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BORING MACHINE. 

The invention herewith illustrated is adapted to the bor­
ing and turning of pulleys, gears, spiders, etc. .A. is the bed 
or frame, which is cast in a single piece, and arranged to 
fasten to a post, as at B. C is the face plate which is cast 
with the hollow shaft, D. The latter fits in the boxes, E, 
and serves throughout its whole length as a bearing for the 
bat', F. The cone pulley receives motion from a suitable 
belt, and transmits it to the 
gear wheels, G and H. In the 
hub of the latter is a feather 
which, acting on a slot in the 
bar, F, communicates power 
to the latter. 

The work to be bored is fast­
ened upon the chuck, I, as in 
an ordinary lathe. If the ex­
terior of the object is to be 
turned, a set screw in the shaft, 
D, is screwed down upon tile 
bar, F, and motion is thus im­
parted to the shaft, D, face 
plate and chuck. The opera­
tion completed, the screw is 
loosened, the face plate Ret by 
a dog or pawl, and the cutter 
is adj usted in the hole, J, at 
the extremity of tb.e bar, F, 
where it is held by the sct 
screw shown. The shaft, D, 
now remains motionless, but 
the cutter rotates with the bar, 
F. T he feed gear is set in mo­
tion by a reversible lever at the 
end of the machine (not shown). 
K the feed screw is held in po­
sition by a slot planed along its 
entire length and a stationary 
feather or lug to keep it from 
turning. 

It is claimed that this de­
vice occupies but little room 
and will do twice the worl>: of 
a lathe for the same purpose. It will bore any sized wheel, 

from ten inches upwards to any required size. 
Further information may be obtained of Messrs. T. R. 

Bailey & Vail, of Lockport, N. Y. This is the same firm reo 
cently alluded to as manufacturers of the excellent form of 
key seat cutting machine, a short time �ince illustrated and 
described in our columns. 

------------�.�,.� .•• ------------

PADDLE SHAFTS FOR PACIFIC MAIL STEAMERS. 

Our illustration conveys an excellent idea of the immense 
size of two paddle wheel shafts, probably the largest ever 
forged, recently made by Messrs. Lazell, Perkins & Co., of 
Bridgewater, Mass., for the Pacific Mail Steamship Compa­
ny. These are intended as spare shafts for the steamers 
Japan and China, to supply the deficiency in case of break 
down. 

The one belonging to the Japan weighs 78,520 Ibs. , 
that of the China 68,400 Ibs. They were transported from 
Bridgewater to San Francisco by rail, and reached the steam­
er, in the latter port, which was to transport them to their 
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destination, the depot at Yokohama, Japan, in twenty days 

[$3 per Annum, IN ADVANCE. 

Max Muller on Da,r,vln. 

from the time of leaving the forge. In a lecture recently delivered in connection with the Liv-
These immense masses of iron are each 38t inches in largest erpool Literary and Philosophical Society, Professor Max 

diameter by 39 feet 8 inches and 37 feet 3 inches (re�pectively) Miiller addressed him self to the phase of Mr. Darwin's theory, 
long, and are made of the best Swedish scrap iron, worked whi ch deals with the possibility of the higher animals acqui. 
with charcoal and open forge fires. The hammcr used in I ring the faculty of articulate speech. 
forging them is 11 tuns in weight and has a ten foot stroke. The lecturer gave various illustrations of the essential dif .. 
It is believed to be the largest machine of its kind in use ference between the expression of emotions and the expres-
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IMPROVED BORING MACHINE. 

in the country. The time consumed in making and finish­
ing the Ilhafts was about six months, 350,000 lbs. of iron 
and 900,000 Ibs. of coal being employed in their manufac-
ture. 

----------� ...• � ... ------------
F.;xperlmental Researches on the Treatment oC 

AsphyxIa, 

By whatever means air is introduced into the lungs of an 
asphyxiated person, whether by pulmonary insufflation or 
artificial respiration, experience proves that its introduction 
is completely useless when the circulation is arrested. This 
happens in the case of II. drowned person in some four or five 
minutes. 

M. Le Bon, of Paris, further states that if the physiological 
causes be inquired into regarding the impossibility of restor­
ing drowned animals to life after this short delay, it will be 
found that the heart always contains voluminous black clots 
of blood To renew the movement of the heart when it has 
ceased is not difficult, but to force out these enormous clots, 
which completely block the passages, is manifestly impossi­
ble. 

sion of ideas or abstract con­
ceptions, and argued at length 
as to the impossibility of mere 
emotional signs and sounds de­
veloping into articulate speech; 
and he ridiculed the notion 
that the materials of language 
being given, all the rest was a 
mere question of t ime, a natu­
ral gradation from the neigh 
of the horse to the poetry of 
Goethe. Man and animals pos­
sess emotional language in 
common, because man is an 
animal ; but animals do not 
possess rational language, be­
cause they are not man. This 
distinction between emotional 
and rational language, so far 
from being fanciful and arti. 
ficial, is radical, as proved by 
various evidence, especially by 
the testimony of pathology in 
reference to certain brain dis­
eases. Rational language is 
to be traced bacl>: to roots, lind 
every root is the sign of a gen. 
eral conception or abstract idea 
of which the animal mind is 
incapable. Mr. Darwin has 
said there are savagfl langua­
ges which contain no abstract 
terms ; but the names for COm­
mon objects, such as father, 
mother, brother, etc. , are ab­

stract terms, and unless Mr. Darwin is prepared to produce 
a language containing no such names, his statement, �aid the 
lecturer, falls to the ground as the misconception of the real 
nature of a general idea IlR distinguished from an emotion. 
This phase of the controversy lies within the Professor's 
peculiar domain, and he was able to entmtain his audience 
with technical illustrations that in ordinary hands must have 
proved tedious, but in the hands of the most accomplished 
linguist of the day proved a source of wonder and amuse­
ment to his hearers. He. concluded as he had begun, by 
maintaining that language is the true barrier between man 
and beast. 

_._," 
Photo Obituaries. 

The latest style in mourning is to have a black frame 
printed in the paper at the head of the obituary notice of 
your friend, in which a photo portrait of the deceased is 
pasted after the papers come from press. We have received 
a copy of the Marlboro' (Mass. ) Journal containing such a 
photo obituary of an enterprising citizen of that place, and 
the general effect is quite pleasing. 

TRANSPORlING PADDLE SHAFTS FOR PACIFIC MAIL STEAMERS ACROSS THE CONTINENT. 

© 1873 SCIENTIFIC AMERICAN, INC.



c1titntifit �mttitau. 
MUNN & co., Editors and Proprietors. 

PUBLISHED WEEKLY A.T 
NO. 37 PARK ROW. N EW YORK� 

O.D. MUNN. A. E. BEACH. 

TE�JM: •• 
One copy, one year 

One copy, six months • 
CLUB a.UES t b��rcgr�e�o�::' �:e ��� �!� 

·8808 
. 160 

.115 00 
»60 

VOL. XXVIII. , No.7. [NEW SERIES.] Twenty-eighth Year. 

NEW YORK. SATURDAY. FEBRUARY 15, 1873. 

Contents. 
(Illustrated a.-ticles are marked with an asterisk.) 

�������a� �����:�oiideiii8::::::: l� �p��:,\�p\�et�:�::::::::::::,:::::: 183 Arsentc colors .... . ........... ... ,. 98 PatentdecisioDs,recent ............ 105 
1��'��il���e"f:'':!�\':e�t�i�� .��: � Pat����� IJ�eJ�Wcf���.� . �.� . ��:.I: 105 
��rre�'iI\'iI'ic�fi�aa����: : :::: :::::::: }� �:����::�liTcfa���r�;�:::::::::::: 1i:l BOilers, steam pressure tn ......... 100 Patents, recent American and for· 
"Bori ng machine. .... ........ ....... 951 el g n .............................. 105 
Buslne.s and personal. ............. 1�PhosPhoru8 oils, medical.. ........ 102 Butter maklng .................. ... . lOS Photographers, material. used by. 101 Canal navig a tion, State reward for IPboto obitu a ries.......... . ... . . . . . .  95 'Cyli nder for mixing concrete .... 99 Planets inhabited? are the. ... . . . .  96 
�:��

i,�
,
c�:tr:fW���, �ge::::::::::: 1831;���tfn fl6�j������: ���.���:::::: rs 

�ftJ�s�i�.:'co"gh��fo�o�l"v"eg;'iiiJii;':: }&1 ISno;acy!gt;;A��'!d�� .. t.�� .. ����.� 98 ItFilter and condenser ............. , l02,*Spectroscope, the chemical lifs-
�l�� ... �g�r�h�r:c!�:!��·.::::::::::: l�lste�,�v���t� l::�iWgn';'f woodby:: l&'l 
Gas burners......................... 99 \TelegraPhY In the United States ... lOS 
��t':,�lf:���.;;"ti1:,n��:�;;aiu;; 'of: }� t�:�f��&�, ,;��e::;lfi�:;;r!ciR���:::: 1� 
��I�n���ka c�'ri:g���e���nEiigi"iid 19: 1th��:�: 'f:ft::���.� .����.� .��::::::: 1� Kallistochrome, the ...... . .. . . . . . . . lOS "Valve and feeder, railroad tank. 102 Lost arts, the ........................ 101 Water as fuel, bornlng............. 96 Mail privileges ended, free. . •. . . . .  98 Water' supplies. submarine ........ 104 
Mattresses, spr in g .. �...... ....... ... . 98 Weather signals, ocean ............ 101 Meteorologicalphenomena ....... , 104 Women. the employment of . . ... .. !l7 

BURNING WATER AS FUEL. 

It is astonishing how prevalent the :{lotion is that water can 
be advantageously burned as fuel. All that Cltn be said and 
written on the subject appears to have no effect, and easily 
deluded capitalists are always ready to invest in the newest 
contrivance that comes along for the above purpose. There 
has recently been a tedious suit in reference to thcl invention 
of Moses Thompson for burning wet tan, during which a 
ponderous volume of testimony was taken and Ii. tangle of sci· 
entific evidence elicited that might well stagger the judge on 
the bench and the practical tanner in his yard, provided any 
of them have that faith in. a long life which must precede 
the perusal of such an amount of worthless matter. There 
is the usual array of high sounding names of witnesses who 
testify as experts, and he must be an exceedingly expert 
angler after truth who can make out what they are driving 
at. It is clear that Judge Blatchford did not allow'himself 
to be deluded by these experts, for he knocks the whole 
crowd off their feet and fires a round shot through the en­
emy's camp by the following conclusive sentence : "It is ap­
parent from the evidence that Thompson was the first to dis­
cover and put in practice the true method of economically 
burning wet fuels, and obtaining from them better results 
than from equal quantities of dry fuels," which goea to show 
that the Judge believed the following claim put forth by 
Thompson : " The water in the fuel, in the presence of car, 
bonaceous substances in the furnace, will be decomposed, 
giving its oxygen to the carbonaceous matter, dispensing 
with the draft and its cooling and wasteful influence, and 
rendering combustion so perfect that no smoke is visible. " 
We hardly know whether the inventor proposes to shut the 
water and carbonaceous mo.tter up in a strong box to "dis­
pense with the draft." and, by the decomposition of the water 
and the re-combustion of the hydrogen, create a perpetual 
motion for affording heat such as the world never before saw, 
or not. The science of the proposition is too deep for us, and 
we cannot blame the Judge for being captivated by it. Peo­
ple will always believe in the perpetual motion whether in 
mechanics or in combustion. and it is better to join them to 
their idols and leave them alone. As our readers, however, 
do not belong to this class, it may be well to let in a little 
outside" draft " on the laws of combustion by way of ven­
tilating the subject. 

J timtifit �ttlmtIlU. 
impossible results, and it would be a real service to the coun· 
try if they could be posted up as warnings to ambitious in­
vent.ors. Sometimes the hydrogen of the water was carbu­
retted by being passed over tar or oil ; that is the favorite 
method with this class of gas inventors. The water must 
first be converted into steam, then decomposed by the glow­
ing coals, and the resulting hydrogen brought in contact with 
turpentine or other hydrocarbons, when it is carburetted 
and ready to burn for both light and heat. Other inventors 
decompose the water by passing it through iron grates on 
which are placed the live coals ; on closer examination it was 
discovered that they obtained their hydrogen at the expense 
of the iron of the grates, and this was pronounced to be de­
cidedly too expensive for practical use. Another apparatus 
introduced steam through an iron tube ; but finding the tube 
disappear, they substituted a fire clay mouthpiece and were 
disgusted to find the operation no longer successful. As long 
as there was any red hot iron to decompose the water, they 
got enough hydrogen ; but when that was removed, the de­
composition ceased. In general, the sixty patents were 
founded upon the principle of burning up some valuable 
substance, includir:g the furnaces themselves, in order to 
obtain an apparent gain.. They robbed Peter to pay Paul, 
and had to pay the penalty for such unscientific conduct. In 
1850, the world was astonished by the famous water gas 
patent of Paine, who converted water into hydrogen or oxy­
gen at will, without leaving a trace behind, and whose 
fame :lias not yet died out in connection with more recent 
efforts in the sltme direction. 

This whole business of burning water as fuel is an impo­
sition, fostered by ignorance and encouraged by dishonesty ; 
and it is high time that it should be suppressed. 

-------------4.�' . � ••• __ ----------_ 
THE METROPOLITAN MUSEUM OF ART. 

The Metropolitan Museum of Art in this city has rented a 
large and splendid building on Fourteenth street, and will im­
mediately proceed to prepare it for the reception and exhi­
bition of the many rare objects now in possession of the so­
ciety. The present lease is for eight years, the premises 
being only intended as a temporary place of deposit and 
exhibition. The large and splendid permanent Museum is 
to be erected in Central Park, and will be finished by the 
time the present lease expires. This temporary opening of 
the Museum in the lower part of the city is an excellent idea, 
as it will be conveniently accessible to all classes of our citi­
zens, who will learn to understand and appreciate its import­
ance. Among other curiosities that are to be soon placed on 
exhibition is the remarkable collection of Chaldean, Assyrian 
Phoonician and Grecian antiquities, more than ten thousand 
in number, recently discovered and exhumed in the island of 
Cyprus by the United States Consul, General Di Cesnola. 
This is one of the most valuable collections in the world, 
embracing ancient sculptures, vases, coins and ornaments, of 
the most elaborate workmanship and rare beauty. 

-------------4_� •• � ••• __ ----------_ 
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orb. Each has its own individuality, its own history, and 
will go through the different periods of its destiny in its 
own time, a time so long that our longest historical period is 
comparatively a mere instant ; while it sweeps in its course 
through spaces so large that all the empires of our earth are 
comparatively a mere handfull. 

------------�-4 ... ' •• __ ---------
THE NEW YORK STATE REWARD FOR IMPROVEMENTS 

IN CANAL NAVIGATION, 

Our readers will rem"mber that in 1871 the Legislature of 
the State of New York passed a law offering a reward of one 
hundred thousand dollars to the introducer of a plan, for 
navigating the Erie canal in this State, which should prove 
on actual trial, to be better and more economical than the ex­
isting method of towage by horses. The following were 
the chief requirements of the law : 

A Board of Commissionerfl were appointed, consisting 
of George B. McClellan, Horatio Seymour, Erastus S. Pross­
er, David Dows, George Geddes, Van R. Richmond. 'Willis 
S. Nelson, George W. Chapman, William W. Wright, and 
John D. Fay, whose duty it was to practically test and ex­
amine all invention s that might be submitted to them, by 
which steam, caloric, electricity, or any motor other than an­

imal power could be practically and profitably applied to 
the propulsion of boats upon the canals. Such tests and 
examinations were to be confined to the seasons of canal 
navigation in the years 1871 and 1 872, and the Commission­

ers were required to demand that the competing inventions 
should be tried practically upon the canals at the expense of 
the applicants ; that the boat should, in addition to its weight 
of machinery and fuel, be able to transport at least 200 
tuns of cargo, be able to run at a speed of not less than 
three miles per hour, be easily stopped and backed by its own 
machinery, which should be simple, economical, and dura­

ble, and readily adapted to the present canal boats. Lastly, 
the law requires before an award is made that" the Oom­

missionM'8 shall be fully satisfied that the invention or device 

will lessen t7w c08t of canal transportation, and increa8e the 

capacity of the canal." 
The limit of time for competition for the reward expired 

with the close of canal navigation last fall, and it may not be 
uninteresting to make a cursory review of the operations of 
the various competitors, give an outline of the construction 
of the boats, and see if we can determine who among them, 
if any one, is likely to carry off the hundred thousand dollar 
prize. 

We do not intend to give the particular numerical order in 
which the boats were put upon the canals, but for conveni­
ence of referllnce will desiguate each exhibit at random. If 
from this list any exhibitors have been omitted, we shall be 
glad to be informed, so that correction may be made. 

Exhibit 1 .  Steamer Dawson. Inventor, Thomas Main. 
This was a common canal boat altered for the purposes of 
the trial, which alteration consisted in making a concave re­
cess in the bow of the boat, in which a common propelling 
screw was set. About 20 horses power were employed, 200 

ARE THE PLANETS INHABITED 1 tuns of freight were carried, and a speed in excess of three 
The .Evening Mail contains, under the above head, an ai'- miles an hour, on an average, was obtained, except when de­

gument tending to an affirmative answer to this question ; tained by lockage. Th e average running time through the 
but it is founded more on poetical imagination than on sober canal was 2'02 miles per hour. 
truth. The writer says : "Reasoning from analogy, it is Exhibit 2. Steamer Baxter. An ordinary canal boat 
hardly possible that such magnificent worlds as are within fitted with two stern propellers of the ordinary construction, 
telescopic insIJection, far surpassing our own in magnitude driven by one of William Baxter's patent compound engines. 
and celestial beauty, are solitary globes, destitute of living The only peculiarity claimed for this boat was that she was 
forms organized for enjoying as much as we," etc. , and he simple, and conld be run 0:1. less coal than any other boat; 
ends with the statement that the spectroscope has demon- and such indeed proved to be the fact. She made two or 
strated that the composition of these worlds as to their me- three successful trips through the canal, and proved to be a 
tallic resources is essentially like that of the earth ; and he useful and economical boat. 
asks, finally, "why not in all other respects ?" I Exhibit 3. Steamer Montana. An ordinary canal boat 

The answer to this question is that in all other respects the fitted with a single 9 foot feathering wheel encased in a box 
conditions required for organic life are exceedingly complex. in her stern. A. H. Brown, inventor. Forty horse tubular 

One of them is a temperature between 320 and 1000 Fah. , boiler, 2 engines 9 X 18,  direct action. Burns less than one 
and this condition prevails only on two of the planets, the tun coal in 24 hours . Speed 3t miles an hour loaded, and 
Earth and Mars ; all the others are too hot, and their moons 5t miles light. Ran very well. 

The heat required to elevate a given quantity of water one 
degree is employed as the unit of measurement. The results 
obtained are called heat units ; and as experiments have been 
tried upon all combustibles and gases and the products have 
been tabulated. there is no difficulty in obtaining all the 
information that any one may require on the subject. When 
it is desig ed to burn water as fuel, it must not be forgotten 
that it is necessary to convert the water into vapor by the 
D.bsorption of heat, then to decompose it and burn the hydro­
gen at the expense of oxygen over again, thus reproducing 
vapor, which when it escapes, after having passed through 
all of these stages, must carry away heat as irrecoverable as 
that blown off through the safety valve of a boiler. There 
is, therefore, no possible theoretical gain of heat in attempt­
ing to pass water through these circuitous processes. 

are too cold ; at least, it is probable that the moons of Jupi- Exhibit 4. Steamer Hemje. Charles Hemje, inventor. 
ter, Saturn, and Uranus are as thoroughly cooled off as our This was a well modeled boat, provided with an ordinary 
own moon, which is as totally unfit for the existence of or- stern screw propeller, and the chief peculiarity consisted of 

ganic l ife as the tops of our Himalaya�. If the spectroscope a cylinder in which the screw was enclosed. This cylinder 
had not demonstrated that the celestial bodies were com- was movable and served as a rudder, and was used to steer 
pounded of the same elements as our earth, we might per- the vessel. By turning the cylinder, the column of water 

haps argue that, for other elements unknown to us, another ejected from it by the screw was deflected, which assisted 
range of temperature might be required for organic life, but steerage. This boat made good time, carried over 200 tuns 

the revelations which this admirable instrument has given of cargo, and worked extremely well. 
exclude su ch a supposition ; and as. in connection with the Exhibit 5 .  Steamer Eureka. Hiram Niles, inventor. 

telescope and photometer, it has also taught us that a tem- This boat was propelled by means of two conical shaped 

perature of 10000 Fah. and upward prevails on all the plan- screw propellprs, arranged on the outside of the bow, upon 

ete except Mars, the idea that they are all inhabited at the the same angle as the bow. The points of the two screws 
8ame time, is fallacious. converged, like the two lines of a triangle. This boat ran 

We say at the 8ame time; the moon may have been inhab- faster than any of the experimental vessels on the canal, and 
ited millions of years ago, when the s urface of the earth was performed extremely well. But she proved rather heavy, 

as red hot as that of Jupiter is now; and when by further and, in order to carry 200 tuns of cargo, required 7 feet of wa­

cooling during thousands of centuries our earth will have ter, which the canal did not, on an average, afford. Built 
become desolate, it may be the turn for Ju piter and other by Niles, Buffalo. 
planets to become the scene of the most luxurious organic Exhibit 6. Steamer Port Byron. Inventor, F. M. Mahan. 

life. Through the hull of this boat, from bow to stern, runs a 

A German saying is : "God works slowly, because He is trunk or water way, and in the after part of the b oat a com­

eternal. " No doubt the universe wasllot created in a hurry ; mon paddle wheel is set within a chamber, which forms a 

planets have been revolving around central suns for millions part of the trunk. The motion of the wheel draws in wa­

of centuries, and according to u nalterable laws have their ter at the bow, and discharges it at the stern. This boat 

periods of preparation, disturbance, e volution, organization, made successful trips, and operated very well. 

.Air-dried wood containll at best a large quantity of the 
elements of water, and most people prefer to burn the dry 
article. If the advocates for consuming wet wood were hon­
est in their belief, they ought to keep the wood pile in soak 
all the time to prevent the disadvantages likely to accrue 
from the loss of water. During the last fifty years, some­
thing like sixty patents have been taken out in the United 
States relating to water gas in one form or another. The 
list affords a curious collection of attempts to accomplish 

then their period of full organic dev elopment, and finally of Exhibit 7. Steamer Forest City. Built at Russel and 

decay ; it is already, a prior-i. very unlikely that these differ- Eads yard, Buffalo, An ordinary canal boat fitted with two 

ent periods of their history should exactly coincide, as the vertical propellers, placed 0l\e on each side of the stern. 

planets differ individually a nd are placed in different condi- These propellers are on Dr. Hunter's plan, the blades feath­

tions; the larger ones must cool slower than the smaller, and ering, and so made as to be feathered from the deck so as 

those further from the sun faster than those nearer to that to act on the water at any desired angle. This facilitates 

© 1873 SCIENTIFIC AMERICAN, INC.
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steering, as the propellers may be made to act sidewise, or defective condition of the canals, the crowd of horse boats, 
in line with the vessel's keel. This boat performed well, the rocks, wrecks, sedimentary deposits, shallow places and 
made good time, and carried 200 tuns. other obstructions, the towage of boats by lines in the ordi-

Exhibit 8. Steamer Excelsi0r. This boat, built of iron, nary way was productive of great confusion and serious de­
was fitted with Mallory's patent propeller, which is construc- lays. If the towing boat slacks in speed, the boats in tow 
ted somewhat on the principle just described. By its use jam together; they collide with horse boats, and are in oth�r 
the vessel is steered as well as propelled. 'fhe blades of the respects comparatively unmanageable. 
propeller are made to feather from within the boat, and they It is, then, to the introduction of better means of working 
act upon the water at any angle desired. Very good results and c:mtrolling boats in trains that we are to look, in order 
were obtained, although we believe the owners did not com- to lessen the cost of transportation or increase the capacity 
pete in.carrying cargo. of our canals. 

Exhibit 9 Steamer Geo. M. Pheter. This was an old In respect to this matter, the suggestion which has been 
canal boat altered for these experimental purposes. A little made, of placing side screws at the bows of the front boat 
abaft the middle of the boat, an opening on each side is made so as to work the boat laterally when steerage way is lost, 
and water ways or trunks inserted, which converge into one we consider to be of much importance. Resort is at present 
discharging trunk at the stern. In each trunk a 4t feet had to poling by hand, a slow and laborious operation. If 
screw is placed. Engine, 40 horse power, This boat made some quick and ready method of applying steam power could 
one trip and operated v ery well. Built by Russel & Eads. be introduced as a substitute for poling, almost half the dif-

Exhibit 10. Steam Pump boat. Propelled by a piston at ficulty of canal navigation would be overcome. 
the stern, operating in a cylinder, Results not satisfactory. Another appliance needed. for train navigation is the pla-

Exhibit 1 1 .  Steam Pole boat. Propelled by poles which cing of steam power in the rear boat. .The principal towage 
were made to operate on the bottom of the canal and push power should be in the front boat; but there should be a reo. 
the boat along. Results not satisfactory. serve power at the stern, to assist in guiding the train and 

Exhibit 12. Steamer Vermont. Endless belt of paddles on swaying the train promptly as circumstances require. Other 
each Side of the vessel, passiug over rollers at stem and stern minor improvements will suggest themselves to ex peri­
of boat. Results not satisfactory. mentors. But those-we have specially mentioned, it seems 

Exhibit 13. Stern wheel steamer. A recess in the stern in 'tp us, are absolutely required. 
which an ordinary paddle wheel was placed. Resembled -Anbther deduction, made evident from the results of these 
the ordinary stern wheel steamers. Result not very satis- experiments,ls that the limit of time fixed by the Legislature 
factory. for the competition was altogether too short. The construc-

Exhibit 14. Tow path locomotive. This was a trial of tion of experimentE.I machinery of any kind is always more 
Williamson's road steamer Enterprise, placed on the tow or less .slow, and alterations have to be frequently made to 
path of the canal. It was a twenty-four horse steam engine, adapt new inventions to nractice. Many of the competitors 
mounted on three wheels, with a hinged smoke stack. Four in the present case were compelled to go through the canal 
boats, three loaded and one light, were attached by rope to with defective machinery, for lack of time to change or 
the steamer, which made four and a quarter miles per strengthen it. 
hour with them, and ran from Albany to Port Schuy- Then again, by some remarkable fatuity, the canal offi­
ler. The experiment was considered to be a success, de· cials, when applied to by competitors for information as to the 
monstrating that towage could be expeditiously and econom- depth of the canal, invariably replied that it was 7 feet in 
ically accomplished by this method. But it is alleged that mean depth; width at surface, 70 feet, bottom, 56 feet. Many 
the tow path of the Erie canal is uhsuited for road steamers of the competitors built their boats to .run in this water, but 
in many parts, and would need, in order to permit their suc- found, on entering the canal, that 6 feet of water was all 
cessful use, an improvement and strengthening of the palh, they had to depend on, and this only in the center of the 
involving great expense. This trial was not within the lim- canal, the sides shoaling very rapidly, whereby the boats 
its of the competitron, which applied only to devices for were frequently grounded and greatly injured. 
propulsion not moving upon the bank. The exhibitors have joined in a memorial to the Legislature, 

Exhibit 15. Steam rope towage. This method consists asking for an extension of the time for trials and the appor­
in having a wire rope laid on the bottom of the canal along tionment, for the purposes of new trials, of those parts of the 
its whole length. A steam tow boat is employed, on which canal that more nearly furnish the volumes and depths of 
there are a series of gripping rollers; the rope is brought on water that were originally and impliedly assured to them by 
decl.. and passed between the rollers, which are driven by the law under which they engaged in the competition. 
steam and pull the boat along, with other boats in tow. The subject is one of great importance to the State; and if 
This is known as the Belgian system, and works very well the Legislature will now grant the petition of the memorial­
on the few miles for which it has been adopted on the Erie ists, and encourage their enterprising efforts, we have no 
canal. Full accounts have been heretofore given, in our pa- doubt that, ere another two years have elapsed, valuable 
per, of its operation. This method was excluded from the methods for practically reducing the cost of transportation 
present competition. and increasing the capacity of the canals will have been pro-

Exhibit 16. Steamer Success. Captain W. F. Goodwin, in- duced. 
vent or, The distinctive feature of this exhibit consisted in --------------.� . • � .. --------------
having a train of boats, specially made to join and work to­
gether. No other exhibit on the canal presented this feat­
ure. The propelling power was contained in the front boat, 
the bow of which was provided with a hollow paddle wheel, 
extending entirely across the bow, and well enclosed. The 
exterior of the wheel was provided with a band of cogged 
teeth, with which meshed the teeth of a driving pinion, and 
motion was thus communicated to the wheel. Twenty horse 
power engines. This exhibit brought through the canal 
and down to N ew York a cargo of 13,200 bushels of corn, or 
400 tuns, in lOt days running time. In respect to cheapneEs 
of running per tun of cargo carried, this exhibit of train 
boats was a decided success, and the inventor is confident 
that the principles of construction are in tbe main correct, 
and that, with such modifications as the experience gained 
on the canal has suggested, he will be able to solye the prob­
lem of canal steam navigation in the most satisfactory man­
ner. 

It may be said, in respect to nearly all of these exhibits, 
that they have demonstrated that canal boats may be suc­
cessfully operated by steam power. But have any of thelii 
fully and satisfactorily fulfilled the intent and conditions of 
the law? We think not. Before any of the exhibitors can 
expect an award, the Commissioners "shall be fully satis­
fied that the invention or device will lessen the cost of canal 
transportation and in<;rease the capacity of the canals." It is 
evident that none of the exhibitors are entitled to an award, 
for they have all come short of these requirements. The 
next inquiry is whether any of the exhibits are likely, on 
further trials and the addition of new improvements, to 
accomplish the design of the law? It seems to us that an 
affirmative answer may be conclusively deduced from the 
results of the experiments, and we will proceed briefly to 
point out the reasons. 

It was demonstrated, by a majority of the boats tried, that 
they could steam through the canal, except for detentions, 
at about one third the cost of horse towage. But a single 
steamboat, if delayed, rapidly runs up expenses, as the cost 
of maintenance is almost the same, whether moving or 
standing still. 

It was further demonstrated that one steamer could carry 
nearly 200 tuns of cargo, and tow three additional boats car­
rying 240 tuns each, making in all 920 tuns of cargo, with 
but little additional expense over the cost of running a single 
steamer, and it became evident that the solution of the canal 
problem depends upon the successful running of boats in 
traiJlS. But it was also demonstrated that, fn the present 

ARMY AND NAVY" PATENTS. 

The question has lately arisen whether officers in the army 
and navy are entitled to the same privileges, as relating to 
patent rights on military inventions, as are accorded to pri­
vate individuals, and whether the Government. should com­
pensate such inventors, by royalty or otherwise, for such use 
as it may make of their devices. The subject is one which 
has long been agitated in both arms of the service, in which 
it is the general opinion that the absorption, by the country, 
of private privileges, whether patents or inventions or 
shares of copyright of professional books, works an injustice, 
besides tending to check a spirit of investigation and a desire 
to perfect crude ideas which might, if fostered, prove of mate­
rial benefit to the nation. The provisions of the bill recently 
introduced in the Senate to allow to the widow of Rear 
Admiral Dahlgren a suitable compensation for the use, in the 
navy, of her husband's patented guns and projectiles, bring 
the matter prominently before the public, and afford an 
opportunity for a decision which will furnish a precedent for 
the future. 

To our mind, there is but one view to be taken of the 
subject. The officers of the army and navy enter the service 
at an extremely early age, and for the residue of their lives 
are the wards of the nation. Educated and supported at the 
expense of the people, their first duty is manifestly to their 
country. It is clearly a moral r.nd, by the implied contract 
which they assume, a legal obligation upon them to devote 
their best efforts in return for the benefits they receive. 
Clearly, therefore, if they so employ the advantages freely 
afforded them in such a manner as to render the same pro­
ductive of valuable results, such fruit of their efforts belongs 
not to themselves but to the country which, for this very spe­
cific end, has intrusted to their keeping the knowledge, of 
which their ideas are but the outgrowth. 

To descend from general principles to a definite case, if 
phe Government pays one of its servants to perform certain 
work, if such services comprise the experimenting upon, 
txamination and improvement of munitions of war, for ex­
empIe, it is evident that, if no especial result be attained 
aroportionate to the value expended in conducting such in­
vestigations, the loss will fall, not upon the individual but 
upon the nation. Why then, on the other hand, if he be 
successful in fulfilling the very labor which he is paid for 
performing, should the servant, who runs no risk, receive 
an extra compensation, while the Government, which incurs 
the entire responsibility, is obliged to expend even a greater 
sum than if his toil had been fruitless? 
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We do not deny the right of a military employee to obtain 

Il patent on an original device, if such be his inclination. 
But we believe that the authority of the nation over matters 
which are clearly within the line of his duty, as is the case 
with the designing of improvements or inventions of a pro­
fessional nature, is paramount; and, while the patent should 
hold good as against all the rest of the world, the Govern­
ment should be entitled to its free use and enjoyment. 

In the special instance of the claim of Mrs. Dahlgren, we 
agree with Senator Morrill in his opinion that its grant will 
establish a dangerous and impolitic precedent. As regards 
the intrinsic merits of the co.sc, however, we consider that it 
would be but a graceful and just recognition of the worth 
and appreciation of the services of an able, faithful, and 
brave officer if Congress would appropriate an adequate sum 
for the maintenance of his family; not in satisfaction of any 
claim, but as the free and unrestricted gift of the people in 
whose service his life was passed. 

-------------.� .. � ... -------------
THE EMPLOYMENT OF WOMEN. 

The prepence of Miss Emily Faithfull in this country at 
the present time has revived the discussion of the woman 
question, and been the occasion of public assemblages to con­
sider a report upon the best form in which to disseminate 
correct information and influence popular opinion on the sub­
ject. A meeting was held a few evenings since at Stein way 
Hall which must have given great encouragement to the ad­
vocates of the new movement. It was not one of the unfem­
inine exhibitions with which we are too familiar in New 
York, the tendency of which has been to repel delicate and 
sensitive women from taking any part, but it was a dignified, 
refined assemblage of the very best representatives of tht 
sex to be found in New York. The woman artist, the author, 
the teacher, the artisan, the editor, and every trade into which 
woman has been able to find her way, were reprel'ented by their 
chosen delegates. There was no loud talking, no expression 
of woman's rights, no complaints, no recrimination, but a 
straightforward presentation of facts and statistics that must 
have carried conviction to any but the most selfish and mer­
cenary hearer. Mrs. Henry M. Field, formerly Director of 
the School of Design for Women, presided and introduced 
Miss Faithfull to the audience. Miss Faithfull's address was 
reported in full in the morning papers and need not be re­
peated here, but the ideas suggested in it, and the remedies 
for the evils complained of which were there advocated, are 
deserving of careful study and consideration on the part of 
mechanics, tradesmen, and thoughtful citizens everywhere. 
If we study the progress of invention we shall find that, in 
many directions, some new contrivance has invaded the spec­
ial avocations of women and taken from them the ability to 
earn a subsistence by work which at one time was their mo­
nopoly. Not many years ago the baking, brewing, spinning 
and weaving were conducted by women at home in the do­
mestic circle. It enabled t.he females to contribute to the 
support of the family, and oftentimes the sister sustained 
the brother at college without being compelled to leave the 
sacred precincts of the home circle. Some of the best men 
in our country owe their opportunities for education to the. 
self-devotion of women at home. How does the case stand 
at the present time? The baking is conducted by men, even 
in small towns. Machinery for sifting, stirring, and knead­
ing the flour has been invented, which must be superintend­
ed by men, and it is only in limited circles that bread baking 
can be conducted at home. It is true that men complain 
that women know too little about baking, but that has noth­
ing to do with our argument, and we must let the women 
defend themselves from the aspersion. The fact is that 
baking on a large scale has been taken away from the women. 

The same historical record must be made in reference to 
brewing. Home brewed ale was the favorite beverage in 
Old England and in New England, many years ago. The 
farmer's daughter could formerly contribute largely to the 
support of the family by her skill in compounding a domes­
tic brew. Perhaps they seasoned the beverage too well, for 
the taste for it increased more largely than the supply, and 
it soon became necessary to establish immense breweries, to 
be again supervised by men, and this part of woman's avoca­
tion was gone. So we could go on drawing illustrations 
from the great mills for spinning and weaving, only that in 
these latter mills women are peI'li:itted to e arn a support, and 
there has been some compensation to them for the wholesale 
theft of what was formerly the chief home avocation of our 
grandmothers. Enough has been said to show the encroach 
ments upon woman's peculiar province by the invention of 
machinery and the introduction of modern improvementll. 
These inventions and improvement.s have certainly tended 
to advance the prosperity of mankind, and it ought not to be 
made a reproach upon our civilization that they have been 
made at the expense of the women. It was claimed at the 
meeting that the sex was entitled to some recompense for the 
wholesale robbery. 

There are plenty of avocations which men have monopo­
lized which they ought to be willing to exchange for the 
stolen property they now hold in their hands. For example, 
there are 14,000 appointments under government, not inclu­
ding post offices, of which women get 600; there are 250,000 
clerkships of all sorts, in shops, telegraph, insnrance and 
other offices, for which women are peculiarly fitted, and yet 
they get no more than a beggarly 7,000. Now would it be 
asking too much of some of the lubberly, hulking fellows, 
whose sinews and muscles are evidently intended for deeds 
of prowess and strength, to give up jumpIng counters, doing 
up parcels in red tape, directing wrappers, and keeping petty 
accounts, and to turn their attention to some of the avoca­
tions for which women are unfitted and where their strength 
can have full play? There are many employments to which 
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women are not physically adapted, such as hunting, trapping, 
mining, manning ships, running heavy machinery, farm 
labor, engineering, and the outdoor exposure of expressmen, 
conductors, hackmen, drivers, and a long Hst quite enou�h 
to afford men an opportunity to earn the lion's share of wages 
and keep matters generally under their control. The statis· 
tics of New England show that, while men have devised 
methods for adding to their wealth, the ability of women to 
earn a livelihood has diminished. In Massachusetts alone 
there are 50, 000 more women than men. The men have 
rushed to large cities to look after clerkships or to do the 
counter jumping, while shipbuilding languishes and the 
famous New England sailors are fast becoming a myl,h. In 
the meantime the daughters of the land remain at home, 
and, having been deprived of the industries alluded to above, 
as their numbers increase and the ways and means of earn­
ing a support decreases, it is natural that they should feel 
some anxiety for the future, and demand a larger s�are in 
the distribution of work. There are more than 2,000,000 
women in England who are compelled to support themselves, 
and with them the struggle is one of life or worse than death. 
Miss Faithfull established the Victoria Magazine in order to 
advocate the cause of women and give employment to her 
own sex in the composing room. Her example has been fol­
lowed in this country, and in many printing offices women 
are now constantly engaged. This is one step gained, but it 
ought to be followed by many others. 

It has been said that females are more conscientious and 
naturally honest than men. If that be true, in times like the 
present, when charges of bribery, defalcation and dishonesty 
are freely made on all sides, it would be well worth the ex­
periment to see if the gentler sex are better able to resist the 
tem ptations that always surround positions of responsibility '  
or trust. 

One thing is very certain, the right of woman to her share 
of honest labor cannot be put down by ridicule or despotism. 
It must be met fa�rly and squarely, and now that it has been 
taken up by our most refined and gifted women, we trust 
that the question will be soon settled to the entire satisfac­
tion of all parties. 

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

ARSENIC COLORS: 

Since the publication of our article on arsenic pigments, 
we have received numerous letters enclosing specimens of 
calico, wall paper, etc. , asking our opinion in reference to 
their poisonous character: We have had some of these ex­
amined by competent chemists, and in all instances sufficient 
traces of arsenic have been found to prove the dangerous 
character of the articles presented. From Lee, Mass. , we 
have a sample of calico in which the green band is colored 
with arsenic, and no washing would render it safe to wear such 
goods. The misfortune is that even some of the aniline 
colors are so impregnated with arsenic that they are as 
dangerous as the older Scheele's green, of which we recent­
ly complained. Toy books with green covers are always to 
be suspected, and in fact the only absolutely safe thing to do 
is to a void green colors altogether. The detection of arsenic 
is so simple that any one can perform the experiment in a few 
moments. We cut off a piece of suspected calico and immersed 
it in some strong ammonia, which we had poured into a 
tumbler; a blue color at once indicated the presence of cop­
per. A drop of the blue liquid put upon a crystal of nitrate 
of silver turned immediately canary yellow, which reaction 
denoted arsenic. This is an experiment that anybody can 
try, To confirm our suspicions we poured some of the liquid 
into a Marsh apparatus, and easily obtained the well known 
deposit of metallic arsenic on glass or porcelain. With wlIIl 
paper a neat and easy way is to put a drop of nitric acid on 
the green spot, then II drop of ammonia, when the color will 
turn blue, and on addition of a drop of nitrate of silver, if 
arsenic be present, a yellow stain will spread in a ring to the 
outer extremity. 

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

FREE MAIL PRIVILEGES ENDED. 

Hitherto the right to frank letters of any size has been 
granted to the Pt-esident, Ex-Presidents, the Vicfl President 
and former Vice Presidents, to members of Congress, the Sec­
retary of the Senate and the Clerk of the House, the privilege 
extending to free letters not exceeding two ounces and public 
documents weighing not over three pounds. The governor 
of any State could focward officilll documents to the govern­
ors of other States. Cabinet officers, their assistants, com­
missioners and heads of bureaus, the general and adjutant 
general of the army, the superintendent of the COllst survey 
and his assistant, and chief clerks of departments were al­
lowed free transmission of official but not of private corres­
pondence. Deputy postmasters could send free all docu­
ments relating to the business of their respective offices, and 
those whose cOII4>ensation did not exceed $200 per annum 
in 1 846 were entitled to the privilege of forwarding and 
receiving free all commnnications not exceeding one half 
ounce in weight. 

This is what is termed the " franking privilege. "  Devised 
at a time when the postage on letters varied from five to 
twenty-five cents, it was a necessary relief to the govern­
ment officers, whose salaries would have been materially 
diminished had they been obliged to pay such high rates for 
their voluminous correspondence from their private incomes. 
Since the introduction of cheap postage, the privilege has de­
generated to a superJiuity and latterly to a positive abuse, 
and although repeated attempts have been made, in previous 
sessions of Congress, to pass an act for its abolition, the strong 
opposition which the measure always encountered rendered 
such efforts fruitless. The evil has gone on increasing ; hun­
dred� of tUlls of letters and documents, together with bundles 

of dirty clothing for the wash, boots and shoes and all kinds 
of stuff belonging to members of Congress and their friends 
have burdened the mails. being sent in evasion and often in 
defiance of the laws governing their transmission, and caus­
ing, according to the estimate of the Postmaster General, a loss 
to the country of over three million dollars a year. Even 
this large sum, at periods, has been greatly exceeded. It is 
stated that, for the presidential canvass of 1872, if all the 
franked letters and campaign documents sent out from 
Washington and other points had paid the usual charges, 
fully four million dollars would have been saved. 

It is a matter of no small moment, therefore, to the nation 
that the act abolishing the franking privilege has at length 
passed both Houses of Congress and only awaits the Presi­
dent's signature to become a law. The bill reads as follows : 

Be it enacted, etc. , That the franking privilege be, and the 
same is hereby, abolished, from and after the 1 st day of July, 
A. D. 1873, and that thenceforth all official correspondence 
of whatever nature, and other mailable matter sent from or 
addressed to any officer of the Government or person now 
authorized to frank such matter, shall be chargeable with 
the same rates of postage as may be lawfully imposed upon 
like matter sent by or addressed to other persons : Provided, 
That no compensation or allowance shall now or hereafter be 
made to senators, or members and delegates of the House of 
Representatives on account of postage. 

7'he direct result of the abolition of the frank will be to 
incre,!lse(the receipts of the Post Office Department, and thus 
to warrant the reduction of the rates of letter postage to two 
cents, a change which the people will everywhere welcome. 

------------�.H . • � . •• _________ __ 

THE BOSTON FIRE COMMISSIONERS' REPORT,  
The Commissioners appointed by the city authorities of 

Boston to make investigations into the cause, effects, etc. , of 
the great fire have recently published quite a voluminous 
report. Seven hundred and seventy-six buildings, covering 
a space of sixty-five acres and assessed at the value of 
$13,500,000, were destroyed, together with more than sixty 
millions of dollars worth 8f merchandise and other personal 
property. How the fire first broke out is not definitely 
stated, but its rapid spread in the building first consumed is 
considered to be chiefly owing to the faulty construction of 
the elevator which,like most elevators in Boston, was sheathed 
with wood and destitute of self-closing hatchways. The 
committee state that, if the last mentioned appliances had 
been in the edifice, the flames would not have reached the 
roof before the engines a'. rived, and the calamity might 
have bllen averted. 

There seems to have been considerable delay for want 
of horses and a lack of water. The fire, it is also stated, 
was greatly aggravated lJY the escape of gas from the 
burning buildings, the water valves, which were believed 
to be sufficiently powerful to cut off the supply, proving 
of little value. Sliding valves should always be so ar­
ranged that the risk arising from the impossibility of iso­
lating a burning district should never be incurred. The 
report strongly condemns the action of the authorities in 
allowing the use of gunpowder for blowing up build­
ings by citizens or others, not regular officials of the Fire 
Department. Recommendation is made that a system be 
arranged, for the future, for using a far more powerful and 
less dangerous explosive, and for training a number of men 
to use it skillfully. Dynamite is considered as the best 
material for the purpose, as its force is so directed as to 
bring the building down rather than scatter it in frag­
ments. It may be dropped or jarred in any way without 
danger, and cartridges containing it may be safely cut or 
broken. A quantity of this substance should be kept con­
stantly in proper places. 

The Lowry hydrant is recommended for use throughout 
the city as giving a better distribution of water. Fire es­
capes should be attached to all warehouses, and every high 
building should have a permanent stand pipe of iron capa­
ble of having a hose attached to it . Finally, the general 
nse of the most approved forms of fire extinguishers and 
hand pumps in every house is strongly urged. These 
would prevent many conflagrations from becoming serious, 
and they would inspire confidence in cases of alarm of fire. 

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

THE SYSTEM OF SNOW PROTECTION ON THE UNION 
PACIFIC RAILROAD. 

The Chicago Railway Time8 gives a graphic pen sketch of 
the great obstacle presented by snow drifts to the passage of 
trains on the Pacific Railroad. During the great storm which 
occurred in the early part of last winter, it is said that drifts 
thirty feet deep packed full the heaviest cuts as fast as the 
largest force that could work dug or plowed it out. The 
snow at other points covered the low bed for miles in a solid 
mass which had to be cut transversely with trenches, eight 
feet apart, so that the snow plows could remove it block by 
block. It packed with such density that locomotives left the 
rails and ran upon the bed covering the track. Fences, how­
ever high, were found of little protection, and cases are cited 
in which bushes beside the road intercepted the snow, caus­
ing it to pile into drifts often completely covering the cars 
on side tracks. 

From the experienc& gained during last winter, a new 
system was put in force during the present season which has 
thus far proved successful. Observations, along the extend­
ed portions on which the bed lay from a few inches to three 
feet above the natural surface, lihowed the latter hight to be 
the minimum requisite to give sufficient freedom and space 
for the wind to keep the bed clear of snow. The track was 
therefore raised and the outs also widened at the bottom 
sufficientlr to give freedom and space to the snow on either 
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hand. The sides were sloped 7 in 125, that being the slope 
which the drifts were noticed to assume naturally. For cu ts 
of moderate depth, this plan has been found to answer with­
out the use of sheds ; in the case of deep cuts, however, the 
widening'and sloping of which would be very expensive, snow 
sheds ha�e been retained or supplied. 

In carrying out the plan the locomotive was utilized to 
draw both plows and scrapers. A massive beam extending 
across the bed from ditch to ditch was fitted with two hellvy 
plows on each end; and this gang plow, attached to a loco­
motive, was drawn at a maximum rate of two miles per 
hour ; the locomotive scraper followed, excavating· the fur­
rows thus made on both sides and throwing the dirt up 
against the bed. Each set of these equipments was equal 
to a force of 200 men ; and by this means an aggregate of 
about 100 miles of the bed of the snow region across and 
beyond Laramie Plains was raised from three to seven feet. 
Cuts were also widened--largely by the use of the steam 
shovel, operated by the locomotive--where their great depth 
did not preclude widening. To protect the deep cuts, where 
fencing was deemed inadequate, miles of new and substan­
tial sheds have been built on a plan fully obviating the de­
fects of the old fences ; and the latter have been thoroughly 
repaired, lengthened, or rebuilt of better material. On this 
work exclusively, a force of 300 men was employed during 
the entire season. At the shops of the road, the already 
large equipment of snow plows has been increased and great­
ly improved. Seventeen plows have been remodeled, and 
four mammoth ones constructed, weighing from 35 to 50 
tuns, and costing an average of $3, 000 each. 

.. . •.  �, .. ------------

Illlprovelllent In Spring Mattresses, 

Among the recent patents is that of W. B. Judson, fOl 
improvements whereby the frames, slats, and straps, hereto­
fore required on beds of this des�ription, are done away with, 
and a light, elastic, durable and comfortable bed is pro­
duced, at a comparatively low cost. The inventor uses the 
ordinary standard upholstery steel springs, so well known in 
the trade. These are united by ingenious little couplings in 
such a manner as to produce a maximum of strength aild elas­
ticity' with a minimum of weight. A double bed, 4 feet 6 
inches by 6 feet in size, weighs only 25 Ibs. , although it con. 
tains one hundred and ninety-two steel springs, Of course 
the real value of such beds depends upon the quantity of 
springs that they contain, and in this respect the Champion 
Mattress is ahead, as the purchaser gets from two to six times 
more springs for the same money than most other beds sup­
ply. This new bed is known as the Champion Spring Mat­
tress, and the advertisement of the manufacturers will be 
found on another page. 

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

Six Inches or SnoW" In L ondon, 
A fearful storm, accompanied by a heavy fall of snow, oc­

curred in England on the 1st inst. Much damage was done 
to the shipping on the coasts, while in the interior the roads 
and railways were extensively blocked up by snow drifts. In 
London six inches of snow fell, which was an astonishing 
thing for the cockneys to behold. An inch of snow is as 
much as they generally see there in a generation. The om­
nibuses, cabs, and street cars were all obliged to suspend 
travel, and the only available means of local communicatioll 
was the Underground Railway, the cars whereof were of 
course densely crowded. 

Last year the London Underground Railways carried be­
tween fifty and sixty millions of passengers. It is to be 
hoped that the New York Legislature, now in session, will 
authorize the construction of a similar work in this city. It 
is urgently needed. 

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

Luther Tucker, 
Mr. Luther Tucker, the editor and proprietor of the Culti­

vator and Country Gentleman recently died in Albany, N. Y. 
Mr. Tucker was born in 1802, and at an early age was ap­
prenticed to a prillter, serving his time and learning that 
trade. In 1 825 he embarked in the publishing business, and 
in the following year established the Rochester Daily Ad­
vertiser, the first daily newspaper ever issued west of Albany, 
Having a strong taste for agriculture, in 1831 he projected 
the Genesee Farmer, which was subsequently merged in the 
Albany Cultivator. At the time of his decease Mr. Tucker 
was treasurer of the New York State Agricultural Society. 
He was an able and thorough writer, and an acknowledged 
authority on all matters pertaining to the farm. 

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

SEVERE COLD AT THE WEST. --During a recent cold snap 
at Sparta, Wis. , the mercurial thermometer became useless 
by freezing, while the spirit thermometer indicated 45° below 
zero. Mel cury freezes at __ 39°, but alcohol has never been 
frozen. The alcoholic thermometer is not, however, to be de. 
pended upon for accuracy. In Minnesota, by a sudden change 
in the weather the thermometer rapidly fell below zero in 
the course of an afternoon, and a blinding snow storm came 
on. So sudden, so violent, and so cold was it, that many 
persons, having but short distances to travel in order to 
reach their homes, were frozen to death in making the at. 
tempt. 

------------.... � .• � . •• ------------
Ac'rION OF GAB IN RUB�ER TUBING.--In determining the 

illuminating power of street gas, it should not be conducted 
through an india rubber tube, since this dimiuishes its illu, 
minating power. A series of experiments, made by Zul· 
kowsky, show that the weight of the tube increases. This 
phenomenon is probably due io the absorption of the heavy 
hydrocarbons by the tubing. 

e t  • • • 
THE horse disease has reached Omaha, Nebraska. 
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THE CHEMICAL DISCOVERIES BY THE SPECTROSCOJ.'E · and obtained a single drop of dirty liquid, which he placed 

Professor G. F. Barker, of Yale College, recently opened in a tube, and light through this, being examined with a 
the fifth annual course of lectures before the .American In- prism, gave the characteristic absorption spectrum of pema­
stitute in this city, by an able discourse on the above inter- tine-the coloring matter of the blood. He estimated the 
esting subject. He explained the spectroscope and its uses, whole quantity of matter examined as weighing it grains. 
illustrating his remarks by pictures of the instrument thrown Yet this was sufficient to enable him to detect the substance 
upon the screen, and described how different substances may and bring the guilt home to its perpetrator. Now blood va­
be recognized by the autographs written in bands of color on ries in character with the different gases which may have 
the spectrum. Various experiments were performed show- been added to it. This happens in many cases ; for instance, 
ing the spectra of different metals by the aid of the electric when people are suffo'cated by goi ng down into vats or wells. 
light, and a luc!d description was given of the method by In these ca ses the blood contains a certain amount of car­
which new elements have been discovered. The more im- bonic acid. The spectrum given by blood in this state is 
portant portion of the lecture related to the application of perfe'ltly distinct from that given by blood in its normal con­
the spectroscope to the determination of subjects of general dition. In like manner, when blood is compounded with 
interest. .After giving a brief explanation of the sulphuretted hydrogen, prussic acid or other foreign. sub-

BESSEMER STEEL PROCESS, stances, the spectrum is in each case distinct and peculiar. 
the lecturer stated that a flame issues from the mouth of the Knowing these facts, the cause of death may be determined 

in many cases where it is impossible to detect it by any other converter which is exceedingly characteristic, and, by apply 
ing the spectroscope to which, we may learn something by 
which a method may be obtained to IItop the decarbonizing 
blast of air at the. proper instant. Dr. Roscoe appreciated 
this, and accordingly made investigations at the Bessemer 
steel works of Brown and Brothers at Sheffield. It was 
found that when the blow begins, the flame is scarcely lu­
minous, a mere glare of red,giving a very faint spectrum, if 
any. In about four minutes from the time the blast is let 
on, a flashing through the spectrum of the sodium line may 
be noticed. In about a minute and a half after this change, 
we discover lithium and then potassium. .As the process 
continues, the flame becomes intensely luminous, owing to 
the silicon becoming incandescent. Then it gradually 
changes, and becomes slightly purplish, and, in a few 
seconds, passes to nearly the same color as at first. The 
first spectrum is an exceedingly simple one, but the last 
is complex, containing as many as 33 lines. The lines dis­
appear in the inverse order of their appearance, and when 
the last green band becomes invisible, the blast should be 
shut off and the metal cooled. 

ABSORPTION SPECTRA. 

It is a singular fact that, if we take yarious colored sub­
IItances, such as a set of dyestuffs, no two of them exert the 
lIame action upon light. The absorption spectrum is as dis­
tinct as the autograph of a meta1. We may therefore dis­
tinguish one dyestuff ' from another, and thus we h ave 
infallible means for the 

DETECTION OF ADULTERATIONS. 

Mr. Sorby got a coloring matter from grape juice, 
he called " Vitis purple. " If this be suitably treated with 
citric acid, we have a solution the color of which cannot be 
distinguished from that of fresh port. If more acid be added 
a further oxidation is noticeable, and then it resembles the 
spectrum of port about ten years old. By adding more the 
spectrum becomes like that of port which is still older, there 
being a certain coloring matter which changes in its charac­
ter by oxidation. In rvgard to adulteration of wines, Mr. 
Borby believes that, as a g('neral rule, such is not the case 
with colored wines. The lecturer stated that, in his own in­
vestigations, he had clearly seen the spectrum of logwood in 
a sample of port, and that he considered the popular belief, 
as to the use of Brazil wood and the common Virginian poke, 
to be not without reason. 

Mustard, it is found, is almost uniformly adulterated with 
turmeric. Inferior rhubarb is also caused to imitate superi­
or qualities. There is a kind of cheese bought in the Eng­
lish markets which has a curious yellow color which has 
been proved to be due to annatto. Professor Barker added 
that he once tested a suspiciously yellow sample of bu1.ter, 
and that tce spectrum obtained was plainly that of carrots, 
but whether the coloring matter was introduced by the manu­
facturer or the cow, he was unable to determine. 

COLORING MATTER OF HUMAN BLOOD. 

Professor Stokes was the first to apply the spectroscope in 
the investigation of the spectrum of human blood. The va­
rious kinds of blood give different spectra ; Fig. 1 is the 

spectrum of arterial blood, Fig. 2, that of venous blood, and 
Fig. 3, of the dried coloring matter in blood. To show the 
utility of the spectroscope as a means of determining the 
presence of blood, Professor Barker mentioned the following 
instance 

.A case of suspected murder by meaDS of some dull instru­
ment was once given to Dr. Herapath to investigate. .At 
some distance from the place where the crime was supposed 
to have been committed, a hatchet was found several weeks 
after, lying in the woods. It was stained with a drop of 
some dark suqstance. The Doctor, obtaining the implement, 
drove 011t the handle, and, slicing off a small portion of the 
stained wood and adding water to the shavings, obtained a 
few drops of a brown dirty solution, which coagulated by tieat. 
He then cut off another very small portion of the wood 

means 
Blood corpuscles are sO extremely small that 3,200 of 

them only measure one inch, yet the presence of even a por­
tion of one may be tested by the spectroscope. Dr. Hera­
path says that it is perfectly easy to detect and ocularly ex­
amine the human blood in the stomach of a flea. We may 
even dilute this blood with a teaspoonful of water without 
itl!)os�ng its property, if the insect has been dining off a san­
gui�eous indivjdual. 

Professor Barker concluded with a review of the field 
passed over, and an eloquent tribute to Professor Tyndall 
for his efforts in behalf of original investigation. 

----
------

---.� . • . �.--
--

------
--
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MIXING CYLINDER FOR CONCRETE. 

We are indebted to Mr. G. C. Reitheimer, the superin­
tendent of the Government submarine works at Hell Gate, 
N. Y. , for the accompanying excellent design, of his own 
invention, for a concrete mixing cylinder. The apparatus 

was used with every success, by Mr. Reitheimer, in the con­
struction of the great breakwater at Holyhead, England. 
The revolving cylinder, of boiler iron, is immovably attached, 
as shown, to the axle which passes diagonally through it. 
.Also, firmly fastened to the axle, are a number of knives or 
cutting blades arranged in spiral form. Motion is communi­
cated by means of the belt wheel on the right of the engra­
ving. The components of the concrete are introduced into 
the apparatus through the hinged manhole door. The ma­
chine is then set in motion, making some twenty-five revolu­
tions per minute, causing the material to fall alternately 
from end to end of the cylinder, meeting in its progress the 
sharp edges of the knives. .At the above speed, no effects 
of centrifugal force which would tend to keep the material 
in a single position are encountered. .After the concrete is 
thoroughly incorporated, the cylinder is rotated so that the 
door is at the lowest point, when it is only necessary to 
open the manhole to allow the mixture to fall into a recep­
tacle placed underneath. 

------------__ .H .• � . •• ____________ _ 

Underground Telegraph Wires. 
.A recent heavy rain followed by a severe frost in this city 

played great havoc with the telegraph wires. The weight of 
ice was so great as to cause innumerable breaks, so that the 
elaborate fire alarm system became useless, and for a time it 
appeared as if communication with other cities was to be se­
riously interrupted. This has caused a re-agitation of the 
subject of underground wires, which, it is justly believed, 
would prove of great advantage as compared with those 
now in use. Not only would the unsightly telegraph poles 
be removed from our streets, but such casualties as the 
above, due to the weather, would be permanently averted. 

Professor Silliman, in a recent letter, points out some of 
the difficulties incident to the underground plan. He says 
that gutta percha covering will not answer for insulation 
where it is exposed to the action of moist earth and vegeta­
ble processes. .An element also, that is to be carefully con­
sidered in carrying out a general system for underground 
telegraphs in cities, is the facility that must be given for re­
laying in case of accident or of excavations in the streets for 
constructive purposes. If, however, says the Professor, the 
wire is once properly laid underground in insulatory mate­
rial proof against natural agencies of destruction, the "elec­
trical leakage " is very small, so much smaller than is possi­
ble with wires in the air as to be a great saving to the tele 
graph company. 

99 
THE PANTAGRAPH. 

The pantagraph is an instrument for copying drawings, 
producing the copy on an accurately enlarged or reduced 
I!! cale. It is much used by engravers and designers, and, to 
some extent, by mechanical drdtsmen. It was !nvented in 
1803, by Christopher Scheiner,* a Jesuit, and has been im­
proved and modified by Professor Wallace, of Edinburgh, 
who rechristened it "eidograph," and by M. Gavard and others. 
.As now made, it is a very neat and quite useful instrument. 

The principle involved is that of the proportional com­
pass, and, although, for nice work, it should be made of 
metal and with great accuracy, any good mechanic can con­

struct it in hard wood, and 
with sufficient exactness for 
ordinary purposes. 

'I'he four rulers, jointed 
together by pins at their in­
tersections, as shown in the 
figure, are supported on 
light, smoothly running cas­
ters, and carry a pen or 
pencil at .A, and a tracer at 
B, or 'Vice 'Versa, and the 
point, C, is held fast to the 
paper by a weight on which 
it is pivoted, and around 
which the whole instrument 
swings. .A, B, and C are 
all interchangeable. The 
arms are graduated to in­
dicate where the movable 
points of junction, D and 

E, must be arranged for any desired degree of reduction or 
enlargement of the scale. If the reduction is to be to one 
half its linear, or to one quarter its superficial dimensions, 
place the original drawing under the tracing point at .A, the 
pencil at B, and let C remain unmoved. The joints, D and 
E, must each be made at the middle of the length of the 
long arms .A F and C F, making the distances B B and B E 
equal to the half length of .A F. The tracing point at .A be­
ing now moved over the lines of the drawing, the pencil at 
B will describe precisely similar lines, and will make an ex­
act copy, of half size. For the system is a kind of parallel 
motion, which compels the tracing point to remai n, at all 
times, in the vertex of thl'\ angle, D B E, of a parallelogram 
whose sides are B D, D F, F E, and E B, no matter to what 
extent the angles may be altered. Then, if the three points 
move in the direction of the line containing them all, B will 
move but one half as far as .A ;  and, if the instrument swings 
about C, B will again move but one half as far as .A ; and 
any combination of the two movements, by which any other 
line may be described, will give B a motion having the same 
relation to that of .A. The point, C, always remains at rest. 
By putting the pencil at .A and the tracing point at B, it is 
evident that the drawing will be copied on a double scal�. 

Placing the rods so that their junctions, D and E, shall oc­
cur at one fourth the lengths of C F and .A F from C and from 
F respectively, and constructing thus a new parallelogram, 
D B  E F, the original drawing may be reduced or enlarged 
four times. .And, generally, the two triangles C D B and 
B E .A, being similar in consequence of the parallelism of 
their sides, the distance BC : B.A : :  DC : E.A and CC : CF : : 

E F :  EA. So long as this proportionality is preserved, the 
instrument will be accurate, and the scales of the two draw­
ings will be to each other as the distances of the pencil and 
of the tracing point, from the fulcrum or pivot of the pan­
tagraph. 

In our sketch, we have repreeented the simplest form of 
this instrument, and such as will be found easy to make and 
yet very convenient and useful. It can be purchased of the 
dealers in drawing instruments in a variety of improved 
forms and at correspondingly high prices. We have no 
doubt that many an apprentice, who reads our paper, will 
find this little " bundle of sticks " a most useful addition to 
his collection of drawing instruments. 

- - -
Gas Borners. 

In batswing burners it is found that, though the size of 
the flame diminishes with the amount of gas consumed, it is 
not in equal ratio. The cost of a large flame for each candle 
power per hour may be, for instance, 0 '42 centimes, while, 
with a small one, it will be 0 '897 <:entimes. Or, again, the 
light of a large flame may be equivalent to 15 candles, while 
that of two small ones together will be 7 '4 candles. The 
cause of this is attributed to the complete combustion of the 
gas in the blue zone of the gas flame, which gives little or 
no light in either case, and has more favorable circumstances 
for its occurrence relatively to the size of the flame in the 
small than in the large flame. .Another more inexplicable 
phenomenon is that with a flat flame the intensity of the 
light is the same, whether the edge or the flat of the flame is 
tested. This points to the absolute transparency of the 
flame. The use of cylindrical glass chimneys with round 
jets (argand, etc.) is concluded to be, on the whole, some­
what more economical than with flattened chimneys, after a 
series of experiments to settle this point.-.M. Offret. 

• ••• • 
MANUF.A.CTURE OF CHLORATE OF POTASH.-To manufac­

ture chlorate of potash on a large scale, it has been recom­
mended by W. Hunt to adopt the following method : Milk 
of lime is made to trickle down over bricks placed in a tower 
where it comes in contact with a continuous current of chlorine 
gas. Chlorate of lime is the chief product, and, by treating 
this with chloride of potassium, chlorate of potash is formed, 
which can be purified by crystallization. 

* Panlagraphlca, '8I�e At'B DeUneandi, etc., Rome, 1628. 
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pounds upon each square inch, will of course have a strain 
of 1,600 pounds upon every circle of the boiler one inch wide, 

A Boller DUlleulty, will it not? 
To the Editor of the Scientific American: Has it not been proved by careful test that the breaking 

I am running a cotton seed oil mill with an 18xBO engine, point of good boiler iron is about 13,000 pounds to each one 
supplied by two boilers, with five 10 inch flues each. Said quarter inch of sectional area? If this be so, the bursting 
boilers are 52 inches diameter by 20 feet long, and arc set up pressure for a boiler 100 inches in circumference and one 
with the regular western steamboat casing of sheet iron lined quarter inch thick is, of course, 13,000 pounds upon each 
with fire bJ:ick. They are connected on top with a 30 inch steam circle of the boiler one inch wide. According to your meth­
drum, 10 feet long, with 10 inch legs, set on the second sheet od of estimating strain in boilers, 100 pounds to a square 
from front. The mud drum is on the second sheet from inch on the boiler just named is less than one eighth of its 
back end, and is 20 inches in diameter by 10 feet long, with bursting strain. Will a boiler thirty-two inches diameter 
10 inch legs connecting both boilers, and is supplied with and one quarter inch thick sustain any such pressure as 800 
necessary pipes, checks, and mud valve. The boilers are pounds to a square inch? 
made of Bilman Son & Co.'s best Tennessee C. H. iron, !� By using half of the circumference instead of the radius 
thick, with i heads. The trouble is that on increasing my for one of the factors, we obtain a little less than 300 pounds 
machinery, I was forced to run up to 90 lbs. pressure, and per square inch as the maximum pressure, which I hold 
as soon as I did so, the boilers began to leak on the firflt sheet agrees best with actual test and practice. 
over the fire. I had them caulked and re-riveted a dozen times, F. G. WOODWARD. 
until the first and second sheets bagged on each side of the 

REMARKS BY THE EDITOR.-A boiler of 32 inches diameter, 
lap. The makers finally concluded to cut out one half of of quarter inch plate capable of resisting a tensile force of each sheet and patch across the lap. It looked like a good 50,000 pounds per square inch, would resist an interual pres­
job when tellted by hydrant pressure of 50 Ibs. ; but on rais- snre of 781 pounds per square inch could it be made without 
ing steam, both patches gave WilY in 19 hours. After taking E '  t h . 1 . t d b 'l h ever to . seams. xpenmen s owe a SIng e rIve e 01 er, ow , the advice of all our experts, they fi�ally moved the steam. have but fifty-aia; one hundredths this strength at the seams. 
drum back over th� mud drum, p�t III an extra mud drum 'Suc. a boiler as is mentioned would therefore yield at about 
just back of the brIdge wall, on thIrd sheet, and put on new 437 d W t th t 11 d t . differ wI'th . . poun s. _ e regre a we are compe e 0 patches, but changed theIr laps so that they run WIth the . 

d t boiler sheets. I have been running now two weeks and the our correspon en . 
____ • .-• •• _--__ _ 

boilers seem to hold tight and work well. They we.re also Aero-Steam Engines. 
tested by the United States Inspector of this part at 160 1bs� , To the Edttor of the Scientific American : 
and stood the test. Now the question arises, was it necessary In No. 1 of the present volume of the SCIENTIFIC AMERI­
to go outside of established custom to move steam drum CAN, you advocate further experiments in aero-steam engi­
back, when my engine sets front, and to put in two mud neering. You probably remember obtaining a patent for me 
drums under. a 20 feet boiler? I am using a Stilwell & Bierce in 1866 on the aero-steam generator, with which Warsop 
superheater, 'im.d am well supplied with water. I clean out afterward (1868) created quite a flurry in England. I have 
once a week and show no scale or sediment. The boilers, studied the subject for a number of years, and have arrived 
they admit, are perfectly clean, and the iron shows no signs at the following conclusions : 
of being burnt. The boiler sheets are 3t feet wide, and the First, that it is impossible to construct a successful air 
flue sheets �6 inches ; this, some claim, is unequal expansion engine of any great power, for the followi.ng reasons : Air, 
and caused the buckle or bag, but my theory is that it is all like a.ll gases, expands but one volume for each 493° Fabr. of 
in the furuace. I use no fuel but cotton seed hulls, which temperature through which it is raised ; and it also becomes 
mak.e a quick fierce flame. My grate bars are 22 inches from highly heated by compression ; so that, if we force it into a 
boilers, while the bl!idge wall or throat is only 5 inches from heater under a pressure of seven atmospheres, the temper­
boilers ; and from that, the bed drops back to 10 inches at ature before compression being 60°, we will then have it at 
back of boiler. Now I claim that in my fuel, which burns a temperature of 435° ; then, in order to double its volume, 
somewhat like anthracite, the back flame curls up from the we must raise it 493° more, which will bring it to a tempera­
shape of bridge wall ; and the drltft flame in front, which is tnre of 928° which is entirely too high for practical purposes. 
very fierce, is checked or forced up hard against the first lap And even if we could work it at this degree of heat, we 
to get over the rolling flame from bridge wall, and that it would then be compelled to have a feed pump of half the 
does not extend to rear of boilers, and shows here through capacity of the engine, which would be very cumbrous, to 
flues, thereby making very intense heat causing unequal ex- say nothing of the cost ; and more, our engine would have 
pansion. The boilers are caulked only on outside ; .is this to be twice the size of a steam engine of the same power. If 
customary? Some experts claim unequal expansion from we work the air at a less pressure, we may reduce the tem­
difference in sheets of boiler and flues, some from not being perature, but we must increase the size of the engine to ob­
caulked inside ; others that the sheets ought to be connected tain an equal power. 
with cheeks, while others were in favor of the change that Second, that the only way in which we can obtain the ad­
was made. My gage cocks show water level in both boilers vantages of air as a motor is to combine it with steam. In 
and do not vary ; but I have been stopped about two months this way we can control the temperature of the air, as it is 
in repairs of boilers, at a loss of about $15,000 and a .  bill of well known that the degree of heat of steam is regulated by 
repairs of $1,200. If you will please give me your opinion the pressure. The air must take the same temperature as 
of my difficulty, I will be under many obligations. that of the steam with which it is mingled, consequently we 

GEO. W. HATFIELD, can have no over heating of the air. But right here comes 
Superintendent of Dixie Oil Company. the difficulty in ueing air and steam together. As air becomes 

Nashville, Tenn. 
REMARKS BY THE EDITOR :-We should judge that the 

boilers were of good material, well put together, for only 
excellent iron and well riveted joints would be likely to ex­
hibit the behavior described 1:>y our correspondent. It is not 
unusual to leave the interior of boilers uncaulked, although 
it is generally considered better practice to caulk. inside and 
out. We do not think that the caulking can have had any 
important influence in the matter. Some engineers of large 
experience and admittedly good judgment believe that, 
under the action of a very heavy fire, with defective circula­
tion, the water may be driven off of the heating surface im­
mediately adjacent to such an extent that the metal may be 
so highly heated as to yield under ordinary pressure, or even 
to become burnt. There is strong evidence that such cases 
have occurred, and it seems very probable that we find here 
described another example. We should have supposed the 
trouble to have been caused by sediment or scale over the 
fire, had we not been assured that none was found at the 
weekly cleaning. Wonderfully little incrustation over a 
heavy fire will make trouble. We should not suppose that 
the change of position of the steam drum could make any es­
sential improvement, and the changes of mud drums could 
hardly effect anything unless the trouble arose from incrus­
tation. We presume that the new work prevents the recur­
rence of the bagging, simply by stiffening that part. It is 
evident that the boiler was strong enough to bear the pres­
sure, simply. We should feel uneasy still, and should not 
be surprised were further trouble to occur. In any event, 
we should first endeavor to diffuse the heat from the fire 
more generally over the heating surface, and, if unsuccessful 
in this, should put in more boiler and drive the fires less. 
We rarely meet with a case in which too much boiler power 
has been given. It might be found a!lvisable to construct 
new furnaces, from which no radiant heat could reach the 
boiler. 

------------44� •• �' •• __ ----____ __ 
Steam Pressure In .oller •• 

To the Editor of the Scientific American: 

If the true way to estimate the strain in a cylindrical steam 
boiler is to multiply the pressure by the radius, a boiler 100 
inches in circumference, having within it a pressure of 100 

heated to a high degree by compression, we cannot force it 
into a boiler under a pressure of seven atmospheres without 
its becoming heated to a much higher degree than the steam, 
the temperature of the air being 4350 while that of the steam 
is only 332°, a difference of 103°. The air, in taking the tem­
p6rature of the steam, contracts ; the steam at the same time 
expands. But the volume of contraction and expansion 
must be iii proportion to the specific heat of air and steam. 
Air, having a speciflc heat of only one third that of steam, 
must contract three volumes, while the steam expands only 
one volume. The expansion of the air having been produced 
by mechanical energy applied to the pump, we have here a 
direct loss of I,ower. This difficulty may be overcome ; and 
in overcoming it, several advantages are gained. What is 
necessary is to prevent the air from becoming heatcd by com­
pression. This, I believe, I can do with a pump of peculiar 
construction of my invention, and without the loss of power, 
as the heat is extracted from the air as soon as 'it begins t9 
develop, consequently it will not expand until it reaches the 
boiler where it will take its heat from the steam, and we will 
have the former operation reversed, the air expanding three 
volumes and the steam contracting one volume. This, in 
my opinion, is tIle only way in whirh air and steam can be 
worked together successfully. D. B. TANGER. 

Bellefontaine, O. 
------------�.� .• � . .. ------------

Ignition oC Wood by Steam Heat. 

To the Editor of the Scientific American : 

On page 32 of the SCIE.NTIFIC AMERICAN of January 18, you 
make the following statement, editorially : "We maintain 
that any man of science who has studied the subject of steam, 
or any practical engineer of common sense, knows that aU 
that steam can do, even when superheated, is to make wood­
work hot and dry and to predispose it to catch fire. The 
spark must be supplied from another source ; the steam tubes 
can never attain, outside the heating apparatus, the high 
temperature of 9000 or 1,000° Fahr. required for the red 
heat which is necef,lsary to set woodwork on fire. " Per con­
tra, a no less respectable authority than the Journal of Oom­
merce hal! asserted, within the week, that, when wood has 
been charred by steam pipes, "engineers say that the least 
draft between the pipe and the charred wood will then cause 
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the wood to form a coal, which will readily burst into flame." 

Turning to page 41 of Wyatt " On Spontaneous Combus­
tion," republished in this country and annotated by the edit­
or of the In8'Urance Monitor, the following statements will be 
found : "The Institute of Technology, in Boston, long ago 
decided upon the danger of steam pipes passing through and 
in contact with wood." And here is an instance which oc­
curred in a Pittsburgh oil refinery : "Steam was generated in 
an ordinary boiler and was conveyed therefrom in pipes 
which passed through a furnace and thence into retorts for 
the purpose of distilling petroleum. Here the pipes formed 
extensive coils and then passed out, terminating at a valve 
outside the building. To prevent the steam, when blown off, 
from disintegrating the mortar on an opposite wall, some 
boards were set up to receive the force of thJl discharge, and, 
as often as the superheated steam was blown against them, 
the boards were set on fire." And here is another case in 
point : "Steam was taken from an ordinary boiler through 
a pipe forty feet long. Ten feet from the farther end, a col­
lar of wood was fitted closely to the pipe ; ten feet nearer the 
boiler a lighted kerosene lamp was placed under the pipe. 
In ten minutes the wooden collar was on fire." When super­
heated steam was turned against a bale 01 cotton, " the cot­
ton was in flames as quick as a flash." In the report of Mr. 
Braidwood to the Committee of the Fire Brigade of the city 
of London (I quote from a newspaper article, embodying the 
chief points), it is asserted that " Iron pipes, often heated up 
to 400°, are placed in clo�e contact with floors and skirting 
boards, supported by slight diagonal props of wood, which a 
much lower heat will suffice to ignite." "Mr. Braidwood, in 
Ms evidence before a Committee of the House of Lords, in 
1846, stated that it was his belief that by long exposure to 
heat not much exceeding that of boiling water, or 212°, tim­
ber is brought into a condition that it will fire without the 
application of a light." 

I do not make these questions by way of attempting to 
controvert the extremely direct and flatfooted position which 
you have taken, but merely to show that there is another 
side to the question, be its merits w�at they may the SCIEN­
TIFIC AMERICAN is a thoroughly practical paper which is read 
by practical men, and its opinions are doubtless in the vast 
majority of cases accepted without question. Hence what 
seems to me the danger which may arise from the positive 
tone of the article referred to. For the past few years, 
underwriters, basing their opinions upon such statements as 
those to which I have s.sked your attention, have endeavored 
to impress upon the public that steam pipes in contact with 
woody fiber are eminently dangerous. And the writer con­
fesses that, in the prosecution of his business, he does not · 
care to have such an unqualified dictum of such an author­
ity as the SCIENTIFIC AMERICAN thrown in his teeth, unless 
that dictum has been based upon facts as absolute as itself. 
If steam pipes are not dangerous, it is to the interest of all 
that the truth should be known. But if the question is still 
an open one, if a positive answer to the question is as yet 
impossible, should not so cautious an authority give us the 
benefit of the doubt, and stimulate discussion rathe]' than 
check it by enunciating an opinion which nine out of ten of 
your readers will accept at once as 6a; cathedra and final ? 

I am sure that the public would thank you greatly if you 
would give a thorough review of th� p1'0 and con of the mat­
ter, whatever your ultimate judgment upon them may be. 

New York city. W. S. N.  
. . • � . .. ------------

Inftuence eC the E arth's Central Fires on Its SurCace 

To the Editor of the Scientific American : 
It is generally conceded that our earth il!! still a liquid fire, 

surrounded by a crust cause,l by congelation, through the 
elements, in its revolutions through space. Let us examine 
what influence this liquid fire has on the earth in its different 
positions, and on its affinity with the rays of light from the 
sun. 

At the period when the rays from the sun begin to be ob­
lique, the earth is turning in position to cause the liquid portion 
to settle, thereby losing its heating power on the surface and 
its affinity with the rays from the sun ; this change continues 
to increase, bringing on the coldness of winter according to 
position in the change. Water freezes, and the frost enters the 
earth at times when it is comparatively warm ; but as soon 
as the limit is reached and a turn is made in our sphere to­
ward a more congenial position, the atmosphere may still be 
cold, and the ice on our lakes and streams m elt away gradu­
ally from the source of heat generated by the internal fires. 
This change continues to bring spring and summer, and more 
heat than man really enjoys. 

I make these suggestions to draw forth further investiga­
tion, for man, from the days of Adam to the present, has 
attributed much to the Author of Light without considflring 
his own footstool. EGBUD. 

:A S",lndJe upon Inventors. 
We have frequently received letters from various parts of 

the country calling our attention to the swindling transac­
tions of individuals who represent thomselves to be agents 
for the disposal of patent rights. These parties send neatly 
printed circulars through the mails to inventors,setting forth 
their advanta.ges for effectlng sales, etc , and requesting the 
forwarding to their address of models and a fee of five dol­
lars or thereabouts. The money is of course taken and the 
model usually left in the express ofll.ce. 

Our latest advices regarding these scamps state that they 
have operated in Albion, Mich. , at which place they collected 
some two thousand models, and more recently they have 
taken up t.heir quarters in Galesburg, Illinois. We would 
caution inventors generally against any dealing with firms, 
or incti.vidual! regarding whose standing they have not full 
and satisfactory information. 
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THE LOST ARTS. 

Mr. Wendell Phillips, the distinguished orator, has deliv· 
ered no more brilliant discourse than that of which the f�l· 
lowing is an abstract. The " Lost Arts " is a subject of sur· 
passing interest, not only as treating of knowledge long 
since dead to the world, but as affording evidence that many 
of our newest discoveries were known and practiced in ages 
of which history furnishes but meager record. Mr. Phillips 
began by stating that he had been charged with repeating 
useless fables with no foundation. Take the subject of 

GLASS. 

This material, Pliny says, was discovered by accident; 
some sailors landing on the eastern coast of Spain took their 
cooking utensils and supported them on the sand by the 
stones that they found in the neighborhood; they kindled 
the fire, cooked their fish, finished the meal, and removed 
the apparatus; and glass was found to have resulted from 
the niter and sea sand, vitrified by the heat. The story was 
rejected by scientific men as improbable, on the ground that 
no mere bundle of sticks could produce sufficient heat to 
cause vitrification. But Professor Shepherd, continued the 
lecturer, states that when he was in Mexico his pa:rty stopped 
on the road one day to cook some venison. They made their 
fire, on stones,o of a wood resembling ebony. When the cook· 
ing apparatus. was removed, there was pure silver got out of 
the embers from the intense heat of that almost iron wood, 
a heat more than sufficient to vitrify the materials for glass. 
vVhy then, can it not be supposed that Pliny's sailors used 
some such wood? It is stated that nothing has been observed 
in ancient times which could be called glass. In Pompeii, a 
dozen miles south of Naples, which was covered with ashes 
by Vesuvius 1,800 years ago, they broke into a room full of 
glass; there was ground glass, window glass, cut glass and 
colored glass of every description, and the house was evi· 
dently a glass maker's factory. 

The chemistry of the most ancient period had reached a 
point which we have never even approached, and which we 
in vain struggle to reach to·day. Indeed the whole manage· 
ment of the effect of light in glass is a profound study. The 
Catholic priests, who penetrated into China two hundred 
years ago, say in their letters that they were shown a glass, 
transparent and colorless, which was filled with a liquor made 
by the Chinese, \hat was shown to the observers and appeared 
to be colorless like water. This liquor was poured into the 
glass, and then, looking through it, it seemed to be filled 
with fishes. They turned this out and repeated the experi. 
ment, and again it was filled with fish. The Chinese con· 
fessed that they did not make them; that they were the 
plunder of some foreign conquest. Another story relates to 
the age of Tiberius, the time of St. Paul, and tells of a Ro· 
man who had been banished and who returned to Rome, 
bringing a wonderful cup. This cup he dashed upon the 
marble pavement, and it was crushed, not broken, by the 
fall. It was dented some, and with a hammer he easily 
brought it into shape again. It was brilliant, transparent, 
but not brittle. The possibility of glass being thus made is 
strenuously denied by learned and scientific men. The Ro· 
mans got their chemistry from the Arabians; they lbrought 
it into Spain eight centuries ago, and in their books of that 
age they claim that they got from the Arabians malleable 
glass. There is a kind of glass spoken of there that, if sup· 
ported by one end, by its own weight in twenty hours would 
dwindle down to a fine line, and that you could curve 
around your wrist. Von Beust-the Chancellor of Austria­
has ordered secrecy in Hungary in regard to a recently dis· 
covered process 'by which glass can be used exactly like wool, 
and manufactured into cloth. In Rome, there is exhibited a 
bit of transparent glass, which is lifted up to show that there 
is nothing concealed, but in the center of the glass is a drop 
of colored glass, perhaps as large as a pea, mottled like a 
duck, finely mottled with the shifting colored hues of the 
neck, and which even a miniature pencil could not do more 
perfectly. It is manifest that this drop of liquid glass must 
have been poured, because there is no joint. This must have 
been done by a greater heat than the annealing process, be· 
cause that process shows breaks. 

The ancient imitations of gems have deceived the most ex· 
perienced connoisseurs. The celebrated base of the Geneva 
cathedral was considered a solid emerald, but when Napoleon, 
after taking it to France, presented it to the Institute, the 
scholars, though asserting it not to be a stone, were unable to 
tell of what material it was. 

ANCIENT A IDS TO VISION. 

Cicero said that he had seen the entire Iliad, which is a 
poem as large as the New Testament, written on skin so that 
it 1::ould be rolled up in the compass of a nut shell. Now, 
this is imperceptible to the ordinary eye. Very recently the 
whole contents of a London newspaper were photographed on 
a paper h alf as long as the hand. It was put under a dove's 
wing and sent into Paris, where they enlarged it aDd read 
the news. This copy of the Iliad must have been made by 
some SUGh "(ll'ocess. Pliny says that Nero, the tyrant, had a 
ring with a gem in it which he looked through and watched 
the sword play of the gladiators, more clearly than with the 
naked eye. So Nero had an opera glass. Mauritius, the 
Italian, stood on the promontory of his island and could 
sweep over the entire sea to the coast of Africa with his 
ltau8copite, which is a word derived from two Greek words 
meaning to see a ship. Evidently Mauritius, who was a 
pirate, had a marine telescope. The signet of a ring in Dr. 
Abbot's museum, said to belong to Cheops, who lived five 
hundred years before Christ, is about the size of a quarter of 
a dollar and the engraving is invisible without the aid of 
glasses. In Parma is shown a gem once worn on the finger 

of Michael Angelo, of which the engraving is two thousand 
years old, in which there al'e the figures of seven women. 
A glass is needed to distinguish the forms at all. Lit yard 
says he would be unable to read the engravings on Nineveh 
without strong spectacles, they are so extremely small. 
Rawlinson brought home a stone about twenty inches long 
and ten wide, containing an entire treatise on matb!lmatics. 
It would be perfectly illegible without glasses. Now, if we 
are unable to read it without the aid of glasses, you may 
suppose that the man who engraved it had pretty strong 
spectacles. So, the microscope, instead of dating from our 
time, finds its brothers in the Books of Mopes-and these are 
infant brothers. 

THE OLD DYES. 

For the Egyptians, color was a means of recording history. 
We find upon the stucco of their walls their kings holding 
court, their armies marching out, their craftsmen in the 
ship yard with the ships floating in the dock, and in fact we 
trace all their rites and customs painted in undying colors. 
The French, who went to Egypt with Napoleon, said that all 
the colors were perfect except the greenish white, which is 
the hardest for us. They had no difficulty with the Tyrian 
purple. The burned city of Pompeii was a city of stucco. 
All the houses are stucco outside, and it is stained with 
Tyrian purple-the royal color of antiquity; and the flaming 
hues are as bright as if painted but yesterday. Come down 
frinn (TitIan, whose colors are wonderfully and perfectly 
fresh, to Sir J6shua Reynolds, and although his colors are 
not yet a hundred years old, they are fading; the colors on 
his lips are dying out, and the cheeks are losing their tints. 
He did not know how to mix well. The French have a 
theory that there is a certain delicate shade of blue that 
Europeans cannot see. Ruskin says that we cannot imitate 
in colors that would last for twenty years the magnificent 
scarlet in old illuminated missals, now five centuries old. 
The Frenchman says : " I am the best dyer in Europe ; no· 
body can equal me, and nobody can surpass Lyons. "  Yet 
in Cashmere, where the girls make shawls worth thirty 
thousand dollars, they will show him three hundred distinct 
colors, which he not only cannot make, but cannot even dis· 
tinguish. 

ANCIENT MASTER ARTISANS. 

Taking the metals, the Bible in its first chapters shows that 
man first conquered metals there in Asia, and on that spot 
to· day he can work more wonders with those metals than we 
can. One of the surprises, that the European artists received 
when the English plundered the summer palace of the King 
of China, was the curiously wrought metal vessels of every 
kind, far exceeding all the boasted skill of the workmen of 
Europe. English surgeons going to India are advised to 
have their instruments gilded because English steel cannot 
bear the atmosphere. Yet the Damascus blades of the Cru. 
sades were not gilded and they are as perfect as they were 
eight centuries ago. There was one at the London Exhibi. 
ti�n, the point of which could be made to touch the hilt, and 
could be put into a scabbard like a corkscrew, and bent every 
way without breaking. If a London chronometer maker 
wants the best steel to use in his chronometer, he does not 
send to Sheffield, the center of all science, but to the Punjaub, 
the empire of the seven rivers, where there is no science at 
all. The first needle ever made in Europe was made in the 
time of Henry the VlIIth, and made by a negro ; and when 
he died, the art died with him. Some of the first travelers in 
Africa stated that they found a tribe in the interior who 
gave them better rc.zors than they had. Scott, in "Tales of 
the Crusaders," describes a meeting between Richard Coour 
de Lion and Saladin. Saladin asks Richard to show him the 
wonderful strength for which he is famous, and the Norman 
monarch responds by severing a bar of iron which lies on 
the floor of his tent. Saladin says, " I  cannot do that," but 
he bkes an eider down pillow from the sofa, and, drawing 
his keen blade across it, it falls in two pieces. Richardo says : 
, i  This is the black art; it is magic ; it is the devil ; you can· 
not cut tbat which has no resistance;" and Saladin, to show 
him that such is not the case, takes from his shoulders 
a scarf which is so light that it almost floats in the air, and, 
tossing it up, severs it before it can descond. George 
Thompson states that he saw a man in Calcutta throw a 
handful of floss silk into the air, and a Hindoo sever it into 
pieces with his saber. We can produce nothing like this. 

EGYPT'S MECHANICAL MARVELS. 

Taking their employment of the mechanical forces and 
their movement of large masses from the earth, we know; 
that the Egyptians had the five, seven, or three mechanical 
powers, but we cannot account for the multiplication and 
increase necessary to perform the wonders they accomplished. 

In Boston, lately, we have moved the Pelham Hotel, 
weighing fifty thousand tuns, fourteen feet, and are very 
proud of it, and since then we have moved a whole block of 
houses twenty three feet, and I have no doubt we will write 
a book about it; but there is a book telling how Domenico 
Fontana, of the sixteenth century, set up the Egyptian obe· 
lisk at Rome on end, in the Papacy of Sixtus V. Wonderful ! 
Yet the Egyptians quarried that stone and carried it one 
hundred and fifty miles, and the Romans brought it seven 
hundred and fifty miles, and never said a word about it. 
Mr. Batterson, of Hartford, walking with BruneI, the archi· 
tect of the Thames tunnel, in Egypt, asked him what he 
thought of the mechanical power of the Egyptians, and he 
said : Thero is Pompey's Pillar, it is one hundred feet high, 
and the capital weighs two thoulland pounds. It is some· 
thing of a feat to hang two thousand pounds at that hight in 
the air, and the few men that can do it would better disc�ss 
Egyptian mechanics. 

10 1  
CANALS. 

The Suez Canal absorbs half its receipts in cleaning out 
the sand which fills it annually, and it is not yet known 
whethp.r it is a pecuniary success. The ancients built a canal 
at right angles to ours, because they knew it would not fill 
up if built in that direction, and they knew such a one as 
ours would. There were magnificent canals in the land of 
the Jews, with perfectly arranged gates and sluices. We 
have only just begun to understand ventilation properly for 
our houses; yet late experiments at the Pyramids in Egypt 
show that those Egyptian tombs were ventilated in the most 
perfect and scientific manner. 

Again, cement is modern, for the ancients dressed and 
joined their stones so closely that, in buildings thousands of 
years old, the thin blade of a penknife cannot be forced 
between them. The railroad dates back to Egypt. Arago 
has claimed that they had a knowledge of steam. A paint. 
ing has been discovered of a ship full of machinery, and a 
French engineer said that the arrangement of this machin· 
ery could only be accounted for by supposing the motive 
power to have been steam. Bramah acknowledges that he 
took the idea of his celebrated lock from an ancient Egyptian 
pattern. De Tocqueville says there was no social question 
that was not discussed to rags in Egypt. 

OLD HINTS OF NEW THINGS. 

Years before Franklin's invention of the lightning rod, and 
before muskets were thought of, the old soldiers on guard 
on the towers, if a spark passed between them and the spear 
head, ran and bore warning of the state and condition of 
affairs. Solomon's Temple, lofty and situated on an exposed 
part of a hill, was guarded by a system exactly like Frank· 
lin's. The Duchess of Burgundy took a necklace from the 
neck of a mummy and wore it to a ball given at the Tuiler· 
ies, and everym;dy said they thought it was the newest 
thing there. A Hindoo princess came into court, and her 
father seeing her said : "Go homll, you are not decently 
covered-go home;" and she said, " Father, I have seven 
suits on;" but the suits were of muslin, so thin that the king 
could see through them. Four hundred and fifty years ago 
the spinning machine was first introduced into Europe. Yet 
we have evidence to show that it made its appearance two 
thousand years before. 

We have not an astrology in the stars serving only the 
kings and priests; we have an astrology serving all those 
around us. We have not a chemistry hidden in underground 
cells, striving for wealth, striving to change everything into 
gold. No; we have a chemistry laboring with the farmer, 
and digging gold out of the earth with the miner. Ah ! this 
is the nineteenth century, and of the hundreds of things we 
know, I can show you ninety.nine of them which have been 
anticipated. It is the liberty of intellect and a diffusion of 
knowledge that has caused this anticipation. 

-------------. .•. � . .. -------------
Ocean Weather Slgnal8. 

The suggestion is made that a vessel, connected by tele· 
graph cable with the shore, be stationed three hundred miles 
out at sea off the port of New York, to warn approaching 
ships of storms on the coast. '1 his a pretty idea but not of 
much I-ractical value. In fajr weather no skipper would go 
out of his way to find the telegraph boat; and ill a storm he 
couldn't find her if he would. 

Equally valueless is the proposition to have signal buoys 
anchored at intervals in the ocean between Europe and 
America, to indicate wind currents, latitude and longitude, 
afford refuge to distressed mariners, etc. , The majority of 
marine disasters occur directly upon the coasts. Few ves· 
sels, comparatively, are lost in mid ocean. The rotary mo· 
tion of storms is well understood by sea captains, who know 
how to steer in order to avoid the most violent 1 ortions, 
while the barometer gives notice in advance of approaching 
storms and change of winds. The proposed signal buoys 
could add little or nothing to the safety of ships. 

----------..-...... . . . 
A. LocoJnotlve ExplosIon. 

A few days ago a locomotive, while standing at the head of 
a freight train at Lewisville, S. C. , exploded with a deafen· 
ing detonation, producing a concussion which was heard 
and felt for miles. 

The scene around the engine was appalling. Every portion 
of it except the tender was a complete wreck. One of the 
large driving wheels on the right side was torn from tho 
axle and buried deep in the embankment. One of the 
heavy driving shafts was hurled over the embankment of 
the cut and, in its career, struck the top of a telegraph pole, 
which it snapped of like a stick of glass. The dome of the 
engine was thrown far above the cut and fell about three 
hundred yards distant. The bell crushed in the gable end 
t)f a negro preacher'S house, about the same distance away, 
causing the sable clergyman to tremble with fright. The 
cause of the explosion is inexplicable; the engine was quite 
an old one. No person injured. 

------------..-...... .  , �.�.-------------
' quantltle8 oC MaterIal!! used by Photograph erI!'. 

Dr. Vogel says : From my own experience, I give the fol. 
lowing rules : For every square foot of plate, about half an 
ounce of collodion is necessary ; a square foot of plate will 
consume also very nearly half an ounce of bath solution ; and. 
when we use a deveioper of a strength of five per cent, with 
two and a half per cent glacial acetic acid, we will require, 
for every square foot of plate, nearly half an ounce of suI. 
phate of iron and a quarter of an ounce of glacid acetic acid. 
Of varnish, about three quarters as much as of collodion is 
necessary. The consistence of the collodions and the var· 
nishes differs, of course ; but we can hardly go amiss if we 
provide ourselves with one and a half times to double the 
abovementioned quantities for each square foot of plate. 
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STEAM FILTER AND CONJ)ENSER. 

Our engraving represents an improved form of steam fil. 
ter and condenser, adapted to the purification of water for 

boiler feeding or other purposes. Steam enters through the 

pipe, A, into the annular perforated chamber, B. There it 

escapes through the numerous small orifices and is met by a 

copious shower of water which, supplied by the pipe, C, 

from above, is spread out ove r and perco· 
lates through the I,erforated distributor, 
D. The steam is thereby nearly all con· 
densed and falls to the conical diaphragm, 
E, the residue escaping through the ex· 
haust, F, on the left of the engraving. The 
water now descends the vertical pipe, G, to 
the lower section of the apparatus. At the 
bottom of the pipe it encounters the cup, 
H, over the sides of which it flows into 
the mud well, where it deposits such for. 
eign matter as it may hold in suspension, 
the accumulated sediment being afterwards 
drawn off through the valve, I. The water 
next rises through the filters, J J, to the 
upper chamber, K, whence it emerges in a 
dear and pure condition through the pipe 
pipe, L. At M is shown the overflow pipe, 
at N the glass water gage, and at 0 the 
man holes. 

It is hardly necessary to dwell upon the 
advantage of using the purest attainable 
fluid for the feeding of steam boilers, or 
the general benefits of filtering water that 
is in anywise turbid, previous to employing 
it for the ordinary purposes of life. 

The apparatus above described seems, so 
far as its principl e and construction are 
concerned, an efficient and useful device. 
The in�entors state that careful analysis 
has proved that it removes from water over 
t hree quarters of the lime which forms 
boiler scale, and probably five sixths of the 
suspended impurities. 

Patented through the Scientific American 
Patent Agency, February 27, 1872. Fur· 
ther information may be obtained by ad. 
dressing Messrs. Kennedy, Berkshire & Co. , 
Muscatine, Iowa. 

• • • 
The MlIUon Dollar Telescope. 

" An Old Mechanic" writes to suggest the 
formation of a stock company, with shares 
of ten dollars each, to construct the pro· 
posed large telescope, and states that he, 
for one, would gladly pay $25 for a peep at Mars or the moon 
through such an instnlluent, and would go to any part of the 
United States for such a privilege. He points out that it is 
of no use to look to Government for such a telescope, as it 
has no money for such a purpose, although plenty is forth· 
coming for European shows and big guns ; and he asserts that 
the money, according to his plan, would be easily obtained ; 
and, if such a telescope were placed in Philadelphia in 1 876, 
that it would pay the stockholders 200 per cent, besides ben· 
efitting science. 

------------�.�, .� . •• ------------
LYNN'S ANTI·FREEZING RAILROAD TANK VALVE 

AND FEEDER. 
The invention herewith illustrated is an arrangement of the 

parts of a railroad tank whereby water may 
be delivered to an engine without requir· 
ing the latter to be located at any precise 
spot near the reservoir, and also an inge. 
nious combination of devices which prevent 
the flow of the liquid being stopped by freez· 
ing. 

J titutifit �tUtritIlU. 
ascend the tube, H. This device, it is claimed, effectually 
prevents the valve from becoming clogged or inoperative from 
freezing, its rod being always free to act. When the valve is 
closed, whatever may be contained in the box and spout, A, 
escapes from the exterior open end of the latter. 

In order to avoid the stoppage of the flow from a freezing 
over of the surface of the water, and a consequent shutting 

STEAM FILTER AND CONDENSER. 

off of access of the air, a float, I, is arranged. The liquid in· 
closed within the inverted tub is thereby protected and kept 
from solidifying while air is supplied through the bent tube, 
J. Further particulars may be obtained of Messrs. M. N. 
Lynn & Co. , New Albany, Ind. 

- -.. -
Medical Pholilphorns 01ls. 

According to M. Mehu, sweet almond, olive or poppy seed 
oils will dissolve easily one eightieth of their weight of phos· 
phorus; He therefore proposes that only one part of phos. 
phorus to 100 parts of oil, instead of two parts as in the French 
Codex, should be used. Phosphorated oil of this strength is 
strongly luminous in the dark ; but this luminosity may be 
entirely destroyed by the addition of a small quantity of 
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but if a colorless product be required, it should be treated 
as recommended for the oil of sweet almonds. 

. ,  .. . 
Recognition oC Vegetable Fibers In Mixed Fabrtcill 

Silk and wool are dissolved by boiling in a 10 per cent so. 
lution of caustic soda, while vegetable fibers remain unat· 
tacked. When wool is dissolved in caustic alkali, the solu· 

tion blackens on adding sugar of lead, suI· 
phide of lead being thrown down. The un' 
dissolved vegetable fiber is bleached, if col. 
ored, with hydrochloric acid and a little chlo. 
rine water. It then shows the characteristic 
property of dissolving in an ammoniacal so. 
lution of oxide of copper. If the fabric con 
tains a large quantity of dye stuff, it is better 
to put it into a mixture of 2 volumes strong 
sulphuric acid and 1 volume nitric acid, where. 
by the wool, silk, and dye are all dissolved , 
and the vegetable fiber converted into gun 
cotton, which after washing and drying is re · 
cognized by its explosive character. 

In testing white fabrics, a solution of fuch· 
sin can be employed, which will dye the silk 
and wool but not the vegetable fiber. Before 
this test is used, the dressing must be reo 
moved by boiling in a dilute solution of sal 
soda and soap. Enough caustic 11.0da must be 
added to the boiling fuchsin solution to par· 
tially destroy its color and leave it of a light 
rose red. 

To detect wool in silk, a solution of oxide of 
lead in caustic soda is used, as this will 
blacken the wool but not the silk. If, on the 
contrary, you wish to detect an admixture of 
silk in a woolen fabric, you employ a cold am· 
moniacal solution of oxide of copper, which 
dissolves the silk but not the wool. Acids 
precipitate white flakes from this solution . 
Wool is also soluble in this Ilolvent when 
warm, hence the necessity of using the solu· 
tion cold when separating wool and silk. 

Concentrated acids can also be employed, 
hydrochloric being the best ; for they too dis· 
solve the silk while cold, but do not act per· 
ceptibly on the wool. The vegetable fibers 
also remain undissolved. The insoluble fibers 
are bleached and tested as above given . 

The Prelllatnre Decay oC Timber. 
Mr. Hector Orr, in a paper on the above 

opic, communicated to the Journal of th e 
Franklin ITUItitute, gives conclusions drawn 

from an examination of the timbers of the U. S. ship Chat· 
tanooga. This vessel was built in Philadelphia, but never 
left the Delaware. Last winter she was injured by the ice 
and partially sunk off League Island. Her keel was laid 
less than eight years ago, but at the present day her timbers 
are so rotten that they fairly crumble under the touch. 
Near the forward bends the timbers were doubled. The 
writer noted one or more instances in which a pine log and 
a oak log were thus coupled, and the decay had evidently 
begun at the inner surfaces, which were in direct contti.ct 
with each other ; but even where both logs were of the same 
wood, the same inward decay appeared. Whether in the un· 
disturbed mass or where pierced with iron or copper fasten· 
ings or even with the treenail, the fiber was completely 

broken up. 

The outer portion of the spout, Fig. 1, is 
connected to the part, A, attached to the 
tank by means of the horizontal hinge, as 
shown, which allows of its motion in a ver· 
tical plane. This outer portion is in two 
parts, B and C, which are connected by the 
india rubber bellows, D. Within the flexi· 
ble joint, and shown through its cut away 
portion, is a vertical hinge, E, which attaches 
a double rod, represented in dotted lines in 
the spout, to the part, C. On this rod the 
outer section, 13, of the spout moves, this 
motion being allowed by the inner extremity 
of the latter being atta.ched to the rubber 
connection. A clearer idea of this arrange· 
ment may be obtained from the similarly 
lettered portions in the horizontal section, 
Fig. 2. By means of the two hinges and 
the bellows attachment, it will be seen that 
the spout may be placed at any angle to suit 
the location of the engine. The special ad· 
vantage of the flexible connection and double 
interior rods is that the portion, B, '  of the 
spout may be slightly drawn out, sliding on 
the rods, in order to adapt it to whatever 
distance the locomotive may be from the 
tank. ANTI-FREEZING RAILROAD TANK VALVE AND FEEDER. 

The fleet of Commodore Perry, which was 
built in haste from timber cut on the lake 
shore for service in the war of 1812, suffered 
from early rot, so that the vessels were pro' 
nounced unseaworthy soon after the peace of 
1815. In some vessels a strange tendency to 
decay has been noticed, indicating a sort of 
triennial crisifl in their early life, which, if 
passed without injury to the wood, predicted 
some twenty. five years of wear. Marked in. 
stances have been observed in large pieces d 
timber, such as pillars, girders, and even raft· 
ers, that were cased with light boards to im· 
prove the appearance of the room, the inner 
mass being found dangerously rotten. An· 
other important fact is that in portions of the 
" lining " of vessels covered with zinc or tin, 
as in provision closets, etc. , the decay followed 
exactly the surface covered by the metal, in· 
dicating the action of " dead " air in contrast 
with that of a free atmosphere on the sur· 
rounding parts which remain sound. The hy. 
gienic condition of a decaying structure is 
worthy of consideration. It has been deter· 
mined that in all well ascertained centers of 
production and diffusion of yellow iever, 
three conditions were always present, namely, 
heat, moisture, and decayed wood. The 
danger in such a vessel as the Chattanooga is 
obvious. As to moisture, her mere bilge 
water would furnish this, even without the 
drippings from tanks and boilers ; the heat is 

insured by her furnaces, which a cruise in the 
F is the valve seat on the lower side of the inner end of 

the pipe, A, which extends into the tank ; G is the valve, th e 
rod of which continues up through the tube, H, to the top of 
the reservoir where it is connected with the lever, as shown. 
By pushing the valve downwards the water passes with force 
nto the spout, and the latter, acting as a siphon, does not 

ether, or of any of the essential oils not containing oxygen, 
such as bergamot, citron, copaiba, lavender, mace, mustard, 
rosemary, turpentine, etc. Colza, rape, beechnut, linseed, 
and brown cod liver oils each dissolve one seventieth of 
their weight of phosphorus. Castor oil dissolves one part in 
one hundred and five. Cacao butter dissolves one per cent ; 

tropics would aggravate, and the rotten wood, as was evi. 
dent, existed at once in profusion and perfection. 

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

G. W. T. of Mason City, Ill. ,  writes that he oba Jrvea. 
large numbers of meteors on the evening of November 27 
In 55 minutes, 251 were counted. 
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The Kallistochrofne. 

This is a new and ingenious form of chromatic top, to 
which the above mune has been given, and is the invention of 
Mr. J. Beverley Fenby, of Birmingham, England, and al­
though nominally a toy, it is worthy of notice on account of 
the brilliant chromatic effects it produces. The instrument 
consists of a well balanced top, which, when Spun in the glass 
cup provided for the purpose, will run from six to eight mi­
nutes. On the top of this top can be dropped paper disks va­
riously colored, these disks resembling those used with an or­
dinary chromatic top. Above the colored disk 
is placed what is termed a mask, this being a 

1 tirntifit )m�itau. 
Statistics of Joint Stock CODlpanles In England. 

The " Joint Stock Companies Directory" for the year 1872 
has j ust appeared, containing 1 , 500 pages, embracing the 
names of all the joint stock companies in England. From 
this we get some idea of the immense number of stock com­
panies in that one kingdom. First, we find the different 
railroad companies, such as the Midland Railway Company, 
which has 15,000 stockholders. The same company has at 
least as many more employees, making 30,000 persons to 
whom the welfare of a single company is a vital question. 

c 
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PNEUKATIC GUN CARRIAGE AND ELEVATOR. 

Captain James B. Eads, whose name is best known in con­
nection with the great engineering work he is now successful­
ly bringing to a conclusion-the railway and road bridge over 
the Mississippi at St. Louis-has recently designed a gun car­
riage for working guns en barbette, in which the force of re­
coil and the weight of the gun are employed to compress 
air in a suitably designed receiver, where it is stored up 
and used when the gun is to be elevated_ Working models of 
this carriage have been tested at Washington with success, 

both as to their efficiency in rising and fall­
ing, and also &s to their capacity for remain­
ing depressed for prolonged periods without 
losing the power necessary again to raise the 
gun. The engravings, for which we are in­
debted to Engineering, are taken from a work­
ing model for a 15 inch United States army 
gun, and made one twelfth of the full size ; 
the total fall of the gun in the model is 10 
inches, representing a depression of 10 feet in 
the actual piece. 

black disk having two triangular openings cut 
in it. The mask has an india rubber ring on 
its under side, which rests upon a collar on the 
spindle of the top while  the mask itself is 
slightly " bucklp,o ,' so that its surface is not 
fiat. When the top revolves, the mask is car­
ried round also, but the resistance of the air 
causes the mask to slip slightly on the collar, 
it thus revolving at a less speed than the top. 
The effect of this is to produce automatic 

changes in color of the top as seen through the 

openings in the rapidly revolving mask. These 
changes of color are very beautiful, the ap­
pearance of the top with some of the disks re­

sembling a mass of brilliantly tinted vapor, 

which wells up at the center, and gradually 

changes color as it passes outwards towards the 

eoge of the disk. Other disks produce bril­

liant rings, ever changing in their tints, and 

altogether the instrument is one which serves 

to illustrate some exceedingly interesting op- PN:EUMATIC GUN CARRIAG E AND ELEVATOR.-Fig. 2. 

The action of the carriage is dependent 
simply upon the compression of air in a receiv­
er, effected by the downward motion of the 
gun, transferred to a piston rod and leather­
packed piston, which works to and fro in a 
cylinder open at one end. Water or glycerin 
is admitted behind the piston in order to 
maintain & tight joint, and in sufficient quan­
tity to fill the space between the end of the 
cylinder and the piston when the gun is in 
its lowest position. The quantity of water 
would be varied with the powder charges em­
ployed ; with heavy charges the quantity of tical effects. 

-------------.� . • . �.-------------
B utter Making. 

It requires both attention and experience to produce but­

ter in the shortest time. If the cream be too warm, it froths 

a great deal and a thin liquiJ appears in the vessel, especial­

ly at high temperatures ; when the cream is too cold, it froths 

too, but appears thick, like freshly fallen snow. In the latter 

case,  the cream ought to be warmed, and in the former,cooled. 

The appearance of the butter globules also serves to indicate 

whether the cream is too warm or too cool. In the former 

case, the globules are soft and melting, in the latter, hard ; 

in both cases a slower churning is advisable. Old cream pro­

duces butter sooner than fresh. A temperature between 70° 

and 80° is  best in churning, and the cream should be skimmed 

off. Fresh air and strict cleanliness of the vessels are indis­

pensable. 
-------------.-. • .  �.�-----------

Telegraphy In tbe United States. 
An interesting report on the subject of telegraphing in the 

United StI,tes, and with special reference to the proposed 

Government telegraph system, has been lately made by the 

Hon. David A. Wells. According to the statistics given by 

him, there are at present $60,000,000 invested in the busi­

ness, 80,000 miles of line, and 180,-
000 miles of wire. This valuable 
and increasing property it is now 
proposed to transfer to the N ation­
al Government. 

The cost of the British lines was 
$40,000,000, and to buy the lines 
in the United States, not less 
than $75,000,000 would be needed. 
To meet this expense a new na­
tionalloan would have to be issued. 
The charge for transmission of 
messages, which is fixed at twen­
ty-five cents for twenty 'Yords in 
the Washburn bill, and at one 
cent a word in the Hubbard pro­
position, would be entirely insuf­
ficient to meet expenses. More­
over, as the cheap telegraphing 
mustbe counterbalanced by an ad­
ditional tax upon the people, it is 
difficult to see where the advan­
age lies. 

In Europe, the government sys­
tem has been unsuccessful. In 
1 870, North Germany, Bavaria, 
Denmark, Spain, and Austria, all 
had deficits, while the expenses in 
Great Britain were about $3,000,-
000 in excess of the receipts. 

After the railroads, follow long lists of insurance, banking, 
contracting, navigation, dock, hotel, mining, water, gas, and 
general companies. The Echo has counted the names of all 
the directors and finds them to number 10,500 ! If we sup­
pose that each of these directors draws but $750, then the 
total sum paid them equals $7, 500,000, which represents a 
capital of $150, 000,000 at 5 per cent. Besides, as lL rule, the 
directors draw $1, 000 to $1 ,500, and railroad directors draw 
a salary of $2, 500. In this way an idea may be formed of 
the immense extent of stock enterprises in England. 

-------------4.H'. � ••• __ --________ _ 

A GI::;antlc BaroDleter. 

A huge barometer, the face of which is four feet in diame­
ter, is now being erected on the fagade of the Paris Bourse. 
The instrument proper is an ordinary sized aneroid, the 
movements of which are transmitted, by ingenious mechan­
ism, to a train of clockwork which is wound up monthly. 
The clockwork act.uates the great needle on the exposed face. 
Les Mondes suggests that it would be an excellent idea to 
place such barometers at the entrances of harbors, so that 
masters of vessels leaving the port might be able to deter­
mine, with reasonable probability, the coming weather. 

water is increased, in order to produce a greater degree of com 
pression in the air. 

The chief features in the details of the carriage are the ele­
vating and depressing gear for training the gun, the arrange­

ment for locking and retaining the gun, when down, against 

the force of the air compressed in the reservoir, and the fric­
tion gear. 

The engravings annexed will fully explain the construction 
of the carriage. Fig. 1 shows the gun above the parapet 

ready for discharging. Fig. 2 shows the air pump and cyl­

inder for elevating the gun ; and Fig. 3 shows the gun after 

recoil, in loading position beneath the parapet. A is the cy lin­

der to receive water to assist in increasing the air pressure 

when necessary ; B is the air chamber : C is an inlet closed with 

a screw plug for introducing water ; K is a lever for work­

ing a ratchet arrangement or lock, by which the gun is 

locked in loading position when thrown down by the recoil ; 

N N are connecting rods for elevating and depressing the gun 

before firing, and also for preserving its horizontal position 

when in the act of descent ; 0 is a nut on the elevating screw, 

jointed to the rods, N N ;  P is a friction plug fitting into a 

wood-lined socket in the crosshead, which is attached to the 

piston rod and connecting straps, U ;  these straps are jointed 
to the lower ends of the levers­
which sustain the gun ; V is the 
gun carriage frame. 

It will be seen that, by the pecu­
liar action of the eleyating levers, N 
N, and the nut, 0 the plane of the 
gun varies but little when the gun 
is in its lowest position. The piece 
when down has, however, always a 
slight elevation, which facilitates 
the rolling in of the shot, and this 
elevation is maintained, no matter' 
what elevation or depression it may 
have given to it by the screw when 
trained for firing. This will be ap­
parent from Fig. 1, where it will be 
seen that raising or lowering the­
nut, 0, on the screw will not sensi­
bly alter the the horizontal position 
of the piece ; but when the gun is 
up, as in the perspective view, the 
case is quite different. By the ar­
rangement adopted, the piece is al 
ways thus brought to rest in the 
same position, no matter how many 
degrees of elevation or depression be 
given it for firing. 

The force developed by the recoi 
and fall of the gun is much great 

With regard to government ef­
ficiency, Mr. Wells calls attention 
to the fact that the post office of 
the United States is very much 
inferior to those of fOl'eign na­
tions. We have neither cheap 
postage nor a strictly honest ser­
vice, and it is not supposable that 
any change would be made in 
these respects when the postal 
department was charged with the 
care of the telegraph. In addi­
tion, he repeats the arguments 
which have been so often ad­
"anced to show that all steps of 
this kind are inconsistent with 
the theory of republican institu_ 
tions, because they tend toward 
imperialism. PNEUMATIC GUN CARRIAGE AND ELEVATOR.-Fig. 1.-[Designed by Captain James B. Eads, St.Louis, Mo.] 
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er than is required to bring it back to the elevation from 
which it falls. A part of this force is, however, given 
off by the cylinder and piston in the form of heat, otherwise 
the gun would be thrown up with great force ; part of the 
force is also converted into heat in compressing the air in the 
cylinder. and as this heat is quickly absorbed, the latter is in­
capable of expanding to its original volume when the gun is 
thrown up. Hence the latter part of the stroke of the piston 
is made against an external atmospheric pressure, and tends 
to bring the gun gradually to rest as it rises above the para­
pet. If the gun is not down long enough for this heat to be 
lost, it comes up with greater energy. To equalize any dif­
ferences of air pressure and also to prevent counter recoil, 
which would ensue if elastic buffers were used, and thus 
probably cause the gun to fall after it came up and before 
firing, the friction plug, P, 

. 
is secured to the rear of the car­

riage, and enters a cor­
responding socket in the 
crosshead. This socket 
is lined with wood, and 
the plug call be ad. 
vanced or withdrawn by 
the screw and wheel, Q, 
according to the amount 
of resistance found de­
sirable to check the gun. 
When the plug enters 
the socket, the gun is se­
curely retained until it 
is loaded and ready to 
be raised. This insures 
the cylinder being filled 
with air, and prevents 
the possibility of a va­
cuum after the gun is 
up. 

J titntifit �mtritllU. 
which empties into the Hudson. Professor Newberry, of 
Columbia College, has been consulted in the matter, and in 
his report he gives the following interesting information : 

Before any plan is adopted for supplying the city of 
Yonkers with water, I would strongly recommend that a 
thorough exploration be made of the materials which occupy 
the bottom of the rocky valley of the N epperhan, and under­
lie, perhap� very deeply, the present stream. It is probably 
know to you that most of the draining streams of all the 
region between the Mississippi and the Atlantic are now run­
ning far above their ancient beds. This fact was first re­
vealed to me by the borings made for oil  in the valleys of 
the tributaries of the Ohio. All these streams were found 
to be flowing in valleys, once deeply excavated, but now par­
tially filled, and in some instances, almost obliterated. Fur­
ther investigation showed that the same was true of the 

o 

[FEBRUARY 1 5, 1 873. 
Meteorological Phenolncna. 

Father Sanna 80laro, in a communication to the French 
Academy of Sciences, takes an interesting and comprehen­
sive view of meteorological phenomena. He says that if we 
consider the sun as the principal source of terrestrial and 
atmospheric electricity, we can consistently explain the most 
difficult phenomena of meteorology. The sun being tt" 
cause, we can account for the extreme violence of electrical 
phenomena in the tropics and especially .. t the time of the 
equinoxes. Hence the terrible cyclones, which mere differ­
ences of temperature cannot explain. The excess of elec­
tricity of those regions; striving to re-establish its equilibri­
um, causes the air to flow towards the temperate zones. The 
whole column of air over the tropical zone being more 
powerfully electric than the balance of our atmosphere, it is 
but natural that the electricity in the higher and more rare­

a 

v 

fied regions should flow 
off towards the poles and 
manifest itself under a 
luminous form. Hence 
auroras are most fre­
quent too at the time -of 
the equinoxes. 

The gun, when thrown 
down, is held against 
the reactive force of the 
air by a peculiarly ar­
ranged pawl and ratch­
et gear. The ratchet is 
fastened to the under- PNEUMATIC GUN CARRIAGE AND ELEVATOR.-Fig. 3. 

When electricity is de­
veloped in an e lectrical 
machine, it accumulates 
in the prime conductors 
and pushes away the 
air from them in order 
to escape. What then 
must be the effect of the 
immense oceans of elec­
t r i  c i t  y accumulated 
above our heads '/ It is 
here that we must look 
for the cause of barom­
etric variations, and we 
will then understand 
why the barometer falls 
rapidly at the approach 
of the center of a cy­
clone, and why it som e­
times rises suddenly af­

side of the crosshead, with teeth inverted, and the pawl is 
retained in its upward position by a spring. 

------. . .-..... �-----
The Money Value of Intelligence. 

Every thoughtful man recognizes the money value of in­
telligence in a community. It is for this, in part, says the 
Country Gentleman, that the State builds school houses and 
furnishes free education to the masses. " Knowledge is 
power ;" even the ignorant respect it, and pay it many an in­
voluntary compliment. The power consists in the ability to 
better one's condition more rapidly ; and in doing that-such 
are the relations of men to each other-they usually benefit all 
around them. The improvements on a piece of real eS;.1�0 
do not affect the owner alone, but indirectly extend to the 
neighborhood, and next find their way to the assessor's books 
and thus benefit the nation. It is like the ripple which a 
pebble starts when thrown into the water-it spreads wider 
and wider, and though after awhile the visible effect disap­
pears, we know that it does affect the whole body, no matter 
how large. So when something is added to the world's 
wealth, it benefits th e whole world, although we may not be 
able to trace its full effects. 

When an enterprising man buys a run down, neglected 
farm, with Iicketty and dilapidated buildings, and at once 
proceeds to improve it, clears up the unsightly fence corners, 
drains the wet land, pulls out stumps or rocks, moves the 
ba1'n to the back of the house, and sets the new house a little 
distance back of the highway, lays out a lawn with pleasant 
walks and shade trees and hedges ; brings blooded stock with 
him, and causes his acres to produce three fold more than 
ever before, what man so stupid as not to recognize that that 
is a pecuniary gain to the neighborhood ? No matter how 
selfish the owner may be at heart, if he makes his farm 
more valuable, he does the same, to some extent, to all 
around him . The neighbors like to see a handsome farm 
near them even if they never think of selling, and when 
they do try to sell, the prospective buyer will invariably 
have his attention called to the handsome property over the 
way, or which adjoins, or at least is not far off. Speculators 
holding unimproved land like nothing so well as to be able 
to say (because nothing is more potpnt) that it lies in the 
very best of neighborhoods, is surrounded by rich farms in 
the highest state of culture, in a delightful region of walks 
and drives ; that the people are all intelligent, and their 
tastes refined ; that schools and churches aboun'i ; and that 
the value of the land has been proved by the extraordinary 
yield of crops on the adjacent farms. When these things 
can be said truthfully, sales are comparatively easy, and that 
at the highest prices. 
�: Does not every enterprising farmer see then-as well as 
those who are not farmers-that there is a money value in 
intelligence, and that the rapidity of its spread concerns them 
very closely ? Improvements on one's own ph\Ce are well, 
wise and admirable ; but so are improvements around you. 
There should be, the!! , no neglect of the means. Every 
agency which will promote farm intelligence should be em­
ployed and kept up. 

-------------.� .• "�.� .. �-----------
Sublnarlne Water Supplies. 

Yonkers is an enterprising city just north of New York, 
on the Hudson river, and the municipal authorities have 
lately been exercif€d upon the question of a water supply. 
Through Yonkers tuns a small river called the N epperhan, 

draining -streams of New York and the Atlantic slope. For 
example, the valley of the Mohawk, for a large part of its 
course, is filled with sand and gravel to the depth of over 
two hundred feet. In the Hudson the water surface stands 
now probably five hundred feet above its ancient level-the 
old mouth of the Hudson and the channel which leads to it 
being distinctly traceable on the bottom nearly eighty miles 
south and east of New York. The excavation of these deep 
channels could only have been effected when the continent 
was much higher than now. Subsequently it was depressed 
so far that the ocean waters stood on the Atlantic coast from 
one hundred to five hundred feet higher than theY 'now do. 
During this period of submergence the blue clays in the val 
ley of ' the Hudson-the Champlain clays-were deposited, 
and the valleys of all the streams were more or less filled. 

Following the general rule, the Nepperhan probably once 
discharged itself into the Hudson at least one hundred feet 
below its present level, and the old valley in which it flowed 
is perhaps filled to this depth for some distance above its 
mouth. It is also probable that a portion of the material 
occupying the bottom of the old valley will be found to con­
sist of sand and gravel, saturated with water and traversed 
by drainage currents which are quite independent of the 
surface stream. In the boring made near the head of Nep­
perhan aven

-
ue, a thick bed of clay was found underlying 

the surface gravel. It is almost certain that beneath this 
clay are sand, gravel, or boulders, through which a flow of 
water passes on the bed rock toward the Hudson. Should 
this be found to be the case, it would be an easy matter to 
construct a subterranean dam between the rocky walls of the 
valley-which here approach very near to each other-stop 
this underground flow and pump it out for city use, either 
directly by the Holly process, or throw it into reservoirs to 
be distributed by gravity. 

ter a clap of thunder. The daily and the yearly variations of 
the barometer, like those of the compass, are small at the 
equator, much more sensible at mean latitudes and almost 
zero in winter at high latitudes. 

It has been known for some time that when the barometer 
rises considerably, the thermometer falls a few days after. 
On the supposition that the depression of the barometer is 
due to an accumulation of electricity, it will be easily under­
stood that the electricity, escaping by puffs, cools the air in 
proportion to its own tension ; the barometer will rise at 
once, while several days will be necessary to transmit the 
lower temperature to the thermometer. 

Earthquakes are of two kinds ; one of them originates in 
the interior of the earth, wMle the other, and by no means 
the less violent, is produced upon the surface. The latter 
are the more numerous. They are frequently preceded by 
noises in the air resembling rumblings of thunder or the un­
loading of pebbles on a stony road ; they are often accompa­
nied by luminous phenomena, and, for the most part, noth­
ing can be heard below the surface of the earth. On one 
occasion, the shocks were not perceptible in the cellars and 
caves. Father Solaro states that frequent personal observa­
tions of these phenomena have forced upon him the conclu­
sion that they are often due to atmospheric waves caused by 
sudden disturbance of the electrical equilibrium between the 
earth and the atmosphere. 

--------------.� .• � . .. �. -----------­
Fires and their Causes. 

In a recent report of the Boston Manufacturers' Mutual 
Insurance Company, a list of the fires by which that corpor­
ation suffered in 1 872 is given, from which we take the fol­
lowing. It will be found interesting as showing the many 
causes which may produce fires, and shows the great care 
neceBsary in all manufacturing establishments to prevent 

• - . .  .. combustion. 
COLOR BLINDNEss.-An instrument has been invented in 1872. 

Germany for testing color blindness. It consists of a rota­
ting apparatus, which moves a disk whose center is a circle, 
one half black and the other white ; outside of this is a ring 
half red and half green, then another ring of violet and 
and red, then the outside ring of violet and green. When 
rapidly rotated, the center appears to be colored gray, then 
is black and white mixed. To a green blind person the mid­
dIll line will appear gray, that being the result to him of a 
mixture of violet and red. The outer ring will appear gray 
to the red blind patient, and the inner, gray to the violet 
blind. By the use of this instrument, a large number of pa­
tients may be simultaneously examined for one or more 
kinds of color blindness.  

. �. �  . •• -------------
A BILL is before Congress to permit scientific institutions 

to import alec: hoI, free of duty. for use in preserving speci­
mens. Professor Agassiz appeared before the Congressional 
Committee to advocate the measure, and stated that, last 
year, the institution with which he is connected, Harvard 
University, Cambridge, Mass. , used five thousand dollars' 
worth of alcohol, and he thought that about as much more 
was annually used by other institutions. 

. .• � . .. �-----------
SIR G. C. COWELL states that he witnessed the explosion 

of a fire ball, which seemed to be about twelve feet in diam­
eter, near the Great Western railway at Slough, England, on 
November 30, 1 872, at 2.30 P. N. The report made was 
similar to that of a heavy gun, and the ball burst, on reach­
ing the ground, like a well timed shell. 
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A. M., attributed to foreign matter In tbe cotton. Loss $450, 
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clean cotton by the heat of ordinary steam pipes. 
January 17.-Methuen Company, Methuen, Mass. Fire In jute card room, 

discovered on the apron of a picker, and 88 the stock had not entered the 
machlnc, It was attributed to matches. Extlngnlshed by sprinklers. Lose 
moderate. 

January 19.-Stevens Linen Works; Dndley, Mass. Fire In a jute card 
room, caused by a boy bringing some stock Into a gas 1Iame. Extinguished 
by steam. Loss $258. 

ato
a
�

u
;� ��·M�a,m�I��:!

l
l�'s��IJ�����·u���mb��Wo

l
g. 

a 
loOs�1 atl.it°'�O&� 

February 27.-Harmony Mills, Coboes, N. Y. Fire In a store house ; die· 
�¥j�����rt��\'m��:r�:��;'�b�;.:O';'t��!��.:'���:;ri'M�)E��r�t:b� l:'�::: 
011 nsed In working the jute. Loss to the Office, $1,900. 
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H. Fire In the picker room 

March 1S.-Whlttenton Mills Tallnton, Mas •. Fire In a Kitson compound 
opener In picker No. 2, at theSd beater, and supposed to be caused by wind­
Ing of cotton around feed rolls, the same being Ignited by the beater. 
Sprinklers, steam, and extinguishers used In putting out the 1Ire. Loss $32B. 
March lB.-Newton Mills, Newton U. Falls, Mass. Fire In a section of 

cards not at work, attributed to friction of loose pnlleys. Extinguished by 
buckets and hose. Loss, chle1ly on card clothing, eB20. 

March 22.-N. Andover Mill., N. Andover, Mass. Fire was discovered by 
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coming. Resnlt, the burning out of the three npper 1Ioors otthe mill and 
much damage til the rest. Cause not known. It might have been from 
spoqtaneOU8 � combu8tion in WOQ), or the carelessness of the watchman. 
LOBS "bout ,100,000. 
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about $1,500. 

April 22.-Amoskeag �nlls, Manche.ter, N. H. FIre In No. 5 pIcker, dIs· 
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$165� appUed again. There were 24 

Aprll 29.-Souhegoan MlIl , �!!Iford, N. ll. FIre waR dIscovered by the 
wat�hman. ln the basement, at about 1 .20 A. M. The watchmen changed at 
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house, and went for the agent. When the latter reached the mIll . he found 
80 much Bmoke in the next room above the basement that he could not get 
at the pump fixtures, and the fire was 80 located in the basement as to pre ­
vent reachIng the pnmp In that room, and It was not started at all. At thIB 
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Whether the fire orIginated In these harnesses, or was kIndled accIdentally 
by the watchman, or was the work of incendtarfes, may never be deter­
mIned. Loss total, or $100,000. 

May 2.-Fall River PrInt Works �nlls, Fall RIver, Mass. FIre hroke out 
in the center of a Sharp & Roberts mule carriage, about one hour after 
starting work in the morning, Drobably from a dry step on an upright shaft, 
and run both ways. After Ineffectual efforts with buckets, the pumps were 
started and the m!11 pretty thoroughly drenched. The damage was consld· 
erable, both from fire and water, the latter chiefly on cards, etc., in the 
lower room: one pafr o f  mules destroyed, all rollers uncovered, etc., besides 
the loss of most of the window glass and sash , and the whole amounted to ,",,&13.95. 

May 6.-Chas. Wilds, ValatIe ,  N. Y. Fire In an English opener at 6.15 A.M .. 
supposed to have been from foreign matter in cotton. Loss small. 

May 1 7.-Cocheco Mills, Dover, N. H. Fire In a mule carrIage from frlc· 
tlon. Put out by buckets of water. No claIm. 

May lB.-Greenwoods Company, New HlI.rtford, Conn. Fire in a firtlt pick­
er at second beater, from foreign matter in cotton. Beater blade roughed 
up, but nothIng found. Put out by palls of water. No claIm. 

June 2'l.-�t!11water Woolen Mm, SmIthfield, R. I.-FIre was dIscovered at 
about 10.30 A. �I . of Sunday. The mm was nomInally watched on Sunday. 
but on this day the watchman was permItted to leave his charge to attend 
church, and the fire was Been from a dwelling (ahout half an hour after the 
man had reported all safe) , aud in the second story of the wing, and as the 
day was warm, the doors of the mill above the first story were all open, and 
the doors to the elevator open also, and the fire after getting headway 
rushed up !loud through the mill without hindrance. There was a good or­
ganization connected with the force pumps, and the fire fixtures were .es· 
teemed better than an average, but all the men who belonged to this orga:g,­
izatiou were out of the village at the time of the discovery of the fire, aB­
was the agent also. The efforts of the men not used to the pamps resu1ted 
in breaking the main gear of the wheel, and the mi11 was tota11y destroyed 
in about 45 minutes. Cause, snontaneous combustion in ha�s of shoddy 
stored in lower story of wing. Loss to Mutual Comp8nie�, $160,<XXl. 
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other. An examinat1or: of the cotton deJivere<l from the opener resalted 
In finding matches, which they thought had passed through without Ignl· 
tion. Put out by " extinguishers " without 108s. 
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ter in the cotton. The ala.rm being given, an effort was made to let water 
into the sprinklers by turning the valve wheel the wrong wny, and persisted 
in until the valvc stem twisted off. The fire was subdued by 3treams from 
the hose after getting well advanoed. Loss made up at $1,940. 
. August 21.':1Jodgevme MI11, Attleboroug-h, Mass. FIre was discovered 

about 5.80 A. M., in the gauze room of the picker house, supposcd to have 
been caused by a spark from the chimney allghUng on the ventilator of 
gauze room and working its way downwards Into the cotton. Extinguished 
by steam. Loss moderate. 
August 21.-Cocheco Print Works, Dover, N. H. Fire indust house of 

sIngeIng deparlment, caused by a spark from the sIngeIng machIne. No 
claim made. ' 
Augu.t 29.-Wamsutta Mills, New Bedford, Mass. FIre In the pIcker room 

of No. 2 mUI, first seen on the floor under an opener apron, and was soon all 
over the rooUl .  ExtiJl�;shed by steam, sprinklers, and hose. Cause not RS­
certalncd. Damage, $l,COO to $1,200. 

September l1 .-Rtevens Linen Works, D'ldley, Mass. Fire in jute card 
room, s'lpposed to ha-xe been caused by matches. ExtinguIshed by sprlnk· 
lers and hose. Loss about $711 . 

Sepl,ember l1.-Lonsdale Mms, Lonsdale, R. I.  FIre In No. S picker house, 
cause not known. Loss about $1.COO. 

October 17.-John S. Brown, FIsherville, N. H. FIre fonna In the gauze 
room of east pickel'. attrIbuted to foreIgn matter In cotton. ExtinguIshed 
chiptlv by H chemical fire engine ;" sprinklers and hose were also used, but 
probahly unnecessarily. Loss $485. 

October 18.-Lancaster Mms, Clinton, Mass. FIre In openIng machIne, 
caused by matches. Extinguished in Beason to prevent loss. 

October 24.-Washlngton Mms, Lawrence, Mass. FIre In cotton pIcker, 
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ExtinguIshed by sprInklers. Loss $733. 
Novembel' 4.-U. S. Flax Companv, LIncoln, R. I. FIre In cotton plcke 

room in stock passing through a -tnlson whfnper, and caUF�ed by matches. 
ExtinguIshed by steam and sprInklers. Los. about $1,000. 

November 4.-Cocheco Print Works, Dover, N. H. Fire in eng't:8ving shop 
bv spontaneous combustion in a heap of dirty neglected rags. Put out by 
watchman with a pall of water. No claIm made. 

December 7.-Greenwoods Company, New Hartford, Conn. Fire tn picker 
room of warp mUI, caused hy the friction of a belt on Its enclosing box. 
The fire being out of sight, much water was thrown In and the stock dam· 
aged thereby. Loss not large. 

It will be observed that the pickers still keep up their re o 
putation as the most freq uent originators of fires, 18 out of 
35 having been in that department. There are also several 
cases of spontaneous combustion,  and woolen manufacturers 
should be warned by the Clise at Stillwater. The attention 
of all is directed to the case of firing of cotton laps by 
steam pipes in the Utica mills, as one to which very many 
concerns are liable, from the practice of allowing comlmsti. 
ble matters to remain in contact with steam pipes, The 
sprinklers alluded to consist of perforated pipes placed on 
the ceilings, through which water is  sent in case of fire. 

Facts Jor the Ladies .-!l[rs. Rev. W. V. �Hll!gan, CambrIdge, OhIo, has 
aved with her Wheeler & WlIson Lock·Stltch MachIne hundreds of dol· 
srs in the last ten years without a cent for repairs. See the new Improve­

ments and Woods' Loek·Stltch RIpper. 

PATENT OFFICE DECISIONS. 

MPROVEMENT IN INDEX LAHPS.-HENRY H. BLAKE.-FORFBITED APPLICA­
TION. 

THACHER, Actin (I Oommi.9trloner : 

The only date that can be re�arded by the Omce as entirely reliable is that 
of mIngo, as IndIcated hy the omclal stamp upon the paper. As thIs was 
more than two years subseQuent to the last otHeial action on the appUcaUon, 
and no explanation of the delay Is offered, the Commissioner 1s left by the 
law � lthout dIscretIon In the matler. The aopllcatlon must be treated as 
abandoned under the provIsIons of sectIon 82, act of 1870. 

IMPROVEMENT IN HORSE RAKES, GRANTED TO'l'UARVEY W. SABIN, DECEMBER-
3, 1850.-CALIST A E. COX, EXEOUTRIX.-PRACTICE UNDER RULE 44.-REISSUES. 

THACHER, Acting Commi88ioner: 

It has been urged that the practice should be relaxed in this instance, as 
he claimR, or at leaR.t some of them, have been sustained by United States 
Courts. I do not think this noslUon is tenable .  The taw makes no excep­
tion whatever in reissue applications. Section 54 of 1B70, relating to reissues, 
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are." Now the claims have been S
U
fltained by construing them as claims for 

devices, and although under a fonner more lax practice they were granted 
without objection, now that they are before the Otllce again, in dn appl1ca­
tion for reissue, they are undoubtedly ,",uhJect to revlsJon , and should be 
amendpd to conform to the decisions of the courts and the present practice 
of the Omce. ThIs objection of the };xamlner 18 therefore sustaIned. 

lTOOL HANDLE OR HOLDER.-WM . W. DRAPER.-EXTEN8ION. 

THACHER, Acting Commi8sioner: 
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extension. 1'he invention consists of a tool holder intended to center, 
clamp, and secure the tang of a file or other tool, and 10 adapted to apply to 
to?).'iri'���'la\�gr��\�im re.sed wIth the contract by whIch It Is roposed 
that the Inventor Is to o�taln the adequate remuneration whIch It Ys aneged 
he has thuR far faUed to receive. The assignees or licensees engage to sup-
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DECISIONS OF THE COURTS. 

United States Circuit C ourt---Southern District oC 
New York, 

METHOD OF PRESERVING FISR.-ENOCH PIPER VS. GEORGE T. MOON et al. 

BLATCHFORD, Judge : 

The patent to the plalntIlf, granted March 1 9, 1861, Is for an " Improvement 
in Method of Preserving Fish." 

The claim is for U preserving " fish or other articles in a close chamber by 
means of a freezing mixture, having no contact with the atmosphere of the 
" preserving " chamber, substantially as set forth. 

The specIfication of the patent, In deSCrlbln
f, 

the process clalmed
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out of the vessel and put into it a flsh or other article, frozen or unfrozen. 
That is no patentable Invention. If the process of preserving the frozen 
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model or drawings accompanying ft, something which may be claimed, and 
well claimed as an invention, and which maybe secured to him bya reissue. 
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tlally In the same manner set forth In the specIfication. 
For these reasons the b!l1 must be dIsmIssed wIth costs. 
M. B. Andrus and Browne d: Holmes, for comJi1ainant. 
W. C. Wi�ter and Georqe Gifford, for defendants. 

--------------- - ---:�=========================== 

Improved Vapor Stove for Heating Solderinlr Irons. 
DavId Berkey, Huntington, Ind.-ThIs InventIon has for Its object to fur· 

nlsh an improved vapor stove or fire pot for Unners' use for heating their 
solrterlng Irons. The body of the stove Is made of any sheet metal In the 
ff\S'lIl of an Inverted frustrum of a cone. The body Is provIded wIth a con· 
Ical cover, termInating In a neck to receIve the smoke pIpe. The reservoIr 
'to contaIn tlie kerosene or other light hydrocarbon Is supported by rods. 
From the reservoir a pipe leads downward, and is then curved to enter the 
lower part of the stove. To the end of the pIpe Is attached a semlclrcnlar 
pIece of pIpe. To the other end of the semIcIrcular pIpe Is attached a short 
piece of pIpe, whIch Is bent Into such a shape that Its other end, to whIch 
UIC burner Is attached, may be dIrectly beneath the center of the cnrved 
pIpe so that the fiame from the said burner may strike the saId pIpe and 
vaporIze the liquId before It passes to the burner. The bnrner Is made In 
the form of a short tube, and wIth a number of small holes In Its closed 
upper end. A dIsk fits Into the stove and has a slot wIth fianged sIde edges 
formed In It. It Is so adjusted that the slot may be longitudInal wIth the 
semIcIrcular plpc, the fianges of saId dIsk overlappIng the sIdes of the saId 
pipe so as to collect the heat from the burner and guIde It through the slot 
In the saId dIsk so that It may come Into dIrect contact wIth the copper 
tubes placed above and upon the disk; and Its open ends communicate 
wIth holes In the sIde of the stove through whIch the Irons are Inserted 
to be heated. 

Improved Corn Ha"ker. 
John M. Carlisle, Sumter, S. C.-ThIS Invention has for Its object to fnrnlsh 

an Improved machIne for separatIng ears of corn from theIr husks, enabling 
the work to be done faster than It can be by hand, savIng the hands of the 
operator from Injury, and leavIng the hnsks In fine condition for beIng fed 
to stock. In usIng the machIne the ear to be husked Is laId npon the rest 
wIth Its stem forward, and Is pushed forward till stopped by the stop claw. 
The spring lever holder Is then lowercq to hold the ear, and the sash Is 
forced downward. By the downward movement of the sash the stop claw 
Is wIthdrawn, the knife cUls the ear from Its stem, and the husks are slit 
longitudInally, by the poInts as they are drawn back along the ear by the 
rearward movement of the head block, and drop from the ear, whIch Is then 
removed from the rest and placed In a basket or other receptacle. The sash 
Is then raIsed and the machIne Is ready for another ear. 

Improved Spectacle Fl'ame. 
Jullns KIng, Warren, O.-A dlmculty ha. heretofore been experIenced In 

jol;>lng the bow to the bridge, or nose pIece, In mannfacturlng steel frame 
spectacles. By makIng the brIdge of Silver, gold or other non-oxIdizIng 
metal, the solderIng of such metal to the steel Is done at much lower tem· 
perature, and prevents burning, which renders ordinary steel frames very 
brittle. By the use of a combInation of metals, greater strength Is obtaIned, 
and the lIab!1!ty of the brIdge to oxIdIzation Is prevented. Mr. KIng Is a 
practical opticIan, an<1 author of a chart by the use of whIch persons are 
enabled to determIne the focus of theIr sIght, and thus be readily fitted wIth 
glasses of the number they requIre. 

Improved Cartridge Loader. 
Joel S. Warner, Ogdensburg, N. Y.-The object of thIs InventIon Is to pro­

duce a portable devlcc but little larger than the cartrIdge shell for placIng 
the wads thereIn, and the Invention consIsts In a tube counterbored to fit 
over cartrIdge shell and provIded with a spring plunger very effectively 
applied. 

Impl'oved Glove. 
James F. Mason, Johnstown, N. Y.-Thls InventIon relates to that class of 

gloves whIch are made partly of leather and partly of cloth, and known as 
H combination gloves," and consists in the patterns and in the glove made 
therefrom. 

Improved Steam Boller. 
Atwood Wlgzell, Halifax, England.-Thls InventIon relates to the con· 

structlon and general arrangement of steam boners, havtng particular refer­
ence to the class known as H sectional steam boUerst" and consists in 8 series 
of conIcal tubes attached to or formIng a part of horizontal parallel tubes 
upon the sIdes of the boner, the saId conIcal tnbes beIng so arranged that 
the tubes of one part fit between the tubes of the other part, thus formIng 
one or more horizontal tiers of these conical tubes, two or more such tiers 
beIng contained and operatIng In combInation with a steam chamber. 

Improved Adj astable Pipe '.rODg8. 
WillIam Kearney, Belleville, N. J.-Thls Invention relates to Improvement 

In pIpe tongs, of the class In whIch one jaw Is made adjustable by means of 
a screw, but Is more particularly a modIficatIon of a devIce described In the 
patent of ll. N. Smade, dated August 29, 1871. The object of thIs Invention 
Is to provIde an adjustable jaw whIch shall be capable of adaptIng Itself, 
withIn moderate limits, to the object to be seIzed or held, and of beIng rea· 
dlly adjusted to varIous posItions. 

Improved A wi. 
Godfrey K. Mellor, Woonsocket, R. I.-The lower part of the awl Is made 

wIth two or more sIdes, each sIde beIng grooved. The grooves extend to the 
poInted end. By beIng thus grooved, the awl forms several sharp edges at 
Its sIdes whIch cut easily through the leather, and whIch, therefore, make It 
easier to use the improved awl than the awls in common use. 

Impl'oved Slide Valve. 
Peter Peartree, Lanslngburg, N. Y.-Thls Invention has for Its object to 

furnIsh an Improved devIce for operating the valve of a steam englne,whlch 
shall be so constructed as to enable the steam to be cut 011' at any desIred 
part of the stroke, and whIch will operate the valve so as to give a lead, 
whIch may also be regulated at will. 

Improved Prnninlr Shears. 
Oscar Chase, Rutland, Ohlo.-Thls inventIon has for Its object to furnIsh 

an improved pruning shears, so constructed as to cut the bows with a circu­
lar or drawIng cnt, so as to do Its work easIer than when the cnt I. made In 
the ordInary manner, and whIch may also be nsed with equal advantage for' 
cuttIng bolts and other articles of Iron or other metal ; and It consist. In the 
continuation of the handles, one of whIch Is provided with a hook, guIde 
arm, and stop, and the cutter and the link slotted In Its Inner end and pro. 
vlded wIth a finger or cam. 

Improved Boots and Shoes. 
after deducting the expenses of extenston, do not, under �he circumstances 
of this case, promise the inventor adequate compensation. 

Altogether the case does not commend Itself tn my mInd, upon the evl-
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and It is therefore refused. 

Robert Sommerv!1le, Sandnsky, O.-Thls Invention consIsts In the use of 
wIre ganze cloth for the uppers of boots and shoes. The princIpal advan· 
tage of thIs shoe Is that It gIves the foot free ventilatIon, and It Is sumclently 
pliable to allow free actIon to the foot. 

1 05 
Improved Picket Fence. 

Joseph Wlllhlte, PIlot PoInt, Texas.-Thls lnventlon has for Its object to 
furnIsh an Improved pIcket fence, whIch shall req nlre a comparatively small 
amonnt of timber, clln he easily repaIred, and cannot be rubbed down by the 
stock, and It consIsts In the construction and combinatIon of the varIous 
parts of the fence, so that all may InCline laterally, and the timber may be 
made light, and at the same time the fence wlll be strong and snbstantlal 
WIth thIs constrnctlon, also, when any of the pIckets rot 011' they may be 
drIven down Into the gronnd or replaced wIth new pIckets, without dIs 
tnrblng the wIre, ralls, or posts, whIch cannot be done when the wIre passe 
through the pIckets. 

Improved Ore"; Crnsher. 
William P. Hammond, Napa City, Cal., assignor to hImself and Henry My 

gatt, same place.-Tbls lnventlon has for Its obJ.ect to furnIsh an Improved 
devIce for operating the stamp of a stamp mill or ore crusher, enabling the 
stamp to be raIsed with a less expenditure of power than when the stamp I 
operated In the ordInary manner, and It consIsts In the tappet, In comblna· 
tlon wIth the stamp shaft, cam, and drIvIng shaft. By snltable construction 
and arrangement of the tappet the frIction will be lessened, the cam will 
rotate the stamp more snrely, and the power reqnlred to raIse the stamp 
w!11 be dImInIshed, the poInt of contact beIng dIrectly above thc drIvIng 
shaft. 

Apparatns for Filllnlr, Polishlnlr, and Varnlshlnlr Moldlnlrs. 
Max Uamburger, Isaac J. SiskInd, and Ach!l1e KleIn, New York clty.-Thl 

Invention has for Its object to fnrnlsh an Improved machIne for 1I1l1ng 
French pOlishIng, finIshIng, varnIshIng, and sand papering wood moldIngs 
etc. In usIng the machIne, the moldIng or other work to be operated upon 
Is secured to the table, whIch table Is then raIsed to brIng the work agaInst 
the brushes or rubbers with the necessary pressure. Alever Is then operated 
to brIng a clutch In contact with a wheel that will carry the brushes or rub 
bers In the proper dIrection. The motion of the brushes or rubbers may be 
reversed at any tIme, and as often as desIred, so that a short strip of moldIng 
or a part of a long strip may be operated npon, as requIred. 

Improved Balanced Slide Valve. 
Hubbard Hendrickson, Red Bank, N. J.-Thls Invention' relates to a new 

means of balanCIng the slide valves of steam engInes wIth such exactness 
and regularity that the motion of the valve will be made eaoy, Its wear pre 
vented, and friction aVOIded. The Invention consIsts, first, In connecting a 
pIvoted yoke wIth the slide valve, saId yoke having a vertical stem that 
swIngs at Its upper end on a horIzontal pIvot. ThIs pIvot :s snpported In a 
tnbe or cylinder, whIch IS held balanced by the flteam, so that the actual 
support Is supplied to the valve by the steam, bnt Indirectly under said cyl 
Inder, and thence to the pIvot at the upper end of the rod. 

Improved Pole Clamp. 
Henry Haering, New York cIty, assIgnor to hImself and Hermann A1l!s, of 

same place.-Thls Invention consIsts of a U·shaped yoke wIth bearings In 
the bars near the open ends, an eccentric clamp with a hand lever, and jour .. 
nals for workIng In the aforesaId bearings, and a fastenIng chaIn or rope, 
all combIned or arranged so that a conple of scalfold or other poles lapping 
each 'other may be embraced between the bottom of the yoke and the 
eccentrIc clamp by placIng the yoke around I,hem and then pnttlng the 
clamp In Its bearings, and thus be bound together very firmly and In a sIm­
ple manner. The clamp Is designed for splicIng scall'old, tent, and other 
poles. 

Improved Plow. 
EdwIn Reese, Eutaw, Ala.-The InventIon censlsts In a self sharpenIng 

plow havIng the landslde of such peculiar construction that the pOInt and 
edge of share are allowed In a uniform and certaIn manner to wear npon 
both npper and lower SIde so as to retaIn the same edge until completely 
worn out. 

Improved Bntt Hlnlre. 
Isaac L. Thompson, SardiS, Ohlo.-Thls Invention relates to an Improve­

ment In the class of butt hInges provIded wIth supporting arms or straps, 
and consists In constructing such anns or straps wIth lugs for takIng Into 
the wood and relieving the screws from straIn. 

Improved Chair Seat and Back. 
WillIam T. Doremns, New York clty.-Thls Invention has for Its object to 

furnIsh chaIrs, provided with elastic seats and backs, whIch shall be sImp 
in construction, strong and durable, and at the same time convenient in ap .. 
plication and comfortable In use ; and It consIsts In the arrangement of al­
ternate rigid and elastic blocks, havIng fiexlble connections. 

Improved Luhricator 
John McLure Power, Port DIscovery, WashIngton Terrltory.-The neCk 0 

the lubrIcator Is screwed Into the cylinder head. A pIpe Is connected wIth 
the branch from the neck of the lubricator and wIth the condenser, through 
whIch steam Is admItted from the cylinder. ThIs pIpe enters the condenser 
and Is closed at Its end. It has a short vertical branch pIpe screwed Into It. 
A valve spIndle Is attached near the bottom of the reservoIr, for drawIng 011' 
the surplus water of condensatIon. A spIndle valve Is located In the cnp or 
receIver, by whIch the fiow <>f oil Is controlled, and the condensIng surface 
Increased or dimInIshed. A solid plug, made of any non ·conductlng mate­
rIal, closes the top Of the neck tube. Steam will pass up through the branch 
and pIpe from the cylinder Into the condenser, whIch steam will be con ­
densed In whole or In part, and the water of condensation w!1l fall by Its 
own gravIty Into the reservoIr. The water, beIng of greater specIfic grav­
Ity than the Oil, will settle at the bottom of the reservoIr, "nd when It ac­
cumulates In too great quantity, It Is drawn 011' through the valve. The In­
brlcatlng oll fiows over Into the pIpe, and reaches the cylinder by vIrtue of 
Its own gravIty. The fiow of steam upward, as well as of oll, may be shut 
ofi by means of the valve spIndle. 

Improved Tool Holder. 
James S. Ettenborough, Easton, Pa.-Thls Invention consIsts of a relleJ 

bar or plate pIvoted to the end of the shank. by whIch the tool ls attached to 
the recIprocating bar of the machIne at rlgh� angles to the line of motion, 
wIth a tool post slmllar to the tool post of a turnIng lathe, for holdIng tha 
tool, the relief bar beIng arranged to swIng and free the poInt of the tool 
from the work when It moves back, to prevent It from rubbIng on the work 
and beIng worn thereby or broken when escapIng from the end of tha 
work, the saId bar beIng provIded wIth a sprIng to throw It back Into tha 
workIng posItion before beginnIng to cut, and the tool post beIng arranged 
to shift the tool sIdewIse for under cutting, slotting, and other purposes. 

Improved Door Check. 
George Rohrbaker, Penn Station, Pa.-The object of thIs Invention Is to 

provIde means for holdIng swIngIng doors In any desIred positIon ; and It 
consiets In one or more circular plates forming part of a frame attached to 
the casIng and arranged concentric wIth the door hInges, and In an elastle 
Ii'lctlon block connected wIth the door and workIng In contact wIth saId cIr­
cular plates, thereby causIng frictIon, by means of whIch the door Is held. 

Improved Farm Gate. 
Cyrus E.  G!1lesple, Edwardv!1le, 'I1l.-Thls Invention relates to an 1m. 

proved mechanism for operating gates on roadways at a distance therefrom 
so as to make it cODvenient for persons on horseback or in carriages to open 
such gates before reaching them, and to reclose them after they are passed, 
all without dlsmonntlng. The Invention consIsts maInly In connecting the 
latch of the gate wIth a crank on a pInIon that hangs on Its lower pIvot, so 
that as saId pIvot Is moved to one sIde or the other, the pInIon w!1l be turned 
and the latch opened to permit the openIng of the gate. 

Inventions Patented In England by Amerlcaus. 
[Compiled from the CommIssIoners of Patents' Journal.] 

From January S to January 9, 1872, InclusIve. 
CAR SPRING.-P. G. Gardner, New York city. 
DRYING PEAT, ETo.-L. W. Boynton, N. Y. cIty, J. E. HoImes, London, Eng. 
ELEOTRIC SIGNAL.-W. Robinson, Brooklyn, N. Y. 
EXTRAOTIN'(> NAIL •• -G. J. Capewell, Cheehlre. COIID. 
HAT.-R. Efckemeyer, Yonkere, N. Y. 
HOSPITAL BED.-I. Waller, Cleveland, 0., H. Fowler, DetrOit, Mich. 
PRINTING TELEGRAPH.-G. L. Andere, E. B. Welch, Cambridge, Maoo. 
PUDDLING FURNACE.-L. S. Goodrich, Waverly, Tenn., I. H. Hillman, G. W. 

Goodrich, TrIgg Furnace, Ky. 
Toy.-W. W. Rose, New York city, 
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711e Chargefor insertion under this head i8 $1 a Line, 

Water Front, also Stores or Lots to Rent, 
Delancy St., E. River. Andrews Bro. ,  414 Water St., N. Y, 

Covering for Boilers and Pipes. The most 
economical and durable articlc In UBC. Took first prize 
at American Institute Fair. Van Tuyl Manufacturing 
C ompany, fi28 Water Street, New York. 

Indispensable to every Manufacturer and 
Machinists-Boston Journal of Commerce ; Bend for a 
specimen cory. $3 per year. 

Buy Iron Working Machinery of Gear, 
Boston, Mass. 

Spur and Bevel Wheels and Spindles, of 
great durability, cast to order by Pittsburgh Steel Cast· 
Ing Co. All work warranted. 

Carpenters-For Sale, a Sash Factory, run 
by water power, at a lumber landing, with a profita.ble 
}"un of trade. For particulars, address P. O.  Box No. 2, 
CIHlrlcstown, Jefferson County, West Virginia. 

Chucks--Fairman & Co., Baltimore, Md. 
I have some capital and a practical know­

ledge of the manufacture of Tubs and PailS, and want to 
put them both to usc.  Address H. J.  Howe, Pitts­
burgh, Po.. 

Minin�, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rcnt. See advertisement, 
Andrew's Paten t .  insi(J.c rage. 

Needle and Clock Machinery of every de­
BC!ription of the most Improved Styles. Rendey Bro's, 
Wolcot tville ,  Ct. 

'Vanted-A lot of Second-hand Machinery 
for a Cotton ],1111, consisting of Looms, Spinning Frame, 
Dressing Frame. Bobbin 'Vinders, Reamer, Cards and 
Picker. Address P. O. Box 5383, New York. 

For best Prosses, Dies and Fruit Can Tools, 
Bliss & Willituns, 116 to 120 Plymouth St., Brooklyn, N.Y. 

E. P. Peawck, Patent article manufacturer 
In light mct�l work of all kluds,145 S.Clinton St,Chlcago. 

vVanted--A situation by a first class Ma­
chinist and Toolmaker. Best reference given. Address 
T. Alberti, lD2 E .  7th St., New York. 

Send to II. Moore, 41 Centre St. , New York, 
for Catalogue of U Broughtons" (the best) Lubricators, 
'Uil Cups, Gauge C0cks, Oilcrs, Faucets, &c. 

For Sale-Right>t. to a popular and recently 
patented Toy. Call be sold for 10 cents and leave a good 
margin. Address J.  H.  Layman, 223 Baymlller Strce t  
Cincinnati, Ohio. 

Buy Geal" s Improved Automatic Dovetail-
lug Mnchine,  Boston. Mass. c 

Peck's Patent Drop Press. For circulars, 
address the aole manufacturers. Milo. Peck & Co . •  New 
Haycn. Conn. 

A Sup�rior Printing Telegraph Instrument 
(the ScI den Patcnt) , for private and short Uncs-awarded 
the First Premium (;..0, Silver Medal) at Cincinnati Expo. 
sition, 1872, for " Best Telegraph Instrument for private 
use "-is offered for sa.le by the Mel'cht's :M'f'g and Con· 
strnction Co. ,  50 Broad St., New York. P.  O.  Box 6865. 

Diamonds and Carbon turned and shaped 
for Philosophical and Mechanical purposes, also G1a · 
zier's Diamonds, manufactured and reset by J. Dlckin­
eon, 64 NaSJRU St., New York. 

Patent Gearing-Great Strength, Durable, 
Noiseless, Cheap. J.  Comly, 148 Ten Eyck St., Wllllams­
bUl'gb, N. Y. 

Steam Boiler and Pipe Covering-Economy, 
Safety, and Durability. Saves from ten to twenty per 
oent. Chalmers Spence Company, foot East 9th St., New 
York-1202 N. 2d St., St. Louis , Mo. 

For Sale, Machine Shop and Foundry. Ad­
dress, 'Vagoner & Matthews, Westminster, Md. 

Sperm Oil-No lubricator like it. See Kel­
logg's advertisement on another page. 

Iron Roofing. Scott & Co., Cincinnati, Ohio. 
Shafting and Pulleys a specialty. .Small or­

ders filled on as good terms as large. D .  Frlsble & Co., 
New Haven, Conn. 

Wanted, a Machine to make a flat flour bar­
rel hoop out of black SlSh timber ; also, any Machinery 
that will decrease the cost of making Flour, Fruit, or 
Lime Hurels ; also, a Machine to shave a flat hoop ready 
for the barrel. Address P. O. Box 2583, Buffalo, N. Y. 

Hydraulic Presses and Jacks, new and sec­
-ond hand. E .  Lyon, 470 Grand Street, New York. 

Foot Lathe for $.22. Goodnow & Wightman, 
��3 Cornhill, Boston, Mass. 

Wanted, reliable and responsible parties to 
' Sell Engines, Saw Mills, and other machinery manufac· 
;tured by the Mansfield MaChine Works, Mansfield, Ohio. 

For the Best Circular Saw Mills and Steam 
:Engines, Stationary and Portable, Of all Sfzes, apply to 
the Mansfield Machine Works, ManSfield, Ohio. 

For Wait's Improved TurbineWaterWheels, 
l..7')]proved Mulay, Gang, and Circular Saw MillS, Paper 

'Engines, Rope Cutters, &c. &c., address Marthew & Van 
Wormer, Successors to P. H. Walt, Sandy Hili, N.  Y. 

Circular Saw Mills, with Lane's Patent Sets; 
more than 1200 In operation. Send for descriptive pam· 
phlet and price list. Lane, Pttkln & Brock, Montpe­
Her, Vermont. 

Machinists-Price List of small 'rools free ; 
Gear Wheels for Models, Price List free ; Chucks and 
Drills, Price List free.  Goodnow & Wightman, 28 Corn· 
hUI, Boston, Mass. 

All Fruit-can Tools,Ferracute ,Bridgeton,N.J. 

Nickel Salts and Ammonia, especially man­
ufactured tor Nickel Plating, also " Anodes," by L.  & J. 
W. Feuchtwanger, 55 Cedar Street, New York .  

EnD'lish Patent-The Proprietors of the . .  Heal'a & Cisco Centrifugal Pump" (triumphant at the 
recent Fairs) , having thclr hands full at homo, will sell 
their Patent for Grcat Britain, just obtained. A great 
chance for busincss in England. Address Heald, Sisco & 
Co., Baldwlnsvllle ,N.  Y. 

Read the articl e on " The Machinists," now 
being published in the Boston Journal of Commerce. 
Send for Specimen Copy. 

American Boiler Powder, for certainty, safe­
ty, and cheapness, I I  The Standard allti-incrustant." Am. 
B. P. Co., Box 797, Pittsburgh, Pa. 

Scale in Boilers. I will Remove and prevent 
Scale in any Steam Boller, or make no charge. Send for 
circular. Geo. W. Lord, Phlladelphla, Pa. 

Gauges, for Locomotives, . Steam, Vacuum, 
Air, and Testing purposes-Time and Automatic Record­
ing Gauges-Engine Counters, Rate Gauges,  and Test 
Pumps. All kinds fine brass work done by The Recurdlng 
Steam Gauge Company, 91 Libcrty Street, New York, 

Boynton's Lightning Saws. The genuine $500 challenge. Will cut five times as fast as an ax. A 
six foot cross cut and buck saw, $6. E. M. Boynton, 80 
Beekman Street, New York, Sole Proprietor. 

J cittttifit �tutritatt. 
The Berryman ManuI. Co. make a. specialty 

of the economy and safety In working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 

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

Steel Castings " To Pattern," from ten lbs. 
upward, can be forged and tempered. Address Comns 
& Co., No. 212 Water 8t., N. Y. 

The Berryman Steam Trap excels all others. 
The best Is always the cheapest. Addre"s 1. B. Davis & 

All Blacksmith Shops need a Holding Vise 
to npset bolts by hand. For such address J. R. Abbe, 
Manchester, N. H. 
Co., Hartford, Conn. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tlres.Address D .  D .  Williamson, 82 Broad· 
way, N. Y., or Box 1809. 

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

Brown's Coalyard Quarry & Contractors' Ap­
paratus for hOisting and conveying material by Iron cable, 
W.D. Andrews & Bro.414 Water st.N. Y. 

Belting as is Belting-Best Philadelphia 
Oak Tanned. C. W. Arny, 801 and 303 Cherry Street, Phil­
adelphia, Pa. 

For Solid WrouD'ht-iron Beams, etc., see ad­
vertisement. Address'ljnlon Iron Mills, Plttsburgh, Pa .. 
for lithograph, etc. 

The Berryman Heater and Regulator for 
Steam BOilers-No one using Steam BOilers can afiord to 
be without them. I. B. Davis & Co.  

Always right side up-The Olmsted Oiler, 
enlarged and Improved. Sold everywhere. 

Gatling guns, that fire 400 shots per minute, 
with a range of over 1,000 yaw, and which weigh only 
125 pounds, are now being made at Colt.) Armory, Hart· 
ford, Conn. 

1 .-A. F. P. asks : How can I tan a sheeps' 
hide with the wool on It, and then color It pink ? 

2.-E. M. K. would like to have a recipe for 
tanning both sides of a de or skin. 

3.-J. T. would like to know what is the 
easlcst method to brighten cylinder heads, and other 
smooth cast irOIl ? 

4.-G. R. C. wants directions for making- a 
spectroscope for stellar observations, with dimensfons 
and other detailS. 

5.-J. P. wishes to know how to color 
tanned deer, sheep, and dog skins the different shades of 
brown, purple, orange, black, etc. He has six or eight 
hundred to (' .... lor. 

6.-G. D. Y. says : I will wager G. B. D. one 
year's subscription to t�e 8CIENTIFIO AMERICAN that he 
c anuot lDake a box at an angle of 450 from the perpendi­
cular, by his own rule·!'s gIven on page 24 of this VOlume, 

7.-A. B. asks :.if some one will explain the 
mathematical process of ascertaining the dIstance be­
tween two chorda of a circle, the area of circle and the 
area of that portion of circle Included between chords 
only being givcn. 

S. - S. T. W. asks : Will S. L .. D., who asked 
on page 314 of volume XXVII., for a simpler method of 
transfcrring prints to glass than removing tM paper from 
the back of the picture, state h;8 method, RlSO what var· 
nish Is used and how It Is made ? 

9.-E. M. H. asks : Will some one please in­
form me how to make a good emery wheel for finishing 
tools? I use sole leather for covering, but It Is too hard. 
I want to make a grease, or finish wheel. What kind of 
leather shall I use ? What nnmber of emery Is best to 
set with, to finish after a 9O ? 

10.-P. E. F. asks : What is the best rule for 
making coffins ? The one In use Is not applicable to all 
sizes. 2. Is It true that there Is a preparation made that 
will cause one's moustache to grow ? If 80, what are its 
Ingredients ? 8. How can I make hair 011 that will cause 
the hair to curl, and not be Injurious to hair or scalp ? 
4. Is there a dip for polished Iron to keep It from rust · 
lng, and what Is It that manu!i<cturers of sewing ma­
chines use on their polished steel and Iron to prevent 
rust ? 

M. McD. asks for (1) a rule to find the dis­
tance from fulcrum to weight Gn a safety valve lever, to 
keep in a given pressure, when the size of valve, distance 
from fulcrum to valve, and weight are known ; and also 
a rule, when the diameter of a valve Is given, to find the 
area. 2. Wblch Is to be taken, the Inside diameter of 
valve seat, or the whole diameter of valve that rests on 
the Beat ? Answer : To find the total length of a safety 
valve lever for a required maximum pressure : Multiply 
the effective area of the valve by the distance from the 
center line of Its stem to the pin on which the Icver Is 
hinged, and divide by the weight of the suspended weight. 
2. Where the valve Is well fitted, the Inner diameter of 
Its seat Is to be takcn . When leaky, the effective arca Is 
likely to be that whose diameter Is the outstde dIameter 
of the seat. 

J. M. G. asks : How long should two boilers 
(42 Inch shell with 87 three Inch fiues) be for an engine 
18)i x 30 Inches, running at 65 revolutlous a minute with 
65 to 10 Ibs. of steam, using very hard water ? Answer : It 
the engine fs well built and well taken care of and Is of 
good deSign, we should be Inclined to make the boilers 
16 feet long. Sixteen feet Is long enough, In our opinion, 
for three inch tubes. Were It necessary to give more 
heating surface p.nd to use longer bOilers, we should put 
In larger tubes. 

A. B. C. says : I wish to enquire in regard 
to lighting my house with manufactured portable gas. 
It Is claimed by some that this portable arrangement Is 
cheaper than any other mode. Answer : By portable gas 
we presume you mean the apparatus now 80 commonly 
used for lighting churches and dwellings In the country, 
which consists of a device for drll'lng air through light 
coal 011 and thence through gas pipes to the place of com· 
bustlon. The air on passing through the 011 absorbs 
some of the liquid, and the carbon thus taken up burns, 
just as-011 carried up by .. wick burns. The air serves the 
place of the wick. If properly made and carefnlly used, 
these portable gas machines are safe and afford a first 
rate light at a cheap cost. The 011 used, termed here gas· 
ollne, Is very explosive, and the utmost care should be 
taken to keep fire and lights far away from the machine. 

A. B. says : The heating pipes of a green­
house are common sewer tiles ,  composcd of lime and 
gravel, the end of each joint slipping Into the next one. 
I find the heat or cold expands and contracts them, break­
Ing the cement that I put them together with, conse· 
quently permitting the smoke to escape and fill the 
greenhouse, to  the no small detrlmeL<t of the plants. 
How can I obviate this evil, and Is there any kind of 
springy cement with which I could join them ? 2. What 
Is the force per square Inch of treezlng water ? 8. The 
news dealer charges me B cents for the SCIENTIFICAMEB­

!CAN, that Is M.16 per year. Does $3.00 sent to you 
Include postage ; If not, what would the postage be ? An­
swers : 1 .  As an expedient, we suggest that you cover 
the joints with a band of thin slteet tin, the ends of which 
you can lap and bend over with your fingers with suf· 
ficlent tightness. 2. The expansive force of water In 
freezing has been estimated at thirty thousand p ounds 
per square InCh. 3. The postage on the SCIENTIFIC AllEE' 
IOAN Is 5 cents a quarter or 20 cent. a year, payable by 
the subscriber. 

G. W. D. says : The water backs in the 
ranges and stoves in this City become clogged up with a 
deposit of lime, the hot circulating pipes stopping up 
first. I wish to know If, supposing I can get a prepara· 
tlon that can be put In the boiler and circulate through 
the pipes and back, lt will cut the lime from the pipes or 
back and leave It In the form of sedlmcnt, so tMt It can 
be washed ont. Answer: Try chloride of barium. It 
may do the work In time; It Is always more ditllcult to 
remove scale ouce formed than to prevent Its formation. 
For Buch situations, water backs should be constructed 
with special provision for cleaning out scale mechanic­
ally. There Is a chance for some one In the trade to 
make a useful improvement. 

N. B. J. asks : 1. How can I find out the law 
in regard to inspecting steam boilers, ana who is the In� 
spector ? I know of several engines which have been 
running for years, which have never been i!lspected. 2. 
Will you inform me how I can find thc rule for setting an 
eccentric ? 8. Can an engine be built with the cylinder 
moving on guides in one direction, connected to a crank 
while the piston moves In the other direction, thus util­
izing the power always exerted on the cylinder head, and 
also answering the purpose of the valve ? Answer : 1. It 
the boilers are stationary, apply to the police department 
for Information j if they are steamboat boners , write to 
Supervising Inspector J.  S. Devenny, PIttsburgh, Pa., or 
to Supervising Inspector General Nimmo, United States 
Treasury Department, Washington, D .  C.  2. Consult 
back numbers of the SCIENTIFIC AMERICAN, or purchase 
8 copy of Professor McCord's book on valve gearing, 
which may be had of any New York bookseller. 3. Ithas 
been thought of before and has been tried, but without 
success. You do not lose power in consequenne of the 
pressure of steam acting against the stationary cylinder 
head, auy more than from the engine itself pressing upon 
Its stationary foundation. Motion Is necessary to either 
the nse or the loss of effective pressure developing 
power. 

E. W., of R. I . ,  asks : If I take an iron box 
containing 1 cubic foot of space, fill It with steam at 2120 
Fahr., raise the temperature to 5000 Fahr., what pressure 
would an ordinary steam gage Indicate on this box ? �. 
Fill the same box with air at the temperature of say 60° 
Fahr., and raise t!:lis temperat.ure likewise t o  5000 Fahr. i 
what pressure would the gage Indicate up Oil this ? An· 
swers : See reply to J. F. L. 1. (5000+4610)-+-(212°+ 
4610)x14·7=20r•• pounds. 2. (5000+461°)-+-(60°+461°) 
X 14·7=27,'. pounds. 

D. F. "V. writes for information as to reo 
pairing a church bell. The bell Is split up 14 Inches, a 
straight split ; It Is about 1,400 lbs. in welg-ht, and Is about 
8� Inches thick along one portion of the split. My plan 
Is to make a true circle of light Russia Iron (such as Is 
used for stoves and stove pipes) , place it on a shaft and 
run it at about 5,000 revolutlous per minute, moving thc 
bell slowly up to the circle as It makes Its way Into the 
bell , which I think it will do. What Is your Idea ? Will 
it do it, and, if so, would more than one day be required 
to do the cut ting ; and after the cutting was done, would 
,hc bell be likely to have a good tone ? Answer : You 
have proposed the only practical method of getting out 
of your dltllculty. We should expect your plan to suc­
ceed If properly carried out, but should be somewhat ap. 
prehenslve that very thin Iron might not work as well 
aa Iron of, say, No. 12 01' No. 14 gage. u 80ft iron saws 
without teeth are lu use for cutting ofi Iron beams, and 
even steel."-ScIENTIFIO AMERICAN.-The unpleasant 
sound of a cracked bell Is due to the jarring against each 
other of the two sides of the rift, thus breaking up the 
regular vibrations producing musical tones. Cut the 
two sides clear of each other and the note will be again 
heard. We should try the experiment as proposed If a good 
steel saw could neither be found or made. Knowing 
nothing of your facilities for doing work, we cannot tell 
about the time required. 

J. F. L asks : If a steam boiler of 1 ,711 
cubic feet Internal measurement have one cubic foot  of 
water In It, which Is heated to 2120 Fahr., the gage Indi­
cating 14 lbs. pressure, and If then thc heat Q/l raised 200 
what will be the addItional pressure for each twenty de. 
grees above the boiling poInt ? Does steam expand or 
contract by being superheated ? Wblch Is the most dense, 
steam or su,perheated steam ? What Is the actual cohe­
slQn of best cast Iron heated to 7500 Fahl'., also of cast 
s teel, unwrought, in pounds, the materials being one 
Inch square, two or three feet long ? Wtat Is the effect of 
alloying Iron or steel with copper, eepeclally if It be 
used hot ? Answer : Steam, if perfectly dry and not In 
contact with water, behaves precisely like any other gas, 
expanding ,�h of its volume at 32' Faltr. for each degree that 
Its temperature rises, the pressure being proportional to 
the temperature, mea sured from the nbsolute zero of 
heat, 4610 below Fa.hrenheit's zero. In the case given, the 
pressure will be(232'+<Wl ')+(212°+461 0) X 14=14'4 pounds 
per square tnch. Steam, superheated, is five eighths as 
heavy as air. No reHable experiments have been made 
upon the other pOints of your Inquiries. 

H. D. says : I have seen in the SCIENTIFIC 
AlIEEICAN a statement In regard to using oxyhydrogen 
gas for illumination, and that the hydrogen gas was 
made very cheap. I would like to know how It Is made 
so cheap, or the cheapest way to make lt for balloon pur· 
poses. Answer : There Is no really cheap way of making 
hydrogen gas.  One of the methods that went the round 
of the journals a few years sfncc, fs to heat damp coals 
and slaked lime. absorb the carbonic acid by soda, and 
collect the hydrogen In gasometers. Where the result· 
Ing bicarbonate can be sold to advantage, and the alka­
line earth can be obtained In quantity, It has been main· 
talned by Du Motay that the above method Is the cheap· 
est yet proposed. The economy of the operation has 
not been fairly tested. 

A. W. D. asks : Will it be necessary for me 
to make the entire model of Ii machine, or only the 1m· 
provement t o  be patented ? Answer : The model only 
needs to be complete enongh to III ustrate the working 
of yOlJr Improvement 
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A correspondent asks: How can the work 

necessary to overcome the friction of a body on rollers 
be calculated ?  Take for example, a honse weighing 100,-
000 pounds, moving on 20 oak rollers 8 Inches In diameter, 
the rollers running on oak planks. There Is no lack of 
data concerning sliding friction, and that of axles, bnt 
apparently very little concerning the common expedient 
of moving heavy bodies. as guns, by monntlng them on 
cradles and placing the rollers nnder In succession. An­
swer : The earliest experiments on rOiling friction were 
made by Coulomb, and later experiments were made by 
Morin . The laws deduced are the following : 1 .  RolUng 
resistance Is nearly proportional to the pressure. 2. Such 
resistance Is Inversely proportional to the diameter of 
the rollers. Where the rollers are smooth and no crush­
Ing occurs, the rule for determining the reSistance, with 
oak rollers running on hard WOOd, as determined by ex­
perlmen ts ou a small set of rollers, Is : Multiply the pres­
sure or load, In pounds, by seven, and diVide by 1000 
tfmes the radius of the rollers nsed In feet, or R = 7P-t­
l000r. ThUS, for a load of 100,000 pounds and 20 rollers 
of 8 Inches diameter, R = (7 XI5000)+(1000X 1)=105 pounda 
for each roller, or 10IlX 20 = 2100 pounds total. Results will 
vary greatly In different kinds of material for rollers and 
for different kind. of road bed. 

J. R. a.sks : Will some one give me the solu­
tion of the followlngproblem ? Wbat are the contents of 
a stick of timber, length 4O feet, dfameter of larger end 24 
Inches,  of smaller end 12 Inches. 78}j1 feet, nearlY, ls the an-
swer. Answer : The mathematical formulaill as follows : ,,:h 

8 
(R'+Rr+r') = contents In cubic feet or Inchos. 1T=8'14Hl 
or _21, a constant factor. R is the larger radius, r, the minor 
radius, and h the length of cone. This formula holda 
good for any truncated cone. 

P. S. says : In your book " For Inventors 
and MechaniCS," you give a receipt for making marine 
glue. I have tried your receipt and failed. I took suI. 
phurlc ether and put In pure rubber ; It has now been 
standing some three weeks and there Is no slgu of Ita 
dissolving. Answer : Why do you try sulphnrlc ether ? 
The reCipe says " ether," simply. 

J. T. writes as follows : Bourne's " Hand 
book of the Steam Engine" says that a cylinder 64 lnch.s 
diameter and 8 feet stroke, working with 12 pounds prel. 
sure, should have the neck of Its cast Iron crank shaft 
17'01 Inches ill diameter, and, by another rule, It should 
be 17·59 inches. Byrne's U Calculator" gives the latter 
figure. Again, Bourne say. 896 pounds actlng ata foot 
radius will twist off a cast Iron bar one Inch In diameter, 
and that 132 pounds will be safe. Byrne says 11,948 pounds 
Is the Ultimate strength of It, and that 8,981, or one third 
of It, will work with safety, but he does not say at what 
radius. Who Is right ? Byrne also says If you multiply 
the force applied lu pounds by the length of lever In 
Inches, and divide the product by one third of the nltl­
mate strength of an Inch bar, or 8,981, the cube root of 
the quotient will be the diameter of the shaft In Inches ; 
therefore, according to this role, we have : force acting 
lin the piston mentioned, 88603'9808 pounds, which, multi­
plied by 48 Inches, the length of crank or lever, will give 
an 8 feet stroke, which equals.I852991·0764, which, divided 
by one third of the nltlmate strength of an Inch bar or 
8981 =465'4587+ of which the cnbe root Is 7'74, the answer, or 
diameter, a big difference between 17'59 I\nd 7'74. How 
comes this ? Plealle give the !lame of a reliable work on 
the 9trength of shafts. I also notice In your last Isaue 
tbat 2'65 Inches Is the area of the steam ports of 9 horse 
power compound engine, which Is not according to the 
the old theory of 4 square Inches for every horse power. 
How Is this ? Answers : The strength of cast Iron Is 
somewhat variable. Some speCimens twist off under the 
action of far less force than do others. The most relia­
ble experiments thns far published are those of Major 
Wade of the United States Ordnance Corps.  Using bara 
one Inch In diameter and a leverage of one foot, Ite 
found some specimens that gave way with a force of 
less than 600 pounds, while others bore nearly 900. The 
average was 738, with American cast gun Irons. Basl,ng a 
rule on the mean result, we have the following : To deter­
mine the least force, In pounds, which will break a crank 
shaft of good cast Iron: Multiply 738 by the cube of diam­
eter, In lDches, and divide by the radius, or length of 
crank in feet ; that is, P=738 Xd'+L. (1.) To determine the 
diameter required to resist torsion we have : d=the cube root 
of(PL-+-738) = t the cube root of (PL). (2.) and this III the alge­
braic expression of the following rule : M ult\ply the twisting 
force, In pounds, by Its leverage or the length of crank in feet, 
and take .one ninth the cube root of the product, for the 
diameter of a shaft which will just break under this tor­
sional strain. The principal cause of variation among 
authorities treating on this subject Is the fact that they 
use different factors of safety. One writer considers 
three sufficiently high, while another Is unwilling to sub­
ject a shaft to .. twisting force greater than one tenth of 
that which will break It. It thus happens that one writer 
recommends a size which would be ntterly condemned by 
another. The best anthorltles, such as are accepted by our 
leading engineers, recommend that, in machinery, all 1m­
portant parts be made strong enough to bear alx times the 
force to which It Is proposed to subject them. Introducing 
a factor of safety of Six, we construct, for shafts of cast 
Iron, the following rules for safe working sizes : To de­
termine the proper working torsional stress on a given 
shaft : Multiply 120 by the cube of the diameter, in Inch­
es, and divide by the length of crank, In feet, expressed 
a1gebrslcally, P=120 X (d'+L). (8.) To determine the 
diameter required to be safe for a given working torslon­
al stress : Multiply the twisting. force, In pound" by 
the length of crank, In feet, divide by 120, and the cube 
root of the product will be the diameter In Inches, that Is : 
d=the cube rootof (PL+120). (4.) Using rule (1) we tlnd the 
breaking strength of a shaft 17� Inches diameter, with 
crank 4 feet long, to be 738X (17l) '-+-4=982,087 pounds. 
Using rule (2) to determine the size of shaft just capable 
of sustaining 88,600 pounds on an arm 4 feet long, we get, 
d = � thecube root of (88600 X4) = 6 lnches. But determining 
the 8afe figures by rules (8) and (4), we get P=120(17V'-t-4= 
160,770 pounds, and d=the cube root of (88600 X4+120)=11 
inches. The rules given In Bourne are frequently very defect­
Ive. Professor J. D. Van Buren's work on " Strength of 
Steam Machinery"" Is the most concise and accurate yet 
pnbllshed, on that subject, of which we have knowledge 
For more general purposes we use ,often ,the work of Pro .. 
fessor D. V. Wood on " Resistance of Materials" and, for 
more obstruce Investigatlon,consult Ranklne,Mosely and 
Morin. The last named are too mathematical for the gen­
eral reader, Oowever. Barlow on " Strength of Timber," 
Hodkinson 'on " Cant Iron," Klrkaldyts U Experiments 
on Wrought Iron and Steel" aud J. B. Francl/l on " Cast 
Iron Pillars" are valllable authorities for speCial eases. 
For ordinary e"ery day nse, we find the Pocket Books of 
Haswell, Trautwlne, Molesworth and Nystrom extreme­
ly convenient, and always keep them by us. QoestioB 
relating to size of steam ports Is answered fn a reply 
already glveu to au earlier applicant. 

"Investlgatlous of Formnlas, etc. J. D. Tan Buren 
New York, 1869. 
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J. A .  S. finds the alum and sulphur method 

of preserving eggs to be a failure, and enquires for some 
otber means of keeping eggs fresh In hot weather. An· 
swer : The theory of egg preservation Is that the closing 
of the pores In the shells prevents the oxidation and con· 
sequent de8tru�t1on of their contents, snd BO various 
substances for coating them have been recommended. 
Drying varnishes have been used, and collodion has been 
recommended ; but the expense of these !:leans would 
justify an experiment with the Chinese method, which Is 
to coat the e ggs with wet clay, and let It dry on. 

B. asks how the number of yards of carpet 
required to cover 8 room 1s ascertained. Answer : Your 
room, 14x15 feet, contains 210 square feet, or 23� square 
yards . .  Your carpet being 27 Inches wide, yon will need 
1% yards of It to make a square yard, or 81 yards 4 Inches 
In all. 

W. N. asks for a recipe for pasting paper 
to Iron, so that It will not be all'ected by 011 or water. 
Answer : Paint the Iron IIrst with 011 paint and let It dry. 
Glue or paste will then adhere to the Iron, but the paper 
will not be 011 or water proof. Try a quick drying var· 
nlsh. 

. 

R. D. S. wants elaborate details for making 
an lEollan harp. Answer : Make a long llat box (20 x 6 x 
2 are very good dimensions) of very thin sound pine 
board, and make every joint perfectly air tight. Cnt a 
round hole in the center of the lid, and stretch by screws 
several strings of line catgut, lengthWise over the hole, 
strained over two bridges. Tune all the strings to the 
same note, and stand your box upright In the wind. E 
violin strings will do for the pnrpose. 

G. F., of Mo : When there are two assign. 
ments of record covering the same Interest, the Office 
does not regard the second aSSignment. 

J. D. M., of Texas : Your remarks censuring 
the acts of the Patent OMce are not well founded, aT. 
though your sentiments accord with those of many others 
who have obtained patents which they could not sus· 
taln. If you will consider for a moment, you will see 
that It Is not In the province of the Patent OMce to 
determine matters of Infringement : It Is for the Conrts 
only to adjndlcate In such cases. The Patent OMce exam· 
Ine your cla.lms, and, if your invention vossesses nov­
elty, It Is bound to give you a patent ; should it go fur· 
ther and decide as to Its conlllcting with previous pat· 
ents, lt would exceed_ jurisdiction. 

N. B. H. writes : I would say to your en· 
qulrer H. C. K., who asked for a rule lor laying 011' wood· 
en axles, that the old rule, one third olf front, two thirds 
behind, one third olf bottom and two thirds olf top of 
the axle Is not a bad one, but the only scientific 'way of 
making a wooden axle Is to set the bottom of wheels 4 
feet 10 inches apart from Inside to Inside. Set the tops 4 
feet 11 Inches, the front one Inch nearer together than 
the back. Then take a straight edge and run through 
the hubs. Just what It lacks of touching the boxes, take 
that much olf the axle at that pOint. Try the straight 
edge bottom and front, and work the back and top olf to 
It ; and no matter what the shape of the wheel may be, 
no matter about the length of hub or the slzc of boxes, 
the wheels will track and run precisely right. From 
shoulder to shoulder, between the hubs of course, Is the 
length of the axle,  which you get on the straight edge. 

D. M. S. asks : How can I plate, with silver 
or nickel, small brass polished articles-telegraph Instru· 
ments, for Instanc e ?  How Is the metal applied, and 
what Is the best preparation to remove the coating or 
varnish on the articles to be plated, If It Is necessary to 
remove It before plating or washing ? Answer : Before 
plating with metal, lt Is necessary to remove all paint 
snd varnish ; this can be accomplished by a solution of 
bichromate of potash made acid by a little sulphuric 
acid. The surfaces of the metal must be thoroughly 
cleaued. To plate with nickel, use the double sulphate 
of nickel and ammonia, and make the positive electrode 
of a bar of nickel. 

W. C. W. says : I was running a saw mill 
sst summer and the water failed. I went to digging aad 

struck a vein that rose to the top of the hole a� once. 
My boiler was very badly scaled ; but since using this 
water, the Inside of my boiler Is as clean as If new. En· 

closed Is a sample ; please tell me what Is In the water, 
and If It wUl lnjure my boiler. Answer : The water has 
been examined by an expert Chemist. It contains con· 
slderable chlorine and organiC matter, not much magne. 
sla, but too much lime for good drinking water. It would 
be better to blow olf the boiler more frequently when 
using such water. 

E. P. W. says : In a recent number of the 
SCIENTIFIC AMEEICAN there Is an article on the metal 
vanadlum, ln which you speak of a Mr. Apjohn, who has 
been Investigating the subject. Will you oblige me by 
giving me the address of this gentleman ? Is the article 
In yo ur paper a synopsis of a fuller article In some other, 
and If so, what ? Answer : The article on vanadium was 
prepared expressly for this journal from the literature 
of the subject found lloatlng through foreign periodicals, 
and was not the synopsiS of a longer article from anoth. 
erjournal. The latest Information on the Ollbject, ac. 
cesslble to American readers, Is contained In the Supple. 
ment to Watt's .. Dictionary of Chemistry." 

E. H. R. says : I presume that most people 
have noticed the circles of smoke, frequently caused by 
the puMng of a Ibcomotlve. A few weeks since I no. 
tlced some uncommonly line circles of the kind, one of 
which continued revolving rapidly for fully IIfteen min. 
utes, and until It had floated out of Sight. If it Is a cen. 
tripe tal force that keeps a revolving body or SUbstance 
In Its orbit, where Is the centripetal force that hel,l this 
circle of smoke from dissolution during the time refer. 
red to, or In fact for any appreciable time ? Do not such 
phenomena Indicate that there Is a force Inherent In 
matter, besides centripetal and centrifugal forces, that 
may be denominated circular force era natural tendency 
to revolvc ln circles? Answer : Any force acting sudden. 
ly upon the air from a center, Imparts to It a rotary mo. 
tlon. Smoke and steam render the motion visible. The 
whole circumference of each circle is In a state of rapid 

rotation, as Is shown by 
the arrows In the flgure. 
The rapid rotation, In 
short, conflnes t 11 e 
smoke within the nar· 
row limits of a circle 
and causes the rings to 
be well dellned. Pro. 

fes.or Tyndall, ln one of his experiments, made wave 
motions visible by blowing tobacco smoke Into the ap. 
paratus. 

C. F. asks which would make the best table 
for a sewing machine, a plain black walnut,well seasoned, 
or 6 thin white wood boards, glued together diagonally 
and veneered with black walnut. Which would be the 
least liable to warp or split, and which would hold 
screws the best ? Answer : We should prefer the black 
walnut made of thin boards, glued together diagonally 
as yOU propose. The white wood made In the way ron 
destrlba would make II gOOd table. 

O. N. McK. asks (1) who it was who observed 
the lifting of the lid of a tea kettle by steam, and fast· 
ened the cover to the kettle ; and was afterwards sur· 
prlsed to lind the cover :..-as thrown olfvlolently? 2. Who 
IIrst applied steam as a motor ? Answers : 1 .  A some· 
what similar story Is told of Jame s Watt, the legend 
stating that his attention was IIrst called to the power 
of steam by the lifting of the lid of a kettle. 2. Heron, 
In his work on pneumatics (230 B. C.),  mentions three 
simple contrivances for using steam as a motor j this Is, 
we believe. the oldest record on the subject, but the 
power of steam was probably recognIzed, many centu 
rles before the time of Heron, by the Egyptians. 

D. J. T. says : Please let me kI\OW the effect 
of mixing creosote and nltro·glycerln. Answer : We 
give It up. 

A. L. asks what will destroy or neutralize 
the narcotic elfect of tobacco while being smoked In a 
pipe. Answer : Fill your pipe about one third full of pine 
chips, cut as you would cut yonrltobacco ; put your to· 
bacco on the top ef the chips and draw the smoke through 
them, changing the wood two or three times a day, and 
use lhe best light navy tobacco .-J. A. S. 

S. H. wants to know if a coil of pipe in his 
kitchen range will not be a good water back or heater. 
Yes, It will be, none better. I have used It for years In 
my stove, and never any other. At IIrst I had an ir,on " 
Inch gas pipe, but the water became rusty ; I then had a 
" brass pipe put In, and the action Is perfcct. There 
ought not to be any steam generated, and will not be, lf 
the circulation Is good. An Inch pipe Is better than any 
smaller size. One end, projecting from the stove, should 
be � Inch higher than the other, more would be better, 
to establish the clrculat.lon.c, My pipe comes In at the 
back of the stove, passes around the fire box, on the fire 
brick (touching It) and passes out ag'liln, the two legs 
being parallel. Two or three Inches outside the stove, 
the lead pIpe Is connected by screw jOints. At the angles 
of the brass pipe, brass eibowli are used, the pipe being 
screwed In, nke common gas pipe. My copper tank Is In 
the bath room arid water closet, in second story, dlrectly 
over the kitchen, keeping- it warm In wlnter.-N. D. 

E. E. S. says that J. C. J., who enquired how 
to prepare canvas for painting on, will lind little econo· 
my in preparing his own canvas. He can make a very 
cheap substitute for canvas by mounting a sheet of well 
dampened drawing paper on a pane of glass ; when par­
tially dry, paste over It four or  live thicknesses of thin 
mUSlin, each piece being allowed to dry thoroughly be· 
fore anothcr Is put on. All must be stretched very tight 
and rubbed smooth. Cover It with paint, spreadIng It 
with a knife, and using as little as possible ; when dry, 
paint It and stipple It with a blender to give it a "tooth." 
It Is better to use Isinglass than 1I0ur paste, as It does 
not absorb moisture as soon as the latter j and old mus­
lin or lawn is better than new. If before any paste is put 
on, lt Is saturated with drying 011 and allowed to dry a 
year before It Is used, It will not warp; if not, It should 
be left until the picture Is dry enough to lay in a port· 
folio. Some painters make canvas by tacking cloth on 
a stretcher, sponging it with a strong solution of glue 
and spreading white lead on with a knife, but It lacks 
that roughness which is  technically called " the tooth," 
and It Is liable to crack If too much glue has been used. 
Should J. C.  J. ever attempt to sell his p ainting on this 
material to a professIonal picture dealer, he will be In· 
cllned to think that It Is the canvas, not the painting on 
It, which the Shylock wishes to buy. 

In answer to C. D.,  who asked for a mode 
of IIxlng pearl coatings on various articles, S.  F.  S.Y� : 
Pearl articlBB are made from the shells of the pearl oyster 1 
known as mother of pearl. They are found round the 
Islands of Manilla and Ceylon, In the East Indies. The 
shells are cut with saws and ground to the various shapes 
on grindstones running In water, and are afterward IIled 
and carved into various patterns. 

A. G. C., who asked how to temper taps, 
should draw the temper In hot salld ; he will then have 
no trouble in getting an even temper and wlll . not be 
troubled with smoke.-W. H.  W .  

J.  H. W. says, in answer to C. R. M.,  who 
wants a receipt for cement that will stick tlannel on Iron 
rollers : I have used the following for over 25 years with 
success : I dissolve common glue In good cider vinegar 
and cook It at a slow heat until It Is all dissolved ; I then 
add to 1 quart glue, so dissolved, two or three liquid 
ounces Venice turpentine or white pine pitch dlrecUrom 
thc tree. 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the reo 
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upon the following subj ects : 

On a Method of Utilizing the Waste Heat 
of Street Gas Lamps. By R. B. M. 

On the Proper Ventilation of Apartments. 
By E. M. 

On Steam Boiler Pressure. By C. P. E. 
On Marine Camels for the Bar o f  the Miss· 

issippi. By W. K. 
On Steam and Air Engines. By E. L. B. 
On a Telescope to cost One Million Dollars . 

By L. L. 
On Forests and Drought. By C. G. F. 
On Design Patents. By "V. K S. 
On the Delineation of the Mechanical Move· 

monts. By J. II. 
On Protection from the Spread of Fires. 

By B. G. 
On Polar Mutations. By J.  E. H. 
On the State Reward for I mprovements in 

Canal Navigation. By R. L. 
On the Austrian Show. By J.  M. B. 
On the Influence of the Earth's Central Fires 

on its Surface. By E. B. 
On the Transplanting of Trees. By E. H. R 
On Legislation concerning Steam Boilers. 

By J . A . W. 
On the Moon and the Tides. By H. McK. 
On the Auburn Incline Railway. By O.C.W. 
Ou Scientific and Mechanical Possibilities. 

By E. 
Ou Entomology in Congress. By S. F. P. 
011 a Remarkable Astronomical Phenome­

nOll Recently Seen in Missouri. By D, M. W. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

January 14, 1872, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Auger, B.  Walch, (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,238 
Auger, earth, Collins & Morrison . . . . . . . . . . . . . . . . . . .  184,734 
Axle box and spindle, J. Bower . . . . . . . . . . . . . . . . . . . . . 134,725 
Axles, tool for IInlshlng, H. E. Forrest • . . . . . . . . . . . .  134,742 
Barrel staves, chamfering, J. W. Jones . . . . . . . . . . . . 134,892 
Baskets, machine for making, Moore & Day . . . . . . .  184,920 
Bed bottom, A. H. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184,839 
Bedstead, sofa, J. Brada . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,843 
Bedstead, crib for, E. F.  Bryan . . . . . . . . . . . . . . . . . . . . . .  184,847 
Boiler, steam, H. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,784 
BOiler, mud collector t etc. for, I,eonard &Hancock. 134,811 
Boiler, waSh, S.  B. Hartman . . . . . . . . .  : . . . . . . . . . • • • . • •  134,800 
Boot heels, making, A. Knowlton . . . . . . . . . . . . . . . . . .  134,899 
Bottles, ejecting apparatus for, W. S. Ward . . . . . . .  184,95� 
Box, match, O. Paddock . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  184,764 
Bracelet, T. L. Cornell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,735 
Brush, paint, J. J. Gorman . . . . . . . . . . . . . . . . . . . . . . . . . .  184,145 
Butter worker, D. W. Dake . . . . . . . . . . . . . . . . . . . . . . . . . . 184,738 
Can stopper, all, L. R. Boyd . . . . .. . . . . . . . . . . . . . . . . . . .  134,812 
Can, fruit, etc. W. H. Hammond . . . . . . . . . . . . . . . . . . . . . 184,799 
Can for paint, etc., H. Tucker . . . . . . . . . . . . . . . . . . . . . . .  134,947 
Cans, metallic bottom for, T.  M. Bell . . . . . . . . . . . . . .  184,723 
Cans, forming, J.  Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,726 
Car brake, A. M. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,934 
Car starter, L. D.  Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,840 
Gar wheel, R. Ramsay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,929 
Car trUCk, rallroild, P. G. Gardiner . . . . . . . . . . . . . . . . .  134,743 
Car axle box, railway, C. W. Harvey . • . . . .  , . . . . . • • • .  184,801 
Carpet stretcher, L. Fankhauser . . . . . . . . . . . . . . . . . . . .  134,873 

Carriage, child's, J. A. Crandall • . . . . . . . . . . . . . . . . . . . .  134,856 
Carriage curtain, H. DonnelL . . . . . . . . . . . . . . . . • . . . . • •  134,862 
Carriage wheel, S. Vreeland, (r) . .  . .  . .  . . . .  . .  . .  . .  . . . . .  5,237 
Carriage spring, plate for, N. C.  Dean . . . . . . . . . . . . . .  134,859 
Case, grocer's sample, N. B. McCreary • . . . . . . . . . . . . .  134,912 
Caster stand, G. D.  Dudley . . . . . . . . . . . . . . . . . . . . . . . . . .  184,738 
Caterpillars, destroying, G. F.  Whisenant . • . . . . . . . .  134,959 
Chair, L. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,884 
Chair, tip, B. A. Carlan . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  184,850 
Chair foot rest, E. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,733 
Chair, bed, etc., folding, E. Fauh . . . . . . . . . . . . . . . . . . .  134,875 
Chair back, bow for, C. Kilburn . . . . . . . . . . . . . . . . . . . . 134,896 

Cigar bunches, pressing, G. Pierce . . . . . . . . . . . . . . . . . .  134,768 
Cloth cutting machine, 1. Fenno . . . . . . . . . .  ' "  . . . . . . .  134,793 
moth s�eamlng machine, C.  H. Weston . . . . . . . . . . . .  184,956 
Clothes dryer, D. R. W�tson . . . . . . . . . . . . . . . . . . . . . . . .  184,828 
Clothes line, support for, M. Bubser • . . . . . . . . . . . • . . .  184,649 
Coal boring machine, S. Hipkins, Jr . . . . . . . . . . . . . . . .  184,804 
Coal, etc., bit for bOring, S. Hipkins, Jr . . . .. . . . . . . . .  184,805 
Coal, machine for mIning, G. Elbreg . . . . . . . . . . . . . . . .  134,870 
Colfee, treating damaged, F. Evans . . . . . . . . .  134,791, 134,792 
Coin counting Implement, A. Whittemore . . . . . . . . .  134,962 
Composition for coating metals, etc., J. Specht . . .  134,822 
Corn sheller, cob carrier for, H. H. Eby . . . . . . . . . . . . 134,790 

Corset, J. W. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,902 
Crib, folding, C. Kilburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,895 
Cultivator, S. S. Bushnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,728 
CUltivator, I. N. Cauthorn . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,732 
Cultivator, A. C .  Tow"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,884 
Cultivator, G. Waggoner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,949 
Curtain cord rack, W. D. Ludlow • . . . . . . . . . . . . . . . . . .  184,812 
Cylinder, steam drying, W. C. Collier . . . . . . . . . . . . . . 134,786 
Dredger, R.  G. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  184,817 
Drill, etc., rock, H. Sontag • . . . . . . . . . . . . . . . . . . . . . . . . . .  184,943 
Drills , rotary motion of, G. A. Hinckley • . . . . . . . . . . .  184,889 

Drilling machine, rock,F.  Watts . . . . . . . . . . . . . . . . . . . .  184,951 
Dyeing and washlngllbrous material, C. G. Sargent 184,935 
Electro magnetic adjuster, T. A. Edison . . . . . . . . . . . 134,868 

Elevator, water, A. Balding . . . . . . . . . . . . . . . . . . . . . . . . . 134,835 
Engine, hydraulic, J. C.  Hodges . . . . . . . . . . . . . . . . . . . . .  184,806 
Engines, tlue blast for steam flre, J. Grabner . . . . . .  184,';96 

Engine valve , E. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,941 
Evener, two horse, J. Sturgis . . . . . . . . . . . . . . . . . . . . . . .  184,946 
Fan, rotary, I.  S. Eastman . . . . . . . . . . . . . . . . . . . . , . . . . . .  134,740 
Feather renovator, McKlmm & Gearhart . . . . . . . . . . 134,914 

Feed box, folding, J. L. Edwards . . . . . . . . . . . . . . . . . . .  134,869 
Feed regulator for calender rolls, M. La wier . . . . . .  184,810 

Fifth wheel for carriages, H. A. Luttgens . . . . . . . . .  134.907 

File, paper, G. W. Billow . . . . . . . . . . . . . . . . . . . . . . . . . . . •  134,724 

Fishing reel, G. Mooney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184,917 
Flower pots, bracket for, M .  D.  Jones . . . . . . . . • . . . .  134,751 

Fluting machine, D.  R.  Saunders . . . . . . . . . . . . . . . . . . .  184,936 
Furnace, hot air, W. B. Geddes . . . . . . . . . . . . . . . . . . . . . 184,879 
Furnace, are, Z. A. Willard . . . . . . . . . . . . . . . . . . . . . . . . . 134,782 
Gage, J. W. Butler • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,TJ9 
Gas main, W. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,874 

Gear, friction driving, W. W. Tunis . . . . . . . . . . . . . . . . 184,825 
Generator, tubul .. r steam, J. M. Hicks . . . . . . . . . . . . .  184,803 

Glass, pot for melting, J. Dougherty • . . . . . . . . . . . . . .  134,789 
Glass, making window, W. W. Pilkington . . . . . . . . .  184,926 

Goods on bias, marking, G. Moore . . . . . . . . . . . . . . . . . .  184,919 
Goods on bias, aiding cutting, G. Moore . . . . . . . . . . . .  184,918 

Grain register, Price & Miller . . . . . . . . . . . . . . . . . . . . . . .  134,928 
Grates, casting fire, H. Anshutz . . . . . . . . . . . . . . . . . . . . .  134,832 
Gun Sight, Schottky & Simendinger . . . . . . . . . . . . . . . .  134,772 

Harvester rake, T. P. Barbour . . . . . . . . . . . . . . . . . . . . . . .  134 ,722 
Harvester, pitman for, B. F. Waters . . . . . . . . . . . . . . . .  134,95·1 

Heater, basc burning, J. S. Perry . . . . . . . . . . . . . . . . . . . .  134,767 
Hcating apparatus, H. L.  Palmer . . . . . . . . . . . . . . . . . . . .  134,765 
Heel stllfener, L. C. Crowell . . . . . . . . . . . . . . . . . . . . . . . . .  184.726 
Heel stllfener, I. R. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . .  184,938 
Holst, brakc for, T. A. Weston . . . . . . . . . . . . . . . . . . . . . .  134,9;7 
Holst, brake for, T. A. Weston . . . . . . . . . . . . . . . . . . . . . . 134,958 
Holder, spool, L. F.  Ward . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,952 
Horse cover. A. H. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,921 
Horseshoe nail machine, A. D. Bingham . . . . . . . . . . .  134,341 
Horseshoe nails, Turbaync & Wyman . . . . . . . . . . . . . .  184,948 

Hub for vehicles, S. T. F. Sterlck . . . . . . .  : . . . . . . . . . . .  184,945 

Inhaler, W. R. Crumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,858 

Inhaler, medical, M. I. Donaldson . . . . . . . . . . . . . . . . . . 184,861 

Inkstand, S. W. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184,386 
Jack, lifting, S. S. Eccleston . . . . . . . . . . . . . . . . . . . . . . . .  184,865 
Jam nut, rubber, W. Todd . . . . . . . . . . . . . . . . . . . . . . . . . .  184,828 
Kettles, etc., making brass, F. J. Seymour . . . . . . . . 184,938 

Knitting machine, H. Gunther . . . . . . . . . . . . . . . . . . . . . . 184,881 

Latch for gates, J. R. Finley . . . . . . . . . . . . . . . . . . . . • . . .  184,877 

Lamps, etc., IIl1er for, J. A. Ryan . . . . . . . . . . . . . . . . . . .  134,819 

Leather punch and cutter, H. S. Fickett . . . . . . . . . . .  184,794 

I,ocomotlve lire bOX, C. H. Farley . . . . . . . . . . . . . . . . . . 184,741 
Loom shuttle, H. H. Bryant . . . . . . . . . . . . . . . . . . . . . . . . .  184,848 
Looms, shuttlc guide for, J. B. Bancroft . . . . . . . . . . . 184,837 

Lounge, F. ·Ktater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,752 

Lubricating compound, H. R. Hutchinson . . . . . . . . . 184,890 
Mattresses, coupling for, W. B.  Judson . . . . . . . . . . . .  184,998 
Mechanical movement, W. Park . . . . . . . . . . . . . . . . . . . .  131,786 
Medical compound, J. Andrews . . . . . . . . . . . . . . . . . . . . 134,721 
Medical compound, T. Morley . . . . . . . . . . . . .  ; ,  . . . . . . .  131,762 

Medical bompound, H. J. Kintz . . . . . . . . . . . . . . . . . . . . .  134,808 
Mold for knobs, Rebstock and Ottner . . . . . • • . • • • • . •  184,931 
:Mop head, W. DUncan . . . • . • • • • . • • • • • . • • • • • • • • • • • • • • •  l84,189 

MortiSing machine, C. Muschar . . . . . . . . . . . . . . . . . . . . . 131,815 
Mowing machine grinder, M. W. Knox . . . . . . . . . . . . .  134,809 
Nail distributing machine, C.  M. Chase . . . . . . . . • . . . .  134,352 
Needle case, G. Wempe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134,829 
Nut lock, A. W!lliams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,781 
Nut and bolt fastening, E. B. Wingate . . . . . . . . . . . . . .  184,963 

Offal, apparatus for treating, W. L. Bradley . . . . . . .  le4,844 
011 wells, hanger for, Hulings and Innis . . . . . . . . . . . .  134,807 
Organ, reed, R. E. Letton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131,754 
Organ, reed, G. Woods . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  134,830 
Painting, 011, J. C. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,827 
Paper sizing, P. Grady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,79'1 
Papcr ruling machine,  A. Hathaway . . . . . . . . . . . . . . . . 134,883 
Papers, IIl1ng and blnding , P .  Mac Vicar . . . . . . . . . . . .  134,908 
PenCilS, cutting olf lead, Schrag and Hufeland (r) .  5,236 

Pianoforte action, J. Schau delle . . . . . . . . . . . . . . . . . . .  134,940 
Plano pedal attachment, Held and Baugh . . . . . . . . . .  131,386 

Piano music desk, M. Doherty . . . . . . . . . . . . . . . . . . . . . .  134,860 
Piston rods, etc., bushings for, G. W. Welch . . . . . . .  134,955 
Planter, corn, G. D.  Haworth . . . . . . . . . . . . . . . . . . . . . . . .  134 ,747 
Planter, corn, A. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,942 

Planter, hand corn, F. A. Hawkins . . . . . . . . . . . . . . . . .  184,884 

Planter and seeder, corn. R. Cowan . . . . . . . . . . . . . . . .  134,855 
Plow, steam, A. E. McGaughey . . . . . . . . . . . . . . . . . . . . .  184,918 
Plow, wheel, Freeman, Lowe and Stcvcns . . . . . . . . .  134,878 
Potato bug collector, J, Corbell . . . . . . . . . . . . . . . . . . . .  184,854 
Press for cheese, fruit, etc., B. G. Martin . . . . . . . . . .  134,910 
Pruning shears , A. R. Moulton . . . . . . . . . . . . . . . . . . . . . .  134,922 

Pulley, band, E. P. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,778 

Pump, F. Catudal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,785 

Pump, reaction, E. Rhodes, Jr . . . . . . . . . . . . . . . . . . . . . .  13(770 
Pump, steam, J. W. Handren . . . . . . . . . . . . . . . . . . . . . . . .  184,746 

Pump, 11ft and force, A. H. Powell .  . . . . .  , . . . . . . . . . .  134,927 
Purifier, middlings, C. Janney . . . . . . . . . . . . . . . . . . . . . . .  134,750 
Railroad rail,  W. S. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . .  131,749 
Railroad rail jOint, S. Nunamaker . . . . . . . . . . . . . . . . . . .  131,924 
Railway, street, T.  R. Lovett . . . . . . . . . . . . . . . . . . . . . . . .  134,906 
Reapers, etc., heel for, �. Al1�tater . . . . . . . . . . . . . . . . .  134,831 ' 

Hefrigerator, Seltzer and Fink . . . . . . . . . . . . . . . . . . . . . .  134,937 

Row lock, J. M. K. Southwick . . . . . . . . . . . . • . . . . . . . . .  134,821 
Rubber, hard, A. G. Day (r) . . . . . . . . . . . . . . . . . . .  . . . . . .  5,232 
Rubber, hard flexible, A. G. Day (r) . . . . . . . . . . . . . . . . .  5,231 
Rubber, hard, A. G. Day (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,230 
Ruler, parallel, W. B. Mason . . . . . . . . . . . . . . . . . . . . . . . .  134,814 
Sad iron and crimping shoe, J. Hewitt . . . . . . . . . . . . .  1E4,887 
Safe, bleaching, C. W .  Shiveley . . . . . . . . . . . . . . . . . . . . .  134,941 
Sash fastener, T. P. 1. MagonIl . :  . . . . . . . . . . . . . . . . . . . .  134,813 
Sash holder, W. B. Bradford . . . . . . . . . . . . . . . . . . . . . . . . .  134,727 
Sash holder, D. Plkc . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131,925 
Saw, jig, B. Merritt . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  " '  . . .  134.760 
Saw mill, W. Gowcn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,795 
Saw, sCroll, F.  H. Hardenbergll . . . . . . . . . . . . . . . . . . . . . .  134,882 
Saw, cotton gin , T. C. Craven (r) . .  . . . . . . . . . . .  . . . . . .  5,229 
Sawing laths, machine for, S. P. Brower . . . . . . .  " . .  134,846 
Scalfold, J. �'. Darley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,737 
Screw, WOOd, Bidwell and Chir;holm . . . . . . . . . . . . . . . .  131,783 
Screw cutting die, W. E. Ward . . . . . . . . . . . . . . . . . . . . . .  131,'n7 
Scrcw cut'tlng machine, G. Emlg . . . . . . . . . . . . . . . . . . . .  134.871 

Screws, die for capping, G. 'V. Briggs . . . . . . . . . . . . . . 134,845 
Screw heads, slotting, Pierce and Ayres . . . . . . . . . . .  134,818 
Scythe, E. L. Whceler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13·1,779 

Sewing machine, J. H. Whitney . . . . . . . . . . . . . . . . . . . .  134,961 

Sewing machine table, J . B .  McLurc . . . . . . . . . . . . . . . . 184,759 

Sewing machine table , H. Loth . . . . . . . . . . . . . .  134,904, 134,905 

Sewing machine, F. N. Violet . . . . . . . . . . . . . . . . . . . . . . .  184,826 
Sewing machine treadle, A.- B. Shaw . . . .  . .  . . . . . . . .  184,820 
Sewing machine ruMer, H. 0. Goodrich . . . . . . . . . . . . .  184,744 
Sewing machines, operatlng, D. Whitlock . . . . . . . . .  134,780 

Shawl strap,  J. B. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,748 

Shell, cutting and shaping pearl, E. Carrington . . . .  134,851 
Shingles, machlnc for bundling, R. Law . . . . . . . . . . . .  134,753 

Shirt, A. D. Marr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:l4,909 
Shoe,  etc., fastening for, G. Merrill . . . . . . . . . . . . . . . . .  181,761 

Shoe binding strips, fastening, C. E. Morrill . . . . . . .  134,763 
Slate dressing machine, F.  Shenton . . . . . . . . . . . . . . . .  134,778 

Slotting machine, J.  II. Cranston . . . . . . . . . . . . . . . . . .  134,357 
Soda fountains, sirup device for, W. Gee . . . . . . . . . .  134,880 

Soldering Iron, J. D. Norton . . . . . . . . . . . . . . . . . . . . . . . .  184,923 
Spectacle, J.  King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131,89'1 
Spinning frame, G. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . 184,864 
Spinning mule, Metcalf and Gibbons . . . . . . . . . . . . . . . 134,915 
Spinning mule brake, J. W. Whitehead . . . . . . . . . . . .  184,960 
Spinning machine spindle, D. H. Rice . . . . . . . . . . . . . .  184,771 
Spinning sheet metal, F. J. Seymour . . . . . . . . . . • . . . .  134,939 
Spinning bolster and step, G. Draper . . . . . . . . . . . . . . .  184,863 

Stalk cutter, Galt and Tracy (r) . . . . . . . . . . . . . . . . . . . .  5,233 
Steam eondenser, E. Rorting . . . . . . . . . . . . . . . . . . . . . . . .  134,900 
Steam and air brake, Smith nnd Ogden . . . . . . . . . . . . .  le4,774 

Steel, proccss of hardening, S. W. E tchcll . . . . . . . . . 134,872 

Tag, T. P. Marston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,757 

Tag fastener, T. P. Marston . . . . . . . . . . . . . . . . . . . . . . . . .  134,756 

Tag fastening, J. S. Loughery . . . . . . . . . . . . . . . . . . . . . . .  134,755 

Telegraph printing, T. A. Edison . . . . . . . . . . . . . . . . . . . 134,866 

Telegraph repeater, duplex, J. B. Stearns . . . . . . . . .  134,776 

Telegraph, automatlc, T.  A. Edison . . . . . . . . . . . . . . . .  134,867 

Thrashing machine, A. Johnston . . . . . . . . . . . . . . . . . . .  184,891 

Thrashing machine, D. O. B. Ladd . . . . . . . . . . . . . . . . . .  134,901 

Tongs, griping, W. J.  Hallefas . . . . . . . . . . . . . . . . . . . . . .  134,793 
Transplanter, Stanton and Pedrick . . . . . . . . . . . . . . . . .  134,775 

Trap, fly, S. B.  Bacheller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,1,838 

Tray or show board, D. II. Klotz . . . . . . . . . . . . . . . . . . . .  134,898 

Truck for moving buildings, T. A. Reamy . . . . . . . . . .  134,930 

Truck for moving buildings, W. E.  Walker . . . . . . . .  134,950 

Twcer for Bessemer converter, Haws & Vaughan 13.1,885 

Umbrclla frame, etc., A. Herzberg (1') . . . . . . . . . . . . . .  5,234 

Valve, balanced slide, T.  Beesley . . . . . . . . . . . . . . . . . . .  134,838 

Vchlcle, spring, J. ]\1. IIIlller . . . . . . . . . . . . . . . . . . . . . . . . .  134 ,916 
Vehicle spring, E. Cliff . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . •  134,8;'3 

Vchlcle wheel,  H.  Kell ogg" . . . . . . . . . . . . . . . . . . . . . . . . . . . 134,894 
Vessels, propelling, H. C. Camp . . . . . . . . . . . . . . . . . . . . .  1311,730 

Vise, I. Roberts . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . · . . 13.1,932 
Wall, waterproof, H. Mattfe1,\ .  . . . . . . . . . . . . . . . . . . . . .  131,911 

Wash stand, A. II. Lorton . . . . . . . . . . . . . . . . . . . . . . . . . . .  131,003 

Washing machine ,  E. Norton . . . . . . . . . . . . . . . . . . . . . . .  134,816 

Washing machiue, E. Potts . . . . . . . . . . . . . . . . . . . . . . . . .  134,769 

Watchmaker'S lathe, U. Cowles . . . . . . . . . . . . . . . . . . . .  134,787 

Water wheel, J. T.  Casc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134,731 

Whlmetrec, C. B. McClymond . . . . . . . . . . . . . . . . . . • . . .  13,1,758 

Whip socket. C. B. Morehouse (r) . . . . . . . . . . . . . . . . . .  5,235 
Whip stock, L. Heywood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,802 

Winding machines, guide for, D. C. Hill . . . . . . . . . . .  184,383 

Yucca, extract of, L. G. li'ellllcr . . . . . . . . . . . . . . . . . . . . .  134,8'j6 

APPLICATIONS FOR EXTENSIONS. 
Applications havc been duly !lled, and are now pending 

for the extension of the following Letters Patent. Hear­
Ings upon the respective application" are appointed for 
the days hefllinafter mentioned: 

23,665.-COOKING RANGE.-B. W. Dunklee. Aprll-4i. 
23,7OS.-DRAIN PIPES.-B. 8. and M. R. Pierce. April 2. 

28,707.-HARVESTER.-S.  Ray and M. R. Shalters. April 2 

23,750 .-ANIMAL TRAP.-A. S. Dlake . April 9. 

23,792.-GAS PIPE C"TTER.-J. E. Stanwood. April 9. 

84,OO9.-TIRE UPSET.-C. L .  Crowell, R. Smith. Aprll 30 
24,098.-SEWING MACHINE.-P. S. Carhart. May 7 

EXTENSIONS GRANTED. 
22,664.-LliIP HOLDEE.-C. Monson. 
22,866.-COLORING AND CURING TOBACOO STEMll.-B.Payn 
23,6'l4.-TRUSS SPRING.-J. W. Biggs. 
2 J,6!! .-COOKING STOYB.-E. C. Stewart. 

© 1873 SCIENTIFIC AMERICAN, INC.
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DISCLAIMER. 

58,BSS.-MOLDIlfG APPABATUS, ETC.-G. ROBS. 

DESIGNS PATENTED. 
6,S40.-HEATING STOVE.-!. J. Baxter, Peeksk!ll, N. Y. 
6,S41.-SHOW CARD.-Thomas Hall, Jersey City, N. J. 

TRADE MARK REGISTERED. 
1,102.-PYROXYLIN.-Cellulold Manufacturing Company, 

Albany, N. Y. 

SCHEDULE OF PATENT FEEIS I 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each Trade-Mark . . . . . . . . . .  _ . . .  _ . . . . . . . . . . . . . . .  _ . . . -$�li 
On filing each application fora Patent (17 years) . . .  $lli 
On Issuing each orlglnaIPatent . .  _ . .  _ . .  _ _ _  . . . . . . . . . .  _ _ _  $�O 
On appeal to Examlners-In-Chlef. . . . . . . . . . . . . _ _  . . . . . . .  $10 
On appeal to  Commissioner of  Patents . . . . .  _ . . . . . . .  _$�O 
On application for Rclssue_ . _ .  _ _  . .  _ _ _  . . . . . . . . . . . . . . . .  _ .$30 
On application for Extension of Patent . . . . . . . . . . . . .  _ .$liO 
011 grl>ntlng the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $liO 
On filing a Dlsclalmer . . . . . .  ; . . . . . . . . . . . . . .  _ . . . . . . . . . . . . $10 
On an application for Design (8% years) . . . . . . . . . . . . . .  $10 
On an application for Design (7 years) . . . . . . . . . . . . . . .  $lli 
On an application for Design (14 years) . . . . . . . . . . . . . . $30 

VALOE OF PATENTS 
And How to Obtain Them. 

Pra c tic a l  H ints t o  Inv ent or s .  
ROBABL Y no Investment of a small sum 
of money hrll1gs a greater return than the 
expense incurred in obtaining a. patent even 
when the .nventlon Is but a small one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige­
lOW, Cult, ErlcBsoll, Howe, McCormlck, Hoe 
and others, who have amassed immense for· 
tunes from their Inventions, are well known. 
And there are thousands of others who have 
realized large sums from their paten ts. 

More than FIFTY THOUSAND Inventors kave availed 
themselves of the services of MUNN & CO. during the 
TWENTY·SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIC AMERICAN. They stand at 
the head In this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent OIDce : men capable of rendering the best service 
to the Inventor, from the e"perlence practically obtained 
while examiners In the Patent OIDce : enables MUNN & 
Co. to do everything appertaining to patents RETTRR 
and CHEAPER than any other reliable agency. 

HOW TO � This Is the 

OBTAIN 
rL -L:-: - J;- �I���: �: �� nearly eve­

ry letter, describing some Invention which comes to this 
oIDce. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw­
Ings, Petition, Oath, and full Specification. Varlons 
oIDclal rnles and formalities must also be observed. The 
etrorts Of the Inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons expe­
rienced In patent business, and have all the work done 
over again. The best plan Is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the Inventor may safely confide hlB Ideas to them ; 
they will advise whether the Improvement Is probably 
patentable, and will give him all the directions needful 
to protect his rlgh ts. 
HoW" Can I Best Secure My Invention? 
This Is an Inquiry which one Inventor naturally asks 

another, who has had some experience In obtaining pat· 
euts. His answer generally Is as follows, and correct : 

Construct a neat model, not over a foot in any dimen­
ilion-smaller If possible-and send by express, prepaid, 
addressed to MUNN & Co., 87 Park ROW, tog(;ther with a 
description of Its operation and merits. On receipt 
thereof, they w!ll examine the Invention carefully, and 
advise you as to Its patentablllty, free of charge. Or, If 
you have not time, or the mea.ns at hand, to construct a 
model, make as good a pen and Ink sketch of the 1m· 
provement as possible and send by mall. An answer as 
to the prospect of R patent wl\l be received, usually, by 
return of mall. It Is sometimes best to have a search 
made at the Patent Omce ; such a measure often saves 
the cost of an application for a patent. 

Reissues. 
A reissue Is granted to .the original patentee, his heirs, 

or the assignees of the entire Interest, when, by reason 
of an InsuIDclent or defective speCification, the original 
patent Is Invalid, provided the error has arisen from In. 
advertence, aCCident, or mistake, without any fraudu­
lent or deceptive Intention. 
A patentee may, at his option, have In his reIssue a 

separate patent for each distinct part of the Invention 
comprehended In his original application by paying the 
required fee In each case, and complying with the other 
requirements of the law, as In original appllcatioils. 
Address MUNN & Co., 87 Park Row, New York, for full 
particulars. 
To Make an Application t.,r a Patent. 

The applicant for a patent should furnish a model of 
his Invention If susceptible of one, although sometimes 
It may be dispensed with ; or, If the Invention be a chem. 
Ical production, he must furnish samples of the Ingredl. 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them, 
and sen t by express, prepaid. Small models, from a dis. 
tance, can often be sent cheaper by mall. The safest 
way to remit money Is by a draft. or postal order, on 
New York, payable to the order of MUNN & Co. Persons 
who live In remote parts of the country can usually pur­
chase drafts ftom their merchants on their New York 
correspondents. 

Deldgn Patents. 

Foreign deSigners and manufacturers, who send goods 
to this country,may secure plltents here upon their new 
patterns, an<l thus prevent others from fabricating or 
selling the same goods In this market. 

A Plltent for a <leslgn may be granted to any person, 
whetiler citizen pr allen, for any new and Original deSign 
for a manufacture, bust,statlle, alto relleVD, or bas relie f 
any new and Qrlglnal design for tile printIng of woolen, 
Silk, cottoll, or otiler fabriCS, allY lIew and orlgll)al lm­
preiilon, ornament, pattern, print, or picture, to bl! 

J dtutifit �mtritau. 
printed, painted, cast, or otherwise placed on or worked 
Into any article of manufacture. 

Design patents are equally as Important to citizens as 
to foreigners. For full particulars send for pamphlet to 
MUNN & Co., 87Park Row, New York. 

Canadian Patents. 
On the first of September, 1872, the new patent law of 

Canada went lnto force, and patents are now granted to 
citizens of the United States on the same favorable terms 
as to citizens Of the Dominion. 

In order to apply for a patent In Canada, the applicant 
mnst furnish a model, specification and duplicate draw· 
Ings, substantially the same as In applying for an Ameri­
can patent. 

The patent may be taken out either for five years (gov­
ernment fee $20), or for ten years (government fee $40) 
or for fifteen years (government fee $60) . The five and 
ten year patents may be extended to the term of fifteen 
years. The formalities for extension are Simple and not 
expensive. 

American Inventions, even If already patented In this 
country, can be patented In Canada provided the Amerl· 
can patent Is not more than one year old. 

All persons who desire to take out patents In Canada 
are requested to comftmnlcate with MUNN & Co., 87 Park 
Row, New York, who wl\l give prompt attention to the 
business and furnish full Instruction. 

Foreign Patents. 
The population of Great Britain Is 81,000,000; of France, 

87,000,000 ; Belgium, 5,()(X),OOO; Austria, 36,000,000 ; Prussia, 
4O,OOO,OOO,and Russia, 70,00,000. Patents may b� secured by 
American cltlzens.ln all of these countries. Now Is the 
time, when buslnes .. !s dull at home, to take advantage of 
these Immense foreign fierds. Mechanlcal lmprovements 
of all kinds are always In demand In-Europe. There wl\l 
neverbe a better time than the present to take patents 
abroad. We have reliable business connections with the 
prinCipal capitals of Europe. A large share of all the 
patents secured 1n foreign countries by Americans are 
obtained through our Agency. Address MUNN & Co., 87 
Park Row, New York. Circulars with full Information 
on foreign patents, furnished free. 
Address 

MUNN '" CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park RoW". NeW" York. 
OFFICE IN WASHINGTON-Cornel' F and 1th 

streets, opposite Patent OIDce. 

RATES OF ADVERTISING. 
Back Page � - - - - - -' $1.00 a line. 
Inside Page - - - - - _ 7li cents a Une. 

l!J'ngraving8 may head adverti8emen.t8 at the same rateper 

line, by measurement, as the letter-press. 

GENUINE CHESTER EMERY. 
A .!tI E  S. 

E M E R Y  0 E M E R Y  

C L O T H . � A � P A P E R .  
� ::; 

BEST QUALITY. LOWEST PRICRS. 

E. V. HA UGHWOUT & CO., 
�li Park Place, :N EW YORK. 

NEW AND VALUABLE SAW MILL 

ulactu��(n�' J�i .
fi���88¥t 1..�3�\iIW,

r J�¥,: Man· 

Por · 1873. 
N O W  IN I T S  FOURTH YEAR. 

The January and February numbers are splendidly 
Illustrated with engravings of Steam Engines, Boilers, 
Machmists' tools, Machinery, etc. 

Science for the Household and 
the Shop. 

m���� a�d
a
l� :������t�n���e��gfc,!l�tlo':.s����e d.\'f��� 

journal. 
You ought to read Its practical articles upon all the 

various topics connected with the Industrial Arts. 
MANUFACTURERS, MECHANICS, BUILDERS, ENGINEERS 

AND INVENTORS. 
This Journal Is especially devoted to your Interests. 

It Is the handlJomt8t and cheapest Monthly Mechanics' 
Journal In the country. 

NOW IS THE TIME TO SUBSCRIBE. 

Subscription Only $1. 50 per Annum. 
SPECIMEN COPIES, 15 CENTS EACH. 

Liberal discount to clubs. 
See our premium list In the January number. 
Address 
INDUSTRIAL PUBLICATION COMPANY, 

1 76 Broadway, New York. 
POST OFFICE Box, No. 4875. 

WAY'S EPILEPTIC REMEDY.-CURE 
GUARANTEED, If directions are followed. Q.ts., 

$5 ; pints, $2.50. Address C. WAY & CO .. Portland ,Me. 

AMERICAN ROLLED NUT & TUBE CO., 
Richmond, Va . Nuts from '" In. to 8 In., hollOW 

Shafting, Turnbuckles, &c., manufactured by Ostrander'S g�g��:':na�:�ts';nd'�gr �:��)a��"vi��k?¥';{'��Mft��r:�l 

'!���IE!D�E!�!!fw!�o�!,lt�n�!;�:-��::,s �:SII;J�Pc�!�ttw�: •. anc'k'1�t��a�dU��c�I'§'gf,: 
Marlborough, N. H. 
'fO THE WORKING CLASS, male or fe-

male, ,60 a week guaranteed. Re.pectable employ­
ment at home, day or eveninl ; no clpital required ; full ���{'};�I�ni>"ya�,i;tIUibJ�r�:�, ���ti'�gc"e':,�s :�t����t!��: 
M. YOUNG & CO., 16 Courtlandt Street, New York. 

THREE SPECIMEN COPIES of the AMER­
ICAN STOCK JOURNAL, Handsomely IIIustratec with �����';!�Ns 

B��d�O!��S, t����ep���1es S�I�E:o���t 
SEE-DS, SENT FREE to all WhO send two Stamps for Po.t. 
age. Address N, P. BOYER & CO, Parkesburg, Pa. 

SEE 1n another column advertisement about, 
Iowa and Nebraska Lands. -

To Electro -Platers. 
BATTERIES, CHEMICALS, AND MATE-

RIALS, In sets or .ln�tL with hooks of Instruction, ��"l{:c"t�Y�a��f9d��Jg,rel� Sg���B���: M:��:.r"iii��: 
trated oatalogue sent free on application 

What t Wonderful ! ! Next 1 f 
The Great Juvenile Magazine. Only 80 cents a year-

168 large pages of choicest reading-a splendid $1.00 Chro· 
mo to every subSCriber, by first mail. A marvel of cheap­
ness, worth and heauty combined !  speclmeni,s cents. 
�i*� lugl::'��r,s�r;I�a�';f.e

Ill�u saw thiS. JOH B. AL· 

ONE WHITNEY WATER WHEEL, 18 in. 
diam., new an�����ele,sIX��J:2t'0���\� ,

bly. 

WOOD AND IRON WORKING MACHIN­
ERY of all kinds manufactured by T. R. BAILEY 

& VAIL, Lockport, N. Y. Illustrated Catalogne free. 
THE MORRIS & HEYWOOD TIMBER 

Bending Co. Manufacture, Sell. and License the use 
of Wood-bending Machinery. Address S. M. BARHETT, 
Prest., corner Front and Walnut Sts., CinCinnati, Ohio. 

Purchasers of Saw Mills 

SEE in another column, advertisement about 
Iowa and Nebraska Lands. 

HOW IS YOUR HEALTH ? 
If you would be well and strong, study the laws c 

Life and Health by reading- " THE tiCIENCIo; 0 1  
HEALTH," the best health journal published-not Ih 
organ of uDybusincsl:I or institution, but an independen t 
earnest educator of the peo!,le in all that pertains II 
the preservation and regaimng of health. Only $2.1\ 
a year ; 20 cents a number, and a splendid Oil Chromo. 
printcd in sixteen-colors, called the 

ANXIOUS MOTHER, 
worth $5. is given to every new subscriher. Our Chro­
mos are now READY FOR DELIVERY. If sent b, 
mail, mounted and varnished ready for framing, 30  cent� 
extra must be sent by subscribers for cach pIcture. 
To every DON'T THINK b e c R u s (  
l'eader we y o n  11 0 "  
would say take othel 
publications, that Is any reason why you should nol 
sub�cribe for THE SCIENCE OF HEALTH. It is needed it  
your family ; will show you how to save many 

�
im e s DOCTORS' BI ·LLs e 7 e r ) 

ItS cost y e a r .  
in the beside. 
the great gain In comfort and happiness that will come 
from health, which you certainly secure by knowing 
How TO LIVE. As 'l'l. e Sciell"e o t' H ealth has 
been su.tained beyond expectation, we are prepared 
with additional facilities for making the next volume 
respond fully to the popular demand for an inde­
pendent HEALTH .MONTHLY. Ample arrnngemeut8 
have heen made to render each department a welcome 
and instructive visitant to the reader. 

Term s.-$2.00 a year ; single numbers, 20 cents ; 
ten copies. $15.00, and an extra copy. to ag-ent, and the 
Oil Chrolno to each new subSCriber, who sends the 
30 cents extra for postage and mounting Chromo. 

Premlums.-Besides the above Rates, we are 
offering the mOGt liberal Premiums, an iIIu,trated list of 
which will be sent ou application. LOCAL AGENTS want· 
led everywhere, and Cash Commissions given. Addre., 

S. K .  W E L LS, Pu blisher, 

389 Broadway, New Y ork. 

WOOD-WORKING MACHINERY. 
New and improved Woodworth's, Daniel'S and Dimenv 

sion Planers, Moulding, MortiSing, TenoninS', Sawing, 
Boring, Upright Shal'lng Machines, etc. Machme Chisels 
and Augers, Mouldmg Cutters and Farmer's Cele­
brated Patent Matcher Heads and Cutters, con· 
tantln.

o�l'l£d.:n
C
d
o�a�eS�i�h��� St., Worcester, Msss 

CHAMPION ' SPRING MATTRESS-The 
) latest and best Improvement. Do )'OU want a 

healthy and comfortable bed ? Here It Is. The softest 
eaSiest, ct .. ea�est, most popular, and durable Spring Bed ��e'f:':it�ou�\t b��lleagt�p�::�e�si t��a����� l�:::: 
pered steel springs, so unIted that the pressure Is equally 
distributed. 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 llsea on :floor without bedstead. No under bed rev 
qulred, Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 1n. by 6 ft., contains 192 
tempered steel upholstery springs and' weighs only 25 
b��er�Wa�p.����� fgb1s�fe��o�el/�i���s ��d�h�� ����l. 
Send for pictorial circular. Retail price of double bed, 
r��' w��m�e�I�;r:\nJl!�o

b
u
e�t �� ��:�:!:re. t'A:��f:�!n�: 

ed. F. C. BEACH & CO., Makel., 131 andl88 Duane Street. 
New York. 

COUNTRY HOMES. 

150 DESIGNS and PLANS for 
Houses of moderate cost 

ORANl1ioll��:ba� CO. , PuBLISHERS 245 Bro3flway, N. York: 
a:r-Send for Catalogue of all book. 

on Architecture, Agriculture, Field 
Sports and the Horse 

(P. O • .Box 689.) VICE·PRESIDENT'S OFFICE, t 
NEW YORK, January 9, 1873. 5 

To BRIDGE BUILDERS : 
The Erie Rail way Company pro�ose, as they renew the 

���l:SI��g�h��Jg:1o�0 �r����:Yn W�,:'s 
f��r���d

irl�"2l) 
to 200 feet. 

With a view to determining the best plan to adopt, 
th'l lnvlte you to make a proposal, based uEon plans 
��rl�3:�I��!I¥��n:���e��r���:�d?�it'l,u ig�r ����sfg� 
the same. . 

Let your price be predicated upon the fixed price of 
Iron and steel, to be varied as those materials may ad· 
vance or decline In price. 

Yours &c., A. S. DIVEN, Vlce·Presldent. 

[FEBRUARY 1 5, 1 873. 

T H E  

s a l E N a E  R E C O R D  
F O R  

1 8 7 3 . 
A Compendium of the Scientific Progress and Dlscove 

rles of the Preceding Year. Illustrated with Steel 
Plate and 0J�t�v

�n��6��'�: 6\)() pages, 

THIS NEW AND SPLENDID BOOK will 

emb�:c���!s::,"o�t���!r�:g��"F��l.s7�nJt����;�:I�:I� 
the various Arts and Sciences that have transpired durlnN �������eg1��lW�rl���IP����lf���� D��';;r��e���era 
l.-CPEMISTRY AND METALLURGY.- Embraclng 

accounts of all the chief Chemical Diiwoveries, Im-f�ari�r:fa�t�ri�����c:�s::tl����s�u�:�:o��in��i�¥� tf�lrr��f::�� �!d���k���t���nM�\��!' t;rt� ��p¥;�= 
ings of New Apparatus, t:!.escriptions of New AI�oyt! 
and much othervakIable Information. 

2.-MECHANICS AND ENGINEERING. - Embracing 
descript ions of New Mechanical Processes, Inven­
tions, Public Works, Improvements in Steam En-
fl:�:i ��i���'e�g t�r�e���rit��r ,i::r�e��ri�agi�i 
En&neerlng, Bull�ng, New MechanIcal Inventions, 

8.-�rE8i-aGlc�W�1f��T, HEAT SOUND.-Embrac. 
Ing It,e latest Improvements In Telegraphy and Tele· 
f::&�,�Pe�rrY�1�lln

I�,PJ��e��nJ���ufl�vp�r��tro�� 
of Electricity In the Arts-with engravings. t

·
-a!�:r�nOlB�ro-;J;r.:�r:e��fnN eii, a��.t¥ "1�iJ�v

I'i::' 
provements In PhotOgraPhY

Pr
�rlntlng

N
NeW Implc· 

¥::ig:�v��'!n�:�����fll�e� Te���r:t�du�':r��i�:�� 
tng, Dyeint Coloring, and the various branches of 
������l:,1 An"i�!l, 'V�t;e�;gl:,�';.�d °lrl�:;;;I�:��r��� 

5.-rotT�"y AND HORTICULTURE.-Descrlptlons of :�;rn
Pl�g�sp;:c�e3in�h;���,�i�hFJ�:��Be

lf�[���C
I�� 

teresling Facts In relation to Cultivation, Propaga 
6.-��.t'�lIe6tL;mh\,����nf�d Useful Information In 

the branches of Agriculture, with Notices of New �[g.cel�e;ro��:; ��8!�n:,�nfsre�t1:g 
P����� I J:�:8���� 

Manures, Information concerning lJomestic Animals, 
7.-�6l'irLs":Wl�' Il6ff�teliat:if·Ei!6Wo

e�'?��.J.!h�s
Lat_ 

f�t Information concerning Building Materials, Im­
provements thereon, Improvements in Houses, Fur-��;��:'a�rstti�fr�t��� i�i!te

b��i1�i�orz:nftt����1ati<>g 
to Food, its�reparation, Preservation, etc., including 
New and Valuable ReCipes, and a great variety of 
Miscellaneous Information pertaining to the House. 

8.-�l'!rEWf! 'hl'jml6��S
THEHAPEUTWS. HYGIENE. ;;-�xtV�f!�'I,�!hVe�g�:�I��n�l

ed¥r�p���t����� Na:t 
Health Inventtons and Appllances, with much Inter. 

9.-Wll.¥t}��£1l��!f'8RY AND ZOOLOGY.-The latest 
discoveries In Microscopy, Implements and Appljan. ces in Microscopic Investigation, Scientific Explora-
����i���T�O�fb: t�t����rn�1�Cf��!1Tor;;I:��tfr? 
��lef��������ftto e:a

r���ls8.
Birds, Reptiles, Fishes, 

10 & 1l.-METEOHOLOGf, TE1mESTRIAL PHYSICS ���;d�fe��rirl�W�e"nn
o
t� ���?t�;:�:���ix�����f�:� 

and Discovertcs, including descriptions of the Great 
12.Yo.'�u)'r'��1farlNJ)It�n'WftiU�cri'iY._The Latest and 

most Interesting Geological Investigations and Re· 
ports, Accounts of New Minerals, }i;ew Mineral Dis-

13._�;i�5�b�ls�.�rl'�c�n�e����:�i�:1i3���v
e
e�tes and 

Intormation relating to the Planets, Comets, Meteor. 
ites, Aurora, the Sun, with Reports of Astronomical 

14 &Pf);���T6taRr'P'tf-i,"sN�'6'tdf�6�¥'.��fo()��· hies of 
distinguished Men of Science ... with steli-prate and 
other Portraits. Notices of Yrominent Men con. ����e�o�

�t.:lt:.rts and SCiences, recently deceased, 

In�1t'l j,.,;!":��:'�l �g�lrR�ttso a�".t s�nA������I,;?�.::��n� 
copy of S(:IENCE RECORD FOR 1873. It wil� be a most In. 
terestlng and valuable Book. and should have a place In 
every Hoqsehold, in every Libra.ry. 

600 pag�s, Octavo. Handsomely Bound. Many Engrav. 
Inll"s. PrICe, $2. 

�ent by mal! to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to caD­
vassers. For sale at all the prinCipal Bookstores. 

MUNN & CO., PUBLIEIIERS, 
31 Park Row, N ew York City. 

THE SOIEli TIFI 0 AMERIOAN wlll be sent one year 
and one copy of S OIENOE REOORD FOR 1878, on 
receipt of $4'50. 

SCIENCE RECORD FOR lS7�, uniform with the 
above. Price $2. 

THE SELDEN DIRECT-ACTING 

Steam Pnmp 
IS THE BEST Steam 

Price List to 
A. CARR, 48 Courtland Stree� 

____________ -'--. ___ New York <)Itl 

IHE Proprietors of C. N. GOfS' patents, r<l 
cently issued, for improvements in Horse Hay Rakes 

w sh to arrange with a few more patties to manufacture ���Ps��t �J��:s�k�.
I'b .

t�eu��i'lHf;B�B����¥a"i\�: Koth• 

O N E  T H O U S A N D  D O L L A R S  PER 
MOl<TH has been made by our AGIINTS se\llng two 

new PA�·ENTS. Address N. P. BOYER & CO., Parkes· 
burg, Pa_ 

© 1873 SCIENTIFIC AMERICAN, INC.
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Splendid Books 

FOR 

MEOHANIOS. 
The Moulders' and Founders' Pocket Guide-

to;'�"at;.�e c�':n���I�:::,g���lal':,�ngin���h�::"Fn,,�:,':,�: 
Mill Gear, Hollow Ware, Ornaments Trinkets, Be-Us 
and Statues ; description of Moulds for Iron, Bronze, 
Brass and other Metals ; Plaster of , Paris, Sulphur, 
Wax and other Articles commonly used In Casting ; the 
Construction of Melting Furnaces, the Melting and 
ihoe��'M�fu�L����I�k tl� ��'3&�Si��t�l�jn�llfl�e4,�� 
for Alloys, Bronze, varnisEes and Colors for Castings ; 
also. Tables on the Strength and other Qualities of Cast 
Metals. By Frederick Overman. Mining Engineer. II· 
lustrated by 42 Engravings. l2mo . . . . . . . . . . . . . . . . . . .  ,1.50 

The Practical Brass and Iron Founders' Guide 

M�t�I�'i'i!�e J,"e'i�t�lig�s��t�� {gn:gf�l' ��":1���, �e: 
�;nt��ml:s�����n��ge!:.e erc�n�l:.ct�;e J<>1mr:8

0ta��I�� 
late Conductor of the Brass Foundery Department lu 
Reaney, Nealle & Co.'s Penn Works, Philadelphia. 
Fifth edition, revised, with extensive additions. In 
one VOlume, 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 .25 

The Modern Practice of American Machinists 

�l'o� ��t{}:�r�i b�Yi!!��lt:��.f���g�t'i��snlotfl'j:f�g 
Cylinders and Hollow Work generally, with the most 
Economical Speed of the same ; the re.ult. verilled by 
�g��t�&rai}i�e � o�����thM:��:g,;���r.d��o�ho'if°o�1 
Manufacture, the Steam IE�ne, Boilers, Gears, �elt-
trio �e�:gan�' ��'i."�r�vln���0�2:J�. �.f. ��.� .': ����� 

The Principles of Mechanism and Machinery 

f.�'W��r..I��d ��'ll�;��i�fr;�e �r�':.cJP���g�:a���agi 
Shaft., conPllul.. of Shaft"F .. nrEng�lDg and Disen· 
f:fl:!b���';r 111J:d�aa�ts.

a!r����'vo��·1�9u�· . .  ����30 ffo. The above. or any of my Books, sent by maH, free 
o �o�t,:'�ea�� t�:I��bi.\.c��'¥'lL"bc8tE OF PRACTICAL ANt, SCIENTIFIC 'ilOOK8-00 pages, 8vo-sent free to 
any one who will furnish his addre ••• 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

______ 4_0_fi_W_AL_NUT STREET, Philadelphia. 

Purchasers of Saw Mills 

Largest Organ Establishment in the World 
" Extensive Factories. 

J. E S T E Y  & C O M P A N Y, 
BRATTLEBORO, VT., U. S. A. 

T H E  O E L E B R A T E D  

Estoy G otta�o Or�ans 
The late.t and be.t Improvement.. Everything that i s  
�"e';e ���rond°tic".id lr�[ l�eth��n!.t��R��ri:'���ts In Organs 

ESTABLISHED 1846. 

SEND FOR ILLUSTRATED CATALOGUE. 

To ARCHITECTS AND BUILDERS.-
CHARLES K. BILL, Photographer, 1164 Broadway, 

cff
e�;�·��ko;l�:ejgb?t� �£�ap:i!°.:'n� ��°l;�'i,¥��lej'.�:'k� 

photograph. 8x10 on 12x14 Mounts. $405 Upright E!!g!!lc andTfibular Boller (4) HORSE 
• � POWER, with all Trimming.-ALsO. (10) HORse 

POWER. Send for circular.. VARIETY IRON 
WORKS COMPANY. Cleveland. Ohio. 

�iclc grofic unb t�iitigc (Haffe unlrcr >Be. 
bilrfcrung mae!)en roir bclonbcrll barauf 
aufmcrflam,  bafi unlre �irma bure!) i�rc lBer· 
binbung mit ®al�ington unb ben curopiiije!)en 
,pauPtftabten, bcfonbere lBort�eile 3ur G:rlan. 
gung bon in- unb aUllIiinbildjen �atenten 
bietet. 

3eber G:rfinber, glddjbid roeldjer j)Cationali­
tat angc�jjrig ,  if! bure!) bie liberalen �atentge­
fe�e ber lBmilligten ®taaten 3um �atentldju� 
ftir G:rfinbungen bmdjtigt . Unlre Ijirma iff 
bercit , gcfttillt auf 26jii�rige G:rfa�rung ,  bcutjdje 
G:rfinber jeber 3dt 3u bcrat�en unb 3U miifiigell 
�reilen raid) unb ptinftlidj �atente 3u erlangen. 

�ie �eutldje ®ectiolt ijl in ben ,piinben 
fa�iger bcutldjer 3ngenieure, roeldje in ber 
Dffice perlilnHdj mit G:rfinbern berfe�ren 
roerben. r, 

�er "Scientific American " wirh in feinen 
®paUen bie bebeutenbcren G:rfinbungen be­
Il>redjell . 

�omjponben3 erbeten unb l>rompt beant. 
wort,t. � amp�!£te in beutjdjer ®pradje roer­
ben aUf lBerlangen franco 3ugelanbt. 

�brej�re : 

�UtUt & �o., 
,,&1entijic American" Patent AgentuT, 

3 7  Ill"'f lilt,,,,, 
;New York City· 

WHALEN TURBINE. No rl.k. to purcha.er amphlet sent free. SETH WHALEN, Ball.ton Sp'" N. Y 1832. SCHENCK'S PATENT. 1871. BUERK'S WATCHMAN'S TIME DE· 

WOODWORTH PL ' NERS 
TECTOR.-Important for all large Corporatlom • RISDON'S IMPROVED .11.. aud Manufacturiug concern.-capable of controlling 

d - W kl M with the utmost accnracy the motion c,f a watchman 01 

. ' 
. I.��!�,i��p! �!�n� !!�!L ; And Be-Sawing Machines, Wood aD !ron or ng !'- patrolman, as the ssme reaches dlft'erent stations of hif chlner!. Engine., Boller., etc. JOHN B. SC:!IENCK S beat "end for a Circular J E BUERK SONS, Matteawan, N. Y. and 118 Liberty St., New York • � - ·P. O. Box 1,007 'Booton M • ••. N. B.-Thl. detector I. covered by two U. S. Patent, Parties using or selling the.e Instruments without au thorlty from me will be dealt with according to law. upon a teot has ),Ielded over 86 per cent 

at fnll gate, and over 78 per cent at 
elght·tenth. gate. 
Send for Clrcnlar to 

T. H. RISDON & CO., 
Mount Holly, New Jersey. 

BURDON IRON WORKS.-Manufacturers 
of Pu:nplng Engines for Water Work •• High and 

low Pressure Engines, Portable Engines and Boilers of all kinds. Sugar MIII.j Screw, Leve�Dr'lfA and Hydraulic 
¥'"1!ti'k, �aff����rlt ., M��r���·N. yU,B ED & WHIT· 

To PATENTEES-Patent Rights Bought 
and Sold on Comml •• lon. AJl:ents make $500 per mont;,. Addres. NATIONAL 1'". R. AGENCY, 

Philadelphia, Pa. 

FOOT SAWING MACHINE--best out­
Cuts very fa.t. as smooth as a plane. S. C. HILLS, 

51 Courtlandt Street, New York. 

MILLIONS OF ACRES 

Iowa &N 0 braska Lands 
FOR SALE B Y  THE 

WOOD.WORKING MACHINERY GEN· 
erally. Specialties, Woodworth Planers and Rich· 

ardson's Patent Improved Tenon Machines. 
Central, corner Union st,. Worce.ter ... Ma ••. 

WITHERBr RUGG & J<ICHARDSON. 

le�'���t 
The Rlmple.t, Cheape.t, and Be.t In n.e ! Ha. bnt one 
nJ)edle ! A Child can Run it. AGENTS WANTED IN EVERY 
TOWN. Manf. Florence S. M. Co. Send for circular and Sample S�f�fE

ty KNITTING MACH. CO., Bath, Me. 

The I SAVE MONEY by purcha s 
ing the be.t Plano·Forte. 1)0 not de· 
clde what make to get until you write 

A R I 0 N [for our Illustrated Circular, which we 
ms11 free. The " Arion Piano " con-
���s .!��� Ifa��e�u;::I!l��j,��e.:';; 

PIAN 0 plano in the m .. rket. 

Write for Circular, and mention 

is I 
where you saw this notice. 

Address THE ARION PIANO· 

THE BEST ' 
FORTE COMPANY, 5 Ea.t Four· 

• teenth Street, New York City. 
Buy BARBER'S BIT BRACE. 

Burlington & Mo. River R. R. Co. F E L T .  ��.i�����;.�'i."J;\::,�dB��t�'lf�"iPL(H*'ti 
WORKS, 46 Courtlandt St.,New York. 

On Ten Year8' Credit at 6 per cent. Inter/J8t. =======::-::-=-:-::=:-::::-:-=-====-=-:;:;-
,PRODUCTS will pay for the land and Improvement. much within the limit of this generous credit. Better term. are not offered and probably never wI!! be CIROULARS giving full particular., gratis ; cali for all that are wanted to circulate. COME WEST and thrive, Friends wI!! follow. A SXOTIONAL MAP, showing the exact location of Iowa lands, ls sold at SO cent., and of Nebra.ka land. at .ame price. For Circulars anu Map ••  apply to 

GEO. S. HARRIS, 
Land Comml •• loner, Bnrlinlfton, Iowa. 

W- And plea.e say In what paper thl. advertisement 
was seen. 

PUNCHING 
AND 

DROP PRESSES. 
!�i thU!:.�t;;rt ��,Yrls 
& PARKER PRESS CO., 
MIDDLETOWN, CONN. 

I NVENTORS' NATIONAL UNION. E. H. 
SOI.?�:��:m��oJ:S le�t�.;;.aolr�1:'. 

York. Patent. 

Write for Large lUu.trated De.criptlve Price LI.t to 

THE " PHILADELPHIA " 

SILICATE OP SODA HYDRA ULIO JA CK. 
In Its various form.. PHILADELPHIA QUARTZ CO. p ISTON guided from both ends; all working 

part. guarded from du.t ; .Ingle or double pumps, WANTED LOCOMOTIVE ENGINEER c)"lInder� • • haft •• rocker arm., piston., etc., entirely steel. , No. 14 .N. 5th st. Philadelphia ' PHILIP I!! JUSTICE 
farm. �';,��n

b: �t'�:::u��;\�':tp��:!��J."nan�g::, °a':.a No. 42 Cliff .t., N'ew York. • 5 • • 
have unexceptionable reference. Mu.t be able to turn WOODBURY'S PATENT tl:c���1t�Os�g�f.h �:r��:gt,(;,a�nwP":"�e��e:i�r�g�:� .:.':3 Pl · d 7IT. t h · garden on the farm. Sons can have work on the farm an�no an .J...U a c �ng 
and daughters constant Indoor employment. A deslra! and MoldlngMaChrnes, Gray & Wood'. Planer., Self·olllng ble permauent .lt�.

t�fNt��![Jo
& SON, BrI.tol, Pa. 

Saw Ar��'1: �M��,r WOOf s'i'Ei��fy�����f,efrY. ;  
E S TA B L i S H E D  1858. 

NE W PATTERNS. 
MACHINISTS' T:)OL8-all sizes-at low price •. 

, E. & R. J. GOULD, 97 to 118 N. J'�;,�;.��"N. J . 

Machinery, 
, Wood and Iron Working of every kind. Leather and Rubber Belting} Emery Wheels} Baobitt Metal, &c. GEO. PLACE '" CO., 121 CbamDel. & 103 Reade St., N.Y 

Machinists' Tools. The largest and most complete a •• ortment ln thl. coun try, m�'i:'W'''iWIii hJ'TEAM ENGINE COMPANY 121 Chambers & 103 Reade Street., New York. 

Cold Rolled Shafting. 
Best and mo.t perfect Shafting ever made. con.tantly 

on hand In large quantitle., furnl.hed In any length. up 
tn 24 ft. Also. Pat. Coupling and Self.olllng adju.table 
Hanger.. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streets. New York. 

Sturtevant Blowers. 
Of every .Ize and de.cg�WknG�0�r1'lJ\l! �nc?J.nd. 

121 Chambers & 103 Reade Streets, New York. 

J H. WHITE, Newark, N. J., Manufac­• turer of Tin, Zinc, Brass and Copper Spun Bot­tom Oller'!., Children'. Carriage Trimmings. Cowell Pat. Door and .. ate Spring. &c. &c. Stamped Ca.t and Spun Metal Work, Dies, Tools, and Patterns to'order. 

RUBBER STAMPS, Steel Letters,�he LI ttle Gem, Stencil Dies, &c. , U. S. M'F'G Co., £r7 W. 
LOIpbard St., Bl\ltlmore. ,10 a day to Agent •. 

$ 5 t $20 T'f'!r dll.yl Al;"flnt. • •  ntedl An C).IIIM. or.nrkfn� peo­o pIe, of either .es, young or old, make more money at 
work for us i n  their .pare moment. oran the l.un� thaD .tanythJDI 
au .. Partlcular'f1"eo. J..ddr� G. S&1uaon " Co.. 1"orUand.lI&lll .. 

Send for Circular.. ( 67 Sudbury street, Bo.ton. 

MACHINERY s��for crr�:lar�g���Ir.�cE 
l & co., 60 Vesey .t., New YorJr 

C o r r u g a t e d  I r o  n, 
Iron Bu�d6'J;i'i¥of�Mh��fl)��C& ROOF CO., 

Send for Circulars. Office, 5 Dey st., New York. 
� .-ASON'S PAT'T FRICTION CLUTCHES 11'.L are manufa.ctured by VOln& W. Mason & Co., 
��o;l�����, ¥AhM,e�i�Ifl'dt�, 2��n�o�n� .treet, 

OTIS' SAFETY HOISTING 

Machinery. 
NO. 348 BROfDV�y, lf��oA. CO., 

Andrew'S Patents. 
Noiseless, Friction Grooved, or Geared Holst· 

ers, suited to every want. 
Safety Store Elevators. Prevent Accident, if 

Sm!�::'B::�t;':%'!f!gPJl':i1��:�k. 
Oscillatinlf Enlrines, Donble and Sinlfle, 1·2 to 

100·Horse power. 
Centrifu-ral Pumps, 100 to 100.000 Gallons 

NI�1;I�':.':.t3: 8r
e.,"�er.u8!.�,

i?;:�rn��������� 
ont iIl.iHrr. 

�!����tcii!�f!�'
s�nrable, and Economical. 

WM. D. Allr��:�s�r!e�?New York. 

Iron City and Siberian Iron Works. 
R O G E R S  & B U R C H F I E L D, 

MANUFACTURBRS OF 
Relined Charcoal and Best Bloom Sheet Iron, Brand. 
�Fuo�t t�c'k ��;����Te�Pf��al�i���wS}J�8}�g:e�·!�Onnd 
all other kind. of line Sheet Vrom 12 to 40 gauge. Cut to 
.Ize .... a. required by the trade. Equally to any Imported 

Ornce and Warehou.e. 108 Water St., Pltt.burgh, Pa. 

PROTECTION AGAINST FIRE. 

HALL BROTHERS 
Are prepared to intro ­
duce their " System Of 
Sprinklers" into Mills, 
Factories, &c., at short 
notice. Oall and see a 
practical operation 01 
same at their wor�s, 

36 CHARDON STREET, 
B O S T O N . 

RIVERVIEW Military Academy, Pough. 
keepsle, N. Y. A thorough·golng .chool for boy •. 

Niagara Steam Pump. 
CHAS. B .  HARDICK, 

23 Adams .t., Brooklyn, N. Y. 

P. BLAISDELL & 00 .,  MANUFACTURERS O F  FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars JackRon st., Worcester, Mass. 

Milling Machines. S TANDARD, UNIVERSAL, INDEX, CAM· 
, CUTTING and PLAIN, In every variety. of unequal· led desl�n and IIr.t·class workman.h� . Send for lIIu.· 
g�.��� pe���r�� ����;e,Blo"'1':;��D 

WO�i�I�G
H�d�c1�f:' 

FOOT LATHES.-T. SHANKS. Baltimor;,Md. 

U. S. Plano Co., 865 Broadway, N. Y. 

C INCINNATI BRASS WORKS-Engineers 
) and Steam·lltter.' Bra.s Work. Best quality. Send for Catalogue. F. LUNKENHEIMER, Prop. 

SEE in 8110ther column, advertisement about 
Iowa and Nebraska Lan,ls. 

LATHE CHUCKS-HORTON'S PATENT 
from 4 to 36 Inches. Also for car wheels. Add, e.s 

E.  HORTON & SON, Wind.or Locks, Conn. 

OF THE 

SCIENTIFIC AMERICAN. 
The Best Mechanical Paper 1n the World 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools', and 
processes . 

The SCIENTIFIC AMERICAN I. devoted to the Inter· 
e.t. of Popular SCience, the Mechanic Arts, Manufac· 
tures, Inventfolls, Agriculture, Commerce, and the In� 
dustrlal pur.ults generally, and is valuable and Instruc· 
tive not only In the Work.hop and Manufactory, but also 
In the Hou.ehold, the Library, and the Reading Room. 

To the Mechanic aM Manufacturer ! 
No person engaged In any of the mechanical pursuit. 

should think of doing without the SCIENTIFIC AMERI· 
OAN. Every number contains from six to ten engravings 
of new machine. and Inventions which canuot be found 
In any other publication. 
Ohemists, Architects, Millwrights ani Farmrs 

The SCIENTIFIC AMERICAN will be found a most 
n.eful rurnal to them. All the new dl.coverle. III the 
sc1en�. of 'c�emlstry are given in its columns ; and the 
interesl's of the architect and carpenter are not over­
looked, all the new Inventions and discoveries apper· 
talnlng to these pnrsults being publl.hed from week to 
week . .  Useful and practical Information pertaining to 
the Interest. of millwright. and mlllowners will be found 
published In the SCIENTn"IC AMEEICAN, which informa · 
tlon they cannot po.slbly obtain from any other .ource. 
Subject. In which planter. and farmers are Intereoted 
w1U be fonnd dl.cu •• ed iu the SCIENTIFIC AMERICAN ,  
many Improvement. I n  agricultural Implements being 
!I1u.trated In It. columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Germany ; thus 
placing In our po •• e •• lon all that I. transpiring In me· 
chanlcal .clence and art In these old countrle.. We 
shail continue to transfer to our columns copious ex .. 
tra�t., from these journal., of whatever we may deem of 
nterest to our readers. 

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

$8.00 
1.50 
1 .00 

One copy of !'\Clentillc American for one year, and 
one copy of etlgravtngt U Men of Progress " 10.00 

One copy of Scientillc American for one year, and 
one copy of " Sc"ience Record," for 1878 4.50 
Remit by po.tal order, draft or expre ••• 
The po.tage oil the Sclentillc American i. live cl!nts per 

quarter, payable at the office where re�e!ved. (lana<\a 
8ub.crlbers mu.t remit, with .qb.crlptlon, 25 cents extra 
to pay postage. 

Addres. all iettera and make all po.t Office order. or 
draft. payable to 

IYI11HH &. CO., 
37 l'ARK ROW :NEW YOBK. 

© 1873 SCIENTIFIC AMERICAN, INC.



1 1 0 

AdvertisementB will be admitted on thiB page at the rate OJ 
$1.00 per line for each inserti9n. Engrving8 ma!' 
head ad,'ertisements at the same rate oer line bV meas­
urement, all the letter�pre88. 

To Investors. 
--0--

To those having fuuds to invest, and those who wish 
t o  increase their income from means already In· 
vested In other less prolltable securities, we recommend 
the Seven· Thirty Gold Bonds of the Northern Pacillc 
Railroad Company as well secured and unusually pro· 
ductivc. 

The bonds are always convertible .at Ten per cent. pre· 
mium (1.10) Into the Company's Lands at Market Prices. 
The rate of Interest (seven and three·tenths per cent. 
gold) Is equal now to about 8)4 currency-yielding an In· 
come more than one·thlrd greater than U. S. 5·200. Gold 
Checks for the semi·annual interest on the Registered 
Bonds are mailed to the Post·Omce address of the owner. 
All marketable stccks aud bonds are received In ex· 
change for Northern Pacillcs on most favorable terms. 

JAY COOKE & CO. , 
NEW YORK, PHILADELPHIA, AND WASHINGTON, 

Financial Agenls NOI·thern Rlcijtc R. R. Co., 

.a. HBW ' TOMATO ! 
I introduce. this seaBon, a new tOMato, the CANADA 

VIC1'OR. which s probably the earliest of all varieUes. It 
combines just what 1s wanted viz : extreme earliness, 
large size, the round shane, solidity, richness of color, 
with an entire freedom 'trom greenness and cracking 
around the stem. and ftrBt class cropping qualities. Sin· 
gle packets of 25 seeds,25 cents i live packets, ,I. Pack· 
et" of 25 seed selecten fr .. m tne few ve1'I earliest, i50 
cents each. My Seed Catalogue free to all. Dealers sup· 
plied at a IIJ��l,;�I':f.°��\1REGORY, Marblehead, Ma ••• 

Grant's Bolt Cutter & Drill Combined 
LENGTH, �2

M
i'j�WE��lT, 140 LBS. an�

h
���S c�{ 

on bolto cf 
any length by 
hand or pow· 
er-perfect In 
g�e�� Dfe��1. 
Justable f o r  
w e a r. Fine 
emclent dura· 
ble mach!nes. 

The smallest shop cannot alford to do without one. Used 
�frJ�

I
:�� 

ve. car ��H:¥ :�8�§1;ltt?&f:�n"tiel��
n
�:.�� 

Bradley's Cushioned Hammer. 
mr:!

s
�:�::t

e
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h
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o
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a
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nslng a Yoke and Ruhher Springs, thereb:!, relieving the 
machine of the jar and concussion which Is the destroy. 
Ing element of other hammers : It is aloo adjustlble In 
Une of action, length of stroke, rapidity of motion and 
weight of blOWt 

all of which Is controlled at the will of 
the operator. t is al80 peculiarly adapted to the eueect­
(ng d.tlkult swedglng Of Cotton SpIndles, which requires 
sa continuous, exact, pOSitive, forclhle and yet tlaJltic 
ttroke. There can be no more d1mcult or exacting work 
rhan this : no other hammer has heen. able to turn out 
this kind of work In quantity and quallty ao satlsfacto· 
l1y as this, and the work Is accomplished at less expen.e 
for power than with the common Tilt Hammer. For 
particulars addrcss Bl�ADLEY MF'G CO" Syracuse,N.Y 

[ C L I PS E. D O U B LE T U R B I N E  
WAT E R  W H E E L  

ST I LW ELL& B I ERCE  M'F'G CO DAYTO N .  O .  

R. A. Vervalen's Brick Machines, 
Made at Haverstraw, Rockland Co., N. Y. Maklng nlne tenths of all the brick uoed ln the State. Send for circular. 

BIDDLE MANUF AOTURING CO. 

" LYONS" PATENT 
Self- Feeding Hand Drill, 

Punching Press & Shear. 
P-Cuttlnc Tools and Hardware Specialties. 

Are also prepared to 
furnish light work 01-
any description and in 
any quantity to order. 
A ll kinds of die forg­
ings promptly attended 
to. Office and Ware Rooms 

'J8�('HAlUBERS ST" NEW YORK ' 

A. S. CAMERON & CO.,  
ENGINEERS, 

Works, foot of East 23d 
street, New York City. 

Steam Pumps, 
Adapted to every possible 
duty. 

Send for a Price List. 

WITH BREWER'S IMPROVED BRICK 
KILN nlnety·lIve \ler cent. of bricks may be thor· oughly burned with one fourth cord Oil of wood to the (M) tkousand. Send for circular. SAML. C. BREWER, Water Valley, Miss. 

BOGARDUS' PATENT UNIVERSAL EC­
CENTRIC MILLS for grinding Raw Bones, Burnt Bones, Pot Shells, Ores, Cla�s, Guanos, Feed, Corn, Corn 

���e��teolo�
b
:�i�' C��6!: OtF;gak��1�o:aOt��B1 �!'i:i:; 

Leather &c., and whatever cannot be ground by other mills, A\so.forPain�rlnj;erS' Inks,Yaste lllacklng,&c. JAME� BOGA"uuS, cor, White and Elm Sts., N.Y. 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of one per cent its value, and by its use Vacuum Pans are rnn with fun vacuum without Air Pump. Send to WM. 

:;�::pa�y ��t�t':al�!':�ly�,
tFgr f�Ir�EI'i:.

onal call ,  or 

Send for Shearman's Illustrated Catalogue 
Of American Machinery, with monthly Reporter of New and Second Hand Machinery ready to deliver In the Unlt�d States. Price 50 cts. per year. I8AAC H. SHEAR· MAN, 1S2 N. 3d St." Phlladelphla, Pa. 

C 

Always Reliable. 
Wrlcht's Double-Acting Bucket­

Plnnger. 

STEAM PUMPS. 
Made by the Valley Machine CO. 

_=== _____ E_A_S_T_H_AMPTON, Mass. 

HOME 
Insnrance C ompany 

OF 

NEW YORK. 
Office, No. 1 35 Broadway. 
Cash:(;apital :;;­
Assets Jan. 1, 1 873 
Liabilities - -

$2,500,000,00 
4,446,858,78 

590,914.19 

CHAS. J. MARTIN, Prest. 
J. H. W ASHBURN, Sec'y. 11 ROTARY HAND CORN SHELLER-

Guaranteed to work well. Send for Sample and 
C reular to the 

HARRISBURG, PA., FAMILY CORNSHELLER CO., 
Lock Box 9 

SELDEN PACKING . 
Best article m"de for Piston and Valve Rod StuIDng 

Boxes. Circulars sent. 8� Oliver St .. Boston Mass. 

"The HarrisonBoiler." 
Seven years' service In some of the largest estahllsh· 

ments ln New England aud elsewhere, with boUers vary. 
Ing from One Hundred to Fifteen Hundred Horoe Power, 
with repeated orders from the same parties, shows that 
this Improved generator has taken a permanent place In 
the use of steam. 
Fifty Thousand Horse Power, have been made and put 

In use with a present steady demand. 
When the destructible portions of this boUer are worn 

out, its generating surface can be made entIrely new, for 
one half the cost of original. 

For all Information, Circulars, etc., application must 
be made direct to the 

HARRISON BOILER WORKS, GraY�����'de�o:i�, Pa 

"i1!I'OE MAID<, Union Stone Co. ,  aD Patentees and Manufacturers of 
EmeryWheels & EmeryBlocks In size and Form to Suit various 
GRINDEAIr.

c
�l'W'lib��U:RS, DIA. 

¥g:;P;B?W'lG��%r���
D'S PA 

rilien�g!�'YrJ:g: .. Cutting, Leather Splitting, and al 
OFFICE, 16 EXCHANGB STREET, Boston, Mass. 
BRAl{CH OFFICES l W. S, Jarboe, 9S Liberty Street, N. Y. 5 502  Commerce Street, PhUadelpnla,Pa. iIlT'Send for circular. 

Damper Reg. Pat. Gage Cocks. Water Feed Reg's. 

e S-
Send for Circulars. MURRILL & KEIZER, Bait., Md 

ISAAC S. CASSIN, Engineer, late Chief En· 
idneer of the Philadelphia WaterWorks, No. 431 Race 

St., l'hlladelphla, Pa, Water Works constructed, Surveys 
ann Esthnates made, Drawings and Specillcationo. and 
all kinds of Hydraulic Machinery and materlalsfurnlshe<!. 

WIRE R OPE. 
J O H N  A. R O E B L I N G ' S  S O N S , 

MANUFACTURERS, TRBNTON, N, J. 

FOR Inclined Planes,Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guys on l>errlcks & Cranes, 
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Ing rope of all klnWs for �nes and Elevators. AitPI.r for 
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arge stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 

American Saw 00. 
No. 1 Ferry Street, corner 

Gold Street, New York. 
MANUII' ACTURBRB 011' 

Patent Movable Toothed 

CIRCULAR SA WS, 
Patent Perforated 

Circular, Mill, 
AND 

Cross-cut Sais. 
nrSend for Descriptive Pam· phlet. 

BEACH'S Scroll Sawing Machine,Improved 
guaranteed the cheapest and best In use. Thirty 

ft:r.
s' t
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, COVERING for BOILERS 
with 
fuel. 

Felting Co.,  
NOli. 318. 318, 3�, 322, Front St., N. Y. 

rr' Asbestos ill all quantities ann qualities for sale. 

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Charlestown, Mass. 

ESPECIAL ATTENTION of Manufacturers 
. who have become disgusted with the odors of Paraf· 
tln OI1�J and their III effects upon machinery, Is Invited to 
E. H. Aellogg's Sperm Engine Oil, at . . . .. . .  , .£1.20 pcr gal. 
�: �: Ii�ll���:: �!r��,
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SPlndle OIl 'l�H·. · K1Lf�G�: 
No. 17 Cedar St., New York. 

Utica Steam En�ine Co. 

STEAM ENGINES, 
PORTABLE & STATIONARY. 

" THE BEST, CHEAPEST, MOST DURABLE." 
Improved Clrcnlar Saw Mills. Screw and Lever !'let. or Send for Circular. 

UTI()A STEA.. IHiGINECO ,. Uttea, N ,  y, G. G. YOUNG, GENERAL AGENT. 4� Cortlandt St., New York, 

VAN TUYL MF'G CO., 523 Water St" N. y, 

*,.* O:NE PO UND OF TEETH SA WS 

:l " ! " Eo< = " 
iii .. .. 
.. = M ., ,i1 ., � 

� 
2,000,000 FEET OF L UMBER 

, ---

Machinist's Tools 
EXTRA HEAVY AND IMPROVED, 

' 

LUCIUS W. POND, MANUFACTURER 
Worcester, Mass. 

Warerooms, 98 Liberty Street .  New York. 
A. C, STEBBIN�, Agent. 

For steep or lIat Roofs, in all Climate., 
ASBESTOS ROOF COATING. 

For restoring old Tin, Felt, and Shingle Roofs , 

ASBESTOS BOILER FELTING. 
The best non·conductor, and the lightest and m".t eco· 

nomlcal covering for Steam Pipes. BOilers, 011 Stills, etc" 
whether housed or exposed to the weather. 

These materials are prepared ready for use, and can 
b�e�2>Wi:WJl�,&W 'l;'ilfhIING FELTS, ASBESTOS 
BOARD, ASBESTOS PAPER, ASB�STOS, ASPHAL· 
T
R:l.;,. ,gr Descriptive Pamphlets, Price Lists, Terms to 

Dealero, etc. II. W. JOHNS, l EIltabll,!"hed t New 01llceB, 87 MAIIfEN LANE, cor, 1 tn is,,,, . GULD STREET, New York. 

[FEBRUARY 1 5, 1 873. 

PETER COOPER'S 

Refined Neals' Foot Oil, 
FOR FIRST C L A.SS MACHINERY. 

--0--
It contains no gum or acid, and Is warranted pnre and 
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THE adoption of new and improved npplica 
tlons to the celebrated Leschot's patent, bave mu1e lr6�k d1Jl:IJ:'L��J.Ull'h�fr

ap�':.bie 
u!Yle�y

e�lH�:��;y agJ 
economy are aCknowledged

i 
bot'li In tbls country and 

Europe. The Drills are bul t of various sizes and pat· 
terns ; WITH AND WITHOUT BOILERS, and bore at a 
unIform rate, of THREE TO FIVE INCHES PER MIN 
UTE in hard rock. Tbey are adapted to CHANNELLIN G 
GADDING, SHAFTING

B 
TUNNELLIN�and 08en cut 
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durable In. construction. Never need sharpening. Man 
uflF::it��ER!cAN DIAMOND DRILl. CO .. 

No. 81 Liberty St., New York 

KEEP YOUR BOILERS CLEAN, 

A N T I  LA M I NA 
1 - � • • 

HARD ENED STEEL OR CHILLED CAST­
INGS worked faot as Soft Iron or Brass. Many 

Jobs easllv accomplished that, with ordinary Tools, 
CANNOT BE DONE AT ALL. Clrcnlars Free. 

AMERIC.'l.N TWIST DRILL CO., WGonsocket, R. 1. 

VALTTABLEP ROPERTY FOR MANU 
, FACTURING PURPOSES-At Auction Saturday 

Fehruary 22 1878. On L, S. & M. S. R. R., 23 miles East of 
Cleveland, Ohio. Lot 2 acres, Main Building 3 Stories, 
32xfl2-Enlrlne Room 15x:J()....Smlth Shop 27x37-all brick. 
Engine, 5fJHorse Power-Cooper Shop and Lot one acre. 
Also Shafting, Beltlnf,' Sblngle and Barrel Machinery , 
��:tr., as��tcb�����':oo s. All ne1V��'Ml¥.B��I'M-�ft�r. 

Mentort Lake CO.t 0., January 23, 1878. 

MAHOGANY, 
ROSEWOOD, FRENCH WALNUT, SATIN 

WOOD, HUN GARIAN ASH, CEDAR, ETC. 
Large and Choice Stock Foreign and Domestic Woods, in 

VENEERS, BOARDS, AND PLANK. 
Impoa'it&�.r�n�ac

:i:"lN & co .. omce, Mill and Yard, 186 to 200 Lewis St., cor. 6th, K R. 
Branch Salesroom-1'70 & 1'72 Centre St., N. Y. 

�r:nW'f:::."ga��Y��������f��hll�i: executed. 

TBB T AHITD CO., 
INVENTORS & BUILDERS OF SPECIAL 

MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS, from 1 In. to 3 feet In dlam. 
The TANITE EMERY WUEEL Is rapIdly taking the place 

of thej/le and the GrinWitone. If you wish to make 1m· 
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the saving on F'ile!$bor, and \fall'" A judtclous use 
of Tanlte Emery w heels and Grinding. Machinery will 
more than resay the cost in this year's work ! Nothing 
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ll;;:: ery ts a substance Larder than any metal ! We have lately 

Introduced half a dozen new Styles of MachInes for 
Emery Grinding. Prices : $15, tOO, $50, $60, $70, $75, $90, ,95, $110, ,125, and ,175. Senn or Circulars and Photo· 
graphs to 

The Tanite Co., 
Strondsburg, 1l10nroe Co., Pa. 

THE 

AMERICAN 

Turbine Water Wheel 
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J..��� Emerson, Ho1yoke, Mass., showing 

higher average results than any Tur­
bine Wheel ever known, A full re o 
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In lise, renders it undount.edly the most economical. We 
!Lre also the sole manufacturers of the CELEBRATED (JOL­
LINS PAT. COUPLING, and furnish PulIeys, Bangers, etc., 
of the most approved styles. Price lists mailed on appll· cation to JONES & LAUGHLINS, 

Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal st., Chicago. 

Fflr����A:& lhJ: F1�"i�I��sf�n�t��s.
and for sale by 

GEO. PLACE & CO., 126 Chambers street, N. Y. 
PIERCE & WHALING, Milwaukee, Wis. 

MORRIS, TASKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

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

p"'Steam and Gas Fitters' Supplies, Machinery for 
oal Gas Works, &c., &c. 

NO. 115 GOLD ST .. NEW YORK. 

THE " Scientific Amllrican " iS�'nted with 
CRAS. ENEU·JOHNBON & Co.'S • Tcnth SRi 

Lombard sts., PhUadclphla and 511 Id • •  , New York. 

© 1873 SCIENTIFIC AMERICAN, INC.




