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IMPROVED HOT·FRESSING KACHINE, 
We illustrate herewith a new device designed for the 

quicker and better pressing of seams of cloth garments, and 
also for use in laundries for ironing purposes. It affords a 
means of working with a regular and continuous heat which 
cannot be obtained by ordinary hand pressing. 

In our engraving, A is a metal cylinder which is heated by 
means of a perforated gas tube in­
side, the gas being supplied through 
the pipe, F. B is the sleeve board, 
which fits on a rest, C, which is fit­
ted on the rolling table. The sleeve 
board may be raised or lowered by 
actuating the lever and connecting 
rod, B'. By rotating the hand wheel, 
G, in the direction of the arrow, the 
qlinder, A, is lowered and the 
pressure applied. The garment is 
placed in suitable position on the 
sleeve board ; motion is then impart­
ed to the wheel, E, by the treadle, 
and is communicated to the gearing, 
D. By this means the cylinder, A, 
is revolved, and simultaneously the 
table and sleeve board are carried 
along by the same gearing at the 
same speed. As the seam comes 
under the cylinder it is opened by 
the scam opener, H. The seam only 
is thus pressed, and it is simply 
necessary to raise the lever, B', to 
release both garment and sleeve 
board without interfering with or 
altering the position of the cylin­
der. 

For pressing the seams of cuffs or 
other circular work, a small roller is 
used which takes the place of the 
sleeve board, and is quickly at­
tached under the ironing roller. For 
kinds of work broader than sleeves 
or; trowser legs, a lapelle board re­
places the sleeve board; and as these 
boards merely drop into slots in the 
brackets on the rolling table, they 
are easily and quickly removed and 
exchanged. 

The advantages claimed for the 
machine are that it will do the work 
of six competent pressers, or even 
of double that number if a man be 
stationed at its either end, passing 
garments through both ways. It is 
also stated to effect a great saving of 
time, to render the seams better 
pressed, and to obviate all danger 
of the accidental burning of clothes 
by too hot irons. The heat is uni­
form and safe. It is believed that 
the economy of fuel and time, caused 
by using this invention, will save 
its cost in a short time. 

------------.. -�.� ... -------------
The Vienna Expoaltlon. 

As at the Paris Exhibition of 1 867, so at that of Vienna, 
the Sultan of Turkey and the Khedive of Egypt are likely 
to shine above all others. The former will present a com­
plete Turkish dwelling house, with harem and selamlik. It 
is finished outside, and is a close imitation of one of those 
thousands of gaily painted wooden structures which yeu 
see along the Bosphorus. Close by you see some dozen 
Greeks and Bulgarians at work running up the lath and 
plaster structure, which will be a bazaar and coffee house. 
This speedy and original mode of building created quite a 
sensation at first among the workpeople, especially the 
Italians, who, quick at learning, soon appropriated some of 
the tricks of the Turkish Exhibition builders. The real 
show buildings of the Turkish Exhibition will, however, be 
a close copy of the famous fountain of ihe Sultan Ahmed, 
standing between St. Sophia and the entrance gate oIthe old 
Seraglio, and the building in which the so much talked of 
Turkish Imperial treasure of jewels will be exhibited. 

As for the Khedive, his buildings will cover a space of not 
less than 5,500 square meters, nearly half an acre, and pre­
sent illustrations of all Egyptian styles of building from the 
Pharaohs downward. There will be an imitation of the 
tombs of Beni Hassan. Then there is to be a dwelling house 
in the best Arabian style of the caliphs, the shell of which 
is already finished, and which even in its unfinished state 
presents by far the best proportioned building in the whole 
place, only it is in proximity with a mosque on one side and 
a gallery leading to a tall minaret of 250 feet on the other, 
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which rather spoils the effect of the central building. The 
minaret imitations, which are of the best models, are, in· 
deed, graceful additions ; but the mosque is a decided fail­
ure. Behind this group is to be a complete Egyptian farm, 
with the classic water wheel, the pigeon cot, and the ovens 
for hatching egg�. 

If anything. private energy and industry outside the Ex-

HOT-PRESSING MACHINE 

hibition almost surpasses that displayed inside. To the 
north of the ground extends the People's Park, while to the 
west of it, along the main avenue of the Prater, extends that 
of the" Upper." All those hundreds of booths, gardens, 
inns and show places of the former have been transformed 
as if by magic. Most of them have been entirely rllbuilt on 
a more pretentious scale, while the rest have been so reno­
vated that you, can scarcely recognize the 01<1, homely, but 
rather dingy places. The grandest effect is, however, that 
of the fashionable cafi, No.3; the last alongside the main 
avenue. A hall is in process of construction to contain 
5,000 people. There are to be two rows of boxes, a theater, 
orchestra, etc.,-in one word, a place fit for any universal or 
theatrical exhibition. It will require all those millions of 
visitors on the presence of whom the Chief Commissioner 
reckons to pay for all these outlays ; but, if they do come, 
they will have no reason to say that great preparations have 
not been made to receive them. 

------------4_�1.�---------
AT a meeting of the stock-holders of the \VilIiamstown 

cheese factory, a dividend of 10 per cent waR declare d. The 
report showed a net production of 78,000 pounds for the 
year. The cheese manufactured at this establishment com­
mands as high a price as any made in the country. Nearly 
half the amount produced was exported. 

-------- ----.. �I.� ... ------------
PRACTICAL experience shows that paper mills may be run 

by steam power ,;jth more certainty and economy than by 
water power. The exhaust steam from the engines may be 
used to heat dryers and calendering rolls. _ 

[$3 per Annum, 
IN ADVANCE. 

A New and UaeCoI Photo IlDprovelDent, 

A new method of e nlarging photo negatives, by which 
any photographer, without the use of solar camera or other 
apparatus, may successful4r produce large prints from small 
original negatives, is thus described in the Briti8h JournaZ 
of Piwtography. Collodio-bromide collodion, that is, a col­
lodion emulsion containing nitrate of silver, is employed, 

formulas for which have been sev 
eral times given in the SCIENTIFIC 

AMERICAN. The method is as fol­
lows : 

Let an enlarged transparency be 
oIIlken on a collodio-bromide plate by 
means of any of the copying came­
ras, magic lanterns, or other meth­
ods of producing enlarged images, 
now so well known to photographers. 
Then develope the image by alkaJine 
pyro., taking care, of course, not to 
use any silver. Continue the de­
velopment until every detail is well 
out, then wash the surface and pour 
over it some slightly diluted nitric 
acid. Presto! the transparency in­
stantly becomes a negative, which, 
after being slightly i ntenf\ified and 
varnished, may be used for the pro­
duction of pictures on either carbon 
paper or albumenized silver paper. 
This is the whole process, and we 
shall now make one or two comments 
upon it. 

First of all, no large silver bath 
is required. This is a somewhat se­
rious matter when only one or two 
pictures are required of the dimen­
sions of perhaps 25 by 20 inches. 
A.ll that is necessary is to coat the 
plate with emulsified collodion, 
which can now be so made that it 
will keep, and be always ready for 
use, for a lengthene d period of tim�. 
This done, the plate is then im­
mersed in a dish ·of water, the dish 
being composed of wood, gutta per­
cha, porcelain, varnished paste­
board, or even japanned iron. When 
the water flows evenly over the sur­
face, the plate is then to be lifted up 
and placed upon its support in the 
darkened room, or in its frame if a 
large camera be used. The image. 
having been previously focussed up. 
on another plate, is now allowed to 
fall upon the sensitive film for a 
few seconds, or even minutes if the 
light b3 bad ; at any rate, for such 
an exposure as would be given to an 
ordinary bromo-iodized collodion 
film sensitized in a silver ba�h and 
exposed while wet. The light is 
then stopped, the plate levelled, and 

pyrogallic acid, without any silver but rendered slightly al. 
kaline by a drop or two of solution of ammonia, is applied. 
The image now appears, and in the very nature of things 
there can be no stains in the shadow . .  If preferred, a flat 
bath can be used for developing in, for the same developing 
solution can be used over and over again. 

The nitric acid, too, can be applied by means of a bath if 
it be desirable, and its function shall have been adequately 
performed when the high lights, previously a dense deposit, 
are seen to consist of clear glass, which will most assuredly 
be the result of the treatment with acid. Observe that the 
acid must not be thrown away, for the longer it is used for 
this purpose the more valuable it becomes, because every 
tyro in chemistry knows it becomes richer in silver with eve­
ry plate immersed, until at length it becomes quite saturated 
with nitrate of silver, which may be utilized for other pur ­
poses, or may be reduced into metallic silver. 

The enlarged negative, still too feeble for printing from, 
is next washed and held in the light for a few seconds. It 
is then returned to the developing tray and is immersed in 
the same alkaline pyrogallic solution by which it was first 
developed, when the whole of the bromide left in the film 
will be reduced, forming a negative as dense as may be de­
sired ; or, should sufficient density not be obtained, the ap ­
plication of acid pyro. and silver will gi,'e absolute opacity. 
No fixing beyond a wash in water will be required. 

The negative can be made direct or reversed at the will 
of the operator, this being determined by the side of the 
original negative that was placed next to the enlarging 
lens , 
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POISOlllOUS AlB IlIl SCHOOLS AlIlD J'ACTOBIES, 

PUCTICAL BESULTB OJ' THE EIGHT HOUB PLAlIl 
IlIl lIlEW YOU, 

The evil results of the eighi. hour movement of last sum­
mer, which for nearly eleven weeks paralyzed the industries 
of this city, have during the present winter been severely 
felt. The exhibit of our Commissioners of Charities and 
Corrections shows that the number of industrious and unem­
ployed poor craving the benefit of public charities has been 
unusually large, while such statistics as have been gathered 
indicate serious losses both to employers and workmen in 
many branches of trade. 

It will be remembered that among the builders the strike 
first began, and that although a certain proportion of the 
emplQyers having unfulfilled contracts on hand were coerced 
into acquiescence with the demands of their operatives,many 
preferred to i.ncur the penalties of tlleir agreements rather 
than yield; while others succeeded in temporizing with their 
hands until after the failure of the movement was assured. 
It is probable therefore that this trade, being the first af­
fected, suffered with even greater severity, and indeed bore 
a larger share of the loss, than any other industry involved in 
the unfortunate struggle. This view we think may be safely 
based upon a comparison of the records of the building trade 
for corresponding periods in 1871 and 1872, the tabulated sta­
tistics of which we find in a pamphlet f'igned " Practical 
Builder " rpcently received. :From May 27th to November 
30th in the first mentioned year, 1,333 edifices were erected 
and alterations made in 310 more. Of these 528 were first 
class structures of an average cost of $18,000: 53, factories 
and workshops averaging $8,000, and 33, hotels, public 
buildings, and churches averaging $200,000 each. The ag­
gregate sum invested in all for the twenty. seven weeks was 
$25,672,000. Compa.liing tliis with the same months in 187�: 
of first class edifices but 107, of factories 29, hotels etc., 16 
and altogether but 707 buildings and 287 alterations were 
completed at an aggregate cost of $12,821,000. Deducting 
this total for 1872 from the total for 1871, we have a result 
of $12,851,000, which indicates the dead loss to city improve­
ments in the twenty-seven weeks. 

It cannot be urged that the year would have been a dull 
one in any event for the trade, as the spring opened with an 
excellent prospect for a busy fall. During September (the 

The City Sanitary Inspector of New York has recently principal month f01.' making contracts), 1871, 108 first class 
published a report relative to the bad ventilating arrange- structures were begun: in the same period in 1872, but 9, 
ments of numerous public schools and manufactories within one twelfth as many, were undertaken. Here then is nearly 
the corporate limits. thirteen millions of dollars forced out of the building trade 

We find it stated that the Rnalysis of samples of air from and into other channels. Estimating labor at one half the 
two factories gave 0·14 to 0·16 of 1 per cent of carbonic acid. cost gives $6,425,000, as a dead loss, not to capi!>alists who 
In the public schools, the quantity of the deleterious gas can save t.hemselves by other investments, but to the work­
varied from 0·09 to 0·35. An examination of the air in one ing men who have no other support. Almost six and a half 
of the class rooms provided with a ventilating flue was made millions in twenty-seven weeks-$39,663 per day-is the 
while a window was open, yielding 0·17 of 1 per cent of car- sum these men paid for their Rtrike, and if we should add 
bonic acid. The window was then closed, and after a lapse thereto the outside expenses incurred, of which the money 
of ten minutes the proportion had increased to 0·32. The borrowed, for support during its continuance, from the vari­
trial then became so oppressive to the inmates of the room ous trade associations in other coies, forms no inconsidera_ that it was discontinued, though the opinion is given that, pIe portion, we should doubtless arrive at a total far in ex 
had the experiment continued for an hour, no less than 1 ·1 cess of the largest estimates. 
per cent of carbonic acid would have accumulated. The mag- We find it stated that at the present time there is but one 
nitude of the abo'Ve percentage of the deadly gas may be es- fifth the amount., of first class work in this city to be carried 
timated from the fact that Dr. Parkes and other high au- over into spring, of that done last year, and that to em­
thorities consider 6 parts of carbonic acid in 10,000 parts of ploy the same number of men and they to average the same 
air, or 0·06 of 1 per cent, should be the greatest permissible quantity of labor as they did in 1872, there is not 4t hours 
impurity. work per day this season, for each man employed in the 

Although the abova details indicate the deleterious nat.ure building ·trade. 
of the atmosphere of a crowded and ill ventilated school Let us add that we notice that recent daily journals chron­
room to no small extent, they exhibit but a portion of its icle the fact that the International Society has made its head 
noxious properties. Not only is the air vitiated by carbonic quarters in New York, and is seeking to instil into the minds 
acid, but by effete organic matter, to which is due the close of our workmen the baleful and communistic principles of 
smell of such apartments. The Inspector, it seems to us, its organization. It may be well for the men to consider 
omits an important portion of his investigation when he fails such facts a8 those above stated before joining an association 
to state the percentage of oxygen, as shown in the samples the only object of which is to lead them into further strife, 
of impure air which were subjected to his analyses. Gra- productive of no results, save misery to themselves and 
ham and Liebig show that the mean amount of oxygen in their fa.milies. 
the atmosphere is 20·9 volumes per cent. Dr. Angus Smith -------4.� •• � •• __ --------__ 
considers that air containing a less percentage than 20·7 is J'OUL ALB SIGlIlAL, 
very unwholesome, but adds that the average might be re- We abound in inventions to warn us of fire and to alarm the 
duced far below that found in circumstances of daily life household of the approach of a burgler; but there is an insid­
without occasioning great discomfort, thus proving the se- ious foe who enters everywhere, in every apartment of 
ductive and insidious nature of exhaled air. The same private houses, and riots unmolested in all public places, of 
authority in the course of experiment noticed nothing whose presence we are not warned in time to make good our 
more than a slight feeling of closeness when the percentage escape. We refer to bad air. It is perfectly notorious that 
of oxygen was diminished to 17·45. The small proportion. no public or private buildings are adequately supplied with 
ate quantities of carbonic acid are less easily determined than ventilation, and the consequences are more injurious than we 
the larger variations in the amount of oxygen, while the ab- are apt to believe. In default of suitable ventilation, it would 
sence of the latter is fully as deleterious to health as the pre- be well to have some kind of a signal to waru us of the dan­
sence of the former. Experiment has further shown that an ger, or a contrivance to··automatically open a door or window. 
atmosphere containing 18·8 per cent of oxygen and 2·28 per The presence of fire damp in mines is made known by the 
cent of carbonic acid will fail to support the combustion of a explosion of the small volume of air in the Davy safety 
candle flame, and yet may be breathed without great discom- lamp. When this explosion takes place in the narrow com­
fort. According to the instance cited above, a room full of pass of the wire gauze, the miner knows that it is better to 
people found air, that contained not one half the proportion- retreat until the dangerous gas can be blown out. Unfortu­
ate amount of carbonic acid just given, very oppressive. It is nately the gases of close rooms are not of this explosive char­
evident that the closeness of the atmosphere was not due to aeter; if they were, we should not suffer so much from bad 
the excess of carbonic acid to nearly so great an extent as to ventilation as we now do, as no one would run the risk of the deficiency in oxygen; and to the accurate determination being blown up for the pleasure of being suffocated. The of this deficiency, attention should have been especially di- gas which leaks through stoves and furnaces and arises from rected. imperfect combustion, known as carbonic oxide, can be ab-The subject of proper ventilation has been 80 thoroughly sorbed in a way to betray its presence by the following in­discussed of late that it would be useless repetition to again genious invention: The apparatus consists of a small gal­urge its importance. Workmen in badly ventilated factories vanic battery with a bell attached, and an open test tube should take the matter in their own hands and decline to la- containing liquid chloride of palladium. The chloride of bor in buildings where no means are provided for changing palladium is extremely sensitive to the presence of carbonic the foul and noxious air, while parents would act wisely oxide gas; it absorbs the gas and precipitates metallic palla­in removing their children from the schools specified in the dium; the deposition of the metal in the bottom of the tube Inspector's report, until they are satisfied th.t proper sani- makes the connection of the galvanic current and at once tary precautions are taken. . rings the bell which will not stop until the current is broken. 

The invention is found to work admirably for carbonic oxide 
gas, and the next thing is to devise a plan for disclosing the 
presence of carbonic acid gas. It is possible that this could 
be done by putting in a carefully counterpoised balance some 
caustic baryta or lime which, by the absorption of the car­
bonic acid of the air, would sink and cause the current to be 
closed i!l a battery and the bell to be rung. The same con­
trivance could be made to open and close a shutter just as the 
draft of a stove is regulated by the rise of mercury in a ther­
mometer connected with a battery. It would be a novel ex­
perience on any public occasion to have the proceedings inter .. 
UVted by the ringing of bells until equilibrium was restored 
by proper ventilation. We should all take kindly to the 
interruption and be thankful for a whiff of pure air. Let us 
by all means have a palladium ventilating company organ­
ized, for the benefit of gasping humanity. 

.-------- - - � - .•. � ------_ .. -
IlIlVEBTEBBATE. MEN. 

When a young man, more than ordinarily useless to him· 
self and friends, had no other occupation, he used to sit down 
and write a letter to Horace Greeley, pretending that he 
wanted ,vork, would do anything to get it, and that, if soci­
ety in general had not turned against him, he would be able 
to prove himself capable of great things. To beg he was 
ashamed, and dig he could not, because it made his back 
ache; so he sat down and emptied all his woes on Mr. Gree­
ley's head, and really felt that he had achieved some distinc­
tion if Mr. Greeley replied and told him to go out West. It 
is needless to say that he never went, although he should 
have gone, in common ,vith thousands of his congeners who 
herd in cities, lie in wait for the hapless advertiser, and pre­
cipitate themselves, not as individuals but as a horde, upon 
anyone who dares seek assistance in the columns of the 
daily papers. For, be it known, the young man of the period 
is as useless as he is ubiquitous. He cannot longer stand on 
street comers, for that is against the statute, but he can live 
on his father, his widowed mother, possibly eyen his school­
teaching sisters, pretending the while that he is always seek­
ing employment, always laboring in the vineyard in one form 
or another. 

This jeremiad against a useless class of non-producers it! 
brought out by the result of three or four months advertising 
at various periods for a young man to fill a certain post re­
quiring an ordinarily facile pen, a knowledge of simple com· 
mercial forms of expression, and familiarity with business 
routine; yet it will hardly be credited that, out of hundreds 
who applied and were examined, scarcely ten could be found 
who gave even a promise of succeeding. Vague, uncertain, 
indirect, willing to work for anything and at anything, hav­
ing no especial fitness or adaptation for any particular line, 
they formed the rank and file of the noble army of incompe­
tents who hew the wood and draw the water for their betters. 
And yet the ad vertisflmel1t in question was �peciall y worded 
to exclude this very class! Knowing that there we:�e ten 
incapables in the world for one expert, it called for an ex­
ceptional man, and the very class who rushed in were those 
who are said to rush in where angels fear to tread. 

The question presents itself to every thinking man: Where 
do all these young men come from? In what school have 
they acquired their aimless, uncertain, vague ideas of duty, 
of work, of application, of achievement ·1 What do they ex­
pect to do in the race of life before them? Do they mean 
to be entry clerks all their life long? Do they mean to be 
book keepers at $1,000 or $2,000 a year forever? Will they 
stand and wait upon th'1 ringing of a bell, and answer some 
great man's nod and beck? 'Vill they, pending' an engage­
ment for even their superfluous ability, continue to wring 
the heartl! of aged parents, hardworking sisters and relatives 
as poor as they? These are questions hard to answer, but 
safe to answer in the affil"ll1ative. The riddle, never solved, 
"What shall be done with them" is a serious one. If Satan 
finds business for idle hands in this city, he must do a thriv­
ing trade, judging from the applications received for a clerk­
ship. 

It is a sad and solemn question, not to be lightly dismissed 
on a moment's reflection, a question reaching further than 
mere technical or professional education. Schools may 
abound in the land and colleges shoulder each other in a line 
across the continent; but the aimless, uncertain, purposeless 
man will still exist unless, from his youth up, his parents 
exhort him to stand on his own feet, to rely on his own arm, 
to think for himself, to follow some one line and make him­
self perfect therein. Then shall a sturdier manhood be ap 
parent, a nobler race spring up; and if one seeks assistance 
and casts forth his drag net, he shall find it filled with appli­
cations that give some evidence on the face of them of the 
writer's ability to perform his undertakings. It matters lit­
tle whether a man be a hewer of wood or a drawer of water; 
there must be such; but it matters greatly whether a man be 
competent or not for the line he assumes. 

- ---
THE XlIlOWLEDGE OJ' THE TBUTH. 

The ancients had no knowledge of the sciences which at 
present form the domain of the most important and influen­
tial of all human pursuits, namely, the investigation of Na­
ture, the explanation of its phenomena. and the application 
of the wisdom thus obtained for educational training and prac­
tical useful purposes. Their philosophical systems were only 
imaginary cosmologies, basedon a few hypothetical principles. 
The great philosophers, often so boastfully referred to by 
those whose knowledge is exclusively confined to the philologi­
cal branches: Thales, Pythagoras, Democritus, etc. : produced 
only speculations concerning Nature; and, notwithstanding 
that they sometimes hit the truth, their ideas were largely 
mixed up with metaphysical notions, and they only occa­
sionally brought forwud. conclusions, and these were based 
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on ill observed natural phenomena. Even Aristotle, without \ place in any one of these four boilers, above the water line; 

doubt the first physicist and philosopher of antiquity, is him- before the steam,rushing out at initial velocity of two :housand 

self the best proof that the ancients did not know anything feet per second, was exhausted from the steam space, It would, 

worth mentioning about the physical sciences. As a speci- being liberated from the water contained in the water s�ace, 

men of the ideas of the most advanced minds of Roman an- rush from the water along with a portion of the water Itself 

tiquity, we will give here a literal translation of a passage and strike with immense velocity upon the upper part of �he 

from T. Lucretius Car us, a very esteemed Latin author who boiler, rending it in a manner to produce the most start1�g 

flourished about the year 50 B. C. The writer, in his cele· results. Supposing 1,066 cubic feet of water in each bOiler 

brated work, De Rerum Natura (on the Nature of Things), was converted into steam; upon the liberation of steam con­

thus speaks: tained therein, this would make 30,000 cu�ic fe�t of steam 

"The elements out of which our earth is composed, have, (at the pressure of the atmosphere) ; and thiS, actmg expan­

after the first cha�tic confusion, flown together, and, by rea- sively upon fragments of the boiler already hurled into the 

son of their own weight, occupied the lowest space; the air with great velocity, would be sufficient power to account 

more those heavier matters were condensed, the more they for large portions being carried one hundred rods or mo�e 

squeezed out the thinner lighter ones, which then composed from the scene of the explosion. Here were 120,000 cubiC 

ing the rhatany extract with the fuente de sangre, I was 
struck with the identity of all the reactions, so that I be· 
came convinced that this spring is a more or less decom· 
posed aqueous extract of the roots of the above named tree. 
These roots contain a nitrogenous body: and vVittstein, of 
Munich, succeeded first in separating it in fine colorless 
needles, showing almost all reactions for tyrosine. Ruge, 
in 1862, determined its formul/\ to be CIO H13 N03; he calls 
it rhatanine. It is analogous to tyrosene and yields, by oxi­
dation, dark red products. This theory accounts for the 
presence of ammonia as well as for the red color of the 
fuente de 8angre. " 

the sea the stars the sun and moon and the limits of the feet, or more than two tuns, of vapor in the atmosphere sur­, , ' , . aP universe. Because all these objects are composed out of rounding the boilers; sufficient force and sufficient gas III • 

much smoother, rounder, and smaller seeds than the ea.rth: conscience to account for the destructivene�s and the 'blue 

for this reason the heavenly vault has first gone up, carrying gas ' without resort to the superheated steam, or the burn­

with it many luminous little flames burst through crevices ing of an explosive gas within the boilers." The :iews here 

out of the component elements of the earth, nearly in tho expressed are, by leading authorities, generally beheved to be 

same manner as happens when, in the early morning, we well founded. We believe that this theory, which is known 

see the golden sunbeams radiating on the leaves covered with to engineers as "Colburn's Theory," was first given its pres· 

fresh dew which has been evaporated from rivers and swamps ent form by our late talented fellow countryman, Zerah Col­

as fog and vapor; we see then sometimes even smoke ascending burn. The extraordinary violence with which explosions 

from the earth," etc. A little further on we read as follows: frequently occur are good evidence of its probable correctnes� 
" After the heaven had obtained its shape, the elements of in many instances. 
Bun and moon succeeded, which neither heaven nor earth It is by no means certain, however, that the effect of this 
could appropriate, as they were not heavy enough to take the sudden liberation of immense volumes of steam is, in all 
lowest place, nor light enough to occupy the highest, and to cases, to appreciably intensify the disastrous effects succeed­
assist in the form .. tion of the highest regions. The sun and ing the explosion. The only experiments which have ever 
moon are thus placed between heaven and earth, moving been made on a scale sufficiently large to permit us to make 
themsel ves as if they were living bodies, constituting the reliable and unexceptional deductions are those of the United 
principal parts of the whole world, in the same way as some Railroad Companies of New Jersey, which were 

.
cond�cted 

parts of our bodies may remain motionless, while other mem- by Mr. F. B. Stevens. One of these allowed of qUite rehable 
bers can move themselves," etc. estimates of the intensity of this effect, It was sL"wn by 

These are only samples of the rest, which is not in the least Professor Thurston (Journal of FrankUn Institute, March, 
better; and incredible as it seems, it is a fact that the litera- 1872), in an examination of this experiment, that" the ener­
ry savants of civilized Europe, of only one century ago, gy of this explosion �nd all of its tremendous effects were 
called this very book of Lucretius C .. rus "an Elegant expla- principally due to the shnple expansion of a mass of steam 
nation of natural philosophy, based on intelligent and easily suddenly liberated at a moderate pressure, by the general 
understood principles." Out of respect for the ancients, we disruption of a steam boiler of very uniform but feeble 
would rather be inclined to accept the theory of Hardouin, strength," and that " in this case, the liberation of steam 
who attempts to prove, by critical considerations, that this throughout the mass of water contained in .the boiler. and 
and other works attributed to old Roman authors are the which resulted in setting free nearly 70.000 cubic feet of 
product of some monks of the 13th century. He only makes steam, would not seem to have taken place promptly enough 
an exception in regard to Cicero and a few others, concerning to greatly intensify the effects of this explosion." 
the authenticity of which nobody can have any doubt. We have no evidence which enables us to form a decided 

Not withstlinding that there has been a great deal of ini· opinion in regard to the cause of the boiler explosion to which 
genuity wasted in trying to prove that the world is retrogra. our correspondent refers. We can only say that the almost 
ding, and that there are such things as" the lost arts" of the invariable, and possibly absolutely invariable, inference, 
ancients, and notwithstanding that we justly confess our ad- which we draw when we read of an explosion, is that there 
miration for many products of antiquity, as well of the men- has been either ignorance, carelessness, or recklessness some· 
tal as of the material kind, it cannot be denied, if we are not where, for which· some one is responsible, and of which some 
wilfully blind to the progress of our times, that the ancients one should be made to suffer the just consequences. 
knew scarcel:\, anything practically useful at all. To what • '.' • 
did their knowledge of acoustics and music amount? What SCIENT.lFIC AND PRACTICAL INFORMATION. 

did they know of electricity and magnetism? They even THE EFFECTS QJ;' SUPER-OXYGENATED AIR. 
ignored the existence and weight of the atmosphere; and of A correspondent, L. G. F., of Las Vegas, New Mexico, 
the nature of light and heat, they could not form the re- speaks of the extremely exhilarating air of his locality, and 
motest conception. Even the Greeks, who left us such pre· states that it is very invigorating, and any stimulant is doubly 
cious models of eloquence, poetry, sculpture, and architec- injurious in such a climate. Sometimes a visitor will come 
ture, were, in regard to the clear conception of natural phe- in, with glasslike eyes starting from his head and incoher. 
nomena, not further advanced than our American Indian ent speech. Persons so affected invariably attempt to get 
savages. As soon as observation was substituted for mere near a fire; but L. G. F. finds the best treatment to be to 
speculatiun. progress began; in other words, as soon as man keep them far from the stoves, and to administer food and 
commenced to abandon his bad habit of indulging in the full hot coffee to stimulate the stomach into action to replace the 
scope of his own imagination, and in place ther60f acknow- carbon lost by super-oxygenation of the blood. Riders on 
ledged Nature as a teacher, he commenced to learn some- horseback are not thus affected; probably the vapor from 
thing. the horse's body uses up a large proportion of the oxygen 

The whole human race of the period of antiquity had the near him. L. G. F. recommends phosphorus in small doses, 
defect which may still daily be noticed in certa.i.n individuals, as, in addition to its well known stimulant effect on the 
old as well as young, who have not yet attained the docility brain, it will appropriate the superfluous oxygen of the air, 
of mind necessary to absorb knowledge from without. Such and stop the exhaustion of the carbon in the system, which 
persons, instead of listening to what others may communi. would otherwise become too rapid for the patient's health. 
cute to them, have the bad habit of hindering their instruc-
tors with accounts of their own suppositions and theories, 
which are often utterly absurd. Who has not met persons 
who love to hear themselves talk? These people have the 
very worst prospect in regard to their further mental pro­
gress, and are the very opposite of the far superior class who 
are able to listen patiently to what others have to say, and to 
gather knowledge from exterior sources, in place of from 
within, from their own conceited imaginations, which as ex­
perience should have taught them, over and over again, are ut­
terly worthless. 

It is especially the investigator of Nature's secrets who 
must train himself to mind with docility her teachings, who 
must patiently and carefully watch all the phenomena, du­
ring an observation or an experiment, and especially foster 
no previously conceived theories; but, above all things, he 
must value the greatest boon which man can ever possibly 
attain: The Knowledge of the Truth. 

•. e .• 
COLBURN'S THEORY AND THE BOILER EXPLOSION 

6.T PITTSBlJRGH. 

One of our Pittsburgh subscribers sends us two extracts· 
from the Evening Chronicle of that city, in which are consid­
ered the causes of explosions, with particular reference to 
the terrible disaster at the American Iron Works, of which 
we published a description in the SCIENTIFIC AMERICAN of 
February 22, on page 112. He asks us what we think of the 
views of the writer of tho article on the subject of the in­
tensity of explosive force by the sudden evaporation of large 
masses of water relieved from pressure. 

The writer says:-" Now suppose a rupture to have taken 

THE FUENTA DE SANGRE IN HONDURAS. 

Our correspondent, O. L., of N. Y., has in his possession 
a quantity of a red fluid, taken from a cave in Honduras. 
The liquid runs down the walls and collects on the earth. 
The place is called by the natives the fuente de sangre or 
spring of blood, and was, for centuries, considered to be 
caused by a Divine miracle. Dr. A. Habel, who traveled 
Central America during many years, preserved the specimen 
in question, and added a little alcohol to prevent decompo­
sition. The fluid, when observed by the help of a micros­
cope, exhibits some colorless rhombic crystals and also some 
reddish brown amorphous particles, as well as organic fibers 
and cells. To the smell, ammonia is distinctly present in it, 
and the odor becomes intensified by the addition of caustic 
soda. The ammonia was volatilized by heat, and the red 
brown residue was imperfectly soluble in water. The salts 
of lead, of silver, and of copper were precipitated from the 
fluid, and the deposit was found to be completely soluble in 
alkalies. 

This precipitate evolved, on heating, the odor of burnt 
horn, and a considerable quantity of carbon was found in 
the residue; after perfect incineration, only a small amount 
of ashes remained, principally consisting of oxide of iron 
and lime. Concentrated sulphuric acid dissolved it, with a 
red color; nitric acid oxidized it, at moderate heat, to a yel­
low mass, in which picric acid was recognized. 

"It has occurred to me," says our correspondent, "that this 
red color may be due to the coloring principle of the krame­
ria triandra, the plant yielding the rhatany extract, which 
occurs in tropical climates in great abundance. In com par-

DISTINGUISHING FIBERS IN MIXED GOODS. 

A correspondent writes to know if there is any way in 
which to distinguish vegetable fibers such as cotton, flax, 
tow or jute, in woolen and silk goods. In addition to the in­
formation on this subject published on pages 131 and 150 of 
our current volume, we give a method somewhat different to 
any we have yet published, propesed by Professor Emil 
Kopp: If the goods be boiled in a ten per cent caustic soda 
lye, wool and silk are dissolved, but the vegetable fiber will 
not be acted upon. The addition of sugar of lead to the 801· 
kaline solution will occasion a black precipitate if wool be 
present. The undissolved fiber ought to be bleached iu 
chlorine water if it is colored, and it can then be decomposed 
by cupro.ammonia, which dissolves cellulose. "'here the 
goods are highly colored, it is well to treat them with a mix­
ture of 2 volumes concentrated oil of vitriol and 1 yolume 
nitric acid. Wool, silk, and coloring !r.;'�.or will be de­
stroyed, while the cellulose will :"e converted into gun cot­
ton and can be recognized :"y its explosive properties. When 
the goods are whitt, .. solution of fuchsin can be used as a 
test, which �/"s silk and wool, but not vegetable fiber. The 
siz�u!5 must be removed before applying this test, which is 
best accomplished by washing in a weak solution of carbo­
nate of soda and in soap, and applying the fuchsin mixed 
hot with some carbonate of soda. To detect wool in silk, a 
solution of oxide of lead in caustic soda can be employed, 
which turns woolen goods black owing to the sulphur of the 
wool combining with the lead. Silk in wool is shown by its 
solubility in a cold solution of cupro·ammonillr-frolU this 
solution acids precipitate the silk in flocculi. Wool is only 
soluble in cupro.ammonia by aid of heat. Concentrated 
acids, such as sulphuric, nit.ric, or preferably hydrochloric, 
act in the cold upon silk but not on wool. The solvent pro­
perties of cupro.ammonia, Schweitzer's test, make it one of 
the most USQful reagents we have in the laboratory. It is 
prepared by suspending strips of copper in concentrated am­
monia in a large flask, lightly corked. and occasionally shako 
ing so as to bring the metal in contact with the oxygen of 
the air. A good plan is to transfer the contents from one 
flask to another. By degrees a tolerably concentrated solu­
tion of oxide of copper in ammonia is obtained, which is 
one of the best solvents of cellulose known. 

SPRING WATER IN THE VICINITY OF CEMETERIES. 

The Annalea de la Societe de Gand contain a very interesting 
analysis by Lefort of the water of St. Didier, which illus­
trates the influence of cemeteries on the spring water around 
them. The water had a sweetish taste and produced no desire 
for vomiting, but left a disagreeable feiid taste on the 
tongue. A gray, thick sediment remained after evaporation, 
which turned, by continued heating, to a dark brown, emit. 
ting an empyreumatic smell. One part of this residue was 
treated with diluted muriatic acid, producing carbonic acid 
and a strong smell of glue; another part was treated with 
hydrate of lime and showed a considerable amount of am­
moniacal salt. The presence of organic substances in this 
water shows that, even at a distance of 300 feet, water may 
tainted by a cemetery. No cemetery should be laid out un­
less it is clearly shown that no filtration of water from the 
burial ground can take place into that used for human con· 
sumption. It is also a necessary sanitary measure to draw 
off all the water in the vicinity of established cemeteries or 
other places used for the interment of animal bodies, and it 
is matter of hygienic importance to analyze from time to 
time the water used in the neighborhood for drinking, so 
that any substances dissolved therein, which may be delete­
rious to health, may be clearly discovered. This is especially 
necessary in localities with but a limited supply of water. 

FILTERING STRONG ACIDS. 

James St. Clair Gray recommends �he use of a bundle of 
spun glass threads in a funnel, with glass powder spread 
over it. Before use, this filter can be washed with hot wa­
ter, dried, and then washed with pure acid. 

PARCHMENT SOLUTION. 

A Berlin chemist (De Souwageon) has introduced a solution 
of gutta percha in ether for the purpose of giving maps, pic. 
tures, globes, etc., a clear, thin coating for protecting them 
against dust and dirt. Objects so covered can easily be 
cleaned by the application of a moistened rag. DrawiI:gs 
executed with charcoal, pencil, or crayon may be permanent­
ly fixed by the application of the dilute solution to their sur· 
faces. The ether evaporates, leaving the gutta percha in a 
thin but sufficiently protecting covering on the drawings. 

.......... ------
Bornt Boller Plates. 

A correspondent, J. H. T., of Ky., states that, in his opin. 
ion, a frequent cause of burnt boiler plates is the too close 
proximity of flues to the shell of the boiler, owing generally 
to the flues being too large. Thus there is but little waier 
between the flues and the shell, and evaporation cannot take 
place, in so narrow limits, rapidly enough to prt-vent burn­
ing the plates. Owners of boilers thus troubled should reo 
duce the diameters of their flues. 
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THE XING PENGUIN AND THE AUS'l'RALIAN BUSTARD. 

The birds invariably form the most interesting class of 
specimens in any z0610gical collection. As they are, almost 
without exception, perfectly harmless, and possess the friendly 
disposition which generally belongs to the weaker creatures, 
they are universal favorites with the juveniles; and their plu. 
mage is as strangely varied as their voices, ranging from the 
plain russet brown and liquid melody of the nightingale to 
the brilliant colors and shrill scream of the macaw. We give 
herewith representations of two recent adJitions to the col-

lection of the ZoiHogical Society of London, kept in the well 
known gardens at the north end of Regent's Park. 

The King Penguins were brought from the Falkland isl­
ands, and are shown in the engraving in company with two 
penguins from the Cape of Good Hope. The former are 
young birds, only 30 inches in hight, r.nd are as yet covered 
with a downy fur which will, in time, give place to feathers. 
The two species are friendly to each other, the nimble little 
Cape birds, being fond of running about, an exercise in which 
the big infants are not capable of joining to any great extent. 

THE XING PENGUIN 

THE AUSTRALIAN BUSTARD. 

The Australian bustards are of the order graU(1J, or waders, 
of the genus gallinace(1J. They have long necks and legs, but 
their wings are short, and they use them, as ostriches use 
their�, more as assistants in running than for purposes of 
flight. 'I'hey are singularly timid birds; they live on grain, 
herbs, or worms, and never perch. The male bird has, as 
i� the case with most other birds, the more luxuriant l)lu­
mage, and possesses the additional distinction of a pouch in 
the upper part of the neck, which it inflates when it desires 
to attract attention, as the peacock spreads his tail. The 
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neck swells and the feathers droop, the tail is shot upwards 
and bent over the back ; the pouch swings as the bird wad­
dles rather than walks about. The bird has a habit of mak­
ing this display chiefly in the mornings and evenings during 
May and June of each year. 

. �  .... .. -----­
[Engineering.] 

PHOSPHOR-BRONZE TW'EERS. 

Every practical blast furnace engineer knows the incon­
venience, labor, and often seriously disadvantageous conse­
quences which are connected with the removing of a dam­
aged water tweer. For the purpose of obtaining a satisfac­
tory form of tweer, I have, since 1859, carried out at the 
Neusser Iron Works a series of experiments with variously 
constructed water tweers. The tweers mostly used in Eng­
.land, and made of helical iron tubes, either placed simply 
in loam or, as is more usual, surrounded by cast iron, I 
found to give the least satisfactory results. These heavy 
and unmanageable lumps cannot resist the contact with the 
fluid iron and iron-containing slag ; they are soon worn off 
bY:·llny contact with the fluid mass of metal, become leaky, 
�d occasion accumulations which become so intimately 
connected with the mouths of the tweers that often great 
portions of the wall of the hearth have to be broken away in 
order to get them out. 

I next tried wrought iron tweers with welded seams. 
These gave better results, but they also could not withstand 
the contact with the molten metal, and became united to 
the latter, though the tweers were not so easily damaged as 
those of the first mentioned construction. 

When these tweers had to be removed, the same 'difficul­
ties were met with as with those previously described. It is 
also difficult to ascertain beforehand the perfect soundness 
of the weld. Some of these tweers were often not many 
days in the furnace when leaky seams were discovered at 
the mouth, thus necessitating their being taken out, and 
this would happen notwithstanding the perfectly satisfactory 
testing of the tweers with a water pressure of from 10 to 12 
atmospheres. The best mode of testing such tweers con­
sists in filling them with water and, after driving wooden 
plugs into the inlet and exhaust openings, placing the 
tweers perpendicularly with the mouth upon the fire, until 
the wooden plugs are thrown out by the pressure of steam. 
If the tweer withstand this test without leaking, the welded 
seams are then generally trustworthy. 

I obtained better and, in fact, thoroughly good results 
with bronze tweers, and have used them for ten years. The 
bronze tweers form less easily a connection with the fluid 
metal than the iron ones, and withstand the contact with the 
molten iron very well. Of course they sometimes get 
cracked ; but in that case they are easily taken out, because 
the bronze, even if connected with the products of the fur­
nace, may always be removfld from them with a small 
amount of force. We may presume that such a tweers, will 
sustain perhaps ten times the exposure to contact with metal 
and fluid slag that would be endured by an iron tweer. I 
use tweers of the pattern shown in the annexed sketch, and 
have found it the best after many experiments. If made 
too long and the fire is allowed without consideration to ex­
tend, the walls of the hearth suffer ; if kept short, say, 
twenty inches, it becomes necessary, with the increasing 
action of the fire, to renew the ramming in, and the walls of 
the furnace are preserved. These tweers are not easily dam· 
aged if well made, and if the Ill"ecaution is taken to conduct 
the current of water (supplied through a t inch pipe with at 
least a pressure of from 30 feet to 40 feet, and more if pos­
sible). directly to the front of the tweer, in order to prevent 
incrustation, though that end is not entirely obtained by this 
arrangement. Such a tweer has to be removed every six 
months, in order to get the incrustation out either by means 
of hammering. or by drying the tweer and making it slight­
ly red hot at the mouth, in which state cold water is poured 
into it, when the incrustation becomes converted to dust 
and is washed away by the water ; the tweer may also b� 
boiled with half diluted hydrochloric acid. 

The water is introduced through t inch wrought iron 
tubes (gas pipes) screwed into the bottom of the tweer, as 
shown in the annexed sketch, which represents a fastening 
that I consider to be the best. 

Besides the advantages men­
tioned �bove, the bronze tweers 
are more durable, are more 
easily manageable, and are 
more uniformly circular than 
the iron tweers, which latter 
property is always an advan­
tage for the furnace. More­
over, if more expensive in their 
application, they are, neverthe­
less, much cheaper in their use 
than the other tweers, as the 
founder will always a�cept the 
old metal in lieu of part pay­
ment. 

The bronze tweers are there­
fore eertainly the cheapest in 
their application, but it appears 
to be no easy matter to have 
them cast, as it is not every 
brassfounder who can do it 

. satisfactorily, success depend­
mg much upon the selection of the metal and the skill of the 
founder ; in fact the casting of tweers is an art like that of 
casting bells. I have found that intellilrent b�ssfounders 
could not succeed, and even large establishments with all 
their resources, have tried in vain to obtain satisfactory re-

sults. But even the bronze tweers were not perfect ; they often 
became cracked in II. manner quite inexplicable, and, if they 
came into contact with the bed of metal from below, would 
tear or melt. A few years ago my attention was called to 
the so-called phosphor-bronze of Montefiore Levy, and every­
thing said about it in private and public reports, and the re­
sults obtained from the trials with this metal for artillery 
purposes, about which a great deal has also been published 
in England, convinced me that the properties of this metal 
must offer the same advantages for tweers as for guns. It 
appeared, in fact, to offer greatly increased toughness and 
density, and, therefore, great resistance against change of 
temperature and the influence of molten masses. I ordered, 
c:>nsequently, several tweers of this metal, according to ex­
actly the same pattern as that for the ordinary bronze tweers. 
These tweers have given me the fullest satisfaction ; they 
have the advantage of being more tough than the tweers of 
ordinary bronze, and in cases where other tweers would cer­
tainly ' have burst, they sustained the shock without any 
damage being done to them. I ascertained further that thiB 
metal does not take up so readily or so firmly the incrusta­
tions produced by the contact with the water, and, what is of 
great importance, the oxidation of phosphor-bronze is much 
more slow than that of the ordinary bronze. I have found 
after a year's use that a tweer of phosphor-bronze, when 
wiped with a piece of rag, appears quite smooth, and has a 
bright metallic surface, and that it had remained entirely 
without incrustation. The extra preliminary expense for 
phosphor bronze appears almost insignificant in view of the 
advantages mentioned above, and, the expense of re-casting 
this metal being the same as for ordinary bronze, the higher 
value is in the metal itself. 

• ••• • 
ELASTIC WASHER. 

We present herewith perspective and sectional views of a 
new elastic washer in which the packing is so inclosed as to 
be protected from injury by reason of the torsional action of 
the nut. 

A is the flanged disk or socket, B the packing of rubber 
or other suitable material, and C the metallic follower or 
face plate. In each of these is formed a central aperture of 
suitable size to receive the bolt. In one piece with the face 
plate, C, is made a tube, D, so as to form a prolongation of 
the orifice. This tube passes through the packing and the 
base of the flanged disk, A, which is arched to leave suffi­
cient space for the tube to work freely without coming in 
contact with the fish plate of the rail, as shown, or other 
bea,ring surface of the washer. The packing and follower 
move freely within the socket. The latter with the follower 
is made in oval form so as to prevent the -movement of the 
socket upon the packing. 

. 

It is clear from the above that, when the nut is screwed 
home, it will follow the face plate. C, into the socket, and 
thus project a correspondingly less distance beyond the lat­
ter than it otherwise would. It is consequently less exposed 
to injury. The socket has incidentally also a broader bear­
ing surface, and hence will not turn with the nut when made 
smooth or when oil or other lubricant has been accidentally 
applied to it. 

The inventor claims that a shorter screw bolt may be 
used with safety in connection with this washer than with 
others of like thickness. The device appears strongly con­
structed and of simple though efficient form. It is doubtless 
durable, and, we should judge, not costly to manufacture. 

Patented through the Scientific American Patent Agency, 
July 2, 1872. For further particulars address the patentee, 
Mr. Caspar Dittman, Leacock P. 0 . . Lancaster Co. , Pa. 

------------......... .... .. ------------

Hot A.lr F urnaces. 

It has been proved by careful experiments, in this country 
and in England and France, that carbonic oxide and carbonic 
acid gases will freely pass through cast iron when under the 
influence of heat.. This metal should therefore be discarded 
in the construction of hot air furnaces, and wrought iron sub­
stituted. The latter does not permit these deadly gases to 
pass through. 

------......... . ---------

FRICTION IN ROLLING MILLs.-In a large rolling mill, 
calculation shows that about 40 per cent of the power is ab­
sorbed in friction. It is evident that great economies may 
be effected in this direction. 

Xylol. 

We read the following in a contemporary : 
" BALTDlORE, MD. , January 15, 1872. 

" The Superintendent of Police, St. Louis, Mo. :  
" SIR : I would most respectfully call your attention to 

the new medical compound known as ' xylol,' whieh is now 
being used in this city for purposes of robbing and murder. 

" The mode of application is by mixing it with the feathers 
in a pillow ; and when the warmth of the head is applied to 
it, it gives off vapor similar in effect to the fumes of charcoal, 
and the person using it is found dead in the morning, which 
gives the monsters who apply the drug ample opportunity 
to possess themselves of the property of their victims and 
otherwise dispose of their remains. 

" The drug was tried upon myself here some time ago by 
a German Jew, who invited me to stop in his house. I es­
caped his foul designs, and obtained a knowledge of his in" 
tentions and manner of proceeding by trifling circumstance$, 
the details of which I will not weary you with. 

" But as I had lately read accounts of several persons being 
missing in this and other cities, I felt in duty bound to invest­
igate the matter for the benefit of society at large. Conse­
quently I have devoted my leisure hours to it forthe last two 
years, a�d have now acquired a perfect knowledge of the 
drug used ; and I lose no time in communicating its name to 
you, that you may cause the officers under your control to 
put themselves in communication with the druggists, and 
keep a system of surveillance over those who purchase it. 
Hoping that you will also cause a notice of the hidden qual­
ities of the drug to be sent to the police authorities in ali the 
principal cities in the State of Missouri, I remain, Sir, yours 
very respectfully, M. WALSHE, M. D." 

REMARKS BY THE EDITOR. -Xylol, called also xylene and 
di-methyl benzole, is one of the coal tar products, and is 
analogous to benzole and toluol. It was first found in wood 
spirit by Cahours, who gave it its name from the Greek word 
xulon, wood. The series is : Benzole, C6 H6 ; toluol, C7 Hs ; 
xylol, Cs HlO' Xylol can be prepared from coal naphtha by 
fractional distillation. As soon as a product is obtained hav­
ing a specific gravity of 0 '866 and a boiling point of 140°C. , 
it is mixed with sulphuric acid, which dissolves the xylol and 
yields xylol-sulphuric acid. The acid product is decomposed 
by dry distillation and further purified. It is colorless, 
has a faint odor resembling benzole, but differs from the 
latter in boiling point and specific gravity. A good deal was 
said about it at one time as a remedy for small pox. Ten or 
fifteen drops a day were prescribed as a precaution in addi­
tion to vaccination. The theory was that it destroyed the 
poison in the blood. Raspberry sirup was given to mask the 
disagreeable taste, particularly when prescribed for children. 
The dose is three to five drops for children and ten to fifteen 
drops for adults, but it should not be taken without the 
advice of a physician. The paragraph copied above from 
the St. Louis Democrat is decidedly of a sensational character. 
Any one with the smell of benzole, ether or chloroform in 
his pillow would not be likely to lay down to pleasant dreams, 
but would open wide the casement, and if he were staying 
at a hotel would loudly call for another room. A somewhat 
similar story went the rounds of the papers in reference to 
the hydrate of chloral, which it was said was administered 
for the commission of crime. It is not probable that any of 
these re-agents are employed for such purposes, but no harm 
can result from the publication of them in order to put all 
persons on their guard. 

--------......... . ... .. --------

SECTIONAL LIFE BOAT. 

Mr. Christopher Pond, of Philadelphia, Pa. , is the invent­
or of the novel form of life boat represented in our illustra­
tions. The device consists in two metal tubes made in sec­
tions and serewed together to form two continuous floats. 
each section constituting a water-tight compartment. At 
proper distances, at each side of the center of the floats, rise 
standards which are coupled by stretchers or bars. The lat. 
ter are hollow, fit over the standards, as shown in the sec­
tional view, Fig. 2, and serve to retain the floats in position, 
preventing them from rolling independent of each other. To 
the stre'chers are attached straps, to which is secured a seat 
made of netting or other suitable material. When it is de­
sired to remove the boat from the water for storage or trans-

- -- --- -- -- --
- - ---- - --- --- -

portation, it may be readily taken apart and packed in com­
pact form. 

If the occupant of the boat is thrown out by any accident, 
he may grasp the floats and buoy himself thereon, as the 
latter will not sink, even if the boat is on its side or com­
pletely overturned. 
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The Ill:nltlon oC Wood by Snperheated Steam, 

To tIM Editor of the Scientijic American : 

In your issue under date of February 8, I notice an article 
on the ignition of wood by the heat of steam ; and if I under­
stand your remarks correctly, you take the ground that the 
heat from steam at any ordinary pressure will not ignite 
wood. The inference would be that wooden supports for 
steam pipes, used in heating buildings, would be safe. Per­
hapsyou are right ; but if such is your opinion, I must differ 
from you. I formerly held the same opinion, and I will 
state what it was that led me to change it. 

A few years since I worked in a factory which was heated 
by steam pipes, running round the rooms, and passing through 
the partition walls from one room to another. The pipes had 
been laid several years, when a fire occurred near by, which 
brought the insurance officers to the neighborhood and 
caused them to make an examination of the condition of 
other buildings and of the factory in which I worked. The 
result was all the wooden supports were ordered to be re­
moved, and the passages through the partition walls to be 
made l arger, and the pipes kept from contact with wood. 
In making the changes, I found that, in some places where 
the pipes .:ame in contact with wood, especially in positions 
where no air could circulate, the wood was in some instances 
burnt to charcoal, particularly the soft pine, and in one in­
stance a chestnut stick was similarly affected. We removed 
the pipes from contact with wood, in all places as we sup­
posed, but there was one place, through a partition wall, that 
was overlooked. Sometime after, I think it was the next 
winter, we were alarmed at the smell of scorching wood ; 
and, upon making search, we found the place which I have 
said was oyerlooked, and the wood was smoking. Enough 
smoke had been made to give a blue look to the air in the 
passage adjoining. I found the wood next ' the pipe for one 
eighth or one quarter of an inch turned to charcoal ; and it 
was turned brown for a considerably greater depth. The 
charcoal made by such low temperature long continued is 
very loose and becomes dust by slight rubbing with the 
finger. I have no doubt that, if t.he placc had not b"" n at­
tended to, it would at some time, and perhaps that very 
morning, have originated a fire. The place was about thirty 
feet from the boiler, an upright tubular that carried eighty 
pounds of steam at the highest, but not usually over sixty 
pounds. 

III there any thing unreasonab'e in the supposition that 
charcoal, made at a very low temperature and finely divided, 
will ignite by the heat imparted by a steam pipe carrying 
eighty pounds of steam, if in long continued contact ? In 
your issue of January 25, I find a table which shows that 
charcoal made at a low temperature will ignite more easily 
than that made at a high temperature. Observation of the 
facts which I haye stated aboye led me to the conclusion 
that wood may be ignited by the heat of steam pipes carry­
ing a pressure of not more than eighty pounds to the square 
inch. Certain I am that charcoal may be produced by such 
a heat, and by still less, eYen that from sixty pounds of 
steam.; but it takes several years to do it, for wood, in an­
other instance, that had been in contact only one year was 
scarcely brown, while that which had been exposed five or 
six years was in some cases turned to charcoal. I will say 
that, in the cases I have mentioned, I think there could have 
been no oil to play a part. M. M. 

Franklin, Mass. 
----. ---------.�, . �, .. -------------

The Ignition oC Wood by Snperheated Steam. 

To the Editor of the Scientijic American : 

As there appears to exist considerable doubt as to the pos­
sibility of superheat.ed steam igniting wood, I give two facts 
which will speak for themselves : 

During the early part of the spring of 1872, I had occasion 
to bke indicator diagrams from a 20 by 48 Corliss engine, of 
which I have charge. From the ceiling I suspended a lever 
of white pine it inches l.>y 3 inches, and about 8 feet long, 
with an open slot in the lower end to receive a pin screwed 
in the crosshead ; after use, I raised the leyer up over and let 
it rest on the bare steam pipe. Finding from the diagrams 
that the engine was not doing work equivalent to the amount 
()f fuel consumed, and that the boiler (of the Howard section­
al style) was working great quantities of water over, I con­
nected a superheat.er of 3 inch wrought iron pipe therewith, 
having also a 3 inch pipe from top of drum to main steam 
pipe, with valve to regulate any desired amount of saturated 
steam. One day, some two or three months after, I saw sparks 

. and smoke coming from between the pipe and lever ; on lifting 
it, I found a hole burnt in the edge of tI:-.e wood conform­
ing to the shape of the pipe, an inch deep and full of sparks. 
Steam in the boiler was'at 100 pounds pressure. The same 
lever now lays in the same position as when I found it smok­
ing, with the addition of felting underneath, saturated and 
superheated steam being mixed in equal quantities. 

The second instance was brought on by the contact of a lt 
inches live steam pipe (superheated) with small blocks of 
black walnut, mingled with fine dry sawdust. The fire 
brought out the fire engines but did little damage, as the 
watchman 'put it out with a lt inch hose specially laid for 
such accidents, he being within twenty feet and looking to­
ward the fire when it broke out. I would add that the stop 
valve, although closed, leaked badly all night at the time of 
the fire, and now every morning, when it is opened, we get 
a number of electric spa.rks from the neck of the valve. 

I hope you will give this space in your valuable journal, 
that it may be the means of inducing others having charge 

J titutifit �mtri'nu. 
of steam and steam boilers to keep all easily inflammable 
matter from live steam pipes. E. R. DINGLEY. 

New York city. 
------------__ .H'. �' •• ____________ _ 

The Million Dollar Telescope. 

To the Editor of the &ientijic American : 

In regard to the big telescope, you truly say that " some of 
our correspondents are determined to push this matter." Let 
me propose one or two ideas to serve as a basis for a com­
pany. 

Let the company be known as the American Telescope 
Company, the capital stock to consist of 1 00, 000 shares of 
$10 each. A board of 25 directors should be appointed to 
manage the affairs of the company, and should consist of 
five eminent astronomers, five eminent mathematicians, five 
eminen t mechanics, selecting those especially interested in 
this class of work, and five eminent public benefactors, such 
as Messrs. Peter Cooper, CornAll, and others, and five emi­
nent busine.:.s men, a portion being manufacturers who, being 
familiar with the details of great enterpTises shall, with the 
preceding five, constitute a business committee to push the 
thing along. These may elect a President and other officers. 

Immediately establish a bureau of information, and set 
about collecting all that is known of telescopes or similar in­
struments. Let notiee be given that any communications 
relative to the suhject as well as models and specimens will 
be received and placed on file. Also let a suitable compen­
sation be offered for a design for mechanism for mounting 
and operating the instrument. These will naturally call in 
numbers of communications from which, at intervals, a di­
gest may be prepared and published (in the SCIENTIFIC 

AMERICAN, of course, Mr. Editor. ) 
Should any novel pla ns be presented, the directors may 

cause experiments to be instituted to test them ; but no com­
pensation shall be given to the designer unless his plan is 
adopted, and then only his actual expenses ; but he shall, if 
his plan is adopted, have precedence over others in looking 
through the instrument, at times when it is open to the pub­
lic. Upon the organization of the company, let a prospectus 
be prepared and sent to all colleges and libraries throughout 
the land, setting forth the purposes and plans of the compa­
ny and soliciting subscriptions and donations, and also sent 
to the local press of the country with a request that they will 
give extended notice of it. 

And now, that the enterprise may be speedily inaugurated, 
let us, with your permission, nominate you a committee to 
receh-e and place on file the names of all who will send to 
you and agree to attend a meeting, for organization . to be held 
in New York city at some time d uring the present year. 
When a sufficient number have responded, let a call be pub­
lished, time and place being named, and a meeting lleld that 
will do honor to a subject of such great importance. The 
achievement will make America famous aboye all the earth. 

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

The MtlUon Dollar Telescope, 

To the Editor of the &ientijic American: 

F. H. R. 

I am glad to see the subject of the million dollar telescope 
agitated by you and your correspondents ; and whilst I be­
lieve that the government has appropriated many millions for 
far less worthy purposes, I am opposed to its paying for this 
instrument.. I prefer priyate suhscription, and although I am 
hardly able to make a living, I am willing to pay something 
for this purpose. 

Could not the governor of each State call for voluntary 
subscriptions, to be collected through some collecting officer 
already on duty, without commission for collecting ? The 
money should be paid into the State treasury, to await the 
completion of the instrument, or be disbursed to the contract­
ing party upon such terms as all the governors might settle 
during the building of the instrument, or after its comple­
tion. The amount of such subscriptions, or the receipt for 
the same, should stand good for so much State taxes or be 
refunded should the instrument not be completed. 

Should a subscription be started and the public be satisfied 
that it would be honestly appropriated towa.rds the building 
of the telescope, I think the amount would be quickly rai�ed. 
When the instrument should be furnished, Congress would 
cheerfully build a house and have it mounted.. All who sub­
scribe should have the privilege of using it, if indeed it 
should not be open to the public. 

Let this subject be discussed ; I think the " times are ripe" 
for such an undertaking. Let the whole world be called on 
for the larges �  glass that art can make. Dispose of this let-
ter as you like, but agit"J.te the subject. J. A. C. 

Nashville, Tenn . 
-------------.� . . � . •• -------------

An Improvement In Bending Glallll Tnbell. 

To the Editor of tIM Scientific American : 

If the glass tube be filled with sand and each end stopped 
to prevent its escape, on heat-

' I II. ing over a Bunsen burner it jJ,� will be found that the tube 

n.-c=--==<1IIt""' .i;:,,"'"""";-.;"";;:."',"" • •• • """'''''.;:r::::p''''i'l'"'�' £.'I'i /., ..... ��� may be quite doubled if de-
�-�!,�-, :..'t';;�i,���;-ti""�)�': sired, a perfect �urve being �'1.l!1��!';;�:,;��"'!1" .' " produced. In thIS way bends 
1iIdlEia;I,,:" " . ' ''-f '.- , .... "i .. of any desired size may be ac-

curately produced in tubes of 
any bore, without any previous 

skill in working glass. Obviously the principle depends on 
a uniform distribution, by the sand, of the pressure exerted. 
A similar plan is resorted to by metal workers in bending 
tubes of lead, etc. A. H. GALLATIN. 

Betrollrade or Direct Motion of' the Sun, 

To the Editor of the &ientijic American: 

As I have no instruments whereby to test and find out the 
fact, and as I 'have no better way of ascertaining the truth 
than through your scientific journal, will you publish the 
following ? 

In each of the astronomic books I have read, in Rpeaking 
of precession, the author says, substantially, that a " vernal 
equinox day is shorter than a sidereal day by an amount 
equal to one day in about 25,868 years. " If that is true, my 
theory of solar retrograde motion is knocked on the head : 
for if the sun really moves retrogressively, as I believe and 
claim, then a vernal equinox day must be shorter than a 
sidereal day hy an amount equal to one day in 25, 868 days, 
and to one year in 25,868 years. 

This last I believe to be the truth ; for the equinox, and 
of course the whole seasons of the year, fall back on the 
ecliptic 50'25" annually : a space which the earth takes 20 
minutes and about 23 seconds of time to pass by. This 20 
minutes and 23 seconds amounts to a whole year in less time 
than 25, 868 years. So I conclude that a solar day is longer 
than a sidereal day by an amount equal to 20 minutes and 23 
seconds less than one day every year ; and that an eq uinoctial 
day is shorter than a sidereal day by one day in 25,868 days, or 
by one year in the same number of years. If I am correct, 
then the sun moves retrogressively as sure as light flows from 
him. If I am not correct, that is to say, if the time is one 
day instead of one year (as I say), then my theory is at an 
end. If I am correct, as doubtless I am, the sun annually 
carries the earth as it were back in her orbit 50'25" or about 
28,500 miles ; and it requires the earth 20 minutes and about 
23 seconds to pass through that space in her orbit. 

This retrograde motion of the sun does not in the least 
interfere with the so called 18,200,000 years orbit of the sun 
and the 1 17,000,000 of other suns and solar systems, recog­
nized by popular astronomy. To suppose that the movement 
of such a host of celestials represents the orbit of our sun 
is a poor astronomical idea. As well might we suppose the 
Gulf Stream to represent the orbit of all the fishes in it. 
The movement of such a hORt of celestials around AZcyone in 
direct movement towards Hercu!es, may be a " drift motion " 
in celestial space ; and there may be many thousands of other 
suns besides our sun moving retrogressively, while thfl yast 
mult.itude is moving directly. 

Gloucester, N. J. JOHN HEPBURN . 
-------------4.� ••. � ••• -------------

Water Supply Cor Fire Purpollell, 
To the Editor of the &ientijic American : 

New York city seems anxious to obtain a water supply for 
fire purposes that shall be both economical and practical. 
Binghamton was so once, and has been very succp,ssful 
in attaining the end desired. We have a constant supply of 
water for fire and domestic purposes, with a head changeable 
at will from 1 to 120 feet pressure, under the control of an 
automatic governor located at the pump house, regulated by 
the opening and closing of a hydrant ; and all this without 
either a reservoir or Btand pipe, both of which are needless 
as well as expensive, as has been demonstrated over and over 
again in our city. 

Our works have cost us about $150,000 ; we have over 
twenty miles of service pipes, and have nearly done away 
with the old fire department, depending upon the hose com­
panies for the suppression of fires. All that is needed is  to 
attach the hose to a hydrant, turn on the water, and, in three 
minutes time, tIl ere is a full head at every hydrant in the 
city, which, if needed, can be confined to the immedir.te pre­
cincts of the fire. 

The system is scientific and intensely practical. The pow­
er consists of suitable boilers and engines, located near the 
Susquehanna river. The water is forced directly into the 
main pipe, and distributed thence through the service pipes. 

The pumps used are rotary, the inflow being without the 
thud that follows the stroke of a direct acting piston pump, 
thus relieving the pifJes from the intermitting blows so de­
structive to pipes and joints. Our pipes are stovepipes (rolled 
iron with riveted joints) lined with the best water cement, 
and are very durable. The pressure is regulated at will, RS 
stated before, by the demand made for water, and is under 
absolute control from this source. AI,FRED C. POPE. 

Binghamton, N. Y. 
--------�---.� . • � . •• -------------

Why Botlerll Expl ode. 

To the Editor of the &ientijic American : 

From the number of explosions throughout the country 
during the past year, one would suppose the epiz06tic had at­
tacked the boilers. But I think tllat a majority of these explo­
sions have been Cl\used by negligence and incompetency. A 
short time since I stepped into a flouring mill here ; and the 
first thing I heard was the lower gage cock open and no 
water. The proprietor informed me that the water had been 
down below the lower gage cock about one hour and a half. 
They had stopped the supply pump for repairs, and kept the 
mill running. When I went in the engine room, the pres­
sure gage showed eighty pounds and the furnace was full of 
wood and coal. The plates of every ring of the boiler were 
sprung out of shape ; the fire line of this boiler was at the 
second gage cock. I remarked to the proprietor that I would 
not like to have such a hot fire and then to pump cold water 
into the boiler. His answer wo·s : " It doesn't lmrt it. " This 
man has a negro to attend the engine ; and as he can stop 
and start, he is considered entirely competent to take charge. 
Last summer I saw two engines ready to go out on a thresh­
ing tour ; both had their crown sheets badly burnt, and on 
one the crown sheet had gone down six inches : and Bome of 
the stays were broken in both. Yet both were pronounced 
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perfectly safe . And now I contend that these boilers are not 
safe, because they have been so weakened that they are lia­
ble to explode under a moderate h"lad of steam and " plenty 
of water," which latter is generally the verdict in most of 
these accidents. Perhaps it is true at the time, but nothing 
is said about the previous treatment which weakeI18 the 
boiler; and then the maker is blamed. ENGINEER. 

----------................ -----------
Extlngul8hlng Flre8 by Steam. 

To the Editor of the &ientijie American: 

The extinguishing of fires by steam has been mentioned in 
your paper as a new German discovery. I do not believe it 
to be new, as I have before seen propositions to admit steam 
into the rooms of burning buildings to extinguish flame; and 
if ii. could be confined, it would be very effectual. As an 
evidence of its effectiveness under very trying circumstances, 
I will give a caSE' which occurred in my own experience: 

While engaged, d'lring the year 1859, in making oil from 
caDnel coal in the Kanawha Va.lley, at Charleston, W. V. , 
a cast iron still cracked, while nearly filled with oil, and 
a small strelllll of the heated oil fell on the fire below 
it. This was probably caused by the watchman and fireman 
getting asleep, letting the fire go down, and then, on awaking, 
endeavoring to make up the amount of oil that should have 
come over by heavier firing; and as the bottom of the still 
was very thick, it was cracked by the unequal expansion. 
Sleeping in my office, not far distant, I heard the alarm and 
hurried to the factory, accompanied by several of the work­
men. An iron chimney, about 18 inches in diameter, was 
attached to this still, reaching about 12 to 15 feet above the 
roof. This chimney was white hot, and was pouring out an 
apparently solid flame, ten feet high, and large quantities of 
unconsumed soot were falling on the roof. On going in the 
building, I found the men throwing water under the still and 
on the blazing coke under it, but with no effect, as the oil 
kept the fire on the grate up; the burning oil was floating on 
the water which ftlU through. The fire was getting hotter, 
and there was great danger of the crack enlarging. I direct­
ed the men to close the doors of the furnaces as tight as 
possible to exclude the air, and then to attach a steam hose 
to the boiler and to fire it up higher at the same time. Luck· 
ily it was in the winter time, so we had to keep up some 
steam in the boiler to keep the pipes from freezing. We 
soon got up our steam, put the nozzle of the hose under the 
still door, and let on all the steam we could. In less than 
five minutes the fire was out, and the chimney cooled off; 
and, strange to say, the still did not leak any more. The bot­
tom, however, was taken out, as we did not dare to trust it 
any longer over the fire. This was a very narrow escape. 
The fire had got consi(lerable h.ead before the steam was 
applied, and one who has not seen such a fire can hardly 
imagine its fierceness. Afterwards a crack occurred in anoth· 
er still, hut the men, knowing how to manage it, applied 
steam at once and put it out without much trouble. 

We also had a fire occur under a 2,000 gallon boiler-iron 
still, caused by the springing of a rivet. This occurred in 
the day time and was soon extinguished in the same manner. 

Either of these fires would certainly have burnt up the 
factory if it had not been for the steam. So much for what 
I know about steam as a fire extinguisher. Let others give 
their experience under other circumstances and something 
of value may be elicited. C. 

Dayton, O. 
------------•• �.Ci.�.H. __ --------___ 

Bur8tln,,; Straln8 oC Boller". 

To tlte Editor of tlw &ientijie American: 

I would suggest the following plan for ascertaining the 
prtlssure necessary to burst a cylinder; it will put the mat­
ter at rest by a practical test. 

Take a number of cylinders of uniform size, face the ends 
true and grind them to a fit, in the same way as we fit a set 
of rings to a piston. Have the heads separated, so as to ad­
mit water all around, and apply pressure by a force pump 
with a pressure gage attached, and register the result for sev­
eral trials. Then try with a. testing machine the same ma. 
terial, uniform in size with the first, but straight. This 
would give a fair comparative test with cast iron, for instance; 
it could be cheaply done by any one having the machinery, 
and to me would be more satisfactory than the theoretical 
demonstrations that have appeared from time to time. 

I have believed in the ., semi-circumference" theory from 
the first, but there may be some things brought to light which 
would give us a new idea. 

The same result could be obtained with a system of levers 
bearing on each inch of the inner circumference of the ring, 
each lever weighted equally until the breaking strain was 
reached. E. BURROUGHS. 

Auburn, N. Y. 

T. Windle obtained !!o patent fur Il. gias8 monument April 
24., 18GG, and the drawing furnished to the Patent Office with 
the application has the following inscription : 

.. Here lies Windle, 
All Inventor by trade, 

This monument, you see, 
Is an invention he madp- o 

.. A cnrions fact : 
It has sometimes been said 

That he made It while living, 
But enJoys It while dead . "  

------------.. � .. � . .. ------------
THE Mechanics' and Agricultural Association of Louisiana 

announces its seventh Grand State fair, to take place during 
seven days commencing April 23, 1873. Diplomas, medals 
and other prizes are offered for excellence in all branches of  
agriculture and handicrafts, domestic economy, and the fine 
arts. 

ODD MATERIALB FOR PAPER MAXING. 

It is said that far more money and time is annually wasted 
in prosecuting novel investigations, which in the end prove 
fruitless, than is expended in pe!'fecting ideas which event· 
ually become remunerative to the inventor and of benefit to 
the world. Probably, in no case is this assertion. more true 
than in that of paper. Numerous patents have been pro· 
cured for its manufacture from articles which have been 
experimented up()n and thrown aside as useless years and 
sometimes centuries ag() ; and not only this, but expensive 
machinery has been devised and works established to carry 
out plans to which their originators would not have given a 
moment's consideration had they previously acquired a 
knowledge of what had already been done in the same line. 
Of late years, the utilization of waste or hitherto valueless 
products has attracted no small share of public attention, 
and the making of paper from sur.h substances is becoming a 
favorite object for the researches of iI!ventors. The brief 
resume which we give below, of the efforts which have been 
made to put in use new material for paper stock, will there­
fore, we think, prove timely, both as pointing out how fre­
quently the same invention is made by different parties, and 
also as suggesting, to those who may be interested ill the 
subject, an idea of what has been heretofore accomplished. 

The records of the United Statell Patent Office show that 
thirty-four patents have been granted during the present. 
century for the use of special components in the manufacture 
of paper. In making the historical researches requisite to 
obtain the facts below given, we ourselves have found 
records of no less than forty.two different applications of 
wood, twenty-five of straw, and about a dozen each of 
leather and corn stalks, being htroduced in the world since 
the invention of paper, and there is little doubt but that 
more extended investigation would materially increase these 
numbers. 

The first vegetable material used was, probably, in prehis. 
toric ages, the Egyptian papyrus. In the year 95 A. D. , a 
Chinese mandarin is said to have discovered that paper 
could be made from the bark of trees and rags of silk and 
hemp. The first records of cotton paper show that it was 
used, in A .  D. 900, for the papal bulls ; and history tells us 
that, at intervals of a couple of hundred years apart thereaf­
ter, satin and linen papers were invented. In 1 727, one Dr. 
Brueckmann published, ill Germany, a work on stones, four 
copies of which were printed on leaves made from the fibers 
of asbestos. The use of this material has since been discov· 
ered (if we may use the term) twice. E. Maniere obtained, 
in 1 854, a patent in England for asbestos paper, made 
by mixing the finely ground stone with rag pulp ; and in 
1871,  a United States patent was granted clavering the use of 
pulverized and ground asbestos. In 1 765, a book appeared in 
Bavaria interleaved With specimens of paper made from hor­
nets' nests, sawdust, moss, beech. willow, aspen, mulberry, 
clematis and pine, hop vines, peelings of grape vines, hemp, 
leaves of aloes and lilies of the valley, arrorlw, mothwort, 
ma.flse d'ealt, barley" straw, cabbage stumps, thistle stalks, 
burdock, conferva, wheat straw, broom corn and Bavarian 
peat. The volume is entitled Sammtliclte Papie1'ver8Ilclte, and 
a copy, we believe, is to be found in the library of the SmUh· 
sonian Institute at Washington. 

P"per was first made from " maize or 'furkish ' wheat" in 
Italy, in 1 772. Four years later, a book was published in 
France on paper obtained from bass wood, and it contained, 
like the work above mentioned, a large number of specimens. 
S'uch literary ventures must have met with popular favor, 
for, in 1786, still another volume appeared, this time print"ld 
on marshmallow p"per, and containing samples Dade from 
nettles, hops, moss, reeds, 3 species of confervm, couch grass, 
spindle tree, wayfaring tree, elm, lime, yellow willow, sallow 
willow, poplnr, oak, burdocI!;. and coltsfoot. During the suc­
ceeding decade, patents were granted in England for paper 
made from leather cuttings, and also from sawdust, sub­
stances which haye since been applied to the purpose, it 
would seem, ill almost every conceivable manner. About as 
queer a material as could be well devised WR8 that experi. 
mented upon by Labigarre, a Frenchman, during the first 
year of the present century. How he -:lame to pitch upon 
such stuff as frog-spittle, it is difficult to imagine, unless, 
following the proyerbial taste of his nationality, the idea 
flashed across his mind while hunting the batrachian delicacy. 
At all events, an old volume of the Historical MagfWline says 
that he brought a bag of the substance to the paper mill at 
Catskill, N. Y. , and llad it made into a poor kind of paper; 
and that several persons became very much interested in it, 
and thought it a great discovery. Frog-spittle, by the way, 
is not the saliva of the frog, but the larvre of an insect called 
the frog hopper, which are found on leaves encloAed in a 
kind of frothy liquid. 

straw, and blue grass, besides several new methods of use of 
leather cuttings and corn stalks. In 1830, a coarse paper 
was made from the pine tree; and a journal caUed the OrIl.W­

ford Me888enger, In this country, was published on pages 
made of lime tree and aspen wood. Binders' boards were 
obtained from three kinds of salt grass. A French inventor­
we suppose he was a cook-produced paper from asparagus, 
and a Swedish confrere followed his example by publishing 
a hook the leaves of which were of paper obtained from the 
beet root. The latter invention has been )'epeated in this 
country, for we find a patent, dated 1857, in which the claim 
covers the employment of the refuse of all species of the beet 
genus, left after the sugar-making processes. Banana fiber 
was introduced in France first in 1845, and again in 1851, in 
connection with aloe and alfa fiber. In the former year, 
paper made from gutta percha attracted considerable atten­
tion in London. From 1850 to 1860, paper was produced 
from the dwarf pear tree of Algiers, a plant called the water 
broom, white pine shavings, southern cane, tow, horseradish 
leaves and fiber, veg:Ju.ole remains of manure, the common 
hollyhock, undressed flax, wood shavings with bran, the 
" everillsting " plant or gnaphale, and plants of the sparga­
nium family, marble dust ( invented by a Glasgow stonecut. 
ter), Scotch ferns, bark of cotton stalks boiled with coal tar 
(an odd mixture), moss from the Lake Superior region (said 
to make excellent paper), and ivory, mixed with pulp. 

Among the new materials introduced and in use during 
the next decade, we find " trash " or refuse of the sugar 
cane, swamp flag or cat tails, and sedge. Munsell's work on 
paper making says that, in 1867, the following substances 
were in actual employment : Manilla hemp, agave of Cuba, 
cnltivated hemp, white hemp of Hayti, India hemp, acacia, 
cotton, fibers of aloes, jute, Spanish broom, hops .. silk weed, 
down of date tree, flax, Chinese hemp, mallows, mulberry, 
Chinese nettle, New Zealand flax, esparto grass, linden, 
yucca, bamboo and cane. 

It is related that, during the war, a New York merchant 
loaded a ship at. Alexandria, Egypt, with mummies from the 
catacombs. On the arrival of the vessel in this country, the 
cargo was sold to a New England paper manufacturer, who 
reduced it to pulp, bones, bitumen and all. The fact was 
well announced by a clergyman in Boston, who, during the 
course of a �ermon, astonished his congregation by remarking 
that the paper on which his discourse was written might 
once have been a portion of the Egyptian masters of the 
Israelites whose sojourn in that land he had just described. 
Unfortunately for the freshness of our story, this case is also 
a repetition. At the time, 1866, mummy pap",r was not new; 
for, ten years previously, a jou "nal published in Syracuse, 
N. Y., greatly plumed itself on the c.ircumstanc<> that its 
issue of a certain date was made from the " "ncient habi­
tants of the land of the Pharaohs. " 

In 1869, tme, a product of the swamp lands of California, 
was tested and found to make a fair quality of paper. The 
Annal8 of &ientijie Di8covery for 1870 state that, during the 
preceding year, the following Asiatic plants were used for 
paper manufacture: the tdw.1nfl, of ASHam ; the 1'amee of 
Malay-identical with the ramie plant now largely cultivated 
in the South-and the jeetee, moorva and pineapple of India. 

During 1870-1871 , patents were granted in this country for 
the use of wild and cultivated rice, potato pomace mixed 
with pulp, the vine and tuber of the potato, the bark of 
coniferous trees fro1'.1 which the resin has been extracted . ' 
stalks and fibers of cord grass, the plant ahutilon AvieennR!, 
Indian rice or water oats and agroRtiB litorali8. In 1871 , tile 
Mobile Regi8ter was printed on paper made from okra. 
During the year lately closed, but two patents were ob. 
tained, one for the use of tnlf., and the other for that of 
plants of the typlla family. 

----------•• -4 ... .  � 
India Rubber Varnl8h . 

There are many substances, among them nitrate of silYer, 
upon which pure india rubber has no deleterious effect. 
Now, as india rubber dissoh'es with rpadiness in chloroform 
sulphuric ether, bisulphide of carbon, and caoutchoucine, and 
as these solvents, when evaporated . leaye the rubber firm 
and unaltered, !t is evident thftt we have in a varnish so 
composed a means of applying' a coating of pure rubber of 
any degree of thickness to the inside of any Yessel, such as 
a photo bath composed of either ebonite, gutta percha, wood, 
or any other material of a similar description. From exper­
iments made in this direction, using bisulphide of carbon as 
the solvent, a coating of rubber of a good qnality has been 
obtained, which will answer most effectively for preventing 
all contact between the silver solution and the material of  
which the baih itself i s  formed. 

------------4 ...... .  �. __________ . 

During the year 1800, paper was first. successfully made 
from straw by Burton of London ; in 1802, corn husks were 
again experimented upon, and a patent was granted in this 
country for their use. In Italy, paper was exhibited made 
of the papUll of seratma ervenlliB, the carduUll nutan8, and the 
bark of the eriger01w of Canada. In 1809, S. Green, of New 
London, Conn, obtained a patent for paper from sea weed. 
Eleven years after, the Danish government granted similar 
protection, for a term of five years, for a re-discovery of the 
same idea; and in 1828, another United States patent was 
taken out for the use of 1tlva marina, also a sea weed. In 
1821 , Janbeaurt of Marseilles devised a process of paper 
manufacture from licorice wood and hemp. In 1827, a 
Parisian inventor employed the same wood, mixed with 
pasteboard scrp,ps. Within this decade, 1820-1830, we find 
processes for the employment of hop vines, moss, Mexican 
maguey, pine shavings, and the bullen of certain plants, de­
cayed wood, an animal substance called " aporentype, "  hay, 

THE DETROIT RIVER TUNNEL.-The small test or drainage 
tunnel, preliminary to the conetruction of the large railway 
tunnel between Canada and the United States, under the 
Detroit river at Detroit, Mich. ,  is progressing. The drift has 
been carried out 1,200 feet from the American shore; the re­
maining portion from Canada has been carried only 400. It 
will, however, be completed and the junction made during 
the present year. 

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

LENS ',l'ROUBLES. -1f any photo reader be in trouble 
with II lens-whether a single one or a combination-that 
gives concentrated flare, let him extemporize a stop of black. 
ened cardboard and try the effect of changing its position 
with respect to the back lens; for a position will probably be 
found at last in which the evil will be greatly diminished. 
As regards diffused flare, due precaution must be taken to 
have both the edges of the lenses, 8S well as every internal 
portion, properly coated with dead black varnish, black vel­
vet being a most excellent material with which to line the 
inside of t.he tube. 
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IJIIPROVED GRAnr CLEAIfER. 

The invention herewith illustrated is known as the Cali­
fornia Smutter and fieparator, and serves to thoroughly 
cleanse grain, delivering it in proper condition to feed or 
grind. 

A riddle made of perforated zinc, of dimensions propor­
tioll.ate to the size of the machine, is vibrated by a belt con­
nected with the fan shaft, and serves to remove sticks, 
stones, long straws, etc. , causing them to pailS off at the end 
of the apparatus. The grain, after leaving this appliance, is 
conducted into an air chamber up which a current of air is 
drawn by the fan, blowing away smut balls, 
loose dirt, and similar refuse. The scouring 
cylinder into which the grain next passes is 
open at one end, and has a perforated case 
along the whole length of its under side. The 
fan draws in a current at the end of this reo 
ceptacle and through the slots in the case, 
which carries off all adhesive dirt or smut as 
soon as loosened from the kernel, besides pre· 
venting any further contact of the wheat with 
the offal. After passing to the other extrem· 
ity of the scouring cylinder the grain is thrown 
out of the top side into another air chamber, 
and again blown, this process completing the 
operation. The balance of the refuse passes 
down a lattice work in the receptacle, and es­
capes clean and free from dust from the hop. 
per under the scourer, the dust being drawn 
through the lattice into the fan and paSlled 
out of the mill. 

The machine has a valve in its rear side to 
graduate the current in the air chambers for 
heavy or light grain. Opening the valve les· 
sens' the suction, and closing it increases the 
sam�, thus taking out more cheat and small 
wheat. The fan case, wings, shafts, and pul­
leys are made of iron and can be removed and 
replaced without marring the machine. '1'he 
scouring cylinder and its surrounding cases 
are made of heavy iron. The bearings to 
shafts are supplied with composition boxes 
and will, it is claimed, run constantly with. 
out heating. To afford further security against 
fire, the combustible material produced by 
the smut machine is entirely removed, so that 
th('\ latter can be placed in an open room. By 
attaching a spout to the mouth of the fan 
case, the dirt can be conveyefl to any conve· 
nient place of deposit. 

It is claimed that this apparatus is much 
wider than others, and that the riddles or 
shoes are larger than usual, covering the en· 
tire top. The latter being constructed of per. 
forated zinc instead of wire cloth are said to 
be much more durable and effective. The grain is conducted 
on a smooth surface, and evenly distributed in a thin sheet 
on the perforated part of the riddle by means of a feeder. 
From the time of its entering the machine the grain ia spread 
over a Wide surface, so that it is prevented from bunching, 
and better separation is insured. It varies in capacity ac. 
cording to size, from 15 to 100 bushels per hour, and reo 
quires but little attention when in operation. 

For further infonnation address the manufacturers, Messrs. 
M. Deal & Co. , Bucyrus, Ohio. 

. .• � .... --------
STEAJII REAPER AND .OWER. 

We are indebted to Iron for details relative to the new 
steam reaper and mower, recently patented by Mr. Edward 
Hayes, of London, England, which we 
illustrate herewith. 

The implement consists of a boiler 
and steam engine, erected on a light 
wrought iron girder frame, the whole 
being carried on four wheels, of which 
the two hind wheels are utilized for 
propulsion and the two fore wheels for 
steerage and for carrying the cutting 
apparatus from off the ground. The 
boiler and engine are specially designed 
to develope a maximum of power with 
a minimum of weight ; and the steam 
is used at a pressure of 120 lbs. to the 
square inch in the boiler. The pis· 
ton speed is high, and is applied by 
suitable intervening mechanism to the 
double motions of actuating the cutter 
bar and propelling the im plements by 
means of the driving wheels. With 
the object of not overloading the frame 
and machine, the storage room for fuel 
and water is very limited, and arrange· 
ments must be made for supplying the 
tender with these requisites at suitable 
localities. The machine ts worked by 
two hands, a man to steer and a boy to 
attend the fire. 

This entirely novel invention is self· 
propelling, and altogether its weight 
does not exceed that of the combined reaper and mower in 

every day use. It will be recognized by practical men as Ii. 
great gain, inasmuch as the horses are exposed to injury and 

laming in drawing ordinary machines, and this class of work 

is undoubtedly the most trying to them in the hot weather 
of harvest time. The fanner will, by the use of this appara­
tus, not only be enabled to reserve his horses for more ad· 

vantageous labor, but he will have the means of acting 
promptly and expeditiously when occasion serves and re­
quires, without reference to the antagonistic influences of 
weather or man, so far as it is humanly possible. 

• • • • • 
Remarkable Photographs Crom India. 

At a recent meeting of the SOCiety of Arts in London, a 
magic lantern display of transparencies from Captain 
Lyon's Indian negatives was made The photographic views 
include every temple of note in the great empire, and may 
be considered veritable works of art, upon the production of 

GRAIN CLEANER. 

which much scientific labor and patience must have been be· 
stowed. With the intense heat and glaring light, it is not 
always easy to obtain a satisfactory outdoor photograph in 
India ; and the difll.culty of procuring a good perspective in 
the long corridors of the temples-one of which exceeds seven 
hundred feet in length-is even greater. One of these tem­
ples, near Trichinopoly, is inhabited with 8,000 Brahmins, 
and is embellished with some of the most wonderful carv­
ing in granite that is to be seen. The Mundapum at Madura, 
which cost five million dollars to build, and of which the 
galleries are fonned of carved pillars, each being solid rock 
of granite fifteen feet high and of the most exquisite work. 
manship, is represented with marvelous delicacy of outline, 
which conveys a very clear idea of the immense time, 

STEAM REAPER AND MOWER. 

patience and skilled labor that must have been bestowed 
upon its erection. The great Juggernaut car, too, con­
strncted out of several smaller ones and carved out of the 
finest ebony, was presented in several aspects. The Adavea 
Covill, a temple, the stone of which cannot be chiseled with 
our present tools : the Tanjore, with its magnificent tower, 
and the Bull of Shiva, weighing eighty tuns, and brought 

from a distance of 500 miles, no one knows by what means : 
tho seven pagodas, with their numerous, unintelligible, and 
unfinished carvings : and the fakirs, in all their strange and 
revolting habits : are represented with the clearness of reality 
and speak of a religious life so intense and universal, with 
such a wealth of idealism and apparently so little of the 
sublime, that the mind i� lost in wonder. Although India is 
the most magnificent portion of the British Imperial posses­
sions, comparatively little is known of it. 

------------4.H • •  � • •• __________ __ 

Dyeing Kid Gloves. 

The dye solutions are brushed over a glove 
drawn smoothly over a wooden hand. In 
order to dye black, the glove is brushed after 
washing it with alcohol, dried and brushed 
with a decoction of logwood, left for ten min­
utes, and brushed over one€' more with log­
wood. After ten minutes the glove is dipped 
into a solution of sulphate of iron, and brushed 
afterwards with warm water. If the color is 
not dark enough, add a little fustic ' or de· 
coction of quercitron in the logwood bath. In 
place of the sulphate of iron, the nitrate may 
be better employed. When the glove begins 
to dry, it is rubbed with a little Provence oil 

�nd talcum, laid between flannel and pressed. 
It is then rubbed again with oil and talcum, 
and drawn on a wooden hand. The glove 
must not get black on the inside, consequent­
ly none of the dye fluid should reach the in­
side of the glove. Brown is dyed by brushing 
on a decoction of fustic, red, and logwood. 
with a little alum. The quantities of dye stuff 
to be used are regulated according to the tints. 
For darkening t1:le color a small quantity of 
solution of sulphate of iron is used. M�rocco 
red is produced by brushing on a decoction of 
cochineal, to which a little salt of tin and ox­
alic acid is added. The tint is easily made 
darker by adding a little logwood. Gray is 
produced by brushing on a decoction of su­
mach, and subsequent treatment with a weak 
solution of sulphate cf iron; greenish gray by 
the addition of fustic al!d logwood, also fustic 
and indigo cannine, to the decoction of sumach. 
The aniline colors all fix themselves without 
any further addition by brushing their solu· 
tions on the glove. In place of the brush a 
sponge may be used where it seems suitable 
In order to give black a pleasing bluish ap­
pearance, after the dyeing it may be washed 
with a little sal ammoniac. Should the seam s 
in the gloves remain white after dyeing, they 

are coated with a paste in whkh a little fat is 
put. 

___________ 4.� •• � • •• --�------__ 

The Spectrnm .c the A urora and oC th·e Zodiacal 
Lig-lat. 

J_ R. Capron has collected and compared the spectral reo 

sultS. given by many of the principal observers, among whom 

are Schmidt, Barker, Proctor, Smyth, Zollner, Clark, Lind. 

say, Herschel and Backhouse, and from these observations he 

deduces the following remarks, given in Nature : 
1 .  That the full spectrum of the aurora consists of seven 

bright lines or bands and a faint diffused spectrum. 

2. That two (perhaps three) of these lines are sharp and 

well defined, while the others are more or less nebulous. 

3. That the red line (which seems to have been actually 

positioned by two observers only) is not found to coincide 
with the spectrum of any known sub­

.... 1 /1:1.'./ ...... 

stance or gas. 
4. That the yellow green aurora line, 

and perhaps two other lines, according 
to one observer, coincide with lines of 
oxygen ; while two lines, according t() 
other observers, either fall very near 
to, or actually coincide with, F and G 
hydrogen, and that to this extent the 
axiom of Zollner, that the spectrum of 
the aurora does not agree with any of 
the known spectra of the gases of our 
atmosphere, is challenged. 

5. That Z611ner's theory, of the lines 
or bands in the blue being remains of a 
continuous spectrum broken up by dark 
absorption bands, ill hardly supported 
by the other observers. 

6. That the aurora spectrum is prob­
ably a mixed one, and that the red and 
yellow green lines are independent spec 
tra ; as also may possibly be the coro­
na line and the continuous spectrum 
crossed with the fainter lines. 

7. That the discrepancies in the ob­
servations recorded are considerable, and 
that all the lines (except, perhaps, Ang­
strom's), and specially the red one, re­
quire further examination to confinn 
their positions. 

------------�.� .• � . .. ------------
THE Westinghouse Pneumatic Car Brake has just becn 

fitted upon a complete train of the London Underground 
Railway (Metropolitan District Railway) and operates with 
admirable efficiency. The locomotive superintendent, Mr. 
Speck, states that it is the best brake ever used on that lille 
and will pay its first cost within a year. 
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T h e  St. Gothard Tunnel. 

The machine piercing of the Swiss tunnel through the 
Alps commenced las t month. The co st of the preliminary 
arrangements, plant, etc. , is estimated at about $400 , 000 . 
The compression of the air for the rock-boring machines 
and the machine work of the shops will be effecte d by hy­
draulic motors of a combined power of 500 horses. At the 
northern extremity of the tunnel, there is an available fall 
of water of about 95 feet, close to the entrance, which will 
be utilized for t urbines.  At the southern end the waters of 
the Tremola, with an available fall of 984 feet, will be turned 
to account with t urbiIH's or by a hydraulic machine with ver­
tical column of water. It is expected that upwards of 100 
yards at each end of the tunnel will be driven each month, 
o!" considerably over a mile by the end of the year. 

The Swiss Times says : The first monthly report with ref­
erence to the state of the works of the St. Gothard line has 
just been published. This report, wh ich has already been 
communicated to the governments interested, shows tllat on 
the 31st of December the tunnel at the Goschenen end has 
been pierced 60 feet, at the Airolo end 336 feet, or nearly 400 
feet altogether. At Airolo 43 feet of the masonry of the 
arch has been completed. The average number of workmen 
employed during the month of Decem1Jer was 272--1 71 at 
Airolo, and 101 at Goschenen. In addition to the work al­
ready executed on the tunnel proper, about 60 feet of the 
cutting at the opening of the tunnel have been completed. 
At this side the boring haR hitherto been entirely through 
hard granite .  At Air,)lo, although softer deseriptions of 
stone have been met with, operations have been carried on 
with extreme difficulty, on account of the water filtering 
very abundantly through the rOCk H. Strata of dolomite and 
mica-schist, with veins of quartz, have been met with. 

-------------... . .  � . •• -------------
BRIDGE OVER THE MISSOURI RIVER, NEAR 

LEAVENWORTH,� KANSAS. 
'1'here is no branch of engineering in which the native ge­

nius of America is more effectively displayed than the con­
struction of bridges. The almost illimitable West presents, 
in its rivers, gorges, and mountain sides, localities difficult 
enough to trouble the ingenuity and numerous enough to 
weary the patience of any ordinary mortal. But these things 
al'e to our engineers m erely opportunities to display their skill 
and perseverance, and the clever devices and fertile i nyen­
tion of our railroad constructors have always been equal to 
the occasion, and have elicited the admiration of the ciyil 
engineers of the old world. Our present instance is a bridge 
for both railroad and highway traffic ,  erected oyer the river 
Missouri at a distance of 1t miles north of Leavenworth, 
Kansas. It is elltirely of i ron, and very substantial ; and it 
presents a fine appearance. The funds required to construct 
it were principally raised by bonds, which nearly all the pro­
minent citizens personally pledged themselves to redeem, 
and which were thus negotiated in New York. 

'Vork on the approach was commenced on July 20, 1869, 
but the piers were not started until October following. On 
October 20 the first column was placed in position, and on 
July 1, 1871, the whole substructure was completed. The 
bridge would have been completed fully twelve months 

earlier, had not many vexatious delays occurred. The total 
weight of wrought iron in the bridge is 2,093.300 lbs. , and 
of cast iron 700,417 lbs. , making a weight of iron per linelll 
foot of 2,812 Ibs. :exclusive of the floor. The bridge consists 
of three spans, th� western and middle being each 340 feet, 
and the eastern, 314. Being intended for both railway a'C d 
highway traffic, a single railway track is laid in the middle 
of the roadway, and the top course of floor planks is laid even 
with the top of the iron rails, so that wagons can pass freely 
from one side to the other. The western railroad approach 
may be consiiered as extending from the end of the bridge 
to a point where any railroad desiring can connect with it. 
This point is about 1 ,500 feet from the bridge, and is reached 
by a cutting through a hill, with a maximum depth of 50 feet. 
The eastern railroad approach commences a t the bridge, with 
a substantial wooden trestle 50 feet high, decreasing in hight 
to 35 feet in a distance of 1,600 feet ; it is then continued by 
an earth embankment 2, 400 feet further, to a point where 
the grade is but 10 feet above the natural surface, and where 
all desired railroad connections can be easily made. 

The most remnrkable feature about the bridge, and the one 
which, by its comparative cheapness and peculiar adapta­
tion to the conditions of the Missouri river, enabled the work 
to be undertaken and completed, is the use of pneumatic 
iron columns for piers. In no ca se had this principle been 
carried to such a depth or to so great a hight. How success­
ful the experiment has proved is best seen and appreci ated 
by an inspection of these graceful and substantial piers. 

The total cost r:>f the bridge was $800,000. The whole 
work was planned by the engineer in chief, General W. "V. 
Wright, under whose personal supervision it has been exe­
cuted. 

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

Ratller Foggy. 

There often appears in  Europe and in some parts of 
America, a peculiar kind of dry fog which is visible during 
the early morning of summer days, and is regarded as a 
presage of fine and warm weather. It is of a reddish tinge 
and is hardly yisible except through distances of several 
miles, when it appears near or abo\'e the horizon in propor­
tion as the dryness and heat of the atmosphere are less or 
more augmented. 

In explanation of this phenomenon, M.  Collas, in Les 
Hondcs, advances the theory that it is due to the combustion 
of aerolites or shooting stars. These bodies, coming within 
the sphere of attraction of the earth, are precipitated to its 
surface at a speed which is considered to exceed twelve 
miles per second. By this great rapidity, they arc heat ed, 
inflamed, and finally volatilized. The vapor thus produced 
is rapidly condensed into particles so extremely small that 
they may be regarded as the last limit of the divisibility of 
solid matter. These descend to the earth with great slow­
ness on account of their tenuity, and are scattered, by the 
winds,  to various q uarters where they appear as the o ry 
fogs. 

-------------.�, . � . •• -------------
Ruills oC the Bostoll Fire. 

Although it is some months since the great firt', the rains 
and snows of winter have not succeeded in- entirely quench-
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ing it. In many parts of the burnt district, dense columns of 
Rmoke are still ascending, and bright flames dart out from 
beneath piles of brick and granite. The influence of heat 
upon various kinds of merchandise found among the ruins 
has afforded, says the Boston Journal of Ohemistry, examples 
of metamorphosis interesting and curious in a high degree. 
Huge piles of leather in some cases were precipitated into 
cellars, and so covered with debris as to undergo a kind of 
dry distillation or fusing, out of contact with air. The re­
sultant mass resembles a dry gum, with a clean vitreous 
fracture, upon the surfaces of which are seen the lines be­
tween the hides, like thin strata in a mass of silt. We have 
a lump of coke, produced from clover seed, which closely re­
sembles cannel coal. It came from a mass of two thousand 
bushels which tumbled into a cellar, and was subjected to 
dry distillation under the bricks and mortar. Many other 
substances have undergone curious changes, and we may 
allude to some of them at a future time. 

--------- ----., -4 •• - � -----__ _ 

The Bar at the Mouth oC tile Mississippi. 

A correspondent, E.  R R, of Cal. , refers to the report of 
Mr. C. W. Howel l, U. S. engineer, on the value of the screw 
dredging machines employed . He states that between 
December, 1 868 and May, 1869, a chann!:! originally 12 feet 
in depth was dug down to 17 feet at mean low tide, and 
nearly to 18 feet at high tide ; and to show the efficiE"ncy of 
this apparatus, he mentions that the channel began to fill 
up when the screw ceased working. In another instance, 
22,400 cubic y ards of earth was dug o ut in 28} hours ; 1\ 
channel was cut to a depth of 19 feet and another to 18 feet 
10 inches. The w(;]rk was done so thoroughly that, during 
one year, all vessels drawing not more than 19 feet water 
went oyer the bar, and one ship of 20 feet draft passed over ; 
and he aver s that there has been a depth of from 1 7  to 19 
feet on the bar for three years and more, for proof of which 
he refers to the official reports of the government engineers. 

He quotes these facts to show that Mr. Stewart's  stat('­
ment that costly dredge boats can hardly keep a cllannel 
opeu to a depth of 14 feet is erroneous. Thl' work which 
he describes was done with Bishop's submarine screw, with 
spiral boiler-iron scrapers. 

_ .. ' .  
Novel LiCe Preserving Apparatus. 

M. Tellier, in Le8 Hondes, proposes a new method for 
saying shipwrecked persons. His apparatus consists in a 
life preserving vest, a balloon of a few cubic yards capacity 
attached to the belt of the swimmer, and a receptacle for 
holding liquefied ammoniacal gas which is fastened to the 
life preseryer. When the vessel strands, the person to be 
saved turns a cock which allows the gas to flow through a 
long rubber tube and distend the balloon. As the latter 
rises, he jumps overboard. He is then buoyed up by his 
life-preserving waistcoat and also by the balloon which, being 
acted upon by the wind, tows him to the shore. By this 
means, it is suggested that a person might carry a line from 
the wrecked vessel to the beach, or an apparatus might be 
devised to contain several individuals who could thus be 
drawn ashore in safety. 
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Glycerin In Boller •• 

At the last 8eance of the Society of Civil Engineers, Paris, 
M. E. Asselin rf;lcommended the use of glycerin to prevent 
ncrustation in steam boilers. 

G'ycerin, soluble in water in every proportion, increases the 
solubility of combinations of lime, and especially of the sul­
phate ; it appears, besides, to form with these combinations 
soluble compounds. When the quantity of lime becomes so 

Irreat that it can no longer be dissolved, nor form with the 
glycerin soluble combinations, it is deposited in a gelatinous 
substance, which never adheres to the surface of the hon 
plates. Moreover, the gelatinous substances thus fnrmed are 
not carried with the steam into the cylinder of the engine. 

M. Asselin advises the employment of one pound of gly­
cerin for every 300 or 400 pounds of coal burnt, fifteen days 
supply being introduced at once. From trials made with 
boilers fed with bad water, it was proved that the glycerin 
combined with all the salts, and left the plates perfectly 
clean. 

------�.� . . ... ... --------
Se_lng lU.achlne Sale •• 

The sales of sewing machines in 1872, just reported, show, 
says the N ew York Sun, the following remarkable results : 

Machines 
Singer Manufacturing Company sold . . . . . . • • • • . • . .  219,758 
Wheeler & Wilson Manufacturmg Company sold . . .  174,0811 
Howe Machine Company (estimated) sold . • • • . . • • • . .  145,000 
Grover & Baker Sewing Machine Company sold . . . • • 52,010 
Domestic Sewing Machine Company sold. • • • •  • • • . .  49,554 
Weed Sewing Machine Company sold . • . • . • • • . . . • . . 42,444 
Willcox & Gibbs Sewing Machine Company sold . . . • 33,639 
Wilson Sewing Machine Company sold . . . . . . • • .  . • . • 22,666 
Amer. B. H. O. & Sewing Machine sold . . • • . • . • .  • • • • • 18,930 
Golo. Medal Sewing Machine Company sold . . . . . . . . . 18,897 
Florence Sewing Machine Company sold . . . . . . . . . . .  15,793 
B. P. Howe Sewing Machine Company sold . . . . . . . . . 14,907 
Victor Sewing Machine Company sold . • . • .  . • • •  • • • • • 11,901 
Davis Sewing Machine Company BGld . . . . . . . . . . . . . .  11,376 
Blees Sewing Machine Company sold . . • . .  . . • •  . . • . . . 6,053 
Remington Empire Sewing Machine Company sold . . 4,982 
J. E. Braunsdorff & Co. sold. . . • .  . • • . • . • .  • . • .  • • • • .  • 4,262 
Keystone Sewing Machine Company sold . • • . . . • • • • • 2,665 
Bartlett Reversible Sewing Machine Company sold . . 1 ,000 
Bartram & Fanton Manufacturing Company sold . . • •  1,000 
E'ecor Sewing Machine Company sold . • • • •  • • • .  . • . . • • 811 

------�.�. ,  • . �---------
DURING the recent session of the National Academy of 

Science, at Cambridge, Mass. , Professor Mayer gave some in­
teresting information regarding the effect of magnetism on 
iron : He �tates that he bas discovered, by means of the 
Saxton comparator, that rods of iron suffered a permanent 
elon!,l'lLtion by magnetization of one hundred and fifty mil­
lionths of an inch. English refined iron gave the maximum 
of elongation, scrap iron, the minimum. Wbether the cur­
rent was gradually increased in intensity, or whether it was 
sent full charge at once, it produced the same degree of 
elongation. With one cell the elongation took place in six 
tenths of a second ; with 25 cells it took place in two tenths 
of a second. Professor Pierce thought if the elongation of 
iron under magnetization were true, it might make its effect 
on the earth in an appreciable difference in the length of the 
day. This could be detected by astronomy. A change in 
the day of seven hundredths of a second would be perfectly 
easy to discover now. 

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

A CORRESPONDENT, C. B. of Newark, N. J. ,  thinks, when 
he pays a few cents for a copy of our journal (which, he 
says, is worth ten times its price), that he can lighten our 
labors by sending us information occasionally. He states 

tbat our l'E'.cent article on the experimental canal boats has 
caused an excitement in Newark, where it is stated that the 
Baxter is the only boat that has fulfilled the legal require. 
ment, having made three full trips each way, with a cargo in 
excess of the stipulated tunnage, at a rate of over three miles 
an hour through the canal. The Newarkers claim the prize 
for her. He also states that Mr. H. M. Paine has returned 
to Newark, and is engaged on an electro-motor for sewing 
machines. Another item of interest is an account of the re­
invention of the engine with its cylinders curved longitudi­
nally, a form applied on the U. S. frigate Princeton, thirty 
years ago. A Newark firm has constructed such an engine 
to order, and is patiently waiting for the " inventor " to fetch 
it away. 

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

ROSE CUTTINGs.-The most certain way of rooting rose 
cuttings is by bending the shoots and inserting both ends 
into the ground, leaving a single bud uncovered at the mid­
dle and on the surface of the ground. The cuttings are 
about ten inches long, and are bent over a stick laid fiat on 
the ground, holes being dug on each side of the stick for the 
reception of the ends of the shoot. The roots form only at 
the lower end of the shoot, but the other end, being buried, 
prevents fl ,"aporation and drying up. 

_ .•. -

THE London Times says that the recent transmission of 
the Queen's speech throughout England evidenced some 
very rapid telegraphing. The document contained 858 words, 
and reached York, a distance of a.bout 200 miles, in six 
minutes and a half. Wheatstone's automatic instruments 
were used. The above is at the speed of 182 words per 
minute. 

-------�.�, . . �.--------

A number of very severe tests were recently applied in Eng­
land, to dynamite with a view of showing tbat it could be 
safely transported on one of the principal railroad lines. It 
is stated that no explosion occurred when a box containing 
five hundred weight of sand was dl"Opped from a hight 01 
forty feet upon a mass of cartridges, altholl goh the latter were 
badly crushed and broken. It was also proved that a fire in 
a railway train containing dynamite need not cause any more 
anxiety than would be experiencE':l from a conflagration of 
Qrdinary timber or similar material. A fifty pound box of 
the substance thrown into a bonfire burned with a powerful 
flame for two or three minutes, but no explosion took place. 
Loose cartridges laid upon rails exploded when run over by 
cars, but loose dynamite sprinkled near them was unaffected. 

. . . ... ... --------

The John Leland cheese factory, at Cheshire, used up 
1,046, 210 pounds of milk, last year, producing 104,976 
pounds of cheese, or a pound of cheese for each 9/0 pounds 
of milk. The receipts were t12,786, and the stock pa.ys 9 
per cent in dividends. 

Invention. Patented In Engl and by ADl.erl"llnll. 
[Compiled from the Commissioners of Patents' Journal.] 

Froo:. February 4 to February 10, 1873, Inclusive. 
ENGINB V ALVBS, BTO.-G. F. Blake, Boston, Mass. (TwO patents . )  
FIBB ABll.-H. Berdan, New York city. 
HAT.-R. Elckemeyer, Yonkers, N. Y. 
HBAT DISTBIBUTOB.-D. Shedd, New York city . 
HOB.-M. Ceokerly, Baxter Springs, Kan . 
KILN.-A. Morand, Brooklyn, N. Y. 
LUfING BOARD, ETC.-G. S. Levy, New York city. 
MAKING SOBEws.-J. A. Ayrel, Hartford, Conn. 
PBNOIL Al!fD EBAsEB .-J. Reckendorfer , New York city. 
l'BBsS, BTO.-B. G .  Martin, New York city. 
SUDING RAISINS.-C. DIxon, New York city. 
SCBJI:W PBOPELLEE.-J. L. Cathcart, Washington, D. C., J. S. Negley, Pltts­

burgh, Pa. 
TBEA-DLB MOTION.-G. B. Kirkham, New York city. 
UNIVEBSAL TOOL.-W. L. Gront, BOltOn, Mass. 

NEW BOOKS AND PUBLICATIONS. 

THE ILLUSTRATED ANNUAL OF PHRENOLOGY AND PHYSI­
OLOGY FOR 1873. By S. R. Wells, Publisher of the 
" Phrenological Journal" and the " Science of Health." 
25 cents. New York : Samuel R. Wells, 389 Broadway. 

A neat little book, the character of which Is Indicated by Its tItIe and 
place of publication. 
BREAD-AND-CHEESE AND KISSES. By B. L. Fargeon. l1lus­

trated. Harper & Brothers, Franklin Square, New York. 
A pleasant story, beautlfnlly told . The pubI!shers have hardly done Jus­

tice to Its merlta, as the illustrations are simply execrable. 

Improved Snow Ram Cor Railroads. 
W1l11am C. A. Frerichs, Tottenvllle, N. Y.-The Invention consists In a 

tnnneling snow ram for railroads. The forward end of the ram Is made 
wedge·shaped, and the top Is curved and extends np to or a little above the 
top of the body of the ram. The sIdes of the hood project so that the said 
hood may form a tunnel larger than the bedy of the ram. In tbe rear part 
of the body Is placed a suitable engine to drive fan blowers . In the forward 
part of the body are placed two furnaces Into the upper parts of which the 
blast from the fan blower Is Introduced, to be heated and driven out through 
pipes which pass Into the space beneath the hood. Tbe furnaces are sur· 
rounded by .. n air· tight space Into which the biBst from the other f.m blower 
Is Introduced. This air circulates around the furnaces, becomes heated and 
Is deslgued to keep the outer surface of the hood sumclently heated to pre· 
vent the snow from sticking to It, and to cause the snow to pack. The 
smoke stacks are hinged so that when the ram Is at work they may be 
tarned down out of the way. Tbe bodies of the cars readily pass through 
the tunnel formed by said ram. To the sIdes of the car bodies are attached 
plates which project down nearly to the track to guard against any snow 
slide passing In beneath the cars and clogging them. The spaces between the 
platforms of the adjacent cars,at the sides and top, are shut ln by plates over· 
lapping each other, and connected with each other and with the cars by 
springs, to give them the necessary elastlclty forpasslngaroundcurves, etc. 

Improved Car Starter. 
James J .  Wheeler, GrinneIl ,  Iowa .-Thls Invention consists of a smaIl 

frame of two legs, connected together by suitable cross bars . Each leg has 
a clamping foot adapted for cIamplng the head of a rall-one actlngwhen 
forced downward, and the other when raised upward. On said frame Is a 
drum and crank, with a rope or chain for hltehlng to the car, which Is thus 
moved by winding the chain or rope on the drum. The frame Is conllned 
on the rail by the clamps, which are caused to hold fast to the rail by the 
one next to the car being forced down on the rail by the strain npon the rope 
or chain, and the other by being forced npward by the iald strain . 

Improved Track Barrow. 
James J. RIchardson, Marlon, S. C.-This Invention relates to an Improve· 

ment ln barrows or trucka of the class In which the wheela are arrallged nn· 
der the body of the truck ; and It consists In the arrangement of a cross 
bar to scrape the wheels of the barrow and connect Its side.. The wheels 
are arranged to revolve on a stationary shaft secnred on the nnder side of 
handle ralls . The front ·posts mortised Into the nptnrned ends of the 
handle ralls snpporUhe removable front boards and the forward ends of 
the side boards. A cross piece standing edgewise Is provided by which the 
bottom ends of the posts are connected, and the wheels scrapect. This ar· 
rangement raises the bottom and allowa the weight or load on the barrow 
or trUck to rest directly over the wheels . This aIlows the barrow to be used 
as a truck, the load In either case being discharged over the front end when 
desired. In handling cotton bales and other heavy articles the side boards 
are removed, and such articles are loaded and discharged as when a truck Is 
used. Braces and straps of Iron are applied wherever necessary to streng­
then the connections, and add to the dnrabllIty of the combined articles. 
Thin pieces of sheet metal are attached to the forward crou piece opposite 
the wheels, tile design of which Is to scrape the tires or peripheries of the 
wheell, and thus keep them clear of mud, mortar, or other adhering matter. 

Improved Bottle Stopper. 
Herman F. Reiner, Blairsville, Pa.-Tbls Invention has for Its object to 

furnish a stopper for bottles which shaIl be so constructed that the Inllux 
or emux of IIqnlds Is rendered possible without the removal of tke stopper 
from the bottle . The Invention consllta In the employment of a Itopper 
composed of a metallic tapering tube which Is provided with a horizontal 
centraillange and with a bayonet slot for recelvlnc and securing the verti­
cal stem of a conical disk valve, by the movement of which Item the valve 
Is opened or closed to admit of the Induction and dlacharge of IIqnlds. 

THE Atlantic cable companies and also the W"stern Union Sprinc Attachment te Car Window •• 
Telegraph company have, we learn, consented to the free' George Cornwall, Brooklyn, N. Y.-Thls Invention relates to a apring 
transmission of dispatches relative to astronomical discov- attachment to the lashel of car windows, and more partlcniBrly to luch 

• sashea as are let down Into boxes of the car frame when opened. The In-
enes to and from the Smithsonian Institute in Washington. ventlon consists In the application to each upper end of the sash of one Or 
The object of telegraphic communication is to avoid the more U-shaped Inverted Iprlngs, whose ends are fastened to the faces of 
difficulties which might supervene from the change of posi- the sash, while their upper rounded parts project above the sash and come 
tion Clf the observed bodies during the interval required for 

In contact with the frame of the window to prevent rattling either In 
.. losed or open pOlltlons of the lash, and to adapt them to serve al handles 

postal correspondence r raising and lowering the saehel. 

[MARCH 1 5, 1 873. 
Improved Cultivator. 

AmOI B. Colver and John PrIest, Albany, Oregon .-Tbls Invention con· 
slsts of a triangular cul.lvator with an adJustable device for varying the 
deptb of the furrows by shifting and maintaining It at dlll'erent hlghts on a 
truck of t�{O wheels at the rear, and a caster wheel at the front; for ra1aIng 
It abc.ve the ground, and supporting It for moving It on the road. 

Improved Sewinlr Machine Cover Hook. 
John C. Egly, Philadelphia, PIi.-Thll lnventfon relates to a new means of 

applying a hook fastening to the cover of a sewing machine table, so that 
If the wood of the cover or table should shrink or warp the fastening may 
be readily adJusted to the change . It consists In making the hook adJnsta· 
ble In a recess of the table, and In combining It with a slotted plate, where · 
by It Is held In place. The shank of this hook Is made In the form of a lIat 
rectangular plate, to lit a mortise In the table, wherein It has backward and 
forward play. A plate Is IItted to the table as a cover to thll mortise, and 
Is fastened by screws so that It lIears upon the shank. The hook proper pro 
Jecta through a slot of this plate When the desired position has been as· 
Signed to the book, the plate Is IIrmly screwed down, and bears upon the 
shank so as to hold tbe hook In place . If the table or cover should shrink 
so as to reqnlre the readjustment of the hook, lt Is only necesaary to sl1ght· 
ly loosen tile plate, reset the hook, and then refasten It . This Invention 
also makes It convenient to lit covers to tables when pfther Is not of the 
exar.t size requtred . 

Improved Dish Washinc Machine. 
Joseph Usher, West Albany, N.  Y.-Thls Invention has for Its object to 

fnrnlsh an Improved machine for washing dishes, which shall be so con· 
structed as to wash the dishes quickly and thoroughly . In using the ma ­
chine, the dishes to be washed are arranged and secured In a frame, and 
placed In a metal case which rests on gudgeons which pass through holes 
and revolve In bearings In an outer box. A quantity of water, or soap and 
water, Is then placed In the case and the door Is closed and secured. The 
case and Its contents are then revolved a few tlmes-lIrst In one direction 
and tben In the other-which quickly cleans the dishes. The door Is then 
unfastened, and the ease Is tnrned, allowing the water to rnn 011'. A quan ­
tity of clean water Is then poured Into the case and the dishes are rlnSM In 
the same manner as they were washed, after: which the rinsing water Is 
emptied out In the same manner as washing water, and the frame and the 
dishes are removed and placed In a drawer beneath. When the dishes are 
to be used they are removed from the frame and wiped with a clean cloth . 

Improved Wood Pavement. 
Mary H. Alexander, Newark, N. J.-Thls Invention consists In making a 

pavement of a series of wedge shaped blocks, ftat on top, notched across one 
of the upper ends, an': driven Into the soil at right angles to each other, so 
that each one may be snpported by another, braced lengthwise agaInst each 
of Its opposite ends. The object of the gomer notch Is to bring tbe tilling 
spaces In small zigzags or rlgbt angled triangles, and thus all'ord good foot 
hold without the necessity of cutting away the block too much or wasting 
the lllllng. Tbls would seem to be an Important Improvement and advance 
In wood pavements. 

Improved Paper Box. 
Moses W. Dillingham, Amsterdam, N. Y.-The object of this Invention Is 

to provide convenient and emclent means for holding the covers to paper 
boxes wltbout tying them, and It consists In pieces of pasteboard or other 
SUItable material attached to the box and to the cover. On the outside of 
opposite sides of the box, Or on one or two of the comers and one of the 
ends Or aides, are attached ItripS of pasteboard at or near the upper edge . 
On the Inside of the cover are also attached similar pieces, arranged to cor­
respond In position with the pieces on the box and so that there shall be a 
recess for each piece on the bOX, and so that any two of Buch pieces-one on 
the box and one on the cover-shall engage with each other, and thereby 
hold the cover securely to the box. 

Improved Horse Power. 
Zachariah P. Landrum, Columb\Js, Mlss.-The Invention consists In a new 

mode of applying the levers to horse powers so that the length of power 
arm to that of weight arm can be Increased without req ulrlng any greater 
space for the sweeps, thereby giving great leverage and enabling one pair of 
horses to do easily what heretofore two have done with dlmculty. Thls ln 
ventlon all'ords a very convenient and smoothly working horse power, which 
Itas be�n practlr.ally tested and received by the public with great favor. 

Improved Corn Coverer. 
John Tweedy, Vernon" Ind.-The Invention conslsta In combining a clod 

mover with a leveler and pair of covering plows, and In the means of attach­
Ing and boldlng It In position. The plows are Inclined In ward so as to throw 
the soli Into the furrow and cover the corn. The end parts of a semicircular 
or arcbed mold Jo.,ard are attached to tbe lower parts of the standards, and 
are so formed as to round up or ridge the solI over the corn so as to prevent 
the corn from being carried 011' by the crews, and to prevent the .011 from 
Delng washed away by the rain. Tbe sod mover or le,"eler Is formed by at­
taching two Iide plates, at their upper edges, to the side edges of a small tri­
angular top plate, which meet In a sbarp Inclined edge, 10 that the said device 
may be V-sbaped In Its horizontal section. The clod mover may be adjusted 
forward or hack, as may be deSired, and moves along tbe top of tbe ridge 
and pushes 011' the clods, sods, and other obstructions that might Impede 
the corn In coming up, and thus leaves the top of the ridge In proper condi­
tion. 

Improved Sucar Cane Cultivator. 
Ale1de Trouard, New Orleanl, La.-A wood or metal cylinder Is provided 

or set with teeth having sharp or curved arrow·shaped pOints. The cylinder 
revolvel around an a:x1e, which Is mounted or Jonmaled In levers that are 
pivoted at their forward ends to the frame bars, and are adjustable verti­
cally at their rear ends. The barB with the cross bars, constitute the frame 
proper ef the machine, which I. supported on runners made In the form of 
ordinary lIed runners. Horizontal bars or rods are provided for cleaning 
the teeth of the cylinder. Before the machine can be uaed the stubble Is 
barred o:trby running a plow on each side of the row. A shaver on slides Is 
then rnn In the fnrrows to shave or slice o:tr the stubble to an even length . 
This machine II then run In the same fnrrows, and the hook teeth of the 
cylinder enter between the stubble stalks and grub or pick out the earth . 
The cylinder Is adJulted vertically to correspond to the condition of the 
soil or Itubble. 

Improved Glove. 
Edwin V. Whitaker, Gloversville, N. Y.-The Invention relates to gloves 

made with leather palms and cloth backs, and consists In cutting a glove 
with the thumb and all the forgets, except for middle lInger, ln the same 
piece with the palm. The purpose Is to economise the material, give the 
exact relative quantity of leather to each, and make the forgets seamless at 
·the pOints between the lingers. A much smoother and more accurate lit 
may thus be given to gloves, while the Irdnrablllty Is also greatly Increased . 

Improved Mea t Chopper. 
J_e Battey, Manchester, N. J.-Tbls Invention conllst. of a novel eon 

trlvance of pawll and a shifting device with a ratchet bar having two 
sets of ratchet teeth, reversed al to each other, for moving the chopping box 
and reverslnc It from one direction to the otller. The Invention allo con­
sists of an Intermlttlngly reciprocating aqnare chopping bOX, combined 
with a vertically moving blad. and a carrier for the box, In luch manner 
that 'he box can be turned a quarter of a revolution, and thereb,. be pre­
sented to the blade 10 that the meat will be chopped cro.swiM. 

Improved Inkstand. 
James B. Thurston and Frank M. West, New York clty.-The Invention 

relate. to an Improvement In the clas. of Inkstands or holders In which two 
or more receptacles are arranged to be revolved around a central axis to 
bring them lueee.slvely or at pleasure under an opening In .. cover ; and It 
cons!sts ln suspending the Ink receptacles by their upper edges from a per. 
forated disk or plate adapted to revolve In contact with the under side of 
the cover of the Inkstand, and In the arrangement of a spring and lug Or 
projection of the cover for locking the revolvlnc disk 

Improve. Pa.er Pile. 
Emanuel Mota, Woodward, Pa.-Thls Invention relates to an Improved 

device for holding newspapers Or other papers IIled, and consists In the com 
blnatlon of a rod with a blndtnc string and winding pin, the bar fum1llllne 
the rllI1d back for the papers Illed, while the strine ties the paperB toeether 
and to the IIle, the pin holding the strlnc In proper tenllon. 
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Improved Binders' Table for Harvester8. 

J titutifit )mtritlu. 
-------

B
---

I ., 
-���I�hOOk over the projecting Bange and hold the two wheels in contact, the Improved ott e "topper. I b d t d th ki b It 

James H. Smith, Orford, Iowa.-Tbls Invention consists In converting the 

ts..,les combined with a binding trougb and platform for a barvester attacb· 

ment for binding grain Into a bundle-carrylng and dumping attacbment, the 

tables being blnged to the binding attacbment and connected wltb tilting 

levers peculiarly arranged, whereby the bundles may be dum]Jcd upon the 

ground by tbe drlverwhcn a quantity sutnclent for It sbock bas accumulated. 

The tables fOT.receivlngand carrying the bundleR are made much larger than 

beretofore, and hinged so that they can be used to hold and carry the bun· 

dIes and tilted to dump thcm. They are connected to tilting levers, pivoted 

to an extension of the frame above the carrier by rods. This extension of 

tbe frame Is arranged by the side of the seat where the lever, which Is pro­

vided with a handlE, can be conveniently reached by the driver to tilt the 

tables. Said levers are connected together by a pin In one and a slaf. In the 

other, so that both arc actuated by one and the same operation of the bandle 

The spring is arranged with one lever to throw the tables back after being 

tilted. The tables have numcrous stud pins projecting upward t o  hold the 
hundles, so tha t they will not be shaken off while helng carried to accumu­
late a sutnclent quantity for a .hock. By this contrivance the labor of 
gathering single bundles together In shocks by hand Is saved. 

David M. Cumings, Newburypor t, Mass.-Thls Invention relates to an i wheel being the foundation upon which the 0 y res s, an e ng 0 
improved device for fastening stoppers In bottles. The stopper Is made of � the center upon which It turns. A spring lever Is arranged on tbe front 

suitable material fastened to a metallic center pin, and Its shape Is cyHn· platform of the car, having a foot piece at Its front end and a stop pin at 

drlcal, with bn enlarged u p per end .  An elastic collar or covering the back end. A spring, which bears upward against the forward end of 

surrounds the entire stopper on all llides except the bottom. The pin has a thc lever with a constant pressure, throws the pin down. so that It engages 

flange which rest. on top of the dastlc collar. The lower end of the pin with holes In the wheel when either end of the body Is In proper position. 

forms a rivet head against the lower end of the stopper. A donble wire To reverse the car, all the driver has to do Is to bear with his foot upon tbe 

yoke Is hinged to a ring which embrace. the neck of the bottle and Is con· foot piece while he turns his horse ronnd half a revolu'ion to the other 

nected with the pin and stopper. To another ring that embraces tIlt" neck 'end of the truck. This action reverses the car, the team or h�r8e being at · 

of the bottle is hinged a lever which has a projecting arm. When the stop· tached to the end of a draft bar, which Is fast to the bottom 01 the car. The 

per has been
'
ln.erted within the mouth of the bottle the lever Is swung up, brake lever Is conncctcd to the king bolt as a fulcrum. The advantages 

and Its arm crowded over the horizontal end of the yoke. It thereby tends over thc ordinary street car are that the driver alway. occupies the same 

to force the yoke, with Its appendages, down, while the lever Itself and platform and the same position In regard to tbe fare bOX, and the heavy ex· 

ring are drawn up. In this way the stopper Is forced Into the bottle and pense of a turntable Is avoided. 
held therein. The lever being locked In the yoke, the enlarged outer part Improved Extension Table. 
of the collar Is forced out or up within the mouth of thc bottle, and thereby 1I1athlas Hofmann, Darlington, Wis.-This Invention relates to a new con-

serves to senl and close the same hermetically. struetlon of extension table. The table top Is connected by toggle joints 
with the extension frames that constitute the table frame. Legs, In sulta· 

. Improved Car ConpIinll" Attachment. 
_ ble number, support the table frame at proper hlgbt. Each of the two 

Improved Chromatic Printinll" Press Attachment. 
Edward A. Howitt, Whltcwatcr, Wis.-This Invention relates to printing 

presses with moyable Inking disks ; r.nd consists In the application to tbe 
face of the disk of mctal straps, readily removable and quickly applied. 

D evice for Producinll" Pearl Finish on Metallic Surfaces. 
Bernhard D .  Beiderhase and Charles Wltteck, New York clty.-The object 

of this iuycntion is to provide mcalls for producing what 18 known as " pearl 
finish , . on metaliic surfacE's ; and it consists in a head with one or more 
projecting clusters of wire therein, the device being more especially designed 
for the Inside of silver or other metallic vessels, but applicable to the out­
S ide also. 

Device for Prodncing Satin Finish on Metallic !!!urfaces. 
Bernhard D .  Beiderhase and Charles Wltteck, New York clty.-Thls Inven­

tion relates to the :finishing of metall1c surfaces, whether the outside or 
inside surfaces of vessels or tIat or irregularly fonned plates ; and it consists 
in one or more clusters of wire connected with screw eyes or loops attached 
to a head which Is screwed to the end of a revolving mandrel, the said cluster 
of wire being connected with the said screw eyes by means of loose plates 
in such a manner that when the head is rapidly revolved the clusters of wire 
will fly out radially by centrifugal force, and present a series of metallic 
pOints, which, when In contact with a metallic surface, wl11 make slight In· 
dentations therein and produce what is known as the " satin or pearl finish." 

Improved Blackboard Eraser. 
Winfield S. Read, Oakland ,  Cal . -The object of this Invention Is to furnish 

convenient and e:ffi.cient means for eraSing the chalk marks from blackboards 
in school rooms and similar places ; and it consists in a pad formed with. a 
wooden back and " corduroy or ribbed face. The advantage of this cordu· 
roy or ribbed covering Is that the chalk dust wl11 be detached from the 
blackboard by the ribs and will find a lodgment in the grooves between, 
whence It readily drops Into the chalk box below . 

Improved Combined Tobacco Box and Match Box. 
Charles Uemhof, Brooklyn, E. D . ,  N. Y.-The invention consists of a corn· 

blned tobacco box and D1�tch safe. It Is a sheet metal box, partitioned for the 
reception of a match drawer, said drawer having a retaining check, and 1 he 
the ribs, hinged sides of the box being braced by said partition . 

Improved Plow. 
Joseph W. Reed, Careyvllle. Mo . -This Invention has for Its object to fur· 

nlsh an Improved plow for breaking up prairie sod, which shall be so con· 
structed 8R to be of easier draft than plows as heretofore constructed, while 
doing the work equally well, so that two horses may do with ease the work 
Which requires thrce or four horses when the ordinary plows are used. The 
land sl�e handle Is bolted to the rear end of the plow beam and Its 
lower end is bolted to the rear part of the landslde. The mold board handle 
is connccted with tile handle by rounds, and the lower end of It Is bolted to 
the rear part of the mOld board. The upper end of the standard Is bolted 
to the beam and It. lower end Is bolted to the land side. The bed plate is 
made w1<1e, fOO that it may reccive and support the rear part of the share 
and the forward part of the mold board. It is also made thin and Is welded 
to the land side, 60 that it  may be close down to the bottom of the furrow, 
and f ts outer end projects to the outer part of the share so as to fully sup­
port It .  The land side Is made long, so that the share may project forward 
about six Inches furthcr than an ordiDary plow. This enables the share and 
moM board to be made with such a graduai rise that they may pas. the 
standard about thrce inches lower than in an ordinary plow. 

Improve.1 Rotary Chnrn. 
Wilson McClure . Sinking Spring, O . -Thls Invcntlon has for Its object to 

fUrntsh an fmprovl�d churn , flimple tn constructton, convenient in use, etfect· 
ive in operation , and not l iable to get out of order ; and it consists in a box 
which rests upon legs which are so formed that their upper parts, when 
left free, may s tand out from the sides of the box. Rod. are placed so as to 
press the sides against the end edgcs of the cnds from the bottom to the 
t o, of the box, by which construction the shrinking and swelling of the 
wood .wlll not tcnl! to opcn the seams of the box, but will only vary Its 
hlght. The u p p e r  rod moves up and down with the swelling and shrink. 
Ing of thc wood without alfecting the tension of the rods or allowing the 
JOints to opcn. To tile dasher shaft are attached four pairs of radial arms. 
To Ple alternate pairs of radial arms are attached two round bars, at a little 
distance apart ; and to the other pairs of arms is attached a round bar, j n  
such a position a s  t o  be opposite the space h e  tween the round bars o f  the 
other pairs of ann.. The part of the ronnd bars between the arms Is made 
hollow and Is filled wlt.h heavy material, to cause the dasher to strike the 
milk harder and heavier and to give It a steadier motion, adapting it to 
serve as a fiy wheel. In one end of the dasher shaft is inscrted a pivot, 
which Is held out by a .olled spring Inser ted In a recess In the end of said 
shaft. In the other end of the shaft is formed a square socket to receive 
the squared inner end of the pivot which rests against the Inner surface of 
the side of t h e  box against which It Is gently pressed by the action of the 
spring pivo t to assist In preventing the escape of milk through the hole In 
which s91d pivot works. By suitable construction, as the box swells and 
shrinks. by loosening a screw the drive wheel may be adjusted to always 
gear properly Into thc gear wheel. 

Improved Hose Bridll"e. 

WIlliam G .  Brown and James W. JedktnA, Monmouth, .M:atne.-ThI8 tn, cn-
frames8upports, near its outer end, a piate, which, wh�n the table is con . 

tlon has for Its object to furnish an Improved device by means of wl: i ch 
tracted, Is dlrectlv under the top. When, however, the two frames are 

the operation of coupling the cars may be Simple, easy, and perfect ly safe . 
drawn apart the top drops between tbe two plates and on a level with tbem 

In the outer end of the draw bar Is formed the cavity to receive the CO:!pllllg 
so that then

'
these plates form extension. of the table top. In order to 

link . .  through which the coupling pin passes In the ordinary manner. 
contract the extended table, the top must flrst be raised to enable tbe 

The ends of a ball are pivoted to the opposite sides of the draw head. This 
plates to pass under It. When the table Is contracted, the leaves may be 

ball Is made of such a length that It may move up and down In front of the 
doubled, being jointed for that purpose, so that their outer sections are 

bumper head, and to its anns are secur.ed downwardly projecting anns, to 
laced horizontally against the ends of the top to furnish short extensions 

the lower ends of which are pivoted the forward ends of the connecting �hereOf. bars, the rear ends of which are pivoted to the lower end of the levers which 
conncct with a shaft and operating lever. A spring is coiled around the 
shaft and one of Its ends Is secured to said shaft. The other end of the 
spring Is secured to the car frame so as to hold the saId shaft securely. ex· 
cept when operated to raise the ball. Upon the outer ends ot the shaft are 
formed levers which arc curved downward, rearward, and upward, 80 that 
when the ball Is lowered they may be entirely out of the way, and may be 
conveniently grasped to raise the ball, and thus raise the link so that It will 
surely enter the bumpcr head of the adjacent car. To the forward part or 
bow of the ban are attached or upon it are formed two anns, which project 
forward and downward so that, as the cars are run together, ",hould the at· 
tendant neglect to lower the ball, the bumper of the adjacent car may strike 
the arms and push the ball down so that It may not be struck and Injured 
by the bumper heads as they come together. 

Improved Cotton Planter. 
William E. Rhodes, Darlington Court HOllse, S. C.-This Invention con· 

slsts ln lmprovlng cotton planters so that they may be more practical In 
operation. The dropping wheel Is made of such a size that Its upper side 
may project Into the hopper to take out the seed. In the face of the drop· 
ping wheel are formed notclles to receive the seed and carry it out of the 
hopper. These notches, when the seed Is to be dropped In drills, are con· 
tlnued all around the wheel. When the seed Is to be dropped In hills one 
or more notches are made in the wheel, according to the required distance 
apart of the hills. To the upper side beam Is attached a slotted plate, to 
prevent the beam from bcing worn by the whe.el, and to prevent any seed 
from escaping at the sides of the said Wheel. The size of the opening 
through which the seed Is carried out Is regulated by an adjustable slide. 
The hopper to receive the seed Is attached to the rear end of the beam, so 
that the s'ld beam may serve as a bottom to the hopper. A spout Is attached 
to the lower .Ide of the beam to receive the seed from the wheel and guide 
It Into the channel made by the drill opener, whlcb may be readily adjusted 
to open the drill to the dcslred depth. To the oppOSite sides of the drill 
opener are attached wings to push back clods, coarse manure, and other 
substances that might Impede the propcr operation of the machine. To thc 
middle part of the upper side of thc covering block Is attached the lower 
end of a bar, by adjusting which the coverer may be adjusted to bear with 
any desired force upon the ground, or raised from the ground a. may be de· 
sired. To the axle at one side of the hopper Is attached a gearing which re o 
volves a shaft In bearings In the sides of the hopper, and to which, within 
said hopper, are attached radial fingers which, 8S the machine is drawn for · 
ward, keep the seed In the lower part of the hopper stirred up so that It 
may be carried out by the wheel uniformly. In the rear side of the hopper 
Is formed a hole closed by a slide, wholly or partially left open by a yin 
which passes through holes. The slide Is deSigned for use In regulating the 
amount of seed sown, so that the machine may be adjusted to BOW more or 
less seed, as may be desired, without stopping the horse. 

Improved Sewinll' Machine Chnir. 
Franklin Chichester, Milwaukee, Wis.-This invention has for its object 

to furnish an Improved sewing machine cbalr which shall be provided with 
a yielding back, and so constrncted that It may be adjusted In hlght or In· 
clfnation as the convenience of the operator may require. The pedestal 
may be of any desired form. To it is secured a nut to receive a screw, by 
turning which the chair Beat may bc raised and lowered as <1eslred. Thc up· 
per end of the screw is formed upon 8 cross bar, to the ends of whtch Is 
pivoted thc sest frame. By suitable mechanism the ('halr scat may be tilt­
ed or adjusted at any desired Inclination or In a horizontal position, as may 
be dcsired. To the cross bar or spider ts attached a spring connected with 
the seat frame, so as to tend to tilt the seat frame back. The chair may be 
used 8S a spring rocker. The lower part of the back is so arranged as to 
always adjust itself to and support the back of the operator. 

Improved Earth Closet. 
John L. Young, New York clty.-Thls Invention consists In spouts for 

distributing earth, ln operating the ring soil carriers by means of rack and 
pawl connected with cover, and in operating said carriers tn reverse direc­
tions. The distributing spouts are directly above the bucket, and rest on 
the top of the chest. These spouts are cut from a sheet metal plate which 
fonns the bottom of the reservoir, the center of the plate being cut away. 
The dry earth Is Introduced into the bollow back, the base of which Is In 
cO'lnection with the space above the chest from the reserVOir. To carry 
thc earth contained In the reservoir to the spouts two rings are employed, 
which are revolved on the bottom of the reservoir by means of pawls which 
are operated by the cover, ratchet notches being cut In the top edges of 
each of the nng\!. The lower edges of these rings are cut and bent to form 
buckets for carrying the earth toward the center as they are revolved. 

Improved Harvester. 

Improved : Milk Cooler. 
Frank S.  Oakes, Cattaraugus, N. Y.-Thls Invention relates to a new appa· 

ratus for COOling the milk of which the cream is to be uscd for chumlng. It 
consists In so arranging water conducting pipes that the warmest milk and 
coolest water, and vice versa, will always be in the same or approximately 
the same plane or locality. The m Ilk chamber or vessel In which the milk 
is to be cooled is made of sheet metal, of rectangular form. A water cham· 
ber surrounds the vessel and holds the same suspended by means of an in· 
ner lIange. The discharge pipe projects from the bottom of the vessel 
through a hole In the bottom of the water cbamber, and Is packed by a 
rubber plate. A plug closes the discharge pipe. The bottom of the vessel 
Is, at or near the middle, carried up to form a sort of partition. The partl· 
tion is double, and contains two horizontal water conduits. The cold wa ­
ter Is poured Into the upper pipe through an Inclined spout, and flows along 
the same, thence down into the water space wlthtn the water chamber. 
The coldest water, being 1Irst applied to thc upper part of the elevated bot· 
tom, alfects thus the upper stratum of milk . The warm part of the water 
ascends and IInaIly flows out of the top of the vessel through a pipe. The 
partition Is perforated, so that the milk can circulate from one side to the 
other of the vessel . In large dairies several of these deylces are placed 
side by side, one slightly lower than the other, so that the water may from 
one Yessel flow into the other until Its temperature Is nearly equal to that 
of the milk, and then be discharged. 

Improved Paper Ball" Machine. 
Truman HotchkiSS, Stratford, Conn.-This Invention consists In the Im­

provement of paper bag machines. The paper of which the bags are to be 
made, being of the right width for thc size of the bags when folded length · 
wise, Is wound in a large roll on a roller which fs placed In the machine un­
der a table , immediately behind the feed rollers and the shears, from which 
said roller the paper Is to be fed at Intervals through the shears to the fold· 
Ing apparatus by the principal feed roller, wblch w1l1 be moved exactly the 
same number of turns each time in order to feed oft' the exact length of pu,. 
per reqnired for each bag. The paper so fed out between the cutters comes 
on the pla.tes on either stde of a recta:agular recess in the table, one edge 
coming under a spring and the other edge under a bar, which falls npon It . 
to keep It down smooth and hold It .0 a. to be drawn Into the recess mostly 
from the other side. The movable sbear blade then comes down and cuts 
olf the length of papcr to be folded. After the paper has been so delivered 
on the plates the margin on the outside of the spring and the margin along 
part of the end next to the cutters are pasted by bars, which till then rest 
tn a paste trough. Thcse being suspended by arms are at the pro�er time 
caused to swing over the paper and deliver the paste along the margins, and 
then to return back Into the trough again. The paper being thu. pasted 
antl lylng above the recess, is then pressed down into said recess for shap· 
Ing and folding the body of the bag by the long rectangolar former sns­
pended above It, which comcs down on the paper, carrying It to the bottom 
01 the recess and folding It between Its sides and the walls of the recess . 
The parts of the paper tnen rising above the former on each side are then 
folded over upon the top of the former, and pasted togetber. This com· 
pletes the construction of the bag, and It Is then raised up ont of the fold· 
Ing recess to be discharged olf the end of the former by the raising of the 
former Itself, to admit another piece of paper below for the next bag to be 
made. The discharger carries olf the bag, along the table, till the b�ttom 
comeS In contact with the endless belt carrier, which conveys It to the front 
of the folding roller above where a folding blade comes down upon the up· 
per side of tbe bag, just behind the upper edge of the bottom, to break 
down the upper side of the bag and tilt the bottom backward, so that the 
lower edge of the bottom will be drawn In between the rollers,ln such man· 
ner that the cylindrical part of the bag will be folded down flat, and the 
stllf bottom will be folded over on a port.lon of the part abovc In passing 
between said rollers; at the same time the bag ls delivered from the machine 
on the chute, and the upper portion is then wrapped around the bottom by 
hand, m"klng a compact flat package that can be packed In boxes or bales 
without Injury to the bottom. The folding cavity, former, pasting appa · 
ratus for the first pasting operation, the folding devices used In the con· 
structlon of the bag, and the discharger, are all arranged In duplicate on 
two opposite sides of a frame or table, Inaependent of the frame carrying 
the feeding and cutting apparatns, and the apparatus for folding and dio· 
charging the completed bag ; and the devices for operating the said parte, 
so far as they are operative, apply to both In such manner that a double rn a ·  
chine c a n  be provided with less cost a n d  complication of machinery than 
would be required for two single machines. 

Improved Movement for Convertinll' Motion. 

Gilbert J.  Orr and Charles E. Gildersleve, of New York clty.-Thls Inven­
tion has for Its object to furnish an Improved device for enablfng street 
cars to readny pass over hOBe stretched across the street, so that the cars 
and passengers need not bc dctalned. Tllll middle part of the body of the 
bridge Is made parallel or nearly parallel with the rail, ana Its Bnd parts In. 
cline downward to said ra!! upon Which they rest. Th. upper surface of 
the bridge may be made Simply wi th an upwardly projecting part for the 
tread of the car wheels to run upon, and for the flange of said Wheels to 
bear against. The ends of the bridge must be made to correspona with and 
fit closely upon the rail so that the car wheels may pass readily from and 
to the said rail bridge. Upon the lower surface of tbe ena ]>6rts of the 
bridge are formed projections to serve as guides In adjusting said bridge 
upon the said rail. Upon the lower surface of tbe end parts of the said 
bridge arc formed, or to ft are attached, lugs to bear against the fiange of 
the rail and sustain the side pressure. The central part of the bridge Is left 
open to enable one, two, or more hose to be passed through. To the mid. 
dIe part of the bridge Is rigidly attached a downward projecting arm of 
.uch a length that Its lower end may rest upon the flange of the rail, and 
upon said lower end Is formed a jaw to rest against the Inner side of the 
said rail. Directly opposite the arm Is formed a lug, to which Is hinged 
another arm which Is made of such a length that Its lower end may rest 
upon the outer part of the rail, and which lower end has a jaw formed upon 
it to rest against the outer stde of the rail. The jaws are made of steel, and 
their faces are roughencd to enable them to take 8 IIrm hold upon the sides 
of the rail . .  By suitable construction, when the bridge has been adjusted 
upon the rail, by one or two turns of a screw It will be clamped securely to 
said rail, so that It will not be moved by the car whee!s as they rnn upon 
and from It . The Iron part or rail of the brfdge may be made hollow or 
tnbular, If deSired, to give It lightness while posseSSing the necessary 
strength. 

Christopher Lldren, La Fayette, Ind., aSSignor to himself and R. Jackson, 
of same place.-Thls lnventlon consists of a pair of grab and carrying rakes 
suspended from a crane which Is mounted on tbe platform of a two wheeled 
machine hinged to the truck frame. The crane may be any shaft arranged 
to swing It forward and back, and 80 adjusted as to hold the grab rake. duro 
Ing the time they are gathering the grain Into a gaTel, and also while they 
are detaining it. The rakes are so arranged, and have rakes to actuate 
them so contrived, that they are presented In an open condition above the 
grain on the platform at e/tber end of the latter ; they are then dropped 
down so tbat the ends of the lingers project below the grain 'hrough open· 
ings In tbe platform ; then brought together at the middle, moving parallel, 
or nearly so, to the plane of the platform, raking tke grain together In a 
gavel and securing it. They are next raised and swung around to the rear, 
and lowered and opened to discharge the gavel, after which they are thrown 
out of gear and allowed to remain until grain enough for another gavel has 
tallen on the platfoMn, when they are put in gear again, raised, swung for­
ward over the grain, and presented for takinp, another gavel, 8S before. 
The swinging of the crane Is elfected and the mechanism for ralslng, lower. 
lng, opening, and closing the rakes Is so contrived and actuated by cams of 
peculiar construction on the axle that the whole Is exceedingly simple In 
construction, and the operation Is In no way Impaired or blndered by the 
oscillations of the platform and the trUCK relatively to each other. 

Improved Street Cnr. 
William T. Jenks, Toledo, Ohlo.-The object of this InveJ:tlon 18 to so 

construct the cars of street railroads that the body of the car may be reo 
versed without thc nse of a turntable and without detaching the horses. A wheel is rigidly attached to the top of the frame of the truck, in the cen­
ter of which Is the king bolt. Thl. wheel is made In two parts, or with a 
projecting flange on Its rim. On the bottom of the car Is a wheel of cor 
responding diameter. Hooks are attached to the bottom of the car, which 

Jelferson Peabody, Bangor, Me.-The object of this Invention Is to con· 
vert the oscillating motion of a beam, treadle, or lever into the rotary mo­
tion of a wheel or pulley, for use on a sewIng machine or otlier instrument 
to be turned. The invcntlon conslsls, prlnclpally, ln connecting both ends 
of the o'lcillating lever or beam, by cords, chains, or belts, with the same 
side of the pulley to be revolved, so that whichever end of the lever may be 
depressed, It will dra w the pulley around in the direction In which the string 
Is being pulled, thus producing constant rotation of the said wheel or pul· 
ley during the oscillations of the iever. 

Improved Foldlnll" Cradle or Crib. 
Michael McNamara, Philadelphia, Pa.-Thls Invention has for Its object 

to furnish an improved cradle or crib, which shall be so constructed that It 
may be very compactly folded for storage and transportation. To the ends 
of the head and tbe foot boards are permanently attached the posts to 
which are fastened the rockers when used. The side boards of the cradle 
or crib are each made in four sections. The outer ends of the end sections 
are e�ch hinged to a post, so that all of said end sections may fold In · 
ward. The inner euds of tbe two middle sections are hinged to each other, 
so that their Inner sides may fold together. The onter ends of the said mid· 
dIe sections fold against the outer sides of the end sections. The slat or 
rack bottom of the cradle or crib, which Is made In two parts, rests upon 
rabbeto formed upon cleats. The onter ends of the parts of the bottom are 
folded against thc end boards. The varlons parts of the cradle or crib, 
when opened out for use, are secured in place by suitable fastenings con · 
nectlng the middle section. to the bottom. A piece of cloth or netting Is 
detachably connected with the npper parts of the end boards, to form a 
summer bed or hammock to allow the air to clrcnlate freely aronnd the 
child. The cradle or crib Is made wider at the top than at the bottom, 80 
that when folded there will be an open space between the folds or sections 
of the side boards, lnto which the bedding may be packed. By thl. con­
struction, by passing a .trap around the cradle or crib when folded, lt wll] 
occupy but little more .pace than, and may be carried as easily as, a carpet 
bag. 
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C. B. Colton & Co., West Gorham, Cumber­land county, Maine, AgentB for the Sale of PatentB. 
This Firm Is reliable. 

good conduotors of electrlelty, they are poor compared 

The ClIar{Jefor insertion uncUr Ihls head Is 81 a LIne. 

Inventors can obtain capital through the 
N. Y . . Exposltion & Mf'g Co., 52 (0 56 Broadway, N. Y. 
Send for prospectus. 

Buy Gear's New Emery Grinding Machine, Boston. Mass. 
Nail Makers' grindstones, Mitchell, York Avenue, Philadelphia, Pa. 

For the best Endless Bed or (Farrar) Sur­
facer, addreBB DaviS, Hatch & Co ., 486 Nortb 12th Street, 
Philadelphia, Pa. 

Machinists-Price List of small Tools free ; 
Gear Wheel. for ModelB, Price LIBt f;ee ; Chucks and 
DrillS, PrIce LIBt free. Goodnow '" Wightman, 28 Corn· 
hili, BOBton, Mus. 

Boynton's Lightning Saws. The genuine 
$500 challenge. wl1J cut five times aB faBt as an ax. A 
81x foot cross cnt and buck saw, $6. E. M. Boynton, 00 
Beekman Street, New York, Sole Proprietor. 

M. says : I want to know if a 6 inch double 
belt will arlve as much power aB a 12 Incb Bingle belt, on 
a smooth surface. Will not a 12 Inch sIngle belt do three 
times aB mucb work aB a 6 Inch double belt ? Does It 
not takc more power to drive a double heavy 6 Inch belt 
than a 12 Inch Bingle belt ? What material for a pulley 
face Is the best for getting the mOBt power, mahogany, 
leather, polished Iron, or rough Iron ? AnBwer : We 
Bhould expect ratber the best result from the double 
belt, If stretcbed to same tension per 8quare Incb of sec­
tion, and properly laced or riveted. Leather covered 
pulleys are best. Consult the papers of Mr. J. B. Coop­
er In the Journal qf Ihe Franklin Inslilu� for the palt 
two years. They form a perfect encyclopedia on the 
Bubject. 

wltb the metals themselves ; and the pillte serves aB an 
electrode to conduct the battery current to many palts  
of the solution at once ; tbereby enabling more electric· 
Ity to pass, and consequently to deposit more metal. The 
telegraph companleB connect their earth wire with the 
water pipes, on the asme princIple, and It Is here where 
you fall ; connect your p081tlve wire with a sheet of 
metal (the thicker It IB, the longer It will last) and you 
will have no trouble In depoBltlng the metal thickly and 
heavily, with even a moderate battery power. 

File Grinders' grindstones, Mitchell, Phila. 
Manufacturers of Agricultural Implements and Farm Machinery, send catalolrues to F. B. 'l'hompBon, 

Macon, Miss. 
Machine Picked and Country Moss. I. M. FcrguBon,-99 Peters 'Street, New Orleaos, La. 

Diamonds and Carbon turned and shaped 
for PhilosophIcal and MechanIcal purposeB, alBo Gla · 
zler'B DlamondB, manufactured and reset by J. Dlckln· 
80D, 64 Nassau St., New York. 

An upright 16 h. p. Boiler, small Engine, Shaftlnll, 1lgh t Po wer·presses, DropB, etc., for Bale low. 
T. H. Laramee, P. O.Box 'l98, Bridgeport, Conn. 

\Vanted�Patent Office Reports, 1864, Vol. 1st, Text. Also any IBBues from omce prevlouB to '49-'50. Condition and price to P. O., 4769, New York. 
A Patent for Sale-A Self-Working Revol­Ving Rocking Chair Fan Attachment. Apply to the 

Inventor, W. H. Fletcher, Jr., 78 Ave. D, New York City. 
No Agents need apply. 

Bakers' Ovens-Would like to hear from Inventors. Send circular. with price, F. Thorn, Erte, Pa.. 
M'f'rs. can add to their list of productions by calling on the N. Y. ExpoBltion & M'{g Co ., 52 to 56 

Broadway, N . Y .  
Painters and Grainers by the thousand do thclr best graining quickly with Pat. Perforated Metal­

lic Graining Tools. J .J.Callow, manuf.,Cleveland,Ohlo. 
\Vanted-A first class Machinist, with some capital, to take an Interest In an established Foundry 

and Mach:ne Shop In Minnesota. Address Box 1269, P. O., 
Rochester, Minn. 

For Sale-A No. 4 McKenzie Blower. Has bcen In usc three years. Address D. DeHaven & Sons, 
Pittsburgh, Pa . 

Bny Planing and Moulding Machines of Genr, Boston, Ma.ss . 
Patentees reali7.c benefit from their inven­tions through the N .  Y. Exposition & M'fg Co., 52 to 56 

Broadway, N. Y 
universal Chucks. Fairman & Co., Balt.,Md. 
For Hand Fire Engines, Price $300 to $2,000. Addrcss Rum,ey & (;0. ,  Seneca Falls, N . Y. 
Over 800 different Style Pumps for Tlfn­ners, Paper Mills, and Fire Purposes. num�ey & Co., 

Seneca FallS, N. Y. 
Screw and Drop Presses, Fruit Can Dies and Dics of every description. Thomas & Robinson, Cinn., O. 
Brown's Coalyard Quarry & Contractors' Ap­paratus for bolstlng andconveylngmaterlal by Iron cable, 

W.D.Andrcws & Bro.414 Water st.N. Y. 
'fhe Berryman Heater and Regulator for Steam Boilers-No one using Steam Boilers can a1tord to 

be wlLhout them. I. B. Davis & Co. 
\Vanted-AO'ents to travel and sell " Stil­well's Pat .  Lime �xtracting Heater," and " EClipse Tnr 

binc Watcr Wheel," on commlBBlon . Liberal Induce­
ments to good parties. Stllwcll & Bierce Manufacturing 
Company, Dayton, Ohio . 

Belting as is Belting-Best Philadelphia Oak·Tanned. c. W. Amy, 001 and 30S Cherry Street , Phil­
adelphia, Pa. 

J.R.Abbe, Manchester,N.H., sells Bolt Vises. 
Circular Saw Mills,with Lane's Patent Sets; more tban 1200 In operation. Send for deSCriptive pam· 

phlet and price list. Lane, Pitkin & Brock, Montpe. 
lIer, Verm®t. 

We wish to correspond with some party who understands bleaching and relining ollB. Any one who 
can bleach a dark,mlxed oll, 80 as to make tt a clearmer� 
chantable artlcle,wlll be well paid for dOing It, orfor the 
process. SampleB Bent on application to Lock Box 199, 
Pawtucket, R. I. 

For 8, 10, 12 & 15 horse Steam Engines, with LInk, cut-off, and reversing motion, address, for circular, 
E. West, Lockport, N. Y. 

Plow Shares, Mold Boards,Cultivator Teeth, &c., cast to' order, by Pittsburgh Steel Casting Co., 
Pittsburgh, Pa . •  of steel which caR be worked same as 
wrought steel. All work warranted. 

Tree Pruners and Saw Mill Tools, improve­ments. Send for circulars. G.A.PreBcott,Sandy Hili, N.Y. 
Five different sizes of Gatling Guns are now manufactured at Colt's Armory, Hartford, Conn. The 

larger sizes have a range of over two miles. TheBe armB 
are Indlspens3ble In modern warfare . 

'fhe Berryman Manuf. Co. make a specialty of the economy and safety In working Steam Bollero. 1. 
B. Davis & Co., Hartford, Conn. 

Steam Boiler and Pipe Covering-Economy, Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., New 
York-l202 N. 2d St., St. LoulB , Mo . 

Needle and Clock Machinery of every de­scription of the most Improved Styles. Hendey lIro 's, 
Wolcottville, Ct . 

Shafting and Pulleys a specialty. Small or­ders filled on as good terms aB large. D. Frisbie '" Co., 
New Haven, Conn. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
American Boiler Powder, for certainty, safe­

ty, and cheapneli8, H The Standard antl .. lncrustant." Am. 
B. P. Co., Box 797, Pittsburgh, Pa. 

Williamson's Road Steamer and Steam Plow, with rubber Tlres.Address D. D. WllllamBon , S2 Broad. 
way, N. Yo, or BOJ: 1809. 

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

Peck's Patent Drop Press. Milo Peck ", Co., 
N cw Haven, Conn. 

Always right side up-The Olmsted Oiler, nlarged and Improved. Soll1 everywhere. 
For Solid Wrought-iron Beams, etc., see ad­vcrtlsement. AddreBS 1Tnlon li on Mms, Plttsburgh,l'a., 

for lJthograph, etc. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machinery, for aste orrent. See advcrtlBement, Andrew's Patent, InsIde rage. 
Patent Gearing-Great Strength, Durable, NolBeleBS, Cbeap. J. Comly, l48 Ten Eyck St., WilllamB· 

burgh, N. Y. 

Absolutely the best protection against Fire -Babcock ExtInguisher. ); .  W. Farwell, 1!ecretary, 4IYl 
Broadway, New York. . 

Steel Castings " To Pattern," from ten lbs. 
upward, can be forged and tempered. Address Col1Jns 
& Co ., No. 212 Water St., N. Y. 

The Berryman Steam Trap excels all others. The best IB always the cheapest. Addre"s I. B. DaviB & 
Co ., Hartford, Conn. 

For best Prosses, Dies and Fruit Can Tools, Bliss & Wllllams, U8 to 120 Plymouth St., Brooklyn, N.Y. 
A Superior Printina- Telegraph Instrument (the Selden Patent), for prTvate ana short IIneB-awarded 

the First Premium (a Sliver Medal) at Cincinnati Expo­
sition, 1872, for " Best Telegraph InBtrument for private 
UBe "-Is olfered for sale by the Mercht's :M'f'g and Con· 
Btructlon Co .. 50 Broad St., New York. P. O. Box 6865. 

F. H. Q. asks : How can I harden steel for turning solid emery wheels ? 
C. asks : How many 12 inch bastard files can a good workman cut in an hour by the ol,! method ?  
J. L .  S .  says : How can I make soft water hard ? Has hard water lesB solvent power than soft ? 
J. K., Jr., says : I would like to know of a process by which I can soften plaster that 1>3>8 been long 

Bet and Is "ery hard. I want to remove globeB from 
lampB, etc. 

E. B. asks : Will an achromatic telescope, with 1� Incbes object glass, and 28 Inches long when ex· 
tended, answer for the teleBcoplc portion of a spectro· 
scope ? 

J. M. asks : What method is employed by 
mechaniCS to trace a spiral on an octagonal or round 
BUck of tim her, 6 or 7 1nches diameter. to make what Is 
called a conveyer (lr creeper, to cany grain or fiour ? 

J. L. S. says : Moths have got into my rep 
covered furniture and are gradually eating It up. 
They appcar to be in the Intenor among the hair. Can 
you tell me how I can deBtroy tbem without having tbe 
furniture reo upholntered ? 

W. F. D. would like to know of the where­abouts of the Master Mecbanlcs' ASBoclatlon, when the 
next meeting takell place, who are the omcers and where 
they reBlde, and If they oll'er � premlu� · of $25 for the 
best plan for remo·vlng Bnow t't-oin railroad tracks. If he 
could Invellt a plan that would do It succcssfully, would 
It be worth while t o  seCure a patent? 

S. wants a good white preservativ e for wood work on bulJ alngs wblch are exposed to sulphur· 
etled hydrogen from Bewers. White lead turns yellow 
In a very short time, and zinc Is not much better. No 
Joint. can be kept tight on these bUildings, which are 
erected on plies on river sides and are exposed to the 
shocks of boats. 

A. O. asks : Why is it that the water in a kitchen boiler will not become bot when there IB a leak 
In the supply pIpe ? I had Buch a case a few daYB Since, 
where the boiler had not been hot for a number of 
weeks. 1 found that the valve of a water closet In the 
yard was leaking ; aB Boon as I repaired It, tbe water In 
the boiler became as hot as was necesBary. 

J. K. W. asks if · some correspondent will Inform him aB to wbether the UBe of coaf or kerosene 011 
on honeB ls lnjuriouB to tbe stone or the steel ; .. I have 
used It for Beveral years, but Bome mechanics Bay tbat It 
Is lnjurlouB to chlBels and plane bits, causIng the edges 
to crumble or break off. ItB cheapness Is In Its favor, 
and It does not gum like otber oils." 

W. A. S. says : I have a house that was 
plastered In the coldeBt weather of thlB Winter, and I 
put In stoveB to dry It. I drove the fires so bard that the 
wallB are colored In some places with tbe smoke or gas. 
Can some one Inform me of a whltewasb that I can ap· 
ply to cover up the Btalns, whIch will not cause paper to 
peel off If I paper tbe house In tbe fall ? The paper 
banger Mays that It will not do to paper before tbe plus· 
ter Is thoroughly dry. What had I better do ? 

R. W. says : I am making an article, of many pieces of black walnut, so put together as to fold 
up . The jolntB are made by screws . As tbe jolntB must be tlgbt, the Bcrews turn outward In operating It. For 
more than a year I have been tryIng experiments to rem· 
edy thlB.  The best I have done IB to use lIat head BcreWB with tallow on the Bhank and bead. But even then the 
screws will turn wben driven up quite tight. RIvets are 
not desirable. If any one knows of a better way, I should be glad to hear from Um. 

W. C. asks : Is there anything with which 
I can fasten leather to Iron that I. constantly Immersed In water ? IB there any metal of whlcll I clln make a ring tbat will expand while being pnt on and contract In contact with pr.sBure, so as to form a watertight joint ? I have 10 rams packed with leather ; they work very well for two or three daYB, hut then commence leakIng. The only way In which I can stop them IB by caulkIng with cotton yarn, which only lastB for a short time. 

Gauges, for Locomotives, Steam, Yacuum, Air, anil Testlnlr purposes-TIme and AutomatIc Re. {lording Gauges-Engine Counters,Rate Gange.,and Test Pumps. All kinds /lne brass work done by The Recording Stcam Gauge Company, 91 Liberty Street, New York, 

W. V. J. says : I have a sectional boat, com­
posed of zinc with a wooden bottom and end boards. In 
transporting It to the country It became so strained as 
to make lt leak badly. The zinc Is fastened to the wood with galvanized nails and wblte lead. I uBed pitch on 
the 8eams but It wore 011' too quIckly, and did not stop 
tbe leaks. The boat scraped on bottom of river on go · Ing over rlftB. Wonld enamelled cloth put on wIth ma. rlne glue atop the leaka ?  Would It stick to the paint on the boat, or should I use asphaltum, melted and put on 
like paint ? Would It wear 011' easily and would it stand the hea� of the Bun ? lB there any otber cement or pre. paratlon I could use ? What are tbe constituents of ma­
rine glue ? 

Hydraulic Presses and Jacks, new and see­
.ond hand. E. Lyon, 4'10 Grand Street, New York. 

C. F. S. says : A train of 100 cars must as-8cend a grade too heavy for one engine, snda second ODe 
Is called on. Now where Bbould tbe engines be to ac· 
compllsh the best results, both In front, or one In front 
and one In rear, or one In front and one In the mlddle, or 
one In rear and one In middle ? I claim that If both are 
ahead, they are not drawing alike, one draws on the fol· 
10 wing and vict versa. I claim that they will work best 
with one ahead and one behind, each engine pulling and 
pusblng 5Ocars. Answer : Merely as a matter of conveni­
ence, we should suppose It better, on a stralght track, to 
place both e�glnes together, so that the englneerB may 
communicate wltb each other and work together. On a 
curve, It would be better to give each a half of the train, 
probably. 

B. C. B. says that G. S. N. speaks of using petroleum for taking the scale 011' the fiues of boilers. 
.. I would suggest to all wbo have dlmculty In that way 
to use � gallon petro leum and from 6 to 10 IbB . of sal 
soda to a IIfty horse power bollcr. I have been uBing 
this for sIx montbs, putting the quantity named once In 
every two weeks In the boller, and I lind It both cheap 
and cffectlve. It should be put In after the boiler has 
been thoroughly cleaned." 

R. M. R. says : I am making a copper boiler. It IB 10 Inches long and 5 Inches diameter, and Is to be 
brazed together. The ends of the boiler are convex out· 
wardly; and having brazed In one head, how can I put tbe 
other In ? Are tbere any rules applicable to lind the 
dlmenBlons for small bollerB to Bult engineB ? Answer : 
There are no rules applicable to very small boilers. They 
vary too greatly to allow of geueral ruleB. Drill a hole 
In the head, put In a steady pin, or Bcrew or Bolder on a 
Blip of tin for a handle by which to steady the head. Then 
proceed aB with tbe other one. 

A. T. B. says : What size cylinders (for double engine) should I use In a twenty·five foot boat ? 
What Is thc beBt style and size of Bcrew to make ten mile. 
per hour? I have got a double engine S� Inch stroke by 
S� bore ;  will It do ? Auswer : See answer to A. '" Y., 
page 75, current volume of the SOIBNTIl'IO AlIBBIC.t.N. 
We should expect a very high pressure and a hllrh speed 
01 engine would be required. Put In as large a " true 
screw" as the boat will take. 

Y. C. E. says : I wish to know a formula by wblch I can calculate tbe number of gallonB per minute 
of discharge of a fire engine with an 8 Inch cylinder and 
the nozzle of the discharge pipe " of an Inch diameter. 
Answer : We have not at band Buch a formula as lB asked. 
We should be obliged to any manufacturers of steam 
fire engines who will give us uBefnl statistics and rulea 
for propertlontng them. 

G. D. asks : 1. How much water does an ordinary canal boat draw, and what IB the full depth ? 
2. There Is a cylinder. SO Inches In diameter, with a pump 
forcing water Into It. The pump Is 4 Inches,ln diameter : 
and there Is a dlscbarge pipe from the cylinder, 2 IncheB 
In diameter. If a force of 40 Ibs. ls applied to the plBton, 
with what force shall I dlBcharge the water from the 
pipe, whIch Is only � the diameter of the pump? If pos­
Sible, I would like to know wbat preBsure In poundB per 
square Inch tbe water exerts In Its exit from tbe pipe. 
AnBwers : 1. Canal boats are of dllferent slzeB. A large 
boat draws 5� feet loaded, and Is 100 feet long, 17 or 18 
feet beam, and about 8 feet depth of hold. It weighs 50 
or SO tuns, and carries from 175 to 200 tunB of coal. 2. 
Tbc pressure will be somewhere about 2 poundB per 
square inch, aa & maximum i experiment only can deter 
mine It. 

A. H. G. says : To calculate the lap of a slide valve, let A A be stroke of plBton, and B, path of 
crank. Space off on piston line A A the distance which 
the piston mUlt travel before 8team IB cut off (In thl. 
diagram, at " stroke) .  At thIs pOint, erect the perpen· 

dlcular line C, striking B at AI ; draw the diagonal D, 
striking plBton line at H and crank path at A. Now aB­
certain the travel of tbe valve, take half It, and with the 
dIviders set at balf the travel, Bet one leg at H, for a cen­
ter, and scribe the arc terminating a t  G G; draw the 
diagonal F. The space from H to F IB the required lap; 
from F to E, the opening of port. AnBwer : The con­
struction Is conveniently made and Is accurate. 

G. W. M. says : I am learning to electro­plate with a galvanic battery. My battery and connec­tion wires seem In perfect working condition and tbe battery beglnB to act when the positive and negative wires are Joined together ; but when these are lmmeroed In the gold or sliver solution, the battery power seemB to subBlde altogether unless I connect them In tbe BO· lutlon. when the negative recelveB only a slight coating. Can you tell me a remedy for tbe defect ? Answer : All metals are electro-poBltlve, and are attracted from their solutions to the zinc or negative pole of the battery, and whatever Bubstance they may be In combination with passeB to the positive pole of the hattery ; If yon 
are plating a teaspoon or any article ahollt tbat size, with sliver, you mUBt solder or otberwlBe faBten to the wire leading from the pOBltlve pole of the battery a sbeet of Sliver, about three Inches square ; hang this sheet In the Bllver solution ; then having carefully 
cleaned and connected the spoon with tbe negative pole, suspend It In tbe solution about three quarters of an Inch from the Bheet or plate. In most electroplating the plate fastened to the pOBltlve pole mUBt be of the same metal you wish to coat wIth . Thus for gilding a gold plate, for copper pilltlng, a copper plate, Is uBed. ThlB plate or sheet Is gradually consumed t(l keep up the 
strength of the solution, but It hilS also another Impor­
tant use as an electrode. Although metal solutions are 

W. W. The rules formerly in use were 
based, as are those given In the letter of our correspon· 
dent, upon the diameter of cylinder, and were about 
rlgbt twenty-five yearB ago, simply becauBe the range 
In sizes of engine, aB well as In pressure Of steam, etc., 
was very limited. In fact, however, the majority of 
such rnles are not based on any true lawB of proportion. 
Accurate rules are given for the principal parts of en· 
gines by the authorities noted at page 106 of present vol· 
ume of tbe BcIBNTIl'W AHBBICAN. Our editorial col· 
umns will occaBlonally contaIn articles which will more 
fully reply to our correspondent. He and his BhopmllteB 
should Bpend Bome of their leisure hours In the Btudy of 
algebra, after perfecting tbemselves In arithmetic, In 
order to be prepared to study those treatises. 

Baltimore. We have received a communica· 
tlon with the above sIgnature, without date, and unac­
companied by the name and address of the writer. We 
shall be pleased to reply to tbc question aBked when 
sent uB ln proper form. 

O. A. asks : How many screws of one foot 
diameter, at a speed of one hundred revolutions per 
minute, would a keel hoat 16 feet long x 4 feet wide x 2* 
feet high, use, to run the boat, when empty, at a speed 
of a mile In 15 minutes ? Answer : See page 75, current 
volume, ScIBNTIFIO AKERIOAN t answer to A. & Y. Two 
Bcrews are sometimes used ; never more than two . 

A. H. S. asks : What is your method of com­
puting the power of stationary engine ? Answer : Mul· 
tlply the area of plBton, average pressure upon It per 
square Inch �hroughout the stroke, the lengtb of stroke, 
and twice the number of revolutions per minute, togeth. 
er; then divide by 33,000 to obtain the actual horse 
power. 

. J. H. B. says : Is steam in a boiler under 
pressure a conductor of electricity ? Wbat Is the con· 
ductlng power of water as compared to Iron ? AnBwer : 
Steam IB not a conductor of electricity. Water IB usual. 
Iy conBldered a conductor, but tbe metalu are all Infi­
nitely superior to It. 

C. I. says : I would like to know what por­
tion of the power of the engine Is usually uBed to carry 
the piston and conncctlng rods, or how much power II 
used to carry a hundred poundB of piston rod with two 
feet stroke , making two revolutIons per Becond ? An­
Bwer : As an average, the preBeure on the plBton required 
to move the enlrlne ItBelf varleo, from 3 or 4 pounds per 
Bquare Inch In Bmall engines down to from 1 to 2 pounds 
In tho largest sizes . 

J. H. asks if the " steam man" has ever walked or run by steam with the feet upon the ground?  
. .  I refer to the steam man IIrBt exhibited In  New York city 
and afterwllrds through the UnIted 8tates. Is lt pOBslble 
for It to walk or rnn wIth the feet upon the ground, as 
constructed and exhibIted?" Answer : Yes ; we believe 
It can and does. 

J. B. J. says : The San Francisco Sunday 
Chronlc� conta1oB an article purporting to be a report 
from the Untted Stu. Conaul at Bruges , Belgium, to 
our Secretary of Btate, from which It appears that a cer­
tain "International Board of Subterranean Exploration" 
have been bOring Into the earth for many years, and have 
at length reached tbe depth of 37,810 feet, at a place 
called Dudzeele In Belgium. Among other Important 
dlBcoveries was one whIch was quite unlooked for, 
namely, the annihilation of some of the party by ' the 
molten earth, whlcb was pouring up tbrougb the perfo. 
rated shell and whIch, accordIng to one savan, would 
continue to 1I0w forever ; according to another, lt would 
ollly fiow 8umclently long to Inundatc Holland, Belgium, 
Denmark and a few other unimportant localities, IIl11ng 
up the North Sea with lava and connecting England 
wIth the main land, etc. The.e Ideas are slightly novel, 
but I bave Been no mention made of them In the SOlEN' 

TIl"IC AlIBBIO.t.N, my oracle In such things. I feel a lit­
tle skeptical at present ; but. If you are posted and will 
endorse the above, I suppose I must button my faltb to 
It. Answer : We are lIattered by the explesBlons of con­
IIdence from our correBpondent, but we decline to en· 
dorse the statement of the California journal. It IB not 
probable that tbe earth's crust could be pierced, not 
only to a depth of 7 mlleB bnt entirely through to tbe 
reglonB of fire, and the matter be kept a profound secret 
from all the sclentillc world, except the Sunday Chron' 
Icle of San FranclBco . 

J. A. L. sends us a stone, hoping that it is 
a diamond, and aBkB what It lB. Auswer : 'We are sorry 
to say the specimens prove to be water·worn fragments 
of liquid quartz. In hardneBs and gravity they fall far 
below the dIamond. 

W. M. asks for directions for kalsomining. 
" If the walll absorb moisture t<lO fast, what can be used 
to prevent It ? Will Spanish whiting do as well aB Paris 
whIte for kaIBomlnlng ?" Answer : Put on several coats 
of the kalsomlne waBh, letting each dry before applylng 
another. SpanIsh white and Paris wblte are the .ame 
thing. See page 351 of our volume XXIV. 

F. D. asks : What kind of engine is used In the Lay torpedo that was tried at N"ewport a short 
time 81nce, and how much power did It use ? How many 
cellB are tbere In the battery used aB motive power ? 
How much would tbe engine and battery weigh to make 
half a horse power? Answer : See page S35 of our vol· 
ume XXVII. 

J. M. asks : Is there any work in English , 
French or German, tbat giveB practical InstructlonB for 
laying out the teetb of wheels In actual construction ? 
AnBwer : Read J. I. HawklnB' translation of M. Camus' 
treatise on the teeth of wheels. If a copy of the "Engl. 
neer's and Macblnlst's A�sIBtant" IB accessIble, read the 
article on gearing, which Is about tbe best treatise, for 
general purpoBes, pnbllshed. An excellent abstract 0 f 
this article will be found In Appleton's " Dictionary o f  
Mechanlc8." 

J. B. sends us some mineral specimens, and 
requests an opinion as to their vallie. Answer : All the 
BpeclmenB are only varieties of chalcedonlc quartz. The 
one (weighing about 10 graIn B) which Is dark red and 
translucent IB tbe variety called carnelian, and Is the 
only one which a lapidary would want. But Bmall car· 
nellans are of little value . The cutting gives thc chief 
'valoe to nearly all gemB. 

T. B: wants a recipe for making bronzed 
lacquer for g8a llxtures, and aoks lf tbere are any work� 
on lacquers and bronzes ? AnBwer : Read Byrnes"'Prac, 
tical Hetal Worker's Asslstl\nt," 
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S. B. a�ks : Is it necessary- to have a venti­
lator on the top of an Icehou�e ? The Icehouse Is entire· 
ly out of the ground. and I was told that. nnless I put a 
ventilator In.  Ice would not keep In It. Answer : For the 
preservation of Ice. ventilation Is unnecessary. 

T. B. asks how to calculate the capacity of 
quare and round tanks. Answer : The capacity of a 

square tank 18 the length. breadth. and depth multiplied 
Into each other. The capacity of a round tank 18 the 
depth. the square of the diameter and the constant 
·78M multiplied Into each other. 

S. A. says : We have two boilers 14 feet 
long. 5 feet iIlameter, with llYl three Inch tnbes In each 

boiler. The bricklayer built the bridges 5 Inches from 
the bottom of boilers. and gradually sloped the brick 
to within two Inches of the boiler at back end. He like· 
wise built the bricks close to the boilers along the sides .  
18 Inches from the t o p  tubes. The chimney 1 8  110 feet high. 
which causes a very strong draft. Question: Are the 
bricks too close to the boilers at back end. and should we 
gain more heating surface on the sides. by having the 
brick work close to the boilers nearer water line ? We 
bnrn fourteen cords of wood per day ; we think It Is too 
much. Answer : The brick work at back end should ap­
proach the boiler closely. nnless lt checks the draft. As 
we are not told how much work Is done by the 14 cords 
of wood. we cannot form an opinion as to whether the 
amount Is extravagant or not. The heating surfaces of 
the boiler should be uncovered by brickwork nearly up 
to the water line. 

S. L. C. asks : 'Vhat is the most economical 
method of using steam In a rotary engine ? Would It be 
advisable t o  admit the steam twice dnrlng eanh revolu­
tion, and. at ea�h admission. use Its expansive power to 
drive the piston through one quarter of the circle ? I 
wonld like to purchase the right of a good rotary steam 
engin e .  Have any of your patrons snch a one to sell ? 
Answer : There are many rotary engines In the market. 
and the number patented Is very great. Some of them 
are !,robably emclent. but we know of none which have 
been tested. by reliable and sldllful engineers. with reo 
BUItS that have justilled publication. There were sever­
al exhibited at the Fair of the American Institute last 
fall. which attracted some attention. The same natural 
laws govern the action of steam In a rotary as In a reclp· 
rocatlng engine. 

J. B. asks our opinion on feeding a flue 
boiler 18 feet long by bringing the feed pipe through the 
boiler head near the bottom In the usnal way. and run­
ning It up Inside the boiler between two 16 Inch ftues. the 
said ftues being S inches apart and S inches from side of 
shell. He further says : Why not feed there as well as at 
bottom of boiler and on IIrst shee t ?  What would be the 
dlJl'erence. and would there be any danger In ao doing. 
the said boiler being over a puddling fumace ? Answer : 
Feeding there will do as well. Keep �he discharge open· 
ng well under the water line. however. to avoid Inject. 

Ing the feed watcr Into the steam space. If the water 
should be carried low. 

W. R. asks : Will a pendulum . vibrating in 
a vacuum. free from friction at the point of suspension. 
ever cease to move ? If two pendulums of the aame 
length. metal and pattern. one weighing 10 pounds and 
the other 1 pound. commence vibrating In the air at the 
same Instant. free from all lll!pediment except the fric­
tion of the air. which of the two wllI Btop ftrat ? Answer : 
A pendulum vibrating In vacuo. on a frlctlonlesl arbor. 
would never stop. In alr.the heavier the pendulum. the 
longer will motion continue. 

C. E. C. says : Will you please inform me 
what decarbonized oteel l •• and how It I. made ? How 
do It and laminated steel compare for use In gun bar· 
rels ? Answer : The terms are not recognized by metal­
lurgl.t •• but are trade designations. We are not certain 
as to the other pOints of the Inquiry. A " low steel " 
containing about one half of one per cent carbon. and 
free frqm Impurity. Is the best material known to engi­
neers for purpo.es requiring both strength and tough­
ness. 

J. S. B • • of Mich. The mineral you send ill 
Iron pyrite •• of no value. WrI,e directly to the party 
about the plano Invention. HIs addresl was pnbJ1shed. 

H. W. U. asks : Why are there not more 
low pressure steamboats on the Mls.IIslppl river. or are 
there any at all ? Answer : Because the water of the 
Mlssl8slppl ls seriously laden with earthy matters ; be­
cause the shallowness of that river. and of Itl tributa­
ries. makes It necessary to adopt the lightest pOlBlblo 
style of machinery. and because the high pressure non. 
condensing engine. with plain cyJ1ndrlcal boilers. appar. 
rently best fulllls the reqUisites of successful engineering 
there. With surface condensation It seems to UI not at 
all Improbable that condensing engines would succeed. 

C. M. N. says : I would like to know the 
pressure (on a check valve for " Inch pipe. the steam 
pres.lng upward on the mound·llke face of said valve) 
required to raise a weight of 60 pounds. The valve has a 
face like a watch crystal. Some time last aummer or fall. 
said valve. acting as a safety valve. would not work on 
account of the stem. which had suddenly become too 
tight. although It had been used for abont 18 months and 
I never had any trouble with It before. I think It 11 get­
ting a. bad as ever. Please explain. Answer : 1. The 
pres.ure per square Inch Is the .ame as for a valve with 
a ftat face. 2.  Examine the valve and stem and you will 
be able. probably. to determine. for yourself. the cause 
of trouble. That Is what we should ftnd It necessary to 
do bcfore we could reply to the question ... ked. 

H. P. I. asks : 1. How much water will be 
dI.charged per minute by a pipe 4� Inches diameter from 
a so urce 1� miles distant with a fall of 75 feet ; and to 
what hight will water be thrown at the pOint of delivery 
through a given .Ized nozzle ? 2. How much water will 
be discharged by such a pIpe under same circumstances 
Into a distributing reservoir sixty feet high. that Is. ftf· 
teen feet lower than source ? Answers : 1. About SO 
cubiC feet. 2. About 12 or 15 cubic feet. 

H. J. D. says : 1. What is the difference be­
tween cold water and steam pressure In testing steam 
bolle .... ? 2. Is there any danger In covering steam plpel 
with hair felting, the .team not being superheated and 
011 kep t from the felting ? 8. Is there any danger of 
spontaneous combustion to be apprehended from waste 
ftlled with the petroleum 011 •• paralD.n. etc . ?  Auswe .... : 
1.  There 18 no dllrerence In the amount of pre.sure e lt· 
erted. Hot water expands the metal of the boiler. and 
clo.el up slight leaks. and thus places the boiler under 
condltlonl more cl8sely approaching thole of every day 
use. under steam. 2. No. 8. We are Dot certain that 
there would be absolutely no danger. There would cer· 
talnly not be nearly as much as If tile 0111 were animal 
or vegetable. 

J. P. asks : With what force will water 
fal!1ng In a vacuum. from a hlght of twenty feet. etrUl:e 
upon every square Inch of surface at the bottom ? An· 
swer : It Is generally found to be equal to tWice the prel· 
lure due to the hight of fall. 

J. M. W. asks : What are the component 
parts of coal ashes ? Answer : These vary with th, .peeles 
and qnallty of the coal. Pennsylvanian anthracite coal 
gives : Carbon. 9(1"45. hydrogen. 2"48. oxygen. 2'45. ash 4·67; 
Newcastle cannel coal give.: Carbon. 78'06. hydrogen. 5'80. 
oxygen. S·12. nitrogen. 1·85, silicon. 2·22. Bsh. 8·94 ; Penn· 
sylvanlan bituminous coal give. : Carbon. 68·82. volatile 
combustible matter. 17·01 . and a.h. 13·35. 

S. S. says : I am running a 12x20 engine for 
saw mill. 'rhe boiler I. a two ftue. 22 feet long by " 
Inches diameter. with a u.ual pressure of 60 lb.. When 
the engine runs at about 200. the boiler shakes to a fear· 
ful extent. What makes It shake ? Is there more dan· 
ger of explosion when a boiler sbakes than when It 
stands steady ? Answer : If. as we presume. the boiler 
and engine are mounted 011 the same frame or the same 
foundstlon. the boiler Is probably shaken by the cnglne, 
the reciprocating parts of which are not balanced for so 
high a speed. A boiler already too severely strained 
might be exploded by a .evere " shaking." a • • po .slbly. 
were thr�e of those a t  Pittsburgh. the othcr day. by 
the explosion of the fourth. 

J. P. N. sayS : I would like to have an ex­
planation of the sun doga . In the summer o f l83I . ln the 
aftemoon. sun about an hour and a half high. I saw two. 
one on each side and on a line with the sun; but I do not 
remember to have seen the upper one. nor anytblng like 
a circle. and the two were not very brlgbt. This morn· 
Ing. February IS. at half past 8. I observed. for some ten 
minutes. two bright ones, one on each side of the .un 
and one above It. not quite .0 bright but longer; and be­
tween them and below was formed nearly a complete 
circle of pale white light .Imllar to B circle around the 
moon. The colors were yellow and orange . An.wer : 
The halo around the sun. caUed parhella. and the mock 
suns Bre due to the refraction of IIgbt occa.loned by 
ftoatlng solid particles of Ice In the air. Such. at least. 
Is the explanation given by Brewster and others. 

M. asks : Is it necessary to keep quickeil ver 
from the air ? In conllnlng It In one of the hollow glass 
tubes used on .team boilers for water gages. what could 
I seal the ends with ? What Is the red liquid used In 
thermometers ? Answer : QuickSilver ought to be put 
up In stopp�red bottles to keep out the dirt and prevent 
the formation of a 111m of oxide on the surface In warm 
localities. It I. a . polsonous substance and must be 
handled with cure. Where mercury Is employed about 
steam bolle .... . It Is well to protect Its surface with a lit· 
tie glycerin. The red liquid In thermometers Is usually 
alcohol tinctured with an aniline color. 

M. D. asks : What is the best wine made. 
and Its value ; and Is It made In Germany or France P 
Please state which Is the best produced In the said coun. 
trlcs. and Its value. and the quantity grown In each 
country. Answer : The be.t wines come from Germany 
and France. Champagne Is a true grape wine. and I. 
chlelly made In France. The statistics of production we 
h . ve not at hand. 

W. M. asks : In what volume and number 
of the SCIIINTIFIO AUIIIIICAN was the be.t way of mak. 
Ing collodlou published ? Answer : It Is easier to give 
the best process for preparing collodion than to hunt 
np an old reference. Dr. Van 1I10nckhoven recommend. 
the following : Dissolve 10 drams pyroxilln (of no mat­
ter what quality) In 1 quart each of alcohol and ether ; 
pour the liquid Into a vessel holding 10 quarts of water 
and shake well. The resulting precipitated pyroxllln 
Is placed upon a Illter of muslin. washed and dried. and 
Is found to weigh from 5 to 9 drams. Thl. product Is 
only feebly Inftammable. almost totally soluble In alco. 
hoI. and. even If obtained from the mo.t Inferior gun cot. 
ton, lt will produce very superior collodion. No matter 
In what manner the collodion I. Iodized. Its consistency 
will remain the same. IO.dlde of cadmium does not 
thicken It. as I. the case with ordinary collodi on. Neither 
do Iodides of sodium and ammonium make It thinner. 

T. L. sends a sample of boiler deposit and 
alks how to treat It. "II! a large IIlter remove It. If 
boiled before ftlterlng? WhIch shall I IIlter through. hard 
or soft wood shavings ? How shall I remove the scale 
from boiler. which II small ? What Is the depe.lt ? Will 
It adhere to wood ? What shall I apply to a shingle roof 
to make It less J1able to bum In ca.e of ftre ? Answer : 
The Incrustation Is chiefty sulphate of lime with organic 
matter. Tannate of soda. to be obtained of whole.ale 
chemists. with directions for �se. l.  said to prevent the 
formation of depOSits In boilers. 

C. says : Please tell me the best ingredient 
to make faded hair a nice dsrk brOWn. without Injury to 
hair or scalp. Answer : We have seen tt .tated In a 
German journal that the following hair dye Is entirely 
harmless. but do not recommend anyone to use this or 
any other preparation. Mix 10 parts of the subnltrate 
of blamuth and 150 parts of glycerin. and heat In a water 
bath ; gradually add caustic potash solution under con. 
ltant stirring until a clear liquid Is obtained. and then 
render the whole neutral by mean. of a concentrated 
solution of citric acid. Enough orange ftower water Is 
added to make the whole liquid weigh 300 part.. A 
small quantity of a solution of an aniline color to suit 
can then be put In to complete the preparation. 

A, L. asks whether the mineral enclosed in 
his letter Is of any value. and of what I t  Is composed. 
An.wer : It Is specular Iron ore. a variety of hematite. 

S. B. D. says : Please examine the enclosed 
four specimens of minerals and tell me what they arc . 
and of what vlllue. Answer : The fragments are too 
small for .atlsfactory determination. No. 1 Is calcite ; 
No. 2 appears to be zinc blende ; No. 3 Is ferruginous 
qnartz. and No. 4 re.embles re d hematite. 

G. E. B. asks how to temper steel shanks 
for shoes. a quantity being done at once. See page 139 
of our current volume (A. O.·s answer to L. H. W.) 

B. W. C. asks how to find the length of the 
line B C. ln our answer to F. E .  D .  on page 123 present 
volume. An.wer : B C Is the s quare root of the dUrer. 
ence between the square. of A C and A B. 

F. S. says. in answer to T. C. C. who asked 
how to remove scale already formed on the Internal sur. 
face of a boiler : You may use common sal soda .olutlon 
In your boiler to remove scale If It be sulphate of lime. I 
had the same trouble once. and could keep the boiler 
perfectly clean by the constant tise of the sal soda solu· 
tlon. which does not Injure tbe boiler. 

R. B. M. says. in answer to D. l\I.'s question 
about a leaky roof : Your roof leak. from the action of 
Ice on the lolder. which contracts with cold and expands 
with heat sumclently to open a crevice for the water 
from the Ice when It melts. Your roof !s several degrees 
warmer at the apex than at the eave. and hence the snow 
from the apex. warmed by the Intemal heat. melts; It 
congeals again at the eave. thus forming an Ice dam. 
which open. the sold �r and from which the water set. 
back and leak. through the crevice. Apply artillcial heat 
to the eave. or artlftcl8l cold to the apex. so al to have 
the eave warmer than the apex. See Patent No. 115,840 
dated May SO. 1871. 

J. B. H. says that H. C. D .• who asked if ihe 
011 In feed water (Introduced In exhaust steam) will In­
jure a boiler. Is answered well ; " but I would say that 
crude or common black lubricating 011 mixed with feed 
water and Inj e c t e d  will not cause foaming ; and If 
enough Is u.ed�all the steam will be greasy. and the en· 
glne will work very n;cely with It. I have used It,  and 
I know a case of an old boiler. considered dangerous for 
many years. wblch Is now considered safe. The scale 
fell olr from all smooth places. but all the crevices and 
leaks are well lllled with hard sub.tance. In such placel 
the 011 does not soften the seale." - ---------- - _ .  =---====== 
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Petroleum stili. Talt & AVI • . . . . . • . . . . . . . • . . . • . . . • . . .  185.673 

Bridge.  pivot. Clarke. Bonzano & GrllI'en • • . . • . • • • •  U5,776 Photograph bumlsher. E. R . Wcston.  (r) . . . . . . . . .  5.�81 

Broom head. Owen & Brydges • . . . • . • . • . • . • • • . • • . . • •  185.661 
Plano action. L. KUhner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18';.820 

Bru.h machlne. M. Dlllon . • . . • . . • . . . . . . . . • . . . . . • • . . .  135.694 
Plano sounding board, C .  F. T. Stelnway . . . . . . . . .  135,857 
PIpe. drain. W. G. Monk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.721 Bru.h. paint. M. Dillon . . • . . . . . . • . . • • . . • . . . • • . • • • • . . .  lSIS.685 Plpel. cutting. C. E. Hayne • • • • • . • • • . . . . . . . . . . . . . • • 185.644 

Buckle. harness tug. C. W. Adams . . . . • • . • • • . • • • • • . • 135.744 Planter. corn. Ingels & Mount . . . . . . . . . . • • • . . . . . • . .  135.813 Bung hole facer. Prosser & GlIJette • . • . • • • . •• • • . • . . . l85,848 Planter. cotton. J. M. Brooks . . . . . . . . . . . . .  . . . . . . .  135,766 
Bumer. petroleum. J .  Law • • . • • • . • . . . • . . . • . . . • . . • • • •  185.649 Planter. seed. T. C. Garlington . . . . . . . . . . . . . . . . . . . . .  135.704 
Bustle. J. H. Hall . • . . . . . . • • • . • • • • • • • . . • . . . . . • . • • . . . . . .  185.801 Platlorm. dumping. J. Atltlnson . . . . . . . . . . . . . . . . . . .  185 ,683 
Bu.tle. T. Stockman • . . . . . . . • . . . . • • • . • . . • • . . • . • . • • . . .  135,858 Plow. J . Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.829 
Button for Karments. A. C. Wilhelm . • • . • • . • • . • . • . •  135.739 Plow. H. SeUck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.850 
Can. cotton. H. W. Shepard . . . . . . . . . . . . • . . • . . . . . • . . . •  135.656 Plow, gang, J. K. McLennan . . . . . . . . . . . . . . . . . . . . . . .  135,654 
Can. cotton , H. W. Sbepard . . . . . . . . . . . . . . . . . . . . . . . . . .  135,854 Plow. wheel. W. C. Grimshaw . . . . . . . . . . . . . . . . . . . . . . 135.800) 
Can handle. H. W. Shepard (r) . . . . . . . . . . . . . . . . . . . . . .  5,280 Plow scraper. J. P. Swolrord . . . . . . . . . . . . . . . . . . . . . . .  185,868 
Cans. lIl!1ng 011. E. F. Wilder . . . . . . . . . . . . . . . . . . . . • • • .  185.680 Pre ••• beater. J. Cory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.780 
Candying machine. F. W. C. Spiess . . • • . . . . . . . . . . . . •  185.672 PreIs. tobacco. D. La Du . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.648 
Car coupling, C. S. Bigler . . . . . . . . . • . . • • . . • • . . • • • . . • . .  135.686 Printing press. Bailey & Watson . . . . . . . . . . . . . . . . . . . .  135.61 
Car coupling. W. J. ChapJ1n . . . . . . . • . . . . • . . . . . . . . . . . .  185.775 Pulley. C. C . Mo ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,7.2 
Csr coupling. Kennedy & DIss . . . . . . . . . . . . . . . . . . . . . .  185.714 Punch. belt. A .  N. Southwick . . . . . . . . . . . . . . . . . . . . . .  135,';84 
Car coupling. Royal. Lentz and Delbert • • . . . . . . • • • .  185,849 Puriller. middlings. Huntley & Holcomb . . . . . . . . . . .  135.810 
Car coupling, Truxel! & Williams . . . . . . . . . . . . . . . . . . . 135,8t:6 Purlfylngmlddllnga. Huntley & Holcomb . . . . . . . . .  IM,811 
Car coupling. L . B. WII.on . . . . . . . . . . . . . . . . . . . . . . . . . .  185.8'll Radiator. steam. R. Berryman . . . . . . . . . . . . . . . . . . . . . .  135 .758 
Csr. hand. H. L. Brown (r) . . . .  . . .  . . . . . . . .  . . . . . .  . . . .  . .  5.278 Radiator. steam. L. S. Daniels . . . . . . . . . . . . . . . . . . . . . . .  185.638 
Car. hand. H. L. Brown (r) . . . . . . . . . .  . . . . . . . . .  . • . . . . . .  5,2'74 Radiator • •  team. E. L. Elnckley . . . . . . . . . . . . . . . . . . . . . 135,&1 
Car spring. G. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.'192 Railroad gate • •  J. Beamlsdarfer. Sr . . • . . . . . . . . . . . . . .  135.620 

Car wheel. W. Wilmington . . . . . . . . . . . . . . . . . . . . . . . . . .  135,870 Railroad track. L. H. Peteler . . . . . . . . . . . . . . . . . . . . • • • •  135 ,839 
Car brake. S.  & W. W. Balkwll! (r) . . . . . . . . . . . . . . . . .  5,271 Railroad track. A. D. Rock . . . . . . . . . . . . . . . . . . . . . . . . .  135,667 
Car. frelght. B.  P. Lamason . . . . . . . . . . . . . . . . . . . . . . . . . •  185.717 Railroad truck. J. W. Bower . . • . • . . . . . . . . . . . • . . . . . . .  135,762 
Car. safety trUCk. B. P. Lamason . . . . . • . . • • . • • • • . . . • .  135.716 Ralls. etc . •  straightening. L. J.  Todd . . . . . . . . . . . . . . .  135.676 
Carbureter. T. Holmes . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . •  185.806 Railway track lifter. A . H . Arnot • • . . . . . • . . . . . . . . . . .  13;;.717 
Card. Ehow. A. H.  Dixon . . . . . . . . . • . . • • • . • . . . . . . . . . . . • 185.686 Rake. harvester, J.  Col!1n . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,691 
Carriage. child's. R. G. Britton . . . . . . . . . . . . • . . . • • • . . .  135,764 Rator, E .  A. Freeman . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . .  135,793 
Carriage step. G .  A .  Keene . . . . . . . . . . . . . . • . . . . . • . • . . .  185,815 Register. grain. S.  Ramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.815 
Carriage dash rail. Noye. & Stratton . . . . . . . . . . . . . . .  185.834 Roller. road. A. Llndelof . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,82 

Carriage painter's stand. J. Burtch . . . . . . . . . . . . . • • •  185,771 Rope. etc . •  preservlng;W. H . Torrey . . . . . . . . . . . . . . . .  135.85 
Churn . Borton & Hartley . . . . . . . . . . • . . . . . . . . . . . . . . . . .  185,761 Saccharine liquids. treating. C. W. Durant . . . . . . . . 135,788 
Cloth measure . C .  V . Hemenway . • . . . . . . • • . . • • • . . • . .  185,804 Sad Iron. J.  T. Fewkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,791 
Cooking apparatus. G. yinger . . . . . . . . . . . . • • . . • • • . . .  185.682 Saddle tree. P. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,75 
Cooler. beer. J. Chandless • . . • • . • . . . • • • • • • • . . . . • . . . . .  135.688 Sail. rotary. J.  E. Garcia . . . . . . . . . . . . . . • • . . . . . . . . . . . .  135,(41 
Com hu.ker. P .  Phlllp . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  Ig5.840 Salt. etc . •  evaporating. L. R. Comell • . . . • . • . . . . . . . .  1�5.6�0 

Corn huske�. P .  Philip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.841 Saw set. W. Tunstlll . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  135.8G1 
Coni�.heller. hand. J. M . Hawley . . . . . . . . . . . . . . . . . . .  185.709 Saws. handle for. W. Clemson . . . . . . . . . . . . . . . . . . . . . . . 135.623 
Cultivator. W. T . l'arker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.726 Saws. gumming. C . N. Brown . . . . . . . . . . . . . . . . . . . . . . . 185.769 
Cultivator. W. Taylor . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . .  185.786 Saws. setting. J. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,752 
Cultivator. B. Witter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185$12 Scls.or •• J. A. Correa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.6�2 
Cultivator. rotary. C .  N. Pound.tone . . . . . . . . . . . . • .  135,664 Scraping Instrument. V. N. Davis . . . . . . . . . . . . . . . . . .  185.699 
Derrick. Donald & Newton . . . • . . . . . . • . . . . . . . . . . . . • . .  185.'185 Screw cutting device. J. B. Low • . • . • • . . . . . . . . . . . • • .  IS5.SED 

Ditching machine. W. T. Hosltlns . • . . . . . . . . . . . . • . • .  135.8IYl Seed dropper. F. W. Young . . . . . . . . . . . . . . . . . . . . . . . . . .  133,74 
Drain .  G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185.723 Separator. grain. W. B. Allen . . . . . . . . . . . . . . . . . . . . . . .  185,74 
Drawer pul!. C. S. & E. A. Bamard • . • . • • . . . . . . . . . .  185.'154 Sewing machine table. H. Loth . . . . . . . . . . . . . . . . . . . . .  185,82 
Ore •• elevator. M. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,708 Sewing machine. book. C. H. Palmer . . . . . . • • . . . . . . .  185.C62 
Earth clo.et. B. L. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,817 Sewing machine fan. C. B. Veronee . . . . . . . . . • . . . . . •  185.868 
Elevator. steam water. A. D. Brock . . . . . . . . . . . . . . . .  185.76C1 Sewing machine. boot. W. Duchemin . . . . . . . . • . . . . .  185.787 
Engine. reCiprocating. Simpson '" Gardner . . • . . . . •  185.670 Sewing machine needle, J. Brooks . . . . . . . . . . . . . . • • .  185.767 
Engine. rotary, J. F. Early . . . . . • • • • • . . • . . . . . . . . . . . . .  185.789 Shedding mechanism. W. Gmlnder . . . . • • . • . . . . . . . • .  185.798 
Engine. bed plate for rag. G . A. Corser . . . . . . . . . . . . 185.631 Sheet metal stamping. T. P. Austin . . . . . . . . . . . . . . . . . 1S5,750 

Engine. valve gear. R. MeC .  Fryer • • . . . . . . . . . . . . . . .  185.786 Show case. W. H. Belir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,648 

Engine cut·oll'. etc . ,  R. McC. Fryer . . . . . . . . . . . . . . . . .  185.7M Sleigh. S. Morrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,600 

Engine valve gear. ete . •  R. McC. Fryer . . . . • • . . • • . . .  185.'l95 Slotting machine. J. S. Ettenborongh (r) . . . . . . . . . .  5.2 . ,  

Envelope. Kuhn & Atltlnson . . • . . . . . . . . . . . . . . . . . • . • •  185,819 Sod cutter. etc • •  C .  Leavitt . . . . . . . . . . . . . . . . . . . . . . . . .  135.719 

Evener. three hor.e. B. W. Sutherlen . . . • • • • . • • • • .  135,86l Sodaapparatu •• M. S. Andrews . . . . . . . . . . . . . . . . . . . . .  1 85.617 

Fence. extension. A. W .  Overholser . . • . • • • . • • • . . • • •  185.887 Soldering. J. Bedhell'er • • • • . . . . . • . . . . . . . . . . . . . . . . . . . .  135.847 

Fertilizer. I. M. Beames . . . . . . . . . . . . . • • . . . • . • • • • • . . • •  135.846 Spinning. draw for. Ackroyd & COckeroft . . . . . . . . .  135.616 

Flies. handle for. H. K. Austin • • • • • • • • . . . . . . . . . . . . . . 185.694 Spinning jacks. winding. J. Shaw . . . . . . • • . . . . . . . . . .  185.85� 

Fire ItIndler. M .  Gcrn.ey • . . . . . • • • • . • • . • . . . • • . . • • • . . •  185.706 Spool . A .  Carmlchel . . • . • • • • . . . . • • • • • • • • . . . . . . • • . • . . . .  185.626 

Fire extinguisher. O. F. Burton . . . . . . . . . . . . . . . . . . . . . 135.772 Spool ca.e. J. D. Cutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,7�8 
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Ste .. m .. nd air brake, W. Loughridge . . . . . . . . . . . . . . .  135,828 
Steel, T .  Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,768 Stone, cutting, A. S. Ge .. r . . . . . . . . . . . . . . . . . . . . . . . . . .  135,642 
Stop cock cover, F. H. L .. forge . . . . . . . . . . . . . . . . . . . . .  135,822 Stove grate, J. R. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,735 Stove he .. tlng, P. D. Beckwith . . . . . . . . . . . . . . . . . . . . . .  135,621 Str .. w cutter, J. F. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,816 Stud, necktie, J. A. Hard . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,803 
Stump extr .. ctor, Morchen & Doerfer . . . . . . . . . . . . . .  135,658 
Sug .. r, purifying, H. Prlew . . . . . . . . . . . . . . . . . . . . . . . . . .  135,727 Swing, E. A. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,788 T .. ble, Miller & Arm.trong . . . . . . . . . . . . . . . . . . . . . . . . . .  185,655 Thr ... hlng separator, H. H. Kurtz . . . . . . . . . . . . . . . . . .  185,821 Thr ... hlng b .. nd cutter, J .  A. Walsh . . . . . . . . . . . . . . . .  135,61"8 Toy, Butomatic, A. W. Browuc . . . . . . . . . . . . . . . . . . . . . .  185,770 Toy velocipede, W. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . .  135,351 
Trap, animal, E. A. C . Da Silva . . . . . . . . . . . . . . . • . . . . . .  1 33,732 
Tree protector, C. Ayers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,685 
Truss, C. H. Eggle.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.",688 
Umbrella runner, S. Wales . . . . . . . . . . . . . . . . . . . .  _ . . . . .  185,677 Valve, safety, H. Davies . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  135,698 Vehicle wheel , A. L .  Blackman . . . . . . . . . . . . . . . . . . . . •  135,623 
Vehicle wheel, J. F. & W. Downing . . . . . . . . . . . . . . . .  135,701 
Ve •• el, sheet met .. l, If. W. Shepard . . . . . . . . . . . . . . . .  135,855 
W .. gon body, N. B. Cooper . . . . . . . . . . . . . . . . . . . . . . . . .  185,779 Wagon coupling, U. Wynn . . . . . . . . . . . . . . . . . . . . . . . . . .  185,142 
W .. rplngm.chlne, J. B. Bancroft .  . . . . . . . . . . . . . . . . .  135,619 Washer, metallic, �l . G. Hubbard . . . . . . . . . . . . . . . . . .  135,809 W .. shlng m .. chlne, ]0' . W. Henson . . . . . . . . . . . . . . . . . . .  185,805 Washing machine, E .  Hoyt . . . . . . . . . . . . . _ . . . . . . . . . . . .  135,808 . Washing m .. chlne, J .  Strahl . . . . . . . . . . . . . . . . . . . . . . . . .  135,859 Water wheel, turbine, W. P. Hale . . . . . . . . . . . . . . . . . .  135,707 Weather strip, 1. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,627 Well, driven, J. Large . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,718 Whip socket, S. W. Beach (r) . . . . . . . . . . . . . . . . . . . . . . .  5,272 Wlndmll!, G. Shaver. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  185,689 Window shade , E. E. Johnson . . . . . . . . . . . . . . . . . . . . . .  135,713 Wrench, N. L. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,81< Wrench, J. Smiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,856 Wreneh, pipe, W. H. Burton . . . . . . . . . . . . . . . . . . . . . . . .  185,773 

APPLICATIO�S FOH EXTE�SlO�S. 
Appllca.tlons have been duly illed, a.nd are now pending­

for the extension of th� foiJowing Letters Patcnt. Hear 
tngs upon tne respect.lve a.pplication!'! are appointed for 
the days hereinafter mentioned :  
2:l,996.-SURGICAL SPLlNT.-D .  All!. April 80 .  2'I,03! .-RAILROAD FROG.-D. D. Lewis. AI:r1l 30. 
24,428.-TRIP HAMMER.-B. Hotchkiss. May 28 .  24,451.-ATTACHING HANDLE TO PAII . . -T. Eyans. June 4 .  
21,68S.-BoRING MACHINE.-L. V{orccstcr . •  June 18. 

EXTE�SIONS O RA�'l'J<J D .  
22,812.-ROLLING HORSESHOE IRON.-W. W.  Lewis. 
22,94l.-CAR SPRING.-A . B. Davl •. 
23,Oll.-W ATER WHEEL.-N . F .  Burnham. 
2-E,022.-MoLDING COVER FOR STOVE.-G. 'V. Gardner: 23,0S2.-STEAM PRESSURE GAGE.-T. W. Lane. 
23,O&J.-FmE PLUG.-J. L .  Lowry. 

DISCLAIMERS. 
22,812.-HoRSESHOE MACHIN E.-W. W. Lewis . 22,9U.-CAR SPRING.-A. B. Davis . 
23,085.-PRESSUEE GAGE.-T. W. Lane . 

DESIG N S  P ATENTED. 
6,885.-LAMP.-D . Ashworth, Kenton county, Ky. 
6,S86.-CARPET.-J . H. Bromley,Phlladel phla , Pa .  6,887 t o  6,409.-SHA wLs.-F . Wink, Philadelphia, Pa. 
6,410.-LANDAU SL'UGH.-J. C. Goold, Albany, N. Y. 
6,411.-FENCE.-J. I. Healey, Brooklyn, N. Y. 

TRADE MAHKS REGIS'l'ERED. 
1,123.-DRESS PATTERN.-W. Cornwell, Phll .. delphla, Pa . 1,12t.-MEDICAL COMPOUND.-E.Frese,San FrancisclJ,Cal. 
1,125.-PACKED SALMON.-L. L. Newton, Brooklyn, N. Y. 
1,126.-AxES, ETC.-Collins Co . ,  Collinsville, Conn. 
1,127.-11ARVESTEBs.-Whlteley, F .... ler & Kelly, Spring· 

fteld, Ohio. l,tl8.-SELF RAKE.-Whlteley, Fassler & Kelly, Sprlng­
fteld, Ohio . 1,129.-GU.<RD FINGERS, ETc.-Whiteley, Fassler & Kelly, 
Springfield, Ohio. 

SCHEDULE OF PATENT FEE� , 
uri each C .. veat . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 Un e .. ch Trade-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.') On filing each application fora p .. tent (17 ye .. rs) . . .  $ l ,'j  
On I.sulnge .. ch orlgln .. l Patent . . . . . . . . . . . . . . . . . . . . . . . .  $20 On appeal to Examlners·ln·Chlef . . . . . . . . . . . . . . . . . . . . . .  $ 1 0  On .. ppe .. l to Commlssl"ner of Patents . . . . . . . . . . . . . .  $20 
On appllc .. tlon for ReIssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 On application for Extension of P .. tent . . . . . . . . . . . . . . .  $,'j0 
UII granting t:1e Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $,'j0 Un fiUng " ll!scl .. lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 Un an a pUcation for Design (8» ye .. r.) . . . . . . . . . . . . . .  $1 0 
On aa .. ppUcation for De.lgn (7 years) . . . . . . . . . . . . . . .  8 1 .')  On an application for DeSign (14 years) . . . . . . . . . . . . . . S30 

VALUE OF PATENTS 
And How to Obtain Them. 

P r ac tic a l  Hin t s  t o  Inv en t o r s  , ROBABL Y no Inve.tment of .. sm .. n sum 
� of money brlug . ..  greater retnrn than the 
lJ1iS. expense incurred in obtatn!ng a patent even 

when the �nvent1on Is but a small one. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, BIge· �' -"a. low, Colt, Erlc.son,Howe, McCormlck, Hoe 

p' and others. who have amassed immense for­
tunes from their Inventions, are well known. 
And there are thousands of others who have 
realized large snms from their patents. 

More than FIFTY THOUSAND inventors have availed 
themselvcs of the services of MUNN & Co. during the 
TWENTY-SIX ye .. rs they have acted a. solicitor. and 
PubU.her. of the SCIENTIFIC AMERICAN. They st .. nd .. t 
the he .. d In this class of bn.lne.s ; .. nd their large corps 
of assistants, mostly selected from the ranks of t.he 
p .. tent Omce : men capable of rendering the be.t service 
to the Inventor, from the experience pr .. ctlcallyobtalned 
while e" .. mlners In the Patent OtHce : en .. bles MUNN & 

Co. to do cverythlng appertaining to p .. tents BETTER 
and CHEAPER than .. ny other rell .. ble .. gency. 

� This is the 
HOW TO � �lo.lng In· 
OBTAIN qn l r y  I n  

nearly eve-

Jtindifit 
of Patents. An application consist. of .. Model, Draw­
Ings, Petition, Oath, .. nd full Speclftcatlon. V .. rlous 
otHclal rules and form .. lIties must .. Iso be observed. The 
efforts of the Inventor to do all this business himself are 
generally without success. After great perplexity .. nd 
delay, he Is u.ually glad to seek tbe aid of persons expe­rienced in paten t business, and have aU ·the wOTk done 
over again. The be.t plan Is to solicit proper .. dvlce at 
the beginning. If the parties consulted are honorable 
men , the inventor JUar safely confide his ideas to them ; 
they will advise whether the Improvement Is probably 
patentable, and will give him all the directions needfnl 
to protect hIs right •. 
How Can I Best Secure My Inventlon1 

This is an inquiry which one inventor naturaUy asks another, who has had Borne experience in obtaining pat· 
ents. Bis answer generally is as follows, and correct : 

Construct a nest model, not over a foot in any dlmcn­
mon-smaller if possIble-and send hy express, prepaid, 
.. ddressed to MUNN & Co., 87 P .. rk How, tog,.ther with .. 
de.crlptlon of Its operation and merits. On receipt 
thereof, they wtll examine the Invention carefully, and 
advise you Q!'l to its patentability, free of charge. Or, if you have not time, or thc meane at hanll, to construct a model , make as good a pen and ink skctch of the im· 
provcment a8 possIble and Bend by mail. An answer as to the prospect of r, vatent w111 be received, usually, by return of man. It is sometimes best to have a search 
made at thc Patcnt Ofttce ; such a measure often saves the cost of an application for a patent .  
T o  Make an Application tor a Patent. 

The applicant for a patent shonld furnish a model of 
his Inyention if sURceptible of one, although sometimes it may be dispensed with ; or, if the invention be a chem­!cal production, he must furnish ... mples of the Ingredl· 
ents of which his composition consists. These should beseeure)y packed, the inventor's name marked on them, 
and sen t hy express, prepaid. SUlall model�, from a dis· 
tance, can otten be sent cheaper by mail. The safest way to remit money is by a dr8"f l ,  or postal order, on New York, payable to the ol'derof MUNN & Co. Persons 
who 1 i \'C in remote parts of the country can usually pur· 
�hfl.s� drafts from 1"h("11' merchants 011 their New York 
correspondents. 

Rciss u e s .  
A reissue 1s grantcd to the original patentee, his heirs, 01' the assignees of the entire interest, when, by reason of an insufilefent or defective 8pectfieatton, the original patent Is invalid, provided the error has arisen from in­advertence, accident, or mistake, without any fraudu· 

lent or deceptive intention. A patentee may, at his option, hdve in his reIssue a separate patent for each distinct part of the inycntion comprehended In his original appllc .. t1ol:l by payIng the 
required fee in each casc, and complying with the other requirements ot the law, as in original applicatioi.Js. Address MUNN & Co., 87 Park I!ow, New York, for full particulars. 

Dcslgn Patents. 

Fo:-cign designers and manufactnrers, who send goods 
to this {'ountry, may-Bucure patents hcre upon their new patterns, and thus prevent others from fabrica ting or selling the same goods In this market .  

A paten t  for a design may bc  granted to any  person, 
whcther citizen or aIten, for any new and original desilln for a manufacture, bust.statue, alto rcl1evo, or bab relie t any new and original deSign for the printing of woolen, sUk, cotton, or other tabrics, any new' and original IIll­preR'Jion, ornament . oatt crn. nrfnt. or fl fcture. to  t:(' 
printed, painted, cast, or otherwise placed Oll or worked into any article of manufacture. 

Design patents are equally as important to citizens ss to foreigners. For full particulars send for pamphlet to MUNN & Co., 37 Park How, New York. 
Trade_arks. Any person or firm domICiled In the United St .. te., or any firm or corporation residing in any foreign country where siInllar privileges arc extended to citizens of the 

United State., may register their designs .. nd obtain pro· 
tection. This Is very important to manufacturers in this country, and equally 80 to orelgners. For full particu­
ars address MUNN & Co., 37 Park Uow, New York. 

Canadian Patents. 

On the ftrst of September, 1872, the new patent l .. w of Canada went Into force, and patents are now granted to citizens of the United States on the .ame favorable terms as to citizens of the Dominion. 
In order to apply for a patent In Canad .. , the applicant mnst furnish a model, specification and dupUcate draw­

Ing., .ubstantl .. lly tbe same as In applying for an Ameri ­can patent. The patent may be taken out either for five year. (gov· ernment fee $20) , or for ten ye .. r. (government fee $40) 
or for fifteen years (government fee $60) . The five and ten year patents may be extended to the tenn of fifteen years. The formalities for extension are simple and not expensive. 

American inventions, even if already patented in this country, can be patented ill Canada provided the Ameri­can patent is not more than one year old. 
All person. who desire to take out patent. In Canad .. 

are reqnested to communlc .. te with MUNN & Co., 87 Park 
How, New York, who will give prompt attention to the business and furnl.h full In.tructlon. 

Foreign Patent!!. 

The population of Great Britain is 31,(XX),CXXl; of France, 87,()(X),OO) ; Belgium, 5,000,(0); Austria, 86,OOO,0Ckl ; Prussia, 
4O,OXI,OOO,and Uussta, 70,OO,tXX)' Patents may be secured by American citizens in all of these countries. Now Is the time, when business is dull at home, to take advantage of 
these Immense foreign fields. �Iechanical improvements of all kinds are always in demand in Europe. There wtll never bc a better time than the present to take patents abroad. We have reliable business connections with the prinCipal capitals of Enrope. A large share of .. 11 the patcnts secured in foreign countries by Americans are obtalnod throngh our Agency. Address MUNN & Co., 37 Park How, New York. Circulars with full Information on foreign patents, furnished free. 

Rej ected Cases. 
Rejected cases, or defective p .. pers, remodeled for 

parties who have made applications for themselves, or 
throngh other agents. Termsmoder .. te. Addre.sMuNN 
& Co., stating particulars. 

Copies or Patent!!. 

Persons desiring any p .. tent I •• nedfrom 1886 to Novem 
ber 26, 1867, can be supplied with otHclal coplcs .. t .. reas· 
onable cost, the price dependlng npon the extent of dr .. w· 
ings and length of specification. Any patent I.sned since November27, 1867, .. t which 
time the p .. tent Omce commenced printing the dr .. wlngs and specification., m .. y be h .. d by remitting to this of. ftce ,1. 

ry letter, describing some Invention which comes to this A copy of the cl .. lm. of any patent issued since 1686 
otHee. A pO'iIi"e answor c .. n only be h .. d by presenting will be furniShed for ,1. 
.. complete application for a patent to tbe Commissioner WIlen ordering copies, please to re11llt for �11. Bame .. s 

above, and state name of patentee, title of invention,8nd d .. te of p .. tent. Address MUNN & Co., p .. tent Solicitors 37 Park Row, New York. 
MUNN & Co. w1ll be happy to see Inventors In per.on, at their offi.ce, or to advise them by letter. In all cases, they may expect an hone8t opinion. For such consulta­

t�ons' opinions, and advice, no charge is made. 'Vrite 
plain ; do not use pencil or pale Ink ; be brief. All business commit ted to our care , a,nd all consults- I 
tions, are kept secret and Rtrictly conjlileJ,tial. I In all matters pertaining to patcnts, such as conductlLg j 
interfcrences, procuring extensions, drawing assign· 
ments, examinations into the validity of patents, etc., special care and � ttention is given. For information and for pamphlets of Instruction .. nd .. dvlce Address 

MVNN & CO., 
PUBLISHERS SCIENTIFIC AM [CAN, . . - .... 

3 1  Park Row. New York. 
OFFICE IN WASHINGTON-Corner F ond 7th 

I!!Itreet�, opposite Patent Office. 

�duertistUleulS, 
RATES OF ADVERTISING. 

Back POlre - - - - - - - $1 .00 0 line. In.ide Po Ire - - - - - - 7,'j cents a line. 
l!.,'ngravings may head advertisemeRt8 at . he same rate per 

line. by mea8urement, as the letter-pres8. 

VIENNA EXPOSITION. .JOHN G. ROLLINS & CO., American Merchants, Old 
���1b�g��n�org�¥:,�n��n;ii���:�fX:g�r��ac:;r;o�� tributors to the Vienna Bxposition, and wtll gladly un. 
�{JJ::s� \�;I�a�1�:c����r�I!�f:���nn1;�G�18:iI�r�IA1rd� DANFOHTH, Boston, Mass., U. S. A. 

SHIfET ifETA-L S'rAMPiNG of-;'li-descrip: tiona done at short noUce and at reasonable p'rices, by AMERICAN SPOOL CmIPANY, Westerlr, R. I. 
� TEAM PU MP-A valuable patent on the \..:J steam cylinder of a dlrect·acting Steam Pump for 
��J:EI1��b�tl�� J.n.r thing In the m .. rke t. Address Box 

SHORT HAND ] ,'j0 words por minute In 
, 4 weeks. Send .tamp for circular. .. ��:..?RAY-, ::�_�. Box �,847, N. Y. 

AGENTS WANTED - For the--Protean Button Hole Lancette, the best sell!n� srticle In the ma,rket, Agents are making from 150 to '7� per week. Send 25 cents for samgle and circulars. The CONNEC. 1��vUlo�k�VELTY W IlKS, 599 Broadway (Room 28) , 

$25 A DAY' Agents wanted. 30 new and u.e· 
• ful articles, NOVELTY Co.,Saco,Me. 

-i�-samPies-seOt by mal1for-SO cts., that retail quick for �U. R. L. WOLCOTT, 181 Chath .. m Square, New York. 
THE SELDEN DIRECT-ACTING 

Steam Pump 
IS THE BEST Stean. 
Pump made. 

Send for Circular 
Price List to 

A. CARR, 48 court}f�� ��r"iblY 

NASHVILLE 

Industrial E XDosition. 
Tile Board o f  Managers .. nnounce that their 

THIRD GRAND INDUSTRIAL EXHIBITION 

WILL BE OPEN FROM 
:lIA Y 1st TO 31st, 1 873, 

Under the auspices of the MECHANICS' AND MA.NUFAC­TURERS' ASSOCIATION, NASHVILLE BOARD OF TRADE, and TENNESSEE HORTICULTURAL SOCIETY, in Spactous 
Building., de.lgned and erected for the purpose. 

W!ll be open to receive goods 
F1l,I:))I APRIL 1ST TO 30TH. 

Open to the PubliC from .MA Y 18t TO 818t,1878. 
The various departments have been greatly extended, .. nd will embrace the product. of the SOil, Forests, .Mines. 

.Manufactures and Art. Ample fsc!lltles for tr .. vel .. nd tr .. nsportation will be 
offered, and will, it Is believed, largely increase the un· precedented attend .. nce of last year. iT Exhibitors should m .. ke Immedl .. te appllc .. tion 
for space. 

T. R. PUGH, COR. SEC'Y. 
WM. STOEKELL, 

PRES'T. 
NashvtIle, Tenn. 

The 'I SAVE MONEY by pur�ltas Ing the best Plano·Forte. Do not de· elde wbat m .. ke to get unt1J you write 
A R I 0 N [for onr IUustrated Clrcnlar, which we matI free. The " Arion Piano " con· 

I talns, four p .. tented Improvements that m .. ke It more durable th .. n any 
PIAN 0 plano In the market. 

Write for Clrcnlar, .. nd mention 
• where you saw this notice. IS I Address THE ARION PIANO· 

T B , FOETE COMPANY, 5 East Four· HE EST . teenth Street, New York City. 
WOOD WARD'S COUNTRY HOMES. 

150 DESIGlITS and PLANS for Houses of moderate cost 
. ORAN1Jf:fll�ha� Co., PuBLISHERS 245 Br0811way, N.-York arSend for Catalogue of all book' on Architecture, Agrlcnltnre, Field Sports and the HorRe 

AMERICAN ROLLED NUT & TUBE CO., Ricbmond, v .. . Nuts from !I( In. to S In. , hollow aftfng, Turnbuckles, &c.,IDanufact-ured by Ostrander's 
grg��:'in .. �i�t�:n:fgr ����.fr�'W"ir�k���WEW���:l 

T H E  

S O I El _ O El  B EI O OBD 
F O R  

1 8 7 3  
A Compendium of the Scientific PrOgt t, FS and Dtscove ric. of the Preceding Year. lllustr.ted with Steel Plate and 0;�lt�rv�n�:'i����2: &)J pages, 
�rHIS NEW AND SPLE�DID BOOK is -, W ready . Its contents will embrace the most Intc ing Facts and Discoveries In the various Arts and ences that have transpired during th e '[lrecedlng yea I 
r����nfoA��l�eg jj�;a;r':;e����r"l Progl e.s of the W 

I.-Cl'EMISTRY AND �1ETALLURGY. - Embra(' accounts of all the chief Chemical Diacoverics, I 
f��ri�����t�l��� ���c��ls::tt;���s�u1��:����n��li� the Processes of Working Iront Steel, Lead, Copp , Gold, Silver, anJ the various Metals with engray .. ings of New Apparatus, <!escrip f ions of New Alloy!) and much other vakIable information. 2.-MECHANICS A ND ENGINEEIUNG. - Embraclng dcscriptions of New Mechanical Processes, Inven­tion!!!, Public Works, Improvements in Steam Ell-
�:::i l�1JJ��'e�gt�r�e���I��rls'�:��le�r����agt��i Enginecring, Builcftng, New Mechanical InYentions, 

s.-�fMt"�lc1W��r��Tc HEAT SOUND.-Embrac-Ing the latest Improvements in Telegraphy aud Tclco 
f::i��, �re��I�1��ir!��,PN��c!�dnii��fluP.:!:�l��tro�� of Eleetrfcfty in the Arts-with engravings. t.-TECHNOLOGY.-Embraclng New and n'eful Inven· tions and Discoveries rel .. tlBg to THE AUTS ; 1m 
E:'�:t����� it�c1rnOe�Oyg���Pr�������N�;'k��E!�: Improvements pertaining to Textile Industry, Weav­ing, Dycing, ColorinJ{, and the various braIlches of Industrial Labor, with nccounts of New Industrial Products. Animal, Vegetable, and Mincral-wlth en· 

5.-W<HT�'t AND HORTICULTURE.-Descrlptlons of 
r�;rJI���spi�rc�eJ{n�h����, �1�hJ-J�:��BjFJ[���cI'h� teresting Facts in relation to Cultivation, Propaga 

6._���hedijL;flRE'��';!nf�d Useful Information lu the branches of Agriculture, with Notices of New 
�g.cel�e;r:V:;{ !�S!i��n�re�t�: PJ����' �:�:i:i��� Manures, Informa tion concerning �omestic Animals. 

7._R'{f�11s��1�' II(j'm&eli&l�;-E�6�&:1¥:�1%�"tat. f'"t Information concerning Building Materials, 1m· provements thereon, Improvements in Houses, Fur· 
�!��!;'a���I��r�t��: ie{iJaeb��li���0:�;t�����1arl�Og to Food, lts �reparation .  Preservation, (�te. , including New and Valuable Uecipes, and a great variety of Miscel1aDcous Information pcrtailJing to the House-

8.-Rrl�E'IN1 �1ffi'16�<\.�sTHERAPEUTICS, HYGIENE. -Exhibiting the progress of Medical Science In varl· ous branches, New Medicinal Preparations, New Health Invention. and Appll.nces, wltb much Inter-
9.-wr¥tl-R1�'"Wt�1f'8RY AND ZOOLOGY.-Tbe latest discoveries in Microscopy, Implements and AppItan. ces in Microscopic InvestigatIon, Scientific EXfrlora. 

���ttiit��r!Ok���: t:t����rni'�����i�tor;l:�cftf� 
��dern�Se��IBa��ft�o e�a��iri las' .Birds , Reptiles, }I'ishes, 

10 & 1l.-ME1'EOROLOGf, 'I'E�mESTRlAL PHYSICS 
���t?J�ffr�irl��c�e�otl�.��l�!�f::�������l����r�:B and Discoveries, Including -de.criptlon. of the Great 

12._��tb���� .. r!'Nr;lt�'ii'��WI£'&Y._The Latest snd 
:oor��:��e[g��fsg o?�oJ�g1iJ�����1����i�f�:ea;!1 �:: 

13.-'i";iHg�b�tfl.�R".:'e�Jier���;:�W;,;�l:,�::'Ve�rte . ..  nd Intonnation relating to the Planets, Comets, Meteor· ites, Aurora, the Sun, with Reports of Astronomim,] 
14 &P,Il;:���'&�1'P'Fi'."sx�t'll6'L"6�¥'.��foc��. hies of distinguished Men of Science" with ste�-pf .. te and other Portraits. Notices of rrominent �Ien con· nected with Arts and Sciences, recently deceased with Portraits. 
in:��7 ir<;;;�:�� ���irX�t�O a�� ��n�������l�og���� copy of SmENCE RECORD FOR 1873. It will be a most In­teresting .. nd valuable Book. and shonld bave a place In every Boust"hold, In every Library. 
In�.P��;'?$��vo. Hand.omely Bound. Many Engrav· 

�ent by mail to all parts of the country:, on receipt of the price. A lIber .. l discount to the trade and to can ­vassers. For sale at all the principal Bookstores. 
MUNN & CO., PUBLISHERS, 

37 Park Row, New York City. 
THE SCIEA TIFI C AMERi CAN will be sent one ye .. r .. nd one copy of S CIENCE RECORD POR 1873, on receipt of $4'50. 
SCIENCE RECORD FOR 1872, uniform with tbe 

above. Price $2. ----�------- .--------

PAGE'S WATER FLAME COAL LIME KILN, with co .. l or wood. No. 1 Soft White Lime 
��2:�fe��'N�¥� use of water. C. D. PAGE, Patentee, 

____ • •  _0 _ __ _  0 __ - _ ._ _ _. ___ •• __ ." __ _ . _  

E M. MAYO'S PATE�T BOLT CUTTER. 
• Send for lllustrated Circular, Cincinnati, Ohio. 

SMOKERS 
Send 2'e. for the new self·adju.tlng 
�"{i.t�� �3�ECJW:l:°���� i7�'i!:0�':i� way, New York. 

�-.' c ;'  (i 1JMMERS, Single-iud- Double -Up 
�.��ide'r��,l��0!3°s��:��fl�r���f�fe��}���8rs�ig!�§ for circular. G. A. PRESCOTT, Sandy Hill, N. Y. 

CLAVEHACK COLLRGE and Hudson Riv­) er Institute, at Claverack, N. Y. For both sexes ; 1 furnished rooms ; 20 instructors . Term opens March 17. ALONZO FLACK, President. $425 Upright Eng!l!e andTr.bular Boller (4) HOR •• POWER, wltb .. U TrimmingS-ALSO, (10) HORse POWER. Send for circulars. VARIETY IRON WORKS COMPANY, Cleveland, Ohlo . 

© 1873 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR PRACTICAL MEN. 
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lent, tree of postage, to any one who w�l favor me w1th 
his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Philadelphia. 

VAL UA BLE B O OKS 
ON 

HEAT,STEABI 
AND THE Steam Engine. 

Box.-A Practical Treatise on ::c:eat : A s  ap-
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draullcs. Illustrated by 14 plates, containing 114 IIg-
urcs. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4.25 

Burgh .-'fhe Slide Valve Practically Con­
sidered. By N. P. Burgh. Completely Illustrated. 
$12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '2 .00 

Bur�h.-Practical Rules for the Proportions 
��r�g�:� ����W. ��M���':II�:r ������.

d
. �."ll�':; 

Campin .-A Practical Treatise on Mechanical 
rn��f;i;:�:,: t��r;;���ls�

e
��clfllle�����t'a�r�!i 

manipulation,manufacture of steam engInes, etc., etc. 
1Vith an appendix on the analysis of iron and iron ores. 
By Francis Campin, C. E. To wbich are added, obser­
vations on the construction of steam boilers, and re­
marks upon furnaces used for Bmoke prevention; with 
�g��P��';,�:e:XfJg�

iO
I�rusfrrt�d �7n:'V90�fat�. �ii��& 

wood engravings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6 .00 
Colburn.-The Locomotive Engine : Including 
�a�":�iiWr!��a�� t�
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tion and management. By Zerab Colbnrn . lIlustrated. 
A new edition . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 

Fairbairn.-The Principles of Mechanism and 
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proportions of shafts, coup:lings of shafts, an� engag­
Ing and diOengagln

� �
ear. By William Fairbairn, Esq. 

��t��!�W'���.����. � . . .  �r. .�;:.� �:S? ����. ����: . .  ��$�� 
Main and Brown.-The Marine Steam Engine. 
By Thomas J. Maln
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F. R. S

e
Ass't MatbematlcafPro-

�:���B����� fs���. l!.:t
a
b. �.

I
,
l
'b�ierU������

h
R.

a
;� 

attached to the Royal Naval College. With numerous 
illustrations. In one VOlume, 8vo . . . . . . . . . . . . . . . . . . $5.00 

Main and Brown.-The Indicator and Dyna­
mometer : WIth tbeir practical applications to the 
steam engfne. By T. J. Main, M. A., F. R. S., AslI't Prof. 
Royal Naval College, Portsffim;.th and Thomas Brown, 
Assoc. Inst. C. E.jCblef Engineer R. N., attached to the 
R. .N. College. 11 ustrated. From the Fourth London 
Edition. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

Norlis.-A Handbook for Locomotive Engi-
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Engineer. New ed'n. IIIustrated_ 12mo., cloth . .  $2 .00 
Templeton.-The Practical Examinator on 

Steam and tbe Steam Enf,ine : With Instructive refer-
����:, ���J!riEfB!h:��

t
gt::;:.

n
s:: -Wt�II:� ¥:�tl:ffn
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Engineer. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 1 .� 

Watson.-The Modern Practice of American 
Machinists and Engineers : Includln
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the most economical speed of the same ; the results 
verified by actual practice at the lathe, tbe vise, and on 
the tIoor, together with workshop management, econa 
omy of manufacture, the steam en
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William B.-On Heat and Steam : Embracing 
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TIFIO BOOKS sent, free of postage, to any one who will 
fUrnlsb his address. 

HENRY CAREY BAIRD, 
406 �B.WJ¥\��tM�,

L
��:d�jphla. 

MACHINERY, MOSTLY NEW. 
Engine Lathe, 4 ft. Swlng, 14 ft . Bed. Good as new. 
4S In . Sup.Flour Bnrs,Bale,Splndle,Brush & Sup'tg Frame. 
���: ���:�'k���l:.�
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our. 
Excellent Bolt Heade

'f 
Steel J 'Ies, we

W
ht 500 Ibs. 

�
e
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he . 
Fine Waterwheel Governor,Amus'make,Chtcopee, Mafls. 
Holly Force Pump,FireAnnlhllator,cap. 200 gals. pro mln_ 
Heav. Clr .Saw Frame,Table,Gage Arbor 2Io17, 28 ln. Saws. 

Prices reasonable. EDWARD nARRISON, 
New Haven, Conn . 

E. P.  BAUGH'S 
PATENT SECTIONAL MILLS, 
For Grinding Raw Bone!!> Ores, Clay, Feed, Phos­
phate Rock, Guano, and all nard and Tough Substances. 

BAUGH & SONS, 
Philadelphia, Pa. WOOD AND IRON WORKING MACHIN­

ERY of all kinds manufactured by T. R. BAILEY 
& VAIL, Lockport, N. Y. lIlustrated Catalogne free. 

THE RAILROAD GAZETTE -A weekly 
Journal of Transportation, Enldneerlng and Rail­

road News. Tbls paper Is Intended for railroad omcers 
and employees who aim to acquire a knowledge of their 
occupatlon

j 
and wish for 
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romotlon. Subscrl
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To Electro -Platers. 
BATTERIES, �HEMICALS, AND MATE-
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ing Electrlclan, 19 Bromfteld Street, Boston, Mass. lIlUll­
trated catalogue Rent free on application 

THRR� � �' �CIMEN COPIES of the AMER-
1 _ · .• i bTOOK JOURNAL, :f.ndsomely IIInstrate<! wltb 

E�g���N
s 
Il\�d�

o
i�'ir' t��ee 

e
�'t.';,,1ea SJInJi:J0ll-� 

�::.D
s
A��S:��,t����o& �'lt ew:r:::���'¥a�

o .. t 

I N V E N T O R S  
Who wish to realize pecuniary benefit from their rights, whether patented or not, and 

MANUFACTURERS 
Wbo desire tbe Introduction of new 

�r:::��a�'I;:s�:;'
I
:�s 

t
&:::���hatJ? ot�i��

y In New York, shonld send for the 

NEW YORK EXPOSITION AND MANUFACTURING COMPANY, 
. (CAPITAL, 8100,000.) 52, 54 &  56 Broadway, New York City. NO ADVANCE CHARGES. l.658. 

Tlu.D" MARl<. 
FIRST PREMIUM AWARDED BY THE AMERICAN 

INSTITUTE �'AIR, 1871. 
Prii���;l'S-

t
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iron, tin and wood. Send for 8 circular and sample 
For sale II.!' the tra<!,e .... and PRINCE'S MET ALLIe PAINT 
COMPANY, D6 CJUJAR STREET, New Yo,·k. 

SILICA. TEl or SODA. 
In Its various fonns. PHILADELPHIA QUARTZ CO_ 

AND PUNCHING 

DROP PRESSES, 

NE W PATTERNS. 
MACHINISTS' TCOLS-all sizes-at low prices. 

E. & R. J. GOULD, lIl to 118 N. J_i.f;,!a�Ji."N. J .  

Machinery, 
Wood and Iron Working of every kind. Lebtber bnd 

Rubber BeltillgJ Emery Wbeels, Babbitt Metal, &c. 
GEO. PLACE '" CO., 121 Cbam"e.s & 108 Reade Sts, N_Y 

Machinists' Tools. 
The largest and most complete assortment In this conn 

try, m�'k'W'"i�'iili �TEAM ENGINE COMPANY 
121 Chambers & 108 Reade Streets, New York_ 

Cold , Rolled Shafting. 
Best and most perfect Shafting ever made, constantly 

on hand In large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Couplln[f and Self-oiling adjustable 
Hanger.. GEORGE PLACE & CO., 

121 Chambers & lo.l Reade Streets, New York. 

Sturtevant Blowers. 
Of eyery size and desc

U��R"Gi
o
�rt't;W' �

n
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nd. 
121 Chambers &'108 Reade Streets, New York. 

W I L D E R ' S 

!��;aY! :!.I!£!t!��Ch!������ 
Makers, Tlnners,-Brass Manufacturen, Sflversm1tbs1 &c. 
Warranted the be.t produced. Send for Catalogue, ",c. 

NEW YORK STEAM ENGINE CO., 
121 Chambers & 108 Reade streets, N .  Y. 

J H. WHITE, Newark, N. J., Manufac­
• turer of Tin, Zinc, Brass and Copper Spun Bot-
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Metal Work, Dies, Tools, and Patterns to order. 

.Uling Machines. 
STANDARD, UNIVERSAL INDEX AND PLAIN. 

Send forlllustratedcatalogne io tbe BRAINARD MILLING 
MACHIN" COHPANT, 115 Water St., Boston, Mr..s. 

-BOPBB. BOT .A.IB. 
ENGINE COMPANY, 124 Chambers St., New York . 

$1:: t $\>O J'I�r dayl Alltent. wanted I All cia ••• ofwnrklnJrpeo­
tJ 0 � )11e, or�lther _es, youug or old, makeJl:lore DlOney .. ' 

work for U8 in t:iclr .pare mament. or ion the UlJle than atanythlDf 
11 ••• P"rUculara rno. .A.ddreuO. St.lnaon. Co.. l"'w-tlaud.Jlalu .. 

JJln dent' It" (lr�nder. 
i)ieje grotie unb t�iitige �{ajfe unjrer lBe. 

bllJferung mad)en roir Iiejonber!! barauf 
!1ufmerfjam, baa unjre j'yirma burd) i�re .lBer· 
Iiiubung mit m3aj�ington unb ben europiiijd)en 
�auptpiibten, Iiejonbere lBort�eile 3ur �rlan. 
gung bon in. unb au!!{iinbijd)en lj3atcnten 
Iiietet. 

3'eber �rfinber, g{eid)biel rodd)er \nationa{i. 
tlit ange�iirig, ift burd) bie liliera{en jJ3atentge. 
lege ber $treinigten ®taaten 3um jJ3atentjd)uo 
fiir �rfinbungen Iimd)tigt . Unjre ijirma ij't 
limit, gej'tiit.lt auf 26jli�rige �rfa�rung ,  beutjd)e 
�rfinber jeber ,3eit 3U Iierat�en unb 3U mlitiigen 
\Ilreijen rajd) unb piinftlidJ jJ3atente au erlangen. 

i)ie i)eutjdJe ®ection iP in ben �linben 
fli�iger beutjdJer 3ngenieure, �l;eidJe in bet 
Office perjllnlidJ mit �rfinberu berfe�ren 
werben. 

i)er "Scientific American " roirb in jeinen 
elpalien bie Iiebeutenbmn �rfinbungen lie. 
,predJen. 

�orrejpDnben3 erbeten unb prompt Iieant. 
roortet \Ilamp�lete in beutjd)er ®prad)e roer­
ben aUf lBedangen franco 3ugejanbt. 

Ibrejjire : 

'gauuu & �o., 
"Scientific .American" Patent .Agentur, 

3 7  jpAd lIlo"', 
New York CitT· 

1832, SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 
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SONS':Matteawan, N. Y. and 118 Liberty St., New York 

WOOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planers and Ricb­

ardson's Pat·eut Improved Tenon Mach1nes. 
Central, corner Union st" Worcester�ass. 

WITHERB. RUGG & l'ICHARDSON. 

IIIIIIIl �-.-J WR�R��HT 
BEAMS & GIRDER S 

INVENTORS' NATIONAL UNION. 
GIBBS & CO., 178 Broadway New YorK. 

Sold on Commission. Send for elrcular. 
WOODBURY'S PATENT 

Planina and Matching 
and Molding MachYnes, Gray & Wood's Planers, Self-olling Saw Ar���: 'WM��,

r wood �m���y�t����."g
.y. ; Send for Circulars. 1 67  Sudbury stre"', Boston. 

OTIS' SAFETY HOISTING 
Machinery. 

NO. 348 BRO,$�i'Y, Jf$�oA_ 
CO .. 

Andrew's Patents. 
N o�":�

,
e::i�i��o:

v
�::o;:C::

t.
or Geared Hoist-

Safety Store Elevators. Prevent Accident, if 
Sm:�:.!'B::!t;. a�'!f��Bn:n��:�k. 
Oscillatln&' En�nes, Donble and Sin&,le, 1-2 to 

100-Hor"e power. 
Centrifn&,al Pnmps. 100 to 100.000 Gallons p!,r MiDnte. Best Pumps in the World, pass Mue!, �aDd. Gravel. Coal, Grain, etc • •  with­

oQt Jruur�. �!�l'::�tc�:.!f!�
�
�Brable, and Economical. WM . D. Aru>���M':"��New York_ 

FOOT SAWING MACHINE-best out-
51 Co��\�ri�? s1�:�'t�� :�lC¥)��k�S a plane. S. C. HILLS, 

TH-E�;PHiL·A-DELPHIA " - - --- ---­

HYDRA ULIC JA CK. 
P ISTON guided from both ends; all working 

parts guarded from dust ; Single or double pumps cyUndel'!.z. shafts, rocker arms, pistons, etc., entirely steel: No. 14 .N. 5th st.,�Phlladelphla. I PHILIP S JUSTICE No. 42 Cliff st., .New YorK. . •  
WHALENTURBINE. KOMBkBto purcbaser ampblet sent free. SlOTH WHALBN, Banston SPK, N_ Y • RISDON'S IMPROVED 

. . � . '
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, Send for ClrCUIBr to 
, T. H. RISDON & CO., Monnt Holly, New Jersey_ 

BURDON IRON WORKS.-Manufacturers 
of l'Umpl

� 
Engines for Water Works, High and low Prel!l8Ure En nes, Portable EnR1nes and Boilers of all kinds, Sugar ms, Screw, Leve

�
l>r

']fA 
and Hydraulic 

�.A'K"�it, �a
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r
�.,'M��f;��·N. y�

B RD & WHIT-

C o r r u g a t e d  I r o  D, 
Iron BUildlngs

t,
Roof'!t Shutter'!t &c. MOSE: Y IRuN BRIDIiE & ROOF CO., Send for Circulars. Otllce, 5 Dey st., New York. 

'A '-ASON'S P AT'T FRICTION CLUTCHES l1'L are manufactured by Volney W. Mason & Co., Providence, R. 1- Agent'!! 1;_ B. BROOKS, 60 Cliff street, New York ; TAPLIN, RivE & CO., Akron, Ohio. 

MACHINERY 
NEW and 2d-HAND. __ Send for Circular. CH·A.s. PLACE , & CO_ 60 Vesey st., New Yorlr 

RUBBER STAMPS, Steel Letters,!be LIttle Gem, Stencil Dies, &c., U. S. M. 'P'G Co., III W. 
Lombard St., Baltimore. $10 a dIL} to Agents. 

PROTECTION AGAINST FIRE.. 

HALL BROTHERS 
Are prepared to intro ­
duce their " System of 
Sprinkle'rs" into Mills, 
Factories, &c., at short 
notice. Call and see a 
practical operation of 
same at their works, 

36 CHARDON STREET, 
B O S T O  •• 
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BUERK'S WATCHMAN'S TIME DE-

TECTOR_-Important for all large Corporatlone 
and Manufacturing concerns-<lapable of controllillg 
wit� the utmost accuracy the motron of • watchman OJ 
�:!t?��d%��eJ��il::.aches di1fe

J�
�. if��W�,

Of hit 

N. B.-Tbls detector Is c�v�':eIJ
O
�i'�o

B
��

t
��'p�re�i. 

Parties using or seiling these Instruments without au 
thorlty from me will be dealt witb according to law. ;RICHARDSON, MERIAM & CO. 

Manufacturers of the I .. test Improved Patent Dan els' and Woodworth Planing Machines, Matching, E=atlh 
��I�:�:��rci,��

n
A��8t!y!�8!rtc�g���'8���f�f' X:� Arbors, Scroll saws
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Cut-off, and Rill-saw Ma-
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a
��t:l����: and price lists sent on application. ManUfactory, Wor­ce8ter. Mass. Warehouse, un Liberty bt, New YorK. 17 , 

� HINGLE AND BATIREL MACHINERY.-U Improved Law's Patell.t Shingle and lit:i.c!!lg )fa chine, simplest and best in use. Also, Shingle Heading and Stave JOinters, Stave EqutlUzers , Heading Planers Tlll'Ill!��' &c. Address TREVOR & Co:, Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN-
ing the maximum of emctenc

l' durability and econ-
�le'I;

I
:�J����6'l;�.:-tw'ri�

i
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nse. All warranted satisfactory 0]' no sale. DeSCriptive 
circulars sent on a

1W
lication. Addre.s 

Liberty st., �e �. YO�tDLEY & CO., Lawrence, �18SS. --------------------
Niagara Steam Pump. 

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

P. BLAISDELL & Cb. 
MANUFACTURERS OF FIRST CLAS� 

MACHINISTS' TOOLS. Send for Circulars 
Ju.ckAon st., Worcester, Mass. 

You ask "'HY we can s('it f'I"lrst 
Clas� 7 Octave Pi aliOs for 1290"" We nnswer-ltcoiil.s less than 830(;;. 

mak
e
A��hts,':f�f ���� m��: 

ct. profit. We havl3 
but ship direct to tami­

price, and warrant. 
�('nd for JUu�trat{'d cir­to over 500 Bankers, Merchan� whom you may kno w), u.sin� our Pianos. and Territories. Please state where you saw 

U. S. Piano Co., 865 Broadway, N. Y. 
n INCINN ATI BRASS WORKS-Engineers \ , and Steam-fitters' Brass Work. Best quality. Send for Catalogue. F. LUNKENHEBlER, Prop. 

LATHE CHUCKS-HORTON'S PATENT 
from 4 to 86 inches. Also for car wheels. Addt es. 

E.  HORTON & SON. Wlnd.or Locks, COll ll . 

OF THE 

SCIENTIFIC AMERICAN. 
The Best Mechanical Paper in tlte World! 

A year's numbers contain over 800 pages and severa 
hnndred engravings of new machines, useful and novel 
Inventions, mannfacturlng establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN 10 devoted to the Inter . 
ests of Popnlar SCience, the Mechanic Arts, Manufac­
tures, Inventions, Agriculture, Commerce, and the in­
dustrial pursuits generally, and Is valuable and Instruc­
tive not only In the Worksbop and Manufactory, but also 
In tbe Household, the Library, and tbe Reading Room 

To tIM! Mechanic and Manufacturer ! 

No person engaged In any of the mechanical pursuits 
should think of doing without the SCIENTIFIO A1lERI­
OAN. Every number contains from six to ten engravings 
of new machines and inventions which cannot be fonnd 
In any other publication. 

Ohemists, Architects, Millwrights and Farmer8 

Tbe SCIENTIFIC AMERICAN wl11 be fonnd a most 
nsefnl rurnal to them. All the new discoveries lu tbe 
SCience of chemistry are given in Its columns ; and tile 
Interest. of tb , architect and carpenter are not over­
looked, all the new Inventions and discoveries apper­
taining to these pursnlts being publlsbed from week to 
week. Useful and p .... ctlcal Infonnatlon pertaining to 
the Interests of millwrights and mlllowners will be found 
pnbllsbed In the SCIENTIFIC AMERICAN, whlcb Informa­
tion they cannot possibly obtain from any other source . 
Snbjects In which planters and fanners are Interested 
will be found discussed in the SCIENTIFIC AMERICAN, 
many Improvements In agricultural Implements being 
Illustrated In Its colwnns. 

We are also receiving, every week, the best sciell tific 
journals of Great Britain, France, and Germany ; [hUB 
placing In onr possession all that Is transpiring In me­
cbanlcal science and art in these old countries. We 
shall continue to transfer to our columns copious ex­
tracts, from these journals, of wbatever we may deem of 
Interest to onr readers. 

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

$8.00 
1 .50 
1.00 

One copy of Scientific American for oue year, and 
one copy of engraving, " Men of Progres.:s " 10.00 

One copy of Sclentillc American for one ye"r, and 
one COpy of " Science Record," for 1873 4.50 

Remit by postal order, draft or express. 
The postage on the Sclentillc American Is live cents per 

qnarter, payable at the otllce where received. Canada 
snbscrlbers must remit, with subscription, 25 cents extn: 
to pay postage. 

Address all letters and make all Post Otllce ordero M 
drafts payable to 

MUKK cl CO., 
87 U,BX BOW, NEW YOn. 

© 1873 SCIENTIFIC AMERICAN, INC.
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Adverti.emenlB will be admltkd on tM. page at the rate OJ 

$1.00 per line for each Insertion. Ji}ngrtJlng. may 
head advertl8emen18 at the .ame rate oer Une bl/ _ 
urement, a. the letter'f}r .... 

TA. value qf the ScncNTIFIO AlDIlIIOAN a8 an advertlflng 

_dlum cannot be over·esl/mated. Its circulation I. te 
times greater than that ofanl/ Bimllar journal now pub· 

/I.hed. It goes Int8 all the States and Territories, and I. 
read in all the prine/pal libraries and readlng-room. Of 

Ihe world. We invite Ihe attention qf lho •• who wi.,. to 

make the:r bU8lnes. known to Ihe ann.zed rates. A bU8!' 
n888 man wanlS .omethlng more than to Be. hili adver· 
1i8ement In a printed DeWlIPaper. He wanlll e/reulat/on. 
If It 18 worth 25 cenlB per lin. to advert/.e In a paper OJ 
tn.·ee thousand clreulallon, It t8 worth es:m per line to 

ad.erlise In one Of (Of·tl/·f/ve lhonaand. 

To PURCHASE-A large amount of Second 

ll'On �i�:e��c�:.y11� &�.�iJ'r::��s :��g�r�,nrhnOe �rs�'i':; <IIS)108e of them cheap for cash, will 1Inll a purchaser on application to W. A. JAMES, ROCHE & SPENCER, 
273 South Canal Street, ChIcago, Ill. 

A. S. CAMERON & CO., I 
ENGINEERS, 

Works, foot of East 2Sd street, New York City. 

Steam Pumps, 
Adapted to every possIble duty. Send for a PrIce LIst. 

MORRIS, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT·mON TUBES 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL, 

.ParJ'!:Wo:':s� &o,,�,s &��tters' Supplles, MachInery for 
NO. 1� GOLD ST .. NEW YORK. 

MAHOGANY, 
ROSEWOOD FRENCH WALNUT SATIN 

WOOD, HUNGARJAN ASH, CED�R, ETC. 
Large and ChoIce Stock Foreign and Domestic Woods, ln 

VENEERS BOARDS, AND PLANK. Imp6rted and Manufactured by 
GEORGE W. READ &; CO .. Omce, M111 and Yard, 186 to 200 LewIs St., cor. 6th, E. R. Branch Salesroom-1 '70 &; 1'72 Centre St., N. Y. 

�'g:n�f�r"8lt�1:::r��>;.�a���Wi:: executed. 

R. A. V crvaIcn's Brick Machines, 
Made at Haverstraw, Rockland Co., N. Y. Making nIne tenths of all the brick used In the State. Send for cIrcular. 

New York PLASTER WORKS MANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c. Our DOUBLE EXTRA. P18st·er Is unsurpa88ed. Every B'urel warranted. Our Quarries are In Nova Scotia. WORKS, 469, 471 & 4i3 CHERRY STREET, NEW YORK. 

RANSOM SYPHON CONDENSER perfects and maintaIns vacuum an Steam Engines atcost of one per cent Its value, and by its use Vacuum Pans are mn with full vacuum without AIr Pump. Send to WM. 
�h�:pa�y ��t�'!t":al��':N ���,tlgr f��r�EI'..r:.onal call, or -= MACHINERY for grinding Tools and Metals, gumming Saws, cleaning Castings, grinding Planer 

. 
Knives perfectly straight-unequal­ed for the sterling quality of Its material and workmanshIp, the duo 

_ ��WVrBll1\Wl��·DMt��OM. PANY, Woonsocket, R. I. 

' :Tho Harrison Boilor." 
Seven years' servIce In  some of  the largest establish· ments In New England and elsewhere, with boilers 

���hl��pZa"t':d ���l':¥r[:\'l:'.:' s:���::ll���t���lh":t thIs Improved g"nerator has taken a permanent place In the use of steam. Fifty Thonsand Horse Power have been made and pnt In AW'iI."etls':.':-r,:��h o� f��sW;r�:ggYBdo'i'l!�nk eIther steam generating or superheating surface, and when this needs entire re-newa) it call, be made as good a8 1lew at an outlay 
Qf onll/ one half tho coot Qf a new boiler. It can be taken 
r�� rg� �R���� �isn':.'&�gr'i;::,ojj�gf���loo�s�.\'�kc�o�� of the original setting. It is most <IImcult and expensive to take out and replace the ordinary wrought Iron boller, 
which, when worn out. i8 C01Dpa,.atlvell/ teor/kles., and 
can 8Ulrcelv command a purchaser at any price. 

det�r:;;�:f��I!��8e��8 a:fve���8C;�8tb:8 Wl��e c��ag� t�t 
��df��ce, ��gu�'im�gn 'b°:I\�':-� no morc than that of the 

For 3"1 Information, cIrculars, etc., application mnst be made direct to the 
HARRISON BOILER WORKS, GraysptTr:.ief��I'!:, Fa 

OOVERING for BOILERS 
A ND PIPES. SuperIor Quality. First PrIze Am. Institute FaIr. VAN TUYL MF'G CO., 528 Water St" N. Y. 

American Saw 00. 

Always Roliablo. 
Wrieht' .. Donble-Aetlne Bueket­

Pluneer. 

STEAM PUlPS. 
Made by the Valley Macblne Co. 

EASTHAMPTON, Ma ..... No. 1 Ferry Street, eorner Geld Street, New York. 
JLUrol'ACTUBERS OF IRON PLANERS, ENGINE LATHES, 

Patent Movable Toothed 
Drill., and other MachinIsts' Tools, of sv,erlor qnal· 

CIRCULAR SAWS l�h o��a�c:':.����:�IM;;wF�'A f��r:.UHj'Hs�CCl: 

For steep or lIat Roofs, In all cllmates, 
ASBESTOS ROOF COATING. For restoring old Tin, Felt, and Shingle Roofs , 

ASBESTOS BOILER FELTING. The best non-conductor, and the lightest and m?st eco· nomlcal covering for Steam PIpes, BOilers, 011 Stills, etc., whether housed or exposed to the weather. These mlfterlals are prepared ready for nse, and can beR"Jgl:rWJ'I1,t�W as�El':tiIING FELTS, ASBESTOS BOARD, ASBESTOS PAPER, ASB£STOS, ASPHAL­TUM, &c. Send tor Descrlpt1ve Pamphlets, PrIce LIsts, Terms to Dealers, etc. 
H. W. JOHNS, 1 E8tabll.hed l New Omces�87 MAIDEN LANE, eor. 

In 18.o;s. r G().LD tiTREET. New York 

THE Proprietors of C. N. Goss' patents, r" cently I.sued, for Improvements In Horse Hay Rake8 wish to arrange with a fiiiw more partIes to manufacture the be8t horse rake In the conntry .. upon r()yalty or oth. erwlse. Address F. G. BUTLER, »ellows Falls, Vt. 

ING co., New Haven. Conn. 

STEAM ENGINES, 
PORTABLE & STATIONARY. 

" THE BEST, CHEAPEST, MOST DURABLE." 
L�'!'::�';,�� &!-'1!,:�',\rfo�adTrcll'iWIs, Screw and 
UTICA STEAM ENGINECO • •  Utlca, N, Y, G. G. YOUNG, GRNERAL AGKNT, 42 Cortlandt St., New York. 

NOYES MILL FURNISHING WORKS are the largest In the UnIted States. They make Burr Millstones, Portable Mms, Smut MachInes, Packers, Mill PIcks, Water Wheels, Pulleys aad Gearing, specially adapted to 1I0ur miJ�sT. �8H�r ��JY;�ntralo, N. Y. 

� � L i P S E. O O U E1 L E  r U P B I N E  
WAT E R  W H E E L  

ST I LW �LL &> S I E R C f.  M F G  L U  U;' 1 -:-u \  v 

O N E T H O U S A N D D O L L A R S  PER MO:NTH' has been made !IY OU�lIlITS seiling two new PATIINTS. A�drcss N. Y. BOYER & CO., Parkes K IDDER'S P ASTILES-A Sure Relief for burg, Pa. Asthma. STOWELL & CO. Charlestown, Mass. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S . llA..lfUF ACTURER8, TRBNTON, N. J. 

FOR Inclined Planes,Standing Ship Rigging, Bridge., Ferries, Stays, or Guy. on 'Derricks & l:Jranes, Tiller Ropes, Sash Cords of Copper and Iron, Lightning Conduct.rs of COPj,er. �ectal attention given to holat· 
����f;, �v�1 k���efc:,rnd Igf�:rn�J��:�t�n. A&�l I�� pamphlet on �ransmlsslon of Power by WIre Ropes. A arge stock constantly on hand at New York Warehouse, 
___ No. 117 LIberty street. 

CHAMPION SPRING 
'
MATTRESS-The latest and best Im)1rovement. Do you want a health'!. and comfortable bed ? Here It Is. The softest eaS1es , ct.ea�est, most popular, and durable Sf ring Bed 

��e'f:�fttout\t b�I�lle"g��p�::lri re�a�I��� ���: )1ered steel sprlngs ,so unfted that the�essure Is equally (JIstributed. EasIly moved or carried about the house. Can be lifted, turned, or rolled up like a blanket. Both sides alIke. No frame. no wooden slats, no straps. May be uscQ on 1Ioor without bedstead. No under bed reo qulred. Needs only half thickness of hair mattress. The regular sIze double bed, 4 ft. 6 1n. by 6 It., contaln8 192 
f��P���:���n�n�st�v. ���mnarh�S �:�r:a�f�Ya:; Qther. Warranted nofseless. Any sizes made to order. Send for pIctorial circular. Retail price of double bedl r6�' w��m�e�l�lr:l'lfi��o�e:t �� '8::�;!t,[.;. t�:�lnf:�!n�. ed. F. C. BEACH & CO., Makels, 131 and 133 Duane Street. New York. 

Bradley's Cushioned Hammer Is a great fmprovement over all other Helve Hammers ; It has so many valuable and useful devices for common and swedge work, besides conveniences that were be-
f8�: �a':tkg��l�et� otflt8C���agMoaoJ�'i�ir�lou:�i�:!: In a brief n�Hf1:MtHhl�A�?l,sa&V{�W:a;;'�!�N. Y. 

Machinist's Tools 
EXTRA REA VY AND IMPROVED. 

' 

LUCIUS W, POND, MANUFACTURER Worcester, Mass. Warerooms, 98 LIberty streettN'ew York. A. C. S EBBINS, Agent 

PETER COOPER'S 

Rofinod Noats' Foot Oil 
FOR FIRST CLASS :MACHINERY. ' --0--It contaIns no gum or acId, and Is warranted pure and eq;:j�:��I�

e:: ��WJl��itng Blip, New Yerk. 

Diall lUlld Po inted 
STEf\�/I nRII�]� S . i 

TBB T A.ITB 00., 
INVENTORS & BUILDERS OF SPECIAL 

MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS, from 1 In. to S feet In dlam · The TANITII EMERY WHEIIL Is rapidly taking the place of theftle and the Grlnd8/one. If you wish to make 1m· 

r;fr���g���:E;;'o:: f!;ittidt� F�i!�liiDr:�l ,�n:��f.; the saving on Files, 'L:bQr, and \Jages. A judiCIOUS use of Tanlte Emery Wheels and Grinding Machinery will more than repay the cost In thIs year's work ! Nothing 
:�I� 04?n�t�1�:.';' w�f� �t�a���t��eag),1:rsd o,\u�C�\� are steel, and each mfnute's use injures fts cutttDf erures. 
A Tunite Emerh Wheel never grOW8 dul I Em-
r�rr�d����s����e a �g::nth::l:\Dlt�::a�� W�n��l�i:tf!� Emery GrInding. Prices : flo, 100, �, ,50, $70, $75, ,911, ,95, $110. fl25, ""��, ,175. Sena for CIrculars and Photo· graphs te 

The Tanite Co., 

-::-:NE:::-:-:W:-::-:CYO==RK:C::-::S:-::=:AF=tETv�UdS=bTE:�AM�POWER-C(i:' 
30 CO RTLA N D T-ST., N EW YORK. 

SUPERIOR 
STEAM ENGINES 

special machlnery dnplication of parte. Therare &!fe, Economi­
cal, FAsily kanaged, and 
not liabla to .urange­
menl. Their COMBIN­
ED E N G I N E  AND 

B O I L E R  is peculiarly ad­
a p t e d  t8 all p u r p o s cs r&o 
quiring small power. More , t han 4 0 0  en­gines, from 2 to 
100 horse-pow­er, In nec. Send f o r  Illustrated 
circular. 

~ 
Union Stone Co.,  Patentees and Manufactnrers of EmeryWheel8 &; EmeryBlook .. 

In 81ze and Form to Snit various 
GRINDENs:c�lW����tns, DlA· ¥�:;P13pj:G�����D'S PA· 

�t{e�lglf�1�E:: Cutting, Leather Spllttlng, and all 
OFFICII, 11EXCHANGB STRBRT, Boston, Mass. 
BIUNCH OFFICIIS 1 W. S. Jarboe, 98 Llber1;y .streethN. Y., r 502 Commerce Street,Ph1ladelp la,Pa . IITSend for cIrcular. 

SUPBR-BBA TBBS Save fuel, and supply DRY steam. Easily attached to any boiler. HENRY W. BULKLEY, Engineer. 
98 Liberty St., New York. 

Pwwoometers For testing Ovens, Bollar 
� _ • 1Ines, Blast furnaces, Su· 

per.Heated Steam, 011 StlUs, �<;;;N�idW�sBULKLEY, 
98 Llj)erty St., New York. 

Boilers & Pines covered with "ASBESTOS FELTINtfi" saves 25 per cent la fuel. Send for cIrculars. 
Asbestos Felting Co. ,  

IT l.y,:;,a�rn ���ua�n?t'e��J �ml�s��: �ieY.-

BEACH'S Scroll Sawing Machine,Improved guaranteed the cheapest and best In use. Thirty 
n:r�' t.r:�?e::'ft. l���lodJI!&r��trgnC�t:l:�:nlJ:.��e 

s The fact that this shaftIng has 75 per c., .. 1 greater 
l:r:�r,�:d�.:rt���:Ct����:: �oof:������1�lt.ot�� are also the sole manufacturers of the CRLRBJlATBD COIr LIN" PAT. COUPLING, and furnIsh Pulleys, Hangers, etc., g!tr�� roost approved styles. J�rieJ!:ttf��'iU'&':fPII' 

Try Itreet, 2d and 5d avenues, Plttsbnrgh, Pa. 
190 S. Canal st. Clilcago. r:r"Stock. of this Shafting In store and for sale by FULLERtDANA & FITZ, Boston, Mass. 

���6E1C-M£%q���n���i':e�WI��' N. 
Y. 
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