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NEW SERIES. J 

PNEUMATIC ELEVATOR. 

At the Ayresome Iron Works, the materials are raised to 
the level of the top of the range of calcining kilns and store 
bunkers by a pneumatic hoist, this hoist being situated at 
one end of the range, while at the other there 'is a pneu­
matic drop, by which the empty wagons are lowered. We 
now give an engraving of the hoist, which will explain its 
construction. 

Th., lift-which is of a type designed by Mr. Gjers, and 
successfully introduced by him 
!8Toral years ago-consists of a 
pair of cast iron cylinders 
plltteed sufficiently Il1.r apart for 
the platform on which the wag­
ons are carried to riee and fall 
between them. Each cylinder 
is 48 inches in diameter, and is 
made i� lengths of 8 feet each, 
boIted together by flanges, as 
I!hown, each length being re­
cessed· at one en.-9, to receive a 
cor;esponding rib fo:med on 
the face of the next length. The 
two cylinders are 14 feet 9 inch· 
es apart from center to center, 
and at the top they are connect­

ed by a east iron arched girder 
which ties them firmly togetht 
er. Each cylinder also carrie 
at the top a pair of short cass 
iron girdffs or caps. which serve 
to support the plummer blocks 
for the axes of the puU.,ys 
around which pass the ropes 
connecting the platform with 
the pistons of the pneumatic 
cylinders. These pulleys are 

each 8 feet in diameter by II 
inches broad on the face, and 
tbey are made with wrought 
iron arms and cast iron rims 
and bOS'll6S. The two correspond­

ing pulleys belonging to the 
two cylinders are-keyed on the 
same shaft, this shaft being 
about 5 incbes in diameter i and 
as the wire ropes from the cor­
ners of the table are made to 
lap once round the pulleys, the 
pistons in the two cylinders are 
compelled to move together, 
and the table is kept horizontal 
while ridng and falling. The 
.hafts of the two pairs of pul­
leys are situated 9 feet apart 
from center to center, and there 
is thus sufficient room between 
each pair of pulleys for a safety 
chain which is attached to the 
piston, carried over a pulley 2 
feet 9 inches diameter, as shown 
in the front elevation, and 
thence down to the table. Un­
der ordinary circumstances, 
however, these safety chains 
are free from Mtrain,'tmd thry 
are merely provided to act in 
the event of the breakage of a 
rope. 
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working, the loads to be taken up vary from 15 to 16 tuns, 
and the balance is such that with this load an exhaustion 
equal to about 6 lbs. per square inch is required to lift the 
tabl€!, while a plenum of about 4 lbs. per square inch is re­
quired to bring the table down. 

The hoist is worked by a pair of engines having the cyUn­
dere inclined at an angle of 45°, the two connecting rods be­
ing couplpd toa s4-ile crank at the center of a crank shaft 
which has at its ends a pair of opposite overhung cranks 
driving a couple of single acting air pumps, both of which 

['3 per .&.nnum. 
[IN ADV ANC)!;, J 

are controlled with great ease, and require a very moderate 
expenditure for maintenance, while their construction is such 
that workiDg parts are at all times open to inspection-an 
important point in machinery of this class.-Engineering .. 

._ .. 

h Electricity Generated by Water (Jurrent., 
Zlillner has ascri'->ed the production of the electric currents 

of the earth to the incandesct nt molten masses in motion be­
neath the crust which generate currents in the direction of 

their own motion i and he has 
expressed the opinion that all 
current. movements of fluids, 
especially when in contact 
with solid bodies, are io some 
extent accompanied with CDr­
renta of electricity that have 
the same direction as the flui<ls 
themselves. He inserted the 
ends of the copper wires of a' 
very delicate galvanometer, of 
Sauerwald, just within the 
wall of a caoutchouc tube con­
veying a l!tream of water, and 
observed a deflection of sever. 
11.1 degrees of the galvanome­
ter scale, thereby indicating 
the existence of an electrical 
current whose direction il! that 
of the water. The greater 
the distance between the ends 
of the wires-which, by the 
way, need not be exposed to 
the force of the current, but 
may be replaced by metallic 
plates lying against the wall 
of the tube-the stronger the 
deflection of the needl.". 

The platform consists of trans­
verse timber beams, 15 feet 4 

PNEUMATIC ELEVATOR AT THE AYRESOME IRON WORKS, 

While recently repeatIng 
ZaUner's experiments, Beetz 
obtained similar rellults, but 
found that the currentlil have 
a much simpler origin. The 
needle is deflected so long as 
the reservoir in which th� 
water falls is not isolated. The 
metal tap, the stream of wa­
ter, and the reservoir, in fact, 
form a voltaic tJement (brass, 
water, lead) whose current it 
is which deflects the needle. 
By filling the reservoir, ana 
dipping the free end of the 
tube, also filled, inti> it, the 
current is observed though the 
water be shut off, nor does any 
change take place when the 
tap is opened. By simply in­
verting the position of the 
tube, the direction of the cur. 
rent is reversed; this is ob­
served to be the case with or 
without a flow of water. If 
the reservoir be isolated, no 
current is formed i this is so 
whether the water be allowed 
to flow or not. When tap and 
reservoir are of zinc, no cur­
rent is produced with or with­
out a flow of water, and with 
or without isolation of the re­
servoir. According to Baetz's 

inches long. 14 inches deep by 12 inch'3s thick, to the ends of 
which the wire ropes, already mentioned, are attached, these 
beams being connected by suitable timber framing and by 
the longitudinal beams on which the rails are fixed. The 
length of rails carried by the platform is 20 ft'et. To the 
framing of the platform are bolted a pair of cast iron brack­
ets, which work against timber guides fixed to the cylinders, 
as shown. These brackets aho form the points of attach­
ment for the safety chains, and from the tops of them trues­
rods pass diagonally to the ends of the transverse timber 
beams already mentioned, as shown in the engraving. 

The pillton!! are of cast iron, and are packed with double 
cupped leathers, ready access to the packing being obtained 
through openings formed in the sides of the upper lengths 
of the pneumatic cylinders, these lengths not being traversed 
by the pistons during the regular working of the hoist. The 
lift is worked by alternately creating in the cylinders a ple­
num, or a partial vacuum below the pistons, according to 
whether the table bas to be lowered or raised. In ordinary 

exhaust from one pipe and deliver into another. These two 
pipes are connected to a cafing fitted with a slide valve, the 
arrangement being such that, by merely shifting this valve, 
either the euction pipe can be placed in communication with 
the cylinders of the hoist, and the delivery pipe with the ex­
ternal air, or V-iC6 VIYna. The two cylinders of the hoist are 
placed in communication with each other by a pipe of rectan­
gular section connecting their lower ends, thIs pipe measur­
ing 6 Inches by 12 inches inside, while from one of the cylin­
ders a pipe leads off to the slide valve casing already men­
tioned. 

The hoist we have been describing lifts the wagons 35 feet, 
and with the four furnaces in full wOlk, it will have to raiee 
at least 6,000 tuns per week, this quantity being the gross 
weight of the material and trucks. At present, of course,it 
is raising bllt about half thllt quantity. As we have already 
stated, pneumatic hoists, such as that we illustrate, were in­
troduced several years ago by Mr. Gjerll, and thllY are now 
in use at a number of iron works. They work very steadily, 

obEervation�, then, no electricity is generated by a stream 
of water. 

._ .. 
SOLAR ECLIPSES AND MAGNETIC VARIATIONs.-In refer­

ence to the question of a possible connection between .solar 
eclipses and terrestrial magnetic variations, as deduced from 
the observations of December, 1870, M. Broun Etates that a 
comparison of obEervations made at Trevandrum (near the 
central line of the eclipse of December, 1871, on that occa­
eion) with other observations indicates t11.at ordinary slight 
magnetic disturbances, passing from one region to another, 
do not appear to undergo any change of character either be· 
fore, during, or after an eclipse. And hence he concludel! 
that solar eclipses have not the influence in producing terres­
trial magnetic variations that Diamilla Milller and others had 
assigned to them. 

. .... . 
ONE kundred and twenty-one patents have been granted. 

on windmills in the United States llince 1854. 

© 1872 SCIENTIFIC AMERICAN, INC



:PLATING WITH: ALUMINUM. 

[From the Deutsche Industria Zeitung. by Dr. Clemens Wlnkler.J 

Seventeen years hava passed since H. Daville first pro­
duced aluminum on a commercial scale; but the expectations 
regarding this very interesting and meritorious invention of 
the distinguished French chemist have not as yet been ful­
filled. Although many of those expectations were some­
what exaggerated, they were not and are not so unreasona­
ble as many people believed them to be; for a metal with so 
many valuable properties would be useful in many of the 
technical arts. Among these properties are a beautiful 
color that does not change in the air, nor yet in sulphurous 
exhalations, and further, remarkable lightness,an agreeable 
resonance, and a capability of being worked into any shape. 
MGlreover, in the use or manipulation of aluminum, there 
have not hitherto been observed any deleterious effects. 

It is generally conceded that the cost, and not the absence 
of properties which make other metals valuable, has pre­
vented the more extensive application ot aluminum; and 
the price, although it is considerably le�s than it was at first, 
has remained high during the last few years. The cost of 
production of this metal, which can only be effected by the 
use of sodium, cannot possibly be the only cause of its high 
price; for the commercial manufacture of sodium may be 
considered as a solved problem, and, as soda ash is very 
cheap, sodium might be produced at a moderate cost if the 
demand were greater than it is. Large production is caused 
by large consumption, and the US0 of aluminum. has been 
hitherto limited, mainly because custom and use have op­
posed the introduction of such a novelty. Stories have been 
told and written about poisoning by cooking vessels made of 
copper, by glazings containing lead, and the formation of ver­
digris on spoons of (alloyed) silver; and if people were only de­
termined to produce these utensils from aluminum, all danger 
from poisoning would be removed, and they would have 
vessels the appearance and durability of which would scarce­
ly leave anything to desire. They would be more convenient 
to handle than our light crockery ware, for thfly can be made 
as light, and, what is important,cannot be broken. Splendid 
pitchers, plates, goblets, lamps, etc , might be manufactured 
from deadened and embossed aluminum; and the lightness 
of spoons of this metal would make them more conV:bniwt 
than those of silver now in use. It is rather surprising that 
they have not yet been more commonly introduced, for people 
are generally Elore particular as to their spoons and forks 
than as to any other table utensil. In this case, it is not the 
price, but only prejudice, which presents itself as a draw­
back, for the price is only half of that of good silver; be­
sides, the difference in the specific weights of both metals and 
th� consequent cheapness in the use of aluminum are so 
great that, for the value of one silver spoon, at least seven 
equally large aluminum spoons might be bought. True, 
aluminum is neither a rare nor a noble metal, but it possess­
es nevertheless advantages over alloyed silver which give it 
a much finer appearance; it does not get black, nor does it 
form verdigris, and what it lacks in brilliancy and appear­
anci'l, is well compensated for in its agreeable lightness 
Otto says very truly: "If spoons of aluminum were even 
more beautiful and durable than silver spoons, they would 
flevertheless not be used in the households of the wealthy, 
merely because they are cheaper than silver spoons. It is 
surely more agreeable to hold a light spoon than a heavy 
one, but the silver spoons are made as heavy as possible,and 
tea spoons are made as large as children'S spoons t) exhibit 
the wealth of the owner. The larger the spoon, the wealth­
ier the man." We may let time conquer these prejudices, 
and hope that all-subduing fashion will make itself useful in 
this field. 

The more important question which now deserves our at­
tention is: Whether it be not possible to plate certain metals 
and alloys, of unsatisfactory color or which are subject to 
changes in the air, with aluminum, so as to give them, at 
least Buperficially, the advantages and properties of this 
beautiful metal? For this purpose, as so small a quantity is 
used to cover a large surface, the pr€ScDt high price would 
not be any drawback; and the question now re.nains: Is t,be 
coating of ordinary metals with aluminum practicable? 
This question has lately been propoundbd in the Deutsche 
Indu8trie Zeitung as follows: "Does any one know of a re­
cent and reliable process for electroplating oth_er metaIa 
with aluminum or its alloys ?" This question must be an­
swered in the negative. 'I'here are, in general, two methods 
known, which are employed to coat one metal with another, 
namely, the galvanoplastic process and plating with foil. 
The separation of aluminum by the galvanic current suc­
ceeds only when the anhydrous double salt of chloride of 
aluminum and sodium is used; this salt melts at 1850 C., 
and thus an incoherent coating only is obtained, which, be­

-sides, contains chloride of sodium, and is in no wise durable. 
From watery solutions, aluminum has not as yet been precip-
itated in a metallic state, and Gore certainly errs in stating 
that, with a weak current, copper may be plated with alum­
inum. In regard to plating with foils of this metal, it is 
possible in some degree, but the resulting product is perfect­
ly useless. Plating iu this manner requires a sort of brazing 
and a final intimate unification of both metals by rolling, 
and these conditions cannot be fulfilled with aluminum. 
As is well known, the ductility of this metal is almost de­
stroyed by only a small admixture of other metals; iron 
makes it fragile, and copper imp�rts to it the brittlene�s 
of glass. Although it is possible to melt a sheet of alum­
inum upon another metal, an alloy is formed at the surface, 
by contact of the two .metals, which possesses no ductility 
whatever, so that rolling crushes it to powder, and so the 
foil gets 100861 and separatlls. And, even if it were possible 

to plate with aluminum, it remains very questionable whether 
there would be anything gained. Aluminum in a compact 
form is very durable and not readily changed, either by Oxv­
gen or sulphur; but it is verv changeable in a finelv divided 
state. In sheets and powder it is very oxidizltble, and when 
amalgamated, it heats spontaneously in the air and separates 
into alumina and quicksilver. The layer of aluminum on the 
plated metal would in any case be very thin, and it is prob­
able that this otherwise unalterabllil metal would lose its du­
rability by the extreme tenuity. 

- . - -
The Stea m  Excavator. 

Mr. Isaac Otis, of Houghton, Mich., writing to the Railroad 

Gazette, says that the Steam Excavator, now so commonly 
used, was the invention of his brother. 

His name was William S. Otis, and at the time he was a 
resident of Philadelphi". The first machine was built for 
him by East wick and Harrison, somewhere about 1837, and 
they afterwards built several. including two for the Russian 
Government, which were used in the construction of the 
Petersburg and Moscow railroad. 

Messrs. Eltstwick & Harrison afterwards (in connection 
with Mr. Williams, of Baltimore) went to Russia, where they 
built all the locomotives and rolling stock of this great Rus­
sian railway. 

Mr. Otis died in the year 1839: at the time of his death, he 
was one of the celebrated firm of contractors under the s tyle 
of Carmichael, Fairbanks & Otis. Many of the forem03t rail­
road contractors now living commenced as foremen for Car­
michael, Fairbanks & Otis, among them such men as Sidney 
Dillon, O. S. Chapman and others. 

These excavators have been, and are still, largely used in 
the construction of railroads and callaIs, and, in the shape of 
dredging machines, in digging out our harbors. 

At the time of Mr. Otis's death, his firm were engaged in 
constructing some.of the heaviest sections of the Boston and 
Albany railroad (then the Westerll railroad), and were using 
steam excavators; among other points, the sand cut, just east 
of Springfield, Mass., was taken out by one of these ma­
chines. 

The cheapest work ever done in the United States, if not 
in the world, was in the filling up of the great trestle bridge at 
Girard, Pa., on thR line of the Litke Shore railway. This em­
bankment, of a million cubic yards, was made of earth dug 
by steam excavators. The contractors were Messrs. Dillon, 
Chapman & Clyde, and the work was done at a cost of not 
more than six cents per cubic yard, including digging, haul­
ing and dumping, the contractors furnishing everything ex­
cept the ties and railroad iron for the track. 

The excavators are now built by Messrs. John Southern 
& Co., of Boston, cost about $8,000, we:igh some 22 tuns, last 
indefinitely (some machines are still at work that were built 
thirty years ago), and will dig and put into cars 1,000 cubic 
yard� of sand or gravel per day; in fact, about the only limit to 
their powers in soft digging is the ability to take the material 
away as fast as the machine can load it. They will dig the 
hardest earth, and in fact some kinds of rock. The shovel 
holds 1t cubic yards, and in sand they can fill this and dump 
the material into cars twice in one minute. 

Three men are employed in running the machine, an engi 
neer, cranesman and fireman; it consumes about one cord of 
wood per day, or its eq uivalent of bituminous coal. 

ThbY are locomotives as well as excavators, and can be fit­
ted with extra wheels to run upon a 4 feet 8t inch gage, 
They are used in working sectional tracks of 4 feet lengths, 
and after digging all the earth within reach move themselves 
up ready for a fresh bite; th"y make a through cut wide 
enough for a single track railroad without widening out. 

Many railroads have them in use to load their gravel 
trains. 

_ .•.. 
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and Hermosa are popular, flowering young and freely where 
there is room, good light, and a year or two of age. Lamar­
qu.e and Marshal Niel are great rose house favorites. 

_ .•. -
THE HEALTH OF THE WORKMEN OF THE EAST RIVEld 

BRIDGE. 

Mr. F. Collingwood, in a paper read before the American 
Institute of Civil Engineers, alludes to the adverse criticisms 
of the press on subterranean foundations, on account of the 
danger, to the health of the workmen laboring within them, 
by the pneumatic pressure, and cites, as a case in point, that 
of the caissons of the Ea.st River bridge. On the Brooklyn 
side, the men worked 8 hours, in two shifts of 4 hours each, 
down to the fun depth of 44'5 feet without injury. On the 
New York side, the time was reduced correspondingly from 
7t hours at 45 feet to 4 hour� at 77 feet. The first fatal casa 
which was considered as fairly attributable to compressed air 
took place at a depth of 75 feet, from congestion of the lungs. 
The man was of full habit, and an examination of but two 
days before had proved his lungs to be sound. There were 
perhaps a dozen cases of paralysis, which all recovered in 
from three days to three weeks. At from 50 feet· depth to 
the end, severe pains in the legs and arms were frequent, but 
did not last long. The remedies employed were ergot and 
morphine to alleviate pains in the limbs; stimulauts, togeth­
er with Jamaica ginger, were given for epigastric pains. 
Where vomiting set in and was persistent, paralysis frequent­
ly followed. Coffee was always served to the men immedi­
ately after coming out of the cajs�on, and bunks were provided 
in which all who wislled could rest. 

An important conclusion from the records kept of cases is 
that the greater number of those who have retained their 
health throughout are wiry, somewhat spare men; while 
most of the dck and all who died were fleshy men of full or 
large size. 

The following are the rules for the workmen in the caisson: 
1. Never enter the caisson with an empty stomach. 2. Use, 
as far as possible, a meat diet, and take warm coffee freely. 
3. Always put on extl'Jl. clothing on coming out, and avoid 
exposure to cold. 4. Ex:ercise as little as may be during the 
first hour after coming out, and lie down if possible. 5. Use 
intoxicating liquors sparing ly; better, none at all. It is dan­
gerous to enter the caisson after drinking intoxicating liquors. 
6. Take at least eight hours' sleep every night. 7. See that 
the bowels are open every day. 8. Never enter the caisson 
if at all sick. 9. Report at once to the office all cases of ill­
ness, even if they occur after returning home. 

- --
Steam on the (J a nals. 

The Fountain City, a new boat, is the name of a new canal 
competitor for the $100,000 prize, which arrived at Albany re­
cently, after a five days' trip from Buffalo. The propelling 
wheels are described as so arranged that the waves produced by 
one wheel are broken down by those from the'other. Her speed 
averaged over three miles per hour. The wheel is said to 
have all the power of a screw in the fore and aft blades, and 
a square pull, in addition, by one of the side blades, and con­
sequently will develope more power, it is supposed, with fewer 
revolutions per minute, than ordinary wheels. 

- . - . -
Wooden Ware Work8. 

The Erie Wooden Ware Uompany's works, at Erie, Pa., oc­
cupya main building 250X125 feet. They have one engine 
of 70 horse power; two pail lathes, one tub lathe, one auto­
matic saw for broom handles, one broom handle lathe, two top 
and bottom lathes, three stave saws, one matcher for edging 
up, one planer, and three saws for slitting staves the right 
lengths. The workshops, says the American Manufacturer, 
are quite interesting and present a very pleasing picture. 
First the rough logs are cut up into required shape and length, 
and then, by a peculiar machine, the staves for the tub are cut Cnt Flo,ver8. 
from it in a slightly curved form,which entb:ely does away with Those of our readers, sltys the Gardener's Monthly, who live 
the old system of bending th�m ; and from one man to another in what in a social sense we may call the country, have little 
the staves are handlell until the rough pan is made or fix:ed to-idea of the growing immensity of the cut flower trade in the 

d gether; then one man turns the outside with chisel and san large cities. While it is believed that gardening as a fine 
paper until perfectly smooth, and another does the same for art, or even the mere cultl'vatl'on of flow-rs as a luxury, has -
the iIi side ; then it sent to another department for the bottom not kept up in ratio with the increase of population, the mere 
and lid, and then for the hoops. Everything is in place, all florists' trade, that is. that which furnishes plants and flowers 

'are unusually intelligent men, and order reigns supreme. The for temporary ornament and decoration, has probably doubled 
whole implement reminds us of some magic apparatus. .Af­within the last ten years. Not only do florists grow flowers 
ter being made in the shop, the pa'ls aJ16 sent to a floor above of their own in great quantities for baskets and bouquets, 
where the ha�dles are put on, and those intended for dairy but many away from the immediate circle of the cities find it 
purposes are taken to the painter's room, and after receiving profitable to grow flowers to sell again to those who put 
his attentions are packed in another department for ship-them up; and even private gardens frequently contribute to 
ment. We were particularly interested in seeing the drying supply the demand. Indeed the tendency of this division 
houses, situated some distance from the main building, of between the one who grows the flowers and the one who sells 
which there are ten, six of which are for steaming purposes, is continually growing greater. Land in the city is high and 
and four are operated upon by hot air, for which purpose the taxes heavy. Flowers are light and travel easily by rail or 
company have four separate boilers. There are constantly wdgon, and thus cltn be raised to better advantage away from 
50,000 feet of lumber, about 500 cords of pail bolts, and from, the expenses of a Iltrge town. The principal flowers grown 
400 to 600 cords of cut staves being operated upon. The for this purpose are roses and camellias, but heliotropes, 
specialty of this company Is in the manufacture of tobacco vI'olets and many other popular flowers come into good use. 

d h hI tubs, and they are certainly made with great skill an ig -These leading flowers are sold at a price per hundred flowers 
finished material. The company own 4t acres of land herb -camellias in their best time wholesaling at about $20 00 
and intend to double the capacity of the present factory as per hundred, and roses at about half this rate. As a general 
soon as possible. They have sixty-five men and boys con-thing, camellias are raised in pots or tubs, but roses ar,e most stantly employed, and have orders ahead; -and, at present, generally grown in the natural ground under a glass house 
their income exceeds $250,000 per annum. The officers are erected for the purpose. A rose house on this principle is a 

1 S. S. Spencer, president; G. W. F. Sherwin is genera super· very pretty sight in the winter season-n9t quite as gay per-
intendent, and R. W. Flower, Jr., secretary and treasurer. haps as its rival the camellia, but with a fragrance which, if 

plants have sensation as some wise folk tell us, the camellia 
doubtless envies. Manv roses do not flower freely under 
glass in winter unless the houses are very tight, or unless 
they have some age. For most general purposes, Safi'rano, 
Bon Silene, Luxembourg, Isabella Sprunt, Archduke Charles, 

_._.-
THE Academy of Sciences of Bologna, Italy, offers a prize 

of 1,200 francs ($240) for the best essay on the applications of 
galvanism. The papers may be written in Latin, Italian, or 
Freneh, and must be submitted before June 30, 1874. 
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The AmerIcan P neumatIc Hallway Bra ke in 

Enl/;land. 

It is perfectly well known that it forms no part of: the 
policy �f this journal to advocate the adoption of patented 
inventions. It is our policy, however, to advocate the adop­
tion of substantial improvements in the arts of construction, 
whether they are or are not patented. It is without hesita. 
tion, therefore, that. we state our conviction that, by the 
adoption of such a brake as that recently introduced into 
this country by Mr. Westinghouse, collisions might cease to 
have any important existence. It is right that we should ex­
plain why we single out the Westinghouse from many other 
systems of continllous brakes, more or less efficient, which 
have been tested in this cou�try. The reason is this :-No 
locomotive superintClndent or manager is justified in incur­
ring a large expenditure on an unheard-of or comparatively 
untried invention. We know nothing of the existence of 
any oth�r form of continuous brake which has been so ex­
tensively used as that we have named. In thtir immediate 
effect, all continuous brakes are pretty much the same, when 
once the wheels are skidded. The difference lies in the mean< 
by which the wheels, are skidded. We believe, in common 
with a very large body of engineers. that Mr. Westinghouse 
has solved the problem of constructing a good continuous 
br: ke. It is quite possible that a far better brake may be in­
vented, but with this we have nothing to do. The Westing­
house ,brake has passed far beyond the limits of the first 
stage. Its construction occupies hundreds of hands and all 
the resources of a manufacturing establishment of great 
dimenllions in the United States. All the principal Ameri­
can lines use it already, or are adopting it. Many hundreds 
of the little air-pumping engines have been made. The 
operation of the brake. is eminently satisfactory. Why 
should it not be adopted extensively in this count:-y? We 
are not hard to please; we do not, be it understood, write to 
advocate the adoption of the Westinghouse brake, but we 
write to advocate, nay, to insist on, the general adoption of 
a lirst class continuous brake on our railways, no matter who 
is the inventor, and we cite the Westinghouse brake because 
it affords a direct and complete answer to those who argue 
that there is no good continuous brake in existence, and that 
thllY will wa:t till one is invented and tested. We cut the 
ground from beneath these gentlemen at once, by asserting 
that all that can"be required is provided rtlady to their hand. 
It remains to be seen whether, among the multitude of our 
readers, one ca.n be found to argue that we have advanced a 
single statement which is contrary to truth, roason, and com­
mon sense.-Engineer. 

. . -.-
Faraday and Field. 

Dr. Gladl!tone, in his" Memoir of Faraday," just republished 
here by the Harpers, tells the following story, which is worth 
reproducing:-

-
" Inventors 8.tId promoters of llseful inventions frequently 

benefited by the advice of Faraday, or by his generous help. 
A remarkable instance of this was told me by Cyrus Field. 

Near the commencement of his great enterprise, when he 
wished to unit a the old and the new worlds by the tf'legraph, 
ic cable; he sought the advice of the great electrician, and 
Faraday told him that he doubteil the possibility of gettipg a 
message across the Atlantic. Mr. Field saw that this fatal 
objection must be settled at once, and begged Faraday to make 
the necessary experiments, offering to pay him properly for 
his services. The philosopher, however, declined all remun­
eration, but worked away at the question, and presently 
reported to Mr. Field: 'It can be done, but you will not get 
an instantaneou� mlssage.' 'How long will it take?' was 
the next inquiry. 'Oh, perhaps a second.' 'Well, that's 
quick enough for me,' was the conclusion of the American; 
and the enterprise was proceeded with." 

_ .... -
Leaves 10r Flavoring. 

The Garden, an English periodical, after remarking that 
leaves are by no means so much used for flavoring as they 
might be, adds the following practical suggestions: -

One of the most useful and common of all l<'aves for flav· 
oring is that of the common syringa. When cucumbers are 
scarce, these are a perfect substitute, in salads or anything 
in which that flavor is desired. The taste is not only like 
that of cucumbers, but identical-a curious instance of the 
correlation of flavors in widely different familiel'. 

Again, the young leaves of cucumbers have a striking like­
ness, in the way of flavor, to that of the fruit. The same 
may be affirmed of carrot tops, which are as like carrots in 
taste as may be. In most gardens there is a prodigious waste 
of celery flavor in the sacrifice of the external leaves and 
their partially blanched footstalks. Scores of sticks of eel· 
ery are cut up into soup, when the o!ltside would flavor it 
equally well or better. 

The young leaves of gooseberries added to bottled flUit 
give a fresher flavor and a greener color to pies and tarts. 
The leaves of the flowering currant give a sort of intermedi­
ate flavor between that of black currants and red. Orange, 
citron, and lemon leaves impart a flavor equal to that of the 
fruit and rind combined, and somewhat different from both. 
A few leaves added to pies, or boiled in the milk used to 
bake with rice, or formEd intO'crusts or paste, impart an 
admirable and almost inimitable bouquet. 

..... -
l'tIoon Ught Reflect ion s, 

When standing by a lake side in the moonlight, you see, 
stretching over the rippled surface toward the moon, a bar of 
light which, as shown by its nearer part, consists of flashes 
from the siq,es of separate wavelets. You walk, and the bar 
of light seeins to go with you. There are, even among cul­
tivated people, many who suppose that this bar of. light has 
an objective existence, and who believe th!1.t it reall;r moves 

as the observer moves-occasionally, indeed, as I can te.3tify, 
expressing surpri�e at the fact. But, apart f10m the ob­
server, there exists no such bar of light; nor when the ob, 
server moves is there any movement of this glittering line 
of wavelets. All over the dark part of the surface the undu­
lations are just as bright with moonlight as those he sees; 
but the light reflected from them does not reach his eyes. 
Thus, though there seems to be a lighting of some wavelets 
and not of the rest, and though, as the observer moves, other 
wavelets seem to become lighted that were not lighted be­
fore, yet both these are utterly false seemings. The simple 
fact is that his position in relation to certain wavelets brings 
into view their reflections of the moon's light, while it keeps 
out of view the like reflecHons from all other wavelets.­
Herbert Sp encer. 

----------�_=GD�t4D .. � . .... ----------­
Spectroscopic Observat ions oC Fluorclllcent Light. 

In a recent communication to the American Ga8 Light 
Journal by Professor Henry Morton, containing details of a 
valiety of experiments on the above subject, the author 
says: 

In addition to the vast field already occupied by the spec. 
troscope as a means of discrimination, another useful though 
limited range may be given to it in connection with that re­
markable property of matter, in relation to light, known as 
fluorescence. This action was first thoroughly investigated 
by Professor Stokes, who, in 1852, published in the PlLilo-
80pltical :Jlran8action8 an admirable memoir on the subject, in 
which he conclusively showed that when blue or violet light 
lell on a vast number of substances it was absorbed and re­
emitted; with, however, in all cases, a lower.ing of its rate of 
vibration, or in other words a change in its color, from blue 
or violet, to green, yellow, orange, or red. His observations 
showed that tbe colora emitted by different substances varied 
greatly, and when analyzed with a prism broke up, in many 
cases, into characteristic groups of bright colored shaded 
bands. The spectroscope had not then, however, been intro· 
duced, and having no means of exact measurement,

'
his re­

suIts were rather qualitative than quantitative. 
B cquerel worked in the same dlrection and in the eame 

way, until very recently, and �everal other observers had 
added more or less to our knowledge on special points. 

Some time since it occurred to me that, if accurate measure, 
ments were made of the bright bands found in the spectra of 
fluorescent light emitted by various bodies, these might be, 
come a means of recognition and thus of qualitative analysis. 
With the assistance of Dr. H. C. BJlton, who kindly supplied 
me with a very large number of fluorescent salts, I carried 
out during the past summer a system of observation which 
developed several interesting results, among which, for ex­
ample was this, that the presence of impurities could be de­
tected in certain chemical BaIts, without so much as opening 
the bo(t�e3 in which they were sold. 

_1_.-
. Origin oC t he Puddllnll; Pro cess. 

Davy investigated the natllre of the flame, and communi. 
cated his discoveries in a lecture before a large audience. 
He demonstrated that it was within our power to produce a 
fllLme which, at a state of extreme heat, contained either free 
oxygen or unburnt carboA; that a large grate with a limited 
�upply of coal would generate the former, the oxidizing flame, 
while a small grate with a larger amount of coal would yield 
the other, the flame devoid of oxygen, but in which combus 
tible substances might be melted without the danger of com, 
bustion. Among the hearers sat a young man by the name 
of Cort, who directed his mind to these remarks. Up to that 
time cast iron was converted into wrought iron by heating it 
with charcoal and exposing the melted metal to a blast of air. 
By this process only small quantities of wrought iron were 
obtained at a time, through the necessity of producing but 
one bloom in a heat, which might easily be hammered 
out; and also on account of the cost of charcoal. In this pro­
cess, mineral coal could not be placed in contact with the 
iron, because the never failing presence of sulphur in .that 
kind of coal would render the iron unfit for use. From Davy's 
lecture on the flame, Cort struck upon the idea of decarbon­
izing cast iron without expo�ing it to the danger of the con 
tac" with coal, by allowing the flames only of the coal to play 
upon the cast iron. Thus originated that wonderful opera­
tion called the puddling process.-MoM. 

_ ....... 
Glass SpInning. 

The latest improvements in spinning glass are due to the 
Vienna manufacturer Brunfaut, who has already exhibited his 
talent in this speciality in 1850 at Pesth. After manifold 
trials, he discovered a composition which may be made at 
any time into curled or frizzled yarn. The frizzled threads 
surpass in fineness not only the finest cotton but even a single 
cocoon thread, and they appear at the same time almost as 
soft and ela3tic as silk lint. The woven glass flock wool has 
quite recently been used as a substitute of ordinary wool 
wrappings for patients suffering f10m gout, and its use for 
this purpose has been, it is stated, successful. Chemists and 
apothecaries have found it useful for filtering. The smooth 
threads are now woven into textile fabrics, which are made 
into cushion�, carpets, table cloths, shawls, neckties, cuff�, 
collars and othB'r garments, etc. They may be used for 
weaving the �gures in brocaded silk or velvet. As a material 
for fancy dresses, tapestry, for covering furniture, for laces, 
embroidery, hosiery, etc , the glass tissue will probably at 
some future time occupy a prominent place. Owing to its 
brilliancy and the splendor of its colors, it is the mo�t beau· 
tiful material for dressing the hair, neck, and head. In soft­
ness, the glass yam almost approaches silk; and to the touch, 
it is like the finest wool or cc·�ton. It possesses remarkable 
strength; and it remains unchanged in light and warmth 
and ill not altered by moisture or acids. J:lpots may readily 

be removed by washing. Beingnbn,infia.mmable and incom -
bustible,it is esptmially valuable for making dress materials for 
ladies. Clothes of glass fabrics are much warmer than those 
of cotton or wool; and at the same teme, they are of low 
specific gravity. They are also adapted for veils, as they repel 

the dust remarkably well. 'fhe composition of the matetial 

is still a secret; and the spinning requires extraordinary 
dexterity and constant attention. This part of the bris!ness 
is said to be very trying to the �ight. It is stated that, with 
a wheel of a diameter of five Austrian yards, one operative 
is able to spin 3,000 yards per minute. The loth, (which is 
equal to about eleven drams avoirdupois) is sold for· two 
florins_ninety.three cents gold. Some manufactures of 
glass yarn are sold at the followipg prices: 

Bedouin tassels from 46 cents to 69 cents; eagle feathers 
from 37 cents to $1.39; ostrich feathers from 46 cents to 
$2 .80; bouquets, 76 cents; CUffd, 1.15 ; ladies' neckties 70 cents: 
gentlemen's neckties from 46 cents to $2.30; watch chains 
from 23 cents to 93 cents; chignons from 46 cents to $4,60: 
trimmings 36 cents and upwards per yard; ladies'cloths 
from 12 to 18 cents per yard; ladies' hats from $4,60 cents to 
$14.40 cents. In conclusion, we may state that the Austrian 
Minister of Commerce has already organized schools for 
glass spinning in the principal seats of glass manufacture in 
Bohemia. 

..... . 
Cheap Life Insura n ce. 

A novel form of life insurance policy was brought to 01lr 
attention a few days since, and the inventor has secured it 
by copyright. By it, the insurance company is only liable 
for its assurance in case the protected party survives the as­
Bured, and thus the insurer is enabled to provide for his sur­
viving wife and children at greatly reduced expense. By it, 
he does not risk spending his efforh on heirs who may not 
need the money or in whom he takes but a comparatively small 
interest. Further, if the insurer prefer, the policy provides 
for payment of an annual sum during life, instead of the 
whole at once. 

The advantages claimed are such that, under ordinary cir­
cumstances, the compan". can afford to p'l.y, to the protected 
party, an annuity equal to five times the interest of the sum 
now secured by a like premium. For instance, a man 30 
years of age may secure to his wife of equal age an aunuity 
during her life, alter his death, equal to the income of $2" 
500, by an annual payment of not more than $12.50 (twelve 
dollars and a half) thus opening the privileges of liie insur­
ance to the poorest claSI!. Life insura.nce companies may ob­
tain fl111 details of the proposed new scheme by addressing 
the inventor, Henry H. Swift, Millbrook, N. Y. 

. .... -
Orll/;ln oC Electro-magnetism. 

The experiments of Volta resulted ill the pilfil named after 
him. Two heterogeneous metals,such as zinc and copper, 
are immersed in a glass of water, to which a few drops of 
sulphuric acid have been added; both metals we connect by 
a long wire, and then we find the wire possessed of a new 
force which can transmit a motion through the distance of a 
hundred miles and over. For a long time, the voltaic pile 
had been the subject of unsuccessful experiments for the 
purpose of finding its relation to the magnet, to 

'
which, on ac. 

count of its poles, it bears a certain resemblance. One day, 
Oersted, at a lecture in Copenhagen in 1819, noticed that a 
magnetic needle on his table was disturbed by a communica. 
ting wire that happened to pass over it. He removed the 
wire, and the needle resumed its polar direction; he then re­
placed the wire, and the needle again turned aside. 

Electl'o.maguetism was thus discovered. At once he recog­
nized the immense bearing of the phenomenon, repeated 
the experiment in presence of the magi�trate, a notary publie 
and other witnesses, and made a Latin affidavit; this places 
his name, for all time to come, among the benefactors of the 
human race. The advantage of his invention ii enjoyed by 
all of us who daily read telegrams from distant parts of the 
world as if this rapid transmission of news were a matter of 
course. The wonder has become a fact of daily occurrence; it 
it rises with us and accompanies us through the day. 

_._," 
PREPARATIONS are being made at the Woolwich Arsenal 

for the erection of the 30 tun Nasmyth steam hammer, the 
large6t ever constructed. It will be able to strike a blow 
equal to the weight of about 800 tuns, and the bed for the an­
vil has therefore to be of enormous strength. An excavation 
45 feet square and 20 feet deep has been made, then piles, 
about 100 in number, driven into the solid gravel about 20 
feet and the interstices filled up with concrete; on these was 
placed a block of iron 30 feet broad and 11 inches thick, 
weighing 160 ton�, and on this two layers of oak balks. On 
this timber was next placed another iron plate, 10 inches 
thick and 27 feet square, weighing 121 tuns, and then followed 
a number of oak balks as before, standing vertically and 
bmnd together with wrought iron bands. 'l'wo more iron 
plates, weighing together 214 tuns, have also been lowered 
upon the oak balks, and one heavier than any yet placed will 
Ilhortly follow. Upon this the anvil block, shortly to be cast, 
which is to weigh 102 tuns will rest, and it will be surmounted 
by the anvil face, which will be 12 feet in diameter and weigh 
60 tuns. 

.. � . 
MR. A. D. BREAZELE, of Alabama, has patented a mosquito 

frightener composed of the following formidable ingredients: 
Oils of pennyroyal, savin, origanum, terebinthe and sassafras, 
tinctures of lavender, chloroform and arnica; gum camphor, 
niter, alcohol and kerosene oil. If the Alabama mosquitoes 
can stand such a preparation as the above, they are proof 
against anything, and the, only remaining thing to be done is 
to set mouse traps to catch them. 
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COMBINED PIPE WRENCH AND VISE. 

1 titutific !tutricau. [N  OVEMBER 2, 1872. 
at the end of the year as when he began, he natlually grows a subalpine l'egion, partly within the northeastern corner of 
discouraged, and work becomes irksome. Georgia, and extending thence, in the direction of the crest of 

The device illustrated herewith is an ingenious combina· The love of money may be, and without a question is, the the Blue Ridge, into sever&\ counties of North Cllrolina. 
tion tool, which may be used either as a vise for holding gas root of much evil, but �t is also the germ of much good. Corundum is known to occur only in a single formation, 
pipe while cutting screw threads upon it, as shown in Fig. 1, Wherever it exists, there are cities, commerce, manubctures, which may be designated as chrysolitic rock-which exists in 
or it may be detached (Fig. 2) from its stand and employed agriculture, education, art; and where it does not exist, there lenticular beds inclosed in the prevailing gneiss. The prin. 
as a gas pipe wrench, or square wrench for large bolts. is barbarism. The right thing for every man to do is to try cipal exposure of the corundum has been effected at the CuI· 

A (Fig. 1) is the bracket secured by bolts to the bench. B to get on in life. Considered by itself, a cottage and a narrow sagee mine in the township of Elegee, in Macon county. The 
is an aD gle plate pivoted to the bracket chief excavations have been made on 
by the bolt, C. By the curved slot in the northern slope of a mountain at an 
the former, through whicb passes the elevation of about 2,700 feet above tide 
bolt, D, the tool may be inclined as reo water. The workings have been carried 
quired. B' is the upper and horizontal Fiq. .1 .l! iJ 2 down to a depth of about 50 feet. 
portion of the angl e pla.te, to which ./ The form of corundum crystals is 
the instlUment is detachably secured by that of six sided prisms or pyramids, 
the bolt, E, through the bar, F. The sometimes the two combined, exhibit· 
forward end of the latter is inclined, ing occasional triangular faCE S belong. 
and upon it are formed teeth. G is a ing to the primary rhombohedron. The 

b&r, one end of Which is rigidly fast. crystals are , remarkable for showing 
e:aea to the bar, F, and the other piv. cleavage lines, whereby their faces are 
otfld to the double bar, H. By means of transversely ruled off into lozenge. 
the holes shown in H, the position and shaped areas. The prevailing colors are 
angle of the bars, H and F, can be al. blue and red. The blue is intense only 
teNd. at ple&l!ure. Pivoted to the bar, in small patches, and I!Ihadel!l off into 
H, ill' a curved bar, K, which passes gray or pale yellowish gray. The ten· 
through a slot in the bar, F, and has sev· dency to cleavage renders the crystals 
eral holes in it to receive the pin, L, by unfit for purposes of jewelry. In size 
which it is suitably adjusted to the lev· they vary from a qllarter of an ounce 
er, M. Upon the inner edge of 

'
the bar, up to a pound in weight, though the 

Jr, �re a160 cut teeth. The forward end latter are rare ; while two have been 
of the lever, M, is dotted to receive the foundof extraordinary magnitu(i3. The 
end of the short bar, N, Fig. 2, to which largest of these is red at the surface, 
it is pivoted and which serves as a ful· NEAMES' COMBINED PIPE WRENCH AND VISE. but billish gr�y within. Its general 
crum. The other end of the short bar, N, enters a slot in lot of land is a small thing to have in possession. But the man figure is that of a six sided pyramid, and it weighs 312 
the bar, F, to which it is detachably secured by a bolt. The who earns a home by day s' work, finds toil sweetened by the pounds. The smaller crystal is 11t pounds in weight, is a 
lever arm, M, passes through a slot in the clevis, P, which prospect of possession, and coming to it at length, even thougb regular hexagonal prism, and has a grayish bille tint. 
has a vise screw, as shown, which, when turned in ward, press it be humbl�, he is prepared to go on and accomplish better - ,.' -
es together the lever arm and the bar, F. By taking the things in the future.-American Builder. A Dlstl11101{ Stove Wanted. 
tool from its support, and also removing the vise screw and _ '.' _ We have entertained a pet project for the last twenty years, 
other portions, substituting for the former the thumbscrew, IMPROVED TOOL REST. not that we expect to carry it out and make a hundred thou ·  
Q, i t  becomes, as before stated, a square o r  gas pipe wrench. sand dollars ourselves by it, but whoever will do it will make 

When used as a vise, this invention can be adjusted for The principal defect of the ordinary form of tool rest is all the money he needs. Our project is this: let there be a 
holding pipe of various sizes, from three eighths of an inch its d ifficulty of ad justment. It is fi tted with no appliances cooking stove so constructed that water can be distilled. 
to four inches. Employed otherwise, two sizes are all that for making slight changes in its position, particularly such Then rain or any other water, from a puddle, brook, or pond, 
are required, as it forms a square wrench, or brackish well, or sea w .. ter, might be used, 
square to the diameter of the pipe. The in. and the fire which warms the house and 
ventor states that the tool is el!pecially valu· 7t'in 1 li'itJ 2 cooks the food can be made to distil all the 
able in the sinking of pipes forming drive .£ -J' 1 J water the family might require for cooking 
wells, the former, after being driven some and drinking. This apparatus should be so 
time, .frequently becomes stopped with fine constructed as to be simple, easily attended, 
sand, so that it is necessary to withdraw not liable �o accidents, and not to increase 
them. This, although it requires increased the cost of the stove more than ten or fifteen 
leverage, can, it is claimed, be readily done dollars. It can be made larger and more 
with the wrench by slipping a piece of gas elaborate for hotels and large families, and 
pipe over the lever, while the compression the extra expense would, in such cases, be 
0;0. the pipe need not be increased . Using easily borne. 
the wrench in this manner, it is stated that Who will put his wits to work to make 
a draWn' copper tube can be screwed together this invention, thereby securing a fortune 
without injury. and ministering to the health and happiness 

The d evice can be used in closer quarters of millions of human beings ? 
than ordinary gas tong�, as the grip can be Who will study and work out the iBvention 
loosened and ailotLer taken every sixteenth and, while thus doing good, get abundantly 
of an inch, around the periphery of the pipe, paid for it ? A cheap invention . to give to 
with absolute certainty, The instrument can the great West pure water in every house 
be made to answer the purpose of a pipe cut· would be worth to the nation more than a 
ter at a small additional cost. It is made sum equal to our national debt. Who can 
of .teel castings, and weighs, complete, seven estimate the health of an empire in money ? 
and a half pounds. IMPROVED TOOL REST. 

�PhrenQlogical Journal. 
Patented January 9, 1872. The inventor 

d8sires to l!Iell the entire patent. F llrthe;r information may 
be obtained by addressing Charles Neames, Lock Box 293, 
)lew Orleans, La. 

- - -
Work and Play. 

Men differ in their opinions in regard to what is work and 
what play. He who through the long summer day swings a 
sledge, pushes a plane, or follows a plow, naturally enough 
imagines that having nothing to do is a blissful condition of 
afl'airs, and that play is a state of rest or idleness; on the other 
hanft, an able·bodied man, possessed of an active brain,. flnds 
doing nothing the hardest kind of work. 

In these later years, no small amount of attention is paid to 
muscle. Brain feels the need of brawn. Vigorous physical 
exercise, even though it be for the time fatiguing, is not neces­
sarily an unpleasant excHement, and the reward it brings, in 
red blood, digestion, and sleep, is well worth having. A 
great deal of our play is work of the roughest kind. This is 
true of rowinji', swimming, ball playing, and a hundred other 
delightful exercises. He who follows a trout stream all day 
may call the sport by whatever name he chooses, but it is 
work nevertheless. 

Of all work, brain labor is the most fatiguing. One can 
drop the implements of his trade, and the day's work is ended ; 
but the cares of the office and the business acro�s the threshold 
of home, mar the peace of the dinner hour, and frighten away 
sleep, or at least haunt one's dreams. 

. Work is agreeable and enjoyable very much in proportion 
al ihe object sought is desirable and attainable. It is not 
very much to be wondered at tha.t men work with increasing 
earnestness as they achieve notable �ucc�sses in lite; for man 
is so con.tituted that he lOVeS power, and money gives him 
thii. The more money, the more power. 

Habits of economy are very important in the relation t3ey 
bear to the happiness of the individual. He who gains and 
holds has encouragement to go on ga.ining, whereas if one's 
gains /llip through his fingers. so that he finds himllelf AI poor 

as are constantly required in the execution of fine work, so 
that for every needed alteration, in the point of application 
of the tool, considerable time must be wasted in properly 
setting the rest. The device herewith illustrated, the inven· 
tion of Mr. C. F. H idly, overcomes this disadvantage in a 
very simple and effclctive manner. 

Fig. 1 is a perspective, and Fig. 2, a sectional view. The 
tool is shown held in a vertical slot in the. upright sT.andard 
by means of a screw bolt from above. This staudard fits in 
a mortise in the upper portion of the device marked A, in 
which it freely moves, so that its lateral position may thus 
be adjusted. Pivoted on its end, as shown, to the interior of 
the metal sleeve, B, is an arm, C, the upper extre1Jlity of 
which is similarly attached to the movable pi.ece, D. Through 
the latter, a thread is cut in which works the thumbscrew as 
represented. 

The upper portion, A, of the instrument extends down in· 
side the sleeve, B, in which it slides freely. It is evident 
that, by turning the thumbscrew, the piece, D, will be moved 
to the right, the arm, C, will be raised to a nearly perpendi. 
cular position, and the upper portion, A, carrying the tool, 
will be lifted. Opposite motion will, of course, take place 
by a corresponding reversal of the movement of the screw. 
The hight of the tool in the rest may thus be nicely gradua· 
ted to any desired position, without necessitating the removal 
of either tool or rest from the machine. 

For further information ad dress the manufacturers, the 
Ames Manufacturinj!' CompAnv, C n ic " pee, M'.ss . . . 

. . �  
CORUNDUM OF N ORTH CAROLINA AND GEORGIA. 

Professor Charlfl!l U. S "epard, lSen., of Amherst College, 
states that corundum has been rfcognized for above thitty 
years at several of the gold washings in the mountainous 
counties of North ClI.rolina and Georgi'l, though rarely oc­
curring in masses larger than would be called a coarse grav· 
el. The corundum localities occupy a section of country 170 
miles in length and of about 10 miles in breadth, situated in 

.Joint for Earthenware Pipes. 

The parts of the pipes which are in juxtaposition are cyl. 
indrical, scored on their exterior surface, and covered by a 
socket of greater diameter, having at its two extremities two 
flanges which fit the cylindrical surface of the pipes. A rec­
tangular opening at the upper part of the socket is intended 
to give passage to the liquid cement which fills the interior 
of the socket and penetrates into the scoring of the pipes. 
When the Cclment is dry, the compact whole, formed by the 
pipes, the socket, and the cement, affords a perfectly water 
tight joint. . There is, however, one precaution to be observed 
in the manufacture of thfs joint. The cement must be pre· 
vented from running into the interior of the pipe through 
the space left open between the two ends to be joined. This 
is effectfld by an india rubber ball fixed to the extremity of a 
tube, the other end of which is provided with a tap. The 
ball is introduced uninflated iuto the interior of the pipe at 
the part where the joint is ; it is then inflated, the tap is 
closed and the cement is poured in. The inflated ball pre· 
"Tents the cement from running into the interior of the pipe . 
When the cement is dry the tap is opened, the ball becomes 
dis inflated, and Is withdrawn. 

These joints have resisted pressure of thirteen atmospheres, 
attained in experiments with an hydraulic press. In practice, 
however, a much lower resistance must bl) anticipated. Be­
sides which, earthenware pipes cannot of themselves support 
such high pressure as in these exceptional cases, and it is 
useless to require from the joints a resistance greater than 
that of the piIles. 

----------.��� .. �--------
AT' the shops of the London and Northwestern railway, at 

Crewe, England. steel axles are rolled in rolls having grooves 
of varying depth by which necessary variation in diameter 
is given. Axles of any length can be rolled, and with collarl 
at any part. This method not only saves time and producell 
an axle of superior flnish, but also, it is said, prevents �e 
flaws which occasion so many accidents to trains. 
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ROAD-BUILDING IN THE CAU CASUS. 

The military engineers, who d uring our late war found 
themselves compelled at time s to build roads over all but in­
accessible localities in the mountainous regions of Virginia, 
Tennes�ee, and the Carolinas, will doubtless admit that, 
though arduous as their labors may have been, the exercise 
of no such consummate skill was rrquired as was necessita­
ted in the construction of a substantial way over such precipi­
tous steeps as are represented in our full page illustration. 
In fact, if we may judge from the d elineation presented, the 
threading of such mountain fastnesse s seems impossible 
save to goats or chamois, and yet history tells us that the 
work was not only undertaken, but carlied against every ob­
stacle to successful completion. 

The military path, represented as in course of construction, 
was projected by the Russians in order to carry their vast 
army, operating against Schamyl the famous Circassian chief, 
across the Caucasu s Mountains. This range lies in the east 
of Russia, where the bleak, inhospitable climate added still 
further difficulties to the many already to bll encountered by 
the engineers ; but after a lavish expenditure of skill, money, 
and human life, the forces of the Czar succeeded in building 
a solid and enduring road, which, extending over crags and 
across crevasses, eventually afforded a means of cutting the 
enemy off from his base of supplie s, and so victoriously end­
ing the war. 

O ur engraving gives an excellent idta of the mountain de­
clivities, into which the path had to be fairly carved or hewn, 
through the rock of summits elevated far above the plains 
below. 

_ 1_ . .  
. (From the New York World. ] 

PAOFESSOR TYNDALL'S l!'IRST LECTURE IN AMERICA . 

Professor Tyndall made his debut before an American 
audience on the evening of October 15th in the hall of the 
Lowell Institute, on Washingtoll �treet. Boston. It was packed 
with people, and his reception was exceedingly warm and 
ht'arty. The tickets to the lej:tures, which will continue for 
six alternate nights, were given out the previous morning, 
and twenty minutes sufficed to dispose of them all, although 
bilt one ticket was allowed to each person. The lectures are 
free, and are the gift to the public of this splendid institution, 
which does in another way something of what the Cooper 
Institute does for New York. The front · seat at these lectures 
is always for Mr. Lowell's friends, and among those who 
attended him to.night were Robert C. Winthrop, Josiah 
Quincy, Professor O. R. Gray, of Harvard College, Dr. A. P. 
Peabody, Professor John Fiske, Rev. Dr. Neale, and many 
other distinguished people. Otherwise it was a typical Boston 
audience. Thongh so exceedingly plain, the han is well 
adapted for the purposea of a popular lecturer. 

Professor Tyndall's apparatus was arranged chiefly upon 
a large table, arranged as three sides of a square, in the cen­
ter of which he stood while speaking. A long, narrow bridge 
was built out from the front of the platform over the heads 
of his audience, and on this was placed the auxiliary instrn­
ments with which the professor proauced his most brilliant 
effectS;in analyzing a ray of light upon a canvas at the back 
of the platform. He was as prompt as his audience. 

At half-past seven he emerged from the anteroom and began 
to talk in a rapid, unassuming, polished way of the circum­
stances of his coming to America. 

In person, Professor Tyndall is a gentleman of medium 
hight and rather slight in build. His features are shrewd and 
kingly, and his manner betokens the accomplished and genial 
gentleman. He was clad in a full evening dress, and was 
followed by his two assistants, who were kept busy through­
out the �vening in preparing for his experiments. With that 
happy faculty of speech which is his most charming trait, the 
Professor settled down immediately into the good opinion of 
his hearers, who cheered him so warmly that he intimated at 
once that he felt quite at home . 

He told how, many years ago, he was besought by Mr. 

J dtutifit .!mtdtau. 
living popular scientific dtmonstrator. His fascinated audi­
ence cheered him to the echo, and went a way to hunt up new 
adjectives with which to praise him. 

- -. -
HOW PATTERN S IN CARPETS ARE MADE. 

275 
whe�l which has a circumference of rubber or other suitable 
material. The .wheel dipping in the dye also rubs against 
the worsted on the cylinder above it. The width of the edge 
of the whe�l is exactly €qual to the distance between -two of 
the teeth on the edge of the cylinder. 

In beginning the oper&tion, the workman turns the cyl­
The following descripti on, gleaned from notCls made of an inder until the tooth marked 1 is directly in line with the 

interestin g visit to one of the largest carpet manufactories, dy e wheel-tbis is indicated by suitable means-so that the 
th &t of the New Brunswick Carpet Company, in the vicinity latter will , if Bet in motion, draw a line lengthwise the cylin­
of New Y t"Ik, is of course not applicable to all the differ der from that point. Let us suppose that the dye is red and 
ent varieties of floor coverings found in our large warehouses. the first thread, .A ,  to be the one under operation. Referring 
For the kinds known as tapestry Brussels, it is, however, in to the engl aving, we find that the first three divisions are 
the main correct, while' it will give a general idea of the in- white ; they need no dye, so the cylinder is turned until the 
genious processes in an industry which, in this country, is first red point (No. 5) is reached. Now the machinery un ·  
rapidly assuming extended proportions. derneath is started . The carriage runs along the track and 

In carpet manufacture, two principal materials are em- the wheel leaves a red line across the worsted. The next 
ployed : carl-et worsted for th� warp and a coarse cotton pack- space i s also red ; the workman rotates the cylinder ahe&d 
thread for the woof. The latter, previous to being used in one tooth , and again sets the wheel in motion ; the red line 
the loom, is starched by bEing conducted from its spools is now twice as wide as before. Then he goes on to the next 
down into a starch trough, after its exit from which the red space, and so on until all are marked. A pot of black 
superfluous mixture is removed by pressure of rollers,  and dye is substituted ; the cylinder is turned back to tooth No. 
the fibel s  laid by revolving brushes, after which the thread 1, thence on to No. 4-the first black space according to our 
is allo wed to dry. This portion of the fabric, however, plays memorandu m ; and thus the work contillues until all the col­
no part in the formation of the pattern, so that our attention ors are printed. The skeins of worsted,  between which ani 
must be directed to the worsted and the different manipula- the surface of the cylinder is a sheet of oil cloth. are easily 
tions through which it passes. First in order 1s scouring and slipped off. . They are then placed in a steam bath. Chemi, 
then bleaching, leaving the wool pure and white. Mean- cal decomposition ensues, the base or mordant is precipitated 
while, the artist is prel'aring Ii pattern. This he draws on in the cells of the wool and becomes the chemical reagent 
paper, marked in a peculiar manner. The sheet is just the for absorbing or reflecting the different quantities of rays of 
width of a breadth of carpet, and is divided by printed hori- light according to the base and dye used ; so that, when the 
zontal and vertical lines into 'a number of squares, each of worsted, emerges it is ready to be rewashed and. thus cleanud 
which is about an inch in dimensions. Each of these di. from the glutinous matter, employed to hold the base and 
visions is subdivided into several smaller squares ; for ex- dy e in place <luring the printing and steaming" processes . 
ample, eight on each side, or sixty-four in all. This may be The above operations Ilre repeated, differing of course for 
better comprehended by examining the paper patterns used every thread. Finally, when all is completed, the skeins are 
as ' models for embroidering on canvas. The artist, in color- placed on an apparatus which winds the worsted on spools. 
iug his d esign, lays each tint over so many squares, thus This requires great care, because an exact point on every 
making the picture, as it were, a mosaic of swall blokcs of thread must be determined, which must correspond in all, 
different hues. The pattern, when completed, is pasted on a so that when they are laid side by side the pattern will bit 
thin board ,  varnished, and then cut into longitudinal strips, plainly formed. This point is marked while the worsted ill 
each of some six inches in width. These are passed to the on the cylinders, in a manner which renders it easily de­
workman whose duty it is to make a record of the colors on tected. 
each thread. Each thread is wound on a separate spool, which is num-

bered, that holding the thread furthest on the left of the 
pattern being No. 1 ,  on the rig1:.t No . . 216 ; the others are in­
termediate;. All the spools are place i upon spindles in regu­
lar order on a large movable table. The end of each thread 
in proper order is led through an orifice in a metal reed and 
fastened on a large beam. As the threads are side by side, 
the pattern is corrected by girls who, with tlae design before 
them and further assisted by the threads passing over a 
setting board corespondingly divided offinto squares, readily 
place them in proper relative position. A.II fast as a certain 
length of pattern is arranged, it Is wound on the beam, and 
tb is continues until all the threads are expended. The beam 
then is placed in the loom, where the worsted is arranged as 
the warp. The shuttles, carrying the woof of cotton and the 
fining, generally of j ute, are in readiness, the almost mllgi­
cal machine is started, and, lastly, we see the material, that 
we have traced through its many processes, emerge in the 
shape of finished carpet. 

_ ._. -
THE MA.NCHESTER SCIENTIFIC AND MECHA NICAL 

SOCIETY. 
At the last meeting of the above society, held in Manches­

ter, England, the subject discussed was the " steam jacket." 
The q uestian at issue was whether the unavoidable liquefac­
tion of steam, due to condensation from radiation, conduc­
tion and convection, as well as to work done, was to be 801· 
lowed to take place in the cylinder itself, or whether it was 
more advantageous to employ a separate casing to supply 
heat to Lhe steam inside the cylinder, and let the condensa· 
tion take place in the casing, so that the propelling steam 
might be uninfluenced by loss of heat from convection. 

Lowell to come to America, and .how last year the summons 
came with such a force from many distinguished men that he 
could not longer resist it. So here he was before a Boston 
audience. He spoke of his indebtedness to Mr. E. L. Youmans 
and Professor Henry ; and, when the ice was fairly broken, he 
set his assistants to work, and, while they were preparing the 
batteries and wires and electrical lamps and prisms, he gave 
a little discourse on the pursuit of science for the truth's sake, 
vindicating the investigator and claiming for his apparently 
aimless labors an importance equally as great as the practical 
work of the worldly without the scientific experimentalism 
of 300 years ago. He showed there could -be no industrial 
England or industrial America to-day without such labors. 
Next he spoke of the importance of the work of the scientific 
demonstrator, and then turned to his instruments. His lec­
tures, he said, were to be confined to the exposition of the 
laws of heat and light. 

This operation is somewhat complex, so that, to make it 
clear, we must refer to the accompanying small engraving. 
A section of the pattern divided into squares, as above de­
scribed, is represented. The first perpendicular line of small 
subdivisions, marked A, represents one thread of warp B, an· 
other and so on. Beside this first thread is placed a paper gage, 
as shown, numbered perpendicularly and divided off to corres­
pond with the small squares. The workman now notes down 
the different tints on thread A, corresponding to the subdi­
visions of the gage. Thus, in our engraving, 1, 2, and 3 are 
white, 4 is black , 5 and 6, for example, red, 7 black, and so 
on in regular order throughout the whole length of the pat­
tern. Then the gage is applied to thread B, a similar memo· 
randum made, and this is repeated throughout the whole de­
sign. Consequently, when this work is completed, there are 
as many memoranda as threads of warp ; as there are eight 
threads to a square, and, for instance, 27 squares is  the breadth 
of the carpet, there will have to be made no less than 216 
different records. 

During the above operation, the worsted is being wound 
about a number of large wooden cylinders, each of which is 
some six feet in width and of a circumference equal in length 
to three times that of the design. Why this is the proportion 
we will shortly explain. The wool is laid on smoothly in a 
single layer over the whole periphery, but is dividE d into a 
number of skeins. each of which may be separately removed. 
All of the worsted on a single cylinder is dyed according to 
the memorandum of one thread ; so that there are 216 wind­
ings of worsted, and consequently that number of repetitions 
of the dyeing process. 

During the argument, a speaker advocated the jacket be­
cause it was a safeguard against breakage, resulting so often 
from accumulated condensed water in the cylinder. This 
view wall, however, ptrongly opposed. The result of the 
discussion was the general opinion of the members that no 
advantage could be gained from the steam jacket, nor did 
they object to its use, but they were convinced that efficient 
protection against radiation and conduction of heat from the 
cylinder was the best and only means to attain true economy. 

_ .•. -
The Good Butter of Philadelphia. 

Many have been the attempts to account for the superior 
reputation of Philadelphia butter. Perhaps th� most popular 
notion was that it was due to the prevalence in our pastures 
and hay-fields of the" s weet vernal grass," which often givell 
so peculiar a fragrance to meadow hay. But it needed very 
little reasoning to demolish such a theory as this. This grass 
is one of the poorest for hay or pasture purposes, and scarcely 
exists except on cold clay lan ds, in partially shady place. 
near groves or low woods. We o we much more of the sweet­
nESS of our butter, suggests the Germantown TeZsgraph, to 
the abundance of springs and spring houses in our State, than 
to anything peculiar which grows in our pastures. Milk has 
a particular affinity for any odors in the atmosphere, and water 
has some ; hence whatever. impurities may get into the 
atmosphere of the spring-house are drawn out by running 
water, and the very best security is provided against their 
being absorbed by the cream. 

By the aid of a platinum wire and battery, he explained the 
electrica� light which he uses in all his experiments. B dding 
the gas glare begone, he caused a platinum wire, stretched 
across the table in front of him and no thicker than a horse 
hair, to glow with an intense brightness and then melt 1:>y 
electricity, which !ufficed to delllonstrate the principles of 
electrical action. Then substituting his lamp for the circle 
of gas jets of the hall, he proceeded by a Benes of rapid and 
beautiful experiments to analyze a ray of light. Through a 
tiny aperture in a bit of tinfoil, he took the single ray and 
showed the process of combustion and the laws of refraction. 
Then with a prism he resolved the ray into its component 
fragments, and afterwards gave the synthesis of light, by 
those wonderfully brilliant and marvellously simple methods 
whloh have gfven him a world-wide reputation as the greatest 

The pattern, as dr&wn by the artist, represents the finished 
carpet ; therefore, in dyeing threads, allowance must be made 
for the extra amount doubled up, so to speak, in the finished 
fabric. In other words, space corresponding to one small 
square, as indicated by the paper gage, must be considered 
and allo wed as three times the size, in the unwoven warp, 
and consequently on the cylinder. Around the edge of the 
latter is attached a series of teeth all numbered exactly sim· 
ilar to the gage. On the principle above stated, the distance 
between any two of these teeth is made three times that be­
tween any two numbers on the gage. These teeth engage in 
a ratchet which, worked by the operative, holds the cylinder 
at rest at any desired point. Under the cylinder is a track, 
on which is a carriage actuated by a belt moved by steam 
power. In the carriage is a pot of dye in whioh rotates a 

- .- -
SnWE the completion of the Mont Cenis tunnel, the quan­

tity of wine imported intQ France from Ita.iy! by that route 
has greatly increased. 
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Cheap Microscopes ,  

To the Editor oj the Scientifie Ameriean : 

" This little microscope is an optical wonder. It reveals 
the thousands of bidden wonders of Nature , ia of permanent 
use and practical availability. . . . It magnifies ten thou· 
sand times, a power which is equal to that of other micro­
scopes of many times its cost. Price $3.00." 

The above is the advertisement of a so· called microscope, 
which is so worded as to convey to novices in microscopy thti! 
idea that it is an instrument of real value and utility, and, 
without actually saying so (which would be a criminal fraud), 
tho farther idea of equality in value to instruments of many 
times its OO8t. . 

Microscopes have now become indispensable to the physi­
cian, the physiologist and the naturA.list ; they are also an 
attractive edncator in the school and the falUily, and their 
use and study form an elegant, d elightful and instructive pur, 
suit wherewith to occupy the leisure houl'. Thousands of 
instruments are in use in Europe, and almost as many in this 
��'amHlle general use of them is ra.piiily increasing. 
B'o.Hhere are hundreds of youths, ambitious to procure in� 
strument�, who have not the slightest conception of the con· 
structioD,  performance or cost of a good instrument. Such ale 
liable to be, and no doubt often are, misled by such claims as 
al'e advertlRed above, and it is the purpose of this paper to 
put them on their guard . Such an instrument is not an " op­
tical wonder," is not of " permanent use" and is not of " prAC' 
tical availability." Neither can any microscope, made and 
Bold at any such price, posse8l! th:>se qualities. It may mag· 
nify " ten thousand times;' in area, but that is only one hun· 
dred in linear dimensions,' which is the only nomenclature 
now in use by microscopists ; and one h�lDdred linear is a very 
low power in modern microscopy, where powers of 500 to 
1 ,500 linear are in common use, and powers of 10,000 linear 
are not uncommon. Mere magnifying power is a compara­
tively unimportant matter. A good performance pf 50 diam 
etere is preferable to a poor one 9f 100 diameters. Such in­
struments are not corrected either for color or sphericity, and 
no good performance can be obtained without both. These 
instruments, from the above deficiencies, can be used only a 
very short time without inj ury to the eyes. 

But how shall the iiiexperienced obtain a good instrument, 
or a best one ? Of all instruments mad", there is none of  
which there is such a 'variety of shapes aud :forms. Some of 
these are patte-rns made 30 to 50 years ago, and now utterly 
cond,emned by experts. Then the difference in quality is as 
great as the difference in form. What is the buyer (a novice, 
I suppose) to del? ' The' best 'advice I can give him is to con­
sult some friend who has used or knows aU about the instru. 
ments of different makers, and haS personal knowledge of the 
merits and demerits of different :forms. 

A recent writer on this question suggested that the best 
reliance of the buyer is on the reputation of the m aker or the 
deaIe't:' I regret to say that tha� wilt be a frail support on 
which to rely. There ale very few dealers who really know 
anything of the qualities or properties of good microscopes. 
There are a great many makers in ' Europe, and, if one can 
believe their catalogues and adverthements, every one puts in 
t.he best work: and makes better instruments than any one 
else ; while it is notorious to many who have tried the instru, 
ments that some who make the greatest pretensions turn out 
the poorest work. 

There are a few makers in this country who, I baIieve, 
make better work than the second or third class work in E ng. 
hnd ; while some of  them stand at the very h ead of the art. 
In the words of Dr. Barnard, President of Columbia Col 
lege in New York city, in his report on the Exposition Uni, 
'Verselle, Paris, 1�17 : ,. It is not nece3sary for Americans any 
longer to go abroad in order to �btain microscope glasses of 
any description of the highest order of excellence." But 
buyers of microscopes should not, must not, expect to obtain 
& good workillg ins: rnment for an insignificant sum 01 money, 
It ls the instrument, if properly made, that involves the 
highest mechanical skill and scientific kno wledge of any. No 
decent .efficient instrument can be obtained under a cost of 
auout $50, and from that the prices run up easily to $2,000. 
The only utility of such instruments as served for 'the text 
of this paper is that, now and then, th€y may come into the 
hands, or rather under the eye, of some one whose curiosity 
or interest may be excited enough to induce hiui to procure 
a real microscope. C. S. 

Bo,ston, Mass. 
_ ..•. -

Spllttl ng ot Trees by Lightning. 

To tM Editor of tns Scientific American : 

1 noticed in a recent number of the SOIENTIFIC AMERICAN 
an article which as�ribed the splintered and shattered appear, 
anCA" of trees which had been visited by lightning as due to 
tbe sudden conversion of the sap' into stean., and producing 
those results by exploEion. Now this may be true- in the 
live trlle,  but why does the same result occur in d ead and 
seasoned timber ? Whenever a mast or telegraph pole or 
fence is �truck bj a bolt, the same effects are produced ; and 
I know of a fence in my noighborhood , that was struck laEt 
Aagust, which was fairly cOll.v�rted into kin'mllg wood for 
a part of its length. 
. I nuirely state these facts to show that, in trying to a ssign 
a satlsla(ltory explanation of some phenomena" conclusions 
are sometimes made which may indeed apply in a cited case, 
and the same mani festations, which occur where the conditions 
are essentially different; are o've1'l<>Oked. H; 

�ew B'S:WD, COUll. 

Changing Pay Day. 

To the Editor of the Scientifie Ame1'iean : 

I notice several articles on the subj ect of paying m en on 
Monday instead of Saturday. I have followed that course for 
several years. During the second year of the war, I found a 
great deal of trouble in keeping men, and in getting them to 
work on Monday morning. The railroa.d ran two trains 
through here on the Sabbath, morning lind evening. Wages 
wf ra high, work was plentiful, and men could get work any­
where and at any pla.ce. Getting their pay on Saturday 
night, with nothing to do on Sunday, some would take a 
trip on the cars and not get back in time for Monday or per· 
haps not at all ; others would get on a spree and would not 
be fit to work on Monday. I at once changed my pay day to 
Monday ; after that all hands were on hand on Monday morn­
mg, ready for their pay and for work. I pay my men during 
tl:e morning while at work. Each man's money is put in an 
envelope and handed to him at his place of work, so he loses 
no time in getting his money. The plan works to my entire 
satisfaction. Some men do not like it, but I eay to them that 
it suits my buoiness and works well. 

Gell:eva, N. Y. W. B. DUNNING. 
.. . .  

Cider verso. Julee. 
To the Editor of the Scientifio American : 

Your correspondent, E. H., Oct. 12, is right. To obtain good 
cider, the expressed j uice must remain a short time with the 
pomace, which has been crushed or bruised, not cut as is 
done by most patent cider mill/!. The old miils bruised the 
apples, the new ones cut th6m. We found, 50 years ago, 
that, with the advantage we then had of the old fashioned 
mill!!, it was better to grind or crush the apples and then let 
the pomace remain in thtl trough at least 10 or 12 hours ; and 
if the weather was cool, let it remain 24 hours. 

Lima, Ohio. 
.. .... .. 

[For the Sclentilic AmerlcaD. ]  

Patent Extensions. 

A. G. K. 

There has never yet been a government or institution of 
any kind which , though perfect in its vital organization and 
correct in its leadiiJg and great principllls, has not had some 
weak point. So far as the history of the world has shown us, 
there never was anything, though complete as a system, per­
fect in all its detalls, always excepting the " won�erful one 
horse shay." And as we plume ourselves that the world is 
gradually approaching perfection, it behoves us to examine, 
critically and carefully, our old systems, that we m"ay as 
much as possi ble correct their faults and verge nearer that 
desirabl!l perfection. It is my object in this artide to point 
out It hardship, suffered by an ingenious class of our citizenF, 
which should Ieceive the prompt attention of the Congres­
sional Committee on Patents. 

Patents prior to 1861 were granted to inventors for a term of fouNeen years from their date ; and the inventor was ex· 
pected, within that time, t.o realize a sum sufficient to remu· 
nerate him for the benefit he had conferred upon the publiC', 
and the time, ingenuity, and money spent. by him in co.tly 
experiments and introducing his invention inio public use. 
Through poverty, and in some cases sickness, sometimes on 
account of the public not a.t first appreciating the value of 
the improvement, and at others through the machination s 
and combinations of unscrupulous capitalists who infringed 
his patents, his efforts were utterly futile, and toward the close 
of the term of his patent, he finds himself almost perfectly 
undone, and worse off than if he had never made the inven­
tJon ; but his energy and faith led him to persevere in it to 
the detriment of his other business. The inventor thus gets 
either nothing or a pittance of a few thousand. dollars, for a 
benefit to the public of hundr,eds of thousalld�. Seeing the 
injustice of thi�, Congress has passed a law to protect him by 
granting him, on certain conditions, an additional term, or 
an extension of time for seven years more than the fourteen 
originally granted, making his protection in all last for a 
term of twenty one years in patents granted befol'e April, 
186 1 ; since which time, in consequence of a second act, pat. 
ents are originally granted f �r a term of seventeen years with 
no extensio.n. But it is with the first tbat we have to d eal. 
There remain yet about ten thousand unex ,jred patents 
granted between October, 1858, and March, 1861, inclusive, 
among which are thousand s  of patents covering valuable in· 
ventions whose invelltors are in the condition set forth above ; 
the original term of the last of tQese patents expires in 1875. 
These ext.,nsions are conditional, and it is at the discretion 
of the Commissioner of Patents that they are granted. If in 
his j udgment the invention, the patent for whiclJ. is sought 
to'be extended, was not new at the time of its ' grant, or in 
�ther words, if it was snbstantially the same as a prior known 
device, or if the patent for any reason was bad when it was 
granted, he refuses the extension, and from his decision there 
is no appeal, and the protection expires. It is thus given to 
the Commissioner of Patents to decide finally a question 
equiv9.lent to a  qnesti(ln of infringement ; a matter in which 
even the Judge s  of the United Stateg Circuit Court are not 
given the power to make a final deciSIon, as an appeal lies 
from them to the United State3 Supreme Court. ThIS glaring 
example of one man po wer is  not a state of affairs brought 
about after a long experience and established as a result of 
investigation and re,earch : it is more the result ()f accident or 
over�ight" in a department once considered of siight import­
ance, but now grown, with all its defects clinging to it, into 
a va�tly important branch of our governmental organization • 
Though the j udgment of the present Commissioner is good , 
tlIat of his successor may be poor and deficient ; and the acci­
dents and changes of life and office may pla1:e this successor 
in the Commifllioner'S ' seat at i,BY t�me. " , .  ' .. . . .  

An aifpe�l shuhld b'e hact either to the United States Oiicuit 
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Court, to be tried as an ordlDary case of infrinl!ement, with a 
second appeal to the Supreme CGurt, or it should be directly 
from the Commissioner's deciaion to ' the Supreme Court. 
Why cases of such difficulty and importance should be final­
ly decided by the j udgment of one individual w:ho may in 
many instance s be a political party appointee, entirely dis­
qualified for such service. when cases of no more difficulty 
and often of le�s importance are submitted to a skillful judge 
or j udges in the Circuit Court, with an appeal from them' to 
the Supreme Court, is hard to understand. 

Let the Congressional Committee on Patents bestir them· 
selves and institute a reform in the m�tter, or the wrong will 
exist for three yeal's longer, before the last of the extensible 
patents expires, and the highest talent and inventive· skill 
will often go unrequited. T:AeI"l'Ul. 

Patent Decisions oC the C ourts.···Unlted States 
Clt-eult Court. S o uthern Dlsnlct oC New York. 

UNION PAPER COLLAR COMPANY 'V8. VAN DEUSEN et at 
BLATCHFORD, Judge. 

The bill in this case is brought by the Union Paper Collar 
Company, a corporation, against Isaac Van Deusen and others, 
composing the copartnership of Van Deusen, Boe�mer and 
Company; It alleges the infringement by tbe '�e�lldants !,f 
the following letters patent, named by the plaultdfl\ : ReIS­
sued patent No. 1 ,646, granted to Solomon �. Gr9;y as inve�­
tor March 29, 1864, for an " improvement m shIrt collars, 

, 
'the original patent, No., 38,96J , having been granted t? �im 
June 23, 1863 ; reissued patent No. 1,828, granted to WIlham 
E; Lockwood as assignee Novembel' 29, 1864, for . an " im­
provement in shirt collars," the original patent. No. 11 ,376, 
having been grante� tO

y 
Walter Bunt as inve�tor July 25, 

1854 ; reissued patent N o. 1,867, grant,e.d to !!RId Lo�kwo?d 
as assignee February 7, 1865, for an ' 1mp;��l!lent m shIrt 
collars." the original patent being the one of July 25, 18�4, 
above mentioned" reissued patent No. 1,926, granted to saId 
Lockwood as assignee April 4, 1865, for an " improvement in 
shirt collars," the original patent being tlle one of J uly 25, 
1854, above mentioned ; reisllued patent No. 2,306, granted 
to the plaintiffs as assignees July 10, 1866, fo� an " improve­
ment in shirt collars," the original patent bemg the one of 
July 25, 1854, above mentioned , .and a reissue th�reof, No. 
1,927. having been granted to sald Lockwood Apn1 4, 1865 ; 
r<issued patent No. 2,309, grante� ,to James �. WoodbUry-. 
as aS$ignee July 10, 1866, for an " lmproveme�t m paper shut 
collars," the original patent, No. 38,664. b avmg been grant­
ed to Andrew A. Evans as inventor M ay 26, 1863 ; patent No. 
56,737 granted to said Woodbury, a�, 

�ssignee of �d Evans 
as inventor, July 31. 1866, for an Improvement m pap.er 
cuffs or wristbands " and reis5ued patent No. 1,980, and rOllS­
sued patent No. 1,9i31 , granted to sB;id Lockwo�d as inv.e�tor 
June 6, 1865, for " improvements In collars, .the orl.gmal 
patent, No. 23,771, having been granted to hIm Apnl 26, 
1859. . h The defendants admit, by a written stipulatlOn, that t ey 
have infringed each and all of the said patents Fet fort� in 
the blll " by ma king, using, and seIling to be used the thlJl&,s 
respectively described and claimed as new." The contest 1 9  
a s  t o  the validity of the patent. ' 

The following is a brief of tht; decisi<!n : . 
The orig inal Hunt patent havmg cl�lmed a shut collar 

composed of paper and muslin .and pohsb,e.d and thell :var­
I1ished : Held, that; inasmuch as the' ool.l!rl"�a;·c6mp:le1;e' ar­
ticle when it is polhhed or burll:i�hed, 'the.varhish �mly a�d­
ing further to its useful quahtles, a reJss�e ,,:hlch .omIts 
from the claim all mention of the use of. varmsh IS vahd. 

The Hunt reissued patent for a polished collar of paper 
and muslin sustained. . . 

A starched linen collaI' with its surface embossed havmg 
previously existed, and also an im}tative surface represent­
ing starched linen, there was n?th!ng. of patentable no!elty 
in the idea of embossing such ImItatIve surface as claImed 
in Lockwood's patent, 

Printing having been done before on a smooth, white, en­
amelled surface, and a surface imitating starche� lin�n .be­
ing old ,  there,was nothing of pate�table novelty l� pnnt�g 
upon such surface (as in L<!ckwood s p�tent), nothmg· bemg 
claimed as new in the appilances, machmery, or process for 
producing t,he printing. 

Calling an emb1ssed or printed collar (Co�kwo(')d pa!ent), 
a new (J;rticle of manufacture confers upon It no quahty of 
patentable novelty, when ther!l is !l� BUCb. l}o:v�lty � �he pro­
cess or instrument for produmng It. 

'fhe lockwood patents for embossed and printed paper 
collars and cuffs dee'ared invalid, as not covering patentable 
novelty. . 

1 d '  The Gray patent for a turnover paper collar dee are lU· 
valid by reason @f prior inventio�s. . . 

'Ihe Evans invention, as descrIbed lU the reIssue of July 
10 1866 defined to consist iJl the making a collar out of a 
lo�g fib�r paper possessing the qualities �pecified, and n�t 
in any process for making a paper possessmg these qualI-
ties. . . f . d Collal's having been made of other qualItIes 0 p,!-per, al,l 
of other mat erials, the making Of a collar out of thIS partic­
ular paper by a person who did not invent the process of 
manufacturing the paper itself, held not to be patentable. 

Where E announced to' C, a skilleJi'paper maker, that he 
gllsirad a.' ptLper posaessing certain. qu�Fties,  but made no 
silggestions as to the process by whICh It could be produced. 
and C succeeded in producing such paper after many exper­
iments as to the character of the materials used and the 
mode of treating them. Held , that at tke very utmost E 
can properly assert nothing more than that he aud the pa-
per maker were joint inventors of the paper. . 

The Evans patent or July 3 1 ,  1866, for a reverSIble paper 
cuff, held valid . . 

Wm. Whiting and O. A. Seward for complamants. 
J. J. Ooombs and E. Wetmore for defendants. 

_ .... -

AT B{)IJle of the English mines, steam, generated 11;1. boilers 

located on the s urface of the ground, is conveyed in pipes 

to the engives within the mine. In one example the steam 
iii conveyed in pipes of four inches diameter, through a total 
dietance of 2;338 feet, and the, loss of pressure' ill stated to 
be only half a pound per Equare in�h. 

.. .... . 

A TURK TAKES A PATENT . .!.Ambng the patents issued 

September 24, .by the Uliited States P�tent O�ce, "'a.s,a. grant 

to Mr. Ljllboniir 'Kler\!.j, of Befgrade, !'ervb, for a'1)nll fOl 

nMng Wel!s. 
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The Hardware and lUetal Trades In England. 

The last monthly report of Mresrs. Blakemore in " Hard ware, 
Mttals, and Machinery," Birmingham, England, says : 

The enormous demand for hard ware and every kind of iron 
work, which for so long a period has prevailed, now displays 
many and unmistakeable signs of slackening. Few large 
orders are being given out, but producers are still heavily 
engaged, and the numerous orders for inconsiderable parcels 
of goods, which are being issued, show that the necessities of 
consumers are yet pressing, and that stocks everywhere are 
light. 

Although the price of iron is now falling, the lar�e estab­
lishments are too much

' 
occupied with orders received some 

time ago to permit of their acceptillg (in the face of a still 
rising market for fuel, raw material and labor) specifications 
at prices much under the makers' quotations given in the trade 
journals. It is only in second class qualities that any palpable 
reduction has so far to be reported ; and, compared with the 
prices of best ilon, what are called the common brands are at 
this moment di�proportionately low. While best Stafford­
shire bars, for instance, are £16 129. 6d. and £16, common bars 
may be had at £13 lOs.. The relief to manufactures is, how­
ever, very elight ; for goods of a reliable quality can be made 
only out of the more valuable descriptions of iron. What is 
true of bars is equally true oi. strips, hoops, sheets, and plates, 
and of the goods which B.rll made from them. 

Pig iron is twice the price it was a y ear ago ; a eimilar rise 
has taken place in coal, and labor at the ironworks has 
advanced between 30 and 40 per cent. Pigs of " good quality 
cannot be obtained from the furnaces of this district, either 
by the finished iron makers or the engineers (tor foundry 
purposes), under £8 a ton. l'iotwithstanding the quotations 
wbich these pric�s n ecessitate, some good foreign orders for 
m! s sive goams are still reaching our leading machinists and 
engineers. 

The estabftshments engaged in the manufacture of railway 
plant continue very busy. Steam, gas, and water tube makers 
have their books very full of orders for home and foreign 
markets ; and, if they would accept orders for forward deliv­
ery, they might be obtained even at the existing high quota. 
tions. The edge tool firms are not busy, yet they have just 
been compelled to advance operatives' wages from 10 to 20 
per, cent. 

Wares of the domestic class are keeping their producers in 
active operation. Great quantities of hollow ware are being 
sent abroad, and the demand for tinplate goods still exceeds 
the supply, while j apanned goods continue to afford ample 
employment to their makers. It must be observed, however, 
that prices are not firm, and, though J),ominally unch8nged, 
orders are being accepted at a reduction. The iron of which 
j apanned goods are made has been reduced £2 in the month ; 
but. £29 a ton has still to be paid for that which twelve 
months ago might have been bought at £16. Then tin plates 
are 208. a box dearer than they were a YE'ar back ; and to keep 
them at that price, the makers have met, and 30 firms have 
agreed to employ their workpeople only four days a week, 
at the eame time giving them higher wages. Further, Eng. 
lish block tin, that in September, 1871, was £136, is now 
£158 per ton. 

'fliere i.s not much demand for builders' requirements ; and , 
considering the price of materials, they are not dear, though 

pIizes are decided each year at the general meeting of the 
Academy helf< 8f the end of the month of May. If the first 
announcemen . of the discovery reaches the Academy between 
March 1 and May 31, the prize cannot be decided till the fol­
lowing year.-Nature. 

.. � .  
MALLEABLE IRON. 

Mr. Russell W. Davenport, Ph. B. ,  of the Sheffield Labora­
tory of Yale College, communicates to the American Journal 
of 8eience and Arts an interellting paper on a chemical inves­
tigation of some points in the manufacture of malleable iron. 
Analyses were made of two samples of t inch in thickness, 
each annealed twice and analyzed before and after each an­
nealing to show what influence the process has upon the im­
purities contained in the iron. Tile material used was iii fair­
ly good charcoal iron, the unannealed castings showing a 
white fracture. The annealed castings, when broken, were 
up to the average toughness of malleable iron, and their 
strength did not materially decrease after the second anneal­
ing. The conclusions drawn wer� : firEt, that the silicon, 
phosphorus, and manganese a;re in no way affected by the an­
nealing process ; second, that the amount of sulphur is not 
diminished and may be slightly increased ; and third, that 
the amount of carbon is reduced by each annealing until a 
mere trace remains. It appears that, when a casting does not 
exceed 1 8 of an i nch in thickn€es, thl! carbon is approximat€­
ly eliminated throughout the whole maes by the ordinary 
annealing proce�s ; when, however, tbe casting is thicker, the 
elimination only extends from the surface into the mass lor a 
certain distance, but may be carried farther in by a repetition 
of the process. It would also seem that, in the interior of a 
thick casting, where the amount of carbon is at all events only 
partially reduced, that which remains ie, by the high heat and 
subsequent slow cooling, changed its state of occurrence from 
combined carbon to a species of uncombined or graphitic car­
bon ; for where the iron before annealing is white and very 
hard, after annealing it shows a dark fracture and is quite 
soft. 

The manufacturers of malleable iron are occasionally trou­
bled by a lack of toughne ss in the annealed castings when 
these are exposed to a sudden blow or a bending strain. This 
weakness is at times doubtless caused by the natural rotten· 
ness of the iron, owing to the presence of an excessive amount 
of silicon, phosphorus or sulphur ; but it also must be fre · 
quently due to a crystalline structure, which the iron under 
certain unknown conditions assumes while being annealed. 
This structure shows itself in the fracture of an annealed cast· 
ing in the form of bright crystalline faces, which occasionally 
extend entirely across the fracture. Analyses made afforded 
no explanaiion of this crystalline structure, so that its cause 
must be determined by future careful experimenting. An· 
other analysis was made of an annealed casting whicb, when 
bent, showed a greater degree of toughness than common. It 
was of circular section, t inch in diameter, and was bent cold 
through an angle of 90° without showing fracture. 

From this analysis, it was inferred that the silicon may run 
as high as 0'7 per cent without affecting the toughnE'Ss of the 
annealed product., while it also tends to show, what might 
certainly be expected, that an iron low in phosphorus and 
sulphur is most suitable for making malleable iron. 

much higher than in past tim.es. - ._. -

Galvanized goods keep up, though prices have a downward NEW METHOD FOR SENSITIZING COLLODION. 

tendency for all but the best qualities. " Dried carbonate of soda, prepared by heating a little of the 
There is an excellent demand for brass season goods, such best bicarbonate of soda to low redness for a quarter of an 

as tubing. chandeliers, and the like. O wing to a sensible hour, eighty. seven grains, dissolved in four ounces of water. 
drop in copper, prices have been reduced about five per cent., Half an ounce of nitrate of silver solution, containing thirty­
and the further fall of £10 a tun, in the officialquotations of five grains of the salt. MIX half an ounce of the soda solu· 
English smelters , which has just been announced, would, in tion with the above ; agitate with glass rod." The precipitate 
o�inary times, cause a corresponding alteration in the value of carbonate of silver will subside in a few minutes ; then 
of manufactured goods. But this is neutralized now by a pour off the clear liquid, add two ounces water, agitate, let it 
general advance of 15 per cent in operatives' wages, which subside, and pour off the water. Wash the precipitate with 
employers have been obliged, very reluctantly, to grant. half an ounce of spirits of wine ; pour off and add half an 

Notwithstanding the considerable advance the colliers have ounce of absolute alcJhoJ ; agitate well and add the whole to 
already obtained, those in this district are demanding an addi- two ounces of Wortley'S uranised collodion. Then add, drop 
tion of 6d. a day, and in North Staffordshire a further 25 per by drop, nitric acid to convert the carbonate of silver into ni­
cent. If their demands should be conceded, the price of coal trate, testing with litmus paper until a distinctly acid reaction 
will be again increased one or two shillings a tun, which may is reached. The editer of the British Journal of Photography, 
occasion some embarrapsment to Ironmasters and manufac in suggesting the above method, states that at no period of 
turers, but need not trouble consumers. Such demands, though its preparation does this emulsion exhibit a tendency to pre­
powerful to stimulate an upward movement in price!!, are cipitation. It is perfectly s mootb, and not at all granular­
incapable of arresting a backward tendency when the flood looking. On glass, it gives a more dense film than the usual 
has ceased and the ebb of the tide has manifestly begun. emulsion, and is free from air bubbles. On the whole, it 

_ ._. _ seems to be a convenient, economical and reliable method, 

C omet Prlze8. and in view of the increasing uses of sensitized eollodions, is 

The Academy of Sciences of Vienna instituted in 1869, for likely to be of value to photographers. 

the purpose of encouraging astronomers to search for comets, .. - .. 
eight special prizes, which it has kept up each year dnce as • FILIFORM SILYER,-J. H. Gladstone has shown that metallic 
part of its programme. Each of these prizes consists of a silver might be obtained artificially in the same filiform 
gold medal of the value of 20 .Austrian ducats (between $45 condition in which it frequently occurs in a mineral, and thulil 
and $50). They are intended to reward observers who diR throw Ught on the origin of this native variety. Specimenl:l 
cover a telescopic comet, or a comet 'l"isible only by telescope of the metal were exhibited, from Kongsberg in Norway, 
at the time of its d iscovery. One condition is that the comet associated with calc·spar, and from Chili, associated with 
has not previously been seen, and that its appearance has greenstone, and in each case the silver resembled twisted 
not been previously proved with certainty. The discovery tbreads or wires, noncrystallin e  but often bending at sharp 
should be immed iately announced to the Academy by tele· angles. Under the microscope were exhibited precisely 
graph or otherwise without waiting for further observations, similar tbreads of silVEr produced by (he decomposition of 
the Academy undertaking to notify at once to the different nitrate of silver by suboxide of copper. Tbe latter substance 
$Jbservatories the fact of the discovery. The place and time is partly dissolved and partly converted into the black oxid e, 
of the discovery ought to be indicated, as well as the position while filaments of the white metal shoot forth and bend in 
of the comet and its orbit as exactly as possible with the first every direction. Most of these are extremely fine, perhaps 
intimat.ion ; the data should be completed at leililuro by further moo of an inch in thickness, so that, as was aaid, a gramme 
observations if it be possible to make them. When the comet of such wire would stretch from London to Brighton. Since 
hILS not been seen by other obscrverp, the prize will be pre- suboxide' 01 copper is no rare metal, it seems probable thai 
sented only when the observations of the discoverer have filiform native silver may often, if not always, Originate. from 
b'e'en f!uffi,eient to enable· .f:he ol'bit to be dete'nnined. The it. 

277 
The lUannCac'nres oC· the United States. 

The tabulation of the statistics of manufactures of the 
United Statlts, for the year ending June 1, 1870, as returned 
at the ninth cen'sus, has j ust been completed at the Census 
Office. The number of establishments is 252,148 ; number of 
steam engines, 40,191, with a horse power of 1,215,711 ;  num­
ber of water wheels, 51,017, with a horse power of 1,130,416. 
The average number of hands employed durill.g the year was 
2,053,988, of whom 1,615,594 were males abov" sixteen years 
of age, 328,768 females above fifteen, and 114,626 children 
and youths. The amount of capital invested was $2,118,247,-
069 ; of wages paid, $775,621,593. The value ot materials 
consumed was $2,488,291,952 ; of products, $4,282,625,892. 
Of this production $18,040 644 is returned from Alabama, 
$185,410 from Arizona, $4,629,234 from ArkaBsas, $66,594.556 
from California, $2,852,820 from Colorado, $161,065,474 from 
Connecticut, $178,570 from Dakota, $16,791,382 from Dela­
ware, $9,292,173 from the DistI ict of Columbia, $4,685,403 
from Florida, $31,196,115 from Georgia, $1,047,624 from Idaho, 
$205,620,672 from Illinois, $108,617,278 from Indiana, $46,534,-
322 from Iowa, $11,775,823 from Kansas, $54,625.809 from 
Kentucky, $24,161,905 from Louisiana, $79,497,521 from 
Maine, $76,593,613 from Maryland, $553 912,568 from Massa­
chusetts, $118 394.676 from Michigan, $28,110,700 from Min­
nesota, $8,154,758 from Mississippi, $206,213,429 from Mis­
souri, $2.494,511 from Montana, $5,738,512 from Nebraska, 
$15,870,539 from Nevada, $71,038,249 from New Hampshire, 
$169,237,732 from New Jersey. $1 ,489,868 from New Mexico, 
$785,194,651 from New York, $1 .921 327 from North Carolina, 
$269,713,610 from Ohio, $6,877,387 1rom Oregon, $712,178,944 
from Pennsylvania, $111 ,418,354 from Rhode Island, $985,-
898 from South Carolina, $34,362,626 from Tennessee, $11,517,-
302 from Texas . $2,343,019 from Utah, $32,184,606 from Ver­
mont, $38,364,322 from Virginia, $2,851,052 from Wa hing­
ton Territory, $24.118,031 from West Virginia, 77,214,326 
from Wisconsin, $765,424 from Wyoming. 

- .�. -
Tempering Steel, 

A valued correspondent, Mr. P. McCormick, of Newark, N. 
J., comments on the specification of Siegfried's patent, 
described by us on page 239 of our current volume. He states 
that he has been engaged in working steei for the past 30 
years, and finds, in new processes, always the same story of 
" imparting extraordinary hardness and durability to the 
poorest quality 01 steel ;" and he says that all external 
working of steel, after the forging is done, has but one effect, 
namely, that the outer portion cools and contracts first, and 
so impresses and compacts the interior, so that, when a piece 
is broken, it shows a closer granular appearance after dipping, 
but will often be so brittle as to break with a slight blow. 
And if annealed to its previous condition, it is no better than 
at first. He would like to know how to make poor steel into 
good steel, but fears that he will have to wait for the knowl­
edge till he can go to Sheffield in a flying car driven by a 
perpetual motion. 

----------...... , .. �.� .... ----------­
The C oalt Snrvey. 

From the report of Professor Benjamin Pierce, superin­
tendent of the coast survey, we learn the following : 

In all the northern sections, parties are yet in the field and 
will so continue until the approach of winter, when opera· 
tions will be resumed on the southern coasts. Work has 
also been done and is in progress along Lake Champlain. 
Magnetic elements have been determined in the vicinity of 
Philadelphia and at Washington, D. C. ; tides have been regu­
larly recorded at Old Point Comfort, Va. ; a. geodetic recon. 
noisance is in p rogress near Harper's Ferry ; the detailed 
survey of James River, Virginia, has been extended upward 
to Warwick River ; twenty new charts have been published 
durin!! the year. and nine others, which show extensive addi- ' 
tions in comparison with their first issue, and tide tables fol' 
the ensuing year have been prepared, and will be published 
as heretofore. 

_ .... . 
Caft"dn Crom RoasUng Coft"ee. 

Caffein is much employed as a valuable medicine, but, a. 
now usually prepared, is difficult to obtain, and is very ex­
pensive. According to Thomson, the waste of this valuable 
alkaloid could be prevented in the process of roasting coffee 
if an adapter, dne feet long, were to be attached to the axi 
of the drum, through which the fumes could be passed II.Ild 
condensed. A pound of coffee yields, on the average, 75 
grains caffein. ACllOrding to this, in England, with an annua l 
consumption of 13,000 tuns of coffde, the yield would be 140 
tuns of caff�in. The United States would yield nearly as 
much more, so that a little economy in roasting coffee would 
give us a surfeit of this medicine, and very possibly result 
in its being found applicable to other useful purposes. Caffein 
is insoluble in a concentrated solution of carbonate of potash ; 
it can therefore be separated by this reagent from sugar, 
gum, resins and extractive Stuffd. If the tannic acid be pre­
cipitated from an infusion of tea or coffee by means of acetate 
of lead, and filtered , the ca:tlein can be precipitated from the 
filtrate by c!rbonate of potash, after ward dissolved in alcohol, 
and obtained in crys als by sublimation. If an aqueous 
solution of caffein ba evaporated to dryness in a sand batb, a 
fow drops of chlorine water added, and again dried, a blood 
red residue will be obtain€d, In this way 1-1.000th of caff,,1,n 
can be detected.-Journal of Applied Ohemist'l'1/. 

. 

_ .... . 
WHERE personal interellLs come into play, there must be, 

even in men intending to be truthful, a great readiness to see 
the facts which it is convenient to see, and such reluctance 
to see opposite facts as will pr.event much activity in seeking 
for them. Hence a large discount has mostly to be made 
from the evidence furnished by institutions and societies in 
justification 01 the polioies they pursue or advocate.-Herbert 
Spenur. 
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lent to a smaller objective. He further found that some neb· 
ulre could be resolved into stars, and others could not ; and 
it was supposed that this was a confirmation of La Place'a 
nebular taeory, these nebulre being assumed to be future 
planetary systems in their incipient condition. 

The next large telescope was constructed by the late Lord 
Rosse; It had a reHecting objective of 6 feet diam�ter, and a 
focal length of 53 feet, and magnified obj ects over 10,000 times 
in linear dimensions, or 100,000,000 times in their superHcial 
area. With this telt!scope, many of the nebl1.1re not resolva. 
ble into stars by Herschel's telescope were resolved, and it 
was a question whether all nebulre could not thus be resolved, 
if only a still larger telescope than that of Lord RosBe was 
used.-

tatoes are lying is blackened, and in the most cases the stench 
plainly indicates the presence of the disease before it is de. 
tected by the eye. The retail price il one penny per pound, 
and the wholesale,' seven pounds per tun instead of less than 
half that sum. An agricultural weekly estimates the loss, 
if the disease continues its spread as it bids fair to do, at 
1 .630,000 acres at 4t tuns per acre, in all 7,735,000 tuns, 
which, at £4. comes to £29,340,000, or the value 0 f say 10,. 
000,000 quarters of wheat. 

O. D.  M UNN. A. ·E .  BEACH. 

'=::: 
T E B. l.\iE S .  

One copy. ono year • 88 oe 
One copy, six months • • 1 _ 
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VOL. XXVII., No. 18. [NEW SEBIES.] Twenty.eighth Year. 

This problem, however, has sInce been solved without 
building such a large telescope, as the spectroscope has proved 
that most of these unresolvable nebulre consist of glowing 
hot hydrogen gas. 

Various methods have been tried to preveut this fearful 
scourge, with but little success. Dr. Hooker, curator of the 
Kew Gardens, publishes, at the request of Premier Glad. 
stone, the information that parts of the diseased vegetable 
may at least be saved, by grating and washing, thus extract· 
ing the starch. He also suggests that efforts should be made 
to spread among the poor the use, as food, of the beet root, 
and the foliage of the turnip and other vegetables, which are 
now given to cattle. 
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PUBLISHERS' CARD TO ADVERTISERS, 

The magnifying power of a telescope is found by dividing 
the focal length of the eye piece into the focal length of the 
objectiv�. It follows from this that the magnifying power 
increases with the focal length of the objective, which 
regulates the length of the tube, and is in an inverse 
ratio to · the focal length of the eye piece. Some very 
long telescopes have been made, of over 1 00 feet length, 
mounted on a stick in place of a tube ; but as the objectives 
were very small, the great magnifying power was counterbal. 
anced by the small amount of light they received ; and they 
had a total lack of penetrating power, and could be of use 
only for observations of such highly luminous celestial ob· 
jects as the sun. For a successful instrument, the size of the 
objective must, therefore, be proportional to the length of 
the focus ; and an objective of say 12 feet diameter, with a 
focal length of 120 feet, would be the thing to be d esired, 
unless. indeed . these dimensions could be exceeded. If such 
an objective is ground to a very true parabolic curve, it ean 
stand a very strongly magnifying eye piece, that is, one of 
very short focus. Suppose that the objective is so truly 
ground and polished that it could stand an eye piece of one 
twentieth of an inch focus, with which to magnify the image 
of the distant obj e ct formed in the focus of the objective ; the 
magnifying power would then be equal to 120 feet divided 
by one twentieth of an inch, or 1,440 multiplied by 20-28,600 
times the linear dimensions, or over 800,000,000 times the sur 
face. 

Such a degree of magnifying power would make the moon 
About the 10th of November we shall publish a &l'lCCIAL ed1tlon of 50.000 an interesting object for the geologist, showing the results 

copies of the SeIBIIITIF�e AMBBICAIII. which will bem8lled ln separate wrap. of ancient volcanic action undisturbed by the effects of sir 
and water. .As the moon is at a distance of nearly 240,000 pers and.the postage prepaid to every pOot omce ln the United States. Can· 

ada and adjoining provinces. miles, a magnifying power of 28.800 would bring it to a dis· 
tance of about 8 miles, and then the theory that the moon 

It Is Intended that a copy of the paper shall reach the prinCIpal manufac· cannot be inhabited would be practically verified. 
turers, �orkers ln Inmber and I�on. railroad Shops, and the works of other In regard to the planets, Mars would be brought to within 
mechanical and chemical industries In the United States. Advertisements 4,000 miles, and thus would be apparently 60 times nearer 
will be taken for this extra edition on the same terms aa ln the regular Issue, than the moon ; and it would have a Vi8� diameter of 50·, 
namely. 75 ce�ts a line inside. and ,1. 00 a line on last page . Afewnotlces, ln or 100 times that of the moon, .As this is the only planet 
t.he Business and Personal column. not exceeding four lines Ia length, will wbich, according to the latest scientific revelations, has con. 
be Inserted at ,1.50 a line. This aft'ords an unusually favorable opportunity ditions so similar to those of our earth as to make it highly 
for ad:vertlsers to reach a class of persons not accessible In the ordinary probable that it is inhabited, the observations of the same 
chBnnel!. of advertising. The names have been selected with care. and the would perhaps be the most interesting of all, as the works 
publisherS guarant •• the number Issued to be full 50,000 ; the pOltage on of men, such as cities and roads, could certainly be distin· 
these copies. whiCh 18_ one thousand dollars. will be prepaid. thus Insuring guished. 
the prompt forwarding of the papers.to their destination. It is  impossible to speculate on what such a telescope would 

Advertisers will bear In mind that this announcement Is for a Speclal discover in regard to the other planets or the vast regions of 
Edition which Is to be circulated gratuitously among non· subscribers, and the firmament ; let 1l;s hope tha\ some day the amount of 
that the same advertlsments which appear In the regular edition. If ordered capital necessary will be forthcoming, on the most liberal 
In the extra, Will be seen by entirely different persons. Applications for scale, for the progress of the most sublime of all the sciences. 
apace should be made Immediately. A IIdress 
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A lIIILLIOlr DOLLAR TELESCOPE. 

- - •. -
DOWlrFALL OF THE l'APER COLLAR RING. 

For several years past the members of a Clique, organized 
for the purpose of attempting the control of the Paper Col· 
lar business, and known as the Union Paper Collar Company, 
have set up and operated on the pretence that they were in 
possession of certain Patents which covered the exclusive 
right to manufacture paper collars. Anybody who made 
paper collars of any sort wae, so they claimed, an infringer of 
their patents, notwithstanding the well known fact that such 
collars were known and used for many years before their 
patents were thought of. 

By dint of threats of prosecution, and by actual resort to 
legal persecuti<;>ns in some instances, this unscrupulous Clique 
has for a long time held sway over the smaller dealers, com­
pelling them to take licenses and pay UDjUSt tribute money 
or submit to the meanest annoyances. Indeed, some dealers 
have been compelled to abBIidon the business. 

Another calamity is threatened in the shape of the foot 
and mouth disease among the domestic animal s, which will 
result in the material increase in the price of meat. The 
London Dai1U New8 quotes from a Parliamentary speech, in 
which it is asserted that, in the five weeks previous, 10,000 
cases of ca�t1e and 50,000 cases of sheep had been ret�ned 
as affected with this contagious disorder. 

Tbe outlook is further da.rkened by the probability of the 
price of bread being raised. A general strike of the bakers 
is threatened in London, which, it is feared, if carried into 
effect, will give rise to extensive and formidable bread riots. 

In addition to these other evils, coal is selling at rates 
largely in advance of previous years. This may be accounted 
for, both by the troubles among the miners, large numbers 
of whom have struck for eight hours work, forcing many 
colliers into idleness, and also by the unusual demand for 
coal by the iron and metal working trades, the rate of whose 
yearly consumption has largely increased. Whether the ad· 
vantage gained by the activity of these industries will com· 
pensate for the hardships entailed upon the poorer classes by 
th& enhanced cost of fuel, is, as in all cases .where one por· 
tion of a population is benefited at the expense of another, 
at best questionable. 

With coal doubled in price, meat advanced and perhaps 
unhealthy from disease, potatoes, the great substitute for 
bread, scarce, :and bread itself dearer, the prospect for the 
English working people is not very encouraging. 

. .  _. -
Alr IlIIPORTANT PATENT EXTENSION DENIED. 

The application of Perry G. Ga.rdner, for an extension of 
his patent of Sept. 28th, 1858, for Impro\'ements in Car 
Springs, has been rejected by the Commissioner of Patents 
on the ground that his statement of receipts and expendi. 
tures under the patent is vague and insufficient. The paten. 
tee granted licenses to use his invention to certain Comp a. 
nies, taking stock in compensation, and alleges that he has 
received no dividends theref�.m ; although nothing appears 

to show that his stock is not of great Value, and no pretence 
is set up that the companies are not doing a pro fitable busi· 
ness. The Patent Office infers that the patentee has received 
a large remuneration for his invention, respecting which he 
withholds, in his statement, all information. Nothing is more 
common, says the Acting.Commissioner, among manufactur . 
ing companies than to withhold all dividends , even while 
making enormous profits, devoting the latter to the enlarge. 
ment and improvement of their works . .  

- .- . -

PROFESSOR J. H. l'EPl'ER. 
We are pleased to observe the arrival, in this city, of 

Professor J. H. Pepper, Director of the Royal Polytechnic 
Institution of London. He comes to this country on a tour of 
observation. 

During his stay, we are to be favored with a few of those 
striking and marvelous scientific lectures - for · which he is 
celebrated , and which have attracted so much attention in 
London . The first lecture is announced for October 30th , 
at Stein way Hall in this city. Som& of Professor Pepper's 
experiments with light and electricity are said to be quite 
astonishing, his appliances for direct illustration being very 
effective and original. 

-----------........ �� . .... -----------
UNDERGROUND RAILROADS. 

The Ma'Tl/Uifaet'Urer and B'Ui1det:, in noticing the fact that 
Congre ss has appropriated $50,000 to pay for a 27 inch refrac· 
tor for an Astronomical Telescope. calls attention to the want 
of liberality usually shown by our public men, in respect io 
expenditures for scientific instruments. It thinks there is no 
diffieulty in obtaining money to build engines intended for 
destruction, such as monitors, but, when it comes to devices 
that are solely capable of adding to human knowledge and 
augmenting human happiness, then the purse strings are 
drawn tight, and 'money grudgingly given. Our cotemporary 
thinks tbat an appropriation of a million dollars to build a 
large telescope ought to be passed, and tb at s cience ought to 
be aided and encouraged in the same liberal style on all suit· 
able occasionp. The editor further believes that if such a 
teleilcope were to'be capable of killing people at the rate of 
a thousand souls a minute, the million dollars would have 
been I-aid out and the machine constructed long ago. 

It may be interesting. in regard to this matter, to give an 
account of the laigest telescope :constructed, and a few hints 
about what we may expect of a million dollar telescope. 

In view of these circumstances, it is with considerable 
satisfaction that we observe that the Collar Clique have at 
last been brought into Court, where their pretensions have 
been curtailed to reasonable proportions. We publish an 
abstract of the case in another column, from which it will 
be seen that their principal patent · claims are declared invalid. 

The London Telegraph gives a vivid picture of the horrors 
of the underground railroads of that city. It speaks of " the 
incessant hurry at the subterranean stations, the nerve shak· 
ing slamming of every carriage door, the hideous yells of 
the engines, th� difficulty of distinguishing one train from 
another, or of getting a coherent answer to a question from 
the fevered and inarticulate officials," and says that " all 
these peculiarities, with the oppressive atm03phere and the 
spine. convulsing way of putting on the brakes, render the 
underground lines as terrible as they are useful." 

Is the underground railroad which Mr. Vanderbilt is sup. 
posed to be buildiDg in this city, or to be making preparatiuns 
to build , to be of this sort ? Already' we have troubles of 
our own in the way of travelling about the city. Thse are 
due in a degree to what some one has . happily called 'the 
" natural depravity of inanimate objects;' it is true ; but they 
are none the less a grievance on that account, while the tor­
ments already inHicted on us by some of the horse car con. 
ductors, the stage drivers, and the hackmen, are worthy of 
the Spanish Inquisition in its worst days. But if the Tele­
graph'a portrayal of the oharacteristics of the underground 
railroads of London be not wholly imaginative,- what a pan· 
demoQ.ium are we preparing for ourselves I-Evening Post. 

The large telescope, commenced by William Herschel in 
)165, was finished in 1789 ; its objective was a reHecting me· 
tallic mirror of: 4 feet diameter and of nearly 2,000 pounds 
weight ; the focsl length was 36 · feet. It magnified obj ects 
6,000 times in their linear dimensions, or 36,000,000 times 
their superficial area. Herschel found ,  however. that the 
penetratin g  power depended on the size of the objective. A 
IlIIall objective of long foc�s causes the ray. to be diffused so 

-much that little light is left ; and by using the telescope with 
different sized diaphragms, he found that, "'hile with a small 
opening he could only see to a certain distance b:,. the heavens 
beyond the stars viSible by the naked eye, he saw much far· 
ther by using f .e full opening of his telescope. By the latter, 
he saw nebula so distant as to totally escape vision when 
�sing iiaphragm with Bmll,lIer opening, which was equiva· 

_ .•. -
DISCOURAGING PROSPECTS Ilr ENGLAND. 

The late EDgl,lsh journals are filled with gloomy forebod· 
ings as to the ,prospects of . the poorer classe.s and the work. 
Ing people for the coming winter. In the cities, and espe· 
cially London, the repeated building strikes have brought 
poverty to hundred s ; while in the rural districts, where the 
agricultural laborers have been carryiDg on a war for higher 
wages, acrel! of productive land have lain uncultivated du· 
ring the best months of the year. 

The potato crop, which forms a staple industry among a 
large number of farmers, hAs utterly failed. The London 
1'imea states that growing potatoes are offered at one shU· 
ling a rood, without customers. The produce sQould . be 
worth ten shillings. The face of the country where the po. 

The London Underground Railway is a model of its kind, 
pandemonium though it is, and the steam road proposed to 
be built in New York by Mr. Vanderbilt, will not be substan· 
�lally different from that of London. . The presence of the 
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locomotive in underground tunnels �is always productive of 
many nuisances. 

There is bm one really practicable plan by which the an­
noyances recited by the P08t can be avoided, and a rapid, 
safe, and agreeable mode of conveyance se cured ; and that 
is by the pneumatic system. A working section of this form 
of railway has new existed here for the past two and a half 
ye11s, h aving been built at private expense, for the express 
purpose of showing to our citizens how excellent and practi­
cal the plan is, and how well adapted for the special pur­
poses of rapid city transit. 

The section referred to consists of a nine foot railway tun­
nel extending under Broadway from Warren to Murray 
street. A strong current of pure air, produced by a gigantic 
blower, moves through the tunnel, which is thus always kept 
thoroughly ventilated. A handsome pa�senger car, carrying 
twenty pHsons, traverses the track, being moved back and 
forth by the air current, which acts upon the ends of the car 
like the wind upon a sail. Many thousands of people have 
enjoyed the ride on this pneumatic railway, and have ex­
pressed their unbounded satisfaction at the complete, efft c­
tive, snd splendid manr:er of its operation. The noise, cin­
ders, gas, dust, jerks, and other disagreeable accompani­
ments of the locomotive are done away with, while a speed 
equal to the ordinary steam train is easily maintained. 

The practiC.t1 success of the pneumatic method for paesen­
ger cars was long ago settled . It cannot compete, in the 
open country, with the locomotive, in point of economy ; but 
for underground rapid transit, in large cities like New York, 
where th e travel is immense and cars are to be dispatched 
every minute or two, the pneumatic system promiF.es to be 
the most comfortable, and the expense of its running is el!ti­
mated to be about the same as the locomotive plan. 

One of the most singular circumstances connected with 
the introduction of this pneumatic system has been the ac­
tion of the pr< sont Governor of the State, Hoffman. The 
amended cLIi - t'-r d the Beach Pneumatic Transit Company, 
which gives h uthclity to calry frtight only, was signed by 
him. The great success of the method and the urgent d e­
mands of the citi2.€ns of New York for the applieation of 
the fystem to passenger transit induced the Company to ask 
an extension of their privilE'ges to passenger service. 

The pJans of operation, construction, and route-the latter 
being from the Battery ullder the whole length of Broad­
way-have been widely discussed by the press and approved 
by the public. For two successive years, both branches of 
the State Legislature have, by very large majorities, passed 
the necessary measures e uthorizing th e Company to proceed 
with its works e nd construct a passenger road ; but each y",ar 
the Governor has withheld his signature and vetoed the en­
actment, one of his chief assigned reasons being that a city 
engineer, an appointee of the notorious S weeny, had advised 
him that the construction of the works under Broadway 
would be impracticable. This was in the face of the direct 
testimony of all the leading architects and several of the 
most experienced civil engineers that the construction was 
entirely pra.cticable. 

The Governor has, however, signed I!'everal other bills for 
ste.llm Toads in New York, one of which, the Vanderbilt, soon, 
it is said, to be commenc.:'d, is to run under Fourth avenue ; 
another, the Swan Three-tier, that is, a combined under­
ground, surface, and elevated steam railway, is to be located 
west of Broadway ; another, the Gilbert, an elevated steam 
railway, also to be located west of Broadway. In addition to 
these, passed last year, the Gil vernor had previously approved 
the Central Underground charter for a Eteam road, now 
nearly defunct by its own conditions ; also the Sweeny Via­
duct charter, for an elevated steam road. 

The construction of every one of these roads involves more 
engineering difficulties than that of the Beach Pneumatic 
Transit road. The latter has the most central, the straight­
est and best route ; this is  admitted by all the engilleers. 

It will thus be seen that the city of New York is blessed 
with a superabundance of steam railway charters ;  but the 
only corporation that has so far actually dune anything un­
derground ,  to meet the wants of the public, is the Pneumat­
ic Transit Company. It is a shame that the consummation 
of this important enterprise should be so delayed. The Le ­
gislature meets again in January, when a new Governor will 
be inaugurated. The Company will renew iheir application 
for the privi l ege of carrying passengers, and . as soon as it is 
granted, proceed with the extension of their works. 

- '-' -
HANGING WALL PAPER. 

Many persons living in remote places defer re-papering 
their apartments on account of the difficulty of procuring 
skilled labor in this branch of industry ; but it is really such 
a simple task that there is no reason why any one of ordi­
nary capacity shoilid not do it with as little trouble as white­
washing. The directions here given are the result of practi­
cal experience and , if observed ,  will enable any one to 
hang paper 8S well as an expert. 

f:lIlPposing you have decided to paper your apartment anew : 
the fiJ at thing to _ be d one is to remove the old paper, if 
there is but one thickneEs on the wall, it is not neCE'ssary, as  

- this will not do any harm. It i8 only where layer after layer 
ia put Oll that the apartment becomps ofiensi,e from the con­
densation of vapors, accumulating with years until at last 

easily tear the paper off in long sheets, and so render the 
�urface clean again. Care muet be taken not to remove or 
break the surface of the under layer, or ground ; for if this 
is done, there will be a ridge or seam wherever it is torn that 
will l!how badly if your new paper has a light grollnd ; if it 
is dark and the pattern Is in arabesqlle, it matters little, as it 
will not show. 

Having cleaned or removed the old paper, take a roll of 
the new that you desire to apply and hold it up to the wall ; 
arrange it so that the pattern will show evenly at top and 
bottom, if possible, and then cut off one length. Have ready 
a table or a board long enough to take the whole piece ; then 
use the first strip cut as a guide, and match all the rest to it. 
You may cut all the paper up for the straight part of the 
wall, leaving the intervals over the door and windows to be 
done at leisure, or with the waste pieces that always accumu­
late. In cutting the length, be careful to cut the bottoms 
and tops perfectly square across, and not zigzag, or at hap 
hazard, for it looks badly to see the pattern mismatched, or 
a ragged end where it meets the wash board. There are two 
white edges or selvages on wall paper, one of which must be 
cut off. Be sure and cut off the right one, or the one that 
you intend to paper from, and cut all the others at one time. 
In applying the paper, you will doubtle�s find that between 
the d oors and windows the pattern will n ot come out right, 
leaving a hand's breadth or so to fill up between the frame 
and the last piece applied . This is of no consequence, as it 
can be easily filled up by a piece specially cut for it. He , 
careful and see that you do not reverse the paper or get it 
up�ide down in hanging. You can easily tell the right 
side up if the pattern is in vines. leaves, or geometrical 
shapes, by notiCing which side the shading of the figures is 
on. 

Having cut all the paper ready to appJy, roll it up and lay 
each piece on one side, or lay them all in a pile. Have ready 
a smooth boiled paste of wheat flour (sound flour, not I!our), 
a whitewash brush, and a board, or table, long enough to 
take the whole sheet in one length. Make the paste quite 
thin, not thicker than molasses and as smootla !LS a custard. 
Have a chair, step ladder, or table ready, on which you Cl\n 
stand and reach to the top of the wall. Then take your first 
piece of paper. lay it on the table and apply the paete ; not 
too thickly, being particular to touch the edges and top and 
bottom well. Then take the sheet by the top, raise it off of 
the table and support it with one arm (on the right or dry 
side, of course), and put it up to the wall. Keep it entirely 
clear of the wall until YOll fasten the head of the sheet, but 
previous to this, run your eye down the side and see it it 
hangs square with the door frame. If it does, have a clean 
towel or cloth ready, and move it honzontal1y in wavy strokes 
over the sheet until the bottom is reached, but do not in any 
case rub up and down or draw the paper in folds ; if y ou do, 
there will be ridges and wrinkles in it, which destroy the ap­
pearance 'and can never be got out. Hang the sheet properly 
at first and then follow it down from the top, rubbing across 
it ; and there will not be a wrinkle in it. Apply the second 
sheet in the same way, and be careful that you match the 
figures properly. Success depends on thie, for nothing looks 
worse than to see the continuity broken off or a white seam 
showing between the pattern , up and down the wall where 
the sheets do not meet. When the corner is reached, if the 
sheet does not come evenly to the opposite wall, it is better 
to cut it length wise and paste it on ; then take the fellow to 
the piece and apply it also, matching the figures of course. 
If y ou endeavor to make the sheet reach-round, you will make 
a bad job of it. Always clean well the table where you paste, 
so that no paste will get on the pattern ; if it doee, the 
colors will run or smudge, and soil the sheet. Gilt papers 
with delicate lavender grounds require great care in this 
respect, as the least spot shows badly. This is all there is 
to be observe I in hanging paper, and there is nothing that 
any one cannot do with a little practice. 

Some care or discretion must be taken in selecting papers 
for the purposes or places they are intended to be put in. 
Rectangular or geometrical patterns do not lock well in a 
bed room or a sitting room, as they impart a severe and formal 
appearance that is especially wearisome after a few weeks. 
Neither is a paper with dark stripes at frequent intervals d e­
sirable ; the stripes give the eff�ct of battens nailed over 
boards or rough carpenter's work, and divide a room off with 
hard lines that tire the eye whenever it rests upon them. 
All paper ought to impart a clean, cheerful aspect to a room, 
adding to 'the homelike appearance and bearing evidence of 
the taste of the occupants. Never put bordering on the 
bottom of the wall, as it takes from the hight and makes a 
boundary for the eye to rest upon where none is desirable. 
Dark grounds in papers render rooms not fuUylighted darker 
still, and give a sombu effect which is very depressing ;  
while open chambers with white hangings have a cold and 
chilly aspect which it is equally desirabie to avoid. No rules 
can be given for selecting papera ; what seems de�irable in one 
case or to one person is objectionable to others, and every one 
wiil of couree suit themselves in this respect. 

. .... . 
EDWIN MARCUS CHAFFEE. 

[NOVEMBER 2, 1 872. 
which his inventions and industry entitled him, but, far 
from bbing discouraged at misfortune, he persevered in ex­
perimenting upon and perfecting new machinery up to 
within two weekS of his demise. Jle was one of the suffer­
ers of the poisoning affair at the National Hotel in Washing. 
ton some years ago, a circumstance which rendered him an 
invalid and eventually proved the direct cause of his death. 

_ ._. -
PROFESSOR JOHN W. FRAZER. 

"We much regret to announce the death, suddenly, on the 
12th of October, of Professor John W. Frazer, one of the editors 
of the Franklin Journal, and Professor, for more than thirty 
years past, of Natllral History and Chemistry in the Univer­
sity of Philadelphia, Pa. He was 63 years of age. Professor 
Frazer was a man of extensive learning .and varied attain· 
ments. 

- .�. -
WILLIAM PRESCOTT SMITH. 

Mr. William Prescott Smith, Master of Tran sportation on 
the Baltimore and Ohio railroad, died on the 13th of October 
last. Mr. Smith was closely identified with the railway in ­
interests of the country, and more especially with those of 
the road of which he was the actual manager at the time of 
his death. 

- --- -
IcmllTIFIC AliD PRACTICAL IliFORIIATIOI. 

BALL LIGHTNING. 

An esteemed correspondent, J. R. A., of R. I., was sur­
prised at the letter of J. H. P., publi.hed on page 148 of our 
current volume, and states that in 1850 in the Shetucket val. 
ley, Conn., he had a view of a stroke of this kind of light­
ning at about eight rods distance. It struck a tree, rent it 
from top to bottom, passed off to a cart tongue laying near, 
into and through a pile of railroad ties, and into the railroad 
track about two rods distance. It was seen by six other per­
sons, and the size, as it appeared to all, seemed to be as large 
as a bushel basket. They were in a building on a rise of 
ground facing the tree, and had a most pelfect view of it. 
Undoubtedly there are a good many in the United S tates 
who have seen such strokes, if they would take the trouble 
to answer. 

THE SUN AND THE ORIGIN OF STORMS. 

Mr. John Hepburn says : " I  have seen that all gusts com 
iDg up in the morning come from the eastward, all about 
noon from the southward, and all after sunset from the west­
ward ; thus clearly proving, to my mind, that the rays of 
the liun drive the storm, as it were. away from him after 
their electricity has fired and lit it up. Let the interested 
please observe, and they will find it so, I believe, in all clI.ses.' 

NEW GALVANIC PILE. 

A new galvanic pile, invented by M. Morin, ia intended to 
avoid the inconvenience caused by the deposit of copper up­
on the surface of the zinc, or upon the porolls cup. The pile 
consist! of a cylinder of copper surrounded by a concentric 
cylinder of zinc, between which two cylinders is a third cyl. 
inder of filtering paper. There is difference enough in the 
size of these cylinders to leave concentric annular spaces be­
tween the paper and the copper and the paper and the zinc. 
The former space is filled with sand, and the latter with a 
stratum of flowers of Siliphur. The whole is immers ed in 
sulphate of copper. 

Such a pile, it is said, has operated during five months 
with EO little variation that the inventor believes it would 
work equally well for an additional five. Dilring these five 
months, the current has been continuous without the need of 
once touehing the battery. 

A SIMPLE HYGROMETER. 

A new hygr�meter has been invented by M. G. Smiths, of 
Paris, Franc.!, in which a salt of cobalt is the essential ingre­
dient. A solution is made of the salt of cobalt, common 
salt, and gum arabic ; into this, strips of paper are dipped 
and allowed to dry. They will take on a blue color in a dry 
atmosphere, and become rose colored if the atmosphere be 
humid . 

FORMATION OF CERTAIN METALLIC SULPHIDES. 

Privoznick finds that copper, In c®ntact with sulphuretted sul­
phide of ammonium is transformed into a blue bisulphide and 
a protosulphide. This is a means for obtaining the sulphides 
of ammonium, potassium and sodium in a colorless state. 
Silver becomes covered with a gray crystalline _ crust of suI· 
phide of silver. Tin and nickel dissolve in appreciable quan­
tities in the poly sulphides of ammonium. Iron is covered 
with a black deposit. The solutions of hyposulphite of soda 
transform also, slowly, copper and silver into sulphides, with 
the formation of sulphite of soda. 

CONCENTRATING SULPHURIC ACID TO 66° BAUME. 

- they become dangerous ' sources of disease. This is a well 
established fact, as recent investigation by a Board of Health 
in London disclosed that the sevelal layers or thicknesses of 
wall paper, in houEes in a crewded part of the cUy, wl6re abo 
solutely damp with noisome deposits accruing from defec­
tive ventilation. 

E dwin Marcus Chaffee, a well known and prominent ma.n­
ufacturer of india rubber goods, died recently at Bristol, R. 
I., in the 65th year of his age. Mr. Chaffee was contempo­
rary with Goodyear, Hayward and Day, and like them was 
also an inventor, ht>ving devised, in 1836, the devices known 
in the rubber business as the " Machine Patent." He b?gan his 
rareer in 1830 and was one of the organizers of the Roxbury 
Rubber Company ; during the past five years, he has been 
connected as director al!-d secretary with the Providence and 
National Rubber Company. 

M. de Heuiptume proposes to use a lead-lined vacuum pan 
for this purpose. The lead is not � en<ibly atta, ked by the 
acid unless the temperature is 200° ( ,r over, while in air the 
sulphuric acid will not boil except at 32;;° ; ill the partial 
vacuum of the pan, 3 to 4 centimeters of mercllry, it will 
readily boil at 190°. The lead, however, softens at tbis tem­
erature, and is subjected to a considerable pressure from 
without ; and to avoid this difficulty, it is proposed to place 
in the pan sandstone balls, etc" which are not attacked by 
the acid. 

CRYSTALLINE PHOSPHIDE OF IRON. 

J. Sidot reports the following result : Phosphorus vapor 
was passed over metallic iron in the ordinary method of mak­
ing phosphide of Iron. The product was then calcined in an or­
dinary crucible with the intention of volatilizing the exce�s 
of p'hb'sphoruEl. On breaking the tus'ed maSs when cool, the 

To remove the old paper, tah a C6IDmon whitewash bru,sh 
and a p'ail of 'wlit'er:. Wash t'hil wall all ov'e'? ana ydu c'an Mr. t!b:afl'ee did u\jt me�t with the peounilLl'y s'uceel.'S to 
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interior was covered with beautiful crystals, nearly a centi­
meter in length. These cry stals were right prlsms with a 
square base, iridescent upon the surface, strongly magnetic, 
and were nearly as hard as steel. The formula Fe8 P very 
accurately corresponds with the analysis of this phosphide. 

SOLUBILITY OF OXIDES IN ALKALIES. 

�u�int�� 
----

The Charge for In8ertion under thi8 head ill One Dollar a Line. {j the Noticu 
exceed ]i1Jur Line •• One Dollar and a Halfper Line will be charged. 

A New Machine for boring Pulleys, Gears, Spiders, etc. etc. 
No limit to capacity. T . R. Baney & Vail, Lockport, N. Y. 

Form of Wheel teeth, 50c. E. Lyman, C. E., New Haven, Ct. 

Patent for Sale-Tivnan's improved Water Gauge, For par-

28 r 

l We preaent herewith a seriea oj inquiries embracing a variety oj toptc. oj 
greater or less general intereat. The questions &re simple, it i. true, but we 
prefer to eliett practical answers trom our reader •. 

1.-TURNING WillE ROLLS.-What is a good plan for turn. 

M. Prud' Homme has published the fact that some oxides 
which are insoluble, or but elightly soluble, in an alkali may 
be rendered soluble by the addition of an oxide which dissolves 
in that alkali. Thus cbromic oxide dissolves in ammonia 
when a salt of copper is added , and cupric oxide dissolves in 

t1cnlars, address Charles Tlvnan, Box 593, Holyoke, Maes. Ing or cnttlng taper wire rolls ?-C. E . A .  

For 2, 4, 6 & 8 H.P.  Engines,address Twiss Bro.,New Haven,Ct. 2.-SILICATE OF SODA.-Is water glass again soluble in 

potash if a faIt of chromium be present. 

MORPHINE IN THE DEVELOPER. 

J. Kruger, in Licht, suggests the addition of morphine to 
the ordinary sulphate of iron d eveloper, for photographic 
negatives, in the proportion of 8 grains of morphine and t 
an ounce of glacial acetic  acid to 2 ounces of distilled water. 
One part of this liquid is to be added to eight part s of the 
iron d eveloper. The latter is composed of 16 ozs. of water, 
1 oz. of sulphate of iron, t oz. of alcohol. The author as­
serts th'tt the use of the morphine as above yields clean, 
brilliant, and soft negatives, and he desires that practical 
photographers will satisfy themselves of the correctness of 
his statement by actual trial. 

TUNGSTEN IN STEEL. 

For Sale, Car Wheel Press-and McKenzie Blower, in fine 
� order. Address Mansfield Machine Works, ManSfield, Ohio. 

Hand Lathes. C. F. Richardson, Athol Depot, Mass. 

I will Remove and prevent Scale in any Steam Boiler or 
make no charge. Engineer's Snppl1es. Geo. W .  Lord, Philadelphia, Pa. 

Solllble Glass, Water Glass, Liquid Quartz, Silicates of Soda 
and Potash for Concrete Cements, Fire and Waterproofing, mannfactured 
by L . &0 J. W. Fenchtwanger, Chemists, 55 Cedar St., New York. 

Oxide of Manganese, highest test, from 'our own mines, for 
Steel manufactnrlng, Patent Dryer, Paints and Glass, at lowest prices, by 
L. &0 J. W. Fenchtwanger, 55 Gedar St" New York. 

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

Wanted-Circulars of Makers of Wooden Pumps. F. Moon, 
N ewberry, S. c. 

Professor Herren has found 8 S  per cent tungsten and 1'73 
Hydraulic J acks and Pres1!les-Second Hand Plug Tobacco 

mangan€ se in Mushet's steel. This steel becomes soft when Machinery. Addres. E. Lyon, 470 Grand St. , New York. 
heated and suddenly cooled, and hard when cooled slowly, 

Steel Castings " To Pattern," from ten pounds upward, can j ust the reverse of ordinary steel. 
be forged and tempered. Address ColJlns III Co. ,  No. 212 Water St . . N.Y. 

A CHLOROFORM MASK. 
Gatling gut' s, that fire 400 shots per minute, with a range of 

M. Demarquay states tb at the action of both chloroform over 1,000 yards, and which weigh only 1�5 ponnds, are IWW being made at 
and morphine is to lower the animal temperature, and that Colt's Armory, Hartford, Conn . 
a combination of the two causes a decrease of 2tO C. It is For 15 in. Swing Engine Lathes, address Star Tool Com­
assel'ted that the use of both agents combined as an ar res- pany, Provldence, R. I. 
thetic is extremely dan gerous. During an operation per , Machinists ; Illustrated Catalogue of all kinds of small Tools 
formed upon a patient under the double inHuence, it was reo and Materials sent free. Goodnow III Wlghtman,23 Cornhlll, Boston, Mass. marked that the 

'
circulation became interrupted, the arterial 

Manufacturers of Machinery, or any patented article which blood turned black, and repeated fainting firs  took place. In 
they desire to Introduce Int0 the New York market. will find a c'pable 

order to avoid these grave consequences, M. Demarquay con- ag.nt, with the best of referenoes, by addressing S. C. H1l1, 51 Conrtlandt 
siders that chloroform should be used singly, but not admin- Street, N ew York. 
istered in the ordinary manner. He proposes, instead of sat- , Ashcroft's Original Steam Gauge, best and cheapest in the 
urating a compress or sponge with the agent, to US ) a Hannel market. Address E. H. Ashcroft, Sudbury St . ,  Boston, !\lass. 
mask, on which the chlo roform contained in a gradull.ted bot· 
tle is turned drop by drop. The evaporation is continuous, 
and th e patient breathes without effort. A year's, experience 
with this apparatus proves that by its use all struggling 
during the period of excitement is obviated, and that insen· 
sibility is easily and gradually attained. 

PHOTOGRAPHING AN AQUARIUM. 

Heydrick's Traction Engine and Steam Plow, capable of D S­
cendlng grades of 1 foot In 3 with perfect ease. The Patent Right for the 
Sonthern States for sale . Address W. H. H. Heydrlck,Chestnnt B.lll,Phlla. 

The Berryman Steam Trap excels all others. The best is 
always the cheapest. Address I. B. Davis & Co. , Hartford, Conn. 

Wanted-Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canada. Duplaine &0 Reeves, 760 South 
Broad Street, Phlladelphla, Pa. 

The Berryman Heater and Regulator for Steam Boilers-No. 
one nSing Steam"BoU","" can ajfQrJi to be wlthont them. I. B. Davis &0 C O . 

T. R. B!liley & Vail, Lockport, N. Y., Manf. Gauge Lathes. 

Diamond Carbon,of all sizes and shapes, ;furnished for drilling 
rock, sawing stone, and turning ,emery wheels or other hard snbstances 
also Glazier'S Diamonds, by John Dickinson, 64 Nassan st. , New York. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven,Ct. 

Brown's Pipe Tongs-Manufactured exclusively by Ash­
croft. Sudbury St. , Boston, Mass. 

American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 
the only safe,snre,and cheap remedy for 'Scaly Boilers. ' Orders soUc1ted. 

water or oil after once becoming hard ?-W. K. L. 

S.-TINNING PINS.-How are pins and other small brass 
articles tinned ?-G. w .  

4.-VARNISH FOR BOILER HEADs.-What is a good var· 
nlsh for a locomotive boiler head ?-C. G. S.  

5.-AN ELECTRIC VAcUUM.-Has science ever determined 
what substance, species, or condition of matter constitutes a vacnnm or 
void In electricity ?-D . 

6.-PURIFYING BICHROMATE OF POTASH.-How can com­
mercial bichromate of potash be rendered chemically pure ?-G. B. M. 

7.-PURIFYING ZINC.-How can commercial zinc be made 
chemically pnre? The zinc Is to be nsed In the hydrogen test for arsenic 
andoantlmony.-G. B .  M. 

8.-LIGHT FOR MAGIC LANTERN.-How can I make a light 
snltable for a medium sized magiC lantern ? Gas or 011 makes too much 
smoke. -A. R. 
, 9.-0IL PROOF WooD.-What cheap and .harmless sub­
stance can I use on small wooden boxes to make them hold olly snbstances 
without the grease soaking Into or throngh the wood ?-W. K. L . 

10.-HARDENING WooD.-Can anything be applied to wood 
to render It hard enongh for a cyUnder or roller for a printing press ? Can 
wood be nsed lor snch a pnrpose, and Is It already so used ? If so, what 111 
the kind of wood ?-S. 

1 1.-BREAKING STRAIN ON IRON RO-Ds.-What weight 
w11l break an Iro n rod, of % inch diameter and 40 feet length ? The rOd

'
1 

to be C.stened rigidly at the ends, and the weight sn'pend ed in the middle. 
-D. R . R . 

12.-REMOVING INK STAINS.-Is there any chemical that 
w1ll remove Ink from paper without discoloring the paper?-W. W. W. 

13.-CEMENT TO RESIST THE ACTION OF BRINE.-Is there 
fony cement or pitch that will do to line a vat to hold brine, the tempera­

ure of which wlll range from 25° to 110' Fah.?-P, Q. 
14.-FREAK OF BOILER.-A boiler has something that jars 

or thnmp. inslde It, as I can (eel by placing my hand on some of the pfpes. 
There is some scale at that end where I hear It ; the last sheet, a little fl om 
1Ib.e bottom, IS from 1·16 to 2-16 of an Inch thick. Is that the trouble ? If 
so, how shall I remove it ?-C. H. C . 

15.-COMBUBTIBLE PAPER FOR CARTRIDGES.-How is the 
paper for sportlnll and other cartridges made ? What combnstible solution 
Is used to canse the paper to Ignite from the percnsslon cap ?-B. F. R. 

16.-A RUBEFACIENT W ANTED.-Last year a sickness lef 
npon my face a mark more original than agreeable. My right cheek is a 
red as a cherry, whIle the left remains WIth Its nsnal color. As It Is Impoa 
sibie to remove the red mark, I should like to know If there Is any way In 
which I can render my left cheek sa red as the rlght.-A. T. 

SPEOIAL NO TE. - Thi8 column i8 deslgnedfor the general intere.t and in 
.truction o.f our reader8, not for gratuitoU8 rep lie. to que.tions of a 
purely bu.ine8s or per.onal nature. We will publish 8uck inquirie8 
however, when paidfor as advert/.ementa at $1'00 a Une, under the Ae�a 
qj " Bu8ine88 and PersonQ.l. " 

.ALL r�ference to back number. mu.t be 'by volume and pane. 

In photogr '.phing the interior of an aquarium, the water 
must be illuminated by strongly reHected solar ray,8, which 
may be eitb er transmitted or directly proj ected . To cause a 
transmission of the light into the water, recJUrse must be 
had to a heliotrope mirror, placed behind the rear face of the 
aquarium. In front of the latter, the camera is situated, the 
inteJ mediate space between its lens and the aquarium being 
surrounded by a pasteboard screen, so th at no light iJ admit­
ted to the in strument, except that directly passing through 
',he object. By thi$ meaDS opaque bodies, such as shells, 
plants, etc , are naturally lighted by the diffusion of the rays 
in the liquid, which gives tht'm the photogenic qualities ne­
cessary for their reproduction. The second mode of proceed­
ing consists in directiDg the solar rays at a convenient anglil 
on the forward face of the aquarium, on the t ottom of which 
a mirror is plaCe d, so t.ha all objects contained are brightly 
illuminat e d .  The water, of course, must be perfe.tly limpid. 

Gear Wheels for Models. Illustrated Price List free. Also C. M. K. asks, what space will the oxygen and hydrogen, 

WATER FREEZING AT BELOW 32° FAH. 

It is generally admitted that water congeals at O· Centi· 
gra J e  or 32° Fahrenheit, : an 1 that it is only in perfectly 
tranquil places that it can be kept liquid even at a certain 
number of degrees below the freezing point. Les Mondes 
mention s  i.J. this connection a curious fact, which it consid­
ers due to a supersaturation, so to speak, of the water. If 
in watu, at a temperature of -So C. (about 27° Fah.), which 
may Even be slightly agitated without congealing, the least 
particle of hoar frost or ice be introduced, crystals of ice in­
�tantly form and expand through the mass, producing re o 
markable and beautiful effects. The eye can watch the for­
mation of the needles of ice, see them group together and 
obey thoEe mysterious affinities which produce the exquisitll 
forms with which we are all familiar. 

_ .... -
To CASE HARDEN \VROUGHT IRON-To case-harden wrought 

iron, take prussiate of potash, finely pulveriz ed, and roll the 
article to be hardened in it, if its shape admits ; if , not, 
sprinkle the powder on it freely, while the iron is hot. This 
is applicable to iron axletrees, by heating the axle red with 
heat, and rolling it in the powder spread oul for that purpose,

­

turning it up qui,ckly and pouring cold water upon it,then dip 
it in cnld water as  quickly as pos�ible. The axle can be used 
for years without ,howing w ear. 

.. .... -
To protect delicate drawings in pencil or chalk, such ae 

are ea�ily smudg€d if roughly handled, and to give them mors 
pnmanence and solidity, it is well to coat them with ordinary 
collodion, sold by an dealers in photographic material�. The 
same may, if d esired , be used with an admixture of paraffin 
stearin9 .  or castor oil, and affords then an excellent coating, 
Pencil sketches are in this way rendered dearer, and may 
therefore, be copied the more easily when so treated. 

- ,  

Facts fOl' the Ladies • ...,Mrs. R1ka Levy, New York, has snpported 
herself and family for fonr.een Y e,ars with Wheeler & Wilson', Lpck.Stltch 
l\tachm6, without any repairs; ,an'd the ma'lh1Jle Is still In 'gO"O'd order. fee 
the !lew Improvements an!). W'oo'd#' Lt>c'!.:'·Stftch Ripper. 

Materials of all kinds. Goodnow " Wightman, 23 Cornhlll, Boston, Mass. 

Windmills : Get the best. A. P.Brown & Co.,61 Park Place,N.Y. 

Ashcroft's Self-Testing Steam Gauge can be tested without 
removing It from Its posWon. 

The Berryman Manf. Co. make a specialty of the economy 
and safety In working Steam BoUers. I. B. DavIs &0 Co. , Hartford, Conn . 

evolved by the decomposition of a cubic Inch of water, respectively fill ' 
Answer : The oxygen will fill a space equal to 800 cnblc Inches, and the 
hydrogen, 1,600 cubic inches. 

PROPELLER.-Cannot a propelling wheel be made from a Hat 
circle of Iron or steel, cut into segments;whlch are left attached at the cen 
ter, the segments being,twlsted obliqnely to the axis ?-A . T. of Pa. An 
swer : Yes. Bnt the plan Is not new. 

Williamson's Road Steamer and Steam Plow, w ith Rubber THE WORLD'S ANTIQUITY.-What does Professor Thurston 
mean by saylng,on page 212 of yonr cnrrent volnme, that "a hnndred tlion 
sand years thiS wonderfnl water power has been unlnterrnptedly in exis 
tence " ?  Does he Intend It as a statement of fact, or Is It a byperbolic 
fignre of speech ? The Hebrew text M the Scrlptnres states that the crea 
tion took place 4,004 years before the Christian era, and the Septuagint, 
5,872 years.-H. E. G . •  of N.  H .  Answer : It Is now a common beUef, 
among men of sCience a8 well as among some theologians, that the periods 
or stages of the creation, described by Moses as seven days, cannot possl 
bly be seven of our days of twenty-fonr honrs each . And If the word "day' 
Is a fi  guratlve expression, it may be takp,n to signify an epoch of any 
length, and so harmonize with the known facts of the Inconceivable anti 
qnlty of many of the works of N atnre. Professor Thnrston no donb 
judged the time he mentioned by a personal Inspection of the work done 
by the water on the rocks of Niagara. 

Tires. Address D. D. Williamson, 82 Broadway, N. Y. , or Box 1809. 

Belting as is Belting-Best Philadelphia Oak Tanned . C. W. 
Arny,301 and 003 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Wi1l sut five times as fast as an ax. A 6 faot cross cut and bnck saw, $6. 

E. M .  Boynton, 80 Beekman Street. New York, Sole Proprietor. 

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

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
and conveying material by Iron cable. W. D. Andrews & Bro. 414Water st.N. Y . 
Better than the Best-Davis' Patent Record ing Steam Gftuge. 

Simple and cheap . New York Steam Gauge Co. , 46 Cortlandt St . ,  N. Y. 
For Solid Wrought-iron Beams, etc" , see advertisement. Ad­

dre,s Union Iron Mills, Pittsburgh, Pa. , for l1thograph, etc. 

For hand fire engines,addre,s Rumsey & Co. ,Seneca Falls,N.Y. 

FRICTION.-Is it practically a fact that friction decreases as 
speed increases : that Is, wonld the cross head of a stationary engine wear 
less If It were run at 600 feet per mlnnte than If  it were rnn at 200 or BOO 
feet per mlnnte, the engine dOing the same amonnt of work ?-W. F . e . S .  
of Ohio. Answer : I t  I s  laid down b y  all the the mo d ern authorities tha 

All kinds of Presses and Dies. Bliss & Williams, successors friction Is proportional to the pressnre forcing the surfaces together, bu 
to Mays &0 Blis" 118 to 122 Plymonth St. , Brooklyn. Send for C atalogne. 

Mining, Wrecking, Pumping-, Drainage, or Irrigating Machin­
ery, for sale or rent . See advertisement, Andl'ew's Patent, lnslde page. 

Presses,Dies & all can tools. Ferracute Mch WIts,Bridgeton, �.J. 
Also 2-Splndie axial Drill., for C •• tors, Screw and Trunk Pulleys, &e. 

COPIES OF PATENTS. 
Persons desiring any patent issned from 18�6 t? November 26, 1867, can be 

snppl1ed with olllcial copies at a reasonable cost, the price depending 
upon the extent of drawings and length of specification. 

Any patent isoned since November 27, 1867, at which time the Patent Of­
fice commenced printing the drawings and specltlcatlons, may be had by 

remitting to this olllce $1 . 
A copy of the claims of any patent Issned since 1836 will be furnished 

for "$1. 
When ordering ,copies, plea,e to remit, for the same as above, and stM 

nlinW of patentee, title of InventIon" aUd date of patent. 

Address Mnnn & Co. , Pat'Sn� Solicitors, 37 Park Row, New i'ork city. 

It Is Independent of the velocity with which one body Is drawn aeross the 
snrface of the other, that I" that It reqnlres the same amount cf energy to 
surmount the friction, or to make a budy pass over a given distance of tb e 
surt'ace, Whatever may be the velocity of Its motion. (8ee N ichol's 
H Physical Sciences," article " Friction," ann Professor Willis, page 258 of 
our cnrrent volume.)  It follow, from this that the friction or Wear of  
any part of a machine will be proportional to the distance travelled 
whether the r ame be done In a lOng or short time. The common notion 
that the friction diminishes as the speed lncreases has been attributed to 
experience In cases where the pressnre Is so slight as to allow of some oc 
caslonal separatlo .. or the snrfaces when the velocity Is high. 

CENTRIFUGAL FORCE.-"Vhat is the law governing centrifu 
gal force ? Having the wel"ht and velocity of a body, and the diameter 
of the circle it describes,how can I determine Us ontward pressure ?-C 
H. C. Answer : The centrifugal force varies as the sqnare of the velocity 
and Is in Inverse ratio to the distance of the bOdy from the" center' of the 
circle ; bnt if the figure described be an ell!pse or other non 'c,rcular cnrve, 
the calculation mnst be made a. for a circle which 18 tangential to the 
point at which the moving body is. The following Is a tormula : Multiply 
the sqnare of t�e nnmber'of revolutions per 'mlnu'te by the diameter of 
the circle In feet, and divide the product by the constant 5870 ; the qno 
dent Is ,the centTif���J Jor�e In pon�

,
d;! ,,;hen ,the We1��t o� th� ��dy 

.
is ). 

lb. Thus a body, revolving hi II Circle of 4 feet dlam�te'" at ilia rat'e Of 1tO 
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revolution. per minute. 11'111 give 100xl00x4-40.000. which. divided hy 
5870..6 '8418 torce for every pound of Its weight. If the hody weigh. 100 Ibs . •  
the.centritngal force. o r  the tension o n  the .tring which hold. the body. 
wlll be 684'18 lb •• 

W. S. P • • of Ky • • sends a mineral specimen. asking what it is. 
Answer : The specimen I. Iron pyrite. (bl.ulphuret of Iron). It cry.tal­
lIze. in cubes. often. however. greatly modilled, as in this case. When 
abundant. It Is a .ource of snlphur and of copperas. 

S. C. H. says :-1 send you a small specimen of mineral. Will 
you tell me what this rock contain •• and what Is its name? Answer : The 
mineral I. Iron pyrites In a calcareous rock. 

G. B. L., writing from Bridgeport. Conn •• says :-Enclosed I 
send you a stereoscopic view of a fungus found. a few days .ince. grow­
ing upon an old anvil block in an unused blacksmith .hop. It was of a 

pure white color. and about nine inches In extreme length • •  even wide. 
and lIve high. The lInder. considering it a thing of beauty and of a per­

Ishable nature. concluded to have a photograph made of It. and knowing 
that you took an Interest In the beautiful works of Nature, I thought I 
wonld send you a copy. rt had more the .ppearance of a piece 01 marble 
sculpture than of vegetable origin, and was much admired by all who saw 
It ; and parties here have endeavored to preserve It In alcohol or naphtha. 
but it ha. loet it. beautiful white color and turned yellowish or faded. 1 
have seen many fungus growths upon wood, but never .aw anything as 
be autitnl in torm as the enc!o.ed copy. Answer : The pbotograph I. ex­
cellent. and we are much obliged therefor. It represents tbe HI/dnum 

coraUotdes, one 01 �he mo.t beautiful of hymenomycetous fungi. For the 
preservation of fungi, the following mIXture has been recommended:­
Sulphuric aCid. two pints. water. 8 pint. ; mix and add creosote. 1 pint. 
Bottle tbe fungi In thla and r.ork tightly. It Is said to preserve them per­
fectly. without change of color. Funari may be preserved by drying by 
bedding them in sUver sand. gills upward. in tin boxes. and. placing them 
in a slow oven for two or three hours. 

DEW POINT.-What is the formula for calculating the dew 
point from the data of the hygrometer ?-C. A .  De S. Answer : To calcu­
late correctly. a condensation hygrometer must be used ; the hygroscope 
(wrongly called hygrometer), of De Sau •• ure, and .Imllar instrument. do 
not indicate the quantity ofmoi.ture. The dew pOint is the number of 
degrees by which the temperature must be lowered to Induce a deposit of 
the atmospheric moisture. Danlell's and Regnault·. Instruments are spe­
cially constructed for this l>urpose ; and there Is a third. Invented by fro­
feesor Conuell, of Scotland. which olso shows the dew pOint. 

A. B. McC . • of Mich • •  asks whether he can make steam easier 
with water In his boiler up above the third gage cock than with .. steam 
and water" at the lower cock. Answer : We presume that he I. using one 
of the ordinary forms of bOiler. and. if that Is the case. he 11'111 probably 
keep Bteam easier. but with less safety. with the lesser quantity of water. 
as he will be lIk:ely to work: drier steam. With a boiler which superheat. 
Its steam. there might be a possibility that three gages ·of water would 
cause the more rapid j{eneratlon of steam and greater e:Olclency. The re­
snit would also depend .omewhat upon the way lu which the boilers are 
S4lt. We should not advise him to secure economy by the sacrillce of se­
curity. Our correspondent allo ha. trouble with his draft when the wind 
blows from the eastward. This may be cau.ed by neighboring bnlldlDg., 
trees or elevated land. or It may be that . n  east wind in that locality I. 
usually damp and accompanied by a fall of the barometric column. We 
have no means ofj ndglng which. Increased hlght of chimney w1l1 proba­
bly remedy this eVil. whatever It. cau.e. 

EXTRACTION OF SILVER.-To J. H. P., query 1. page 217.­
Mix your refuse with an equal quantity of wood charcoal. place In a cru· 
clble and submit to a bright red heat. A silver button 11'111 be found at 
thebottom.-E. H. H • •  of Mas •• 

BLE,ACHING SHELLAC.-To L. Q. B •• query 2. page 217.-Pur­
I- chase bleached shellac at an apothecary's or paint shop. Small quanti­

ties are troublesome tor an amateur to bleach. -E. H. H. , of Mass. 

DISSOLVING SHELLAC.-L. Q. B., query 3. page 217.-Shellac 
may be dissolved In either a .trong .olutlon of borax. or a solution of 
ammonla.-E. H.  H • •  or llIas •• 

DISSOLVING GLA.ss.-To D. R • • query 14. page 217.-Dissolve 
glass in a concentrated solution of caustic soda by submitting It to a pres­
.urtt,of from SO to 50 pounds per Inch. When used. It may retain a certain 
amount of gloss. but will be acted on by a damp atmo.phere or water.­
E. H. H . •  of III ..... . 

CElI1ENTING WOOD TO GLASS.-To W. R . •  Jr • • query 3. page 
2M.-Cement your wood lIr.t wltl>. two or three coats of Islngla.s ln acetic 
aCid. then the surface of the glass ; press the two together. aud allow to 
dry.-E. H. H. , of Mas •. 

ELEPTRIC LIGHT.-To F. D • • query 5, page 234.-Use 6 half 
pint cells of Bun. en'. battery. and attach carbon electrode. to the termi­
nals of your wires ; approximate the electrode •• and you 11'111 have a lIne 
beam of llght .-E . H. H • • of Mas •• 

MOTHS IN FURS OR WOOLENS.-Persons do not need cedar 
or camphor to keep out moths. Let them .ew their furs or other articles 
up In linen wben they put them away. and moths 11'111 not trouble them. 
I have done this every spring and have never yet been troubled with 
moths. -T .  E. L. 

ELECTRO-MAGNETISM.-N. B. D. says : I am constructing an 
electro-magnet. and wish to know whether my magnet. 11'111 have greater 
attractive power If the cores be made long and small. or short and thick ? 
Auswer : An electro-magnet having short and thick pole. will have a great­
er attractive force than a magnet with long and slender pole •• other con­
ditions being equal.-What would be about the right diameter for coreS 
three Inches long? Answer : It depend. on the Intended use. A diame­
ter oi three quarters of an Inch may suit you.-Would the portable bat­
tery. described by Professor Rains In No . 13 of your current volnme. gen­
erate su:Ololent electricity to make a very powerful magnet ? Answer : 
We have not tried this battery. 

Communicatio n s  Received. 

The Editor of the SCIlIlNTIFIC AMERICAN acknowledges. 
with much pleasure. the receipt of original papers and con­
tributions upon the following subjects : 

On the Temperature of the Moon .-By J . H. R. 
On the Kinds of Lightning.-By W. A. A. 
On the Rotation of the Ellrth.-By H. B. 
On Science and Theology.-By J. F. 
On the Philosophy of Light.-By E. S. G. 
On the True Solution of the Least Square. with Sundry 

Chemical. Optical and Meteorogical Suggestions.-By J. K. 
On A New Theory of Electricity and its Influence on Plane­

tary Motion. Aurora. Needle. Meteorites. Comets, etc.-By 
H . H . P . 

On Car Coupling Dangers.-By C. E. D. 
Perpetual Motion Made Possible.-By R. C. 
On A New Geometrical Problem.-By J. S. E. 
On the Transmission of Motion.-By J. W. 
On A New Method of Propelling Canal Boats.-By C. B. M. 
On t.he Cold Water Engine.-By E. L. 
On the Rotation of the Earth.-By A. W. L. 
On Mr. Coleman Sellers' lllul!ltrations of Plate Coupling.­

By J. G. 

J titufifit �tttttitllU. 
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Unrl6r '''ts Mailing we 8kall publis" w8I!kll/ notes qj 80me qj t"e mQt'ept'om,­

nent "ome and foreign patents. 

C HURN.-William P. Messick and Harvey T. Messick. Clarksville. Texas. 
-Thl. Invention relate. to a new churn mechanism who.e partl can be 
easily taken apart or put toorether. and which operate In COl)junctlon to 
rapidly reduce the milk to butter. The invention con.lsts In constructing 
the dasher In two parts. which rotate In oppOSite directions. and in supply­
Ing to their shaft. upper detachable ends hung in a slide to be conveniently 
thrown Into and out of gear. 

SPRING IIIOTIVII PowIIR.-John B. Howell. Wilkesbarre. Pa. -This Inven­
tion con.lsts of a .erles of coiled springs and ca.es or drums therefor. ar­
ranged side by side on a shaft and combined together and with the winding 
up mechanism and transmitting mechanl.m In such manner as to consti­
tute In effect one spring of great length but In separate coils. which give. 
much better re.ults ln practice than a single spring. of the same length In a 
single COil. for driving light machinery. 

BAG TIII.-John Bower., Brookville. IIl. -Thls invention consists of a 
small rectangular piece of thick leather, or any equivalent stlff llexlble 
SUbstance, with an eyelet near one end and a Slit. which Is fastened to the 
bag by one end of a cord long enough to wind .everal times around the 
sack aBd around the coil. of Itself. between the leather and the sack, and 
then Introduced to the eyelet through the slit. where It is held fast by the 
knot in the end. 

1011 ClIlI:AH FRIIIIZIIR.-Edwin Halloway. Belvidere. Ill.-Thls invention 
relates to the class of freezers wherein the revolving cream holder has a 
rotary stirrer or da.her within it. and I. arranged In au ice holder placed in 
a wooden tub. The Ice holder has small holes in the bottom near the cen_ 
ter, to allow a draft 01 cold air contained In the tub to circulate up through 
the ice. which greatly facilitates the freezing. 

SASH HOLDER.-Henry W. Stephenson. Jr .• CinCinnati. Ohlo.-Thl. lnverr· 
t10u b a. for It. object to furnl.h an Improved sash lock, locking the sash 
into any po.ltiGn into which It may be raised ; and It consist. In the con­
struction and combination of a weighted lever. the middle part of the 
outer end of which I. cut away. and the arms thus formed are bent to one 
side at rlgbt angles. thus forming a space In the forward end of the lever 
through which a ball or block, made ot rubber or other suitable 1'Ilaterlal, 
may protrude to �ome In contact with the side of the ca.lng or frame, To 
the lever Is attached an Inclined plate which takes hold upon the ball or 
block. The Inner end of the lever Is weighted 80 .... when left free, to ai­
w .. y. hold the ball or block In contact with the face of the casing. By this 
construction. when the aash Is released after being ralsed.the friction ofthe 
ball or block against the casing \t ill torce tb e said ball or block upward In­
to the narrower part of the space between the sJ'ld ca.lng and the Inclined 
plate. securely holding tbe sash. Wheu It Is de.lred to lower the sash the 
Inner or weighted end of the lever may be raised. lowering Its outer end 
and withdrawing the ball or block from the caSing. A bolt locks the sash 
In place. 

COMPOUND FOR DIISTROYING WORHS AND INSIIOTS ON TRlIIIS. IITo.-Zeno 
Fen de IIIoss. Plea.anton, Kansas.-The object of this Invention i. to fur­
nish a compound to prevent the depredations of the worms and In.ects 
which prey upon fruit and otber tree., espe�ially the worm known a. the 
" borer." and It consist. kl strong lye from potash. soft soap. petroleum. 
and kerosene. 

HAY AND STRAW STAOKING ApPABATUs. -Danlel W. Baird. Lebanon. 
Tenn. -This Invention relates to a new apparatus for elevating and depos ­
iting at a suitable place hay. straw, or other material ; and consist. In a new 
windlass mechanl.m for swinging the hoisting beam on Its pivot. which Is 
done by means of a sliding carriage on the :uprlght. and by a brace extend­
Ing therefrom to the beam. 

STRlIlIT GUTTIIII.-Hugh O. Amee. New Orleaus. La. -'1'hl. inventlon con­
Sists In the eonstructlon of curbs and gutters for streets of cement in molds 
of the form required. tbe said cement being rammed hard in the molds, 
which may either be constructed of boards or plank In two parts. represent­
Ing the Upper and lower sides of the gutter and curb. or the earth bed of 
the street may conatltute the lower side of the mold. while the upper side 
11'111 be ' formed of a halt mold of planks. The curb and gutt.r will be 
formed together lu one structure. or each may be formed separately. 
When the curb Is blgh. buttresses of metal or stone may be arranged be­
hind In the earthbed for strengthening It. and the glltter and curb or either 
may be strengthened by "ne or more metal rod. Incorporated with the ce­
ment when being packed In the mold. 

GRIPING BLOOK FOR PRIISSlIs.-George W. Swlnebroad. Bolivar, Tenn. ­
This in ventlon consists of .teel bars. combined with the Inner walls of the 
griping block. lu presses and other machines. for griping hold of straight 
bars passing through them by tilting on said bar •• so as to gripe and hold 
lor working said bars short stages at a time by levers, the said steel bars 
being u.ed in the parts mo.t subject to wear to re.lst the same. and because 
, f the superior capacity of steel to gripe the bars and retain Its hold ; also. 
because they can be removed when worn out and new pieces put in. 

BOOT AND SHOll CLIIAN1CR.-John IIIalarkey. New York clty.-Thls Inven· 
tlon ha. for Its object to furnish 8 Simple and convenient device for clean­
Ing boots and ,hoes from dust. mUd. etc . •  and It consists in a .craper for re­
moving mud or dirt, and also a kind of box formed with bottom. sides. and 
top. These portion. are covered with bristles. and are so arranged as to 
clean various parts of the .hoe at once . 

SHOKII CONDUOTOR FOR LOOOHOTIVlIs. -Alfred Storm. Matteawan. N. Y. 
-Thl. Invention has for It. object to tnrnlsh an Improved device lor con­
ducting the smoke to and dlscharglnor It at the rear end of the train. and 
.elf adjusting to the various positions that the cars may take with respent 
to each other In passing around curves. etc. In the rear side of the .moke 
.tack of the lOGO motive Is secured the end of a pipe. the other end of which 
termluates at the rear end of the locomotive. To the top of each car of 
the train is attached a similar pipe. The pipes are all stationary. and their 
ends are all at the same level. so as to coincide with each other when the 
car. are r.uu together. Upon the ends of the pipes are fitted sleeves which 
are held outward by coiled or equivalent springs placed upon guide pins, 
which pass through lugs attached to said pipes and .leeves, and against 
which lugs the ends of the said springs rest. The outer ends of the .leeves 
are made bell .haped and are lIanged. whleh end. abnt against each other. 
aud are held In contact as th e cars play upon their couplings by the spring •• 
A lIanged ring c ap receives the aojacent end. of the sleeve. to cover the 
opening. formed between them when the train passes around a curve. and 
thus prevent the escape of smoke through said openings. 

CLOTH RAolt.-Alexander W. Voegtly. Hannibal. Ohlo. -Thi. Invention 
relates to a new rack. tor u.e lu stores or warehouse •• for the support of 
rolls or pieces of cloth fvr dl.play. The Invention consl.ts ln the use of a 
standing frame. having horizontal arms. which form the support. lor the 
cloth . The Inconvenience which I. now experienced by merchants In taking 
goods from the lower parts of large pile. I. overcome by this Invention. as 
any piece of good. can be taken off 8ny part of the stand without disturb­
Ing the balance. and is easily replaced .  The frame may. If desired, be 
made high enough to stand on the 1I00r. aud provided with casters so It 
may be rolled trom one place to anotber. 

PLow. -Wlllls H. Smiley. of Bentonville, Ark. -Thls Invention bas for It. 
object to furnish an improved subsoil plow, which may be attached to any 
ordinary plow. whether used for preparing land to receive the .eed. or for 
cultivating crops. and which shall be so constructed tbat It may be readily 
adjusted to work deeper or shallower In the ground. as may be reqnlred ; 
and It consists in the subsoil plow. made with a point at each end. so that 
when one point become. dull the plow mav be detacbed and reversed. so 
that the plOW need be .ent to the .hop to be sharpened only one half as often 
as a Single pOint plow. It Is adapted to be attached between the handles 
and alongside �be beam of an ordinary turn plow. 

BlIlII HIvlI. -George F. Hixson. ot Gall\poUe. O.-Thle InventIOn comprl­
lel a peculiar constructlol1 and arranlr8meut of the strips compo.lng two 
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of the sides of the hive with a view to faCilitating opening o[ the case to ex­
amine the condition of the bee. and comb. and to obviating the necessity 
for the u.e of other or .eparate means for pre.ervlng the proper .paces be­
tween the comb (rames. It also con.l.t. of a peculiar construction of the 
hive to adapt It for utilizing the animal heat of the bees ror warming the 
honey boxes. 

WASHING IIIAOHINII. -John H. Doyle. of Wllllamsburlr, O.-Thl. lnventlon 
ha. for Its object to furnish an iwproved washing machine. and It consists 
In a rectangnlar box supported upon leg. or an ordinary ronnd wash tUb. 
a. may be deSired. Two parallel bars are pivoted at one end to the sides 
of the tub to keep them from sliding about. Rollers. any de.lred number 
of which may be u.ed, revolve In hole. In the Inner .Ides of the bars. The 
bar. and rollers form the bed npon which the clothe. are rubbed. The rub· 
bing board. the lower surface of which is so arranged as to enable the oper­
ator to apply any desired pressure to the clothe. while rubbing them. or to 
conveniently raise the rubber from the clothes ... hen deSired. 

EGG BIIATIIR. -Wllllam O. Crocker. of Laconia. N. H.-Thl. Invention has 
for Its object to furnl.h an Improved device for beating eggs. butter. etc • •  
churning .mall quantities o f  cream. and for other .Imllar purposes. and it 
consist. In an outer beater formed of sheet metal. and having It. sldesllared 
In oppOSite directions. in combination with the Inner beater, the .ame being 
connected with mechanl.m. so a. to be driven In rever.e directions ; also the 
combination. with tbe beater. of a downwardly extended arm. provided 
with a notch. as specified. whereby said beater may be supported on the 
edge of the dish containing the material to be operated on. 

GRATlI BAR. -Phlllp Umholtz and Augu.tus Umheltz. of Tremont, Pa. ­
This Invention has for It. object to furnish an improved grate bar. so con­
Itructed that Its parts may expand freely In all direction. 11' Ithout breaking 
or straining said parts. and without interfering with each other. 

SAW MILL.-Morgan A. McAfee. of Talbotton. Ga. -This Invention con­
sist. of the application to .aw mills of a " liner." by whleh to gage the stull 
to be sawn In adjnstlng It on the blocks in advance of the saw. and show 
to the operator when the .tuff I. in the rlllht position to have the de.lred 
amount slabbed or edged off, the said liner belnlr a line or cord Itretched. 
in advance of the saw lu It. plane. on levers or other devices. by which It 
can be readily let down close to the stutf to be gaged by It ' or raised up out 
of tbe way. 

• BIIII HIvll. -Frederlck Grabbe. of North Topeka. Kan. -Thle \Joventlon 
relatee to a bee Illve so con.tructed that the lIxed support for the same 
form. two of lts sides, while the other Sides are made removable to permit 
easy access to the interior. the hive being eet In au Inclined po.ltlon. 

BASIN COOK. -Alfred Cro •• ley. of Philadelphia, Penn.-In th13 Invention a 
T headed valve piece on the lower end of the nozz'e  pipe. working hori· 
zontally In a chamber belo w the stu:Olng box. and clOSing at each end 
against an eccentric seat. through one of which the water enters from be­
low, has .an e.cape pas.age leading to the no zzle through the side In.tead 
of at one end. acting on the .eat, through which the water enters. as here­
tofore. so that the valve I. turned away trom the seats to open the pas.ages 
Instead of being 010sed npon It. and so that the water lIrst enters the space 
In which the valve turns. and then passes through It to the nozzle, thereby 
allowing of opening and clo.lng the valve with a shorter movement. and 
saving In wear upon It. 

STOVlll PIPII DAHPIIR.-Robert R. Ball. of West Meriden. Conn. -This in­
vention relates to a new and useful Improvement In dampers for stove­
pipes and otherpurpo.e •• and consl.tOn the construction of the rod or spin­
dle of the damper and the part. connected thereWith. especially In a taper­
lDg washer and screw nut. and In a non -conducting material at the k:nob end 
of the spindle. By this arrangement the damper may be adjnsted without 
danger of burning the lIngers. and wIll be held securely in any desired 
position. The friction Is entirely on the edge and not on the sides of the 
pipe. The pipe Is not. therefore, compre.sed between collars. but produces 
friction where it 11'111 be uniform and readily overcome. 

SPRING BIID BOTTOH. -WlIllam D. Mason. of New York city. and 
Cornelius H. Jacobus and Robert IIIillen. of Newark, N.  J. -Thl. Invention 
has for It. obj ect to furnish an Improved spring bed bottom. T wo longi­
tudinal bars or .tretcher. are placed near the side boards of the bedstead. 
To the end. of the stretchers are secured eyes. to receive the hook. formed 
upon the ends of the coiled wire springs. the hook. formed upon the other 
end. 01 .ald springs being hooked upon hook. or eyes attached to the end 
boards of the bedstead. each stretcher being thu. entirely independent of 
the other. Two cro •• bars are placed In such position. as to properly 
balance the weight upon the bed. and they are notched to the stretchers 
to keep them securely In place . Upon the cross bars. at .ultable distances 
apart. are placed elastic longitudinal slats • •  ald slats resting in notches 
formed to receive them in the cross bars. The slats are kept from getting 
out of place lougitudlnally by stop pins. 

BlIlI HIvlI.-Don J. Arnold. oC Brownville. Neb.-Thl. Invention relate. 
to .. new construction of bee hive. whereby the frame. are secured In their 
appropriate place. when the hive Is shut. but llberated to be easily removed 
when the hive Is open. and whereby the surplus honey boxes are held con­
lined to the lid when the same is opened. and are not nece.sarlly exposed. 
The Invention con.lsts. lIrst. In applying wedge. or Inclined blocks to the 
lid 01 the hive for holding the frame. together while tile lid Is closed. The 
Invention al.o consists In such a combination of the upper h00d or cover 
with the lid of the home.tead and with the .urplus honey boxes that the 
latter wIll be conllned in the hood. which they lIt exactly while the lid Is 
opened. 

IIIOToR. -Charle. J.  Schumacber. of Portland, Malne.-Thls Invention re­
late. to an apparatus for .torlng up power for driving .ewlng machines and 
other light machinery. It consl.t. lu a serle. ef spiral springs arranged on 
.tatlonary spindles and revolved by means of gearing and crank. Ingenlou •• 
Iy constructed and arranged to accompll.h the desired object. 

MACHINII FOR MAKING BoXllls FOR ELIIVATORS .-WlIl1am L. Young. of 
IIIarthasvllle. Mo .-This Invention conSists of certain arrangements of ap· 
paratus In one machine. whereby the workman can perform all the speolal 
operations required to make conveyer-llights by power machinery. and 
govern each particular operation by a standard gage • •  0 that the 1I1ght 11'111 
be much more uniform In respect of the dimenSions and finished bet­
ter than when done by hand. besides being made very much cheaper. 

GUN LOOKs.-John J. Byers. ot Delta. N. Y. -The Invention con.l.ts In 
the relative arrangement of the hammer and the trigger with their respec· 
tlve .prings so as to le.sen the aggregate .pace reqUired-for them and im­
prove the outSide form of lire arm without sacrillclng convenience of loca­
tion In the .tock. The stock i. recessed. to receive the hammer and trigger, 
a projecting lip being above the hammer for guarding It. The stock has 
a perforation through it. whereby tbe trigger can be reached. The lower 
part of the stock, under the perforation. is arched lik:e an ordinary trigger 
guard. but made hollo w  to receIve the hammer spring. When the hammer 
is drawn back. a tooth of the trigger .naps lnto a notch on the hammer and 
holds the hammer cocked. This invention will be found fully llIustrated 
and described on pall(e 262 ot the pre.ent volume ot the SOIIINTIFIO AHlI:RI­
CAN. 

PLow.-Francls P. Brannan, of Richmond, Va.-ThiS Invention ha. for 
Its oOj ect to furnish an Improved plow. The body of the plow Is cast solid 
with the .tandard or bolted to said standard. 'rhe throat of the plow is 
formed by curvlDg the standard back from the colter of the plow. so that 
rubbish from the I'nrrow dice or land cannot collect in the thr>at. and thus 
clog or choke the plow. In tbe case of a cast beam. the rear end of the 
said beam and the forward end of the standard are made with circular off· 
.ets to lit upon each other. and throngh the centers of which passes the 
bolt by which the said standard and beam are .ecured to each other. Tne 
beam and standard are further .ecnred to each other by a second bolt. 
upon which is placed a polygonal washer. the flat faces of which rest upon 
the straight lIange torm.d upon the standard Cor that purpose. so that by 
adju.ting a Cace of the eccentric nearer to or further from the bolt to rest 
upon the lIange, and tightening the nuts of the bolt •• the plow will be ad -
justed to work deeper or shallower in the ground as may be desired. 

WABBIN& MAOHINB. -John Barnes. of Spartanburg. Ind • •  aBSlgnor to 
himself and J. W. Locke. of same place. -Thle Invention has for Its object 
to turnlsb an Improved washing machine. The working chamber of the 
macbine 11 made into a elro)!l .. r f'o� by bars or rounds. placed 111 the 
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corners and arranged In a curve acrou one end of the machine. thus form ' 
Ing. alSo. a cbamber Into which the water may flow. To �he bottom of the 
bolt are attached radial ribS. over which tbe clothes are rubbed to be 
washed. A wheel. a little less In diameter than the washing cbamber. Is 
arranged. to the lower side of which are attached a number of downwardly 
projecting pins. which take hold of the clothes and carry them over the 
ribbed bottom of the bolt. The said wheel moves up and down upon 
the sald shaft to adjust Itself to the thickness or clothes being op erated 
upon. and IS revolved flrst In one direction and then In the other. sweeping 
the clothes through the bolt and rubbing them upon tbe ribbed bottom of 
the sald bolt. the olothes being held down upon salel bottom by the weight 
of the said wheel. 

FBNe& Po sT. -Frank Miller. of Warsaw. N. Y.-Thls Invention relates to 
the use ot gas pipe tor the lower part and wood tor the upper part of a 
fence post. with the ebject of economIZing wood and avoiding Its rapid de· 
cay In the ground. 

GABBAeB Box. -Theodore Jarvis. of New York clty.-Thls Invention has 
tor Its obj eot to CllI'nlSh an Improved garbage receptacle. being so con· 
struoted that the garbage can be readUy shoveled trom It Into the cart 
without being scattered over the sldew .. lk. 

WASH B01LBB; -George SInUiger and Sheridan S. S .. blne. Ch .. th .. m. lll .­
Thls invention has for Its  object to turnlsh .. n Improved clothes washer. In 
u&1ng which. the heat .. pplled to the bottom of the boiler forces the hot wa' 
ter up thro�h .. plpe luto .. he .. d piece throngh the holes In which It Is dis· 
charged upon the olothes In the boiler. Tbe upw .. rd 110w of water from the 
central ch .. mber tellds to form a v .. cuum In the end Chambers. 80 th .. t the 
descent of the water through the clothes Into s .. ld end chambers Is asslEted. 
by atmospheriC pressure. 

COJlJlBB ROASTBB. -Job Brown. Southampton. IIl. -Thls lnventlon relates 
to a

· 
new colfee roaster or corn popper that Is provided with a oorrugated 

bottom aud supported on rookers. and Intended for use In the oven ot a 
.tove or range. In whloh It o .. u be moved baok and forth .. nd rooked to turn 
the Kl'&1nB to prevent burning. 

FIum RBe11LATOB JlOB MmDLINes SBPAB.t.TOBs.-Altred G. Mowbray. 
Stockt"n. Mlan. -This Invention rel .. tes to an Improved apparatus for sepa· 
rating middlings trom br .. n. Tbe weight ot the materl .. 1 In the hopper 
aerves to hold the side open suftlclently to allow the escape oC the mid· 
dllngs. and. when no more remains lu the hopper. a bar will close the. side. 

pBBss. -Allen Lasswell. Sprlngfleld. Teltas.-The object of this invention 
I to .turnlsh a che .. p. durable. and elfectlve press for pressing cotton. hay. 

and other artloles ; and It consists In a double lever arranged In comhlna· 
tlon with fulcrum plates and a frame .. nd tollower. and with or without a 
wheel snd altle. To press a bale of cotton or other commodity. the lever Is  
atarted at  one of the upper fulcrum holes. and tr .. vels down. and.  as the 
bale ls compressed. the f01lcrum pin Is changed from one slda of the center 
to the other. alternately. untlI the proper degree of c<)mpresslon has been 
obtained. The fllicrum ls no w changed. and the power Is appile4 to the 
other end of the lever. The wheel .. nd &:I:le at the lower end of the lever. 
being loose. will revolve as one end Is raised. while the other end of the 
lever ls brought down. and the oper .. tlon Is repeated untU the bale ls 
presBed. 

CAB COl1PLINe.-Henry Allen aUIl Addison H. Baldwin. Houston. Teltas .­
This Invelltlon has for Its objeot to flll'Utlh an Improved car coupilng. and 
It consists lu the draw bars. connected with the car body In the ordlnnry 
manner. The outer ends 01 the Ilraw bars are slotted longitudinally. and In 

ald ends. upon each side of said slot. are Becured blocka of rubber. which 
may be bolted or banded and let Into or bolted to the said ends.  The hook. 
the farward or hooked end of which ls beveled. sildeB over the pin when the 
cars are run together. with the said hook In a horizontal position. The rear 
or Inner endl of the hooks are CIll'V.ed downward. and are pivoted te and 
between studs or projections .. ttached to or formed upon the under side of 
the slotted outer end of the draw bar. Upon the under rear part of the 
hook Is formed a shoulder. which rests .. galnst a pin passed horizontally 
threuah the forward end of the draw bar. and which Is designed to support 
the hooks lu a homont .. l position and to sust .. ln the draft strain. The plna 
also serve for the hook ot an adJacent car to hOOl< upon In coupling 
he cars. A hook IS deilgned to he att .. ched to each draw bar ·of each c .. r. 

and when not In use may be turnd back to relt In the Inner end of tbe slot 
In Bald draw bar ; or. by removing the pin. It m .. y be allowed to hang be· 
neath the draw bar so as to be .entlrely out of the way. 

WASHBB AND BOILBB COKBINlID .-Jobn Runkle. Reading. P ... -Thls In· 
ventlon has for1ts object to fnrnlEh .. n Improved machine by means otwhlch 
the clothes m .. y be boiled and washed at th .. same time. and It cO�SlstB In 
a cylindrical vessel supported upon lege oC suCh a length as to raise the 
vessel to such a hlght that a furnace may be placed beneath It. The edge of 
the prOjecting top plate of the turnace ls secured to the edges of the bottom 
of the cylinder by convenient means. To the top edgea of the veuel Is 
attached a cross bar. to. which are att .. ched bearings for a horizontal shaft. 
to the outer end ot which IS attached a crank for oper .. tlng the machine. 
To the luner end ot the sh .. tt Is .. ttached gearing. which communicates with 
the upper end ot a vertical shaft which passes down through and revol�es 

. In bearings In the center of the cross bar. and Its lower end revolvel ln .. 
ltep or SOCket In the center of the bottom of the veBsel. The body ot the 
shaft Is made· Bquare In Its general lorm and with conc .. ve sides. There are 
four rollers. so arranged as to be carried .. round by and with said shaft In 

ts revolution. A Circular plate IS made amaller than the Interior of the 
ves8tll . ..  nd to Its upper �ide are attached rounded projection •• wblch act 
upon tile water and clothes to throw them Into viOlent oommotlon. To the 
Inner surface of the sides of the vessel are attached vertical ribs. whiCh 
operate. In cOllnectlon with the projections and rollers, to tlirow the water 
and clothes Into violent q1tatlon aad olean the clothes III a very short 
time. 

PISTON PAeKING.-WIlUam F. Wll1lam�. Schenley. Pa.-The object of 
his Invention ls to provide means tor making JOints steam tight. and to 10rm 

a substance for making gaskets and for packlng pistons and piston rods. 
which shall be pll .. bl e and selt lubricating when applied to Mctlon .. 1 sur· 
faces ; and It consists In a composition for steam packing. consisting 01 long 

trips of wood and asbestos s .. turated 1B oU .. nd pl .. ced 1'1 a fleJ:lble case. 

CLOTH DBYINe MAOHISB. -Nelson p. Akin. PhIlmont. N. Y.-This Inven. 
Ion consists In subjecting cloth to steam and hot &1r treatment. or hot air 

alone. for economizing time In drying It alter It Is washed. to remove the 
oll. etc. It contains when It oomes trom the loom. which Is done by means fit 
a perCorated hollow cylinder. whereon the goods to be heated are wound. 
The cylinder Is mounted on a stand or support adapted for the application 
ot the steam and hot air by being forced Into sald hollow cylinder and 
throup the cloth. Bald cylinder being provided with both a steam pipe con· 
neotion With a steam gener .. ter. and a hot &1r pipe connection with an &1r 
condenser ; the object being to subject the cloth l1rst to the steam treatment 
for vaporizing the water contalned In It. and then follow up the steam with 
&1r so he .. ted by compression or otherwise that It will rapidly eltpel the 
moisture remmlng after the steam ls shut olf. cr the · steam may be dis. 
pensed with and the &1r alone used. 

BBB BIVE.-Harrls Scovell and John C .  Banker. Waseca. IIllnn.-There 
IS an Idle and vagrant class of bees. as well as of men. who are disposed to 
prey upon the lndustrJ' of others. and who pluBder the hoarded treasurel ot 
the more thrifty occupants ot the hive. There ls also the destructive .. mil· 
ler." whiCh Is constantly seeking an entranoe to the hive. Now.the robber bee 
and the " bee· miller." being stranllers to the hive. will Ught upon the Bide 
or front ot the hive . ..  nd will crawl about to flnd an entrance. They are 
accommodated In tbls matter. by being provided With one or more entrances 
Which lead �hem astray and Into a chamber In the top of the' hive. whiCh 
contaml no honey. and where the industrious bees do not go. At the base 
or one or more hollow columna orillces or entrance holes are made. and at 
the top of the columu Is an orillce for eKl'ess lnto a vacant Chamber In the 
top ot the htve. In crawling on the tront ot the hive (or on this attachment 
to the hive) the robber bee or bee miller wlll l1nd one of thele entr .. ncel. by 
whiCh he will be led to the top ot the hive Into the vacant chamber betore 
mentioned. 

FBLTBD Fame JlOB BVlIGIOAL SPLINT8.-.JOhn Cocking. London. Eng.­
ThIs invention and discovery relate to the preparation of proplaltlc ilheets 

tor IUl'lIical IpllDtI, composed of Wool, or ether aJilmal flb61l, felted tol8ther. 

The porous sheets are saturated with a proollng solution. compo.ed of gllm 
shellac. frankincense. resin . boralt dhsolved In water.and methylated spirit. 
applied cold. The fabric Is then dried. atter which It IB subj ected to steam 
and then fltposed to a heat of from 160' to 180' for .. soace of from twenty· 
tour to thirty· silt ho lll's. according to the weight of the Cabrlc. The tabrlc 
thUB proofed and dried Is steeped In a solution oC sulphurlc aold and water, 
which destroys the bor&:l: and hardens the proof. The sulphuric aold II In 
Its turn destroyed by steeping the fabric In urine and water. and It Is then 
Immersed in running water untU perfectly cleansed. The f .. brlc Is then 
dried and Is flt tor use. 

WBUTLBTBBB.-Jamel L. D .. rden. Cotten Plant. lIllss.-Thls Invention IS 
an Improvement over the trace detachlnll apparatus of John La1lllhlln. pat· 
ented October 28. 186:.1. No. 86.788. and conslsts ln l evers whiCh may be ralsed 
out of the notches In the tug bars. allowing sald tug bars to be · withdrawn 
trom the Singletree. thus detaching the horBe. Thus attached to Ihe rear 
side or the Singletree. the detaching devices are not liable to be Injured by 
contact with any object . ..  nd are not noticeably eltposed to view. while 
their eftlclency and reU .. blllty of action are Increased. 

Ou CBUSBBB. -Wllliam P. Hammond. Nap .. City. Cal •• Msignor to him.­
self and Henry Mygatt. ot Bame place. -Tb.1S invention has for Its obj ect to 
turnlsh a� Improved device for r&181ng the Btamps for crnsh1nl( rock. 
workIng with less trlctlon and requiring less power to oper .. te It than the 
ordinary devices for such purposes. The shatt passes up through guide 
holes ln the frame so th .. t It may alWaYB move up and down vertically. To 
the driving shaft ls att .. ched a c .. m. which Is m .. de sligh tly spiral BO as to 
slightly rotate the stamp while being raISed . A small roller, the face of 
whiCh Is grooved. flts upon the f .. ce of the cam and ls pivoted to the tappet 
through which the shaft passes. and which ls kept In place upon ·the sald 
shaft by coll .. rs placed upou the said sh .. ft. the one below and the other 
above the satd tappet. The upper collar Is adj ustably secured to the Bald 
shaft so th .. t the stroke ot the stamp may be regulatod • s deslred. The tap· 
pet 18 so arranged th .. t the altls ot the roller m .. y be directly over the shaft. 
By this arrangement the cam will 11ft the B�amp vertically. and with the 
greatest adv .. ntage or leverage. so aB to require the smallest amount ot 

power. A gnlde keeps �he rolier In proper position and thuB diminishes 
Mctlon. 

ASJl Box,-George Dunlop. WIllI .. msburg. N. Y. -Thls lIlventlon has for 
Its object to furnish an Improved bolt for ashes. garbage. etc •• which wll\ 
not absorb and afterward give out olfenslve an d  unhealthy odors, can be 

readily cleaned. will be convenient In use. and will prevent the ashes and 
garbage from bel� scattered ever the sidewalk and street . The bottom 
ends and Sides of the bolt are Cormed of flag stones or Itone slabs. The bolt 

Is deslgBed to be set In the Sidewalk. 
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AIr and g .. s. carbureting. O. P. Drake . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  181,8111 
Anger. eartb . W. B. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,8'l2 
Basket. frult • .s. B. Conover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,851 
Batte. f. galv .. nlc. H. Highton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,8'18 
Bed bottom. J. Flinn. (reissue) . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  6.080 
Bed bottom. spring. W. Z .  Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.748 
Bedstead. invalid. B. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.908 

Bee hive. C. W. Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.780 
Belt coupling. round. W. S. Jarboe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.8'18 
Bllllard cuohlon . J . G.  H. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,890 
Bit stock; H. L. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.829 
Boats. propulsion of canal. H. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,889 
BoUer attachment for cooking and Washlllg. I. C. Schramm . . . . . . . . . .  181.'189 
Boilers, gage cock for steam. Vreel .. nd and Lathrop . . . . . . . . . . . . . . . . . . . 181.799 
Boom J ack or elevator. R. B. Condon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.742 
Boots and shoes. n&1llngheels to. G. W. Ellis. (reissue) . . . . . . . . . . . . . . .  1.079 
·Bread and candy cutter. F. · Qulnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.'181 
Broiler. O. J 

.
• Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.910 

Broom. E . lII. Crandal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.8M 
Brooms. envelope for. E. M. Cr .. ndal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 ,855 
Carbureter. O. 1'. Drake . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  181.814 
Can tor transportlnll oils. etQ •• H. Everett. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,863 
Cans. etc • •  top tor. M. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131.748 
Caster or bottle holder. C. H. Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181�2 
Car COUllllug. J .  Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.826 
Cars. link tor coupling. G. VI. Putnam . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  181.905 
Cars. starting street r&1lroad. J. D. S. Newell . . . . . . . . . . . . . . . . . . . . . . . . . .  181.'l'l2 
Carriage wheel. S. B. Hindman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  181.757 

Carriage wheels. hub for. J. D. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 181,888 
Carriage wheels. hub fer. Locke and Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.887 

Chalr. C. M. O·Hara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.892 
Chalr and soCa. A. K. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.758 
Cheese . cutter. J. W. Ro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.784 

Churn. G. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 ,877 

Churn. C. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.821 

Cleaver. butcher·s. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.754 

Clothes pounder. A. W. ':IIall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.752 

Clothes line clamp. Thayer and Le Maire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.912 
Clutch. friction. T. Steblns . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,'185 
Compound tor coating roasted colfee. J. T • .  Cooke . . . . . . . . . . . . . . . . . . . .  1�1 .852 
Condenser. steam. Plttl and Glngas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.m 

Copying designs. apparatus tor. T. Hall . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  181.819 
Corset. T. S. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.8'18 

Cultivator. Esterly and Van De Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,861 
Cultivator. M. L. Gorham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,818 
Cultivator. J. R. Sandera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.908 
Cultlvator. A.  T .  Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.1109 
Curt&1n roller. Fairman and Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.884 

Cllrtaln l1ltture. Ballowell and Bue . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  181.758 
Curtain fastener. c .. rrlage. W. C. Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.791 
Digger, pot .. to. C. W. Nicholson . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  181.891 
Drawing frame. J. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.766 
Dredge bOlt. H. Ill. Clark . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  181.810 
Dredge bolt. p. F. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.7" 

Dredging machine. R. G. Packard . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  181.825 
»rlll. r .. tchet. F. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  181,882 
Drills. gage for maChine. E. G. p .. rkhurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,'175 
Drilling rock. maChine for. G. B. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.127 
Drum. heating. J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.11'16 
Egg carrler. J. L. Stevens . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.911 
Elevator. C. R. O tis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSi,896. 181,a,r 
Elevator. P. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,8011 

EllJIiDe. steam and atr. E. L. Buckup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.'186 
Engine. rotary steam. Lannerl; and Tower • • • • • • • • • • • • • • • • • • • • • •  ; . . . . . . . 18t,888 
Enllines. supplying steam to traveling. E. Lamm. (relBaue) . . . . . . . . . . .  6.088 
Engines, valve for dlrec' act1n&'. G. F. Blake. (relslue) . . . . . . . . . . . . . . .  G,IIl'l 
Fabric, C. Roder . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . 181.806 

F .. ncet. O. ZwietusCh. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5;M6 
Fire kludler. C. E. 1m blay. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  181.759 
Fire arms. breech loading, J. M. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . . . 181.921 
Flour bolt. J. Werllz . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  181.919 
Fuel to heat turn .. ces. apparatus Cor burning. W. C. Wren . . . . . . . . . . . .  181.804 
Fuel trom coal dust or SlacK. manufacture of. H. M. Smith . . . . . . . . . . .  181.794 
Furnace for steam boUers. C .  H. FOlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.871 
Funaces. slag pot for use of smelting. R. A. Fisher . . . . . . . . . . . . . . . . . . .  181.868 
Furnaces. slag spout tor smelting. R. A. Fisher . . . . . . . . . . . . . . . . . . . . . . . .  181,867 
Gas by atomized liquids. purifying lllumlnating. B. E. Chollar . . . . . . .  181.740 
Gun lock. E .  F. Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.845 
Hair picking machine. C. W. Couillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,8!lS 
Harneu. laCety. I. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.747 
HarnesB. Check hook gnard tor. W. C. Bhlpherd . . . . . . . . . . . . . . . . . . . . . . . . 181.798 
Barrow. rotary. A. W. Olds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,898 
Harvester cutter. S. B. Fisk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,869 
Harvesters. gleaner attachment ·for. J. V. Bryson . . . . . . . . . . . . . . . . . . . . . 181.844 
Head res •• F. Fabrlcl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.816 

Heater. steam. F. B. Brackney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.781 
Heating apparatui. vaporizer tor steam. G. S. B .. lsett . . . . . . . . . . . . . . . .  181.807 
Wnge for s tep ladders. C. G. Udell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.798 
Holstlng maChlne. G. H. Pittman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.002 
Holstlng protector. J .  W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.923 
HOisting apparatus. steam . C. B. Otls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.894. 181,8911 
Holstlng maChine. hatch tor. C. R. O tis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,888 
Hoop lock cutter. W. and H. A. Tripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,885 
Horse collar. J. J. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.925 
Bydrant. Stocker and Beupel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 181.796 
Ice creeper, H. H. White • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Wtlf88 
Ice machine, B. Reece . • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  1'81,_ 
Implement. compound. J. G. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .904. 
Inhaling apparatus. A. E . pursell . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . 181.780 
Iron. smoothing and fluting. A. S.  lIIanu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131.768 
Ironing board. H. H .. mlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 1 .11'16 
Journal bolt. J. S. IIlcClure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.8811. 
Lamp chimneys. holding .. nd supporting spring for. W. N. Weeden . .  181,918 
Lamp burners. construction of. W. N. Weedell . . . . . . . . . . . . . . . . . . . . . . . .  181.917 
Lard cooler. G. C. CaBBard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.847 
LatCh. reversible knob, B. Erbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,860 
Le .. ther. ltuftlng. Perklns and Enos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 81.7'l'l 
Leather. machine for scouring. N. F. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,881 
Loom shuttle check. J .  N. Klngston . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.761 
Medical compound. W. W. petteng1ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 181.7'78 
Metal vessel. sheet. C. B. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,812 
Meter. liquid. J. Mason (reluue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,084 
IIlUk vat. E.  C. H .. le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.11'14 
Mllllng machine. A. H. Brainard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .788 
Necktie. W. A. Laverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,884 
Nut and bolt rasten1ng. P. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.755 
Nut and bolt fastening. J. L. W1l1Iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.822 
Oakum. manUfactUre of. T. H. Dunh .. m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.859 
Ordnance. breech loading. N. Tbompson . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 181,888 
Ores. roasting. Kustel and Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,882 
PaCking, met&1llc piston. D. H •. Falrbanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,817 
Pan. bake. W. A. Daggett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.745 
Paper pad. B. V .. n Campen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,815 

Paper bag machine. Bibby and Baron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,841 
Paper boltes. m .. chlne for making. O. B. Grimm . . . . . . . . . . . . . . . . . . . . . . . 181.751 
P .. per machinery. sllctlon bolt of. C. J. Bradbury . . . . . . . . . . . . . . . . . . . . . 

·
181.'182 

Paper pulp. manut .. cture ot. D .  A. ]'yfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.749 
Peanut and bean sheller. J. H. McN ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191.768 
Pen holder. C. T.  Wldstrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.802 
Photographic plate holder. H. T. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,887 
Photograpblc pictures. en .. mellng. N. Weston. (relslue) . . . . . . . . . . . . . .  5.085 

Plano sounding board. W. Kells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .nO 
Plies. slnking metalllc. J. Du Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ISI.'l46 
Planter. corn. W. Hlckoli: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,7156 
Planter. corn. J. Campbell. (relune) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.078 
Poke. animal. I. N. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .. 181.901 
Preservlnl me .. t. etc • • and making meat elttracts. T. F. Henley . . . . . 181.820 
Press. ballng. P. W. Yarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,805 
Press;  screw cider. S.  Sauderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.785 
Printing hat tips. M. J. Ddt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,858 
Pruning shears. Belgh and Beard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.808 
Pruning shears. Sansom and DIlI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,880 
PnmP. rotary, West and Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.801 
Pump. steam. Maxwell and Cope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .765 
Pump. 011 well. N. Weare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,800 
Rallw .. y rall. J . B. Johnsten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  181,880 

Rallway. street. A. ThompSon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.918 
Range. cooking. H. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,828 
Razor strop. H. Croft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.856 
Rolls. manutacture of elastlc. J. B. Forsyth. (reissue) . . . . . . . . . . . . . . . .  5.081 

Rope clamp. J. G. Winger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 ,808 
Safe protector. portable. J .  W. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.1142 

Sash b .. lance. W. W .  S. Orbeton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.7'78 

S .. W gummer. R. W. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.884 
Scalf old. beam adjusting. A. N. Westgate .. : . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.920 
Scale. spring. S. Ingersoll. (reissue) . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  5.082 
Screw. F. N. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.848 
Screws. device for cutting. W. W. P. Clement . . . . . . . . . . . . . . . . . . . . . . . . .  181.811 
Separator. rotary grain. H. 1Il00re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.77 
Separators. blast regnlator for grain. A. W. Folt . . . . . . . . . . . . . . . . . . . . . .  181.870 
Sewing machine. F. H. Brown . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.785 
Sewing machine. M; P. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.'189 
Sewing machines. ruftler for. G. E. Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.1llI7 
Sewing machines. thread walter tor. S .. rgent and Chase . . . . . . . . . . . . . . .  181.'186 
Sewing machlneB.tastenlng sUde tor bed plates ot. H. F. Sahnders . .  181.907 
Shut�er. metalliC. D. H. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.'188 
Sieve. metalliC. R. J. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.784 
Sign. street lamp. H. D. Coleman . .. . . . . . . . . . . . ... . . .. . . . . . . . . . . . . . . . . . . . . .  181,741 
Skate. J. S. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.806 
Skirt. hoop. M. Berliner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,840 
Spinning mules. belt shifting device for. H . lIlacon . . . . . . . . . . . . . . . . . . . .  U1.762 
Spring and spring fabric. W. A. Le Row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.88 
Spring. door and gate. S. D. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.914 
Stone. machine for cutting. D. TllIson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,795 
Stove. heating, A. Brightman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,784 
Stove. heatlllll. J. Orr . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181..774 
Stove. car. J. Megratten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.769 
!ltove pipe shelf, l. T. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.776 
Stove pipe thimble. O. B. Buttles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,846 
Sngar apparatus tor manufacture ot cube; A. F. W. Partz . . . . . . . . . . . .  181.888 
Sugar, mlUlut .. cture of hard. A. F. W. Partz . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 .900 
SwitCh. satety. Suby and Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.7i8 
Telegraphkl purposes. Ink compound for. G. Little . . . . . . . . . . . . . . . . . . .  181.886 
Thrashing machine. Scett and Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.780 
Tlle cuttlng machine. W. McGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.781 

Toy. mechanical. R. J. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSI.84lI 
Trap, fly. W. De pny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,818 
Trap. lly. W. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,848 
Tweer. J. H. Gartslde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.750 
Tweer tester. R. A. FIsher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,886 
Umbrell ... foldlng. Walcott and Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.816 
Valve ror olosets. etc • •  hopper. L. Wollf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,924 
Vegetable slicer and stripper. Sawyer and Goodridge . . . . . . . . . . . . . . . . . 181.787 
Vessels. propulsion of. B. P. IIll1ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.770 
Washlnll machlne. Klrkpatrick and Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,881 
Water elevator. steam, W. Burdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.737 
W .. ter wheel. turbine. J. J. Fau\kuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,865 
Wheel. balance. H. Randall . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.'l8II 
Whlftletree stub. W. C. Shlpherd . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  181.m 
Whlftletreea, attaching. H. Cl01llrh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 181,850 
Window glals. letting. J. M. IIlcMaster . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 181,8/H 
Wrench, rotary. A. Pltchl!l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 111" 
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Practical Hints to Invontors. 
can usually purchase drafts trom their merchants or their New York cor­
respondents. 

ented In Canada proVided the American patent IS not more than one year 
old. 

c aveat •• 

Persons desiring to lIle a caveat can have the papers prepared In the short· 
est time. by sending a sketch and description of the Invention. The Govern· 
ment fee tor a caveat Is ,10. A pamphlet of advice regarding appllcatlons 
tor patents and caveats Is furnished gratis. on appllcation by mall. Address 
MUNlf & Co .• 87 Park Row. New York. 

All persons who desire to take out patents in Canada are requested to com. 
mUnicate with MUnn & Co . • 37 Park Row. N. Y • •  who will give prompt at­
tention to the bUSiness and furnish full Instruction. 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN European Patents. 
have devoted the past twenty· flve years to the procuring of Letter. 

Patent In this and furelgn countries. More than 50,000 inventors have avall· 
ed themselves of their services In procuring patents. and m any mUllons of 
dollars have accrued to the patentees whose speclftcatlons and claims they 
have prepared . No discrimination agalr.s t foreigners ; subjects of all coun · 
tries obtain patents on the same terms as citizens. 

Reissues. 

A reissue Is granted to the orlgloal patentee. his heirs, or the assignees of 
the entire Interest. when. by reason of an Insumclent or defective speciftca· 
tlon, the original patent Is Invalld, provided the error has arisen from Inad­
vertence. aCCident. or mistake without any Iraudulent or deceptive Inten­
tion. 

MUNN & Co. have soliCited a larger number of European Patents than 
any other agency. They have agents located at London. ParIs. Brussels.  
Berlin. and other chief cities. A pamphlet. pertaining to foreign patents 
and the cost of procuring patents In all countries. sent rree. 

How can I Obtain a Patent ' 

is the clOSing inquiry In nearly every letter, describing some Invention 
which (lomes to this omce. A polJitive answer can only be had by presenting 
a complete applicatIOn for a patent to the Commissioner of Patents. An 
application consists of a Model. Drawlng_. Petition. Oath. an d full Speclflca. 
tlon. VariOUS omclal rules and formalities must also be observed. The 
e!forts of the Inventor to do all this buslnes. himself are generally without 
luccess. After great perplexity aud delay. he Is usually glad to seek the aid 
• r persons experienced In patent bUSiness. and have all the worJ{ done over 
again. The best plan IS to solicit proper advice at the beginning. It the 
parties consulted are honorable men. the Inventor may safely confide his 
e.eas to them ; they wlII advise whether the Improvement Is probably pat­

tntable, and will give him all the directions needful to protect his rights. 

MUlfN & Co. w1ll be happy to see Inventors In person. at their cffice. or to 
advise them by letter. In all cases. they may expect an honest opinion. For 
such consultations. opinions and advice. no charge is made. Write plain 
do not use penCil. nor pale Ink : be brief. 

A patentee may. at hi. option. have in his reissue a separate patent for 
each distinct part of the invention comprehended In his original application 
by paying the required fee in each case. and complying with the other re­
quirements ot the law. as in original appllcatlons. Address MUNlf & Co . ,  
8 7  Park Row. for full particulars . 

Rejected Cases • 

Rejected cases. or defective papers. remodeled for parties who have made 
applications for themselves. or through other agents. Terms moderate. 
Address MUNlf & Co . ,  stating partlcnlars. 

All business committed to our care. and all conmltatlolls. arc kept secret 
and strictly conjldential. 

In all matters pertaining to patents, sueh as con(luctlng interferences . 
procuring extenSions, drawing aSSignments. examinations Into the 'l"aUdlty 
of patents. etc . • special care and attention Is given. For Information . and 
for pamphlets of InstrUctiOn and advice, 

Address 

How Can I Best Secure My Invention 1 '.l'rademark s. 

ltIUNN &: C O . ,  

PUBLISHERS SCIENTIFIC AMERICAN. 

3 '2'  Park Row, New York. 

ThIs 18 an Inquiry which one luventor naturalIy asks another. who has had 
lome experience In obtaining patents. His answer generally is as tollows. 
and correct : 

Any perBon or ftrm domiciled In the United StateB. or any ftrm or corpora· 
tlon resldlng 1n 8ny foreign country where slmllar privileges are extended 
to cltlgens of the Unlled States. may regIster their designs and obtain pro­
tection. This IS ve, y Important to manufacturers In thla country. and equal­
IV so to foreigners. For full particulars address MUNlf & Co. , 87 Park Row. 
New York . 

OFFICE IN WASHINGTON-Corner F and 'fih streets, opposite 
Patent Omce. 

Construct a neat model. not over a foot In any dlmension-smalIer Itpos­
Sible-and send by express. prepaid. addressed to Mm<N & Co • • 87 Park Row. 
New York, together Wi"h a descflptlon of Its operation and Derlts. On reo 
celpt thereof. they will examine the Invention carefully. and advise you as 
to Its patentahlllty. free of charge. Or. If you have not time. or the me ans 
at hSf.ld, to construct a model, make as good a p en and ink sketch Qf the 
Improvement as pOSSible and send by mall. An answer as to the prospect 

ot a patent wlll b e  received, usually by return of mall. It IS sometimes 
best to have a s.arch m ade at the Patent Omce ; such a measure often saves 
the cost 0( an application for a p atent. 

lfEW BOOKS AlfD PUBLICATIONS. 

Preliminary Examination . 

Design Patents. 

Foreign designers and m lnufacturers. who send goods to this country. may 
secure p8tents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods In thiS market. 

THE END OF 'I'HE WORLD : A Love Story by Edward Eg­
gleston, author of " The Hoosier Schoolmaster." Orange 
J udd & Co , New York city. 

A wplcome little book. by au author or Increasing reputation . 

THE OUTCAST, AND OTHER POEMIi!. By J. W. Watson, au­
thor of " Beautiful 8now, and other Poems." T. B. Pe­
terson & Co., Philadelphia, Pa. 

In order to have such search. make out a written descrlptiOll ot the Inven­
tlon. ln your own words. and a pencll. or pen and Ink. sketch. Send these, 
with the fee of $5. by mall. addressed to MUlfN & Co .• S7 Park Row. and In 
due tI:oe you will receive an acknowledgment thereot. followed by a writ­
ten report In regard to the p atentabllltv of your Im provement. ThiS special 
search Is made with great care. among the models and patents at Washing. 
ton, to ascertain whether the Improvement presented Is patentable. 

A patent tor a design may be grauted to any person. whether citizen or 
allen. for any new and original design for a manufacture. bust. statue. alto 
rellevo. or Das rellef: any new and original design for the printing of wool­
en, sUk, cotton, or other fa.brics ; any new and original impression, orna­
ment, pattern, prInt, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufacture . 

DeSign patents aIe equally as Important to citizens as to foreigners. For 
full particulars send for pamphlet to MUlfN & Co • •  S7 Park Row, New York. 

Canadian Patents. 

On the 1st of September. 1872. the new patent law of Canada went into 
force. and patents are now granted to citizens of the United States on the 
same favorable terms as t) citizens of the Dominion. 

The authorshlo of this book wlll m�ke It Intereatinlr to readers of all 
classes. The volume. !s very handsomely gotten up. 

GEOMETRY. MENSUBATION, AND THE STEREOMETRICAL 
TABLEAU. By Charles Baillarge, Esq. , C. E . Quebec, 
Canada. 

This Is a paper, read before the Literary aud Historical � ociety of Quebec, 
by the Inventor 01 the stereometrical tableau Illustrated on page 859 of OUI 
volume XXVI. It Is a valuable and Interesting document. 

To Make an Application Cor a Patent. 

The applicant for a patent should furnish a model of hiS Invention If sus­
ceptible of one. although sometimes 1& may be d ispensed with ; or. If the In­
vention be a chemical production. he must furnish samples of the Ingredi­
ents of which hiS composition consists. These shoulo. be securE Iy packed, 
the Inveutor's name marked on them. and sent by express. prepaid. Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money Is by a drarc. or postal order, on New York. payable to 
the order of MUlfN & Co. Persons who live in remote parts of the country 

In order to apply f )r a patent In Canada. the applicant must furnish a 
model. specificatIon and duplicate drawmgs. substantially the same as In 
applying lor an American patent. 

THE MEN TAL CURE, illustrating the Influence of the Mind 
on the Body, both in Health and li isease. and the Psy­
chological Mode of Treatment. By Rev. W. F. Evans, 
author of " The Celestial Dawn," and other works. Bos­
ton : William White & Co. New York : The American 
News Company. 

RATES OF ADVERTISING. 

Back Pall'B • • • • • • 81'00 a line, 
In"lde Pall'8 • • • • • • 'fa cent .. a lin. 

fOr each insertion. 

Bngravinl18 may head advertisements at lhe same rate per 
ine. bll measurement, as the letter-pre88. 

The value of the SOIElfTIFIO AMERIOANlan as adverUlJing 
medium cannot be over·e8Umated. Its ctrculaUon is ten 
lime. greater than that of anll lJimilar journal now pub­
li8h1d, It 110e. into all the States and TerritOries, and i. 
read in all the principal libraries and reading· rooms qf 
the world. We invfle the attention of tho.,e who wish to 
make their bU8iness known to the annexed rates .A bulJi­
n68S man wants something more than to see hi. adver­
tisement in a printed newspaper . He wants circulation. 
1f it i8 worth 25 cent. per Une to adverti8e in a paper qf 
three thou8and circulation. it 18 worth 2. 50 per line to 
advertise in one of thirty thousand. 

T H E  K E N T U C K Y 

LIBR ARY GIFT CONCERT. 
$500,000 IN BANK TO PAY ALL GIFTS 
A F U L L D R A W I N G  I N S I G H T. 

$100,000 FOR ONLY $10. 
A T T H E  SECOND GR \ND GIFT CON-

CERT, aut horized by speCIal act of th e Legislature, 
n ald nf the PUBL10 LIBRA�Y OF KE�'l'UOKY, unavo1d .. 

ably Tlo�tpooen trom Se ptember 28 to D" ceUl fle r 7. and 

Jr�I�hJ'A.j.'��DAY �uD��:;ri':�: (:;�ui8�J:°�:���t 
bu�:�eJJ8�1:�e 

°
f�r a�{dt��b��i�� b;i!���o��e

t��ltl�Iiet� 
b oldeT R :  One G t and Gift, CJUh, . . . . . . . . . . . . . . . . . . .  $100,000 
O n e  Grand Gift. Cash, . .  . . . . . . . . . . . . . . . . . . liU.OUO 
1 lias!! G ft, . • . . • . • . . .  $25,UU!1 ! 4 Cash Gift!!!, . • . $2,000 tH:t.Ch 
1 CS$h Gi rt, . . . . . . . . . . . 20,000 15 Cash GIftS, . . . 1,0(10 each 
1 C a - h  Gift .. . . . . . . . . . .  15 0001 20 Cash GUts. . . . 900 each 
1 Cash G:fG . . . . . . . . . . . . 10 00J 21 c . s n  Gifts. . . .  800 e�ch 
1 (Ja,h G .ft, . . . . . . . . . . . 9.000 · 25 Cush Glf'... . .  100 each 
1 Cash Girt.. . . . . . . . . . .  8.e'OO 55 f' ash GI. ts.. . .  600 each 
1 Casn Gilt. . . . . . . . . . . .  7.0[l() 45 Casn Gifts.. . .  500 each 
1 Ca.h Gift.. . . . . . . . . . .  6.000 50 Cash Girts. . . .  400 each 
1 Cash Plft.. . . . . . . . . . .  5.000 RO Cash Gift.. . . . 300 each 
1 C asn Gilt. . . . .  . . . . . . .  4 000 100 C o sb. Gifts. . . . 200 each 
1 Ca,h Gin. . . . . . . .  8.0 ;() 6 1 2  Cash Gifts. . . .  100 each 
Total, 1,000 Gifts. a·1 Cash . . . . . . . . . . .  $liOO,OOO 

Tne mOIH"Y 10 pay all tht se gifts fs  now UiJon aeposlt, 
and set apart for t.hat purposi', m the Farmer):)' and Bro· 
vers' Bank, as W Ill be seen oy the follo wing cert111cate of 
the Ca8hler : 

FARllERS' AND DROVERS ' BANK, ( 
. LOUISVILLE, KY. , Sept . 26, 18T>. 5 

This is to certify th at there is l. OW on dep' stt  In this 
bank over baIt  a miJhon of d ollars 10 the credit of the 
GU"t Concert funo . $;00.000 of which Is b eld by tbl, bank 
as Ir,' aBU' er 01' the PUouc Llbr"ary of Ktmtucky to pay 
off all guts to be a w ardeu at tbp. draWIng. 

R. S.  VEECH. Cashier. 
PRICE OF TICKETS. 

tI���;e
f�I;�1tt·;

$i� ;-,�:�2��·: \�: l},�a{oWM�o
5�m���1� 

fo' $2,500 : 575 for $5.000. No discount on Ie,s than $lOU 
worth. or tickets at a time. 

The o r.wing will pOSitively and unequivocally take 

r6aC��B�:�i:�i:d 
7
inat�����r��e��

r
e�tfe

t
�i��1n 

r������ 
flt;:ei�pJ: 

ti!'t,�ft��t\��s
ft��� agr':,lJu���e�h"ouI�r%e:.s i�� 

dressed to Gov. THOS. E. BRAML ETTE, 

New 
A¥�r\t'bbJlge�I'6ofl ,,::���t;!y,L¥�ISci��,"g::�f 

Major Thos. H, Hays • .  

Wrlte tpor call on BUCK who makes a machine 
th at no one but has s rIght to make ; 
aud be assured by that It Is the only one 
tbat wllI mortise or bore Blind Stiles for ftxed or rolIlng 
Slats In all kinds of wood. regardless of knots. In both 
stIles at once. at the rate 01 50 mortises per mluute : dlS­
carding chis.ela an.d substituting cutters that leaves the 
jIlort1se clear ot ChipS. MA.RTD! Buolt,Ag't,Lebanon,N. H, 

The patent may be tal<en out either for flve years (government fee $20), or 
for ten years (government fee $40) or for fifteen years (government fee $60). 

The five and ten year patents may be extended to the term ot flfteen years. 
The formalities for extension are simple and not expensive. 

American inventions. even If alrea(\y patented In this country. can be pat· 
ThiS volume contains some writing on a Wide range of subj ects. whiCh 

are treated in an appropriately discursive style. 

Universal Wood WOl'ker, 
Horizontal and Uprill'ht Boring Machines. 

McBETH, B���Ptr�HiG�nJARr�:'liamllton. OhIo. 

WANTSD 5 0 MACJ3;[ NISl'S used 10 first class work . 
Steady , reli able men can :flne good pay fLnd steady 

work 8t Pas'a'c.  N. J. Ad dres. N EW YORK STEAM 
ENGINE COMPAN Y. PassaiC, N J .  

INVENTORS' NATIONAL UNION, 
178 BROADWAY. l- E W  YORK. 

P atents sola on Commiesio u .  Send lor Ulrculaf. 

FLOUR MILL -A miller who thoroughly 
understonds hIS bu,lne,. seeks a · sltuatlon · ln Ihe 

l ountry tor country town) with a view to bt'commg 8 
part"er at some future lime .  Addre,.; ·WALTjo;ll J. 
Wl�K WOR l'H, St. Louis. Mo. . . 
'fO USERS OF STEAM PO WER.-Circu· 

lar Slide Valve. for S .1de Vdve ED glues. The 101-
lowing explains Itself: 

OFFIOE COOK & Co 's SHINGLE MILLS, 1 
B URLINGT01\J ,  IOWA, Oct 8, 1872. - 5 

Your improvement OIJ our Euglu(�.  gives complete sat· 
iSlacr!oD. Our E .. �lueer t stlmates th� gain i u power at 
Olie thIrd, nSing but O D e  third the w atfor, and saving very 
Jar�elv tn fue l  Such spleud' d result,. 80 cne-·p y ob-
�����It:r�c �����8TI�I����l�80/0�oc����Cf?�ndt�� 'b:�� 
to us . GrMefulLy. W. E. COOK & C O .  

Agents want.t'd twprywhere . 
J. F. T ALLANT . Burlington; Iowa. 
HAbKIN "  MAC lil N E  CO . •  Fltcnourg. Mass. 

WAN TED-Partner with $15,000 Capital 
to in"-rease the manuf.cturinjl bcilltlcs of1l:.m­

mer patf'nt improved OIl frescoing. To It man 01 Busl· 
" ess. this is a rare cha�. Ada, ess CHARLES T .  KEM ­
MER. Pa,salc Avenue. East Newark. N. J. 

. Slide Rests. Hand Plan·ers. Scroll Saws. 
Superior to all others. Selling every where. 

Catalognes tree. 

-6IMPROVED F O O T  L A T H E S, 

_ N. 
H· I!�.PnI'!� H. 

FOR SALE-BY WM. E. COFFIN & CO., 
8 OLIVER STREET. BOSTO N, MASS. , 

Three Fly W heel�, 14 I t . , 1S ft . ,  snd 2l ft. ciam. ; ten large 

�P����g ha�d
T�i� wrJg

l�il���e��I�e:��E���e
l�· 

f:.
e
l:r�� 

alam . •  two ftues. 

CHEAP STEAM 
POWER. 

liOO �EW AND SECOND HAND 
ENGINES and BOILER", In prl",e (Jrder. for sale at 
very low rates, and warranted. State Dower required, 
and .end for d escrlpt1ve price list Parties haviug En· 

�����i�y�l:r�I��:s
U�"�J�r .}\�e

j,;�t�b���1�S�dc".
e'E� .

f1� 
Wall Street. N ew York. 

E M. MAYO'S BOLT CUTTER-Patented 
• In 1867-Revlsed and Improved In 1871 and 1872. 

Send for Illustrated Circular, CinCinnati. OhiO. 

FOOT LATIlES.-T. SHANKS, Baltimore, Md. 

MACHINERY NEW and. lld-HAND • •  -
Send for Circular. CHAs. PLAClI 

• & CO • •  80 Vesev st • • New York. 

Builders 
Address 

Give the Am<lHOA.N BUILDER a trIal And 
you w1ll flnd It. pays to tal<e It. Sent on 
tria.l fonr months for onp del1ar. 

CHAS. D .  LAKEY. Publlsh.r. 28 Mnrray St •• New York. 

F K. PHOENIX, Bloomington Nursery,Ill . ; 
• 600 acres ; 21st year ;..12 Green- B ousel,Trees,BlJ],BS, 

liKDGE PLANTS. N ursery "tock : 4 Catalogue •• 20 cts. 

Milling Machines. 
STANDARD, UNIVERSAL. INDEX, CAM-

CUTTING and PLAIN. In every variety, of unequal­
led de>lgn sed nrst class workmanship. Send for \JIus · 

g-��'hc.:��okl�il ��r��t :�s\��R��;fi'!ffIY�!w..;:r.� 
DDS'!' OrrEn 'SZ'DT 1 - $0 rOB $3 1 

THE GREAT NATIONAL ILLUSTRATED 

Rural , Literary and Family Weekly, 
Has for over Twenty Years b M n  the Stllndari! in ;.ts 
Sphl're-and now bRs more Editor�. more Depart-

�t��Sj g��!.'i°.5t ft�'bt�;�
e)lli�l\i�t��l:.���I���a 

FAVORITE FOR TilE FARM A1D FIRESIDE, 
And Is. as on Exchange snrs . . . tl18 most Ably Ellitri!. 
EleganU y Printed. lViaely Ct·rculatedand Heartily lVee; 

���p�o���,�riirsan�r�l�i�v:I!�h8�?X'/r:���ltfnw��:e.T��S 
Domestic A1fairR. but n. Buperio r Literary and �" amily 
Paper. Sixteen Qua rto Pages. ,�eek.l y.  nnd aside from 
Practical an d Literary Thi!lttC l'. l l l nstrations. &c . • con­
talns late News. FinanCial and M3.I'ket Report •• &0. 

.4. Gl\A.ND paD_IV. ! 
MOORE'S RURAL Is $2.50 It y�ar, but we wil l send It 

for the ensuing Fifteen 1.1onths. (Oct. I.  '72, til Jan. ] .  
'74-65 numbers , )  and a copy o f  our Splendid S teel 
��fs��t�!l�si�'

e
Bi:����\fp)�r��g:)��r

Tt;17$'{!!��e;� 
wiil send the EnJ!l'flVingo to every one remitting $5 for 
tp.n Trial Subscribers j'or n e x t  Quarter. Oct. t.o Jan., 
( 1 3 Numher�.)  The E ngra.ving is 'ftrst-class-a. J!'em 
li t  to adorn any Home In 'I'own .. Country_ Address 

D. D. T. MOOU, New York City. 

P ATE N T  STEAM CYLI N DER PACKING. 
. Tho best In use. ]l{arlUfaCl ured by J. M. SAYLES 
& CO . •  Pl Ovidence. R. I. Send for circular. 

Trade-Mark Patents. 

MUNK & co. S7 Park Row. New York. 

SELF PRIltIING 
" CINCINNATI STAR PUMP " 

For Drtven Weil,. JOBN H .  McGOWAN & CO . . Cmn •• O. 

Dead. Stroke Hammer. 
HYJJRAU L W  JACKS and HYDRAULIC 

MACHINERY, manufactured by 
42 Cliff St . • New York ; 14 N .������ :PJila���i��:pa. 

STEPTOE, MCFA.RLA.N & CO., 
Manufacturers of tlte most Improved Patent DanielS Woodworth & Farrar Planers. Sash and Mould:'.lgt Ten� oning and Mortising Machines, Woon- turning Lathes and every variety of Wood ·working Machinery. Cut'; and prices sent on ap-.J)licatlon. Warehouse and Manu .. factory. No. 211 to 220 West Second Street. Ulnclnnatl. O. 

. in which we 
of Whom " OU may 

44 :::5tates nnd. Tel'lltoJicS. Ple.l::;e �tate whcl C you 
this notice. U. S. Plano Co., 865 Broadway, N. Y. 
RAILWA Y TVRE ROLLING MILL FOR 

To be sold.  an�����e �:PI��Jl�'d delivered In a 
��l:�Sj�J)�:ro �hg:e

c
::��:y 1;{: ���.::�tf������� ����n& 

Co. , anr1 John Brown & Co. , Sht-ffie1d ; the Lonoon and 
North WHtern Ral lwflY Cnm p!lII Yt Crewe ' M esl!u-s, De 
Wennell & C o . ,  and t he B< ·chum Steel anU �MinlDg Com .. 

p unVt G, rmany, �c. &c. For partieulal'FI , anply to P. R. 
JACKSON & CO . •  S"lford Rulling Mi\i',Mancnester,Eng. 

WAN'J'ElD - A  first class MECHANICAL 
DRAUGH'fSMAN, c8.Dable of o e�igning new machI .. 

n ery. One accuf tome" to Saw Mill MachlDPry preferred. 
Address, with refereDcfs and salary expecten, 

STEaRY3. HILL & CO. , Eric. Pa . 

Po Electl'1o-Platelf's. 
BATTERIES. CHEMICALS, AND l\fATE. 

manu�!.!i�:(;J���t:o�� ���fitO':�l!Sb�"ftt.t �\���¥;;���: 
ing ElectrIcian, 19 Bromfield street, Boston, :Mass. Illus· 
trateu catalogue sent free on application . . 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the maximum ot e!llciency. dUl'8blltty .. nd econ. 

omy. with the minimum of weight and price. Tliey are 
w;dely and lavora!lly known. more thau 900 being In 
noe. All warranted satisfactory or no sale_ Descriptive 
clrclliars eent

.
fn

c�PBg'tb�iY t'iil.��t8wrence. M •••• Liberty st. �.,."., V" ... tr $425 Upright Engines a nd Tabnlar Boilers, 
4 H. P. , wit.h all trlmm1ngs. Send f.)r circulars . 

VARIETY IRON WORKS Co . • Cleveland. Ohio 

FOR SALE-A Lot of Second Hand Ma­
chlnlst's Tools. L�thes, Drilis etc • •  also Wood 

Workmg Tools-aU 1n good or(l/:·r. For PRrtlculars and. g��I¥o�t apply to S. D .  QUINBY. 165 Pearl Street 

PA T'ENm a only mode of disposing ot •. ..L O. See Patent !tIght Gazette_ 
Address Capt. HENRY GERNER. Pre s .  U.S. Patent Rtgbt 
Association. 94 Chambers St. , P .  O. Box 4544. New York. 

C INCINNATI BRASS WORKS-Engineers" 

) and Steam-fltters' Brass Work. Best quallt:!'. Senti 
for CatalQgue . F. LUN'Kl!:NHEIII1ER. Prop. 

© 1872 SCIENTIFIC AMERICAN, INC
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B A I R D ' S  

FOR PRACTICAL MEN. 
M'[ new, revl.ed and enlar .. e' Cataloll11e of PRACTI· 

CA AND tlCIENTIFlC BOOKS-DB pages Svo.-wlll 
be senr, free of postage, to any one WIlO wih favor me 
with his addreBS. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Philadelphia. 

Painter, 
Gilder, and Varnisher's ComDanion. 

SIXTEENTH EDITION, 
The Painter, Gilder & Varnillher' lI Companion, 

Containing Rules and Hell'1l1ations in every­
tblnll relatlnir to the Arts ofPalntlO!. Gliding, V�r­
nlshlog, GlOSS Stalnlmr, Gralnlo .. , Mar ',lInl{. SllIn 
Wntlng, Glldln!! on Gla,s. and Coach Plllntlng aod. 
'!na[,�f:nlJ��Jri�::���ra��e P:::��:n�

f
ot���tb�:!��: 

'0 whlen Palhter. are peculiarly liable. wltb tbe tolm­
p lpst And Bes� Remedies. I:Ilxtpenth E�lllon . Re­
vised. with an Appeadlx. Containing Colors and 
Coloring-Theoretical and Pracllcal. Comprlolng 
D.scrlptloU of a Ifr" at varl.ty of Additional Pig­
ments, t-heir Qual1t.16s Bnd Uses, to wblC"b art" added , 
Dryer., and Modes. and O�.ratlons of PalntlDlr. etc. 

6g��;�:: oi����:�rf2'J:�. r�ygtg���.��.������:.r�� 
� The above, or anv of my books. sent by mall, free 

o l.J!t�:.:!:hiE:b�!�����nJ�l�e��ue of PRACTICAL 
AND S C l E !i TIFIC 8 ,OKS-DB pages. 8vo.-sent free to 
anY one who will furnish his address. 

HENRY CAREY B URn, 
Industrial Publisher. 406 Walnut St. , 

PHILADELPHIA. 
--0--

Overman's Monldcr and Fonnder. 
The Moulder.' aud Fouuderll' Pocket Gaide I 
A Treatise on Moulding and Founding in 

Green Sand . Loam and Cement · I the Moulding of 
Macblne Frames. 1111\1 Gear 80 low Ware, Orna­
ments, Trinkets, BellS aud !;tatues ; Description of 
lIouloa tor Iron. Bronze, Brass, ana other Mf-ta.1s ; 
Plaster of Paris, Sulphur. Wax and other Articles 
commonly u'ed In Castl, . g ;  tbe Cons&ructlon of Mclt­
Ing Furnacfs, the Meltl,.g and Founding of Metals ; 
the Composition of AllOYS and their Nature-wltb an 
Appendix, containing Receipts for Alloy •• Bronze. 
Varnishes and Collin for C ... tlnols ; alsfl. Tables On the Strength and other Qualities of Cast Metals. By Frederick Overman,- III fniog Engineer. Illustrated 
by 42 Engravlogs .  12mo . . . . . . . . . . . . . . . . . . . . . . . . . .  '1. 50 

THE PRACTICAL BRASS AND IRON FOUNDER'S 
GUID E :  A Concise Treatise on Brass Jfoundlng. Moulding. the M.talB and their Alloys. etc. : to which 
�ie I����dl:il:��"C'; 1m rovemeots In the Manufdctnre 
By James LarJdn, late Condactor of the BraBS Foun­
dry Department In Rea»y Neafte & Co's Penn Works. 
Phlladelpb1a. F1fth edition. reVIsed. with extenSive 
additions. In one volume. 12mo . . . . . . . . . . . . . . . . . .  $2 .25 

rar The above. or any of my books, sent by mall, free 
orM; nostage. at the publleatlon prices. 

Mv new anil reVIsed C .. talogue of PRACTICAL 
A D SdlEN .. IFIC DOOKS-OO Dages. 8vo.-sent. free 
of post8llel';0 any one who 11'111 furllloh his address. 

HENRY CAREY BArnD, 
IndustrIal Pnbllsher, 406 Walnnt Street. 

PHILADELPBIA. �GE N TS CAN MAKE FROM ;. 11,000 TO 
S,IXlO a ear b canvassing fur the ELASTIC HAND RlN¥t<R.whh wbich bu>lness men and others can print 

their own Cards. 8t11-beads. Wrapping-paper, &e • •  and 
�f.Y���'�;N�"J� b8����:r�.

b
��:;!in�::: ��f�r,����: 

tlons, sent free on aJlPhcation to JAMES W. PRATT, 
Auburn, N. Y .• P. O. B"x l22� . 

RIVERVIEW Military Academy, Pough. 
keeosle, N. Y. A thorooh·golnl{ school for boye. 

LATHE CHUCKS-HORTON'S PATEN'! 
. A'Om ' to 8& Inches. Also for car wheell. AddrESS 

a. BORWN & SON, WInd80r LolllU, COnr . 

Buy BARBER'S BIT BRACE. 

ItOLDING, MORTISING, 
TENONING " SHAPING 

ltI A, (l U I N E S ;  
BAND SAWS, 

SCROLL SAWS 
Planin[ & MatchiB[ 

MACHINES, &c., 
BAILEOAD,,-CAlI, and AaBI-· OULTURAL !:mOPS, &c. t &0. ... Snperior to any In UIIe. 

J. A. FAY & CO., 
CINOIlmATI, Omo. 

MACHINERY, of all kiIrdil, S, C. HILLS, 51 Cou�tlandt It, ; New York. 

• 
• 

BAIRD" S BAIRD' S 

FOR PRACTICAL MEN. 
crl nl;bres�'!{ilT'M81'l{SO"K����log�"e�f lv!.�Zlu 
be sent., free of postaae. to any one wEo wtll favor me 
with his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET. Philadelphia. 

WOODBURY'S .  PATENT 

!:���fes����!!!.�� 
law Arbors, and other woOd working machlnel'J'. So A. WOODS, I IiLlberty street.N. Y. L 

... d tor CU'CDI_ 1 112  SudlnlrY .trellt, BOB",' • 

B URDON IRON WORKS.-Manufacturers 
of Pumping En,glnes for Water Works.Blgh and low 

Pressure EngInes, Portable Engines and Boilers of "II 

��:e.s
u
��i��

s, �r��n�'!Ier'J>M&A� 't��� TAKER, 10 Front ITt • •  Broo1L.yn, N. Y. 

.�  e r:c E .A. .2tt­
PUMPING MAUHINERY 

EVER Y V'.4.Ja . Large and 
. . '$1'l". Splendid 

Dlwate4 
Catalogue ' 

Sent Free, on 
Application, 

CODe GomDany. t!' 1:1.8, 120 cf; :1.22 B-e B_mJ Bt., 
11"" " CINCINNATI, 0, .f!), 

Machinery, 
Wood and Iron Work!Jlg ot every kind. Leather and 

Rubber Beltil!g� Emery Wheels,-Babbltt Metal, &c. GEO. �LACE ... CO • •  121 ChamDers & l08Riiade Sts.N. Y. 

Machinists' Tools. 
Thll largjlst and most complete ,,"ortment In WI COUll-try, m��ctured b�TEAM ENGINE COMPANY, 

s. New York. 

Cold Rolled· Shafting. 
Best and most perfect Shafting ever made. constantly on hand In larRll quaBtltles, f11rillshed In any lengths up 

to 24 ft. Also; Pat. coupllnfEand Self-Olllftj a�ustable Bangen' 121  Chambers & 1: ����t��� Ne� Y�i-k. 

Sturtevant Blowers 
Of every size and descriP�W6WJ:ltt.��col :a��: 121 Chambers & 108 Reade Stre�ts. New York. 

W I L D E R ' S  

Pat. Punching Presses 
For Rail way Lhops. Agrlcultnral Machine Sho)l8 BoUer Makent Tinners, Brass Manufacture'1\ Sllversmlt!s. &c. warran ed the�W'{f¥,grtyt1iT:l� h*��'tI0��; &e.  121 Chambers & 108 Reade St . ,  N.Y. -----------------

SOLUBLE GLASS, WATER AND LIQUID 
Glass for Paints. Cements. MucilAge Substitute. It Is FIre, Water, and Mildew proof. In KeAs aod Bblo . • 

W��'��'li'l."emllfs����"3�::��rt�·: ted'!. lt���f:-

ELUORlC AND HYDROFL UORIC ACID, 
Asbes',os. Manganese, Flnor Spa. Felspar and Flint. etq,111c OXides, J..,oadstone, Bloovstone, Wolfram Ore, Carh. St.rontl .. and Bar, ta, lor s.le by L. & J. W. FEUCBTWANGER. Cbemlst ... 55 CeGar St. , New York. 

FOR PRACTICAL MEN. 
My new. revised and enl.rlled Catalogue of PRACTI­

CAL AND SClt<NTIFIC BOOKS-96 pages, 8vo .-wlll 
be sent, free oC postage. to any one whO will favor me 
with his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Pblladelphla. 

BUERK'S WATCHMAN'S TIME DE· 
TECTOR. -Important fOr all arge Corporattollt 

�� ��g�:::'�Te��P.\':�f ��="�� 
patrolman. as the lame reaones di1ferent atatlons of hi. 
beat. Send for a CIrOular

p. O. Box l'!osfB�n�asl. 
N. B. -TIlls detector IS covered by two U. S. Patents . 

Parties using or sell\ng these Instrnments without 8UthO­
nty from me 'It'iIl be dealt With accordlnl{ to law. 

WOOD-WORKING MACHINERY GEN 
eralIY. SpeCIalties, Woodworth Planers andBich 

ardson I Patent Improved Tenon Machine.. Nos. 24 an· 
21 CentrA'l, corner Union st." Worcester, Mass. WITHEBBY .. UGG, & BIClL\RDSON. 

'[) ICHAIiDsQ!{, MERIAM " CO. . .!!> Man of tho latest Improved Patent Dill> lelo and 0 th Planin!l Machmes. MatchIDg Sasb 
tland mold! • Mortls1.nll. Boring. SbaPlni, Ver, cal, and -sa� Machines. Saw 1II111s . Sav ArbOrs. Scro _ Ral\w1t�i Cut-Off, and Rip-saw Ma· 
o es Spoke OOd

l'��...t:,ea
� ��t�arIo: and price IIstl at on -appllcal1on. M�l'7 �7 cester, Mus. Warehouse. 1Ul LIbertyat. New York: '11 1 �HINGLE AND BARREL MACHINERY.­Improved . Law's Patent Shingle and Beadl , _  c be. simplest and best In use. Also, ShlnJl'le and Stave Jointers. Stave E_qual1zers, Heading snarr Turners. etc. Address TREVOR & Co • •  LoCkp N.Y.  

Andrew's PatentlJ. aol.eJe •• , Friction Grooyed, or Geared Bol.l • .  en, .. ted to every want. Sa.tJ%� Store EleYato1'8. Preyent Accident, If .. -II; pe,!. Belt, and Endne hreak. ..mo e-.aurnlnlt l!!o.t'et7 1Iollel'fl. 
OllCll

o
la

o
tlnlf Enldnes, Douhle u.nd Sinai., 1-9 It 

1 -Hone power. (lentrifilgaJ Pump., 100 10 1 00,000 Gallon. Ifr plnUl1f!J Be.t pumd:- In the World, l!RII 

ou' 1�S:n� Gravel, oal, Grain, etc., Wit ... 
A .. II Lid urht, MmPle, Durahl., and Eoon ....... n Cor Vireularrr. 

W)f. D. ANDREWS & BRO. , 
'14 Water street, New York. 

RIS�ON'S IMPROVED 

GREAT REDUCTION IN PRICES !�!a��!�Pl!!!�! an�!�a�L O�A�lE £�¥.NJ�S 
h1B ��l�!;cI!�f!t�: upon a test has yielded over 8' per Iron and Steel. cent at full gate, and over 76 per cent 1 set of 8 dogs, from " to 2 Inch, $6 '!!O, at seven-e1Kliths gate. Send for elrcular to T. H. RISl>ON & CO . .  Mount 1Iolly, New Jersey. 

GE i\1S, POPULAR TREATISE, 4TH Edi­
tion, South African and Arizona Diamond Fields, 

r:����.La:��t 
�i�lct�

e
f��"a;r1�:

e
�e�rv��; 

ag�b�';;v .Nl�r Price 15. � mailed free, by the P!lbllshers. L. & J .  W. FEUCfiT wAN !>ER, 55 Ced ... St • •  New York. . 

[ I 11 1111 �-.l W k G U C. H I 
) I F( O N  . 

BEA MS & GIR{)£f? ,r, 'I\I;i..i:!. U JUOll 11'OIl oo.iHs, Plttsbu.tgn, .i'll. Tht 
attention of El!IJIneers and Architects Is called tc our Improved Wrouglit-Iron Beams and Girders (patent­ed), In which the compound welds between the stem ant llanES, which hav�oved so oblectlonable In the olel ��e� �� �8C:U BiZes�t =�:� �����:�i:'i.��r:� obtained elsewhere. For deSCriptive IIthQgl'aph addreBI Oarnegle, lDoman & Co. UlIlon Iron )fI\ls Plttsbnrl{h, 1'a. 

STEEL CA.STINGS 

To PATTERN ; tensile strength flqual to wrought Iron ; wl1\ rivet over. bend. or case harden. Heavy work at low price.. PHILIP S. JUSl'IC!, 14 � orth 5 st., PhD ... : 42 C1I1f st •• New x ork, 

OTIS' SAFETY HOISTING 

Machinery. 
.0. .. JDIOAD:lY��'&&o, & GO. 

VOR LOCOMOTIVE and Stationary Engine 
le�t .Il:1!ga l:}i:r rri'��e��dnde::BS Long's Patent, and the 

H. C. PEASE & CO. , Worcester, Mass. 
EDWARD B. HOSK.IN, 

CoNSULTING AND ANALYTICAL CHBMIST, 
Chemistry as app�e':,,"'t�I\h�'::t�: Manufactnres and Medicine. !GENTS WANTBD. Agents makemore mOJl ey at work for us than at anything else. Particular· 

• G .STINSON & Co. ,FIne Art Publishers • .portland,Me 

Niaga;rfIJ Steam Pwmp. 
CRAS. B. HARDICK, 

2S Adams st. , Brooklyn, N. Y. 

w. W. TUPPER & CO. Pat. Furnace Grate. 

Make steam eSIler; with less fuel ; do not warp ;  are leBS weillh�, more durable, cbeaper, and superior every way, than otDer�rate.. Send orders. and for clrculara. , W, W. TUPPER & CO., 206 West St. , lIew York. 

BAIRD' S 

FOR PRACTICAL MEN. 
c!ll Wi> reB6"[e:N'¥'I'H811[�'k��I��.:'

f lv�.�;I{i be Bent. free of postage. to any one who will favor me with blS address. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, PhIladelphia. 

HOW Si�L
- P ITENTS. 

Send for our explanatol'7 CU'Cular, free by mall to any address. E. E. ROBERTS & CO. , Consnltlnl{ Enllineers, 15 Wall St. �ew York. 

P. BLAISDELL IJrCo. 
MANUFACTURERS OF FIRST CLAS� 

MAVIDNII!!TS' TOOLS. S�nd for Circulars. Jackson st. , Worcester, Mass. 

FRENCH RANGES, 
Beane'a Pat�nt. CB ILSON'S NEW CONIIl FURNACES, Whole,ale atid Retall. BRAMH�L�are�tf.�Ie;!f';rk. 

011' THB 
SCIENTIFIC AMERICAN. 

The Bue MechanicaZ Po!pfIf in the Worlci. 
A year's numbers contain OVill 8\lO plIIJea IIDd levera 

hundred engraVIngs of new machln6ll, nsefni and'novel 
inventions, mannfactnrlng establlSbments, tools, ' and 
processes. 

The SCIENTIFIC AMERICAN Is devoted to the IDter­
ests of Popnlar ScIence, the Mechanic Arts, Manufac­
tnres. Inventions, AgrIculture, Commerce. and the In­
dnstrlal pursnlts I{enerally. and Is valnable and Instruc­
tive not only In the Workshop and Manufactol'7, but also 
In the Bousehold, the Library, and the Reading Room. 

To the Meeluznic and Marvufactwrflf ! 
No person engaged In any of the mechanical pursuits 

should think of dOing wlthont the SCIImTD'IO AUDI­
OAN. Every nnmber contains from six to ten engravings 
of new machines and inventions which cannot be found 
In any other pnbllcatlon. 
(J'MmitstB, Arohitects, MiUwright8 and F'armflf8 

The SCIENTIFIC AMERICAN will be found a mOlt 
useful J ournal to tbem. All the new dIScoveries In the. 
scIence of chemistry are given In Ita columna ; and the' 
Interests of the architect and carpenter are not over­
looked, all the new inventions and discoveries apper­
talninll to these pursuits being published from week to 
week. Useful and practical Infonnatlon pertaln1ng to 
the Interests of millwrights andmlllowners Will be found 
published In the SCimi TD'IC AUEICAN, wluch iufonna­
tlon they cannot pOSSibly obtlllD from any other sonrce. 
Subj\,cts In which planters and farmers are Interested 
will be round discussed In the SCIlIl!ITD'IO AlIlIBIC�, 
many Improvements in agricultural Implements be1ng 
11Iustrated In Its columns. 

We are also receiving, every week, the best sclentlfto 
jonrnals of Great Brl\oIn, France. and Germany ; thus 
placlng In our possession all that Is transpiring in me­
challlcal Science an(\. art In these old coun&rles. Wo 
shall continue to tru, er to our columns copious ex­
tractl. from these JournalS, or whatever we may dcem 01 
Interest to Our readers. 

TEBlIIS. 
ODe copy, ono year 
One oopy, six months 
One copy. four onths 
CLllB BATlIIB $ Ten copies, one year, eaon t2- SO l Over ten copies, same rate. eaon 
ODe copy of ScIent1ftc American for one year, and 

IS. ( O  
1 . 60 
1 .tO  

2lI.00 1.!IO 
one copy of engraving, .. Mel!. ot Progress." 10.0 

One copy of ScIenti1lc American for one year, 
and one copy of .. Science Record," 

Ten copies of " ScIence Record." and ten copies 
,the ScIentific Americ8& for one year -

(lL lTD PBEltIll1lt1S. 

' .00 
115. 00 

AJJl' person who Bends us a yearlY cinb of ten or more 
copies, at the foregoing club rates, w1Il'be entitled to one 
copy, gratiS, of the larae steel plato engraving, .. Men of 
Progreas. 

Remit by postal order, draft or exPress. 
The postage on the Sclent11lc American IS ft ve centB per 

quarter, payable at the omce where received. Canada 
snbscribers must remit, with subscription, 2lI cents extra 
to pay postace. 

Addres. al1 letterB. and make au Post omce orders or 
drafts payable, to 

MlJRIf " 00., 
87 PABX BOW NEW YOBX 

© 1872 SCIENTIFIC AMERICAN, INC
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81.00 per line for eacA 1n8erHon. If}ngrafJIngs may 
Aeaa a/lfJllt'tI8ementIJ at 'Ae same rate per line by meas· 
"r_t. as tAe letter·pres8. 

ASPH A. L T E ROOFING FELT. 
� 

4 CHEAP, durable, and light permanent 
Ro01l.ng for Rail Road Dellols, Engine Houses oundrles. etc. Also Improved SbeatnJDg Felt ana general ROoling materIals. Descrjptive Circular. S.m· pies, and PrIce List sent tree. bv E. H. MA RTINt 

.,0 Malden Lane & 9 Liberty St., New YorK� 

American Institute Exhibition 
(FORTY-FIRST A.NNUAL) Now OPEN AT THE GRAND EXHIBITION 

BuILDING, ON 8D AND 2D AVENUES, 
BY 68D STREET. 

��r�:r::fI��h���it�����P�:�:f���enet���bJ��� terlal prore88. 
�gl���I�� 'I!ti�d tgvl�:e �ewdrirt���\i1"OGw�e�!:: 

Oml�%T�tC BbIN��Ja�I:-��:"��. EXHIBITION 

8O
�����tg�i:�e��� �e':t��banlcs' ticiMS. In packages. 
Everynody should visit this unequaled display. To !SHIP BUILDERS-A G� utleman with 

a thorough practical and theoretical knowle"ge of Iron Ship Bulldlnjr. wlsbes for au Engagement as Super­intendent. or head DrBughtsman In a Shloyard or otber Ir.on WorkS. HIllh.·st References. &c. Soeaks German. AddreBs A. F . •  5 Batb Street. Liverpool. England. 

BOARD OF ENGINEERS OF THE FOURTH 
AVENUE IMPROVEMENT. 

OITIOll. GlIAND CB1fTlIAL DBPOT. l 
NBW YOBE. October 11. 1872. S 

Notice to Contractors. 
As misapprehension exists amODgst Contractors In re­

gard to the manner of doln/( a portion of tbe work upon 
tbe Fou.th Avenue Improvement. between 'lIlth Street 
:�� {t1��3' ��:I�e'j �� �:r:�Ke�rfoe�t'!' ��:eJ!�fgg them and lbat tbe whole olthe wo.k between the points 
mentIoned be re-ooened to bidding from all Contractors . 

Sealed J>.opo.als for the same wlli be received at thiS 
oJllce unt1l 2 o'cluck, P. IIi . •  of tb. 22d In8tant. 

Plan&. SpecUlcatlOns. and bl8Dl< proposals are now 

A. W. CRAVEN. glneersFourth 
readv. ALLAN CAMPBELL.} Board of En-

EDWD. B. TRACY, Avenue 1m· 
I. C. BUCKROlJT, provement. 

MORRIS, TASKER & CO., 
JUNUFACl'UBBBII 01' 

American Charcoal Iron Boiler Tubes. 
Wrou.ht-lron Tnbe. and Fltdnp, 

FoB GAB, STEAM, WATER AND OIL. 
IIr" Steam and Gao Fitters' Suppllel. Machinery tor 

coal Gaa Works. &c. "c. 
NO. 111 GOLD ST., NEW YORK. 

FOB 
IlIEATRING, 

PLASTERING, 
B.OOFING, 

DEAFBNING, 
AND 

CAB.PET LINING. 

A 

Samples&clrCulars sent tree.by E I BOCK BIVEB PAPER CO., 
Chicago ; or. 

B. E. HALE & CO., 
116 & 5S Park Plaoe.N.Y. R Sole Agents for Eastern States. 

MaUeable Iron. 
SaviD/( recently added to our works a Malleable Iron 

FoundrY. we solicit nrnprs for stated "l!Pl!lIes of 
MALLEDLI!: IRON CAt!TlNG- . THE QUALITY OF WHICIl WILL BE WARRANTED. 

Being ourselves large consumers ot a 1I.ue quality or 
l10all oaltlnlls. pBrUcu1ar attention will be l!!ven to that 
elaas of .. ork. MALLORY. WHEELER & CO. 

New Haven. Conn • •  O�t. 1st. 1812. �o CAPITALISTS-$50,OOO WAN TED 
In a business that wlll pay 50 per cent. The under· 

ed a practical manufacturer. desires to enlist the 
In ereat of ODe or two good capitalists In B buolness com· , 
1��hthtta'f;Wf���:s�,O[b!"������I��':r�':ll"'Jl��r�e 
aupArlor results and �Od Inducements. Good. active, 
:�����lIfl����t t����erlJ.!':I:��\�e:Val;:anA�� 
drell or call on C. A. CONDE, 1088 RldJre Avenu'!r.PhUa. 
delphia. or at the American Institute Yair. New :l ork. 

The faCt that tII18 SnBItIDg Bao 'ill per cent greater 
��d!�rtll.��u"Ct���'1I::!a�oo��':t°t!We are allo tbe sole manufacturers of tbe CBLlIBRATBD COL' 
LIlJa PA�. COUPLIN&, and tnrnlsb Pnlleys. Hangers. etc • • of the most approved Ityles. PrIce lists mailed on appll-caUon to JONES & LAUGBLINS. Try street. 2d and ScI avenues. Plttsburllh. Pa. 

190 S. Canal It • • Chicago. .... Stocks ot th18 Sh� In Itore and lor IBle by FULLER. DANA & FITZ BOaton. M888. . 
9EO. J:'LK'CE & CO . . Iii Chambers street, N. Y. l'IBR9E & WHALING. Milwaukee. WIS. 

A.. S. CA.MERON " CO., 
ENGINEERS, 

Works, toot 01 J!iaat :180 
street. New York City. 

Steam PumDS, 
Adapted to every posll· bl:e':,.�tfor .. PrIce LIlt. 

M I  0 B 0 S 0 0  P II S ,  
For Sc1entlll.c InvestlJratlons and the Entertainment ot tbe Family Circle. Illustrated Price List sent free on application. MaALLISTER.Optlc1an. 49 Nassau St.,N. Y. 

���!�tt�S�E!Jl.'�!"���e���t! uel. Send for Circular s. 
Asbestos Felting Co. 

Nos. 318, 318, 320, 322 Front St., N .�. or- Asbeatos ln all qu .. nLlt1.s aDa qualities tor sale. 

100 TUNS ASBESTOS, Received direct from the mlnes-of a Superior II.bre and quality-for sale In any quantity. either crude. ground. or crushed, as deSired. Orders for export or home con-sump���l�
��t:y executed.UNION MILLS, 

434c Cherry street, N ew York. 

VF=N F=F=RS 
AND 

H A R D W O O D  L U M B E R. wJN�YNbFJJrlR�1Nllu.�����RIAN ASH. "IRDSEYE & BLISTER MAP ..... . etc. etc. 
.... Mahogany, Hosewood Cedar. etc. ,  In boardB. plimk. and logs. Larjl'i! and ci\olce stock at lOW prices. 

GEORGE W. READ • CO .. 
1'10 & 172 Center St .. New'Ybrk. MIJI and Yard, 181 to 200 Leo. bet. 5th & 6th Sta. E.B. Send for Catalogues and PrIce List . 

*** ONE PO UND OF TEETH SA WS 

WORKS 1 

2,000,000 FEEl OF L UMBER. 

II 
• 
i 
o 

j 
T'lI r.: ACR'S ScroIl 8a:: '" Machine,Improved, 
�.1 guaranteed the cheape •• and best In use. Thirty 
�:l.s· �1tJr���e�. £��'k���u:J']\�,Wo':'S��!,,&:�d-l�:�� 

More than 1 2,000.000 Square 'Feet now in Use. 
, 

First Premium (Medal) awarded in 1870, and endorsed by Certificate from the Amer 
ican Institute in 1871,  as " The Best Article in the Market." 

tr;� ot��E:;dO� �g�lING Is adapted for steep or 1I.at rooll!. In all Climates. and can be easily Bnd cheaply 
Afeo. manufacfurer of ASBBSTOS BOILBR FBLTING. RooFING AND SHBATHING FBLTS, FIRB, Aaro. and 

��Tl�
A
���<X'

S
��:�:\I��:; �;,IOA and PAlIAFF1NB PAINTS. &c .• and dealer In ASBlISTOS. ASPHALTUM. ASBBS· 

.... &nd for Sample8. D68Ct'Iptif!e Pa1TllJAlet8, Price-LlstIJ, nrms to Dealers. etc. 

Established in 1858. H. W. JOHNS, 78 William St., New York. 
The We8tern Trade 8upplled by C. L.  R I C E  &; CO., ChleaKo. 
The Texa 8 Trade 8upplled by D .  S. PARSO N S, Galve8ton. 
The Canada Trade .upplled by R .  J. SHO RT. ltIontreaJ . 

The BAXTER ENGINE 
I s  Manulactured by CoIt' .. Pa tent Fire 

Arms Manut'actnrlnll' Company. 

Is made Interchangeable In 
�il�:&��t� ���t���lo��tlY 

It Is slmnle and safe. so that a chlld.may run It. 
No extra Insurance to pay. 
It occu�les less space. and 

1�;.u¥U�f t� .. �a:,� ��;� ��� tor. Over 60 are now In Ulle In this city, and hundredS 01 them In use all over the Uni­ted States. and tbe universal 
���Fm;e:�d. �g�:eTo:e.-:!llu1'{; gn .. rantee them. 

For Circulars and Prlce­List. call upon or Redress 
Wit D. RUSSELL, 

18 Park Place, 
N E W  Y O R K . 

J O H N  A .  R O E B L IN G ' S  S O K I ,  
IU.lI1IlI'AClTUlIB1I8. TIIlUITOJII, •• 1. fOR Inclined Plane1l, Standbur Ship RUrlrlu 

Bridges. Ferries. Stays. or Guy. on 'flerrlcika .,'(frane;, er Hopes. Saah Corda 01 Co er and Iron. LIghtning Conduotors 01 Copper. �pe tlon given to hola" log rope el all kllidB lor MID Elevators. Apply fOr woular. g1� price anti 0 information. Send tor 
r==n CO��:�d �rIfe.!'\-:�w�ou:. No. 117 Liberty street. 

No. 1 Ferry Street, corner 
Gold Street, New York, 

JUl!IUJ' AOTUBBlIS Olf 
Patent Movable-Toothed 

CIRCULAR SA is, 
Patent Perforated 

C i r c u l a r ,  Mill , AND 

Cross-cut Saws. 
.... Send to;-V;SCr1PtlVe l'am· phlet. 

11!"DE MAR!(, Union Stone Co. , 

aD 
Patentees and Manufacturers 01 

Emel')'Wheels & Emel')'Bloeks 

. 

Iu size al!d Jform to SUlt va.rIous Mecbantcal Uses ' GRINDER� SAW ERS. D1A-
�3lflNfJt, g�'S PA-

�8{et��t;fiJ�g:.r Cutting. Leather Spllttmg. and all 
OJ'FIOE. 29 KILBY STBBlIT. Boston. Maol. 

1 98 L berty Street, New York. BlIANClll OFFIOBS S 5a1 Commerce Street. Philadelphia. .... Send for elrcular. 

B U I L D E RS 

The ., three ply " Rool1ng ts a perfect BuceeRB ; 20,000,000 feet In use. CJucnlal'8 and ElanlDlea Bent I I "'Aft. n  ld,ICA ROOFING CO . . 71I M  .. ldou L .... e. !'Iew York. 

SUPBR-JlBA TBBS Save tnel, and lomIi DRY steam. Easily attached to any boiler. RY W. fs'i���t�'tf�eVork. 

P""rometers For Ovens. Boller 1I.uel, 
.I • Blast furnaces. Super. 

Heated Steam, 011 Stills, &ciIl&�fe�. BULKLEY. 98 Liberty St •• New York. 

IRON PLANERS, ENGINE LATHES, 
Drllli. and other MachInIBts' Toola. of su-perlor qual­

I y. on han'a and 1I.ulshinIE For sale lo�r Desm!: �R ?:lW: �eC: :;:;���o"n� BA YEN I'ACTU 

THE GREAT 

Permanent BxpoBltlon 
AND 

Manufacturers' Salesroom 
OF 

NEW ORLEANS, LA., 
Is now successfUlly estaoJlshed. and baa become a GRAND BAZAAR. and Place of Resort. lor 

Planters Merchants, and all Strangers, 
visitIng the city. 

Tbe attention of MANUFACTURERS. MECHANICS and INVli.NTORS thrOU(l'hont the entire count.y. Is called to tbe advantlges of tbls ExposHion.a" a means of Introducing and selllDg their products In the q1l1ckest. safest and most tborough manner. All goods In the Exposition cl ... sl1l.ed In DepartmeBts. and each Department In cbargs of experienced sales· men. Addreos for part·lculars THE SOUTHWESTERN EXPOSITION ASSOCIATION. Exposition Building. New Orleans. L. 

GEORGE PAGE " CO., Manufacturers 0 
Portable and Statlon� 

STEAM ENGINEli .AND BOILERSj 
Patent Clrcnlar. GaD{. Mul!!l,.,and Saah 
8.A W MILLS, tMtl!. O U'J.'FITS aOMPLETE, 

�f:'��fn::'\ ���\V�fiic:,ve:."J'��tM�tJ.'h�-Send tor Desorlntlve Ca:FoKDe8. Addr ... No. 5 W • Schroeder Street. Baltimore MiL 

PAT. SOLID EMERY WHEELS .AND OIL 
BTODS. tor Braal and Iron WorkLS .. " MIlia ... and IdII'eToal8o 1!I0rtbam1ltonBmerr Wheeluo. LeedB ... -. 

NILES TOOL WORKS, 
131 WEST SECOND STREET, 

CINCINNATI, OHIO. 

M A C H I N I S T S' T O O L S  
0:1 EVERY DESCRIPTION. 

TO I:NVBKTOBS. 
The " Consolida.ted Fruit Jar Com-pany," 
�::::d s�fe�\':.�::81l��::t �!tar����ct�!�� aS��:: elalty of llettlng up Samples or Modeia as desired. Hav­Ing conneoted wltb our Manufactory a Machine Shon.we ean olrer unusual facilities to those deslrln/( to perfect their Invelltlons. A�dress H. E. SHAFFER. Treaourer. 
49 Warren St •• New Yorlt: City. 

PORTLAND CEMENT 

OF the well known manufacture of 10hD 
Bazley WhIte & Brothers ... �2..ndo"'J for Bale bY 

JAMES BWU'lD. De ClItrBt. .N. Y. 

( N  OVEMBER 2, 1872.  
PETER COOPER'S 

Honnod N oats' Foot OiJ 
ff POR PIRST C LASS MACHINERY. ' --0-- . -. .  
e I�:lot':,

t��ab��t w.:� �l.d. and IS w�rranteiiPtire and 
W!. For.sale at Woo 17 Burling Slip. New Ybrk. 

THE adoption of new and Im1>l'(Jved appUea tlons to the celebrated Leschot·s iiatent. have made these drills more fDl1t adaptable to eve� variety of 
:�!mf��L.t��;'wle��d ugg��e� �::� :g Europe. The Drill. are �ullt of varioul sIZes and pat-
�rn�bn W:�� 0 �I'�Uil�[fifC9kr�lI'lr�ti� 
UTE In hard roc are to CHANNELLING GADDING. SH T and�'pen cu work.,Lals<ll to hORIN TESTING THB VAL u JIi  0,,· 101 ," U  TEST CORE taken out. sho the character of m es at any deptb. Used either with s eam or compressed air. SlriIple and durable In construction. Never need sharpening. Man­Dfactured bv 

THE AIDBRICAJI DltMOND DRILL (lO • •  
lie. 81 lbel't'J" Sc.. li e  .... Yel'K . t LUBBlOATOBS. 

DREYFUS' celebrated Self-&ct-o 
Inlt Oilers. for all BOrts of Machinery and Sh.BltllJg. are reliable In aD seasonl. savin �1 er cent. The Self-acting Lu­brlcaf .. r tor �Yllnden IS now · adopted by over 80 B. B. In the U.S • • and by hundreds " . . '  statlon8!'Y erurlnes. Send tor a circular to NATHAN & DREYFUS. lOB Liberty st. .N.Y 

The Tanite 00., 

TBB T.A!fITB oO.'S 
EMER Y WHEEL S anul EMER Y 

G R IND IN G MA O HINES 
Are kPlt in Stock. and sold at Factory Prices. by 
YMMs f��K�. ��g���NI�l¥b"ot;:',WKs�W:fft�! natl ; C. M. GHRISK Commerce St .• PlJlladelphla ; 
1�AI�<t8Ii:Jl�E(J0. mo�e ;8£� �: 'Ji'�'t:<lf}f�a6�: Mobl!!'l HAWKINS & DODGE. Newark. N. J " and E .  AND_WS. Wllllamsnort. Pa. C. BLACK & Cu • • Ram­Ilton. O .. t • •  Canada. also keep these goods . THE TANITE CO. have no Agencies In New York or New Eng�I8D�d�. ____________________________ __ 

THE TANITE CO. do not Exhibit or 
Compete at any Fair in the United 
States this Year. 

STBOUDSBUBG. September.,..8'12. 

SPECIAL NOTICE. 
-0---

In their elrOlts to dltrose Information on the subject 0 Emery GrInding Machinery d and to eXCIte the Interest of 
¥��¥'l�lM �8�a �!le°�:e�O;Jl,'i'l�frlro a�p\)r:ac,!��t Manut .. cture prevlou.ly but little known . This publlc1ty 
�:�:O�UI�,:: :�:u��'l.'::I��';,'i.����t°i,R�f�t:�!."��:'t':,::� 
I:���:gr:':.'::ea��r���r 8��Ifaft�r!e�� �e���t:��:g 
��g!�a�r � s�U�:g:�; W'h!�:g.V'!t���·put o��C 
MarKet. and a frantic elrort to gain trade has lleen maoe 
bY 1I.oodlDg tbe cOllntry with large stoCliB of untried goOds, whose , ·tlcal value baa never been thoroughly 
tested. Tbe.e ods are olrered on It'WIJ In almost any I,ltUIfllil1/ ' almost any lengIA of ,lme. 7'lIeg are 
BOld at fJ prices. are forced on "nwllUng pur-
clIasers, an etJen gI�en away, It follows lI'om tills 
tnat lef\tlm .. te trade haa been olsturbed. RlId the wbole 
��sL-�t���:�n br�:§R�!nto odium and dI.repute with 

THE TANITE 'SO. take this means of alsurlng that 
Pnbllc that .ven the possession 01' Patents for a PER­
FEC1- Solid Emery WIleel would not suJllce for the suo­
ce.slul lDtroduction ot tbe goodS. vn/e8 • .IAe l'l:llen' was 
backed by npen8lfJ6 macllinet'1l. by year. of ezperience. 
by cAemical and meclianlcal skill "rifaUet'Cngly applied. 
bV a wide praclical know18dg6 qj' aIr tAe countle8s man· 
tftacttJrlng £:aoce.au � tAe day, and by tAe emplO1/f1I6n' 

qf �h��� qu::tI:��:lonf.�!Ji'1l�:g¥fl·[�: pOlsess ; 
and Ie users. or would·be users. of Emprl. G�lndiug M .... 
fhlne:rli :u�� �gg��::"tfff":: rrt.�Ci'liliAe

G<8'�: 
o"an ESTABL�SHED MAKE ... regardless of price. rathe� 
than fisk the poor economy 01 untried. low-priced goodl . 

THE TANITE CO., 
T. DUNKIN PARET. President. 

TBII T AKITS OO.S 
<:>����L�P� �o����.�d� 1,,=a= illoc1c) Clttcago. who are also ExclUlllve W",.tern Alrents 
for the New York Tap and Die Co. ·s good •• and Deal­
erS In Railway. Mill. aud M".'ilnllts· SUllpll8&. 

KE EP YOUR BOILERS CLEAN. -
A N T I  LA M I NA 

pr.events and removes scale In Steam Boilers-does not 
!DJure the Iron. In use over live years. . 

J. J. ALLEN. Patentee. Philadelphia, Pa. lHE " Scienti1l.c American " i1I 1>rillted with 
0liIA& ENEU JOHNSON '" co ... IBK. Tenth BD4 ombard '� Pklladelphi .. and G8 8014 .\; :Jew I'ork 

© 1872 SCIENTIFIC AMERICAN, INC




