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EXTENSION OF PATENTS-FOR WHOSE BENEFIT 

THEY ARE GRANTED. 

There seems to be an impression among inventors 
that since the law of March 4, 1861, went into force, 
the previous law, in respect to extending patents for 
seven years, was abrogated. This is not so in regard 
to cases which were patented under the old law . .Any 
patent whfch was granted prior to March 4, 1861,  
may be extended for seven years on proper applica­
tion to the Patent Office, provided the patentee has 
not already been amply remunerated for his invention, 
and proves to the satisfaction of the Commissioner 
that he has used proper diligence in attempting to 
realize gains from his patent. The patentees of 1851 
should lose no time in making out a statement of 
their profits and losses in consequence of their pat­
ents, and in seeing counsel in regard to an extension, 
if they wish the term of these expiring patents con­
tinued for another seven years. 

It is often thp, case that the extended term of a 
patent produces to the patentee a ten-fold profit over 
the amount realized during the first fourteen years of 
its existence. The assignees of a patent cannot ob­
tain this extension : it must be done at the instance 
of the inventor-or, if deceased, his heirs may apply 
for the extension, but in either case ninety days' no­
tice of their intention should be given-for whose 
sole lienefit it is granted. 

For full particulars concerning extension, address 
MUNN k co., 

Editors and Proprietors of the SCIENTIFIC AMERICAN, 
37 Park Row, New York. 

THE CITIZEN'S GREAT DUTY. 

ABRAHAM LINCOLN, of lllinois, has been re-elected 
President ot the United States by a large popular 
majority ; and ANDREW JOHNSON, of Tennessee, has 
been chosen Vice President, to succeed Hannibal 
Hamlin, ot Maine. The election passed off peaceably 
and without the nece3sity of military interference ; 
and it now becomes citizens ot all parties to yield a 
willing and cheerful obedience to the authorities thus 
constituted by the popular suffrages. Under our 
constitutional Government such obedience is abso­
lutely requisite to the permanent safety and prosper­
ity of the Republic ; for unless this Government be 
upheld by the united strength of the people its de­
struction will ensue ; order will give place to anarchy, 
and anarchy will be succeeded by a despotic power 
supported by military force and violence. 

We have already witnessed the direful consequences 
of a rebellion against the rightfully-chosen leaders of 
the nation, the sad effects of which will exist for a 
generation at least. We therefore exhort our readers 
to put aside all partisan bitterness and yield unwaver­
ing devotion to the Government. This war would, 
in our judgment, COme to a speedy end if citizens of 
every class would unite in strong determination to 
succeed. We have a country and a government worth 
saving, and it cannot be rescued from destruction by 
sharp partisan confiicts, such as we have now most 
happily pa3sed through. We could find fault with 
the Administration-it ]:la,s Gommitted grievous er­
rors ; but we are forced to 'believe that the Chief Ma­
gistrate has endeavored to do his duty manfully and 
faithfully, and it is no fault of his if he has not the 
mental power of a Burke or a Webster. Let states­
men now forget their political aspirations and apply 
their . ��dom to great questtons affecting' our civil 
government ; let financiers busy their brains with 
such schemes as will best support the national ex­
chequer. Soldiers will then stand by their arms, 
and, with the moral power of the nation to sustain 
them, will battle with and [deteat the enemy ; minis­
ters will preach " of righteousness, temperance and a 
judgment to come, " not forgetting that " without 
charity we are nothing;"  farmers will toil at the plow 
and in the harvest field ; mechanics will be busy in 
the workshop and the manufa«tory, while the inventor 
with his keen perception of the great necessities of 
the Government and the people for labor-saving ma­
chinery, will tax his fertile brain to meet these ll'lces­
sities ; and, altogether, we will join hearts and hands 
in lending our moral and financial support to the 
Government, believing that thus, and thus only, can 
we save the goodly heritage of our fathers. 

IS GUNPOWDER LIABLE TO SPONTANEOUS COM. 
, BUSTION 1 

The recent terrible explosion near London has led 
some of the ablest of the English journals to suggest 
the liability of gunpowder to spontaneous combus­
tion, and the location of large magazines in the 
vicinity of some of our cities makes this suggestion 
of great interest to us. 

TherEI are fonr proce� I:'!'J" which 81lbsta_ are 
set on fire spontaneously :-Ist, by the rapid absorp­
tion of oxygen from the atmosphere ; 2d, by ferment­
ation ; 3d, by the development of heat in the change 
from the solid to the liquid state ; 4th, by the con­
densation of gases on the snrface of solids. 

1st. There is a class of oils called drying oils, from 
the fact that when exposed to the atmosphere the 
oxygen of the air enters into chemical combination 
with them, and converts them from liquid oils to 
solid resins. This property adapts these oils to use 
as paint. When oils of this class are spread out in a 
way to offer a very large surface to the action of the 
atmosphere, the combination of oxygen with them is  
sometimes so rapid as to set  them on fire. The 
large�t surface of oil in proportion to the mass can 
be obtained by spreading it over the minute fibers of 
cotton, linen, or wool, and the great majority of cases 
of spontaneous combustion have resulted from satur­
ating some of these fibers, either in the mass or in 
cloth, with linseed oil. 

2d. When damp straw or manure takes fire from 
fermentation, the heat results in this case also from 
the absorption of oxygen from the atmosphere. 

3d. When water is brought in contact with quick 
lime the two substances enter into chemical combina­
tion with each other, forming hydrate of lime. The 
water is changed from the liquid to the solid state, 
and its heat of' fiuidity is converted from latent to 
sensible heat. When the change is sufficiently rapid 
the heat given up will set fire to any dry wood with 
which the lime is in contact. Much property has 
been destroyed by this process of spontaneous com­
bustion. 

4th. Charcoal, in common with some other sub­
stances, has the property of attracting gases to its 
surface with such force that the gases are condensed, 
and the condensation of course develops heat. In 
some caies this condensation is sufficiently rapid to 
set the charcoal on fire. 

If gunpowder ever takes fire spontaneously, it 
must be by the process last described ; but this is in 
he highest degree improbable. It is only freShly 

burned charcoal that has the property of condensing 
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gases o n  its surface ; b y  being wet i t  loses the prop· 
erty. As the several ingredients of gunpowder are 
mixed together in the form of a moist paste, the sus­
ceptibility of the charcoal in it to spontaneous com­
bustion must be destroyed. We have never known an 
instance of gunpowder taking fire spontaneously 
and we expect never to know of one. 

THE AVERY ENGINE . 

We have had many inquiries in relation to this en. 
gine, and we will undertake to answer them all in 
one article. The Avery engine is simply Hero'S en­
gine with sword-shaped arms. Hero lived at Alexan­
dria, in Egypt, 120 years before the Christian era, 
and among his numerous inventions was the first 
steam engine ever constructed. It was formed by 
connecting a tube with a 'steam pipe in such manner 
that it could revolve, and having a second tube cross­
ing the first at right angles, with the interio!B in 
open communication. Small holes were then made 
in the second tube near its ends and on opposite 
sides. As the pressure of the steam against the in­
terior walls of the tubes was exerted on all parts ex­
cept the holes, the pressure opposite to these holes 
caused the apparatus to revolve. Two thousand 
years afterwards an Englishman by the name of Bar­
ker attached his name to Hero's engine, and it is now 
generally known among the English as Barker'S mill. 

In order to obtain the full power of the steam from 
Hero's engine it is necessary that the parts where the 
steam escapes should move with a v elocity equal to 
that with which the steam issues from the orifices. 
This high velocity causes great resistance from the 
air, and to diminish this resistance Mr. Avery con­
ceived the idea of making the cross tube or arms 
sword-Shaped. He obtained a patent for this im­
provement, and Hero's engine with sword-shaped 
arms is known in this community as the Avery en­
gine. 

Thirty years ago there was a large saw mill in At­
torney street, in this city, driven by an Avery engine. 
The arms extended about five feet, and the engine 
was run about 3, 000 revolutions per minute, making 
the velocity at the ends of the arms about equal to 
that of a cannon ball. As the specific gravity of 
«team a;t the atmospheric pressure is less than that 
of air, the resistance would be less if the engine 
were run in steam than if it were run in air ; it was 
accordingly surrounded by a box with a small open­
ing for the escape of the steam but which confined it 
sufficiently to exclude the air. The openings in the 
arms were very minute, if we remember rightly only 
one sixty-fourth of an inch area, and the steam was 
worked at a very high pressure. 

In order to resist the great centrifugal force result­
ing trom such rapid rotation the arms were made of 
cast steel. On one occasion a new engine was 
started which proved to have a fiaw near the end of 
one of the arms ; the piece came off and went up 
through two or three fioors with a force equal to that 
of a cannon shot. 

By long use deep furrows were worn in the edge 
and ,sides of the revolving arms, giving a jagged edge 
like an irregular saw. These furrows were probably 
first started by particles of dust, and the wearing 
was continued by the friction of the steam. 

After this engine had been in use some twenty 
years it was taken out, and a cylinder engine was 
substituted. We have been told that the proprietors 
regretted the change after it was made, finding on 
trial that they did not like the cylinder engine as well 
as the old revolver. 

A locomotive was constructed in this State witJl 'J>D 
Avery engine, but did not prove a success. The 
high velocity with which the arms revolve causes 
great resistance to any change, however slight, in 
the plane of rotation, and this unfits the Avery en­
gine for locomotive purposes either on railways or 
steamboats. Every passage of a curve on the rail­
road, and every roll of a steamboat would change 
the plane in which the arms were revolving, and the 
resistance offered by the high velocity to this change 
of plane would rack the supports of the engine to 
pieces. 

PETROLEUM. 

Like all other great staples of the country this ole­
aginous one requires machinery to aid in bringing it 
to tbe surface and to market. Its cost of production 
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can thus be very much lessened, and the profits of 
well owners, brokers, and all concerned, corre�pond­
ingly increased . Pumps are wanted, boring tools 
and engines are required, besides a host of minor 
auxiliaries not necessary to specify. Let oil men 
make their wants known in this particular and they 
can be supplied with any maclline required. Inge­
nious men connected with operations of the character 
in question should keep their eyes open. Fortunes 
have been pumped up out of the ground in a week, 
out there are a good many above ground stilI, and 
those who shall seek shall find. 

CONCERNING VALVES. 

When a ffled pump becomes deranged the first thing 
the engineer thinks of examining is the valve seats. 
They are so universally a cause of trouble that the 
ingenuity of inventors has been exhausted to facili­
tate the inspection of these parts. Bolts are made 
ready to cast off at a moment's notice, and bonnets 
are so contrived that they lmay be quickly disengaged. 
The trouble with valve seat s irequently arises from 
imperfect construction. Valves are of so many dif­
ferent kinds, ho wever, that some discussion of the 
several varieties may not be out of place. The ordi­
nary circular brass valve with a brass seat, s'Jmetimes 
called a clack valve, is one generally used in small 
pumps for feeding boilers, and other uses. They are 
sometimes made with flat seats, but are oftener coni­
cal in form, and when thus made are frequently de­
fective Irom bad proportion. The taper is made too 
sligh�, so that in rising and falling the valve becomes 
jammed in its seat, and refuses to work. Valves with 
spindles often leak from the spindle being uent ; a 
very slight bend, not visible except by putting the 
valve in the lathe, is enough to disable the pump. 
Muddy water is also a source of trouble in this re­
spect. These valves work very well in pumps where 
not over four or five inehes iu diameter, uut beyond 
that size a better substitute is found in a vulcanized 
india· rubuer disk. The disk in use varies from half 
an inch in thickness to two and a half inche", accord­
iug to the areD. 01 the passage ; awl the seat is simply 
a gmting, with the Rhal'p \1<1geR l'ollnc1ed 80 that the 
val ve will not be cut by them. In spite of this pre­
caution, however, the valves wear rapidly when large, 
by reason of the heavy pressure from above. This 
objection has been measurably overcome by employ­
ing a number of' small valves instead 01 a single large 
one. This plan, again, has th" disadvantage of ne­
cessitating small bolts and narrow openings in large 
pumps and heavy buckets, so that the small fixtures 
are often knocked off and broken oy the violence of 

applied to a single disk valve as to raise an anchor, 
but it requires no j udgment to apply it, and is a sim­
ple question of areas. Instead of being iron they are 
now brass and iron, in such proportions that the 
greater expansion of the softer metal is compensated 
for by its reduced quantity. When this proportion is 
observed the valves are perfectly tight, and will re­
main so with proper care. 

. . . .  

GREASE BALLS. 

Mr. Gilbert Valentine, engineer at Messrs. Har­
per & Bros. , in this city, recently called at this office 
with some balls of grease which had collected in the 
exhaust pipe of his engine to such a degree that the 
opening was practically closed. These balls were 
sixteen in number, and we are informed that there 
were six more. Tr.ey are about an inch and three­
quarters in diameter, in appearance black, and of the 
nature of black-lead in consistency and fracture. 
They cut easily and leave a shiriing mark under the 
knife. Mr. Gilbert informs us that he uses nothing 
but tallow in his cylinder. The formation of such 
balls is not unusual in steam engines, and we have 
seen them taken ii'om locomotive cylinders and other 
engines in localities where hard water was used. 
They are principally C!omposed of tallow, which com­
bines with the impuritit>s in the water carried over 
by the steam, together with such foreign matter 
as may accidentally ue introduced to the cylinder. 
The wear of the surfaces iu contact, such as the paek­
ing and the cylinder, is also carried off by the grease, 
so that a portion of iron is contained in them. These 
balls often accumulate in the bottom of the cylinder ' 
ports, and, where the clearance is great behind the 
piston, or before it, have been known to knock out 
the head by being blown out of the port into the 
cylinder. Balls formed in engines operating in lilne­
stone regions, 01' where the water is unusually cal­
careous, are frequently as hard as stone. Those 
which Mr. Valentine brought us are the largest we 
have ever seen. 

Some engineers use black-lead in cylinders that 
have been uadly scratched, aud the presence of this 
mineral is exceedingly favorable to the formation of 
greaHe halls. The existence 01 tlwm shows the ne­
cessity of frequent examination of all parts of steam 
engin es, especially the pistons aud ports, or those 
points where such accumulations are likely to occur. 
The passage of the exhaust pipe alluded to was almost 
stopped by the presence of eighteen solid balls nearly 
two inches across. 

EXPANSION OF LIQUIDS. 

th� water ill meeting, or passing through them. These In a former article we treated of the degrees of ex­
.small valves and openings also churn the water into pan�ion of certain metals and other solids. Gases 
foam, 80 that the pump is much less effective than and liquids expand also, but in different ratios. The 
when lifting a solid column. same liquid, water for instance, expands unequally 

Of old the ponderous metallic butterfly valves were at different temperatures ; but the law for its changes 
used in marine steam engines for foot valves, out- as well as for those of other liquids cannot be laid 
board delivery valves, and the valves at the nozzle of down with certainty. As a general rule, however, 
the air pump, where it delivers its contents to the hot the fluids which expand the most are those which 
well. These valves weighed upward of 200 pounds boil at a low temperature, as alcohol and some of the 
each, on heavy engine», and the thumping and pound- more volatile essences. The amount of force gener­
ing when they were at work may be imagined. It ated in the expansion of liquids is enormous, and 
was a great improvement when they were deposed by this is taken advantage of by practieal men in test­
rubuer valves, as they nolY are universally. Force ing !lteam boilers with little or no labor, and with 
pumps on screw engines and locomotives have usually great certainty and safety. The plan is to fill the 
much larger valves and openings than common pumps, boiler as full of water as it will hold, close all aper­
and in marine engines they are invariauly of vulcan- tures, and load the safety valve to the greatest 
'ized rubber. Ball valves were formerly much �ed, but amount the boiler will ordinarily bear. A fire is 
are not now in modern steam engiaes. The ob- then kindled in the furnaces, as usual, and the .heat 
jection to valves 01 this form is that t.hey fill the water causes the liquid to expand, long uefore it reaches 
ways auove, unless a side passage be made for the its boiling point, with great force. Water expands 
water in the valve chamber. When made of rubber it very irregularly, with equal increments ot tempera­
answers well in small pumps. Metallic balls are used, ture, between the freezing and boiling points ; the 
but they are costly to make, and are not always whole amount of its expansion between the two de­
tight ; they are also heavy, and uatter the seats. grees just mentioned is comparatively small, its co-

Much ingenuity has been expended in making valves efficient of expansion being less than that of any 
in eomplicated forms, but such methods are, in our other liquid, except mercury. The most noticeable 
opinion, wrong. Simplicity of construction in a steam irregularities in the expansion of water occur between 
engine is the first requisite, for from it generally arises 32° and 40°, and, what. is most singular, while all 
other good qualities. The puppet valves of marine other fluids have the greatest density at their freezing 
engines were first made of cast-iron, and were single points, that of water is shown at 39°.2 Fah.,  and 
disks. Intelligent engineers, however, prefer to use either above or below this point it expands. This 
double ueat, or balanced valves . instead, not only on f�ct is fully proved by experiments made with appar­
account of the reduced labor in handling the engine, atus devised for the purpose, and it explains why but 
but also from the decreased wear and tear of the a comparatively thin coating of ice, compared to the 
parts which operate them. Mere force can as well be . body of water, is formed on the surface of rivers and 

lakes, even in winters ot great severity ; for although 
water freezes at 32°, before that temperature can be 
reached the water on the surface expands, and al­
though col;�er is specifically lighter than the warmer 
and larger bulk below on which it floats. Ice is then 
formed on the surface ;  and, being a bad conductor, 
prevents the water below from freezing to a great 
thickness by checking radiation. 

FINED FOR NOT WORKING. 

It seems that the race of Gradgrinds, that Charles 
Dickens speaks of in " Hard Times, " is flot yet ex ­
tinct in England. An apprentIce to an iron-founder 
in England, who lately plead guilty of having ab­
sented himself for one day from his work, was sen­
tenced to one month's imprisonment, at hard labor. 

That must have been a cheerful service which the 
youth rendered after this punishment. Employers 
are often foolish. Compulsion is no part of a youth's 
instruction in a trade ; if he do not take to it cheer­
fully and natnrally he is useless, and might better be 
out of th'l shop than in it. Apprentices are no long­
er bound in this country, and this reform has insti­
tuted itself. The character of our apprentices is too 
high to admit of even seeming vassalage, and when 
master and apprentice cannot agree it is time, for 
the self-respect of both, that they should part. 

There is something to be said for both sides. BOYFl 
will be- boys, and to expect a youth to come into a 
shop and lay aside forever all his youthfulness and 
become the souer journeyman is unnatural. A boy 
without spirit is no boy at all, and he must have 
recreat:on at proper times and seasons. 

Eye service is nseless. A boy that works while his 
foreman is present, and goes into ground and lofty 
tumbling when he is absent, is better out of the shop, 
for he wastes his own time and sets a uad example 
to others. Out of the shop the employer has nothing 
to do with him, and his time is his own ; his morality 
and his accountability for misdeeds are also his own ; 
he alone must answer for them. 

If a youth wishes to learn a trade he will apply 
himself ; it is his interest to rIo so ; and ir his master is 

wise he will encourage, but never enforce, attention. 
Keep boys apart. Recruits in the army [ire [lilt with 
vet.erans, and soon make good soldiers. Fun is COll­
tagions, and one j oker will infect a dozen steady fel­
lows. Boys have their places in the shop as well as 
in the world, [ind they make journeymen as well as 
members of society. It is no part of the law of 
good sense or kindness to misuse them or be hard 
upon them. 

BEWARE OF RAW PORK. 

A few days sin0e we observed a butcher tasting 
some raw sausage meat iu his shop, and the act was 
immediately associated in our mind with a singular­
looking bottle which Dr. Hallett, of Brooklyn ,  has 
standing on the table in his office. When we first 
saw this bottle we supposed that it contained strips 
of some white bark very nicely prepared. But Dr. 
Hallett informed us that it was a tape worm, which 
he had recently taken from the bowels of a man who 
contracted it by eating raw pork in California. 

The old readers of the SCIENTIFIC AMERICAN will 
remember that the origin of tape worms in raw pork 
was pointed out in the pamphlet of Dr. Weinland, 
which was noticed on page 100, Vol. V. , new series. 
As we have several thousand new readers we repeat 
the caution. Fortunately the tape worm is very rare, 
but when it does occur it is caused by eating raw 
pork. 

BLOWING UP OF THE "ALBEMARLE." 

The rebel ram Albemm'le was destroyed on the 
28th ult. , by a torpedo, which was placed in position 
by a method that has been frequently recommended 
in the SCIENTIFIC AMERICAN. This method is to 
attach the torpedo to a boom extending forward from 
the bow of a swift vessel. It was demonstrated by 
Fulton that any vessel could be destroyed by the ex­
plosion of 100 Ibs. of gunpowder in contact with her 
oottom. The difficulty has been to get the torpedo 
against the vessel's bottom and explode it there. 
Plans tbl' floating torpedos clown by the tide very 
rarely if ever 'lucceed, and even when they are placed 
on the bottom vessels usually pass over them with 
impunity. But when a brave officer has a torpedo 
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