mtll.. Send for catalogoe. 

• J .  T .  NOYK 01: SON, "uftalo. N. Y.  

Brayton Ready Motor. 
It bas no bof ler. f� safe . economIcal , st.arted oy any 

one tn one minute, occupies 8mall spar.e , and gives an 
uDsurpassed steady ,  reliaole power. Address 

Penna. Ready Motor Co. , 
132 N. 3d St •• Philadelphia. Pa. 

-CE-L-EB-R
--'-

ATED FOOT LATHES, 
Foot Power Back·gearpd Screw 

Lathes, Small Hand and Power Plan· 
er! tor Metal , Small Gear Cutters, 
�1��r��:�iIB��:s�cl���1s :�:i t��::; 
Foot CIrcular Saws. Just the 
thinll' for amateur" uud arti· IJB.B8, Seillng everywhere . Send fm 
Illustrated Catalogoes 

N .  H. HALVWl<'l . Laconla. N . B .  

M ILL STONE DI AMOND DRESSING MA­
CHIN ES. SImple. elfectlve and durable. Also. 

diamond-poInted tool. for truelDg Emer), Wbeels.Gnu_ · 
.tone •• ChtJl�d Iron. and Paper Calender Rolls. and otDer 
mechaulcal purpose.. Aloo DIamond Tools. Saws. and 
DrlJl. made to order. J.DWKINSUN .SI Na.s.u St.N . � .  

The Standard-Best Stock-Finelt Finish. 
IIAJ1fUJ'AOTUlI:m> ONLY BY 

D. ABTHUB BBOWlI . CO., Pt.bentlle, N.B. 

�f.� LATEST IMPROVED 
MACHINERY, 

For Manufacturing SPOKES, HANDLES, AND HUBS . 
Address J .  GLEASON, cor. 2d & DIamond Sts .• Phlla. 

.,..:;.' - - .- - ' - ;-: .. - - ' - -

Addre •• JOIUI A • .wI!.BLIN G S SONS. Mauufactur· 
tHo Trentou. 1'1. J .• or 111 LlbertJ Ie .. New York. 
Wbeell and Rope for connytnc power 10Dll' ci1Itancetl. 
Bend for Circuw. 

• 
R EY N O LDS & CO., 

1 4 5  EAST ST., NEW HA VEN, CT., 
Il A N U I' A C T U R IIi  

(1'OIl and Steel Bet Sere ..... Round. Square. and Hexagon 
Bead ; Machine an'; Cap SCr£ws ; Plano Knob. and Lock 
Screwo ; Macblne. Bridge. aud Roof Baits, Bolt Ends, 
B1anItI, Nuts. Wuhen. etc .. of every descrIption. 

Send for PrIce List. 
-------------�--�---------Working Models 

tia�r frper!mentaJ J���:� �e:��\.�t.to 

• .z... � -"  • .,.. .. 
Do Your 0". Prl.tI.g! 

PrUI for eanb, label., .... topel, no.. 
.-' -.. c._o __ .e����·:ri�f:r�d:.k�ertt. aDd mCl'MoM trade, Pltuan .... 

P��t�; �:,.G:=:: 
y • •  _ 

.. -., . --ete"�t! ::ns.!� ft�.!fil.'''''''· ���='.!ll�' 00 .. .......... c..o. 

PORTL A ND CEMENT 
J'or Walks . CI.terus. Foundation •• Stable •• Cellan, 

Bridges, Reservoirs. Breweries, etc. 
Hemlt 10 cents for Practical Treatl.e on Cement •. S.  L. MBBOBAJlfT & Co .• 76 SoutD St .. Ne ... York . U pright 

Stationary Engines, 

Strong, Simple, Sate, and Ser­
viceable l 

4, a, and 8 Horse Power. 
GRIFFITH '" WEDG E, 

Zanesville, Ohio. 
.. ft • •  A .. I0Jl & L  

Steel Tube Oleaaer. 

AdoDted by U .  S. NaT)'. FOr lale by Send fO 

�f�OO:mnJaTIBLE BTU. BOILER . PIPB COVEallTo. 
WITH " AIR I!IPACE" IDlPROVEltIENT. 

�v��OlOB:o.:g 8:'� �.
ni: ;  &1��1f:l��t����t?o��u.to 

b N iagara 
Steam Pu m p  Works 

BIToUILISBBD 1812. 
OHARLES B. HARDICK, 

No. IlB A d. a m .  1!I ' l' e e ', 
=-____ ..:::BROOK.LT:N. N. T. 

R O G ER S '  TANNATE OJ!' SODA BOILBB 
BCALB PBBVENTIVB. JOS. e. ROGBRS . CO • •  

IF Se114 for bOok on Boller Inerv:::,-:.n. Ind. 

ROOTS' PATENT PORTABLE FORGE. 
ADAPTED TO 

EVE RY VA R I ETY 
O F  WORK. 

THE ONLY FORGE WITH FORCE BLAST BLOWER. 

THE ONLY EFFECTIVE FORGE MADE • 

P. H. & F. M. ROOTS, Manuf 'rs, CON N E RSVI LLE, I N D. 

S. S. TOWNSEND, Gen'l Ag't, 3 1  liberty St., N EW YORK. 

Machinist's Tools. 
NEW and I MPROVED PATTERNS. 

Send for new 1l1ustrated catslogoe. 
Lathes, Planer� Drills, &0. 

NEW HA VEN DlAN UFA C TU R I N G  co., 
New Haven, Coon. 

�O\'uMBI A 'POI L£ R. ��SEIt'lE R 
T H E  O N L Y  P R E v r �I T I V [ Or I N C R U S TAT ION 
A N D  C O R R O S I O N - , . " P A "  
C O L U M B I A  C H E M I C A L W O R K S  r ' v"v '\ '< '.J F /y' " � • •  

P te For .noWln!! Hea, Of ,rome ra. Oven., Hot Blut Pipe •• 
BoUer ��lP¥:\�&li��l!�� ���f��iuer . 

149 Broadway. New York. 

Portland and Keene's Cement. 
From the helt London Manufacturers. For sale by 

JAMES BRAND. 85 Bepkman St . •  New York. 
A Prartlc.I Treatl .. on Cemeot furnl.bed for 25 cents. 

VELOCIPEDE CARRI AGES. OF LIGH r CON­
• tructlon . f.ot .peed. Worked by hand crani<s ; 

also by foot treadles. lJlu.trated In SCIENTIJo IC A.M E­
RICAl< SUPPLEMI!ONT No. 8. To be had at thl. o1Hce 
• nl! of all Rewa &ll'en1l. Price 10 cenY. 

Iron Planers, Engine Lathes, 
Radial Drills, · 

Boring and Turning Mills, 
And a full line of MACHINE TOOLI:l of the be.t de­
sign and workmansbip ,  made by 

Niles Tool Works, 
I .... niltou. Obio. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
i. B. FRillLIII V. PrBS't. J. I. ALLEI, PnI't. 

J. B, PIERCE, 81:',. 

COMPRESSED Am MOTIVE POWER.-For J particular. of th� moot recent praCtice • •  end 20centl 
for SCIENTIFIC AMERICAN SUPPLEMENT. No •.  1 

'l.��,,2Lgg�:��l:'l. �::gr�vtu��s 
.�

f 
S:�e�;h��.r�:�"e� 

Works. wltD dlmenolon •• etc . 

SC1"enti1ic Farmer bBoston. Ma .. . . . I . year ; 
, three months. 25 cents. 

E. LBWIS STU1ITBVAlfT. M . . • E. H. LIBBY. Editors • 

Theoe nre the be8t 
____ ..... 0-- -----'"' and most economical goods ; Impe�ous to 

damlJDeso, heat and 
�-, .... cold. Send for •• m· 

pie. to B. E. H A LE 
& CO., 66 and 68 Parlr • Place. New York. 

R· E M OVA L . 
L. 8D1ITH HOBAR r, 

Pre.lden'. 

• I •• • 
J. C. MOSS, 

Snperlntenden'. 
D. I. C ARI!ION, 

General A c ent. 

:E& :EJ :as: C> "V' :EJ :E» 
From SA OourtlaDdt Street to S7 Park Place. 

The Photo-EngravIng Company was Incorporated May .  
1 8'l2  • •  nd. by • patient and steady pers!etence. In .plte of 
• 11 ob.tacle •• b.s e.tsbUBbed a lousiness whlcb Is perma­
nent and successful, and now requires the increased space 
and f .. clJltle. all'orded In our new location. 

Our Relief Platce are now used satl.factorlly by the 
principal pubUahen and manufactUrers In every State 10 
tbe Unlou. over 16.000 of them bavlno: been made and dIs­
trIbuted In the pa.t four years . They are produced pho· 
togr.pblcally. by • •  ecret method Inveuted oy our Super­
Intendent, known as the " M088 PROCESS." wblch 
(1Jtrers essenttally from all other " processes" for mak­
Ing ReUef PI.te •• baa been demon.trated to be vastly 
superIor to tbem all, and Is owned and operated solely by 
tbe Photo-Engraving Company. 

Our plates are adapted to all sorts of tllustratlon. for 

DAMPER B 'B S T Al!ID LEVER 
REGULATORS '" GAGE COCKS. 
M URRJI .T, &: K."KlZZR. 44 Holltllay Mt..Balt. 

To Roofer .. Builders,& Property Owners. 

booke, newspapers, and catalogues, '88 an excellent sub� 
stltute for wood· cuts. co.tlng much les. and beIng pre· 
pared more quickly . 

They are tn hard type-metal, not "biUen" or I I  etched," 
and Bbould not be confounded wltb etcblng. In zInc or 
other metals . 

Tbey are mounted on blocks type-blgh. re.dy for u.e 
on any type-printIng pres •• require no more . .  making 
ready" than any other I I  cuts," and wtll wear a8 10ng .8 
any stereotype plates. Electrotypes or .tereotypes may 
be m.de from them In tbe u.ual w�y. 

Messrs. Munn & Co . •  tbe American Tnet SocIety. 
ScrIbner & Co •• D. Appleton 01: Co., and otber prominent 
Publlsblng Hou.e. are among our regular patrons . 

IF' Send stamp for lIJuotrated Circular. Plea.e oay 
wbere yuu saw thl •. 

Todd " RaJlerty Machine Co. 
MANUFACTURBRS OF 

Tbe celeOrated Greene Variable Cu�1I' EJWlne ; Lowe'. Patent Tubular and 1"Iue BOUer. i.!'I�!n SlIne Valve Sta· tlonary,Hol.tlng. and Portable JWI&Ule.. Bollen of aL kind •.  "team �'!'!e� MUJ UearlDll', Shaftlng
it

ol:c.
I
Sllk 

ll-:n<:�h!�:W'tia��\i:����::nem
d'o. ,:"J�&t�: I .. • • TOOJa ; for Judson'. Governors an" Stop' Valve. ; 

�'fWM>to:lf.'tgnli.uWt&1II'3f'Wi�,�i-J�W: WOR.K:S PATBRSON. N4W JBRS.KY. �OGARDUS' PATENI' UNIVERSAL ECCEN­
TRIC MlLLB-For grlndlug Bone •• Ore •• Sand.OId 

ruefblellt 1'1re Clay t Guanoe, on Cake, Feed, Corn, 
�;r�.�

n
go��:; 6g���g�t. S�l:.�.e����g:!:" •• ��; 

etc . • and whatever cannot be 1'I'0und bl other m1l1 • •  
t�';J

o
� �;!l�MtW:����c!.�r �·"AM��kWGlt�: 

DOS, corner of White anfl Elm StI •• New York. 

NEW AGENCIES. 
Having just eFtabl l.bed Allencles In tbe bands <>f 

GEO. PLACE. 121 Ch .. ... he1'8 8t .. New Yol'k, 

&'!J���:l:�t.�� t;:e� "Jlel!':-D�·:.�t�n�:C'a��M; 
be had In both cIties 011 reaeonable tums. 

• •  peci!i��Potla��!!�!r, laree 
Whee ls . 

TBB T AHITB 00 .. 
STROUDSBURG. PA 

IRON BRIDGE BIDLDlNG-A complete de­
scrIption. wIth dimensIons. workIng drawIngs. and 

�
rspectlveB ot Girard Avenue BrIdge . PblJadelpbta. Pa. 
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lciE'�fh� AMERICAN SUt'PLEM)I;NT. 10 cents per copy . To be 

had at this office, and of all news agents . 

SCIEN C E  R E G U Rn 
Pc::»:r 18-"76. 

-0---
This work Is just fresh from the pre8i!. and al. 

the omers which had accumulated have been 
fllled; and the publishers are now ready to receive 
new ones. 

The SCIENCE RECORD for this year-the fifth ot 
its publication-contains 600 octavo pages and a 
great number of engravings. Illustrating new die­
coverles, novel inventions, etc. 

THE Volume for 1816 embrace. tbe mo.t (ntere.tlna 
Facts and Dlscovertes In the vartou. Arts and ScleDceo 
�r:: �:';,�:.
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In one followtng Departments : 
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J1b� �B ¥��tAtf:Hld, 

¥���t�iCJ�I; ffr�HJB�Eu4LTAi��' 
i&ktlJL�CNE

HORTICULTURE, 
RURAL AND HOUSEHOLD ECONOMY 
MATERlA MEDICAt THERAPEUT ICS: HYGIBNlS 
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A�D ML�ERALOGY, 

ASTRON OMY , 
BIOGRAPHY AND NECROLOGY. 
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copy of S0I1INC1I RBOOBD for 1876. It wlJl be a mOB' In· 
terestlng and Valuable Book, and Ibould bave a plac In 
everv Housebold aud LIbrary. 

Handsomely Bound LIbera dIscount to tbe trade. 
PrIce 12.50. Sent, POSt· paId. on receIpt ot price. 

All the preceding volumes of SCIENCE RECORJ) 
may be had separately at $2.l50 each. or $10 for the 
live volum"l8, 1872, 1873, 1874, 1876, and 1876. The five 
volumes comprise a library of information which 
every student or man of science should preserve. 

IIUNli '" CO .. PuBLI8BlIlI8, 
8'Z Park Bow, 

If_ VOl'," city . �CREW PROPELLERS, THEIR SH A.FTS AND 
FITTINGS. By Hamilton W. P�ndred . M .E .  An 

a Ie treaus"! .bewlng tbe pre.ent 
�

actlce. Its advan-
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MENT. To be bad at thIs office. and of all newa agent • .  
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SCIENTIFIC AMERI CAN, 
FOR 1 8 76. 

THE MOST POPVLAB SCIENTIFIC PAPElr. 
IN THE WORLD. 

THIRTY-FIRST YEAR . 

VOLUIIB XXXIV.-BBW SBRIES. 
l'he pubUshers of the SCIENTIFIC AMERICAN 

beg to announce that on the first day of January, 
1876, a new volume commenced. It Will continue 
to be the aim of the publishers to render the con­
tents of the new volume more attractive and WIe­
ful than any of Its predeoeesors. 

To tlte Mecltani,� and Manufacturer 
No person enpged in any of the mechanical pur­

suits should. think of doing wtthout the ScIEN­
TU'IC AMERICAN. Every number contoUns from 
six to ten engravings of new maohines and inven­
tions which cannot be found in any other pubUca­
tion. 

Tile SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science. the Mechanio Art!!, 
Manufactures, Inventions,Agrfcul ture.Commerce 
and the industrial pursnits generally; and it is val 
nahle and instructive not only in the Workshop 
and Manufactory, but also In the Household, the 
Library, and the Reading .Room. Each volume 
contains hundreds of Notes, Recipes, and Sugges­
tions, and Advice, by Praotical Wrirers, for Work­
Ing Men and Employers, in all the various arts. 
TBRMS OF SUBI!!ICRIPTI ONS.-POI!ITAGB 

PAID BY US. One copy Soienti1\.o American, one year . . . . 13.20 
One COPT Soientl1l.o American. six montbJ. .  1.60 
One copy Sclenti1\.o American,three montlul 1.00 One copy Soientlfto American and one copy 

Soientifio American Supplement, both 
for one year. poet-paid. . .  . . . . . . . . . . . . . 7.00 

One copy of Sclllnttftc American for one 
year, and one copy of engraving, " Men 
of Progrell8 " . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

One copy SCientific American, one year, 
and one copy Scl8Iloe Record for 1876. . . .  6.20 

Remit by poetal order. draft, or express. 
Address all lotters and make all Poet Oftloe or­

ders and draftll payable to 

MUNN & 00. 
., .A.RK ROW. NEW TOR ... 

The " Scientific Amtlrican " is  printed with 
CHAS. ENU JOHNSON & CO.' S I�K. Tenth an .. 

Lombard 1111 . ,  Philadelphia, and 511 Gold S,. New York ; 

© 1876 SCIENTIFIC AMERICAN, INC.




