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STEAM PUMPING ENGINES FOR INDIA STATE 
RAILWAYS. 

We herewith illustrate one of the pumping engines just 
completed by Messrs. Hathorn, Davis & Campbell, of the 
Sun foundery, Leeus, England, for India State railways. 
These engines, says the Engineer, from which our engrav
ing is taken, are of the vertical type, with six inch cylin
ders and eight inch stroke ; the pumps are worked by means 
of a spur pinion on the crank shaft, and spur wheels on the 
countershafts ; the pump rods are fixed to the spur wheels 
in such a way that the stroke of the pumps can be length
ened or shortened at pleasure. The engines run at 165 revo
lntions per minute, and the pumps at thirty revolutions. 
The pumps, two in number, are double acting, five and one 
quarter inches diameter by ten inches stroke, lined with 
brass, and are capable of delivering collectively, eigllty: gal
lons of water per minute, thirty feet high. The valves are 
arranged so that they can be got at without disturbing either 
suction or delivery pipes. 

The engine and boiler are fixed upon a stone foundation at 
the top of the well, and the pump on a wood beam fixed a 
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little above the wat� l' level. The boiler is of the vertical 
type, five feet eleven inches high by two feet six inches di
ameter, with internal fire box, having two cross tubes. All 
the plates are three eighths inch thick, of best Staffordshire 
iron, except the fire box, which is of Farnley iron. The 
workmanship and material are alike excellent, and well main 
tain the reputation of the firm. 

...... 
Paint on Wrought Iron Plates. 

This matter has been carefully investigated under the 
�uspices of the Dutch State Railways, and the result was 
bl'QugJet before the Society of Dutch Engineers by Van 
Dies\ln. Of thirty-two plates, half the number were plunged 
in diluted hydrochloric ac\d for twenty-four hours, then 
neutralized with lime (slaked), rinsed in hot water and, 
while warm, rubbed with oil ; the other half were mechani

. 
cally cleaned by means of scraping and brushing. Four 
plates of each kind were then prepared with one coat of red 
lead, two sorts of oxide of iron, and coal tar. This was done 
at Harkort's works in July, 1867. The plates were then ex
posed to the influence of the weather for a period of three 
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years and re-examined, when it was found : 1. That the 
coating of red lead had stood well on plates of either 
method of preparation, therefore in this case no preference 
could be assigned. 2. That oxide of iron, by Kampand Soe
ten, gave better results on plates cleaned chemically than on 
those cleaned mechanically. the coat on the former being in 
as good a state of preservation as the red lead. 3. That 
oxide of iron by Anderghem gives as good results on plates 
cleaned chemically as the two previous materials, but is in
ferior to them if applied to scrubbed surfaces. 4. That coal 
tar is much inferior to any of the preceding ; from scrubbed 
surfaces it had almost entirely disappeared.-Iron. 

..• � ... ------------
}lward to an Edinburgh Engineer. 

The late Lord Mayo, while Governor General of India, 
offered a reward of £10,000 for a machine to clean and pre
pare the valuable rhea fiber for the market. Mr. Greig, en
gineer, Edinburgh, invented and patented an ingenious ma
chine for that purpose, and about a year ago he proceeded to 
India in order to compete for the valuable prize. No other 
competitors wort�,y of the name appeared at the trials. 
Colonel Hyde, the Master of the Mint of India, was appointed 
by the Government to superintend the trials which took 
place at the Sahrunpore Botonical Garden. An American 
machine, belonging to the Government of India, did not 
compete ; indeed Mr. Greig was, practically, the only com
petitor; The report by Colonel Hyde upon the trial was 
published in a recent number of the Gazette of India. It 
is most suggestive, and is almost entirely in favor of Mr. 
Greig ; and the trials of the machine proved to be so hopeful 
that the Government paid over to Mr. Greig forthwith £1,500 
of the premium. The fiber which was cleaned by the ma
chine has been sent home for report. It has been proved by 
the experiments that no mechanic can succeed unless he has 
fresh rhea stalk� to work upon, so that the fiber is to be 
sold at cost price to those persons in India who desire to en
ter the lists. Mr. Greig turned out the fiber at a cost of £13 
6�. 3d. per t]ln, not including intere�t on the cost of the 
machine. 
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tive business, I have never known any but evil consequences 
to all classes, and especially to the innocent, to result from 
strikes, lock outs, or other forcible measUres designed to in
terfere with the steady and regular march of productive in
dustry; and I feel justified in an earnest apPeal to both work· 
men and capitalists henceforth to regard each other as equals 
and friends; and to imitate the great example so recently set 
by the enlightened governments of Great Britain and the 
United States, in the submission of their differences to arbi
tration, and not to expect to reform social evils by combina
tions designed to force either side into the acceptance of un
palatable terms, by the stern logic of starvation and indis
criminate ruin. Reform, to be of any permanent value, 
must be based upon personal virtue, not force; and it seems 
to me that the millennium will net be far off when each in
dividual shall set about reforming himself rather than soci
ety, and conforming his life to the great law of loving God 
and his fellow men. " 

These are words worthy to be engraved upon the lintels of 
every workshop in the country; and if the precepts so elo
quently presented by Mr. Cooper could be practiced by all 
classes of the community, we should hear fewer complaints 
of tyranny and oppression, and the mechanic would find his 
profession enriched by the pre3ence of young men who are 
now driven to seek other avocations by the despotism of 
hadEJorganizations. 

be found convenient, and sometimes indispensable, for ad
justing tension. 

••••• 
COPYRIGHTS. 

The copyright law of the Ullited States offers a variety of 
privileg'es of considerable value for business purposes, and 
we often wonder why they are not more extensively taken 
advantage of by enterprising individuals. One reason, 
doubtless, is because the scope of the law is not genera.lly 
understood. We will therefore offer a few remarks upon 
the subject. 

The 86th section of the patent laws of 1870 provides that 
any citizen of the United States, or any person resident 
therein, who may be the author, inventor, designer, or pro
prietor of any book, map, chart, dramatic or musical compo
sition, engraving, cut, print, photograph, or negative there
of, or of a painting, drawing, chromo, statue, statuary, or 
of models and designs intended to be perfected as works of 
the fine arts, may obtain copyrights, which shall secure 
the exclusive privilege of printing, reprinting, pul,liahing, 
completing, copying, executing, finishing and vending the 
same. 

The copyright is in fact a patent, although not applicable 
to machinery. A copyright lasts for 28 years, at the end of 
which time it may be renewed for 14 years longer, by the au
thor, inventor or designer, or, if deceased, by his wife or 

• ••• • children. In applying for a copyright, no sworn papers are 
DRIVING PO WER O F  LEATHER BELTS. required, and no signatures; in fact, no forms or ceremonies 

We have received many applications for information are involved, nor tedious official delays. Parties who do not 
abou,t belting, and our columns have become encyclopedic wish to attend to the matter themselves may for five or ten 
on the subject; and our subscribers are now beginning to call dollars have the copyright promptly procured for them by 
for precise statements and for definite rules for proportioning almost any respectable agent, the whole time required being 
belts to the work required to be done by them. We there- only from two to four days. 
fore present the following as a brief summary of' some of There is no form of protection that is more easily obtained, 
the more important and most fully determined facts bear- or which gives better satisfaction so far as it extends than the 
ing upon the subject. copyright, and �he simplicity and excellent practical work-

The driving power of a belt may be limited by either of ing of the law ought to afford useful instructien to those 
two things, its friction on the pulley or its strength. If it who constantly aim to add complexity to our mechanical pa-

tent laws. slip easily on the pulley, the limit of its driving power ill 
reached long before it is strained to its maximum of strength, Under the copyright law, it is to be observed that designs 
and, consequeli.tly, the belt is inefficient. If the friction is for ornamental objects or configurations, prints, engravings, 
",ery great, the belt yields, if overstrained, by breaking or by cuts, pictures, cards, and pamphlets of every kind may be 

THE EVIL OF TRADE O RGANIZATIONS. secured Almost e ery b . fi d 't tearing out the lacings. . v usmess concern n s I necessary 
We find in the Boston ]Jaily Globe an explanation of the To secure the best effect, the endeavor should always be to produce same peculiar work of this kind, large or small. 

reason why so many young men rush ro the cities to accept made to obtain the greatest possible friction on small pul- Thus if a man makes a new Jrawing of his building, his 
the position of clerks, while so few take to the trade of the leys, and the strongest possible belts and lacings, or other machine shop, interior of office, view of the town showing 
mechanic; and we quote the paragraph for the purpose of connections, where the pulleys are large. his works, or any new and pictorial form for a border, or de· 
founding a few remarks upon it: The relative frictional values of different surfaces over sign to be used upon goods, circulars, or other purposes, he 

"ONE REASON WHY.-The mUltiplicity of clerks and the which belts may be run arc given, by experiment, as fol- may, by simply securing a copyright, prevent othl'rs from 
sca.rcity of young men following trades in CIties are matters lows: iIuitating the same. It is obvious that the uses of the copy-
often commented upon, and the expressions of opinion in re- right are very extensive. 
gard to it are almost universally derogatory to the first class Pulley of iron, covered with leather.... 35 per centum. B t't h ld b b d h h " li h d 30 ' u 1 S ou e remem ere t at t e copyrigh� must be ap· named. It may never have struck people that the school of " po s e . .... .... . . . . . . .  ' 

instruction in the mechanical arts is practically closed nowa- " " turned, but unpolished .. 15 " plied for bef07'e the W07'k i8 pwlicly introd!uced, or, in other 
days. Any one who wishes can be a clerk, but not every one " wood, hard and polished .. .. . .  25 " words, before itis published. A valid copyright cannot be 
can be a mechanic, no matter how earnestly he may desire it. To obtain greatest friction, the grain side should be placed had for a work that has been issued to the public prior to 
The trade organizations, which limit and prohibit the taking next the pulley, as the friction is very much greater when so application for the copyright. Nor can a valid copyright of apprentices to various occupations, are crt:.el combinations la d Th te f b It la d 'th . be obtained for a mere trade mark, word, or name. against the youths of the country, and criminal conspiracies p ce . e nea r appearance 0 a e p De WI gram 
against the best interests of society. Under their sway, there side put must be sacrificed if full efficiency is to be attained. Further information in regard to obtaining copyrights may 
is growing up a vast community of idlers, hundreds of whom This difference sometimes amounts to one third. With the be had gratis by addressing Messrs. Muun·& Co. , 37 Park 
are driven, almost by necessity, into crime. " grain side to the pulley, there is less liability to crack also. Row, Solicitors of Patents and Publishers of the SCIENTIFIC 

There are two classes of persons who exert a very-baleful Where pu-lleys are driven at very high speed, centrifugal AMERICAN. 
'nfluence upon society; one comprises the capitalists who by force has the e:l'lect of reducing the pressure of the belt on ------.... H.� ••. , ...... _---__ 
combinations seek to close up the avenues of labor, and the the pulley, and thus of diminishing its friction. THE SCOPE O F  THE INFINITESIMAL. 

other is made up of trade associations which prevent men The strain which is allowable upon a belt is variously esti· In a recent article on the astronomical effects of the ocean 
from exercising their inalienable right to labor where they mated 1Iy different authorities, but is most frequently given tides, we gave for the consideration of our readers some fig
can find work. It is difficult to say which of the two is the at about 300 pounds per square inch of cross sectional area, ures so large as to exceed all our ordinary notions of magni
more reprehensible. The despotism of capital and the tyr- C. D. Abel gives one sixty-fourth of a square inch for each tude in regard to observation of time or extent of space; we 
anny of the rich are favorite themes upon which to ring the five pounds, or 320 pounds per square inch. will now pass to the other extreme, and contemplate some in
changes upon all public occasions; but the greater despotism General Morin gives 355 pounds as the strain, per square finitesimally small quantities, measured in space by millionth 
of trades' unions has been permitted to pass without com- inch, which may be borne for a long time without injury. parts of inches and in time by billionth pltrts of seconds. 
ment. The result is that, as stated by the Boston Globe, Haswell gives 350 pounds. The first step in this direction was made by Isaac Newton 
many men are not permitted to learn trades unless they will From the facts stated, it will be !leen that the width of when he calculated that the thickness of the film forming a 
make degrading pledges, and thsy prefer to enter professions belt required will be determined readily, when the power to soap bubble varied from 3 to 6 or 8 one millionths of an inch; 
where such distasteful conditions are not imposed. The con- be transmitted is known ani! the speed at which the belt is he accomplished this feat by observing the colors and com
sequence is that there is a dearth of mechanics and a plethora run. paring them with those produced when a lens with a convex
of clerks. Would it not be well for mechanics to reflect up- Mr. J. H. Cooper, whose papers in the Journal of the ity of long radius is closely pressed on a piece of plane plate 
on the great injustice of compelling everybody to submit to F'ranklin Inatitute (January, 1869, p. 42) we have referred to glass, those colored rings being then formed which are stilI 
their dictation as to the manner of learning a trade and the before, gives the following, on authority of Professor Thurs- named after him, and in which the determination of the dis-
right to practice it wherever and whenever the apprentice ton: tances of the surface, at different points corresponding to 
may please? Are they not really exerting a greater despot-

W= 7,000 X HP; W= 700,000 HP each other, is a simple problem of elementary geometry. 
ism and oppression than they ever have to endure at the S V S V t The first steps in determining short periods of time were 
hands of the rich capitalists of whom they so frequently made when it was proved that sound travels the distance of 
complain? It is well known that in the United States, which The circular of Hoyt Bros. gives W= 5,384 HP

. one foot in lesl!! than one thousandth part of a second, while 
boasts of its repUblican institutions, there are certain trades S V light requires only the I,OOO,OOO,OOOth part of a second to 
which no negro and no woman would be permitted to learn. W = width in inches; HP=horse power translnitted; V = traverse the same distance. When, later, the undulatory the-
ft is true there is no statute law prohibiting any person of velocity of belt in feet per minute; S=length in feet of ory of light became established beyond any doubt, it was 
whatever shade of color or sex from taking out indentures that portion of the circumference which is covered by the found that the length of the luminous waves varied from a 
of apprenticeship to learn anything they please; but there belt; t=tellsion. fourteen millionth part of an inch to a twenty-seven mil
s a higher law of combinations, which is enforced with That is, by the first rule, divide 7,000 times the horse lionth; while in regard to their duration, it was proved that 

cruel certainty, that prevents not only the' blacks and the power by the product of the velocity of the belt and the a wave of red light lasts the 450,000,000,000,000th part of 
women from having.a fair chance in the struggle for exist- length of that portion of the smaller pulley which the belt a second, while a violet wave lasts only about half as long. 
ence, but also cuts off many a white man from following the touches; the quotient is the width required in inches. Recently another step has been made in the research after 
bent oI his genius. This goes to prove that it is always An old rule among millwrights allows a ,belt one inch the infinitesimally small dimensions of space. Whatever tho 
dangerous to play the part of an oppressor. The moment wide, running 1 ,100 fee,t per minute, for a horcie power. nature of the ultimate constituents of matter, which we call 
we become despotic in one thing we acquire a dangerous love Care should be taken in putting up beIts to lace or other- atoms, may be, whethe;,o they have any material extent or are 
of power and soon carry the thing to excess. The rig,ht of wise unite them so as to obtain a uniform strain across the mere centers of forces of different kinds, one thing is cer
everybody to strive to become rich by honest, intelligent and whole width of the belts. Long belts should be used where tain, that their renters must be at certain distances; and in
patient labor is wholly inalienable, and it was to establish possible. vestigations combined with legitimate deductions from the 
this right and the freedom to worship God according to the Properly proportioned for its work, well made, well placed same have brought the investigators to !Lgree that the dis
dictates of his own conscience that the Puritan first planted and properly cared for, a good belt should last many years, tance of the centei'S of the atoms constituting ordinary solid 
his foot upon American soil and laid the foundation of a fu- ILlld then, if wide, may be cut into narrower belts for lighter and liquid bodies is very nearly one 250,000,000th of an inch. 
ture empire. We recall a few eloquent words spoken by Mr. work, and good service be obtained frem it i.l!l. its new appli- This gives for one cubic inch at least 250, 000,0003 or 15,625,
Peter Cooper on the occasion of the presentation of an ad· cation. 000,000, 000,000,000,000,000 atoms, a number most prodigi· 
dress from the graduates and pupils of the Union, aod W1il TAe pulleys should be turned and polished, or. when small, ous, as it is easy to calculate that a single drop of water, 
cannot do better than to quote them here: covered with leather. They should be carefully balanced weighing one grain, contains as Inany atoms as there would be 

"T..et Ine then record that, durlng a long hfe passed.m ac for hlgh speeds·ana., IU many cas�s"tightening pulleys Will gTams of ordinaryll.ne sand m a layer covermg our whole earth 
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to a depth of 1,000 feet. Those atoms are kept in place by 
the cooperation of attractive and repulsive forces balancing 
each other: they are connected in piles and groups, or mole
cules, each group containing definite numbers; and the ag
glomeration of these groups forms a regular atometic or 
molecular network, out of which the well known chemical 
formulas may be ea3ily explained in a graphic way. 

In the act of crystalization, these groups arrange them
selves in a symmetrical manner, according to tiLe attractions 
and repulsions which place the molecules in position, where
fore we may consider the form of a crystalized substance as 
an exterior expression of interior hidden forces. 1'his sym
metric and uniform manner of arrangement explains at once 
why most crystals will, by heat, expand more in one direc
tion than ill another, why the light waves are transmitted 
in one plane or direction more rapidly than in another, and 
why this inequality in the distance of the atoms and groups 
of atoms or molecules will produce the phenomena of polar
ization and double refraction. 

ern coast of Siberia between the mouth of the Yenessei river 
and that of the Lena. This region will serve as a baile for 
the operations of the Austrian expedition. Recent advices 
from Russia state that the President of the Geographical 
Society of St. Petersburg has introduced a plan of a new 
scientific exploration of the northern part of Siberia, which 
will be carried as far as the Archipelago of New Siberia. 
Without doubt, this expedition will be productive of valua
ble results. Already, on the banks of the Lena, rich mines 
of graphite have been found and worked, while the sur
rounding regions contain numerous remains of mammoths 
anel other great mammifers of extinct species. The explora
tion of this zone is confided to M. Tchekanowski, who with 
his party left Irkoutsk during March last. 

The hypothesis of certain speculative philosophers that 
the ultimate limits of the investigations in matters of small 
dimensions is infinitely beyond human computations, as we 
know to be the cas e with the mattersof large dimensions, the 
distant recesses of the universe, and the infinity of space, as 
revealed by astronomy, is thus set at rest. We know the 
limit of the atomic distances, but also that, when we have 
improved our microscopes 1ill we may magnify objects thou
sands of times as much in their linear dimensions as we can do 
now, we will still be utterly unable to see the space betveen 
the atom8. 

----
THE WRECK OF THE ATLANTIC. 

One of the most dreadful marine disasters that it has ever 
been our province to chronicle has recently taken place on 
the coast of Nova Scotia. The White Star line steamship 
Atlantic, one of the large�t of the tieet of ocean steamers 
plying between New York and Liverpool, on the morning of 
April 1st ran ashore and soon afterwards sank. The cap
tain appears to have miscalculated in his reckoning. 

When the ship str'lck, nearly all the boats were instantly 
swept away by the heavy sea, and in abont ten minutes, ac
cording to the captain's statement, the ship keeled over on 
her beam ends, so that, with the exception of her bow and 
->til, her hull became submerged and large numbers of pas
sengers were drowned. Out of 976 persons on board, 546 
were lost, most of whom were steerage passengers. 

The experience of countless wrecks has established be
yond peradventure that boats, however well constructed, are 
not to be depended upon; and each succeeding casualty, 
with its scores of victims, renders more apparent the urgent 
need for some method which will serve to lessen the dangers 
of the sea. We have, lepeatedly, brought up the subject, 
and at the time of the Metis and Bienville disasters of last 
year, we especially asked for it the earnest attention of in
ventors. vVe now do so again, and we would more especial
ly advlae those who are now wasting their time and genius 
upon f.1ying machines, perpetual motions, and other impracti
cable lind useless schemes, to devote their full energies to this 
over-pressing need. We want an effective and reliable life
preserving device. Let it at once be invented and proved ca
pable, and the law is strong enough to compel its introduction 
and use. 

••••• 
THE PRESENT CONDITION OF ARCTIC EXPLORATIONS. 

At the present time three great scientific expeditions are 
exploring the arctic regions. The Austrian party, under 
Payer and Weyprecht, are near Nova Zembla and to the 
north of Siberia; the Swedish expedition under Profe�sor 
Nordenskjold is cruising north of Spitzbergen,and the Polaris, 
fitted out by our own government and commanded by Cap
tain Hall, is still in the regions north of the American conti
nent. Owing to the prevailing bad state of the ice in the 
Arctic Ocean during the past winter, the crews of several 
whalers have been shut in on the coasts of Spitzbergen; sev
eral �maller expeditions have been despatched to their re
lief. 1'he steamer Albert. equipped by the Norwegian gov
ernment and commanded by Captain Otto, sailed for Tromsoe 
on the 20th of November, but,on account of the tempestuous 
weather, was compelled to return soon afterwards, after 
havillg reached lat. 77° N. The voyage was not without 
scientific result, as the temperature of the sea at the surface 
was carefully taken and found to be, even in the coldest 
weather, above the freezing point. At 230 miles northeast 
of the Isle of Baren, in lat. 75° 45', the temperature was 
found to be as high as 40' Fah. 

In spite of the ill success of the Albert, the sailors of 
Tromsoe uHlieved that the western coast :)f Spitzbergen was 
open, and that the Gulf des Glaces, the place where the 
shipwrecked whalers were supposed to be, was accessible. 
'rhe bark Isbjarn was therefore dispatched and reached Baren 
on the 7th of January, only to return however, the captain 
reporting tha t to the north a::ld eas-� the sea was ice ae far as 
the eye could reach. The weather was intensely cold,-50° 
Fah. ,  and very stormy, while the seasou of perp(,tt',,1 night 
was at hand. From this report, as compared with that of 
the Albert, it may be noted that there is no ice from the 
coast of Norway up to the hIe of Baren; 1mt in the latter 
locality, large quantities exist even in summer, ueillg evi
dently transported thither by a cold current. A third expe
dition was fitted out for Bremen by M. Rosenthal, and con
sists of the steamer Groenland with 70 men. The vessel left 
on the 28th of January last, Rnd although she ha� not beon 
heard from, it is hoped that she has succeeqed In penet1'at
ing the ice and relieving the sUfvivOf6 of thtl Norwegian 
whalers. 

Dr. l'etermaJ;lU hl\� recently publislle;:1 � lllilp of tIll;) north. 

France is taking but slight part in arctic investigation. 
Some time since we mentioned that a M. Pavy was about to 
sail from San Francisco, California, but it appears that an 
affaire du clJ3ur not only prevented his sailing but brought 
him to pecuniary ruin; consequently the expedition was 
abandoned. III England it is stated that Mr. Leigh Smith, 
who. with Captain Ulve, discovered the extension of North 
East Land (one of the great islands of the Spitzbergen group), 
thrpe degrees of longitude further east than p.-evious obsl'r
vations had indicated, proposes to revisit that region with a 
screw steamer of 250 tuns. 

••••• 
SWiNDLING OPERATIONS. 

Some weeks since, we published an accoufit of the nefari
ous transactions of an individual in the neighborhood of 
Galesburg, Illinois, who carried on quite an extensive busi
ness in swindling inventors. Representing himself as a 
patent agent and as having facilities for the sale of rights, 
his plan consisted in inducing the patentee to forward his 
model and five dollars to pay for advertising, and then leav
ing the package in the express office and pocketing the 
money. More recently, it seems, the scamp has played a 
bolder game, and by a series of artfully worded letters, hold
out tempting offers for state rights in inventions, has endeav
ored to persuade owners of the same to forward to him, as 
agent, deeds thereof, fully executed and transferring title in 
the property to a hypothetical person no other than himself. 
How many he has victimized, we are not aware; but his 
career as W. A. Morrison & Co. alia8 W. J. Reed & Co. is 
happily ended, as he has been arrested, convicted and safely 
lodged in the penitentiary. 

We confess to but little sympathy for those who are fool
ish enough to forward the deeds of their patent rights to any 
person regarding whose honesty and responsibility they have 
not the fullest knowledge and confidence. An execut'ld ddc
ument of this description represents value exactly as much 
as title deeds to a house or bank notes, and like safeguards 
should be placed around all. There are plenty of adventurers 
in the country who stand ready to prey upon inventors-men 
who by offering dazzling bait too often succeed in swindling 
their victims out of the fruits of years of labor-and this 
reprobate who is now in the clutches of the law is but a fair 
specimen of the class_ There is only one word of advice to 
be added, and that is to look well to tho standing and char
acter of all with whom you deal, and trust no offers which 
are not verified by your personal examination. 

-------------.� .. � .•• -------------
RESISTANCE OF WOODS TO TORSIONAL STRAIN • 

Professor R. II. Thurston, of the Stevens Institute of 
Technology, communicates to the Journal of the Franklin 
Institute a description of an apparatus devised by him for 
determining the torsional resistance of materials, and also 
the results obtained by submitting specimens of different 
woods to experiment. By suitable mechanism, the force 
producing torsion is transmitted through the test piece and 
moves a pencil which traces upon paper a curve, the ordinates 
of which are proportional to the torsional moment while its ab
scissus represents the amount of torsion to which the specimen 
has been subjected, thus indicating the relative stiffness, 
strength and resilience, of the material experimented upon, 
very perfectly. The test pieces were seven eighths of an 
inch in thickness at the middle or smallest part, and were 
made from the following woods: White pine, S. yellow pine 
(sap wood), S. yellow pine (heart wood), black spruce, ash, 
black walnut, red cedar, spanish mahogany, white oak, hick
ory, locust and chestnut. 1'he conclusions drawn from the 
results are as follows: 

White pine yields quite rapidly as the torsional moment 
increases. The maximum strength of the test piece was 15t 
foot pounds, and it was twisted completely off at a total 
angle of torsion of 130°. The substance is thus shown to 
have little resilience. Yellow pine has much greater strength, 
stiffness and resilience. The sap wood is equally stifJ with 
the heart wood, but sooner passes its limit of elasticity. 
Spruce is less stiff than white pine even, but l)ossesses 
greater strength and resilience, its moment of resistance 
reaching 18 foot pounds and twisting through a total ar;gle 
of torsion of 200'. Ash seems to be weaker and less toue-h 
than is generally supposed. Its most striking peculial'ity is 
its very rapid loss of strength aIter passing its limit of elas
ticity. Black walnut is very stiff, strong and resilient, and 
is but little inferior to oak. Its resisting moment reaches 
35 foot pounds, and one specimen attained a total angle of 
torsion of 2?·0'. Red cedar is stiff but brittle, and loses all 
power of resistance after twisting through au angle of 92°. 

A torsional moment of 20 foot pounds only produced a total 
anglo of torsion of 50'. Spanish mahogany is very stiff and 
strong. It is deficient in toughnes� and resilience, lQsing its 
power )f resistance very rapidly lI.fter passing the limit of 
elasticity. White oak has less tQl'sional strength than either 

good mal!ugau;Y'1 1()Cu5t or llickQfYI lmi i� remark!lJbla fQr hI! 

wonderful toughness. It paS2es its limit of elasticity at 15°, 
hut loseo its resisting power very slowly. The latter remain� 
unimpaired to a torsion of 70' and yields completely at 253'. 

Millwrights are evidently correct in holding this wood in 
high esteem for strength, tonghness and power of resisting 
heavy shocks ana strains. Hickory has apparently the 
highest ultimate torsional strength combined with unusual 
stiffness and considerable resilience. Its moment of resist
ance to torsion reaches a maximum of 58 foot pounds. Lo
cust has greater stiffness than any other wood on the list, and 
stands next to hickory in s trength; it is also very resilient. 

-------------.� .. �----------
DIAMONDS APPLIED TO DRESSING AND WORKING 

MOLDINGS IN STONE. 
The Gear Stone Machine Company, of Boston, have re

cently exhibited in this city, a newly invented machine 
for working stone, which surfaces, makes straight and ir
regular moldings panels, letters, upon edges and faces, 
carves, and in fact operates upon the hardest rock with 
as much facility and with nearly the same degree of rapid
ity, that a steel cutter penetratps a wooden board. The 
apparatus consists in simply a horizontal arm working freely 
from a standard and jointed at the middle. Rotary motion 
is transmitted by belting to a vertical shaft at the outer ex
tremity, to which the cutting instrument is attached. Suit- -
able appliances are provided for regulating pressure, verti
cal movements, etc. , of the tool, and the table is made capa
ble of adjustment to any desired hight. 'rhe chief merit 
and efficiency of the machine lie in the use of carbons or 
black diamonds and their arrangements in the cutting tools. 
The latter are made of steel, and the diamonds are so se
cured in them as to conform to the shape of the style of 
molding required. The operation consists in placing a 
wooden pattern upon the stone and clamping both firmly to 
the table. The workman then grasps handles above the 
cutter, and thus causes the latter, while swi ftly revolving, 
to follow the lines of the model. 

Trials conducted in our l)l"esence fully satisfied us as to 
the practical success and utility of the invention, as we saw 
the instrument cut moldings in stone, in a few seconds, 
which would take a man some hours to complete. The most 
refractory substances, such as hard granite, seem to pre
sent no more obstacle to the passage of the tool than the 
softest limestone, and the work is turned out finished 
with even mOle smoothness than would be possible by 
hand labor. For raised moldings, edge cuttiIjgs, and sur
facing, the machine developes equal efficiency. There can 
be no question but that this is one of t.he most important 
applications of the diamond yet discovered, and its gen
eral introduction must tend to largely diminish the now 
great cost of preparing and dressing stone for building 
purposes. 

--------------.� .. � ... -------------
The Canadian Patent Office Record and M echanic .. ' 

Magazine. 

A new pUblication under the above title has been recently 
commenced at Montreal, Canada, by the well-known pub
lisher, Mr. George E. Desbarats. It is issued monthly at 
$1. 50 per annum, and embraces all official list of all patents 
granted in Canada, with the claims and reduced diagrams of 
the patent drawings. Added to this is a department of mis
cellaneous information, containing illustrations of recent in
teresting discoveries, general scientific news, etc. The whole 
forms a valuable publication, which reflects the highest credit 
upon its enterprising publisher, and deserves success. 

--------.� .. ---- ---------
Tracing Pap'3r. 

A convenient method for rendering ordinary drawing pa
per transparent for the purpose of making tracings, and of 
removing its transparency so as to restore its former appear
ance when the drawing is completed, has been invented by 
C. Puscher. It consists in dissolving a given quantity of 
castor oil, in one, two, or three volumes of absolute alcohol, 
according to the thickne's of the paper, and applying 'it by 
means of a sponge. 'rhe alcohol evaporates in a fe'v min
utes and the tracing paper is dry and ready for immediate 
use. The drawing or tracing can be made either with lead 
pencil or india ink, and the oil removed from the paper by 
immersing it in absolute alcohol, thus restoring its original 
opacity. The alcohol employed in removing the oil is, of 
course, preserved for diluting the oil used in preparing the 
next sheet. 

-------------.� .. � ... ------------
ARTIST'S RUBBEIt A ,\,D l:-lK E RASER. -Qui"e a useful arti 

cle of the above description has recently come under our no
tice. It is made of a patented composition and rubs out 
pencil marks with great. celerity. As an ink eraser it i� much 
superior to any of the compounds known to us now sold un
der the name, as it ac1 ually removes the ink, while it excels 
the ordinary scraper by leaving the paper with a surface 
that can be immediately written upon. It is supplied in a 
variety of convenient forms, at very reasonable prices, by 
Mr. J. H. Green, of i{o. 26 Beekman street in this city. 
Dealers in stationery and artist's materials will find this a 
profitahle article to keep in stock. 

- --
PROGRESS OF 'fHE Hoos,AC TUNNEL IN MARCH, 1873.

Heading advanced from east end westward, 155 feet; from 
west. eastward, 162 feet; total extension of headings during 
March, 317 feet. Total lengths opened to April 1st, 22,79R 

feet; remaining to be opened, 2,238 feet, being 402 feet less 
th4n half a mile. 

------------- .� .. � ... -------------
A LARGE DIAMOND.-The finding of a 288t carat diamond" 

at the diggings at Vaal river, South Africa, is announced, 
It is alleged to measure H inches in diameter, and is thl'TA. 
fore �na of thl' larecst dhunonlla ill the wodd, 
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New Jewelers' Tools. 

M. Capitaine has devised several new tools for jewelers' 
use. His boulet cous8in comprises in one instrument more 
than 300 matrices or forms of the usual descriptions mostly em
ployed for shaping plates of gold and silver. It replaces the 
above number of dies in the workshop. The chasse pierre is 
a portable pincers, having on one part a steel tooth and in 
the other a cavity of variable dimensions. Its object is to 
remove delicate gems from their settings without endanger
ing their being accidentally dropped. The same inventor 
has devised a way of setting precious stones upon concealed 
springs which allow them to move and appear more spark
ling, and has also introduced bronze forms in the shape of 
truncated busts marked with radiating lines on which neck
laces of jewelers can be fitted and the position of the stones 
or divisions of the work adj usted. 

--------�--�-� . • �-----------
An Egg Within an Egg. 

D. L. M. says that a resident near Grater's Ford, Pa. , found, 
on March 4, a hen's egg as large as a goose egg. It weighed 
four ounces, and was three and a half inches long and seven 
inches around the middle or shorter diameter. The shell is 
very thin, hard and a little cracked. The egg, on being 
opened, was found to contain a yolk and albumen or white, 
and another perfect egg. The inner egg is two inches long, 
five inches around the middle, and weighs one and a half 
ounces. 

_ .... . 
WEATHER THRESHOLD. 

Our engraving illustrates the application of an improved 
self.adjusting weather threshold to an ordinary door, the ob
ject being to prevent the entrance of drafts of cold air and 
dust, by closiug the space between the bottom of the door 
and th<Ol 1Io0r. A portion of Fig. 1 is broken away in order 
to show the working parts, which are represented in section 
in Fig. 2. 

A is a metal plate secured by screws to the sill, and, be
side protecting the latter from water, may serve to hold down 
an end of the oil cloth or carpet. B is the movable door 
etrip, provided with lugs at either extremity, which enter 
sockets in small metal plates fastened against the door frame 

at C. D is a spring lever pivoted in a recess, as shown, and 
connecting at its lower end with a rod which enters a pocket, 
E, formed in the door strip,' B. When the strip lies flat upon 
thR plate, A, which is the case when the door is open, it 
swings the lever, D, so that its upper end projects inward 
from the door frame. As the door is shut, its jamb strikes 
against this projecting extremity, forces it in, and so moves 
the lever; causing the latter to swing the strip, B, into an in
clined position. The strip then fits closely against or, as in. 
dicated in Fig. 2, into a rabbet in the bottom of the door, 
thus completely closing the aperture underneath. 

The mechanism of this invention is simple and easily 
reached for repair, while it is probably of a more durable 
nature than the ordinary weather strip. 

Patented through the Scientific American Patent Agency, 
January 21, 1873. For further information, address the inven
tor, John W. Kramer, Bloomsburg, Columbia county, Pa. 

• ••• • 
M. SORTAIS, in France, has invented an electrical device 

which is placed in the holds of vessels. In case of a leak or 
the entrance of too much water into the bilge, a current is 
established and a communicator is set in operation, signify
ing the fact to the commander and the officer of the deck. 

• ••• • 
THE velocity of circular saws at the periphery is from 6,000 

to 7,000 feet per minute, or from 7� to 80 miles per hour. 

RECORDING BAROMETER. 

A is a fine balance lever with unequal arms and a regu
lating weight. B is a barometer tube, which is connected 
with one end of the lever. and the lower end of which dips 
in a trough of mercury, C.  To the other extremity, K, of 
the beam, a pencil is attached. U is a clock, which, when in 
action, moves the rack, Z. This rack is connected with a 
vertical paper covered board, T, which is in contact with the 
pencil of the lever, and rests on rollers. 

The action of the inscrument is thus evident. The mothm 
of the mercury in the barometer causes the lever to move up 
and down, and the pencil at the end of the longer arm makes 
a trace on the paper, which is gradually being pushed along 
according to the rate of the clock. 

Time divisions are indicated on the paper, and it is recom
mended that a small hammer be made to tap the barometer 
tube occasionally, in order to prevent adhesion of mercury. 

A recent number of the English Mechanic describes the 
above, and states that it is the invention of Professor Brahns, 
of Leipsic. 

_ ._. -
PIPE T ONGS. 

This invention is an ingenious form of pipe tongs adapted 
to fit &ny size of pipe. It is made in two portions--a 

straight lever, A, and a hooked lever, B-the former passing 
through a slot in the latter. The back of the straight lever 
is notched and a serrated fulcrum piece, C, is pivoted in the 
slotted lever by a pin upon which the lever, B, receives its 
support when the tongs are in operation. The fulcrum piece 
is provided with a spring which retains its serrated edge in 
proper po�ition to engage the notches in the lever, A. By 
means of the thumb piece, D, the piece, C, can be moved in 
either desired direction. When the tongs are open, the lever, 
A, can be moved within the slot and adjusted so that the in. 
strument will fit on any size of pipe. The fulcrum piece, C, 
being pivoted, allows the full length of its serrated surface 
to come in contact with the similar portion of the lever, A, 
so that the parts always have a firm bearing upon each other 
and be subjected to an equal strain and wear. 

To Mr. Andrew B. Lipsey, of West Hoboken, N. J. , is due 
the credit of this device. Patented September 17, 1873. 

------------.. � .• � . •• ------------
A Photo-IDlproveDlent. 

An improvement in photographic printing, by W. It Ja
coby, Minneapolis, Minn. ,  is as follows : If the printing is to 
occupy one minute, the sensitive paper is exposed in contact 
with the negative for forty. five seconds, and the paper is 
then separated from the negative to a distance of, say, one 
eighth of an inch, and the exposure continued for fifteen 
seconds. This produces a sort of double printing, and im· 
parts a soft mezzotint effect to the picture which is very 
pleasing. The separation of the paper from the negative is 
done by means of a peculiar construction of the printing 
frame. 

------------._H •• � . •• __________ __ 
A WINKING SITTER.-At a recent meeting of the Boston 

Photographic Society, Mr. Burnham explained some experi
ments he had made for the purpose of getting the eyes of at 
man who winked 364 times in one minute. The feat was 
accomplished by placing in front of the subject a black 
screen, with a hole large enough for the tube, and at the 
same time shutting off almost all of the light, giving (say) 
thirty seconds' exposure to the subject, and then holding 
before the lens a black velvet cloth for some thirty seconds. 
The eyes were perfect, and the experiment was successful. , . .•  � . .. ------------

By means of the spectrosccpe, astronomers have found tha 
the atmosphere of Uranus is almost entirely composed of 
hydrogen gas. M. Protier remarks that if a very small pro
pOltion of oXYl.l'en also existed there, an electric spark would 
cause tremendous convulsions by combining the two gases. 

A SUBMARINE OBSERVATORY AND PHOTOGRAPHIC 
GALLERY. 

M. de Toselli has recently invented an apparatus which 
allows of descent to considerable depths in the sea, in order 
to examine the natural productions and to take photographs 
of them, without inconvenience to the observer from press · 
ure of air or of water, or other causes. He calls his machine 
a taupe 'fnlwine, or marine mole. It consists of a long case. 
as shown in the annexed figures, taken from the English Mp, 
cltanic, ann is divided into four compartments. The cham 
ber, A, js filled with lead to keep the machine vertical. Into 
chamber, B, water may be admitted by a stopcock, and can 
be expelled by means of the hydraulic pump, P. The cham· 
ber thus serves to increase or diminish the weight of the 
machine, so that it may sink or rise in the water as wished. 
The operator occupies the large chamber, C. The top cham. 
ber, F, contains respirable ai!', and is charged according to 
the time to be spent in the water. I is a cock by which the 
air is admitted into the principal chamber. G A is a metal
lic abductor tube, with stopcock, 0, meant for expulsion of 
vitiated air. A caoutchouc tube from the upper extremity 
leads to a float, 7�, which has a valve allowing the egress of 
air, and preventing entrance of water. 

The mole has a rudder and a screw (wrought by hand), 
which allow of its being slowly propelled in the required di
rection. M is a manometer, showing the prcssure of the 
water, and thus the depth reached. N is a manometer, in
dicating pressure of condensed air at disposal in chamber, F. 
R is a rope connecting the mole with a vessel. It contains 
a metallic wire, by which and the telegraphic apparatus, Q, 
communication may be held with the captain of the ship. 
U is a manhole by which the observer enters. It has a double 
lid, and can be opened from without or from within. V are 
small glass windows of observation. Z is a seat, which may 
also serve for wardrobe. 

The following difficulties are discussed by M. Toselli :-1 . 
Suppose the abduction tube for vitiated air to be injured, so 
that it were necessary to close the cock, O. In this case the 
apparatus would immediately be raised for repairs, and, if 
necessary, the stopcock, Y, of the second abductor tube m1ght 
be opened ;  this tube having also a valve at its upper elld. 

2. Suppose the electric wire broken, and it were necessary 
to communicate with the ship. The mole would be raised 
till the upper mouth of the speaking tube, I J, was above 
water, so that the observer might speak through it. 

3. Suppose the hydraulic pump deranged so that the mole 
would not rise. Telegraph orders to draw up. 

4. Suppose the pump, the wire, and the rope, to be all in
jured. The operator might then set free the weight, S, 
placed under the mole, and connected with it by a screw 
above. 

5. Suppose, as an extraordinary case, that the ship were 
wrecked. The operator would first detach the rope at B, 
then rise to the surface, and having ascertained the right di 
rection, proceed thither. For this purpose the mole is fur· 
nished with an artificial eye, r. This is a camera obscura , 
which, with the tube, W, enables the observer in the ma
chine to see external objects as ships, rocks, etc. He can 
turn the tube in any desired direction. 

• ••• • 
COSTUS ROOT.-Dr. John R. Jackson, Curator of the 

Museums, Kew, states that : Its chief use is by the Mahomme
dans for burning as incense, but the Chinese also use it as 
an aphrodisiac. In Cashmere its only use is for preserving 
the celebrated cashmere shawls from the attacks of moths, 
pieces of the root being put into the bales in course of pack
ing. When dry the root is of a dark brown color, very 
brittle and apparently full of resin, but it does not burn 
freely. It has a strong but agreeable odor, . similar to that 
of orris root. 
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[For the Scientific Amerledn.] 
MANU FACTURE O F  COMBS. 

Very few persons understand how the combs, which we 
have in such daily use, are made. As we have recently had 
an opportunity of visiting a comb factory, we propose to give 
a slight sketch of the work. 

The processes which each comb undergoes are many, though 
simple. In the first place, the rough horns of cows and oxen 
are brought in immense quantities to the factory. Each one 
is then marked for cutting. Some are marked in a circle, 

FIG. 1.  

others in spirals (Fig. 1), so  as  to give a long strip, from 
whiCh the round combs are made. After the marking, a roo 
tating saw cuts them into these shapes, and also longitudi. 
nally. in order that they may be opened. The tips of the 
horns are of no use in making the combs, but they are by no 
means wasted ; all are carefully preserved for making um· 
brella and knife handles. The horns are now boiled for four 
or five minutes in oil ; whale oil is most common for this pur· 
pose. This softens the horn, renders it tough and somewhat 
flexible. A workman stands ready to take them from the 
oil, and places them, open, between flat bars. These bars 
are so arranged that a slight fire of charcoal in the center, 

FIG. 2.  

A, Fig. 2, keeps the horns warm enough to work with. By 
means of a wheel connected with the'bars by the axis, B C, 
a very great pressure (of 400 tuns) is applied which, in thrtle 
or four minutes, makes them perfectly flat. All the oil has 
been squeezed out, and the color changed from an opaque 
white to the translucent amber of the tortoise combs. As 
soon as they are taken from this pressure, they are cut into 
shape. This is easily done. The workman is provided with 
a variety of iron forms (Fig. 3), and uses the one most in de· 

FIG. 3. 
mand and that will cut to the best 
advantage. He places the form on 
the horn, and with a single blow 
(llilts it out. Of all kinds, except 
the fine combs, two are cut at the 
same time. their teeth interlacing. 

c===J 
(\ . . .  ! D V The material is sometimes of 

unequal thickness, and in order to 
remove this difficulty they are 

passed under a great pressure. 
The next process is that of cutting the teeth. This is one 

of the most curious and ingenious patts of the work. The 
ordinary dressing combs are heated so as to soften and make 
them malleable Then they are placed on an iron, E, Fig. 
4, the size and shape of the comb, 
having ridges, both fine and coarse, 
for the teeth. This is under a rna· 
chine with a sharp knife, D, attached, 
which, on being started, moves up 
and down, cutting the fine teeth. It 
stops of itself, requires to be slight. 
ly re.adjusted, and then cuts the 
coarse teeth. The two combs are 
then torn apart. 

Next they are rubbed on a wheel covered with emery or 
some other rough substance, which takes off sooe of the suo 
perfluous material, but adds no polish, After this they are 
washed to cleanse them from the dust. On another wheel 
they are pointed. They are then placed in hot sand'in order 
more effectually to soften them, and any little irregularities, 
lIuch as the projection of the teeth too far at the end, are 
easily remedied by pressing the pliant horn. 

The next process is polishing. This is done by rubbing 
them on wheels covered with emery. In fact the combs are 
continually going through the hands of workmen who, rub· 
bing them a few times on the emery, add a little each time to 
the polish, until the last one puts the finishing touch to the 
whole work. This completes the dressing combs. The fine 
combs have the teeth cut in a different manner from the oth. 
ers. Each comb is fastened on a machine which mcves back 
and forth against a saw. The machine is so arranged that 
as each tooth is cut the comb is moved slightly to the left to 
present a place for the next tooth. When the teeth are all 
cut, the machine stops and the comb is reversed. The 
grooves are made by passing the combs under a machine 
which scoops them out. After all the teeth are cut, the 
corebs are picked out with a pin or needle, and brushed to 
get rid of any of the horn which still remains between the 
teeth. A polish is put on, and they are ready for packing. 

After the long round combs, which are worn by children, 
are polished, they are laid on a hot iron. When heated, they 
are flexible and easily bound around a smooth cylindrical 
beam, where they remain until cold. When taken from this, 
they are in shape and ready for market. To some of them, 
however, a small piece is added, which stands up on the top. 
The ends, F G, Fig. 5, are bent over and fastened to the 
comb by small rivets. Colored ribbon is wound aroun(the 

other parts. This is a new style and, to us, not very pretty. 
But it affords variety, and will undoubtedly find ready sale 
among children. 

FIG. 5.  

� F�(; 
Most of the round combs, and some of the dressing combs 

are made of rubber instead of horn. This is prepared in 
Edinburgh, Scotland, and imported. 

The high back combs which are very much worn as orna· 
ments, after having the teeth cut, are each shaved by hand a 
little, and also by a machine. Then they are pointed, washed, 
polished a little, and carried to the engraver, who carves 
from a pattern. His only tool is hollow, much like a chisel 
(Fig. 6) ; with this he scoops out the various figures and 

FIG. 6 .  curves. The combs are 
colored black, with ace
tate or sugar of lead, 
and, in imitation of 
tortoise, with lime, li. 

tharge, and potash They are then heated and placed on 
molds to give them the requisite form. The difference be
tween the real and imitation tortoiseshell is that the real 
has a much richer, more reddish color. 

111 this work nothing is wasted. The horn dust is of es
pecial v�lue as a fertilizer, and is carefully saved for that 
purpo'se. 

One of the largest comb factories in this country is at 
Wappinger's Falls, N. Y. , Elias Brown & Co. , proprietors. 
Their product exceeds a hundred dozen in a day. 

------------4.H'.�I •• __ --______ __ 
A C ure Cor Girdled Trees. 

Since the winter of 1867 and 1868, there have been none 
more favorable for field mice, says the New York Tribune, 
than the one just ended. Over a wide range of country the 
ground was covered with a heavy body of snow in Decem· 
ber. This was added to by frequent storms, and it remained 
during the entire season. In closely planted orchards, the 
snow was piled in places several feet in thickness for eight 
or nine weeks, and afforded just the conditions most propi
tious for these active pests. 

Under such circumstances it will be strange if, on disap. 
pearance of nature's blanket, thousands of fruit trees are not 
found girdled, eBpecially those standing in or near grass 

land. Trees from which 
the bark has been gnaw· 
ed all around and six to 
twelve inches in width, 
are sure to die within a 
year unless prompt 
measures are taktln to 
make connection be· 
tween the bark above 
and that below the 
wound. The prescrip. 
tions which have been 
published from time to 
time are as numerous as 
flies in midsummer, and 
most of them as unsatis· 
factory. Where only a 
third or a half of the cir
cle has been made, leav· 
ing a connecting strip, 

then, by covering the bare part with a coating of cow drop. 
pings and yellow clay, the young bark will grow over the 
mound much sooner than if left exposed. Where there is 
no such connection, however, the best and most simple 
method of forming one-and the method that never fails
is to insert scions (one, two, or three, as the case may reo 
quire), bridging over the barked part as in the foregoing 
picture, which is an exact drawing of a pear tree that four 
years ago was girdled, and (with many others similarly 
treated) is now in prime condition. The method is simple 
and rapid, and most any one can do the job without difficul. 
ty. Take the scions of last year's growth of wood, from 
young healthy trees, cut them the right length, bevel each 

on the same side at both ends. Then, with a budding 
knife, make an incision in the bark of the tree above 
tlnd below the injured part, and carefully press the 
,cion in place. Cover over where the incision was 
made with grafting wax, and then wind around the 
3tem of the tree, at both ends of the scions, some nar
row st:rips of bass matting, which will keep them 
firmly in place. For trees from which the bark has 
only been gnawed half or two thirds the way round, 
one or two scions will be sufficient ; but when there is 
no connection left, it will be found advisable, particu. 
larly on a large sized tree, to put in three scions. The 
work may be done at any time between the 1st and 
10th of April. The figure at the left represents a 
scion prepared for setting in the way suggested. 
When we consider the ease with which damage by 

mice may be remedied in this simple manner, the person 
who permits his girdled trees to be destroyed will deserve 
little sympathy for his loss 

------------4.H'.�I •• ------------
THE locomotive returns from fifty. one railways, for No

vember, 1872, published in the Railroad Gazette, show an 
average expense of 22'13 cents per mile for each locomotive. 
2,682 locomotives were employed, and they traveled a total 
distance of 6,958,616 miles. 
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IMPROVED WATER FIRE-GRATE. 

This is an improvement by R. J. Ellis, Liverpool. England, 
and recently published in the Engineer. Our engraving 
shows two methods of construction, one showing cast iron 
bars having the water channels formed in them, the other 
a bent wrought iron tube. 

It will be noticed that in each of these arrangements the 
bars are fixed at one end only, the other e nd merely resting 
on a bearer, so that the bars are quite free to expand or con· 
tract. The bearer to which the bars are bolted contains two 
channels, F G, communicating with the passages through the 
bars, as shown. The feed water for the boiler is pumped 
into the channel, F, in the bearer, whence it circulates through 
the bars, returning to the channel, G, from which it passes 
off to the boiler in a highly heated state. The joints be 
tween the bars and bearer are made tight by suitable pack 
ing rings. 

It is claimed by Mr. E�lis that this arrangement of bars 
not only forms an efficient feed water heater, and adds mil.· 
terially to the heating surface- of the boiler, but that from 
the bars being kept comparatively cool, trouble from clink
ering is avoided. The plan of pumping through the bars 
insures a good circulation through the latter, and the sys· 
tem of construction admits of the bars being readily removed 
from the bearer for the purposes of cleaning or renewal if 
necessary. 

Fire Alarm •• 

To the EiUtor of the Scientific American : 

Some time ago you published an article in which I described 
a fire alarm, made with strips of sheet zinc and iron soldered 
together, thepe being the metals which differ most in expans
ibility. Wood is so little lengthened by heat that it is used 
for pendulums of clocks ; and I havA tried a piece of a tube 
of zinc (the most expansible of metals) such as is used to 
conduct bell wires, 18 inches long, laid on a piece of wood 
with one end of the tu.l:)e fastened to. �� At the other end of 
the tube is a small hole made in t� sme, into which is in
serted a pin or point of the short end of a 6 inch level', 
moving on a pivot .. of an inch from the tube, giving the 
long end fifteen times the motion ; this can be moved suffi
ciently for a fire alarm by the heat of the breath blown 

through the tube, "hus i 
I made another by add
ing an additonal lever 
the tube, with levers 
fastened to the board at 

a, b and c, thus : 

This latter will increase the motion 150 times ; and in It 
room at a temperature of 65°, the heat of the hands will move 
the end of the second lever an inch and a half. S. 

------------4.�' .· �1 •• -------------
The Pow-er oC compound Levers. 

To the Editor of the Scientific American: 

Having noticed, on page 195 of your current vol tittle, It 
commnnication from J. C. C. as to the power of compound 
levers, I herewith give the equation for the same, together 
with a solution of his problem . 

The form of compound lever known in mechtitiics as It 
" knee joint" h as for its proportion P :  W : :  2 R :  tan l' a ;  
a being the angle between the bars. Now J. C. C. desires to 
know what power would be !'lxerted on the head, A, when 
the joint is acting at its fullest efficiency, the power arni of 
the lever, C, being to the weight arm as 8 to 1. A glance at 
the proportion for the " knee joint " shows that it matters 

not one iota whether J. C. C.'s bars be two inches or two 
feet long, or whether the value of his lever be 8 or equal to 
that of Archimedes. The power of the knee joint, when the 
angle between the bars approximates to 1800, is approxi
mately infinite ; for, just in the same ratio that the extreme 
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tan ia increases, the other extreme, P, diminishes, and when 
i a = 90 ° ,  its tangent = 00 , hence P is then infinitely small. 
Conversely, when the bars are t.ogether, P must become 00 
The fol lowing equation gives the value of the lever or joint 
for all angles : W = Pid -;--2h, or P : W. : :  2h : id ; h being 
the  hight of the joint from the plane on which it slides, and 
d the d istance from F to I. R. D. WILLIAMS, Ph. D. 

Baltimore, Md. 
-------------.� .. �, .. ------------

Construction. oC Dwelling •• 
1'0 the Editor of the Scientific American : 

In J. H. L. ' s  communication, printed on page 180 of your 
current volume, there are a few improvemlmts required to 
make j ust such a house as I think he wants. He proposes 
filling in bet ween the studding flush with the inside and out
side, then plastering upon the filling without furring off, as 
is usual. His house, if so constructed, will be damp upon 
the inside ; and by this, I mean to say that almost all damp 
w'llls are so, not from passage of damp through them, but 
by condensation of inside moisture ; if there be an air space 
between the plaster and the wall, his house will be warmer, 
because such space is a nonconductor. Therefore, to follow 
out his plan in part, I will commence with drain tile, as 
recommended in an excellent article in the SCIENTIFIC AMER
ICAN of March 22, entitled " Complete Drainage of Dwelling 
Houses ."  After getting the drain in place, I should run up a 
foundation. of stonp or well burned brick ; on top of founda
tion I would lay 2 X 8 plank all around for sills ; place "tl�e 
joist, and secure it from toppling over with strips. The'Ii 
nail the joist into the sills, and erect the rest of frame, rest
ing the foot of the studdlng upon the sills and against the 
joist,  to which nail securely. Carry foundation to top of first 
floor joist. I find that more cold comes in through floors 
th'ln warm air escapes by absorption or bad joints in walls ; 
tll(,refore I should nail strips, three or four inches from top 
of joist on each side, and cut in any w!tste lumber upon which 
I should spread mortar (concretlO) would be better) to within an 
in�h of th!; top of joist ; and I would serve the upper floors 
the same. In laying floors, run the flooring back again, fill 
ing in walls ; this will form a preventive against fire. Now 
when the four inches of filling is in place, I would fur off 
wit.h inch strips and lath before .p�astering ; or I would start 
in the b(>ginn ing with six inch studding, making a two inch 
space of air in place of one, as in the furring mentioned. As 
for fire, if the brick or stone foundation is carried to top of 
j oist, the flue J.  II. L. speaks of is closed at bottom ; if the 
upper floor is carried back to filling in , we have stop number 
two ; then the plate upon top of wall forms the third stop in 
flue. And we have as nearly fireproof a house as the gen
eral run of brick buildings, if not better. Even in houses 
with no filling between studding, if the floors are carrit'd 
back to the sheathing, or pieces cut between studding at this 
point, the mortar that always falls from the clinch will make 
an almost air tight joint. But carpenters who take a job of 
building, competing- with perhaps a dozen 0 hers, cannot be 
expected to do any little extras, and now-a-days buildings 
are oftener thrown together thau otherwise, built to sell, 
stylish outside, relying too often on paint and putty to cover 
bad joints. C. H. BARNES. 

Chicago, Ill. 
------------� . .• �, .. -------------

Relics oC the Mound Builders. 

To the Edit or of the Scientific American : 

On page 184 of your current volume, in an article entitled 
" The Relics of the Mo und Builders,"  occurs the following 
sentence : " The most peculiar feature about the formation 
of the skeleton was that the arm at the shoulder connected 
with a short strong bone that was connected firmly with the 
sixth joint, of the backbone, counting from the head. " A 
bone reaching from the Rhoulder to the sixth cervical verte
bra is a new feature in human osteology. This excited my 
curiosity, and I wish to enquire if other skeletons of these 
mound builders have not been found ; and whether this extra 
bone is common to them all, or whether this is a single ex
ample, and ought to be looked upon as a lU.�U8 natur(J!? If 
common to all, then we have some fragmen' ary knowledge 
of a race of human beings entirely unrelated to the race of 
Adam, but anothflr and extinct species of the same genus. I 
say another, for the skeleton found in one of the caves of 
Italy, in immediate j uxtaposition with the skeletons of the 
extinct tiger, cave bear, etc. , shows pretty conclusively that 
these anim als and man existed contemporaneously, probably 
long before Adam and Eve were created. In saying this I 
do not wish to be understood as denying revelation or any of 
the truth contained in the Old Testament. Of course it could 
not be expected that Mosea, from his very limited means of 
knowledge, most of which was legendary, would attempt to 
enlighten mankind about the fossil remains of extinct men 
and animals, of which he could know nothing. Geology 
sh,)ws very conclusively that creation and extinction have 
been the natural order of nature, that the conditions favorable 
to a given form of life have ceased, and therefore, that that 
form must have n';cessarily become extinct ; and the evidence 
is the fossil remains belonging to this or that geological age. 
Fossil remains of many animals and plants exist in latitudes 
where the living specimens have ceased to exist for an indef
inite period of time. It seems a fair inference, then, that 
this Italian skeleton and, perhaps, these mound builders 
also were of species extinct long before our progenitors were 
,created. This beinr true does not necessarily fix the stigma 
Gf untruthfulness I \foses , for he could not be expected to 
know whz the combined researches of science for ages have 
but j Jst u n folded. His history was in accordance with the 
'best light he had. and he undoubtedly believed it to be true. 

R. K. SLOSSON. 

, timtifit �tutritau. 
Deep Sea Sounding. Without a Rope. 

To the Editor of the Scientific American : 

The present mode of obtaining deep sea soundings is ex· 
tremely laborious, and by no means satiffactory. Not only 
is it requisite to lift an enormous weight of rope, but the large 
surface of the latter enables any deep oceanic current to 
carry it away from the p@rpendicular and so mislead the 
observer. 

Recognizing these difficulties it occurred to me some years 
since that it might not be impossible to dispense with the 
rope altogether and to ascertain, at least approximately, the 
relative depths of various parts of the ocean with infinitely 
less trouble. By letting a stone fall down a shaft, and care
fully noting tb e interval of time between its movement from 
the surface and its arrival at the bottom of the shaft, it is 
easy to determine the depth of the latter, which is the dis
tance traversed by the falling body. All systemati c  works 
on natural philosophy give the rules for estimating the space 
passed through during each second by a heavy body f9lling 
in air. And it is surely possible to obtain the same informa 
tion with respect to heavy bodies falling in water or light 
bodies rising in it. Now the plan which I have in view for 
deep sea soundings is based on the same principle as that 
long us ad w determine the depth of shafts , namely, by simply 
noting the time required for the falling body to reach the 
bottom ; but in the ocean depths we could not readily tell 
when the weight touched the ground, and therefore a more 
complicated, but by no means insuperable, problem is there 
presented. 'rhus. if a body specifically heavier than sea wa
ter is allowed to sink at the surfaoe of the oc·ean, it wi ll at 
the end of a certain time, varying with the depth of water, 
strike the solid ground below the latte r ;  and If at that mo· 
ment the specifi c gravity of the body can be so changed that 
it  becomes and remains lighter than water, it should at once 
begin to ascend until it again reaches the surface of the sea , 
Then by simply observing the time required for the dtlscent 
and ascent of the body, and dividing that time properly 
according to ascertained laws for the desconding and ascend
ing movement of the body, the ocean depth at the spot would 
be approximately known. The arrangement which I should 
propose may be outlined in a few .words. Hav@ a strong iron 
cylinder, with a close fitting piston, so contrived that when 
tte latter is at the top of the cylinder, both being placed ver
tically, the apparatus will readily sink in water ; but when 
the cylinder is filled with gas, the piston being at the bottom 
of the cylinder so as to retain the gas and being prevented 
from compressing the gas by a mechan�cal , contrivance, the 
apparatus will be lighter t.han water and consequently ascend 
in it. There is no difficulty about the sinking of the appa
ratus, and the ingenious devices now in use, for detaching 
extra weights and causing sand, etc. , to adhere to part of 
the apparatus, might also form part of this arrangement. 
For changing the specific gravity of the apparatus at the bot
tom of the sea, I would employ a simple contrivance like that 
of som e of the earlier torpedoes, by means of which some 
gunpowder, placed in or near the top of the cylinder, should 
bl? ignited. As soon as the apparatus struck the ground, the 
resulting gases would force down the piston and fill the whole 
space of the cylinder so that it should at once become lighter 
than the surrounding water. 

Believing that any plan tending to facilitate the acquisition 
of more correct information respecting the depth and bed of 
the ocean is not without some public interest, I submit these 
rough ideas to the consideration, of those more immediately 
interested in the subject. It is gratifying to observe that 
civilized governments are now more than ever recognizing 
oceanic science as a common field for peaceful international 
rivalry ; and the naval department of the United States, espe
cially in connection with the official labors of the late Cap
tain Maury, has already honorably distinguished itself in 
this great and useful work. Experiments of the kind now 
proposed are beyond the means of private individuals, and 
would seem to be among those which national authorities 
may legitimately undertake. 

New York city. GEORGE ROBINSON, M. D. 
-------------.� .. �, .. -------------

The C01net oC 1 8 66 and the Nove1nber Meteors. 

To the Editor of the Scient(lic American: 

It is now admitted that the comet of 1866 and the meteors 
of November 14 move in the same orbit, and that the latter 
are the debri.� of the former's disintegration. This comet, 
near its ascending node, passes almost exactly through the 
orbit of Uranus ; hence, in all probability, the present form 
of its pa.th is due to the disturbing influence of that planet. 
The date of this change in the cometary orbit is fixed by 
Leverrier in the year 126 of our era. That the first appuls�, 
however, of the planet and comet must probably have occur
ed at a more ancient epoch is undoubtedly indicated by the 
following facts : 

1. The meteoric showers observed in the years 931 and 
934, as compared with those seen from 1866 to 1870, show 
conclusively that the lengthening of the meteor cloud in the 
last 940 years has been less than that between the first peri
helion passage of the comet and the year 931. In other words, 
the diffusion of meteoric matter in the early part of the tenth 
century was too great to have been effected in so ehort a 
period as 800 years. 

2, Dr. Oppobser's period of the comet of 1866, computed 
from four weeks' observations, is 33·176 years, and this is the 
value which indicates a close approach to Uranus in A. D. 
126. 'rhis period ,  it. must be admitted, is liable to some 
uncertainty. Have we any probable data by which it may 
be corrected ? 

The identity of this comet with that of 1366 was suggested 
by Professor H. A. Newton soon after its appearance-a con-

jecture which subsequent research has strongly confirmed. 
It is also probable tbat the comet observed in China on the 29th 
of September, 1133, (Williams' " Observations of Comets," 
p. 65,) was a former return of the same body. The interval 
between 1366 and 1866 is equal to 15 mean periods of 33 '283 
years. With this value of the periodic time and the known 
secular variation of the node, it is found that the comet and 
Uranus were in close proximity about the beginning of the 
year 547 B. C. It is not improbable, therefore, that the 
former was at that time thrown into its present orbit by the 
attraction of the latter. 

If then, as seems highly probable, the comet of October , 
1366, was a former return of that which passed its perihelion 
in January, 1866, it is easy to find that the Bame body will 
make a near approach to the earth about the 16th or 17th of 
November, 1965, and to Uranus in 1982-3. At one of these 
epochs the cometary orbit will probably undergo considerable 
transformation. DANIEL KIRKWOOD. 

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

The Boller Explosion at Conshohocken, Pa, 

To the Editor of the Scientific American : 

We notice in your issue of April 5, in your Answers to 
Correspondents, a communication from W. S. B. , who says 
he was at Conshohocken, Pa. , with Mr. Le Van when he ex
amined the boiler exploded there on February 3 ;  and as we 
know the high standing of the SCIENTIFIC AMERICAN as 
well as its proprietors, before the public, we think you do not 
wish to have us misrepresented or to let errors and falsehood 
go uncorrected. If we saw what W. S. B. says in some of 
the sensational newspapers, we would let it go unnoticed ; 
but cannot do so when it appears ' in your widely circulated 
journal. 

We reply by saying that evpry word that W. S. B. says in 
that communication is false and malicious from beginning to 
end ; and we only wonder what inducement or expectations 
Mr. W. S. B. can have in view in publishing such a string of 
falsehoods. He cannot find any part of the exploded boiler 
three sixteenths of an inch in thickness ; it is all here yet 
and can be examined at any time. ,There were not so many 
persons killed as he represents, and none of the wounded 
are crippled for life, all being well and at work. We never 
carried 125 Ibs. pressure on the boilers . but only 85 Ibs . .  and 
we never exceeded it. There is no boiler here with 18 patch
es upon it, and never was, or anyt.hing near it .  He never 
�aw such a boiler here in his life. He never heard the pro
prietor say last summer, in reply to the engineer·s opinion 
that they were carrying too much pressure (from 100 to 110 
Ibs. )  that it was all nonsense, that those boilers were able to 
stand 150 Ibs. pressure. He never heard such a remark in 
his life or any thing like it. He has made this story up out 
of the whole cloth. He says the trouble was that they want
ed one man to do three men's work, and one man was doing 
it for less �han one gorJd man's wages.  How absurd is tItie 
statement ! A man is not likely to do three men's work for 
one man's wages, as you well know. The fact is that the 
engineer in charge of the boiler at the time had the engine 
to stop and start two or three times en his turn ; he had six 
boilers to attend to, looking after the water only (no firing to 
do), beside oiling ; this was about all he had to do whilst run
ning, for which we paid him twenty.two dollars per week ; 
about seven dollars per week more than engineers get here 
for running at blast furnaces where they run seven turns per 
week, and about six dollars per week more than most engi
neers get for running in rolling mills. We paid him extra 
because we thought he was a superior m.an, and we pay more 
to engineers than any one else in same business (to one we 
pay twenty. six dollars) ; and they have been here for over ten 
years. In many places engin@ers have double or treble the 
number of boilers to look after that we have here ; so that it 
does not look as if one had to do the work of three men. We 
have the reputation of paying a good price for everything we 
get, labor not excepted ; our men make as good wages and 
are paid as promptly as any in the country. 

We wish to state to you, as it may benefit others as well as 
ourselves, that we had the boiler spoken of by W. S. B. (as 
taken out from the side of the exploded one) and the one 
which, he says, has 18 patches upon it, tested with hy
draulic pressure, and it was taken out for that purpose. It 
was tested by Mr. Farren, one of the Hartford Boiler Insnr
ance Company's inspectors, to 175 Ibs. , with ice cold water, 
without showing any signs of strain or leaking a drop, or 
sweating at a seam or rivet. This test, Mr. Farren says, (ac
cording to experiments made at Morris, Tasker & Co. 's works 
with boiler tubes, etc., who say that one pound of cold water 
pressure is equal to two of steam) is equal to 350 Ibs. of 
steam pressure ; we do not, however, assert this as a fact. It 
is no doubt much more severe than steam pressure ; and 
under the steam boiler laws of Philadelphia, they allow steam 
one third less than the cold water test to which they subject 
them to be carried. '.!:'his would have given us the privilege 
to carry 117 Ibs. steam on this boiler ; W. S. B. says there 
are worse boilers working in the mill today than this, carry
ing from 60 to 125 Ibs. steam. This is false also ; we have 
not worked any in this mill since February 3, not being 
ready yet to start. But what boilers we have at tllis mill 
have been all insppcted by the Hartford Boiler Insurance 
Company, and they have no hesitation in giving us a policy 
of insurance to rUll them at their risk. We presume they 
ought to know something about boilers. 

Mr. W. S. B. has the ad vantage of us, as he is unknown to 
us ; and as we do not know where to look for him, and he 
knows us, we extend to him through you a polite invitation 
to visit us, as it would give us much pleasure to talk the 
matter over personally with him. He might give us some 
valuable information, perhaps. We will state one thing 
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more : The Hartford Boiler Insurance Company's inspectors 
say they do not care for the age of a boiler, that they only 
look for the quality of the iron, thickness of sheets, diame
ter, and workmanshiD, and that they often find old boilers 
better than some new ones. WOOD & BROTHERS. 

Conshohocken, Pa. 

TRG GOVEY.NMEN T  SUBMARINE WORKS AT HELL 
GATE. 

We should advise people of a nervous temperament, who 
contemplate visiting the excavations at Hell Gate, to refrain 
from e1"t" ring the wooden shanty, in which a laboratory 
for the maKing and filling of the nitro-glycerin cartridges 
has been extemporized. Not that there is any positive dan
ger-for 16,000 pounds of the material have been handled 
and used without an accident-but the sight of gallons of 
liquid destruction surrounding one, and the knowledge that 
should it explode utter annihilation would be the result, is 
calculated to send a disagreeable tremor even through the 
s trongest organizations. 

The nitro-glycerin destined for use at Hallett's Point is 
'ran sported from the place of its manufacture and stored, 
;leveral hundred pounds at a time, in a small arched con
crete building, erected on a reef known as Flood Rock, situ
ated in the middle of the river. From here it is carried 
to 

THE NITRO· GLYCERIN LABORATORY, 

which is located at some distance from the other buildings. 
The floor of this shop is covered with a, thick layer of dry 
plaster of Paris, which serves to absorb, and render hl1rm
less, any drops that may fall upon it. Within the apart. 
ment aA equable temperature of from 65° to 70° is -main'· 
tained throughout the year ; steam pipes, carefully gURrd�d, 
affording the necessary heat in winter, and a chest of ice 
serving to lower the warmth in summer. The thermometer 
is in fact the principal s:tfeguard. for if in cold weather the 
nitro.glycerinie' allowed to fall below the above mentioned 
temperature, it is liable not to. explode when fired, while if 
on warm days it should become heated to excess, sponta· 
neous combustion is apt to ensue. 

THE CARTRIDGES 

are made of hea"\;y manilla paper and vary in size, according 
to the amount of explosive they are to contain. A sheet of 
paper of suitable size is first wound over a roller, for half its 
length, then the other half of the leaf is covered with thick 
glue, when the whole is tightly rolled around the form. 
One end is folded and closed, and the case is slipped off the 
cylinder and covered with a waterproof mixture of Stock
holm tar, resin and tallow, great care being taken that every 
portion inside and out receives a complete coat. This dried, 
the cartridge is filled with nitro-glycerin, the workman hav
mg several quarts of the explosive in rubber vessels on the 
.able before him, and apparently handling and pouring it 
with as much coolness as :f it were water. The case filled 
the electric fuse is inserted. This is either one of the pa� 
tented fuses or an arrangement of fulminating powder at the 
end of the wires. Chlorate of potash is principally em. 
ployed, as it is some fifty per cent cheaper than either fulmi
nate of mercury or of copper. The upper end of the case 
is then twisted around the wires and covered with a thick 
mass of the tar compound, when the cartridge is ready for 
use. 

The principal point to be guarded against in making these 
cartridges is that they shall be impervious to leakage. This 
is plainly evident from the fact that, should such not be the 
case, a portion of the dangerous liquid might escape and 
spread through fissures in the rock after the charge had 
been inserted in the hole. Not sharing in the gen9ral ex. 
plosion, the presence of the nitro.glycerin in the cracks 
would not be known until struck by a drill bit, when of 
course a terrible disastEr would result. 

The number of cartrirl ges made in the laboratory depends 
upon the requirements of the works ; it ranges from 100 to 
250 per day. About 1 ,000 pounds of nitro-glycerin are used 
monthly. 

EFFECTS OF NITRO-GLYCERIN. 

Did we seek a word to express the effects of this power. 
ful explosive, we should fix upon " pulverizing, " for such 
is indeed the case. One hundred pounds of nitro.glycerin 
placed upon the surface of granite rock fairly reduces the 
stone to powder. Its action under water was well shown 
in the recent blasting of a reef near Hell Gate. The rock 
was entirely submerged, of considerable length and of pe
culiar shape, its upper portion forming an overhang. The 
first trial was made with a cartridge containing 12 pounds of 
nitro-glycerin, placed under the projecting ledge. It is sup
posed that a passing steamer generated a current which car. 
ried the charge some fifty feet away from the reef, for when 
it was exploded, a column of water hundreds of feet high 
was thrown into the air, while the surface was covered with 
dead fishes. The rock was untouched. On making the 
second attempt, several cartridges were firmly secured in 
proper position and fired. This time the water was raised 
hardly six inches, but a diver, after descending, reported 
that the reef had disappeared, lel:\ving the bottom at a uni
form level. 

NITRO-GLYCERIN COMPAl'tED WITH OTHER EXPLOSIVES. 

Nitro-glycerin is some thirteen times more powerful than 
gunpowder, and consequently, from its greater force, it ac
complishes different results. In using powder in the Hell 
Gate blasts, the rock was split off in masses of teD weighing 
several tuns each, which required a large amount of hard 
labor with heavy sledges to reduce to a portable condition. 
With nitro-glycerin the latter work is no longer necessary,as 

it is rarely that a fragment exceeds one hundred pounds in 
weight. Dynamite and dualin are considered as uncertain 
in effect and explosion, and consequently of greater danger 
than the pure nitro. glycerin. For small holes varying from 
1 to 1t inches in diameter, dynamite, we were informed, had 
been used to good advantage but ftlr larger blasts, of 2 inches 
and over, nitro.glycerin is the superior. Lithofracteur has 
not been tried, as it is stated that none can be obtained. 

HOW THE WORK IS TO BE CARRIED OUT. 

As we said in our previous article, it is the present inten
tion to extend the headings until all shall reach a point 
above which 32 feet of water exists. After the seven gal· 
leries are completed, the floor of the entire excavation will be 
lowered some fifteen feet in order to give the roof a clear 
fall of ab\>ut forty feet. It does not appear to be the de
sign to follow out the original idea of cutting chambers in 
the supporting pillars in which to place the nitro-glycerin ; 
though the exact method of arranging the exploding charges 
is not as yet definitely determined. The opinion among the 
officers of the work is tllat the piers will be cut entirely 
away, and the roof supported by heavy wooden crib work. 
The nitro· glycerin will then either be placed at suitable 
points in barrels, or else will be contained in tubing, laid 
close to the roof throughout the entire chamber, the whole 
arranged with electric fuses being connected with a battery. 
The water will then be allowed to enter the main I'lhaft. com
pletely fill the excavations and thus act as a tamping. The 
�itrorglycerin is designed to act upon the roof, shattering it 
to fragments -which, falling to the floor, will at once leave a 
sufficient depth of water. By this means the slow and ex
pensive process of subsequent dredging is hoped to be 
avoideil. 

Treil):Emdous as .he explo�ion \vill be, the water tamping, 
it :s considered, will effectually �vent all danger to adjoin· 
ing buildings, though in all probability a very near approach 
to an earthquake will occur in the neighborhood. When 
this final " blow up " will take place it is difficult to state. 
Congress has been by no means lavish in appropriating funds 
to carry on the work. About $600,000 we are informed, is 
necessary for its completion, but the progress towardJhe lat· 
ter is dependent upon the rate at which the necessary money 
is doled out. 

OTHER GREAT EXCAVATIONS AND CUTTINGS. 

No better proof of the excellence of the plans of General 
Newton can be afforded than the complete success of similltr 
operations undertaken to remo,e the obstructions in the 
harbor of Val etta, on the island of Malta. The same general 
design of work was copied and the result was a complete re
moval of the dangerous reefs. It may be acceptable, in con
cluding our notice of the Hell Gate excavation, to glance in 
hrief review over other and similar works both completed 
and in progress, awl in the..same connection, to remark the 
performances of the drill which, in our previous article we 
demonstrltted to be of such practical value. In 

THE HOOSAC TUNNEL, 

less than 8.000 feet remains to be cut. This will be done 
before Noyember, 1873, and it is stated that cars will be regu
larly lunning through the great bore before March, 1874. 
The contractors for the work, the Messrs. Shanly, state that 
by using the Burleigh drill a gain of 33 per cent over hand 
labor was obtained, which will enable them to complete the 
tunnel in five year� lpss time. It is only necessary to com
pute the loss (which would accrue if the capital invested in 
defraying the cost of the enterprise $10,000,000 were allowed 
to lie idle as it would do, if the tunnel could not be used 
for five years longer) to show, that by the use of the drill 
above mentioned, not only a saving of time, but a large sav
ing of money has been effected. The cost per yard of the 
Hoosac tunnel, although the rock is harder, has been less 
than that of the Mont Cenis tunnel, where the Sommellier 
drill was employed. 

THE ST. GOTHARD TUNNEL, 

piercing Mont St. Gothard in Switzerland, is to be thirteen 
miles in length. As the Hoosac bore is 41 miles, and that 
through Mont Cenis 7£ miles, the above mentioned great 
cutting will be longer than both together. The Burleigh 
drill, we learn, is to be used throughout the entire work. 
The 

NESQUEHONING TUNNEL, 

at Mauch Chunk, Pa. , was completed in less than two 
years by the Burleigh drill, when it was plainly proved 
that, if hand labor had been employed, at least five years 
would have been required : 1 , 000 feet of the cutting was 
through conglomerate rock, the hardest known in the coun· 
try. In headings where 15 feet per month was considered 
an excellent rate of advance by hand labor, the machine 
above mentioned accomplished from 80 to 90 feet in a simi
lar pe::iod without difficulty. 

• .  e . •  
Spring Dan gers. 

Doctor Hall, in his Journal oj Health for April, !!lays : 
March, April, and May are more fruitful of sickness and 
death than the other months of the year ; not so many die as 
in July, August, and September, but there is more disease, 
arising mainly from sudden changes of the weather, inju
dicious changes in clothing, and errors in eating. The 
causes of sickness and death are avoidable ; hence, we are 
the authors of our own sufferings, which are irrationally at. 
tributed too often to the " mysterious dispensations of Provi. 
dence. " The difference to the reader between attention to and 
neglect of some of the following suggestions may be vigor. 
ous health or a shroud before midsummer. 

In March there is a searching rawness and dampness in 
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the atmosphere which chills the blood in such a way as to 
lay the foundation for a multitude of colds,fevers,and inflam
mations. In April the atmosphere is not so much saturated 
with dampness, but the fires are early put out, and the win
ter clothing is too soon laid aside,in whole or in part. In the 
beautiful May, the mornings and evenings are damp and 
chilly ; thQ warmth of midday tempts many to lay aside the 
warmer clothing, and this lighter clothing, together with 
the absence of fires, makes a difference sometimes of twenty, 
thirty, or even forty degrees. But, in addition to these, 
there is another cause of disease, almost universal, prevail
ing through all the thr!\e months. No one thinks of build
ing as fierce fires in the spring time as in midwinter. because 
there is not the same necessity for artificial heat ; the exter
nal air is not nearly so cold, bu t we kindle as great an internal 
heat, which is excessive, and that is fever, and fever is fol
lowed with cold within twenty-four hours as certainly 
as a pendulum, carried to the right, if let go will swing to 
the left ; one is the re·action of the other, a fixed law of 
our be;ng. If . the system were kept in an equable condition 
of warmth within and without, we would have neither 
fevers nor colds, chills nor inflammations. 

We eat for two reasons ; to sustain and to warm. A 
large portion of our meats and butter and bread is composed 
of the warming principle, carbon, the province of which is 
to produce animal heat ; hence, if we eat as much in the 
spring as in the winter,there is inevitably too mnch internal 
fire, anC[ that is fever. In the spring everybody gets weaker 
because the weather i s  wa1"lIler, and yet we eat with the 
winter's appetite until Nature begins to take it away ; then 
we begin to think that something is the matter, that we are 
going to get sick ; but, instead of being content to diminish 
the quantity and quality of our food in proport'on to the di
minishing appetite, we begin to stimulate that appetite by 
" tonics " and " bitters," meaning thereby whiskey in dis
guise, for it is scarcely possible to find a tonic or a bitter or 
an appetizer of which alcohol is not a large constituent ; if 
they do whet the appetite. they are injurious just in propor
portion as they do it ; it is fighting against Nature ; for, 
while she is endeavoring to moderate our desire for eating, 
we are trying to increase it ; she aims to diminish the amount 
of fuel to supply the internal furnace ; we try to increase 
it. In fact she goes further and absolutely changes the appe
tite. In February we revel on pork and fat and sweets and 
buckwheat cakes and corn bread, which are almost wholly 
" carbon ;" we all know them to be " heating ;" and as spring 
comes on, we relish " greens " and spinage,the early vegeta
bles and fruits and berries, which we all know to be " cool
ing " with their delicious acidities. How we delight in cab
bages and turnip tops, and other green things which are 
eaten with vinegar, and turn away from pastries and pud
dings and doughnuts, and other forms of fats and sweets ! 

If, in the spring, we eat with the appetite of winter, or 
goad ourselves to it with tonics, the inevitable result in all 
ca3es, infallibly, is that there is too much internal heat, 
meaning fever, followed by biliousness with its long cata
logue of " ails," ending in dy senteries, diarrhlllas and insuf
ferable debilities. 

Families make a great mistake, especially in the country, 
in early dispensing with fires. Where there are children 
there should be a good blazing fire on the hearth, at least 
in one room in the house, all day, until the first of May, and 
during May until after breakfast, to be kindled up at sun· 
down. The instinct of the children will drive them to that 
room, and when they cease to gather around that fire, morn
ings and evenings, then, and not till then, ought fires to 
cease for the summer. 

CHANGING CLOTHING. 

Health and sometimes life itself is often lost by laying 
aside winter clothing too early. Laying flannels aside in 
the spring is a most pernicious practIce. They are as neces· 
sary in July as in January. We can better do without 
woolens next the skin in mid winter than in midsummer. 
We do not get overheated in winter ; we do in summer ; 
and the mosi frequent exciting cause of coughs, colds, and 
consumption is a rapid falling of the temperature of 
the body. All are familiar with the fact that a sudden 
checking of perspiration is always dangerous ; very 
little exercise causes us to perspire in summer, and a very 
slight draft of air checks the perspiration ; hence, eminent 
French physicians have stA-ted, after a long series of observa
tions, that colds taken in summer excite the most incurable 
forms of consumption. White woolen flannel is a most em. 
c!ent guard against these sudden changes, because it keeps 
the heat of the body in, while it repels the excessive heat 
from without ; it conveys the water of perspiration to it3 
outside, while the surface next the skin is drier. We all 
known that silk, cotton, and linen next the skin get satura
ted with water, itnd if, for an instant, the slightest draft 
of air gets between the skin and the material, there is a char. 
nel.like chill when that material touches the skin. 

The rule should be to wear w:b.ite woolen flannel next the 
skin all the year round ; thick in winter, a little thinner 
in April, a gauze material on the first day of July ; on 
the first of October resume what was laid aside in July � 
on the first of December put on the thickest, extending 
to ankles and wrists. 

These rules of change are especially necessary to all old 
people, to all invalids and you::t.g children ; day laborers 
and all out-door workers would be incalculably benefited 
by the same observances. 

• • • • • 
THE velocity of light is 192,000 miles per second, nearly. 

The velocity of frictional or static electricity over a copper 
w ire is 288,000 miles per second. The velocity of Sllund in, 
water is 4,900 feet per second. 
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LUNATIC ASYLUM, WINDSOR, ENGLAND. 

The fine architectural design, presented herewith, is from 
the proposed plan for a very extensive lunatic asylum, to be, 
erected at St. Ann's Heath, Virginia Water, Windsor, En
gland. The material for construction is brick with stone 
decorations, though the latter will be few, the object being 
to give the edifice a thoroughly brick expression. Portions 
which cannot be executed in brick will be produced from 
terra cotta or Ransome's patent stone. Very little ornament 
will be used on account 
of the expense of 
stone carving, and 
from the fact that the 
design calls for sim
plicity without impos
ing display. The ar
chitect is Mr. Alfred 
Smith . 

Another retreat for 
the insane, we learn, 
is to be shortly erect
ed at Glasgow, Scot
land. The building is 
to be a model of its 
class, to cost $300,000, 
and will be surround
ed with some 170 acres 
of exercising and plea
sure grounds. It may 
be noted in the pres
ent connection as an 
interesting fact that 
the largest as well as 
the greatest propor
tionate number of in
sane asylums in the 
United States are lo
cated in New E1'Igland. 
Massachusetts alone 
has three State insti
tutions-one of great 
extent at Worcester, 
another at Northamp
ton, and a t.hird at 
Taunton-besides ma
ny private retreats .  
conducted by eminent 
members of the medi
cal profession. 

Sleoplng Cars In 
France. 

The well known 
French firm of De
souches, David & Co. , 
Pantin, near Paris, are 
about to become the 
exponents of a new 
system of carriage con
struction for long 
through transit by 
rail, based upon that 
which has for some 
years been in operation 
in this country. The 
cars, now being pre
pared, a.e built upon 
the model of the East
ern of France railway 
carriages, being in
tended for the through 
route from Paris to 
Vienna, during the 
Univers!11 Exhibition 
at the latter  city. They 
will belong to a pri
vate company, and be 
provided with special 
attendants, apart from 
the railway companies' 
officials. Each car
riage is intended for 
twelve passengers on
ly, that being the num
ber of beds made up. 
Sanitary,laYatory, and 
toilet compartmenLs 
and appliances are to 
be provided ; and one 
of the three compart
ments into which the 
car is divided is to be devoted to ladies, or separate trayel
ing parties, as may be required. The cars will, it is under
stood, be heated by briquettes (artificial burning compound) 
on the German system, and a certain limited provision for 
refreshments will be made. 

--------------.� . .  �.�.-------------
Stecl Car Wheels. 

An improvement recently patented in England, by Had
field of Sheffield, and described in Iron, is as follows : 

An ordinary rolled crucible or Bessemer steel, iron, or 
other tyre, is heated as hot as possible (without burning), in 
a suitable furnace, and then placed in a casting box, the 
nave being first placed in the center and moulded thereto in 
the ordinary way. Molten crucible steel, or iron, or other 
metal, is then poured therein, whereby it becomes united to-

gether in one solid or hollow homogeneous weldless wheel, 
thus obtaining a combined wheel of great strength, elasticity 
and tenacity, free from the defects and liability to breakage 
of those in ordinary use. The wheel is afterwards annealed , 
if required. 

For wheels of a similar construction to those at present in 
ordinary use upon railways, the tyre is first suitably heated 
and placed in the casting box, and then the nave placed in 
the center. Pieces of crucible or Bessemer steel, or wrought 

iron, of the necessary thickness, cut into suitable lengths to 
form the arms or spokes, are arranged around, and retained 
in their position by molding in the ordinary manner. Molten 
steel, iron, or metal , is then poured in or otherwise intro
duced, until they become united into and form one Bolid ho
mogeneous weldless steel or metal wheel. These wheels 
are said to be peculiarly free from jarring and concussion, as 
well as more economical than ordinary wheels, and they' are 
not so liable to sudden expansion or contraction. The ab
sence of complicated tyre fastenings is another very advan
tageous feature. 

-----------.� .. ,� ..... -.----------
PROFESSOR JAMES DEwAlt has made a series of experi

ments by which he has ascertained that the boiling point of 
carbon is 18,032° Fah. 

The Artificial ForlDation of" Organic Substances. 

By Dr. Henry E. Armstrong, F. C. S. , Professor of Chemis 
try, London Institution : From marsh gas or methane, by 
series of operations similar to those whereby ethane is con 
yerted into ethylic alcohol, an alcohol is obtained which 
proves to be identical with methylic alcohol. or wood spirit, 
one of the main products of the destructive distill a tion of 
wood. These alcohols serve as the starting points for the 
preparation of other hydrocarbons and alcohol ",' bearing re-

lations to each other. 
similar to those which 
obtain between me
thane and ethane, and 
between methylic and 
ethylic alcohols. Many 
of the alcohols, as 
prepared artificially, 
are identical with the 
alcohols which are ob
tained, together with 
ordinary alcohol, by 
fermenting saccharine 
substances, or which 
exist in the form of 
compound ethers in 
the ethereal oils ex
tracted from various 
plants. 

A long series of pro
ducts is obtained by 
the oxidation of alco
hol. This is first de
prived of a portion of 
its hydrogen and con
Yerted into aldehyde, 
which latter is then 
converted by direct as
sumption of oxygen 
into an acid : ethylic 
alcohol, yielding ace
tic acid, the acid of 
vinegar. The other 
terms of the series of 
alcohols to which or
dinary alcohol be
longs are acted upon 
in like manner, and 
thus a series of alde
hydes and acids is ob
tained. Many of these 
acids are identical with 
those which enter ini o 
the composition of the 
natural fats. The al
dehydes are extremely 
alterable compounds, 
and readily undergo 
change, almost spon
taneously, in fact, be
ing converted into 
bodies of more com
plex composition. 

Formic aldehyde, the 
aldehyde of mcthylic 
alcohol, is probably 
formed in plants from 
the carbon and oxygen 
of the carbonic acid 
of the atmosphere 
(whence, as is well 
known, plants dmiye 
their cl>rbon), and the 
hydrogen from water. 
One of the simplest 
transformations of for
mic aldehyde is its 
conversion into sugar ; 
this conversion, how
ever, has not yet been 
effected artificially, al
though formi c alde
hyde has been con
yerted into a substance 
closely resembling the 
natural sugars. The 
aldehydes combine di
rectly with ammonia, 
and the products readi
ly part with the ele
ments of water, and 
are converted into al 

kaloids, one of which, that obtained from butyric aldehyde, 
is identical in nearly all respects with conine, the poisonous 
alkaloid of hemlock. 

A variety of interesting derivatives is also obtained from 
the acids of the acetic series, such as glycocine, leucine, gly
collic and lactic acids, all of which are substances found in 
various mineral fluids . -Iron. 

-------- ------...> � ..... -.------------
DETERMINING THE VALUE OF ANILINE COLORS.-The 

Ohronique de l'Industrie describes a new method, the 
principle of which consists in the fixiug of the coloring 
matter to be tested on a plate of glass, by means of collo 
dion. The thin film thus obtained is compared with another 
of the typical coloring material prepared in the same 
manner. 
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SULKY PLOW. 
This invention co�bines a number of useful and ingenious 

devices by which the plow may be elevated or depressed to 
furrow at any depth, and tho land wheel raised or lowered 
in connection therewith by simply touching a lever, the ac
tuating power being supplied by the advance of the machine. 
Other mechanism is provided, through which the plow may 
be adjusted by hand without altering the position of either 
frame or wheels. 

Fig. 1 gives a general per
spective view of the apparatus, 
and Fig. 2, to •• hich we shall 
first refer, shows the applian
ces governing the plow. The 
frame of the machine is clear
ly indicated in Fig. 1, and a 
portion of it is represented in 
Fig. 2, at A. B is the plow 
beam, the draft upon which is 
sustained by rods, C, secured 
to the rear end and also to the 
main frame. There are four 
of these rods, of which the 
inner two extend directly for
ward while the outer ones are 
inclined outward so as to serve 
as braces.  To either side of 
each end of the beam, B, are 
secured straps, D and E, which 
pass up between the two parts 
of the frame-one portion of 
which is removed III our en
graving. In the upper ends of 
these straps are formed holes, 
by means of which the straps 
are pivoted to the arms of bent 
levers, F an��G. The object 
of the several holes is to ena
ble the plow to be conveniently 
adjusted to work at any de
sired depth. By referring to 
Fig. 1, it will be noticed that 
these bent levers have each two 
rearwardly projecting and one 
upwardly projecting arms. The former are connected, as 
above stated, to the straps ; the latter enter the slotted ends 
of a rod, H. The pivot pin of the vertical arm of the lever, 
G, wOlks in a short slot in the rear extremity of the bar, H, 
in order that the forward er.d of the plow 

J titufifit �tutritau. 
The lever is made with an outward bend, and an offset or 
foot which, engaging with the teeth of the wheel, R, serves 
to hold the latter stationary. 

When the crank arm, N, is in a vertical position, as shown, 
the land wheel, P, will be raised, while thl\ other wheel runs 
in the furrow ; and when the arm is turned horizontal, the 
former wheel will be lowered so that both wheels will be on 
a level. To secure the latter effect, the driver pushes the 
lever, S, forward so that its offset catches the gear wheel, R. 

SACHSE'S SULKY PLOW. 

This wheel being held immovable-the machine meanwhile 
advancing-the small wheel, Q, must necessarily roll around 
it, and thus bring the crank arm, N, to a horizontal posi
tion. To retain the arm thus, a catch, T, pivoted at its upper 
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ProCessor Tyndall at HOlue.  

At a recent meeting of the Royal Institution of Great 
Britain, it was resolved that the warmest congratulations of 
the members be offered to their Professor of Natural Philo
sophy upon his arrival in England from the United States of 
America, in which, upon the invitation of the most eminent 
scientific men of America, he has been recently delivering a 
series of lectures unexampled for the interest they have cre
ated in that country, and the large and distinguished audien-

ces who have been attracted to 
them. The members of the 
Royal Institution rejoice that 
the people of America have 
shared in the advantages of Pro
fessor Tyndall's t"aching and 
illustrations of those sciences 
which have been so greatly ad
vanced by the labors of his pre
decessors, and by his own, in 
the laboratories of the Royal 
Institution. They receive and 
welcome him, on his rt,turn to 
what they are proud to be able 
to designate ae, his own scienti
fic home, with satisfaction and 
delight, an� wish him all con
tir.ued health and prosperity. 
The members of the Royal In
stitution have also tJ thank 
Professor 'I'yndall for hi] liber
al gift to the Instit ution of the 
splendid and ext0nsive appa
ratus employed by him in his 
lectures in Amcric:.t, and con
gratulate him on the) generous 
Sl)irit and the love of science 
which hl>s led him to appropri
ate the profits of his lectures in 
the United States to the estab
lishment of a f und to assist 
the scientific studies of young 
Americans in Europe. 

The resolution was unani
mously car-ried. 

-------------.� . .. �.�.-------------
THE TANIT E  COMPANY'S SHAPER AND SHARPENER. 

The annexed engravillg represents a machine especially 
designed for use in wood working establishments. It is ar-

ranged to run six wheels between journals 
beam, B, may begin its upward or downward 
movement in advance of the rear end, to cause 
the plow to leave or enter the ground more 
more readily. The lever, G, is simply pivoted 
at its angle to a suitable support ; the lever. 
F, however, is secured to a cross bar, I, which 
works in bearings on the frame of the ma
chine. To this bar, and near its end toward 
the plowed land side of the implement, is at
tached a levE-r, J, which is provided, as shown, 
with a handle place\! within easy reach of the 
driver. By this means it is clear that the 
plow can be raised or lowered at will without 
calling into play the devicE-S below described. 
Referring now to Fig_ 1, the arm of the lever, 
J, is seen passing through the slot of a con
necting link, K, and is supplied with a pin 
which enters a short slot in said link ; so that 
the lever and link may be locked together, and 
the former operated by the movement of the 
latter. A notch in the link allows of the de
tach�ng of the two portions whenever it is de
sired to raise 01' lower the plow by hand, as 
above described. The link, K, is prolonged by 
an arm which is secured to the axle, L, and 
which works in bearings attached to the frame. 
This is not shown in Fig. 1, being necessarily 
obscured by other portions. M is the furrow 

THE TANITE COMPANY'S SHAPER AND SHARPENER. 

and one overhung wheel, the latter being «'s
pecially intended for sharpening or gumming 
saws. The rest shown in front of the wheel 
can be adjusted on a lin c parallel with the 
arbor o.n either side of the table . It can also 
be supported across the tr(lugh in the bed of 
the table, thus allowing it to come between 
the e 'llery wheels. The rE-st shown at the 
end of the machine outside of  the overhung 
wheel has finished surfaces, and can be easily 
set so as to allow the grinding of a bevel at 
any desired angle. The arbor is of steel, one 
inch in diameter between bearings, arranged to 
carry wheels from one fourth to one and a half 
inches face, movable collars bping supplied for 
this purpose. Wheels as large as eight inches 
in diameter can be used if desired . The wa
ter or oil trough being cast into the bed of the 
table is not liable to injury from rust or mis
placement, and can be emptied by removing 
a plug, th,· handle of which is shown under
neath the table. The base of the machine is 
four feet by two feet six inches, and the dis
tance to the center of the arbor is b tlt about 
three feet. The apparatus stands vcry firmly 
and is well and strongly braced. The coun
tershaft is here shown underneath the table, 
as it i5 usually preferred, but it can easily be 

wheel which revolves upon a journal on the axle. To the 
opposite end of the latter is secured a crank arm, N, at the 
end of which is a spindle, 0, on which the land wheel, P,  
rotates. To the hub of this wheel is attached a small gear 

wheel, Q, the teeth of which engage with those of a larger 
wheel, R, that revolves upon a journal on the extremity of 
the axle outside the crank arm_ 9 is a lever pivoted to the 
frame and provided with a handle convenient to the driver. 

extremity and supporting a weight is made at its upper end 
with a projection which is rounded off above but square be 
low. When the crank arm turns forward the inwardly ex
tending end of the spindle, 0, strikes against this projection, 
which is thus shoved aside, but is immediately carried back 
by the weight, thus locking the crank arm in place, and per
mitting the disengagement of the lever, S. On the lower 
part of the last mentioned portion is a stop, U, which takes 
against the rear part of the catch, T. When it is desired to 
return the crank arm, N, to a vertical position, and raise the 
land wheel-by moving the upper end of the lever, S, to the 
rear, this stop pushes forward the catch, T, and releases the 
arm when the weight of the frame, etc., lowers the opposite 
end of the machine-and the arm becomes upright. The 
crank arm and lever or link, K, being both rigidly connected 
to the axle, as the former moves to raise or lower the wheel, 
through the medium of the link, the plow beam and plow 
are also raised or lowered at the same time. A suitable stop 
is provided which prevents the crank arm from being carried 
backwards beyond a vertical position. 

The other portions of the device need no especial reference. 
The mechanism is not complicated and appears of a strong 
and durable nature, while the advantages offered as detailed 
above will, we do not doubt, favorably commend the ma
chine to the notice of agriculturists. 

Patented through the Scientific American Patent Agency, 
March 11, 1873. For any further particulars required, ad
dress the inventor, Mr. Louis i!achse, Monmouth, Polk coun
ty, Oregon. [See adverti�ement en another page.]  

placed on hangers above. While especially designed for 
shaping and sharpening molding bits, cutters, saws, and oth
er wood working tools, yet the machine can be applied to a 
variety of purposes by workers on metal. For further par
ticulars adnress the Tanite Co. ,  Stroud sburg, Pa. 

-------------.� . . �---------
POSTAGE STAMP AFFIXER. 

The convenience of the device represented in our engrav· 

ing will, we think, be at once recognized by all who have ev&, 
had occasion to affix the postage stamps to large quantities 
of mail matter. It consists of an ordinary spring hand press-
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er, as shown, beneath which is a. small box in which the 
stamps are placed, pasted sides up. Within this receptacle 
is a plate supported by a fixed standard, which passes 
through an aperture in the bottom. When the box is  pushed 
down to the preeser, the stamps do not follow its motion. 

The letter is first moistened at the place on which the 
stamp is to be stuck, by pushing it between the roller and 
dampened sponge. Then it is laid above the box and the 
presser is brought down upon it. The case is thus forced 
downwar� s, and the letter carried in contact with the upper· 
most stamp, which adheres to the wetted surface. A coiled 
spring on the standard raisllS the box back to its place. 

This ingenious invention was patented through the Scien
tific American Patent Agency, January 21, 1873, by Mr. E. 
B. Morgan, of Paterson, N. J. 

--------------�.�' .. �. 4.�----________ _ 
PATENT OFFICE DECISIONS. 

IMPROVEMENT IN SUSPENDER 8TRAPS.-J. W. WATTLBS.-A.PPBAL. 
LEGGETT, Commissione'r: An amendment bhould not be received wblch Introduces Into the application a featm e not described In the specillcation as originally IIled, and which has.not been sworn to by the inventor. There Is no novelty In making a suspender strap by uniting several layers of a fabriC which is well known although It has never beeu used for that 
f�rF�ti�i�if�r&�f8:��h ':���P8 have been previously made from other simi· 
it ig �}�:.: la�Oo���\�O�o��;�:i!i�:�t1Cle of manufacture " does not entitle 
in���n:''ii �� ������:rt j��[�� ��,.".:t:�':.�'l.r:!�ntable, lt sho�1d require 
hl�fr�;lt °b�e :'�!f:,:'t rig��:pf���:�:;�al�lr,�r; :;.!� ��It� �d�..:rr"et��I� Invention. 
IHPROVEMENT IN SKATE FA STlCNINGS.-BEHB & MONGBL, ADll.-EXTBNSION. 

LEGGETT, Co'mmi88ioner: The extension of a patent refused because the application was sustained 
����rnt�it�:"1��I���: a�3 p�JIJ��:�':i :�11�I�U��:�:3. the Invention was 
bl!d�:sf��!� ���;;��: t�r��';,::i'�'!."�:ef!: P.;'t:g,�I�;':,�':::�r,t ��J� 1m can be made to cover SU�8eqUent improvements, to ta.Ke measures for that purpose. 

DECISIONR OF THE COURTS. 
United States Circuit Court---Dlstrlct oC New .Tersey. 

SAWING MACl1INE PATENT.-E. S. EMERSON et al. VB. EDWARD SIM)I 6t al. 

so�h��d"��t�%���s�'l,':!��rua�i� 1:'i��l���s\f.���e�;ol:�����.?·S��� machine .  I t  appeared that the dofendants, wltlj(lut knowledge of the patent, ha<1 purchased a single IIOJIochlne Which was acknowledged to be an Infringement of complainants' patent ; and, further, that when they were notilled that 
���re��:3 �nfrll�g��fe���y ftr�r.:gtZ a::r��o���t tt�e u::;;�I:I�a�t� �';,v.ic:� established license fee for persons o'f the class of the defendants for using machines made under the patent. : The case came up upon exceptions to the master's report, to whom It had been referred to state an account of the prollts received bY the defendants and to assess the damages suffered by the plaintiffs. 
NIXON, Judge. * 
wft�atil� ����\�';,���e ;�r��":.�nla::��¥s ��:�3 oT�sl� ����r:��g���OIl��� complainants. It appears that the defendants purchased the machine In 
����r'i.�n'i!'��:�h:,i��:ri�:n�::'�"i];Tep?:mt��, �M8�!�J�;dr�:YlnusJ':n�� 1871 ; that it was used sOle!r In their own business In sawing boards for the 
gal'h'!,f����rnOef :h"e':.k����lIe��� ���rral:.���:"�:�l��:,f����::1�g�!\��:: commenced. No cas, Is therefore made for exemplary damages. and the sole question Is whether the amount IIxed by the comglalnants for a license 
f�� �':.reen�:��il:r:�I�sc�ft'��;� �/��l:,rSt�f I�3g"e ��a��eJ 'i:::::r�nt�� damages suffered by complainants from the defendants' lnfriagement. The courts have always found It dltHcu.Jt to lav down any precise rule of 
���"����:. p�t;��g��gsBec1ro"nl�r:l�t��� �: �'f'i."� I�!�:o':�!�� Igr\�!X an Invention without the consent of the patentee he fOrfeited and became liable to pay to t�e patentee a sum that should be lit least equal to three times the piice for which the patentee had usually sold or licensed to other persons, the use of the said Invention. This was found In actual practice to be a measure cf dama.ges both inconvenient and harsh ; inconvenient, becsuse it did not make provision for those CBSes where the &atentee me-n-
���'i:i�r:'e'h:'�:e��Wo�� i':.".te���s����c�J':en�i��':.':,�h"�I�':!n:�y:::;�\�ea� tion to be made between the innocent violator and the wilful pirate. The 14th section of the act of July 4, 1886, before referred to, restricted the jury to actual dama!:es, but allowed the court In Its discretion to treble the amount, accordmg to the circumstances of the partlcnlar case. This section has been re-enacted in the law of July 8, 1870, and, ln addition thereto, au-
!��r�ij's�::, b:gf ����:;;,e��E31:. ��e t1':.��fJ����!b�� �g:Ig..;� a:c�Itrl� inventor, with power of 0. cOlTesponding increase in its diliJcre�n. But, although no rufe can be laid down applicable to all cases, there Is one which 
g��i:'s�¥le:m��!?tfea:i�rotl�h��:'':,'':n':�J:!': :�: tt�t�:!"o� �1Kf��:n�roon� If he has an established license fee, Ihe amount of such fee Is his loss or damage for the use of the luventlon without a IIceuse. '!'he Supreme Court, in Seymour et aZ. VB. McCormlek, 16 How., 490, sab: : ;;!::�: t� ':'':,Tten����:�jsVJ��g�:�:;f. ��e���sg��elf,:!���o�h:>;'���gf of his actual damages, when his lnventlon has been used without his license." 
����;�� ��.Il'3I::�p��WI:g.,if60�I���Tn"�p:ri'{��n, ,,�. W:;��4 ¥is�;'J� ; In 

The defendants seek to avoid the application 0'1 this rule In the present case by showing that they ceased to use the complalnants' lnventlon when apprised of the patent, and substituted other appliances which render the 
lrs���iI�� ��!t�::g��ft��v�f a�o���:f�!.l?� ���::-sSuig�rt'hes� ��:.�rt:fe'X 
:��I:;:���W�r''l�re t�:t�������:��.i�I::;:I:�ih�h�e1e��:�: .rr';,"��� ti,:� mltted to get ::ld 01 the consequences of a confessed Infringement by alYeglng that they might have used some other machine as advantageonsly as 
�:� ��'i!'ltl��n�¥t:�;, ��:;'�';.'iit:;v��:,aJ'l:' rr'l.�K�"o°���'i.\t I�e :e��::l�:'1�f COI���\'h������:�'1:.; opinion that the exceptlous must be overruled and the master's report eonllrmed, and It Is ordered accordingly. Such decree in this case will give to the defendants the right til use the Invention of the complainants during the life of the patent. 

:: f #t�I::et�Io�od�fi�����;�' 
Supreme Court oC the United State •• 

DBNTAL VULCANITE PATENT.-BE:NO:NI E. GARDNER, APPELLANT, 'V8. TBB 

GOODYEAR DENTAL VULOAN1TE COMPANY 61 al. [Appeal from the Circuit Court of the United States for the District of Rhode Island.] Mr. Chief Justice Chase delivered the opinion of the court : The original suit In equity was brought by the Goodyear Dental Vulcanlte Company af.alnst Gardner to enjoin him from the use of certain patented 
����e��� t��rr:tg���'na: gR����;�r��:dc�:f�Kn;�:n�O�h&e�a;��u:tde��: In favor of tbe company In tlte Circuit Court for tlie Dlstrlc. of Rhode Island 
h':. �'ifeti&:bo1"iJ�1�·1����rfE:��\�I�Jsbc,::.u��:t���ci::d�elow was R1IIrmed 
N::gl�"J:g:�;d"� �gg�c�.!:le�o:�:�lc����:.aIlO,:''t'J'�°l.�d o�nM;,I�J>l. before the decree In the circuit court Newbrough and the company compromised all matters of difference between them. with the understanding· that this Suit should go on to the IInal heal1ng and determination, both In the circuit court and in this court on appeal, as H .he compromise had not been made . The company, however,p,ald the counsel ewployed for the defense as well a\!��'s�hf'a�::�';,";e�� ���;. �1�i;gg�J' :�u.��et�':,e���I��I��: g�'l�.; com
�:�r. I��he� �::.t�h�r�l;;f; �fci��:;I��s:�rt��u�Tt ��!�!'a;; t�I�,::�r:e�he ap· 
oll�aJ'p��!I:.a: l�t���.:fftn"lor::J'� lh"ec��ttbfl:��:I��;'I6'!ta��� 0Ji;�t't� les. are j large 0IJposing interests of which they are neltlier the legal nor pquitab e owners . But It cannot be admitted that one party to a suit can 
��rht.:';l����i 1�f�s& �������hd�':i�g.�� I���: ����t ��°p;.:��r��I�tP�!i argument of the o�use as to make the suit merely "olluslve In both courts. It can make no <l\ffetenoe that the counsel fees were charged to the party, IIPPllrently tbough not reaUy lI"ble to pay them and payment from tlie other Pll.ty groeured through him. This, Indeed, ls a circumstance against 
�hfJ'ea��tiollo &a?����e f&e: ����:� t:t�i3�:l�:'li';retofore made, and to ol!SlIjISS the IIPpeal, must, tljerefore, he �rantlld. and an otdermade to recall 
t�"w�:�:;at� s��I:1!'a�a��e::e 1�·�11io in et'i�����':.��tof 'i:et��'i,���rs!!'�o IIctually repre�ented �he company w£IClj lIjerlt. blame or which ought to 3ffee

.
t In any degrer. the "Igh e.teem in wl\lcl\ th

. 
ey have been held. Neither 

of them appears to haye had any knowledgQ ot any arrangements made by tllelf cl!ent� w!tli the opposlng l'!\<rt;r. 
\Tuite" Statell CI.-cult Court· ... Southern DI.trlct oC 

New York. 
IIAND a'l)AMP PA'l)EN'l).-THOMAS 1. W. RORER'l)SON .,8. JOHN GANlCTT AliD 

IUOIlA.BL HOLmAN. BLATCHFORD, Judge : 

tol'�:eleJf:{:tfa�t��:�:e�'t2����a;:r ��IW\�J��,;�o:.:::le� \'.���f.:'��ts�� 

��� ��t.:�g�lel���e�:�en!a�:��� bt:: &a�iege t�e!::g'e'r�f�1���elh�8�':; that were Involved In the suit of the same plaFntlff against the Secombe Manufactnrlng Company In this Court. The only defences set up lu this Court, In the answer In this suit, are that letters patent for Inventions 
�:a��g�'agl:uil,"!a�f:�irll�h�a��':t� ::�c::a:t�� l';,OJ������Ot�· t��! Mi. 
���enfar,:'t��sl:':e�f�� f,rIgI �� �s��!:do�.!�������:�':.P�i::.tJu��a t�r� pubRc use, and the combination of devices described In his patent has never been and eannot be successfnlly used as a hand printing and dating stamp, orJgre�ae':[c!�� ��rll.':,s�u������h !�e���i:�:';d to has been put In. 

1'0 say that the plaintiff's inventfon Is of no use, and that the combination of devices descrl�ed In his patent has never been, and cannot he, success· fully used as a hand printing an. dating stamp, or for any of the purposes set forth In his patent, wloen It appears that the defendants have made and sold large numbers 01 stamps containing th� Inventions set forth In the claims of the plaintiff's patents, and have Introduced them Into use, and tnat, ln such stamps, the combination of devices described In the plaintiff's gatent Is use<1 1n the manner directed bl. the r:lalntlll in the speclffcatlon of 
c�':.�tJ:�ei \� �e�e�lot'h� �r"oJ�eeg���U�{IO�e o�v����c:J:cl&�a����. W��� defendants' stamps contalJj P '  eclsely what the claims of the plalntl1l"s patent set forth and claim, and this Is not denied In argument. Yet It is said that the plalntl1l"s apparatus will not work with sucli Inking process as he describes In his patent, and will oulywork with such an Inking iibbon as the 
1f:��::�����n t�:�::: o�I��tl�a��Cm��:t o�:�t��u��r 1:�l�%I�rl��I�g device, and the stamp duly pressed npon a letter or other suftable substance, an Impression will be left thereupon of the types contained In the ring, C, and also of 1 hOBe t>;pes of the type wheels, c, d, e that are In line with the types In the ring, C. He does uot show, by description or drawing, any form or arrangement of Inking device. His Invention does not concern an Inking device. He states that lils stamr wlll work with a suitable Inking device. The defendants show that It wll work with a snltable Inking device, and 
��a;�W w�thk�:��:�1 sJt�g� ��n::I��fn thUv\��tl�rllf:e'���l:l'e�:!CI� directed to show that t�e plaintiff's stamp wfu not work with an unsuitable Inking device, which Is, In effect, wbat he himself says, In hi. specillcation, and such evidence clearly shows that the plaintiff's stamp, when used wlth an inking rlbboni as a sultahle Inking device, wlll do what the specillcatien says It will do • .  t Is, therefore. useful. It Is shown that an Inlilng ribbon, 
�a�nahn��Yn�evl;3' :n�s :nel��¥�;�o�f.,��e 1��e oolet�; f���t}!;rl:������ head of a sultaIfle Inking device, referred to In the specll1catlon . One may give Itls trouble than another. The pad may require care to be used In ieeplng the type wheels clean, where tlie stamp Is frequently used. But aU this has notli1ng to do with the completeness of thc Inventlon, ln a legal sense . ' S. In r"ard to the use of a guide or plunger In connection with the handle. -ThtYspeclllcatlon says that tbe stamp Is to be .. duly N;essed .. upo£ the sf�����ceo�':.ri;h�%a�se �Tt����i�n �r t�u�X��d:ic:t t s tg:tS �fo tlf.':,l h",.�K l!lrected by the skill of the user. T�e evidence shows t'f;at, for some uses, it 
lt�-::���:i.����k�afie�o��I�:e��n�����:���:g::aI�I�nn���I�ge"l����!� handle of the plaintiff, carrying tbe apparatus for the purposes set forth by .the plalntllf. "l'he other objections snggested by the evidence have no force and require no consideration. 
VI��e g�ot�:a���t��:��, 1�f';,n�rr��I!�I�s���� I�ymt'li: ��;:n'1t������:��eil� arrangement of dates on revolving cylinders was " al l improvement which revolutionized the manufacture and use of stamps" by superseding the type setting stamps formerly In use. That Improvement Is conceded to the plaintiff by the abscnce of all evidence attllcklng the novelty of the patent. e.There must be a decree for the plaintiff. for a pcrpetual lnlunctlon, and an account of j}roftts, and an ascertainment of aamages, with costs. 
�:,.a::�. Rofg�e:o��l'.!hJ'ef!�I.N��i [The Chamberlain Mannfacturlng Company No. 10Courtlandt Street,New York, and N. L. Chamberlain, J308ton, Mass., have, we understand, acquired the exclusive privilege of ;working thiS patent.] 

NEW BOOKS AND PUBLICATIONS. 

THE ROMANCE OF ASTRONOMY. By R. Kalley Miller, M. A., 
Fellow and Assistant Tutor of St. Peter's College, Cam
bridge, England. New York : Macmillan & Co., 38 
Bleecker Street. 

This Is a most entertaining and pleasing little volume, the contents of which were originally prepared for delivery In lectures, and were subsequently published In the Light Blue, a Cambridge University magazine. The readers of the SOIENTIFIO AMERIOAlI' need not here be told of the wonders of modern astronomical discovery, or of the fascination and absorbing Interest with which they are read : and In this book will be found the most attractive of these facts and phenomena, exhibited In a pleaSing and graceful style by a thorough and capable scientist. 
REPORT ON THE HYDRAULIC LIME OF TEIf" its Fabrica

tion and Use in Construction of Marine Work, Canals, 
Aqueducts, Sewers. etc. By Leonard F. Beckwith, Civil 
Engineer, etc. New York : D. Van Nostrand, 23 Murray 
and 27 Warren Streets. 

The work now before us Is an elaborate and exhaustive account of the properties of the lime from the quarries of Tell, which Is a place on the banks of the Rhone, In the department of Ardeche, France . The question of the v�lue of hydraulic cements, espeCially In the preparation of artillcial stone, ls now one of very great Importance ; and the material treated of In this report Is well known In the United States markets. 
MANUAL OF CHEMICAL ANALYSIS, as applied to the Exami

nation of Medicinal Chemicals ; a Guide for the Determi
nation of their Identity and Quality, and for the Detection 
of Impurities and Adulterations. By Frederick Hoff
mann, Ph. D. New York : Appleton & Company, 549 & 
551 Broadway. 

In this book, Dr. H01l'tnann has given a most valuable aid to the practical and sclentillc pharmaceutist. As he states In his preface, the preparation of drugs and materia medica generally has passed out of the honds of the retailers and compounders of prescriptions :  and the valne of a knowledge of tests and reagents becomes doubly apparent when we consider how various are the modes of manipulation In use by manufactUring chemists, to say nothing of the numerous ways, dishonest and other" Ise, by which the qualities and effects of chemicals may be altered. Dr. H01l'tnann's book Is especlaIly directed to these pOints, and Is compendious and complete. 
A DICTIONARY OF SCIENCE, comprising Astronomy, Chem

istry, Dynamics, Electricity, Heat, Hydrodynamics, Hy
drostatics, Light, Magnetism, Mechanics, Meteorology, 
Pneumatics, Sound and Statics. Preceded by an Essay 
on the History of the Physical Sciences. Edited by G. F. 
Rodwell, F. R. A. S., F. C. S. With numerous illustrations. 
Philadelphia : J. B. Lippincott & Co. 

ThIs work Is a valuable compendium of .dentillc knowledge, which has, during the last few years, made such uneXllmpled strides. Among the con· trlbutors are Professors Bottomley, Crookes, Guthrie, Proctor, Tomlinson, Wormell , and Rodwell, the work being edited and supervised by the last named scientist, who has also contributed the Introdnctory eseay, the articles which may be InCluded under the generic title of .. Heat," and many others. As an authoritative text book for the sciences as they are In the present day, this work can hardly be overestimated. 
EXPRESSION : ITS ANATOMY AND PHILOSOPHY. By Sir 

Charles Bell, K.H. With Notes and Illustrations. Price 
$1 .50; New York : S. R. Wells, 389 Broadway. 

An acceptable reprint of a well known work. No writer of modern times has more deeply studied the subject of expression In art and nature than Cbarles Bell ; and hi. writings are not only valuable for the student and the artist, but are enJoyable by every cultivated mind. 
A TREATISE ON THE STRENGTH OF BRIDGES AND ROOFS, 

with Practical Applications and Examples, for the Use of 
Engineers and Students. By Samuel H. Shreve, A. M., 
C. E. New York : D. Van Nostrand, 23 Murray Street 
and 27 Warren Street. 

There Is no branch of engineering science which Is of greater value and Interest to the public than brldge.bullollng ; and American engineers are justly proud of the many structurel which carry our railroads over dltHcult places. The Ingenuity and fertility of resource which American engineers have employed In these works have elicited the applause of the profession In older countries, and have pointed out the American timber bridge as a model of originality and economical construction. The book now before us, which we have not hitherto been able to review at any length, Is a complete and detailed treatise on tbe practice of the best engineers, a8 shown In the most exemplary specimens of thl8 department of civil engineering. The explanations of the theoretical part of the subject and the CRlculatlo'!s 

are admirably lUCid, and are Intellllllble to the most unlettered reader ; and the book Is likely to be eminently useful to the stndent, and to raise the repntatlon of Its author. 
Invention. Patented In England by Amerlean •• 

[Compiled from the Commissioners of Patents' Journal.l From March 14 to March 20, 18'73, Inclnslve. 
ARTIST'S SORAPBR.-H. J. Haight, New York city. BLASl'NG.-E. A. L. Roberts, TitUSville, Pa. BooT PEGS, BTO.-J. B .  Wlnsl"w, Boston, Mass. BUILDING MATBRIAL.-G. De Witt, J. Fairman. 
CASTING STEEL.-W. Dougherty, Philadelphia. Pa. CLAllP.-W. H. Goodchild, Bayonne, N. J., S. F. Hay, Brooklyn, N. Y. CURTAIN FIXTUBlC.-C. Buckley, L, L. Sawyer, Meriden, Conn. LAYING PIPES.-J. F. Ward, Jersey clty,N. J. 
LOCOMOTIVE WATBR ApPABATUS .-W . E. Prall, Washington, D. C. MAXING CHEESB.-H. A. Freeman, Sherburne, N. Y .  MAKING SOREWS .-J. A. Ayres, Hartford, Conn. Mos.uo VENBERS.-H. F. Krause, Brookl)n, N. Y. PEAT MAOHINE.-C. L uxton, Hudson city, N. J. Pull!', RTO .-I. K. Harwood, W. Newcomb, Baltimore, Md. RoTARY PuMP.-S. A. West, San Francisco. Cal., L. Goodwin, VIrginia, Nev SEWING MAOHINR.-J. Boyle, New 1 0rk city. STAY BOLT.-J. Cochrane, New York city . 
TRANSMITTING MOTION, ETO�-T. A. Weston, Rldgewood,N. J. 

�tt.eut �mtdtan and �ortign �at.eut�. 
. 

Improved Breech Loadinll' Fire Arm. Henry Hoppenau, Kansas City, Mo.-It conSists In a spring lifter peculiarly constructed and arranged to Bilow the slide freedom of movement, whlle It Is Itself always kept In proper position for use. It also consists In a slotted post placed on a slide so as to serve as a handle for moving It and as a guide for an adjustable Sight. It also consists In a device for retracting the bolt consisting of a slide grooved on the nnder side and shouldered to act a"alnst a lug on top of bolt. It also cf)nslsts In a bolt or needle carrier provided with n notched side piece by which It may be locked with a screw until It Is desired to lire the weapon. 
Improved Device Cor Emptying Stoves. Bernard ConneIly, 100 Duane street, New York clty.-Thls lnventlon haa for Its object to furnish an Improved device by the use of which the ashes and cinders may be discharged from the body of the stove and removed without raising a dnst. In the middle part of the bottom of the stove Is formeil a recess to receive tbe ashes from the grate. Upon the outer sur· face of the sides of the recess are cast lIanges. The rear end of a plate, when pushed fully In, enters a recess or groove In a llange cast upou the lower edge of the rear end wall of the recess. The forward end of the slide Is turned npward, and Is so formed liS to lit npon a lIange cast npon the outer snrface of the forward end wall of the recess. To the forward end of the slide 18 attached a handle, by means of which It may be drawn out and pushed In conveniently. Downwardly projecting lIanges are formed upon the bottom at a little distance from the side and rear end walls of the recess, said lIangea having Inwardly projecting shoulders formed upon their lower edges. A pan Is provided, the sides and rear end of which have their npper edges bent ontward to :lit and rest npon the shoulders of these lIanges. With this con· structlon, when the stove Is to be emptied, the slide Is drawn out and the grate Is dumped, the aahes and cinders falling Into the pan. The slide Is then pushed In, closing the bottom of the stove. The pan may then be detached and emptied whenever desired or convenient. so that the stove may be emptied and the ashes and cinders rdmoved wlthont allowing a par· tlcle of dust to escape Into the room. 

Improved Metronome. John A. Heckenbach, Mayville, Wis.-This Invention relates to a new In· strument for keeping the time during musical performances or exercises ; and consists In such an arrangement of clock work, and connection thereof with an adju."�le Index hand, that a suitable number of vibrations of a pendulum can be prodnced, and from the pendnlum a suitable number of strokes on a gong or bell. The pendulum vibrations are rep;alated by an ad· justable slide on the pendulum stem, and serve, by means of cams on the pendulum pivot, to vary the speed of the rotating escapement wheel, whleh wheel has projecting pins on one side for moving the clapper of the bell. The pins on the escapement wheel are set In circles, with varying nnmber. In each circle ; and the clapper can, by the aforementioned Index hand, he brought In line with either one of the Circles, so that In a given speed of rotation of the escapement wheel the number of bell strokes can still be varied. This latter adjustment Is for the purpose of giving the 6th 4th, or other subdivisions of measure. 
Improved Police Nippers. John B. Craig and Michael Haughey, St. Louis, Mo.-The Invention relates to a policeman's nippers. The handle of this Instrument Is, by a shank, cou· nected with a sort of box, between which two cnrved jaws are pivoted hy pins. The pivoted ends of the jaws have tootbed portions meshing Into each other to cause tbelr simUltaneous movement In opposite directions. A spring Is lltted Into the box and bearing against the edge of one jaw. A spring trigger Is pivoted within the box and catching Into the teeth of the other jaw. When the jaws are open they are ready to be applied to the wrist of a prisoner. As soon as the trigger Is touched the spring will force the jaws shut around the prisoner's arm. In this pOSition the lower ends of the jaws become locked together by a spring catch. 

Improved Cnltivator. William Wlllerton, Jacksonville, Ill.-The Invention consists In the im· provement of cnltlva tors. The wheels rev81ve upon the journals of short axles ; to the rear ends of the plow beams, are attached the standards, upon the lower ends of which are formed seats for the plows, which may be of any desired kind. The plows are connected with each other and held at the proper distance apart by the bar, which Is made In the shape of an Inverted U, and has arm8 projecting from Its opposite side bars. The arm. are secured to the plow 8tandards so that the pl ows may be readily adjusted further apart or clooer together, as may be required. The forward ends of the plow beams han clevises attached to them, which are connected with eyeholts, attached to the lower ends of uprights. The upper ends of the uprights are secured to the front cross bar of the frame so that the forward euda of the plow beams may be adjusted at a distance apart corresponding with their rear ends. The uprights are strengthened against the draft strain by the Inclined braces. The rear ends of the braces may be adjusted to correspond with the adjustment of the uprights. To the plow beams near their points of Intersection, are attached the 10 \Ver ends of two chains which pass over two pnlleys, placed loosely upon a long keeper, so that the pulleys may adjust themselves further apart or closer together, according to the distance apart of the plows, and so that the puIleys may move as the plows are moved In guiding them. At a little dlstance·ln front of the cro •• bar the for\Var<1 end. of the chains are attached to the rear end of a single chain, which passes around a pulley, pivoted to the forward cross bar of the frame, and Its other end Is attached to the forward end of a notched bar which passes through a keeper, and has a handle formed upon Its rear end, so that the driver Can adjust the plows to work at any desired depth In the ground or raise them entirely away from the ground as may be desired. To the rear end of the tongue Is pivoted the draft box, to the ends of which are attacbed the rear ends of the draft chains. The seat ean be raised and lowered as the hlght of the corn may require. 
Improved Die for Shaping Hatchet Blanks. Jonathan Yerkes, Frankford (Philadelphia). Pa . ,  asslguor to Yerkes and Plumb, of same place .-Tbb·dle has, near the forward end where Its surface Is concave or lIat, projecting lips at the sides, the Inner faces of said IIP8 being beveled. Where the face of the die 18 convex or rldg, shaped, the lips are ·not required, as the lateral enlargement of the blank o;'er the ronnded ridge Is desirable. The upper die Is of the same form a8 tile Inverted die The blank to be shaped Is placed on the lower die, and Ihe upper then brought down. The lips embrace the blank before the surfaces Can reach 

and press It ; therefore, the lips prevent all lateral enlargement and serve, In fact, to bevel the corners of the blank, and start the octagonal shape of the hatchet head. 
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APRIL 
Improved Car Coupliu&,. 

Melvin C .  Doubleday, Sharon, Vt.-The Invention consists In an Improve
ment In car coupllng •. The drawhead consl.ts of an upper plate and a low
er plate connected at the outer end by a bnmper plate, from which plate 
they extend back and are fastened so as to remain parallel with each other. 
The conpllng link consl.t. of two bars conllned In a reversible box. This 
box lIts between the plates of the drawhead, and Is attached thereto by a 
central pIn upon which the box turn.. The bar. forming the conpllng link 
are placed In the box with their coupling ends prOjecting from the box and 
through the bnmper pl .. te of the drawhead. To allow the box to be renrsed, 
or turned end for end, with the bars thus arranged, the bumper plate Is slot
ed. Spring. cunllned In the box .erve to force the coupllnl' bars together. 
In one ctlupllng the bar. project and form the conpllng link ; In the other 
the box Is reversed, the conpllng bars being turned Inward, while the other 
end of the box receives the link and coUpling pin. When the two couplings 
come together, the ends of the bar. enter the .prlng jaw as they snap around 
the conplfng pln. This jaw prevent. the ends of the bars from .preadlng, 
and makes the coupling .ecure. The jaw .lIde. on a rod upon wblch Is a 
spiral spring. The advantage of making the coupllne box reversible I. that 
any two car. may be coupled togetber. For nncoupllng tbe car., the pin I. 
withdrawn, wblle tbey couple automatically. 

Improved Tobacco Pouch. 
Daniel Read, New York clty.-Thl. lnventlon bas for It. object to furnish 

a combined tobacco p oucb and wallet ; and It consist. In the combined to
bacco ponch and wanct, compo.ed of the pouch, made of rubber or other 
suitable waterproof material, and provided with a metallic frame, and the 
pocket. of a wallet arranged upon one or both Sides of said pouch. 

Improved Machiue for Upsettiu&, Tires. 
Charles J. Peter.on, Brevard Station, N. C.-The object of tbls Invention 

Is to provide mean. for I" •• enlng the diameter of a wheel tire without cut
ting the tire. The tire to be upset I .  bent Inward on the machine, and then 
f a.tened by the keys between .errated jaw. ; and while hot tbe bent portion 
Is hammered down llat to the bed plate , thus upsetting It. The tire I. after
ward dressed upon the anvil and applied to the wheel. The bend In the 
tire before operating with the machille may be more or Ie •• according "" 
the amount of upsetting required. 

Improved Mosquito Net Frame. 
Nicolai Petersen and Ro.a Roe.cber, of Memphis, Tenn.-The object of 

this Invention Is to supply a portable mosquito net frame which may easily 
be placed In position for use, adjusted to an·y desired bight, and, after..use, 
be readily folded and .tored away. The device consl.ts of a top center 
piece, compo.ed of two parts blnged togetber, which may be folded and 
opened. It .upport. four diagonal arm., wblcb are laterally movable 
therein, which again bave pivoted t o  their end. four leg., adju.table to any 
de.lred hlJ>:ht by tubes and .prlng arrangement. A string connect. the end. 
of the arms J1rm!y, and I. u.ed al.o for tying when the frame Is folded for 
storage. 

Improved Gig Saddle Tree. 
John Bauer, Newark, N. J., a.slgoor to Chas. M. Theberath and Jacob H. 

Theberath, of same place.-The InventlQn conillsts In Interposing between 
the skirt alld jockey of a saddle a one-piece metallic plate with pendent 
pins. These pin., paSSing through the 'lIap at an oblique angle, hold the 
oame In place without further fastening. Therefore It Is only necessary on 
a gaged machine or o therwise to punch the skirt at the places where the 
pins are to pas. throngh It, wblch will Insure the proper adju.tment of the 
lIap. The upper leather or jockey cover. a plate and Is held In place by the 
fa.tening of the top vlece or .addle .cat and allo by the turret fastening. 
By the use of this the lIap can be properly applied by unskilled per.on., and 
a perfect lInlsh will be Insured without effort. 

Improved Dress Elevator. 
Morl. FOX, New York clty.-Thl. Invention relate. to a new attachment 

to ladle.' bu.tle., hoop .klrt., or other dre.s .upports, by means of which 
the dre.s can be r .. lsed to clear It of mud or rain water durlng b .. d weather, 
or during pas.age over muddy .treets or roadB, and subsequently lowered 
a t  will. 

ElII'1's vili&, aud Vanin&, M;achtne. 
Thoma. W. Minter, 182 N .... au Street, New York clty.-Thls Invention 

relate. to Improvements on a carving and engraving machine for which 
letter. ; atent of the United State. have been recently granted to the .ame 
Inventor. The present I nve ntion consl.t., principally, In Simplifying the 
supports for the artICle under operation, and for the pattern, and the means 
for adjn.ting the .ame. The holder. are lItted Into a .Iotted tilting frame 
SO tbat they can be adju.ted any desired di.tance apart, and combined with 
a .Ingle longl;udlnal screw that hangs In the tilting frame, for turning them 
on their axe. In eqUBl degree. The Invention also consist. In connecting 
the .wlvel frame of the cutting tool, by rods, with a crank of the feeling 
pin ; so that wben one I. turned on the vertical pivot,  the other will also be 
turned In equal manner. The Invention fin .. lly con81sto iD m .. klng the vibra
ting tool and pin holding beam longitudinally as well as vertlcally adju.ta
ble on and with It. holder, . 0  that It can be set to all kind. and sizes 
of work . 

Improved Whip Socket. 
John W. Coe and Daniel Merritt. Wllllam.burgb, N. Y.-The Invention re o 

late. to whip holders which have on the same standard a pair of clasping 
jaw. above and a ba.ket below. The .tandard ha. a shoulder and a screw 
thread formed upon Its lower end to adapt It to be scrcwed Into the timber 
of the carriage frame . Its npper part has a shoulder formed upon It, and 
ha. a s crew thread formed upon It. upper end, to which are attacbed .prlng 
jaws which curve outward and Inward to form a recess to receive and hold 
the whip. A basket I. provided to receive the butt of the whip, which Is 
made In the form of the Inver . e d  frustum of a hollow cone. · In placing 
the whip In the socket the butt of the whip I. placed In the basket and the 
whip ld tben pre •• ed Into the .pace or opening between the jaw., whlcb 
presses a movablejaw back and allows the whip to pa.s lnto the rece.s be
tween the jaws. To remove the whip all that Is nece •• ary l. to drsw lt out
ward, which pres.es the movable jaw back. 

Improved Knitting Machine. 
Edouard Tallboul. and Ambrol.e Renevey, St. Just· en-Cb .. u.s�e, France, 

as.lgnors to Joseph Freeman, Windsor Lock., Conn.-l hl. lnventlon con
slst. ln the improvement of knitting machines. There are two sy.tems, 
which comprise knitting mechanism., which, working together, produce 
plain ribbed work of the ordinary .ort ; but each may be worked separately 
to produce plain work, or either the vertical or horizontal needles may be 
worked alone ; and one .et may be making 1.laln work While the other set Is 
making rancy work. ·lhe mode of working the two 8et. of needles to·  
gether for plain rib bed work I • •  Imllar to the mode of operation In other 
knitting frames having vertical and horizontal needles, and need not be de· 
scribed ; but for working each set .eparately to prodnce a separate fabric 
on each, a .eparate thread Is .upplled to each set, the one for the vertical 
needles being fed through one golde where the horizontal needles will be 
forced back before they take the thread, thus throwing the horizontal nee
d:es out of action at that place where the vertical needles take the thread 
and 'form the stltche.. But at the next feeder the horizontal needle. will 
take the thread wblle the vertical needle. will be prevented from werking 
80 as to throw off their stltche., so tbat said needles cannot rI.e high 
enough for the loop. to pa •• below the latche., and they will be prevented 
from taking the thread .upplled to the hori zontal needles by rea.on of the 
said thread being fed through an eye which I. so far In advance that their 
hook. pas. below a comb before the thread come. within their range. But 
at this feeder the said horizontal needle. wlll, ln this case, be forced back
ward further than when they are working In connection wlLh the vertical 
needle., ln order to draw In thread enough to form tbe stltche.. ThI. I. not 
nece •• ary when the two .et. of needles are working together, because the 
vertical needles govern the length of the stitche s .  The .eparate fabric. 
can be Instantly merged In one by .ultable appliances. In this manner 
double fabric of any length or shape may be made . By other arrangement. 
several change. In the order of working the needles may be effected. Double 
ribbed work on the vertical needles and plain ribbed work on the horizon. 
tal needle. may be made at the .ame time. If, ln these operatiOns, threads of 
different colors be used at the dlll'erent feeders-say a black one on one 
feeder and a white one on the other-the result will be a black surface on 
one side of the work and a white one on the other :  but, lf the work be 
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pulled or .tretcbed out laterally, a white Interior will be seen from that opening of the ring sieve and pressed Into the 1I.0atine Ice, when the latter 
.Ide which .hows a black surface and a black Interior will be seen from will rise up t o  the rim of the cylinder. 
that side which .how. a white surface . These double ribbed stitches can Improved Life-Preserviu&, Float. 
either be continued all the time or be alternated trom time to time by plain Theodore Ho.mer, Sandu.ky, Ohlo.-The frame somewhat reBembles a 
or other work, at will. With the threads of dlll'erent color. , both vertical horseshoe In form, and Is made af WOOd, In two .ectlons, the Inner side. of 
and horizontal .trlpe. can be varied at plea.ure. The same kinds of work which are grooved, with the groove 1I11ed with cork to make the frame 
can be produced on both .et. of needles, at the same time making the work buoyant. It I. made, .ay, three feet w ide and four feet long, and about 
alike on both side., whereby It will be rever.lble at pl ea.ure , or one set three Inches In thickness, with a circular orillce therein to receive the 
may make dllferent kinds of w ork, while other kind. are made by the weight 01 the person u.lng I t .  I Through the opening I. a .afety belt at
o ther set. In addition to thl. capacity of the horizontal needles for per· tached to the frame, which Is buekled around the chest of tne person, un
forming work of the same kind that the vertical needles do, they can make der tbe arm. or around the wal.t. Loop. are provided, by mean. ot which 
stripes, squares, and many other useful combination. of different stitches.  other persons In the water may hold on to the frame and support them -

Improve.l Machiue for Makiue Plow Irons. selve. .  In the frame are sloto In which are rotating paddles or prop ellers. 
James M. McGinty and Tboma. Nolan, Moulton, Tens.-Thls Invention Tbe shaft Is revolved by mean. of the levers, wblch the per.on In the frame 

has for Its object to furnish an Improved machine for forming plow bars. seizes, the shaft belne rotated, when he pulls on the Ie,vers, by means of 
To the drlvlnff shaft Is attached a segmental cog wheel, the cogs and blank ratchet wheel. and other mechanism. 
.pace belng .o aHanged that the bar or plate t\l be cut will be fed forward Process and Apparatus for Makiug Val'bonate of Soda. 
the required dl.tance, and then allowed to be .tatlonary while the dies are Erne.t Solvay, Brus.els, Belglum.-Thl. lnventlon con.lsts : In forCing car-
operating. Tbe teeth of tbe .egmental gear wheel me.h Into tbe teeth of a bonlc acid gas, obtained from any convenient source, through a high column 
gear wheel attached t o  a second .hatt that revolve. In bearings In the of a solution of salt and ammonia , the hlght of which alway. exceeds and II 
frame . and which by suitable means I. connected wltb the feed roller.. As generally .everal times a. large a. It. greate.t width, and so make the liquor 
the bar or plate from which the plow bars are to be cut Is fed forward by descend and the gas ascend m :Inly In a vertical dlrectlon, lty which mean. a 
the rollers, It pa.ses along a table between goldes, which keep the .ald bar verY active reaction I. obtained, and a complete prevention of the heating 
or plate In proper po.ltlon to be operated upon by the die s .  The lower or of the liquid : The use of a .Ingle ves.el of considerable hlgbt In proportion 
.tatlonary die I. secured to the table.  The upper or movable die to Its width, called the ..  ab.orber," for treating tbe solution of salt 
slide. np and down, ln way. attached to the frame. The dies are .o formed and ammonia by carbonic acid : The u.e of plates peoforated with small 
as to form two plow bar. at each operation. Each die Is provided with two hole. and provided with teeth round their circumference In the Bald 
punches to form the holes In the plow bar, an d with h ole. to receive the ab.orber, ln order to dlvIdp. t!le gas as often a. practicable : The peculiar 
punches of the other die, and which extend out to carry olf the plug.. The form of calotte or globular .egment gIven to these plates : The use of 
plow bar I. lifted olf the punches of the lower die by two pivoted bars, and plates provided with one or a few large hole. In the .ald absorber to prevent 
which arc .0 arranged that they cannot ral.e the plow bar above the level the mixing of the liquor at the bottom and top of the .ald absorber : Feed
of the table, .o that It may be pushed from the machine by the bar a. It Is Ing the liquor Into thp absorber at about half of It. hlg'.tt, for obtaining the 
fed forward by the roller. . The plow bar Is held while the upper punches liquor In the upper half of the ab.orber In a lit .tate to retain the ammonia 
are withdrawn by .tops, which, when the upper die de.cends , enter a notch carried olf by the ga. from the lower half of the absorber : The use of a 
In It. When the die descends the lIr.t time after a bar Is fed Into the mao \"acuum lIlter for .eparatlng the bIcarbonate from the IIqnid : The drying 
clllne , lt forms the whole of one plow bar and all the second one but .epara · of the bicarbonate and It. conversion Into mono.carbonate of .oda with the 

. ilng It from.She bar. The second time the de de.cend. lt  cuts oll the .ec· same lIlter by pa •• lng " clll"rent of air or other ga. through It : The drying 
ond plow bar, wholly form. the third, and forms the fourth all but cutting apparatn., consl.tlng of a cylinder In which are placed circular .helves 
It from the bar, and .o on until the bar ls cut up . with proper opening., and which I. provided with shaft arm. and scrapers, 

Im .. � oved Cookina- Vessel. which cau.e the drying .u bstance to move from the top to the bottOlD of the 
William Y. Thom.on, Oy.ter Bay, N. Y.-Thl. Invention has for Its object cylinder : The u.e of hollow .helves heated Internally In the said drying 

to furnl.h an Improved cooking vessel or boiler. Upon the Inner surface of apparatu. : The drying apparatu., con.l.tlng of a hooel. provid ed with a cen· 
an ordinary cooking boller, near It. upper edge, I. formed a lIange for the tr81 sbaft, arms, and .craper. : The regeneration of the ammonia from the 
cover to rest upon. To the Inner .urface of the boller, upon It. oppOSite liquid from which the blcarbonat� has been separated by magoe.la or a 
.Ides, are formed projections at .uch a dI.tance above the lIange a. to af· basic chloride of magneSium, and the subsequent treatmant of the liquid 
ford .pace between them for the cover. In the forward part of t�e cover Is thus obtained , by wblch muriatic acid er chlorine is obtained, and the mag ,  
formed a number of small holes, through which t h e  lI'1uld contents of the ne.la, a. well a. a l l  t h e  .alt which h a .  not been converted Into bicarbonate
boiler may flow out when the said boiler I. tilted. Tbe perforated part of are recovered. 
the cover is covered with a lI.ap , the edge of which I • •  0 tormed a. to lit Improved Apparatus for Protecting Grain and Seed. 
agaln.t the Inner surface of the boller, to prevent the e.cape of .team Jeau Methodlos Joannldes, of Mark Lane, London , England.-Thls Inven. 
through the holes. In the edge of the perforated part of the cover are tlon ha. for It. object to prevent the mildew and rotting flf .eed or grain of 
formed netche. corresponding III pOSition with stop. upon the boller, .o all kind., and other things, during the period of being stered on board 
that by turning back the llap and turning the cover around that edge of the .hlps,  or In other places ; and thl. by an apparatus .0 arranged that fresh 
cover may be raised, allowing the cover to be detached. In the cover Is air I. conducted Into and about the ma.s of .eed or grain thus stored. The 
formed a hole of sull.lclent .Ize to allow a fork to be Inserted through It to apparatus con.l.t. of a perpendicular cylinder of .ultable material, with 
..  try " the content. of the boller, whether they be fully cooked. 'rhe ordl - eight or more horizontal pipes of like material, all connected with and 
nary ball Is pivoted to the boiler In the ordinary manner, Upon one side branching from the perpendicular cylinder. The .ald cyllndero, both per
of tbe lower part of tbe boiler are ca.t two lug. at a little dI.tance apart, pendlcular a:ld horizontal, are perforated with small h oles for the clrcula
which lugs proj ect outward , and Incline toward each other. The ends of a tlon of the air, but so as not to allo w  of tbe grain, .eeds, or other things 
.mall ball, which are bent out ward, are pa •• ed through hole. In the lugs . passing through. A .erle. of small tube. are placed In the In.lde. of the 
By this construction, when no weight I. upon the ball, the ela.tlclty of the large one. for the return of the conllned air and to keep up the circulation . 
wire forming the ball and the Inwal d Inclination of thc lug. will hold the The apparatus thus formed I. placed In the compartment of the ship ,  or 
ball In an upright po.ltlo n .  When weight jg thrown upon the ball  In tilt· where the grain or seed may be .tored, but I. not a lI,.ture of the storage 
Ing the boller, the elasticity of the wire that form. the ball allow. It to chamber. The perpendicular cylinder, projecting above Into the open air, 
work In the lugs a. readily as If they were .tralght. bas attached to It a funnel-mouthed ventilator lItted with sponges cheml-

Improved Bottle Washer. cally prepared for purifying the air before It. adml.olon Into the cylinder . 
William Dlcll:,New York clty. -Thls Illv'l1'tlon ha. forlts object to fur.;nl.h Thu. fresh air Is Introduced down the perpendicular Into the horizontal 

an Improved device for washjng bottles, lamp chimneys, globes, etc. A perforated cylinders, and, thu. dl.trlbnted, secure. the object In view. 
hollow cylinder, the lower end of which Is lI.anged, I. attached t ... a ba.e of Improved Vartrid&,e Made of Fusible Metals, ete. 
sull.lclent weight to anchor the device In a pan of water. In the bottom of WlIllam Henry To oth, Brlxton, England.-ThI. lnventlon ba. for it. object 
the cylinder are formed open!nll:., which are clo.ed with valves opening up- to fnrnl.h metallic cartridge. which can be expelled from lire arm. with the 
ward. A pl.ton lit. Into the cylinder and ha3 d hole formed In It. center projectiles without leaving any re.ldue behind to foul the barrel.. The In 
and I. attached to the lo wer end of a tube, wblch pa •• e. up through the ventlon con.l.ts In constructing the cartridges and projectile. or bullets 
cover of the cylinder and ha. a pan attached to Its npper end to receive the either of one piece, or they may Ite made of two or more piece. jOined toge
water from the article being wa.hed, anti guide It back Into the pan. The ther, an d  for .ome purpose. metallic ca.e. are made to take In the projec 
tube has holes formed In It. upper part to all o w  the air to pa.s In and out tne. and powder or explosive compo.ltlon. In the manufacture of these 
freely. The lower end of another tube revolves upon a pivot attached to cartridge., any metal or compound Is u.ed which 1. not corrOSive, .uch ao 
the b ottom Jf the cylinder. Upon the lower larger part of thl. tube Is composition. of lead and tin,  and any other meta1l1c sub.tance which will 
formed a .crew thread of .teep pitch, which lit. Into a .crew thread upon fu.e or melt at a comparatively low temperature, whereby the de.tructlon 
the pl.ton • •  o that the tube may be revolved by the up.and - d own move· of the cartridge Is completely elfected ; or for a cartridge which Is It.elf 
ment of the said pl.ton. The upper part of the tube I. made .maUer and explosive.  In making the body of the .ame, the meta1l1c .,ubstance I. em
pas.es up through .. hole In the pan . The brush I. formed upon the upper ployed, with the addition of blsmutb , such cartridge to be lIUed with pow 
end of the tube. In using the device the bottle or other article to be washed der or other explosive co mpo.ltlon. 
I. held over the bru.b , and the lIr.t tube and pl.ton are moved up Bnd 
down by mean. of the handle, formed upon the pan, revolving the brush. 
A. the pl.ton I. raised a vacuum Is formed In the lower part of the cylinder, 
and the at:nospherlc pre •• ure forces the water In, opening the valve and 
1I111ng the lower pan of .ald cyllnderr. A. the pl.ton I. forced downward, 
the valves are closed, and the water I. forced up through the .econd tube, 
and I. discharged agaln.t the Inner surface of the article to be wasbed 
while the .ald .urface Is being rubbed by the bru.h . 

Improved Apparatus for Reuderin&' Tallow, etc. 
Peter W. Dalton, Jer.ey City, N. J . -The object of thl. Invention I. to 

provide means for " rendering " tallow and greaBe, and cooking and drying 
the fertilizing animal matter. lelt after the taUow or grea.e has been sepa· 
rated, together with such other animal matters as may be added thereto ; 
and It con.l.t. mainly In the mean. of connecting the tank or Inner cham· 
ber for containing tbe .u Dstllnce to be rendered, etc., with an annular 
steam space surrounding the same, whereby the .urplu • •  team from the 
tank I. discharged Into .ald space, carrying olfenslve odors with It, and en·  
abllng them to be conden.ed by Introduction of water through a suitable 
pipe. 

Improved Washiu&, Machine. 
Cyrus Watson, Wh�te Cloud, Kan.a •. -Thls Invention has for Its object to 

Improve the con.tructlon of that clas. of wasblng machine. In which the 
clothe. are wa.hed by pa •• lng them back and forth between a pair of roU
ers connected with the box or tUb. The bottom of the tub Incline. down· 
ward from tbe center toward each end. The lower roUer, which I. made 
smooth, and It. j ournal. revolve In bearings In blocks, the lower end. of 
which are notched, to rest upon the angle of the bottom . The blocks are 
connected and held In po.ltlon. by cross bar. . The upper edge. of the 
cro •• bars overlap the .Ide. of the lower roUer to prevent the clothe. from 
working In beneath It. The upper part. of the block. are .Iotted vertical· 
Iy to receive and .erve as bearing. to the j o urnal. of the upper roUer, so 
that the said roller may move up and down to adju.t Itself to the varying 
thlckne •• of clothe. that may be pas.lng between the rollers. The upper 
roUer l. corrngated or lIuted, and Its j ournals project, and to one of them 
• attached tbe crank by which the machine Is operated. Vertical connect · 

Ing rod. are placed In vertical grooves In the .Ides of tbe box, and upon 
their upper end. are formed hooks, which hook over the journal. of the 
upper roiler. Upon the lower ends of the rod. are formed cro •• head. to 
receive the end. of a .prlng. 

Improved Apparatus for Coollug Liquids, etc. 
Heinrich Meidinger, Carlsruhe, Germany.-Thl. device I. based on the 

fact that a concen trated .olutlon of salt Will, In contact with tho proper 
weight of Icc, produce a temperature of 80 Fahrenheit. If, however, an 
exce.s of salt Is added, the temperature will always be constant-·that I., 
B°-as long a. any Ice I. left undls.olved, because the excc.s of salt will 
preserve tbe solution always In Its hlghe.t concentration.  Thl. apparatus 
is worked In the following manner : A cylinder I. lIUed with a certain 
weight of pounded Ice, and thel!. & certain volume of concentrated lalt s o ·  
lutlon I. poured over I t .  Then a ring sieve I. 1I11ed with coarse aalt and 
hung Into the cylinder : last, a conical veslel Is put through the central 

Cigar Bunchiu&, Machine. 
Henry B.  Bun.ter, 10 Barclay Street, New York L'!ty.-Thl. Invention haa 

for Its o bject to furnish an Improved machine for bunching cigars, The 
ba.e frame of the machine I. a light casting, and Is de.lgned to be secured 
to a table or bench. Upon the forward end of the frame I. f" rmed a railed 
projection In which Is formed a T groove to .erve as a guide for the tongue 
or golde bar of the t,ble or top frame and cause It to mOVe back and forth 
In a .tralght line. Upon the rear end of the base frame are formed two up. 
wardly projecting lug., In the upper end. of which are formed Bcrew ho;e. 
to receive the screws, wblch serve as center. to the ends of the roller. The 
top frame move. back and forth between tbe arms of the ba.e frame, and 
In It. side bar. are formed longitudinal .Iots,  through which the roUer 
pas.es, which roller thus supp orts the upper part of the machine while 
moving back and forth. The frame Is guided, a. lt  moves back and forth, by 
the arm., between which It move., and by the tongoe , and ha. grooves In 
,to .Ide. to lit Into the T groove of the pl Ojectlon. At the rear edge of the 
platform I. formed a trough or reces., Into which the prO)'Jer amount of lIU
Ing for a Cigar Is packed. In the end parts of the recess are formed holes t o  
aUow the du.t that may enter said rece •• to escape. Upon tbe forward edge 
of the platform are cast hooks, upon which the bunch I. received. Tbe for
ward end of an apron or strip o! cloth, or other .ultable material, passes 
down through a slot In the forward edge of the platform, and I. attached to 
a rod of .uch a sIze and length that It cannot be drawn through the said 
slot, and which Is held up against the under side of the platform by an 
adju.table .prlng. The other end of the apron or .trlp passe. over the 
rOiler and I. attached to a rod, to enable It to be lengthened and sbortened 
by turning the rod In one or the other direction to wind said cloth from or 
upon It. In using the machine, the frame I. pu.hed fully forward , and tbe 
slack of the c,oth Is pressed down Into the recess. The binder \1 tllen laI d  
upon the cloth u p o n  t h e  platform, w i t h  o n e  e n d  or corner extending dowlI 
Into the recess. The proper amount o f  1I111ng to form the bUllch Is tbell 
placed In the rece.s and the frame I. drawn bac k. This roUs the bunch over 
and over In the bight or fold of the cloth, winds the binder around it, and 
bring. It Into �roper condition to reeeive the wrapper, which Is applied by 
hand In the ordinary manner • 

Improved Lamp. 
Frank A. Flanegln, Fagundu. City, Pa.-Tne collars of glass lamps are 

usuaUy fa.tened to the body of the lamp by means of plalter of l'al'l& or 
cement. Collars thus fa.tened are very IIpt to get loose, lind IIr� oilD.e. 
quently rendered u.eles. until repaIred, Tbls Inventl()n relllte, tQ !l1I 11lI. 
provement In the �a •• of Il\mp <lol1ars 111 wlllch "prlllgs al'l! elllployed tg 
.ecure the .am� to l/1mp., alld the Improvemel\t consists In tile lI!'1'lln!!1emel!� 
of a tubular screw and It. attllohed sPl'lpgs with a Ilimp golla., 

Improved liIaw filet, 
Jobn W. LeSlie, Cairo, lll.-The Invention consl.ts III the mode of fasteD. 

Ing a saw set to a handle. The saw set attacbment, which consl.ts of a 
.hort, narrow, but strong plate of metal Is lIrmly attached to the ferrule so 
a. to project from It, radially. It has a notch or slot in the end,  at right 
angles to the handle, onlt&ble for bending the teeth sldewlle by the handle 
when engaged In the Ilotch. 
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The Charqefor insertion under thi8 head 18 $1 a Line. 

Fairman's Chucks. See Price List, inside. 
" The Railroad Gazette, the best railroad 

newspaper in the country."-[Sprlngfield Repuollcan . ]  
Subscription $ 4  p e r  year ; single nnmbers, 1 0  cents. Ad· 
dress A. N. Kellogg & Co., 72 Broadway, New York. 

Chucks with 4 Independent Jaws, and Uni· 
versal with 3 JawB, made by Fairman &Co.,Baltimore,Md. 

Wanted-Work under instruction in a first 
class pattern shop.  One year's pra(;tice and first class 
joiner. Satisfaction gnaranteed. Reference given. Ad· 
dress McNamara, S1 Grand St . ,  Jersey City, N. J. 

Wanted-The address of every intelligent 
reader of the Scientific American, to whom will be B�_nt 
free a specimen number of the Illustrated Phrenological 
Journal. Address, with S cent stamp for p ostage, S. R. 
Wells, Publisher, 389 Bro adway, New York. 

Who makes or can furnish Springs for clocks 
and mechanical movements ? Address Robert Faries, 
P. O. Box 238, Decatur, Ill. 

Large Stock second hand tools just received. 
Charles Place & Co., 60 Vesey St., New Y ork. 

Graining of every kind taught by hand·made 
Samples and full written instructions. For Terms, Spe� 
cimena and Reference, address U E. Line, Grainer, Roch 
ester, N. Y." 

For Sale-A set of the Patent Office Reports 
(Mechanical) , with all the Indexes, from 1851 to 1871, 
Inclusive, 50 Volumes. Thos. Bradburn, 29 Ann St., N.Y. 

Buy First & Pryibil's Bandsaw machines, 
which are more used than any other in the country, 
Also, Shafting and Pulleys a speCialty. 467 W. 40th St., 
New York City. 

Gauge and Nulling attachment for Wood 
Lathes. William Scott, Binghamton, N. Y. 

Buy Gear's Wonderful Paneling Machine,  
:Coston, }tass. 

The word " agony " is the only single word 
in our language that at all indicates the degree of pain 
caused by metal spring Trusses. The new Elastic Truss 
aftords instant lelief, is worn night and day, retains the 
rupture securely, and is not removed till the cure is 
effected. Sold cheap. sent by mail everywhere by The 
Elastic Truss Co.,  No. 683 Broadway, N.Y. City. who Bend 
Circular free on applicati on. - [N. Y. " Independent, 
�larch �Oth, 1873. 

No W'ood Manufacturer should be without 
TIlChards' Treatise on the Care and Operation of Wood· 
working Factories and :Machlnery. Only $1.50. E. & F. N. 
Spon, New York . 

Gear's Machinery Depot is the largest 
known. Boston, Mass. 

Wanted-Some Good Patents. William C. 
Porter, Cincinnati, Ohio, Box 1319. 

Hand Fire Engines, Price $300 to $2,000. 
Also ,  over 800 different Style Plimps for Tanners, Paper 
Mills, and Fire Purposes. Address Rumsey & Co., Sen� 
eca Falls. N. Y., U. S. A. 

Diamond Carbon, of all sizes and shapes, fur· 
nished for prilling rock, sawing stone, and turning emery 
wheels or other hard substances, also Glazier'S Dia · 
monds, by John Dickinson, 64 Nassi'l St., New York. 

Artists' Combined Rubber and Ink Eraser. 
Very Superior article. Sjze No. 1,  price SO cts.; No . 2, 
15 cts. ; No. 3, 10 cts. Sent postpaid to any address, 
J. H. Green, 26 Beekman Street, New York City. 

Wanted-A second hand Steam Engine, 5 or 
6 horse po wer, to run a Hay and Straw Press, or to nse 
with a Sawing and Threshing Machine. Address M. H. 
Viets, Eagle Bridge, N. Y. 

The Best Smutter and Separator Combined 
n America. Address M. Deal & Co., Bucyrus, Ohio. 

For Re.pressing Brick Machines, apply to 
Anderson Brothers, Peekskill, N. Y. 
Stave & Shingle Machinery. T.R.Bailey &Vail. 

Screw and Drop Presses, Fruit Can ) ) ;es and 
Dies of every description. Thomlls & RobinsoL, Cinn., O. 

Send postage stamp for Spon's new Cata· 
logue of Mechanical and Scientific Books, 730 Sansom 
Street, Philadelphia, Pa. 

Send for Geo. Gebbie's Catalogue of Scien· 
tific, Architectural, and General Literature. 780 Sansom 
Street, Philadelphia, Pa. 

Peck's Patent Drop Press. For circulars, 
address the sole manufacturers. Milo. Peck & Co., New 
Haven, Conn. 

Thomas's Fluid Tannate of Soda removes 
Scale from Steam Boilers. Saves Boilers and Saves Fuel . 
Price 10c. per lb. in bbls., X bbls., or kegs. For Circular, 
address N. Spencer Thomas, Elmira, N. Y. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

Shortt's Patent Couplings, Pulleys, HanO'. 
ers and Shafting a Specialty. Orders promptly fille� . 
Circulars free. Address Shortt Mf'g C o . ,  C . rthage, N.Y . 

Mills for Grain, Paint, Ink, &c. Ross Bro's, 
Willlamsburgh, N. Y. 

Damper Regulators and Gage Cocks-For 
the best, address Murrill & Keizer, Baltimore, Md. 

All Blacksmith Shops need a Holding Vise 
to upset bolts by hand. J. R. Abbe, Manchester, N. H. 

Parties desiring Steam Machinery for quar· 
rying stone, a.ddress Steam Stone Cutter Co.,Rutland,Vt. 

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

'The Berryman Heater and Regulator for 
Steam Boilers-No one using Steam Bollers can allord to 
be without them. I. B. Davis & Co. 

Belting-Best Philadelphia Oak Tanned. 
c. W. Arny, 301 and 303 Cherry Street, Philadelphia, Pa. 
J.R.Abbe, Manchester,N.H., sells Bolt Vises. 
Circular Saw Mills,with Lane's Patent Sets; 

more than 1200 in operation. Send for deseriptlve pam .. 
phlet and price list. Lane, Pitkin & Brock, Montpe
l ier, Vermont. 

Key Seat Cutting Machine. T.R.Bailey & Vail. 
Tree Pruners and Saw Mill Tools, improve. 

ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y. 
Five different sizes of Gatling Guns are now 

manufactured at Colt's Armory, Hartford, Conn. The 
arger sizes ha.ve a ral�ge of over two miles.  These arms 

are indispensable in modern warfare. 
For Steam Fire Engines,address R. J. Gould, 

Newark, N. J. 
Covering for Boilers and Pipes. The most 

economical and dnrable article In use. Took first prize 
at American Institute Fair. Van Tuyl Mannfacturing 
Company, 528 Water Street, New York. 

40 different Bandsaw machines, 60 turning 
and Improved oval lathes, shaping, carving and moula. 
Ing machinery, for sale by First & Prylbll, 461 W. 4Oth 
St., New York City. 

Boring Machine for Pulleys-no limit to 
capacity. T. R. Bailey & Vall, Lockport, N. Y. 

J 'imtifit �mmtau. 
The Manufacturer and Builder for April is 

just onto splendidly illustrated. Send to Publishers, 37 
Park Row, for Specimen copy free, P. O. Box 4379. ,2 a 
year, with elegant Chromo. 

Lathes, Planer, Shaper, Shafting, 30 Boilers, 
Engines and Stock of Machine Shop, for sale very law. 
Henry McCollnm, Long Island elty, N. Y. 

Gauge Lathe for Cabinet and all kinds of han· 
dleB. Shaping Machine for Woodworking. T. R. Balley 
& Vall. 

Shafting and Pulleys a specialty. Small or· 
ders filled on as good terms as large. D.  Frisbie & Co., 
New Haven, Conn . 

All Fruit·can Tools,Ferracute,Bridgeton,N.J. 
The Berryman Manuf. Co. make a specialty 

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

For Solid Wrought.iron Beams, etc., see ad· 
vertlsement. Address 'trnlon h on Mills, Plttsbnrgh, l'a .• 
for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

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

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn· 
hill, Boston, Mass. 

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

Absolutely the best protection against Fire 
-Babcock Extmgulsher. �'. W .  Farwell Secretary, 407 
Broadway, New York .

.
.. 

For best Presses, DIes a:nd Fruit Can Tools, 
Bliss & Wllliams, liS to 120 Plymouth St.,.Brooklyn, N.Y. 

A Superior Printing Telegraph Instrument 
(the Selden Patent) , for pl'ivate and short lines-awarded 
the First Premium (a Silver Medal) at Cincinnati Expo· 
sition, 18 12, for " Best.Telegraph Instrument for private 
use "-1s offered for sale by the Mercht's M'f'g and Con
structiou Co., 50 Broad St., New York. P. O. Box 6865. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tlres.Address D.  D. Williamson, 32 Broad
way, N. Y., or Box 1809. 

Fire Clay and Limestone Mills, which wear 
onger than any others made, cast to order by Plttsbnrgh 

Casting Co., Plttsbnrgh, Pa. All work warranted. 

BEST MODE OF INTRODUCING NEW 
INVEN�I:IONS. 

Mannfactnrers and patentees of Iron and Wood Work· 
ing Machines, Agricultnral Implements and Household 
articles, can have their Inventions illnstrated In the 
SCIENTIFIC AMEY..:ICAN on favorable terms, after exam� 
ination and approval by the editor. Civil and mechanl
cal engineering workS, such as bridges, docks, founder
ies, rolling mills, architecture, and new industrial enter
prises of all kinds possessing Intere3t can find a place 
in thEse columns.. The publishers are prepared f.1) exe
cnte lllustratlons , ln the best style of the engraving 
art, for this paper only. The engraving will be sub· 
ject to patentee's order, after publication. (No orders 
executed for engravings n o t  intended for this paper . )  
They m a y  be copied from g o o d  photographs or well ex
ecuted drawings, and artists will be sent to any part of 
the country to ma,ke the necessary sketches. 'fhe fur� 
nl£hing of photographs,  drawings, or models is the least 
expensive, and w€� recommend that course as preferable. 
The examination of either enables us to determine if it 
Is a subject we would like to publish, and to state the 
cost of its engraving in advance of its execution, so that 
parties may decline the conditions without incurring 
much expense. The advantage to manufacturers, paten � 
tees and contractors of having their machines, inven � 
tions, 01' engineer:lng works illustrated in a paper of such 
large circulation alS the SCIENTIFIO AMERIOAN is ob� 
vious. Eyery isst'.e now exceeds 45,000 and the extent of 
Its circulation Is l lmlted by no boundary. There Is not a 
country or a large. city on the face of the globe where 
the paper does not circulate. We have the best author
ity for stating tllat some of the largest orders for ma
chinery and patented articles from abroad have come to 
our manufacturers through the medium of the SCIENTI

FIC AMERICAN, the parties ordering having seen the ar� 
tlcle Illnstrated and described or advertised In these rol· 
umns. Address 

MUNN & C O  .• Publishers, 
37 Park Row, N. Y. 

S. C. M. asks how to whiten the red of 
white ash .  

N. H. H. asks how to put a polish on steel 
after it i s  filed. 

A. C. 'r. says : Please give me a method of 
maklng a j apan of snperior quall ty. 

C. F. D. asks : 'Wh&t can I put on a copper 
exhaust steam pipe to make paint stick ? 

J. H. asks : How can I make the best paste 
or cement to use in making paper cop tubes ? 

G. L. F. asks : What color should a mill 
pick be when cooled, to cut the hardest quality of burr? 

J. H. says : Please inform me what will 
make ink used for rnllng machines dry faster than alco·  
hoi. 

W. L. ask'! what is the quickest way to 
seaJon elm hub, which are bored throngh first and then 
rounded up in tL" lathe. 

E. B. C. wants recipes for making red and 
blne stenCiling In.k for marking unplaned wood . . . 1 pre· 
fer a lIqnid to dry ink." 

W. H. G. asks : Is there any way that mica, 
nsed as windows in anthracite coal stoves, can be kept 
clean and transpeirent ? If so, how? 

W. E. says : W. T. B. tells us that hA drives 
a 4X feet mlllsto'.e with a 12 Inch belt. W1ll he tell us 
the size of pnlleys - n d  the speed of his belt ? 

T. N. asks : What can I mix with wood char· 
coal to make It In a solid mass and still be porous ? I 
want to nse It for a filter, for water to drink. 

G. W. S. says : Can you inform me what 
preparation Is used for the bright yellow lacquer on 
brass castings, such as gas fixtures ,  and how It Is made ? 

E. F. L. asks: How can a varnish, made from 
resin dissolved 1n bOiling water by means of carbonate 
of soda, be made insoluble by water after being applied 
&nd drled 

S. says : The V of a railroad terminates in 
solid limestone in the foot of the mountain ; its tWck 
ness Is about 15 feet. I propose to bank up the cut with 
several car load. of slack coal and refuse coke, which 
arc worthless, and Bet them on fire . Would that lessen 
the labor of deepening the cut and to what depth wonld 
the stone probably be burnt ? 

E. C. M. says : A body weighing 5 Ibs. de· 
sceuds vertically and draws a weight of 6 lbs. up a plane 
whose Inclination Is 45°. How far wlll the firsl>body de· 
scend In ten seconds ? [We wonld Ilke a solntion of this 
problem, relating to accelerating forces, from any reader 
who may have more leisure than we have to devote to 
Intellectnal gymnastlcs.-En.] 

E. W. H. says : I should 
like to have the opinions of some 
of yonr readers on the following 
problem, as it may elicit some or· 
Iglnal Ideas. A rigid body A B. 
Is supposed to be without weight 
and in a state of rest in space . 
uninfluenced by any external forces, 
Required the motion imparted by a 
given force, P, applied at any pOint 
as A, supposing there be no reBist� 
ance of the air. [This Is a neat prob· 
lem In the hlghermathematic8 which 
we suspect will be respectfully con 
sidered by our readers, and of which 
we shan be pleased to see a concise 
80Iutlon .-En. 

E. B. C. asks : Will iron, that has been 
boiled In oil, rust ? 

W. E. says : I wish to run a stone with a 
belt without the twist, and so;aetlmes I wish to run the 
rest of the mlll without the stone . How can I discon
nect In the SImplest manner ? 

M. M. H. asks : How can I preserve or keep 
meat, such 8S beef and mutton, sweet and good for table 
nse, for a week, during the Bummer months ? I have a 
large Ice chest,but I find that the meat sometimes sours. 

Owing to the Illness of one of our editors , the replies 
to several of our correspondents relating to chemical 
snbjects have been delayed, but will shortly be given. 

G. McK. says : Of what metals and in what 
proportions does the enclosed specimen consist ? An
swer : It Is lead with a trace of mercnry. 

F. W. says : I have an Induction coil of suf· 
ficlent power to give a spark about the eighth of an Inch 
in length, and I wish to know If I can make a gage for 
determining the number of pounds a person can hold on 
It ; If so, how ? How shonld l proceed to charge a Leyden 
jar, or a tumbler of water ? Answer : A simple method 
of constructing an electric gage Is t o  connect one end 
of a silk thread with the Iron wire core of the coil, and 
have the other end wr"pped around a small shaft (a 
darning needle will do) with a pOinter, a fine cambric 
needle, soldered at one end so as to indicate, on a grad� 
uated disk, as the tron core is with(l.rawn ; any gage you 
may use Is to be anderstood as relative ,  that is, it Is not 
like pounds pressure, supported by steam. Your ma
chine has not quite s1,lfficient power to charge a jar sa�· 
isfactorily ; connect the outside coating of the jar, with 
one end of the secondary coil, and bring the other cnd 
to within an eighth of an inch of the brass knob. 

W. C. V. says : I wish to prepare a battery 
composed of blue vitriol, copper, porous cup and zinc. 
1. Will common sheet copper, snch as cau be had at tin 
shops, answer the pnrpose ? 2. After the battery Is set 
up, how long will It be before action commences ? An· 
swers : 1. Yes. 2. About eight minutes, or fl,S soon as the 
solntlon soaks through the porons cup. 

E. B. asks : Is there any such 'thing as a 
watch that will tell the distance you wall,,. Answer : 
Yes. Watches of this kind are to be had in this city for 
$15. 

H. /lays : I hand you a specimen of a pecu
liar sand fonnd in Iowa . It lies on d kind of peat and Is 
mixed with It. What Is it and can It be nsed beneficially 
as an artificial manure ; and if so, o n  what clasB of Boils ? 
Answer : It is calcareous tufa, deposited from water. 
We do not think It would benefit the soil. 

J. H. C. says : I am running an engine (14 
x22, driving a 54 Inch saw) which requires 96 Ibs. of 
steam to drive It properly , which I think Is twice too 
much, as I have run more than double the amount of 
machinery with the same boiler, but a different en· 
gine. The boiler Is 52 inches diameter x 24 feet long, 
with two 18 Inch fiues. Engine and boiler are In good 
order. If we work at a lighter pressure, the steam soon 
runs down. We have no trouble to make steam with 
saw dnst. The engine Is only eight feet from boller, con
nected by a three Inch pipe,  but It works more water In 
cylinder than I like. 'rhere Is a plain slide valve, and a 
steam chest on top of cylinder. She lets on steam just 
before passing her centers . Answer : Try valve and pis. 
ton, and see If there Is no serious leak past either. Take 
off valve chest bonnet ; see if valve has a little lead on 
steam side, cuts off at about two thirds and does not 
close exhaust until stroke Is nearly completed. If thi s  
examination results I n  discovery of no fanlt, see lf steam 
and exhaust passages are not Choked by fanlts In the 
casting. Is It certain that the b oiler Is all right ? A care
ful examination of that, and the application of an indi
cator to the engine wonld be very certain to detect the 
fault If In either b oiler or engine. 

II. D. N. asks our price for replying to a 
question relating to the use of belting. We reply that 
the subscription price of the SCIENTIFIC AMERICAN Is 
three dollars per year, in advance. We make no other 
charge, and we believe that we meet with some success 
in our effort to give our subscribers more than an equiv
alent for their money. H. D.  N. will find his question 
answered in the article on �' Driving Power of Belts," 
whloh will be found in the editorial colnmns of this Issue. 

P. P., Jr., . says : I contemplate building a 
small boat to be worked with a screw by hand ; and my 
object Is to attain as great a speed as possible.  I would 
like to know what size of screw It wonld take. and how 
many blades It should have ; and If It wonld make any 
difference If the wheel would project below the bottom 
of the boat. The dimensions of the boat are to be as 
follows : Length of keel 18 feet, beam 2;1( feet, depth of 
hold 1!l( feet. Answer : Make the screw as large as pos· 
sible. There wonld, ln most cases, be fcnnd fewer ob
jections to 80 placing the SCl ew as to project above the 
water than below the keel. The great objection to the 
latter plan Is the lIablllty t o  take the ground. We should 
suppose a screw of 2 feet diameter and 2 feet pitch with 
either three or four blades wonld answer, and conld be 
pnt ln . 

. J. H. H. asks : What is the relative propor· 
tlon of size of the cylinders of a componnd marine en 
glne ? 2. I have been informed that there is no way of ef· 
fectnally goyerning the compound engine, the theory 
being that the live steam cylinder gives off enongh steam 
to drive the condensing cylinder from 12 to 20 revolutions 
(the screw being out of water and the engine having 
only Itself to carry) and that It is only after the emergen 
cy has passed that the governor begins to act ; and then , 
probably, ls the time when the engine requires all the 
steam It can get. I claim that, by a dlllerent arrange· 
of valves, a c ompound engine can be made to govern 
Instantly. I have consulted a mechanical engineer on 
the subject, but although he says he believe. there is 
something In It, yet he does not think that a mere change 
of position of the component parts of a machine Is pat 
entable. What I want to know Is this : If I can accomplish 
a resnlt not before attained, does It matter by what means 
I accomplish It,ln order to make it patentable ? Common 
sense wonld seem to suggest that, If by simply tnrnlng a 
hitherto useless thing upside down, It could be made of 
great value, the discoverer of that fact was entitled to 
prcfit thereby. Answer : The prop'lrtlons vary In every 
Individual case. If deslrons of obtaining deSigns, con· 
suIt some able mechanIcal engineer who has had some 
opportunities to learn the proper proportions. A com .. 
mon proportion gives the high pressure cyliI�der not far 
from one half the diameter of the larger. 2. We should 
consider your idea� correct, but can form no Idea. of the 
value of the proposed device without seeing It. The 
problem attacked Is certainly a ditllcult one. 

D. H. P. asks : Can sheets of metal, either 
plaIn or with numerous apertures left in, S feet square 
or over, and of a thickness of from '001 to 'OOS of an Inch 
bo obtained by the electrotype pDocess ? If so, what will 
be the time required In making such a deposit, and what 
will be the probable cost If copper is employe d ?  Could 
such a sheet of metal be deposited on paper so as to ad· 
here firmly ? Answers : 1 .  Yes. 2. Ten cells of Dan· 
lell's battery, to plate the snrface and thickness men· 

, tioned, would require a.bout two hours. The cost would 
depend mainly on quantity ; no price conld be mentioned 
without a preliminary trial. 3. By rubbing plnmbago 
into the pores of the paper, thereby making it a conduc
tor, and then plating it with copper, we have no doubt 
but that the met.1 will adhere as firmly as yon may need 
Will not gold or silver leaf paper answer yonr purpose ? 

N. C. sends thre@ samples of rock said to 
be rich In silver and cinnabar. Are they of any value ? 
Answer : The specimens received show no signs of either 
silver or cinnabar. 

L. P. asks : 1. Is the strength of wood im
paired when the wood 10 dried by steam ? 2. Does a large 
wagon axle draw more easily than a small one ? An· 
swers : 1. Wood consists of carbon , oxygen and hydro .. 
gen, the latter gases being In the proper proportion to 
form water. When in its ordinary state, wood also con .. 
tains some uncombined moisture which is removed by 
drying or seasoning. If the process Is carried on. wheth· 
er by steam or otherwise, at a tempera tnre which Is not 
much above 212° Fahr., the drying takes place wlthont 
Injury to the wood. If the temperature is carr ied much 
above the boiling point, however, the wood is  charred, 
losing all Its water of combination, and only charcoal Is 
left. If this occurs, even partially, the strength of the 
timber Is impaired. 2. The smaller the axle the easier 
the draft, provided that the bearing snrface does not 
become too small to allow of proper lubrIcation, thus 
inducing H cutting" of thos� surfaces. 

S. P. S. asks :  What is the largest diame. 
ter of the drivers in use on the Engll.h locomotive en. 
gines, and also that of the American ? Anower : The 
diameter of the largest drivers generally n sed In Eng· 
land Is six feet . The same size In this conn trv. 

T. G. G. asks : Could an engine be construct· 
ed with two steam cylinders, 011e in front of the other , 
and use the same steam twice, once in each cylinder ? 
For Instance, let the piston rod run throngh one cylinder 
Into the other. Then let the steam In at the front end 
of rear cylinder, and let It pass out through a pipe to rear 
end of front cylinder, so as to get power twice from 
same steam before it passes onto As the steam enters 
the back end of rear cylinder, let it pass through a pipe 
to front end of front cylinder, etc. Answer : Onr cOr· 
respondent describes a "  compound engine." With cyl
inders of equal Size, no more power would be obtained, 
per ponnd of coal consnmed, than with one alone. If 
the second cylinder be made larger than the first. as T. 
G. G. will find them proportIoned on nearly every steam
er now built for ocean na.vigation, expansion will occur 
and economy will be effected. The snbject of compound 
engines Is too extensive to be treated of here . Our cor· 
respondent should know that Natnre never gives any· 
thing wlthont receiving an equivalent. The same power 
cannot be obtained twice from the same steam under 
any conditions. 

W. S. D. asks : How can I remove plaster 
of Paris after It has set hard In metal sockets without 
Injuring them ? Answer : Calcine the plas \er by putting 
the socket in a hot fire. 

S. E. M. says : 1. I would like some advice 
In regard to a steam blower. We have a 25 horse boiler 
for steam heating, etc. The boiler sets abont 10 feet 
from the chimney, and a 16 Inch pipe connects the boiler 
and chimney. I put a spiral coil of :Ii:' Inch pipe, with 
nnmerons � Inch holes opening npward to create or'>1n
crease the draft ; but It does no good. This coil of :Ii:' 
Inch pipe enters the smoke pipe near the top of the 
boiler. If a jet were carried Into the chimney, would It 
do any good ? 2. Conld I use a hydraulic press for mak· 
Ing fiuid extracts from roots and barks ? 8. Do yon think 
it good practice to test a steam b oiler by tllllng It full of 
water and starting a light fire ? I propose to test ours 
80 once in a while, unless there is s ome good reason why 
It shanld not be done.  Answers : We should expect a 
a jet to work better in the chimney. A jet is never as 
etllclent as a blower. 2 .  We should not expect a press 
to work os satisfactorily as the usual method of steeping. 
Steeping first and the nee of the press afterward should 
extract the juices very completely. 3.  Boilers are 
sometimes tested as proposed. We shonld prefer heat
Ing the water to the bolling pOint nearly and then nslng 
the pnmp . Water heated nnder a pressure of 100 Ibs. per 
sqnare Inch may reach a temperatnre l26 degrees above 
its ordinary boiling point . Should rnpture occur, scald· 
ing hot water and as much steam as this excess of tern .. 
perature would sutllce to form-that Is, abont one elghtll 
the total �elght of water In the boller-would be set 
free to do, possibly, no little damage. 

F. S. A. says : I send herewith specimens of 
formations found In the boilers of the steamship R. R. 
Cuyler. The tnbes were covered with these crystal •• 
Can you tell me of what they are composed ? The vessel 
has been In South American waters oll'the Pacific coast . 
Answer : The specimen Is an nnusnally large crystal (con
sidering Its method of formation) of gypSUnl or Bulphate 
of lime, and was derived from the watet, Which must 
have been exceedingly " hard." 
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J. C. H. asks : What is the proper name o f  
a n  acid that w!ll eat itself out o f  glass bottles ? Answer : 
Hydrolluorlc acid w!ll dissolve glass. 

W. F. P. sends a specimen of mineral and 
asks what it is  and the value. Answer : It consists of 
quartz and hornblende : of no use In the arts.  

R M. S. asks in regard to the construction 
of chimneys, whether or not they should be bullt larger 
or smaller at bottom. Answer : We bulld our chimneys 
" straight." 

J. M. C. says : If I sllOuld set a hydraulic 
ram 100 feet from and 10 feet below the level of my 
spring, how much of that water can I rajse perpendicu. 
larly 80 feet above the ram ? Answer : Probably about 
ten per cent. 

S. P. S. says to W. E. G. who asked if boil
ing pickles in a brass kettle renders them injuriBus to 
health, and wlll a brass faucet In a vinegar barrel injure 
the vinegar : Yes ; in both cases acetate of copper Is 
formed. This is a violent poison and many cases are on 
rec ord of Its Injurious effect.. The manufactnrers of 
the best pickles made boll them In oak tanks by means 
o f  a platinum worm . This Is not practicable of course 
In a s111all way, but they may be cooked in porcelalu Hned 
kettles. 

S. P. S. says to R, who asked how to dissolve 
bones to be used as a fert!l!zer : If you have but a few 
to dissolve, the best way Is to pack them In wood ashes 
in a hogshead and let them stay there for about a year, 
keeping them moist. At the end of this time they will 
all have disappeared except some of the larger knuckles; 
these may be returned with the next lot. They may also 
be burned, but this Is extremely wasteful. After burn· 
Ing they should be treated with two thirds of their 
weight of sulphuric aCid, in order to convert them Into 
superphosphate. It costs about ten dollars a tun to 
grind them whlle green, and requires the aid of p ower· 
ful machinery. 

S. P. S. replies to S., who asked how to 
make a red stain that wlll give, when burnished, a bright 
clear color : Make a strong decoction of logwood and 
then add a few drops of sulphuric acid. This works well 
on wood. 

A. O. sa].!! in reply to M. E. P., who asked 
what are the best materials for soldering Iron and steel, 
and how are they used : For large and heavy pieces of Iron 
and steel, copper or brass is used. The surfaces t o  be 
, united are first cleaned 011 by flUng : then they are bound 
together with steel, and upon tbe j oint a thin strip of 
sheet copper or brass is laid, or, if neoossary, fasten t o  
It with a wire . T h e  part to be soldered Is now covered 
with a paste of clay, free from sand, to the thickness of 
one inch, the coating being appUed to the width of a 
hand on each side of the piece . It Is then laid near a 
flre, so that the clay m.y dry slowly. The part to be 
soldered is then held ·before the blast, and heaten to a 
white heat, whereby the clay vitrifie s .  It Iron Is soldered 
to iron, the piece must be c(}oled off in water. In sol
dering steel t o  steal, however, the piece is aUowed to 
cool slowly. The seml·vltrlfied clay Is then knocked off, 
and the surface Is cleaned In a proper manner. By fol· 
lowing the hints given, it wlll be found that a durable 
clean soldering is  obtained. If brass Instead of copper 
is  used, it is not necessary .to heat so strongly ; the!/lrm
er method is recommended, therefore, for ateel. Aftlclcs 
of Iron and steel of medium size arc best united wIth 
hard or soft brass solder. In both cases the seams are 
cleanly fllled and spread over with the solder and borax, 
when the soldering seam Is heated. Hard brass solder 
is prepared by meltmg'in a cruclhle eight parts of brass, 
and adding one part of previously heated zinc. The cru· 
cible is then covered and exposed to a glowing heat for 
a few minutes, then emptied into a pail of cold water, 
the water being strongly agitated with a broom . Thus 
the metal Is obtained In small grains or granules. Soft 
brass solder is obtained by melting together six parts of 
brass, one of zinc and one of tin . The granulation is 
carried out as Indicated above . Sman articles are best 
soldered with hard or soft sliver s older. The former 
IS obtained by mixing equal parts of flne sliver and 
soft brass. In fUSing, the mass is covered with bor· 
ax, and, when cold, the metal is beaten out to a thin 
sheet, of which a sutficlently large and previously an· 
nealed piece Is placed with borax upon the seams to be 
united, and heated .  Soft s!lver solder differs from hard 
.!Iver 8<:11der only lu that the former contains one six· 
teenth of tin, which Is added to it during fusion. Very 
flne articles of iron and steel are soldered with gold, 
namely, either with pure gold or hard gold Bolder. The 
atter can be obtained by fusion of one part gold, two 

parts sliver, and three copper . Fine steel wire can also 
b soldered with tin, but the work Is not very durable. 
Hard and soft brass solder are nsed for uniting copper 
and brass to iron and steel, silver solder for silver, and 
hard gold Bolder for gold . 

A. O. says, in reply to L. M. L. who asked 
f I1mestone could be successfully employed for the pro· 

ductlon of steam in a furnace suitably constructed for 
he purpose : Limestone is a carbonate of lime and w!ll 

not slake unless burned. As burnt I1me commands a 
ready sale , to produce steam from sueh I1me would be 
about as reasonable as to use China bark as welding 
powder, when saw dust wlll do as well. BeSides, you 
could only produce steam of atmospheric pressure. 

A. O. says, in reply to I.  C. B. who asked if 
drinking water, standing In a pall, should be covered, to 
prevent absorption of noxious gases in a room : The abo 
sorption of gases by water, unless they are conveyed 
through it, Is very small or almost Imperceptible, and 
hence no precaution need be taken to prevent it. If 
containing carbonic acid or oxygen, It will be deprived 
of it and become stale In an open vessel. The cause 
why water gets spolled If not running Is attributable to 
organiC matter gathering in it. 

A. O. says, to J.  C., who asked " if milk and 
coffee produce leather soup," etc : It is about as true 
that bread and butter, taken together, wlll make cheese . 

A. H. sends a mineral specimen and asks 
what kind of stone It is. Answer : The mineraI you 
send Is iron pyrites or fools' gold-of no value . 

W. B Mcl. sends a mineral specimen and 
asks wbat it is . Answer : Iron pyrites or fools' gold. 
Of no value. 

G. W. asks : Is there anv thing that will re
move I1me scales from boners ? "r have used many reme· 
dies wltb but Ilttle success . The so·called " dislncrust· 
Ing compositions" ofi"ered for sale do not help me In the 
least. Can you suggest anything that wm clean my 
b ollers ? I am now using pure water. Answer : Scale 
once depOSited can usually be best removed by mechan· 
Ical means. To prevent deposition, the I1me sait must 
usually be precipitated before the solution reaches the 
boiler. Heating to the bolllng pOint wlll Cause deposl· 
tion of the carbonate. Chloride of barium wlll throw 
down the sulphate. Look through our back numbers 
and select for yourself from the many recipes and 
methods discussed and described therein. 

E. G. A. asks : What horse power can I get 
from a well protected 2% inch pipe, 75 feet from the 
bollers, with 40 lbs. of steam ? Answer : Judging from 
our experience, we should suppose that the loss of pres· 
sure in such a pipe would not be more than a pound or 
two . If the bo!ler can make the steam, this 2� inch 
pipe should be sutficlent for an engine of 25 or 30 horse 
power. 

W. J. K.  says : I have about 300 lbs. of this 
mineraI, and ask you what It Is, and Is it valuable . An. 
swer : The mineraI you send Is iron pyrites. Of no spec· 
lal value. 

W. F. C. says : I am building a sawmill with 
24 feet head,penstock 8 feet x4 Inches clear, fed by trunk 20 
Inches clear x 50 feet long. I have a balance weighing 700 
Ibs. Sball I attach It to the shaft of the water wheel, 
which Is a lIutter wheel with two feet buckets, or use a 
single crank ? Some advi;;e one th1ng, some another, and I 
have my own views . The f.otrcam is small and I depend on 
a large dam and high head.  Do you tbink of any other 
wheel that would answer l\ better purpose ? Some think 
a balance deadens the quickness of the mm . WlII it 
take more power to run with balance than without ? 
Answer : We should balance the crank by a weight on 
the opposite side equal to its own, In order to avoid 
jerking at each center ; with � crank thus balanced an 
extra balance wheel would be of no usc. A balance 
wheel may also be usen with a crank (or pitman pin) in 
one side, with the opposite side loaded equal to the 
weight of the pitman pin . It Is always better to balance 
a crank, especially In a quick motion. As a principle, a 
balance wheel is always run at the expense .f power 
which is stor'ld up In the motion of the wheel and more 
equally distribu.ted, and may be used at any ' time when 
periodical forcers reijulred. such as for punching, shear· 
ing, cutting o:ff stioks of cord w.eod with a circular saw, 
etc. There are many turbine water wheels, some ad
vertised In the SCIENTIFIC AMERIOAN, that are better 
than the old fashioned flutter wheel ; we would advise 
sending for.the circulars of various makers. 

F. A. S. asks in your last number how to 
make " round hole In a pane of glaRs wtt.hout a diamond. 
My answer is : Shoot It through with a pistol or rifle. 
There arc frequent examples of this mode of perfora
ting glass to be seen among the shop windows of Broad· 
way, New York . -O .  D . 

A. M. says : " I  am running a drcular saw 
mm making 500 revolutions per minute. The saw Is 60 
Inches in diameter, with cast steel mandrel 8� Inches In 
diameter, running In se;f olllng Babbitt·llned boxes. 
The box next to the saw runs hot In spite of all efforts. 
I use lard 011," etc . Answer : Wet a piece of thin writ· 
ing paper with o!l, and wr,'p it aroun d the journal on 
the mandrel (the on will cause the paper t o  slick to the 
journals) ; let the jOint in the paper come on the side of 
tbe journal between the boxes ; heat the boxes before 
pouring off; lay the m.ndrel In , and let It remain untll 
the journal and box arc both warm, but not so as to burn 
or scorch the paper. The mandrel should then be taken 
out, and the olled paper stuck around It. Pour the met· 
al around the outside of the paper after the lower boxes 
arc poured j pack be tween the two boxes with layers of 
paper, and put on the upper box, bolting It  down. After 
the upper box is poured, take It off.nd take off the paper, 
which wlll ieave the journal of the m.ndrel free to run 
wltbout heatlng. As the journals wear down so as to 
become too loose, take out a layer of paper from be. 
tween them . 

W. T. says, in reply to our 
c lrrespondent G. M. who stated on 
page 187 of the current volume of 
the SCIENTIFIO AMERICAN, that he 
cannot get his engine room water 
gage (which Is at a considerable dis· 
tance from hie boner, the connec
tions being made by tortuous pipes) 
t o  indicate correctly, as the water 
will not rise to the level of the water 
in the boilers, and is, more oyer, in 
constant agitation owing to COll
densation in the pipe elbows and 
other obstructions, which he found 
it diIDcult, if not imposBible, to over· 
come : Make your engine room gage 
something like the simple one !IIus· 
trated in the engraving herewith, 
and I think you w!ll not have any 
more trouble by the gage falling to 
Indicate correctly,from the agitation 
of the water. [A very good and very 
generally used arrangement.-ED.] 

S. T. O. says, in reply to W. H. W., who 
asked if shrinking tyres on locomotive driving wlteels 
will affect the central hole : I would say that it will, and 
I learned it 15 years ago . We used to force our wheels 
on to the axle with a screw with two men at the bar, and 
afterwards shrink the tyre on ; but we never could re
move them with any amount of force applled, untll we 
had removed the tyre, then the two men woul.! remove 
the wheel in the same press easUy ; these were our heav· 
lest wheels, with very thick hubs. WlII some one explain 
how this can b e  done with any thickness of hub ? 

W. R J. says that G. T. P.,  can make a 
good seaUng wax by melting together l Ib. yellow rOSin, 
gum sheUac, 4 oz. white turpenti ne, � oz. gum camphor 
and 2 ozs. verm!lllon, stirring untn cool . 

W. R J. says that G. E. H. has nothing new 
in bis process for tinning cast iron, a s  'he may learn by 
Inquiry at any hardware store. Tin has long been used 
inside of cast Iron tea kettles and boilers. 

L. W. E. says that T. W. M. can make trac
Ing paper by melting rosin in turpentine, and varnishing 
both sides of the paper with the preparatio n .  

G. H. says : I notice your remarks on a col
lapse of a copper still at Phelps, N. Y. A somewhat slm· 
ilar case happened some two years since at an apple 
distillery. The owner, in llIUng his still, neglected to 
open a vent provided for the purp ose at the top of the 
still ; the result was a collapsed kettle. 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN
· 

acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
upon the following subj ects : 

On the Use of the Thermo Pile in the De
termination of the Phrenological Character 
of the Cranium. By G. D. 

On the Bursting of Cylindrical Boilers. By 
R C. 

On Sailing Faster than the Wind. By A.B. 
On Quartz Mining in California. By G. P. 
On Scientific Hanging. By J. D. H. 

On the Power of Compound Levers. By 
R D. W. 

On the Computation of Logarithms. By 
G. W McC. 

On the Comet of 1866 and the November 
Meteors. By D. K. 

On a Plan for Perpetual Motion. By J. L. C. 
On a Recent Display of Zodiacal Light in 

Louisiana, and on the Flight of Birds, and on 
Boiler Strains. By J.  B. 

On the Intellectual Enjoyments of Science. 
By J. S. 

On the Effect of Light on Combustion. By 
E. B. 

On Boiler Strains. By J.  C. 
Also enquiries from the following : 

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

Correspondents who write to ask the address of certain 
manufacturers, or where specifled articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sutficlent to cover the cost of pubUcatlon under 
the head of " Business and Personal," which is speciaUy 
devoted to such enquiries. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

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

March 18, 1873, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.) 

Alarm, burglar, W. H. McPherson . . . . . . . . . . . . . . . . . .  137,016 
Ash Sifter, C .  S.  Colllns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,902 
Auger, earth, H. C. Stouffer . . . . . . . . . . . . . . . . . . . . . . . . .  137,036 
Bag turning machine, J. Martin . . . . . . . . . . . . . . . . . . . . .  136,926 
Balloon advertiser, E. L. B. Moodie . . . . . . . . . . . . . . . .  136,930 
Basket, R. B. Wheeler, (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,332 
Bed bottom, B.  C. Vanduzen . . . . . . . . . . . . . . . . . . . . . . . .  137,039 
Bee hive, Newman & Brown . . . . . . . . . . . . . . . . . . . . . . . .  186,938 
Bee hives, moth trap for, L. Gates . . . . . . . . . . . . . . . . . .  136,911 

Boiler furnace, J.  Westerman . . . . . . . . . . . . . . . • . . . . . . .  136,948 
BOiler, slack burning, A. Berney . . . . . . . • . . . . . . . . . . . .  136,960 
Bolt, door, A. Pelham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,861 
Bolts and rivets, W. LiVingstone . . . . . . . . . . . . . . . . . . .  137,009 
Boot shank, G. Goodyear . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,991 
Boot sole stamp, A. M. Burnham . . . . . . . . . . . . . . . . . . .  186,901 
Bracket hanging, A. C. Brown . . . . . . . . . . . . . . . . . . . . . . 136,900 
Bridge, truss, J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,951 

Bridge, S.  B.  B.  Nowlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,935 
Buckle, tu!n, T. Gaillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,910 
Button, A. E. Thurber . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  136,882 
Camera st-and, B. HoUer . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  136,997 
Can, sealed, W. H. 1. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . 186,920 
Can, air tight tin , J. W. Wright . . . . . . . . . . . . . . . . . . . . . 186,949 
Can for meats, etc., metalllc, E. M. Wood . . . . . . . . .  186,890 
Cans, etc., soldering, Rodheffer & Smith . . . . . . . . . . .  137,028 
Canal boats, snUbbing, T. W. Edgar . . . . . . . . . . . . . . . .  186,982 

Candlestick, A. E.  Rogers . . . . . . . . . . • • . . . . . . . . . . . . . . .  137,029 
Candlestick, Z .  1.  Pratt . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  136,864 
Canteen, hospital, H. Beck . . . . . . . . • . . . . . . . . . . . . . . . . .  186,808 
Cap, B. Schar! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,082 
Car coupllng, W. E. Beman . . . . . . . . . . . . . . . . . . . . . . . . . .  136,858 
Car coupling, Marston & Jones . . . . . . . . . . . . . . . . . . . . .  187,014 
Car coupling, J. M. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . .  186,879 
Car coupUng, Withington & Taylor . . . . . . . . . . . . . . . .  186,889 
Car seat, reverSible, P. F.  Duchemin . . . . . . . . . . . . . . . 136,822 
Car, petroleum, J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . • 186,818 
Carriage axles, setting, L. D. Cross . . . . . . . . . . . . . . . . .  136,819 
Carriage bolts, making, E.  H. Plant . . . . . . . . . . . . . . . . .  187,023 
Carriages, rub irons for, H. W. Oliver, Jr . . . . . . . . . .  186,857 

Cartridge holder, L. J. Gaines . . . . . . . . . . . . . . . . . . . . . . .  136,987 
Chain, ornamental, O.  J. Valentine . . . . . . . . . . . . . • . . .  186,946 
Chair, Baughman & Chalk . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,956 

Chair brace, G. F.  Ells . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  186,824 
Chair for Invalids, D. G. Boardman . . . . . . . . . . . . . . . .  186,962 

Churn power, W. A. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . 186,925 
Cider, etc., preserving, Halstead & Wheeler . . . . . . .  186,914 

Cloth, etc., folding, A. M. Chcney . . . . . . . . . . . . . . . . . .  186,967 
Clothes drier, E .  B.  Gildersleeve . . . . . . . . . . . . . . . . . . . .  186,881 
Clothes wringer, T .  Pool, (r) . . .  . . . . . . . . . . . . . . .  . . . . . .  5,83Q 
Coal breaking machine, R. A. WlIder . . . . . . . . . . . . . . . 186,887 

Coffee roaster, L. J. Dyke . . . . . . . . . . . . . . . . . . . . . .  > • • • • •  186,980 
Cradle, Sperry & Robinson, (r) . . . . . . . . . . . . . . . . . . . . . .  5,331 
Cultivator, W. H. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,024 
Digger, etc., potato, C.  E.  Peirce . . . . . . . . . . . . . . . . . . .  136,860 
Dish cover, A. J. Ohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,856 
Distilling apparatus, G. Hunziker . . . . . . . . . . . . . . . . . .  136,921 
Door spring, W. M. Kellie . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 136,923 
Door spring, S .  Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . > • •  136,974 
Drawers, F.  Rose . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  186,869 
Drill, brace, G. Gibbs, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1B6,830 
Drill rods, clamp for, M. C. Bullock . . . . . . . . . . . . . . . .  136,812 

Drill, rock, C .  Lohnes . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  187,010 
Earth closet, B.  L. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,013 
Elevator, C. Du Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,978 
Engine, rotary, W. P. Eayrs . . . . . . . . . . . . . . . . . . . . . . . . . 136,981 
Engine condenser, J.  Houpt . . . . . . . . . . . . . . . . . . . . . . . . .  186,917 
Engine, steam, J. Balley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,806 
Engine jet condenser, J.  Houpt . . . . . . . . . . . . . . . . . . . . .  1 36,918 

Engine, dummy, A. A. Wilder • . . . . . . . . . . . . . . . . . . . . . .  136,886 
Excavator, B.  A. Ollver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,936 
Excavator, A. P. Lomax . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,011 
FabriCS, piling textile, A. Warth . . . . . . . . . . . . . . . . . . . . 187,04. 
Fare bOX, Z. I. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,865 
Fats, etc., renaering, H. S.  Firman . . . . . . . . . . . . . . . . .  136,827 
Feather, made, A. E.  Woolf . . . . . . . . . . . . . . . . . . . . . . . . . 136,Bin 
Fence, iron, C. T. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,966 
Fence, portable, J. E.  Garllngton . . . . . . . . . . . . . . . . . .  136,989 
Fire escape, F.  A. L. Von Ehren . . . . . . . . . . . • . . . . . . . .  136,883 

Fire proof roof, E. S. Tobey . . . . . . . . . . . . . . . . . . . . . . . .  137,088 
Fre arm, revolving, D.  Williamson . . . . . . . . . . . . . . . . . 187,048 

Fire arm, H. Hoppenau • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,993 
Fire arm, 1. M. M!lbank . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,850 
Fire arm, G. Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,894 
Fire arm cartridge ejector, Smith & Sweeney . . . . .  186,871 
Fire plug, etc . ,  Latta & Hughes . . . . . . . . . . . . . . . . . . . . .  187,006 
Fish spawn hatcher, M. G. Holton . . . . . . . . . . . . . . . . . . 136,884 

Fishing rod, J.  McHarg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,015 

Floor timber support, T. \'oelekers . . . . . . . . . . . . . . . .  186,947 

Fruit crate,W. H. Clarkson . . . . . . . . . . . . . . . . . . . . . . . . . .  186,968 

Fuel, liquld, Dickerson & Whlople (r) . . . . . . . . . . . . .  5,326 
Furna�e, glaEs, Bayard & Mason . . . . . . . . . . . . . . . . . . . . 186,957 
Gas from petroleum, T. S. Dickerson (r) . . . . . . . . . . .  5,327 
Gate, automatic, W. I. Wooster . . . . . . . . . . . . . . . . • . . . .  186,892 

Glass blind slats, E. B.  Hungerford . . . . . . . . . . . . . . . . .  186,885 
Gridiron, A. Bataille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 36,955 
Grindstone trough, etc., C. P. Richardson . . . . . . . . . .  136,989 
Hames, socket for, R. J.  Algeo . . . . . . . . . . . . . . . . . . . . . .  186,808 
Harness saddle, A. V. Sergeant . . . . . . . . . . . . . . . . . . . . . . 186,870 
Harvester, R. A. Roberts . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  136,940 
Harvester, cotton, J. W. Leigh . . . . . . . . . . . . . . . . . . . . . .  136,924 
Harvester reel rake, C.  A. Werdcn . . . . . . . . . . . . . . . . . .  136,885 

Hat and coat hook, J. Damer . . . . . . . . . . . . . . . . . . . . . . . .  136,905 
Heels, trimming, etc., S. H. Hodges . . . . . . . . . . . . . . . . . 186 916 
Hook and eye, J.  H Jlroyd . . . . . . . . . . . . . . . . . . . . . . . . . . • 136,833 

Horse power, G. M. Branch . . . . . . . . . . . . . . . . .  , . . . . . . .  136,899 
Horse collar cap, R. J. Algeo . . . . . . . . . . . . . . . . . . . . . . . .  136,8(>1 
Horses, shearing, W. Harrison . . . . . . . . . . . . . . . . . . . . .  , 136,993 

Ingot mold, M. S. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,1l21 
Iron into steel , converting, A. C. Rand . . . . . . . . . . . . . 137,025 
Jar, fruit, G. W. Hempell . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,99 6 
Knife cleaner, H. C. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . .  186,990 
Ladder, extension step, A. W. & J. E.  Walker . . . . . 187,040 

Ladder, fire escape , K  Lyles . . . . . . . . . . . . . . . . . . . . . . . . .  136,844 

Lamp, L. Mlchaels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,849 
Lamp shade, W. Simons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,084 
Lamp chimney mold, M. H. Collins . . . . . . . . . . . . . . . . . .  186,971 
Lantern, E. K. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,994 
Laths, sawing, J. M. Stowell . .  . . . . . . . . . . . . . . . . . . . . . .  136,944 
Leaching apparatus, etc . ,  C.  Korn . . . . . . . . . . . . . . . . . . 137,004 
Lock, hasp, Stimens & Martin . . . . . . . . . . . . . . . . . . . . . . .  136,817 
Lock, permutation, E. W. BretteIL . . . . . . . . . . . . . . . . .  126,963 

Loom stop mechanism, J. J. Switzer . . . . . . . . . . . . . . .  186,8EO 

Lounge, folding, A. Lundbery . . . . . . . . . . . . . . . . . . . . . .  136,B48 
Lubricating compound, E. Roat . . . . . . . . . . . . . . . . . . . .  136,868 
Lubricating compound, E. A. Tonner . . . . . . . . . . . . . .  136,£45 

Lubricator, W. T. Garratt (r) . . . . . . . . . . . . .  . . . . . . . . . . .  5,328 
Match c omposition, J. F. Babcock . . . . . . . . . . . . . . . . .  lS6,958 

Match sticks, making, F. Zalss . . . . . . . . . . . . . . . . . . . . . 136.833 
Mattress, T. RoUer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18';;030 
Medical compound, J. L. Putegn at . . . . . . . . . . . . . . . . . 186,937 

MediCine, case, W. H. Cutler . . . . . . . . . . . . . .  , . . . . . . . . .  136.973 

MlII, crushing, J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 137,035 
Mill, cider and wine, McCreight & Glasgow . . . . . . . 186,847 

MlII. paint, Kingdon & Dodge . . . . . . . . . . . . . . . . . . . . . . . 136,338 
Millstone driver, J. Planek . . . . . . . . . . . . . . . . . . . . . . . . . .  136.863 

Mop holder, C. L .  Haines . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,912 
Mower, lawn, Caldwell & Chadborn . . . . . . . . . . . . . . . .  136,969 

Nut lock, B. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,S06 

Nut lock washer, M . F. Mclntyre . . . . . . . . . . . . . . . . . . . .  136,848 
Offal, etc . ,  treating, J. J. Storer . . . . . . . . . . . . . . . . . . . . .  136,943 
Oil, treating linseed, D. D. Templeton . . . . . . . . . . . . . 186,881 
011 well tubes, extracting, H.  Harris . . . . . . . . . . . . . . .  136,992 

Ox shoes, m aking, W. Hamllton . . . . . . . . . . . . . . . . . . . . 186,915 

Package band, etc . ,  F.  R. Hunt . . . . . . . . . . . . . . . . . . . . .  137,000 
Pail and commode, G. Howland . . . . . . . . . . . . . . . . . . . . . 136,999 
Pans, wiring metal, 1V. Foglesong . . . . . . . . . . . . . . . . . .  136,986 
Perambulator, A. W. Richards . . . . . . . . . . . . . . . . . . . . . .  186,867 

Piano actlon, R. Kreter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.005 
Pickets, pOinting, H. Balcom . . . . . . . . . . . . . . . . . . . . . . . 126,807 
Pili makmg machine, C. B. Littlefield . . . . . . . . . . . . . . 137,008 

Pinchers and grappllng tool, S. B. Dextcr . . . . . . . . . 136,907 

Pipe for gas, etc., E. H. Austin . . . . . . . . . . . . . . . . . . . . . . 136,952 
Plauing machine stock. 1. Gibbs (r) . . . . . . . . . .  . . . .  . . . 5,329 
Planter, corn , D. G. Boardman . . . . . . . . . . . . . . . . . . . . .  136,961 
Plow, wheel, J. Worrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,044 
Pocket, safety, S. :Engel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�6;U83 
Pot or ladle , molder's, J. McCleary . . . . . . . . . . . . . . . . . 186,02'1 
Press baling, H. K.  Burnett . . . . . . .  , . . . . . . . . • . . . . . . . .  186,965 
Press, cotton, R. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13G,841 
Press, cotton, B. G. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . 136,846 
Press, furnace block, A. Hall . . . . . . . . . . . . . . . . . . . . . . . .  136,913 
Pruning shears, M. De Groodt . . . . . . . . . . . . . . . . . . . . . .  186,820 
Pnmp, acid, F.  Nichols . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  136,984 

Pump. Siphon, J.  M. Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,809 
Punching machine, R. Baird . . . . . . . . . . . . . . . . . . . . . . . . 136,951 
Rallroa<ls, cattle guard for. G. W. Newton . . . . . . . . . 137,021 

Railroad rail, G. C.  Morgan . . . . . • . . . . . . . . . . . . . . . . . . .  1<6,852 
Railroad s witch, D. J. Arnold . . . . . . . . . . . . . . . . . . . . . .  136,895 
Railroad snow plOW, W. D.vis . . . . . . . . . . . . . . . . . . . . . .  136,975 
Rallroad track tamper, P. Magee . . . . . . . . . . . . . . . . . . .  136,845 
Rice huller. M. E. S tacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,942 
Ring, suspension, G .  DooHttle . . . . . . . . . . . . . . . . . . . . .  136,977 
Roll for rOiling railway railS, J. W. Cooper . . . . . . . .  136,81 6 

Rooflng, composite, R. Lehudorlf . . . . . . . . . . . . . . . . . . . 136,810 

Sad iron, S .  S. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,829 
SailS, Ilzard for, C. H. Gallagher . . . . . . . . . . . . . . . . . . .  186,988 
Saw bench, Circular, n. ]'. Dunklee . . . . . . . . . . . . . . . . 136,979 

Sawing machine, A. T. �·icbols . . . . . . . . . . . . . . . . . . . . .  187,022 
Sawing machine, J. M. Westmoreland . . . . . . . . . . . .  137,0,12 
Screw cutting machine, Crane & IIRvinia . . . . . . . . . .  136,818 

Seeding machine, S. J. Randall . . . . . . . . . . . . . . . . . . . . . 137,026 
Separator, clover, C. L. Allen . . . . . . . . . . . . . . . . . . . . . . .  136,805 
Sewing machine, A. S .  Dinsmore . . . . . . . . . . . . . . . . . . .  136,976 
Sewing machine, J. V .  D. Eldredge . . . . . . . . . . . . . . . . 136,828 
Sewing machine, Lincoln & Rayer . . . . . . . . . . . . . . . . . . 137,007 

Sewing machine, G. Rehfu"o . . . . . . . . . . . . . . . . . . . . . . . .  137,028 
Sewing machine attachment, T. J. Peaslee . . . . . . . .  130,859 
Sewing machine table, J. Bennor . . . . . . . . . . . . . . . . . . 13G,059 
Sewing machine table, W. M. Cuthbert . . . . . . . . . . . .  136,908 
Sewing machine gatherer. T. S. Huntington . . . . . . 137,C02 
Sewing machine ruffier, '1'. S. Huntington . . . . . . . . . 137,003 
Sewing machIne motion, G. W. Cook . . . . . . . . . . . . . . 186,972 
Shoe shank laster, J. H.  Bean . . . . . . . . . . . . . . . . . . . . . .  136,890 
Shovel, snow, E. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137,001 
Shutter bowing device, T. Royer . . . . . . . . . . . . . . . . . . .  137,081 
Sidewalk, composItion, C.  H. Howard . . . . . . . . . . . . .  136,919 
Single-tree, Williams & McKennie . . . . . . . . . . . . . .  ; . .  136,888 
Sleigh brake, F.  A .  Kirch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,839 
Snow, melting, J. Mullaly . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,853 
Snow, melting, J .  Mullaly . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,854 
Snow, melting, J. Mullaly . . . . . . . . . . . . . . • . . . . . . . . . . . .  136,931 
Snow, melting, J. l\fnllaly . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,932 
Snow, melting, J. 1iIallaly . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,018 
Snow, melting, J. Mullaly . . . . . . . . . . . . . . . . . . . . . . . . . . . 137,019 
Snow, meltlng, J .  Muli&ly . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,020 

Sprinkler, street, L. F .  Bancroft (r) . . . . . . . . . . . . . . . .  5,825 
Stalk cutter, etc., J. Price . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,866 
Stone, artifiCial, P. Daniels . . . . . . . . . . . . . . . . . . . . . . . . .  136,904 
Stone puller, G. Sprlnkel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,941 
Stone, etc . ,  artificial, A. Pelletier . . . . . . . . . . . . . . . . . . 136,862 
Stove window, F. Warriner . . . . . . . . . . . . . . . . . . . . . . . . . 136,884 
Stove pipe Qxtension ,  S. tTohnson . . . . . . . . . . . . . . . . . . 136,922 
Strap, hitching, A. M. Brubaker . . . . . . . . . . . . . . . . . . . . 136,811 

Table, W. Jefts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,837 
Table leaf supporter, W. Jefts . . . . . . . . . . . . . . . . . . . . . . 136,836 
Telegraph, duplex, J. B. Stearns . . . . . . . . . . . . . . . . . . .  136,873 

Telegraph, duplex, J. B. Stearns . . . . . . . . . . . . . . . . . .  136,874 
Telegrapp key, uuplex, J. B. Stearns . . . . . . . . . . . . . . 136,875 
Telegraph relay, etc . ,  J. B. Stearns . . . . . . . . . . . . . . . . .  136,876 
Thrcad, making tapered, G .  V. Sbetfield . . . . . . . . . . . 186,038 
Tobacco c ultivator, Z. D. Blackistone . . . . . . . . . . . .  136,898 
Tobacco hiller, Z .  D. Blackistone . . . . . . . . . . . . . . . . . .  136,897 

Tobacco package, E. L. FeIgner . . . . . . . . . . . . . . . . . . . .  186,984 
Tobacco, treating, Stafford & Fowler . . . . . . . . . . . . . . 136,8'l'1 

Trap, animal, A. M. Lovett . . . . . . . . . . . . . . . . . . . . . . . . . . 136,842 

Trap, rat, T. Hebb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,995 

Treadle. J. B. Bolill".r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,810 
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Trowel. S. F. Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136.878 
Type, c8.s+1ng, A. C. Converse . . . . . . . . . . . . . . . . . . . . . .  136,815 
Valve, balan.ed, H. Fitzsimmons . . . . . . . . . . . . . . . . . .  136.985 
Valve. safety. G. J. Rains . . . . . . . . . . . . . . . . . . . . . . . . . . .  136.938 
Valve, cock, etc., stop, H. C. Montgomery . . . . . . . .  136,851 
Valve for air brake cylinders. N. Thomas . . . . . . . . .  137.037 
Veblcle wbeel. M. MaNalley . . . . . . . . . . . . . . . . . . . . . . . .  136.928 
Veblcle wbeel. Miller & Wright . . . . . . . . . . . . . . . . . . . . .  137.017 
Vessels. ralslnlr sunken. R. W. Hallett . . . . . . . . . . . . .  136.882 
Vessels. buoying, etc . •  J. W. Cooper . . . . . . . . . . . . . . .  136.817 
Wagon seat, A. J. Cogan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.814 
Washboard. J. B. Flsber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136.828 
Washing machine. C. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  136.970 
Washing machine. P. C. Dlllan . . . . . . . . . . . . . . . . . . . . . .  136.908 
Washing machine. O. B. Evans . . . . . . . . . . . . . . . . . . . . .  136.885 
Washing maGhine. J. B. Fisher . . . . . . . . . . . . . . . . . . . . .  136.909 
Washing machine, W. E. Mlllegan . . . . . . . . . . . . . . . . . .  136.929 
Washlngmacblne. H. Myers . . . . . . . . . . . . . . . . . . . . . . . .  136,855 
Water maine. tapping. W. Young . . . . . . . . . . . . . . . . . . .  136.950 
Windmill. Long & McEvers . . . . . . . . . . . . . . . . . . . . . . . . .  137.012 
Window bllnd. L. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136.858 
Window screen. L. W. Fifield . . . . . . . . . . . . . . . . . . . . . .  136.826 
Wrench and cutter. P. Brolj.dbouks . . . . . . . . . . . . . . . . .  136.964 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed. and are now pending . 

for the cxtension of tbe following Letters Patent. Hear
Ings upon the respective application. are appointed for 
the days hereinafter mentioned : 
24.446.-STRAW CUTTER.-R. Daniels. June 4. 

�4.456.-HEATINGBUILDINGS BY STEAM.-S.F.Gold.June 4 
24.484.-PAPER PULP.-J. B. Palser. G. Howland. June 4 .  
24.495.-HARVESTER .-W. & .  T .  Schnebly. June 4 .  

4.588.-RAILROAD CAR COUCH.-E. C. Knight. June 11. 
4.571.-FINISHING BRUSHES.-T. Mitcbell. Jnne 11. 

EXTENSIONS GRANTED. 
2S.291 .-BALE BAND.-G. Brodie. 
2S,509.-ENVELOPE ,-S. E. Pettee. 

DESIGNS PATENTED. 
6.493.-BELL.-0. F. Fogelstrand. Kensington. Conn. 
6.493 to 6.50!.-FLOOE CLOTHS .-C. T. & V. E. Meyer. 

Lyon's Farms, N. J. 
6.506.-BEER MUG.-J. E .  Miller. Pittsburgh. Pa . 
6.507.-LoUNGE.-J . B. Rohrer. Philadelpbia. Pa. 
6.508.-BASKET.-S. 1. Ruaaell. Chicago. Ill. 
6,509 to 6,511.-0RGAN CASEs.-S.Haywsl'd, Boston, Mass. 

TRADE MARKS REGISTERED. 
1.166 & 1.167.-ToBACC .. s.-L. Bremer's Sons.Phlladelphla. 
1.16S.-F,L.s.-Crocker Cutter Tootb File Co .• Norwlcb. 

Conn. 
1.169 & 1.170.-SIEuP.-Falrbanks &; Gllman,New Orleans. 

La. 
1,171.-COUGH BALBAM.-F. W. Kinsman, Augusta, Me. 
1.17� & 1.173.-ToBAcco.-Roblnson Manufacturing Co . •  

Louisvllle. Ky. 
1,174 &; 1.175.-HoSE.-BostOll Elastic Fabric Co . •  Mass . 

SCHEDULE OF PATENT FEE� ' 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Tr .. de-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $21i 
On !lllng e .. ch .pplication fora Patent (17 ye .. rs) . . .  $lli 
On Issuing each origlnaIPatent . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examlners·in·Chief . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  $20 
On .ppllcatlon for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for Extension of Pat<l'llt . . . . . . . . . . . . . . .  $ .. 0 
011 grhnting the E"tension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ .. 0 
On filing a DI.cl.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
Un an applleation for Design (3)l1 years} . . . . . . . . . . . . . .  $10 
On an appllc.tion for Design (7 years) . . . . . . . . . . . . . . .  Slli 
n an application for De.lgn (14 years) . . . . . . . . . . . . . .  $30 

VALUE OF PATENTS 
A.nd lIow to Obtain Them. 

P r a c tic a l  H in t s  t o  Inv en t o r s  
ROBABL Y no Investment of a sm.1l .um 
of money brlllgs a greater retnrn than the 
expense incurred in obtaln!ng a patent even 
when the lllvention Is but a small one. Large 
Inventions are fonnd to p .. y correspondingly 
well. The names of Blanchard, Morse, Bige
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense for
tunes from their inventions, are well known. 
And there are tllOuS811ds of others who have 
realized large sums from their patents. 

More than FIFTY THOUSAND inventors have availed 
themselves of tbe services of MUNN & Co. during the 
TWENTY·SIX years tbey have acted as solicitors and 
Publlsbers of the SCIENTIFIC AMEEICAN. They stand at 
the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Oflice : mCll cap!lbla of rendei'ing the best service 
to the invclltQl", from the experience practically obtained 
while examiners in  the Patent Otlice : enables MUNN & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 

TO � This is the 
HOW � CIOSing in· 
OBTAIN 

q n l r y  i n  
nearly eve

ry letter, describing Borne invention which comes to this 
omcc. A pOl�itive answer can only be had by presenting 
a complete application for a patent to tbe Commissioner 
of Patents. An application consists of a Model, Draw
ings. Petition, Oath, aI!d full Specification. Various 
official rules and formalities must also be observed. The 
cfforts of the inventor to do all this business himself are 
generally without succes.. After great perplexity and 
delay. he Is u.ually glad to seek the aid of persons expe· 
ri.enced In patent business. and h .. ve all the wOTk done 
over again. The best plan is to solicit proper .. dvlce at 
tbe beginning. If the p .. rtles consulted are honorab1e 
men, the inventor may safely confide his ideas to them ; 
they will advise whether the improvement Is probably 
patent .. ble. and will give bim .. lI the directions needful 
to protect his rights. 
HoW' Can I Best Secure My Inventlonl 

This is an inquiry which one inventor naturally asks 
another. who has had some experlenoe in obtaining pat. 
ents. His answer generally is &S fellows, and correct : 

Construct a neat model, not over a foot in any dimen · Ilion-smaller if possible-and .end by expre.s. prepaid, 
addressed to MUNN & Co . • 87 P .. rk RoW, tog"ther with a 
descriptloll of its operatioll and merits. 011 receipt 

J titufifit �lUmtaU. 
thereot, tbey wUl examine tbe Invention carefully. and 
advise you as to its patent .. blllty, free of charge. Or. If 
you have not timet or the means at hand, to construct a 
model. make as good a pen and ink sketch of the 1m· 
provemen t as possible and send by mail. An answer as 
to the prospect of r. patent will be received. usually, by 
return of mail. ' It is sometimes best to have a search 
made at the Patent Offi.ce ; such a measure often saves 
the cost of an application for a patent. 
To Make an Application tor a Patent. 
The "pplicant for a patent should furnish a model of 

his Invention if susceptible of one. although .ometlmes 
it may be dispensed with ; or, lf the Inv.ention be a chem
ical production. be must furnish samples of tbe ingredi
ents of which his composition consists. These should 
besecurely packed, the inventor's name marked on them, 
and sent by express, prepaid. SWall models, from a. dis
tance, can otten be sent cheaper by mail. The safest 
way to remit money is by a dra1t, or postal order, on 
New York. payable to t·he order of MUNN & Co. Persons 
who live In remote parts of the country can n.ually pur. 
ohase drafts from their mercbants on their New York 
correspondents. 

Value or Extended Patents. 

Did p .. tentees re .. lize tbe fact tbat tbelr inventions are 
likely to be more prodnctlve of profit during the seven 
years of ext en. ion than the first full term for which tbeir 
patents were granted, we think more would avail them
selves of the extension privilege. Patents granted prior 
to 1801 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease of fomer. by due application to the Paten t Office .nlnety 
days before the terminat�on of tbe patent. Tbe extended 
time imeres to tbe bene!lt Qf th't inventor. the aSSignees 
under the first term having no rights under the extension 
except by special agreement. · The Govermnent fee for 
an extension is $100, and it is necessary that good profes
sional service be obtaineu. to conduct the business before 
the Patent Office. Full Information as to extensions 
may be bad by addressing MUNN &; Co. ,  37 Park Row.New 
York. 

Caveats. 

Persons desiring to 11le a caveat can have the papers 
prepared In tbe sbortest time, by sending a sketch and 
description of the Invention. Tbe Government fee for 
a caveat Is '10. A pamphlet of advice regarding appllca. 
tions for patents and caveats Is furnished gratis. on ap
plication by mall. Address MUNN & Co .• 87 Park Row 
New York. 

PreHmln.try Examination. 

In order to have such search, make out a written de 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5. by mall. addressed to MUNN & Co . •  37 Park Row. 
and in due time y®u wlll receive an acknowledgment 
thereof. followed by .. written report in regard to the 
patentablllty of your improvement. This special se .. rch 
s made with great care, among the models and patents 
at Washington. to ascertain wbetber tbc Improvement 
presented is patentable . 

Reissues. 

A reissue is granted to the original patentee, his heirs, 
or the assignees of the enUre interest, when, by reason 
of an insufilcierit 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, h"ve in his reIssue a 
separate patent for each distinct p .. rt of the Invention 
comprehended in his original application by p .. ylng the 
required fee in each case. and complying with the other 
requirement. of the law, as in 'original appllcatioi<s. 
Address MUNN & Co . •  37 Park Row. New York. for fnll 
partlcnlars. 

Design Patents. 

Fo:eign designers and manufacturers, who send goods 
to this country, may secure patent! here upon their new 
patterns, and thus prevent others from fabricating or 
seiling the same goods in this market. 

A patent for a design may be granted to any person, 
whether citizen or aUen, for any new and original uesig"n 
foT' a manufacture, bust,statue, alto reUevo, or ba� reliet 
any new and original deSign for the prinUng of woolen, 
silk, cotton" or other fabrics, any new and original im
presKlon. ornament: pattern. nrtnt. or picturp-, to tle 
printed, painted, c8st, or otherwise placed on or worked 
into any article of manufacture. 

DeSign patents are equally as important to citizerlB as 
to foreigners. For full particulars send for pamphlet to 
MUNN & Co., 37 Park Row, New York. 

Trademarks .  

Any person or flrm domlclled In the United States, or 
any firm or corporation residing in any foreign country 
where slmllar privlleges are extended to citizens of the 
United States, may register tbeir designs and obtain pro· 
tectlon. This is very Important to manufacturers In thl. 
country, and equally so to orClgners. For full particu
"rs address MUNN & Co . •  37 Park Row. New York. 

Canadian Patents. 

On the first of September. 1872. the new patent law of 
Canada went into force, and patents are now granted to 
citizens of the United Statcs on the same favorable terms 
as to citizens ot' the Dominion. 

In order to apply for a patent In Canada. the .. ppllcant 
mnst furnish a model, specification and duplicate draw· 
ings. substantially the sam. as in applying for .. n Ameri � 
can p .. tent. 

Tbe patent may be taken out either for five years (gov· 
ernment fee $20). or for 'en years (government fee $40) 
or for fi.fteen years (government fee $60) . The five and 
ten ye .. r patents may be extended to the term of fifteen 
years. Tbe formallties for extension are .imple and not 
expensive. 
American Inventions. even If already patented In tbls 

country, can be patented in Canada provided the Ameri· 
can patent is not more than one yesI' old. 

All persons who desire to take out patents In Canada 
are requested to communicate with MUNN & Co., S7Park 
Row. New York. wbo wlll give prompt attention to the 
bnslness and furnish filII instruction. 

Foreign Patents. 

The population of Great Britain is 31.000.000; of France, 
S7,0IX),OOO ; Belgium, 5,000,(0); Austria� 86,000,000 ; Prussia., 
4O,0CKl,OOO,and Russia, �'O,OOO,<XX)' Patents may be secureo. by 
American citizens In all of tbese countI1es_ Now Is the 
time, when business is dull at home, to take advantage of 
these immense foreign fields. Mecbanlcal improvements 
of all kinds are alway. In demand in Europe. There will 
never be a better time than tne present to take patents 
abroad. We h .. ve relillble business connections with the 
principal capitals of Europe. A large share of all the 
patents .ecured In foreign countries by Americans are 
obt,alned through our Agency. Address MUNN & Co . •  87 
Park RoW, New York. Circulars with full Informatloll 
011 forelill patents, l'urIIlsheci I'ree. 

Rejected Case •• 
Rejected cases, or defective papers, remodeled for 

parties who have made applications for themselves, ,or 
throngh other .. gents. Terms moderate. Address MuNN 
& Co • •  st .. ting particnlars. 

Copies or Patents. 

Persons desiring any patent Issued from 1836 to N ovem 
ber 26. 1867. can be supplied wltb official copies at a re ... · 
onable cost. the price dependingnpon the extent of draw
Ings and length of specification. 

Any patent issued since November 27. 1867 . ..  t whlcb 
time the Patent Office c.ommenced printing the drawing. and speCifications. may be had by remitting to tbis of
lice $1. 

A copy of the claims of any patent Issued since 1836 
will be furnished for $1. 

When orderlng coples, please to remit for the same as 
above, and state name of patentee, title of invention,and 
d ate of patent. Address MUNN & Co . •  Patent Solicitors 
37 Park Row. New York. 

MUNN & Co. wlll be happy to see Inventors In person. 
at their Office, or to advise tbem by letter. In all cases. 
they may expect an honest opinion. For such consulta
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All business commit ted to our care , and all consulta
tions, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as conducti&g 
interferences, procuring extensions, drawing assign
ments, examinations into the vaUrl1ty of patents, etc., 
speCial care and atten tion is given. For information and 
for pamphlets 01' instruction and advice 

Address . 
MUNN &; CO., 

PUBLISHERS SCIENTIFIC AMREICAN. 
31 Park RoW'. New York. 

OFFICE IN WASHINGTON-Corner F and 7'th 
�treets, OPPOSite Patent Office. 

RATES OF ADVERTISING. 
Back PaKe • • • • • • • $1.00 a line. 
Inside PaKe • • • • • •  7'1i cents a line. 

Engraving8 may head adverti8ement8 at 1 he 8ame rate per 
line, by mea8urement. as the letter·pre88. 

'l'RAUTWINE'S CIVIL ENGINEER'S POCK. E'1' BOOK of Mensuration, Trigonometry. Survey· in�, HydraUliCS, Hydrostatics, Instruments and th.elr 
a�e�S�?���d�t;e�NdhI��n M���ia!�d M;J���y T����!: �tone Bridges and Culvert':! Trestles, P!Ilars. Su.pen· 
f���:·i�aetSerD���.I!��lr8�g�'��ur��il�w��{�i/fN:��!: tions. Retainln§ Wall •• etc. etc. etc. In addition to 
:l6����;u�Wg� �t��d�f i�e:���i�lr�;lt:�a����l'hI:� heretofore. By John C .  Trantwlne. Civil Enld.neer. 12mo., 648 pages, morocco, tucks, gilt edge8. Second edition. revised . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '5.00 

THE NEW ELEMENTS OF HAND RAILING. Hevised Edition, containing Ij'orty.one Plates, thirteen of which are now for the fi.rst time presented, together . with accompanying letter·press description . The whole glvlllg a complete elUCidation of tbe Art of Stair 
re�i��g� Ol��r ,,o:gt rsg�'V6\�;:'����I�� :: .:�.� .��.ri7�8j 
ao'" In Pre",s. Rnd will be Published about the 

middle of April , 
THE PltACTICAL CARPENTER &; JOINER lUustrated by Cardboard model. (New and Original) . Showing at a glance the best and most practical meth· 
g��:fr�gt�;:hg!��:rifr7, Jg�cee;;���ed <§�;i�e��:islJrn�� By Robt. Riddell. Second Edition. revised. Price 110. 
CLAXTON. RB:MSEN & HAFFELFINGER. Publfsb· ers. No. 624. 6�6 & 628 Market St . •  Philadelph ia . New York : DEWITT C .  LENT & CO . •  454 Broome Street. 

FREY'S 

SAW GRINDER 
Will Gum and Sharpen Saw. better and In less tlm� tban any otller device. Saves files, 
f����ft� �g��J��:g��lrs'l1�; Metal. &c. &c. 

FreIsheeckier & CO. 
Bncyrus, Ohio. 

M ILLERS AND GROCERS - Gray's Flour 
1. . and Yeast Company 60 West 42d St .• New York, Manufacturers of Gray's PUre Hop Yeast Powder, for Family and Millers' use, owners and ¥an1:ors of Patent 
�f���, ��dmG�a��cJ��:ry�rP;:�1�0�lo���t. Self Raising 
Wi��t�n:����� .F����F.les and circulars, 25c. Gray's 

QUARTER HORSE Locomotive-Working 
Trarings sent for $10. WlII draw thrce men. EGBERT P. WATSON. 42 Cllff St., New York. 

CHALLENGE.-$l ,OOO Gold for a Machine 
to do the Work in a �iven time, with one man and no more power expended, of Talpe:r's pat . .  hand Saw Mill . .Pr1ce red��fl£¥1�[ li'.n1jo�'if,iIJ�:;?lrg�l

f24·". 197 Wat· r Street, New York. 
1840. FAIRilIAN'S LATHE CHUCKS. 187'3. 

PRICE LIST UNIVERSAL CHUCKS .  6 Incb. Including Lever and Bolts . . . . . . . . . . . . . . . . . . .  $12 .00 9 inch, " " " . . . . . . . . . . . . . . . • . . .  16 .00 12 inch, U " " • • • • • • • • • • • • • • • • • • •  20.00 15 inf"h, . . . . . . . . . . . . . . . . . . .  24 . 00 18 inch, . . . . . . . . . . . . . . . . . . .  W.OO 20 inch. .. . . . . . . . . . . . . . . . . .  40 .00 Every Chuck WRI"ranted Wrought Iron Jaws aud best Workmanship. FAIRMAN & CO . •  Baltimore. Md. 
A PRACTICAL TREATISE 

ON THE 
Movement of Slide Valves by 

Eccentrics. 
For the Use of Engineers , Draughtsmen, Machinists, and Stndents in ger, eral . 

B Y C .  W .  M A C C O R  D. Professor of M�chanicA.l Drawing! Stevens Institute of Technology, Hobokcn, N. J. Illustrated by 8 full page Copperplates .  4to . •  clotb .  $4. 
D. VAN NOSTRAND, PUBTJISHER, 

23 Murray St. and 27 Warren St . •  New York. 
*** Copies sent free by man on receipt of price. 

IMPORTANT TO CAPITALISTS.-The un-
dersi�ned offers his Patent Car Coupler for sale, a 

��f:�:iJ.��.f 'R�lf�{.;';.IJh 
0�

u��;J���1:1°�h�'t�� ��nsg��:j by applying to J. W. BARBETl'. Calhoun, Ga. 
D RIED FRUIT LOOSE]NER.-The sub· 

scriber has just had a valnahle patent allowed on a 
mode I)f loosening Dried Fruit, which 11e ·w ill dispose of by State and County Rights on favorable terms. Address, for fUrther particulars, CORNELIUS RAGAN. Waterloo, Iowa. 

WOOD-WORKING MACHINERY GEN-

METALLURGY OF SILVER AND LEAD. AND METALLURGY OF COPPER. By Dr. R. H. Lamborn. With IlIu.trations. 2 vols . •  12mo . •  cloth . 80 cts. each. Sold sep .. rately. 
BOILEA U'S NEW AND COMPLETE SET OF TRA VERSIl; TABl,ES. calculated to every minute c,f the Quadrant, and to ll'ive places of Decimals. 8vo., 'cloth. Price '6. . 

STEAM AND THE STEAM ENGINE. Land Marine .. nd Locometlve. By Henrv Evers. LL.D. PrOfusely Illustrated. 18mo •• cloth. $1 .25. 
D. VAN NOSTRAND, PUBLISHER, 

23 Murray St. and 27 Warren St . •  New York 
• * * Copies sent free by mail on receipt of prICe 

T i K E  N O THE .  
----01----

BOSTON, MASS., March 15, 1873. 
The Suit in Equity in the United States 

Circuit Court of Massachusetts-ALONZO 
GEAlt et al. of Boston, Mass. , vs. JONA'l'HAN 
P. GltOSVENOR et al. , of Lowell, Mass -after 
a long and thorough investigation, has been 
decided in FAVOR OF THE PLAINTIFFS, 
and It Decree for a Perpetual Injunction, 
establishing the validity and ownership of 
the Patent, has been accordingly entered . 
All persons who have built, used, and sold 
Variety Moulding or Upright Shaping Ma
chine, are hereby notified that amicable set
tlement can be made by pronptly addressing 

A. S. GEAR, 
Manufacturer and Sole Owner, 

56 Sudbury St. , Boston. Mass. 

CHAMPION SPHING MA'l''l'RESS-The 
) late.t and be�t Improvement. Do )'OU w .. nt " bealtby and comfo", .. ble hed? Here It 18. The .oftest eaSIest, ct�eapest, most popular, and durable Spring Bed in market. Sold by .. 1I leading dealers. No stock com plete without it. Wholly composed Sjf tenacious tem pered steel springs, so united that the pressure is equally oistributed. Easily moved or carried about the house. Can be lifted. turned. or rolled up Ifl<c • hl.nket. lloth sides alike. No frnne .no wooden slat s, no �trap8. May be usea on floor without bedstead. No unde .:" bed re. quired. Needs only half thickness 0·" hair mat Gress. The regular size double bed. 4 ft. 6 1n .  by 6 ft .• "ontains 19'1 tempered steel upholstery sprir.gs and "" ughs only 25 

���er�o�a������ f�:;ls����o�eJ'/�i���s �f' �\�h�� ��.��l Send for pictorIal clrcul .. r. Retail price of double bedl 
ffi�' w��·l��e�j��r:inJi!�(�;�lt �.� ���¥:!�'e. tA:�nf:;;�it� ed. F. C. BEACH & CO .• Makers. lSi and 133 Duane Street. New York. 

'"lIm-n.:aU<1JU< inl,.�tion .• for ma,-king Clothing 
. Cards, (fe. One will do (or a  

wIlDt,e Ti"mUI/J . 11'[ omble Type. PrOfitable a"!'using and instructivefor the ?/oung Jet P.-inter $1. Silve,' $1 .25. with 
Ink, Type and neat Case, delivered oy 
mail a.nywhere. 3 Alphabet" extra GOe. A,:;;"!."""." !,,,,. (Jolrlhu/ ,{. Co . 14 1(I1J;J/ S/ . .  Boston. 

�RASS COCK MANUFACTlTRERS-Send 
M for description and photograph of tbe Improved ertical B ... ing Machine ���T)lwAY BJI CON. 
______ .:,R.:,.e.:,a_r_6_23_Commerce St., Phil adelphia, Pa 

T H E  

S O I II N C D  R E C O R D  
F O R  

1 8 7 3  
A Compendium of the Scientific ProgreFs and DiF'C9va" ries of the Preceding Year. Illustrated with Steel Plate .. nd O��t"a"v,;:nljl'����\t 000 pages. 
"rms NEW AND SPLENDID BOOK is now 

ready. Its contents will embrace the most Interest· ing Facts and Discoveries in the various Arts and Sciences that haye transpired during the !lreceding year ex. hibitlng In one view the General Progl ess of the World in the following Departments : 
1 .-CFB:MISTIlY AND �lETAI,LURGY. 2.-IIIECHANICS AND ENGINEERING. 3.-ELECTRICITY, LIGHT. HEAT. SOUND. �.-T.I£CHNOLOGY.-Embraclng New a U fI Useful [nven tions and Discoveries relntil'lg to THE AnTS j 5.-BOTANY AND HORTICULTURE. 6.-AGRICULTUHE. 7.-IWRAL AND HOUSEHOLD ECONOMY. 
�:=�N'E�i1J ��.fgi'yTK{Jt;�'t�¥,�J�f: HYGIENE. 

10 & n.-METEOROLOGY. TElll!ESTRIAL PHYSICS GROGR.'l.PHY. 12.-GEOLOGY AND MlNEHALUGY. 1:J.-ASTBONOMY. 14 & 15.-BIOGBAPHY. 
tn��tV it�;:��:g� �g�irl�t�o a�� ��n����r���l�og���n� copy of S(:IENCF. RECORD FOR 1873. It wi11 be a most. in· teresting and valuable Book. Q:fld should have a place in every Househflhl. in every Libra-ry. 

600 pages. Oetavo. Handsomely Bound. Many Engr8v, in�:nt t����f�io all parts of the eo un try, OIi, receipt of the price. A lIbcr�1 discount to the trade and to can· vassel's. For ... Ie at all the principal Bookstores. 
MUNN & CO., PUBLImERs, 

37' Park Row, N ew Yol'l< C�ty. 

THE S OlEN1IFI O AMERIOAN will be sent one year 
and one copy of S OIENOE REOORD FOR 1£73. on 
receipt of $4'50. erally. S"eclaltle ••  Woodworth Planers alld'R1Ch· Il rdson's Pat·ent Il1.1proved Tenon Machines. Central, corner Unlon st,�Worce8ter ... M.8s. SOIEN C E  REOORD FOR 187'2. uniform wl il. Uld mTH.e:BJ3x RUl'G Iii AICllARDSON. . above. Price 12. LIbrary billdllli:, ,2.00 

© 1873 SCIENTIFIC AMERICAN, INC.



BAIRD' S  

FOR PRACTICAL MEN. 
LIST NO. 3. 

Bullock.-The American Cottage Builder : A Series of Des1gns, Plans, and Specifications, from ,200 to $20.000 for Homes for the People ; together with Warming, Ventilation, Drainage PaInting, and Landscape Gardening. By John Ballock Architect. Civil EngIneer Mechanician, and Editor of H The Rndiments of ArchitectUre and Building," etc. etc. Illustratec1 by 75 engravmgs. In one volume. 8vo . . . . . . . . . . . . . .  $8.50 
Bullock.-The Rudiments of Architecture and 

Building : For the use of Architects, Builders, 
�:if�lfIh�m��h�8��i��frS,' ����:e��" !'T�eMl�::l��n Cottage �ullder. "  Illustrated by �50 Engravings. In ODe volume, 8vo . . . . . . . . . . . . . . .  _ . . . . . •  _ . . . . . • . . . . . . . . .  $3.50 

Burgh.-Practical Illustrations of Land and 
Marine Engines : Showing In detail the Modern 1m· provements of High and Low Pressure, Surface Condensation, nd Super-heating, together with Land and Marine Boilers. By N. P. Burgh, Engineer. Illustrated by 20 Plates, double elephant folio. with text. . .  $21 

Burg-h.-Practical Rules for the Proportions 
of Modern Engines and Boilers for Land and Marine Purposes. By N. P. Burgh. Engineer. 12mo . . . . .  $1 . 50 

Burgh.-The Slide-Valve Practically Consid
ered. By N. P. Burgh, author of " A TreatIse on Sugar Ma.chinery," '" Practical Illustrations of Land and Marine Engines " A  roc·ket· Book of Practical Rules for Designing Land and Marine Engines, Builers," etc . etc. etc. Completely l11ustrated. 12mo . . . . . . . . . . . . . .  $2 

Byrn.-The Complete Practical Brewer : Or 
PJaln, Accurate, and Thorough Instrnctions in the Art of BrewiRg Beer, Ale, Porter, including the Process of making Bavarian Beer, all the Small Beers, such a 8  
�g�;:b:t��' e���g"I;&��e�"{��E:r��:���ef;u���dB������ and Private FaftrHles. By M. La Fayette Byrn. M .D .  With l11ustratlons. 12mo . . . . . . . . . . . . . . . . . . . . . .  ' " . . . .  $1 .25 

Byrn.-The Complete Practical Distiller : 
�g:rrtr:��fc;r'h��:1�8��fe;i tt!'ed l.�t�� IN:tWi��I�a,; and Rectification ; Including all of the most recent Improvements in distilling apparatus ; instructions for preparing spirits from the numerous vegetables. frUitS, etc. ; directions for the distillation and preparation 0 
�Vh��n���f 0�:3s�i��c�ne�c�th�; ���r�:, �i��tft�u� a�� M n Elggth Edition .  To whIch are added. Practical Directions for Distilling, ftom the French of Th. Fling. Brewer and Distiller. 12mo . . . . . . . . . . . . . . . . .  $1 .50 

Byrne.-Handbook far the Artisan, Mechanic, 
and Engineer : Comprising the Grinding ann Sharpen-
WU� Je�t��� J!i.��sEI� ����e v�������i a��pL��'il. ering Apparatus, Mater1� and�rocesses for Grinding and Polishing. etc. By Oliver Byrne .  Illustrated by 185 wood engraVings. One volume, 8vo . . . . . . . . . . . . $5.00 

Byrne.-Pocket Book for Railroad and Civil 
Engineers : Containing New, Exact. and Concise Meth· ods for Lay;n.g out Railroad Curves, Switches, �"rog Angle ••  and Crossl"gs ; the Staking out of work ; Levelling ; the 

.
Ca

.
lculatlon of Cuttings ; Embank· ments ' Earth·woi'lf etc. By Ollverl"ilyrne. lamo .• full bound,'pocket.book form . . . • . . . . . . . . . . . . . . . . . . . . . • . .  $1.75 

or;sr.!':e��me '!fut�fc�ao'::yp�����· sent by mall. free 
�y new and enlar�ed CATALOGUE OF PRACTICAL AND 

�c����rf�r!?8�K�r; :!d��::: 8vo.-sent free to any one 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER. 406 WALNUT STREET, Philadelphia. 

Milling Machines. 
STANDARD. UNIVERSAL. INDEX AND PLAIN. 

t:;:gH�c;ilb�i�a1i�����I��::%:.������;1:�8�ILLlNG 

THE SELDEN DIRECT-ACTING 

Steam Pnmp 
IS THE BEST Steam 
Pump made. 

Send for Circular 
iiiiiiiii!i Iii __ ",mrl Price List to 

A. CARR. � conrtM':: ��r'ihiY 
AMERICAN ROLLED NUT & TUBE CO., 

Richmond, Va . Nuts from � in. to S 1:n., h01]Or 
Shaft1ng, Turnbuckles, &c.,maoufactured by Ostrander B 
Erg�;:�a�:�t�:ll3¥gr ��:�lfta���:I�����r&WE���T:�l. 

GREAT REDUCTION IN PRICES 
O F  LE COUNT'S PATENT HOLLOW 

LA THE DOGS. and his Machinist Clamps of both 
Irf�ttno� �\i��s. from % to 2 Inch. $6'50 

HI. expanding Mandril lS a first class tool which ha long been needed by every Machinist. Send for latest circular. W. LE COUNT. South Norwalk. Conn. 
WOODWORTH SURFACE PLANERS, 

$125. Planers and Matchers. f350. S. C. HILLS 51 Courtlandt otreet, New York. 
SEND TO 

THE AMERICAN SPORTSMAN, 
WEST MERIDEN, CONN. ,  

a,- For a Sample Copy o f  said Paper . ..A!:I 

253 

Valnable Inventions and Low-Priced Steam Machinery E. P. BAUGH'S 
PATENT SECTIONAL MILLS, Constantly_ on hand and for sale by The NEW YORK EXPOSITION AND MANUFACTURING 

COllIPANY, li�, li4 and li6 Broadway, New York. 

ONLY 10 CTS for two numbers of the new 
• Illustrated paper, My OWN 

FIRESIDE. A $5 Chromo and the paper only ,1 a year. JONES & HADLEY. PubJishers. 176 Broadway, N. Y. 

$425 Upright Engine and Tubular Boller (4) HORSE 
�g:��: w���J'}�nl��It,:'r��-�l"���� If�'g'; 

WORKS COMPANY, Cleveland. Ohio . 

I=l 
8 :  ... 00 
>-'l '"  Pl lz;  
� ... <Il r<I 

1832 SCHENCK'S PATENT. 1271. 
WOODWORTH PLANERS 

And Re·Sawlng Machines. Wood and Iron Workln� Ma· chlnery. Engine •• Boilers. etc. JOHN B. SCHENCK'S SONS. Matteawan. N. Y. and 118 Liberty St .• New York 

For Grinding Raw Bone.!' .. Ores. Clay. Feed. Phos· phate Rock, Guano, and all Hard and Tough Substances. 
BAUGH & SONS, 

Philadelphia, Pa. 

The I SAVE MONEY by purchas 
In the best Plano·Forte. Do not de· CiNe what make to get untH you write 

A R I 0 N I
for our Illustrated Circular, which we mail free. The U Arion Piano " con-

ItainR four · patented improvements that make it more d'l('ruble than any 
PIAN 0 plano in the mltl'ket. 

Write for Circular, and melltion 
is I 

where you saw this notice. 
Address THE ARION PIANO· 

! FORTE COMPANY. 5 East Four· THE BEST . teenth Street. New York City. �IMPROVED F O O 'I' L A 'I H E S, 
SUde Rests, Hand Planers, Scro . l  Saws 

. . 
Superior to all others. Selling every where Catalogues free. 

N. H .  BALDWIN, Laconia, N. H 
BURDON IRON WORKS.-Manufacturers 

of pmnpln
� 

Engines for Water Works, High and low Pre3sure En nes, Portable Engines and Boilers of all kinds, Sugar 1> Ills Screw. Leveril:Drop, and Hydraulic Presses Machinery in general. UBBARD & WHITTAKER. 10 FroRt st., BrOOkly.�,,:,,�N:.:.�Y�.-:
--c::-:

_
=-::-:=:--The " AS BESTOS ROOFING " Is a substantial �nd reliable material , which can he safely used In place ot Tin, Slate, &c., on steep or flat roofs, in all climates. It is manufactured in rolls ready for use, and can be cheaply transported and easily applied. Also , Manufacturer of MACHINERY s�nlJfor ()t��lar��;l! .. :�fL�CE , & co. 60 Vesey st., New York. 

ASBESTOS ROOF COATING AND CEMENT. ASBESTOS BOILER FELTING:bS HEATHING FELTS, PA!tArFINE A�JlB�t.J,tJ�
,
E.At1>WIlTtlfI��

c
�OS BOARD AN PAPER, Andrew'S Patents. 

Noiseless, Friction Groove<l, or Geared Hoist-Send for Descriptive Pamphlets. Price· Lists. &c. Liberal Terms to Dealers . 
Safe�� "�l��: me�����s�

a
��:event Accident, if These materials for sale by H .  W. J 0 H N S ,  Rope Belt, RJ.ld Engine break. 

Smoke-Burning Safety Boilers. . KIRKWOOD & DUNKI,EE. Chicatro. I RESOR FT,BOW M'NF'G. CO. Cincinnati. O. E. A. EDW AltDS & CO., San FranciscO, Cal. B. S. PARSONS, Galveston, Texas. 

NEW OFFICES. 87 MAIDEN LANE, COl'. Gold St., New York. Oscillating EnKines. Double and Smgle, 1-� to 
100-Horse power. 

CentrifniRI Pumps, 100 to 100.000 Gallons 
p�r MIDute. Best Pumps in th� World, 1!RSS 
Mud, Sand, Gravel, Coal, Grain, etc., wuh-

Machinery, 
Wood and Iron Working of every kind. Leather and Rubber Belting) Emery Wheels, Ballbltt Metal. &c. GEO. PLACE '" CO .• 121 Cham"e}s & 103 Reade Sts. N.Y. 

Machinists' Tools. Tiw largest and most complete assortment In this coun 
try. m�'t,;W"iW';Hl:blTEAM ENGINE COMPANY 121 Chambers & 103 Reade Streets. New York. 

Sturtevant Blowers. 
Of every size and descgR�RnG�o�rl'b� gnc�nd. 

121 Chambers & 103 Reade Streets. New York. 
W I L D E R ' S !.��;ay !:��!!�£Ch!r����� Makers. Tlnners. llrass Manufacturera. Sllversmfths, &c. Warranted the beet nroduced. Send for Catalogue. "'c. NEW YORK STEAM ENGINE CO., 121 Chambers & 103 Reade streets. N. Y. 

ont injury. . 
All Ll ghtj..Slmy,le. Dnrable, and EconomIcal. 
Send for uirc���'!i . ANDREWS & BRO. 414 Water Street. New \orh . 
-r�N=V=E=N�T�O=R�S�' N�A�T�IO�N�A�L�U�N�I

�
ON-. -�If MOLDING, MORTISI NG GIBBS & CO .• 178 Broadway, New YorI<o Patents 

TENONING & SHAPING Sold on Commission. Send for Clrcu�r." . __ __ _ 
M A C H I N E S , WOODBURY'S PATENT 

BAND SAWS, Planing and Matching 
=:!""',.;ii:.l""' SCROLL SAWS and MoldlngMachlnes. Gray & Wo�d's Planers, Self· oiling 

I ' Saw Arbors and other WODe. workmg mllctllnery. 
Planin[ & Ma tchlll[ sesnd'i���Z�fars. 1 �i ���'iiJ�yS�\�'��'t� ll�ibn. 

MACHINES. &C., OTIS' SAFETY HOIS'fING RAILROAD, CAR, and AGRI 
..... a,..h�- ..... ..,.v. CULTURA.L SHOPS &c., AVA " """A'CWtiA a,-Superlor to any in use. 
OTIS BROS. & CO • •  J. A. FAY & CO. NO. 348 BROADWAY, NEW YORK. CINCINNATI, Ohio. --- "- -

------------.-:.::::::.===�.:.:..... pATTERN & BRANDING LE'l'TERS-SHARP, 
P ORTABLE STEAM ENGINES, COMBIN- . Flat or RounoiDg SUrh( e.-Lar�" stock. PAYE· 

Ing the maximum of emclency. duabillty and econ· ���k. Letter� A:"l:lit�liuriGH��Rli�A�O�TONE. 
omy with tho minimum of weight and price. Thev are 8 D t h F It St N Y k widely and favorably known. more than 1,000 be(ng In 1 u c • cor. u on .• ew or 
use. All warranted satisfactory or no sale. Descriptive circulars se¥k'tn 

J �Pd'!II1��ih'E4dg'6'.ssLawrence. Mass. Liberty st .• New York. 
£';'INCINN ATI BRASS WORKS-Engineers , I and Steam·fitters· Brass Work. Best quality. Send for Catalogue. :r'. LUNKENHEIMER, Prop. 

JlOPBB HOT .AIR 
ENGINE COMPANY, 124 Chambers St., New York . 

Imitation Gold Watches and Chains. 
This metal has all the brilliancy and durability of Gold. Prices, $15. [ ,20 and ,25 each ; Chains from $2 to $12. Sent C. O. D. by Express . Order six and you will get one free. Send stamp for an Illustrated Clr· cular. Address COLLINS METAL WATCH FACTORY. 

WOOD-WORKING MACHINERY. New and improved Woodworth's, Daniel's1 and Dimension Planers, Moulding, MortiSing, TenODlnt;} Sawin�, 
:g.r'1u�f:i.gIUoSJ1�f��g �����:�e:n'ittcFa�::;�r'� C��\';,! 
brated Patent Matcher Heads and Cntters. con· tantlii.o�l'l�d;ncdo�a3�eS�I����� St . •  Worcester, Mass. 

WOO D WA RD'S COUNTRY HOMES. 

REYNOLDS' 
Turbine Water 

Wheels . 
30 years' experience en&.bles me 

to exceJ ln Gearing Mms of all kinds, s·nd furnishing (,hem reUa ble. eco· 
l{.��lcaJ��';¥Al�}cg¥�c9faElg�:r: Street, New Yor.;.. 

l ATHE CHUCKS-HORTON'S PATENT 
.J from 4 to 36 Inches. Also for car wheels. Addt es, THE E.  HORTON & SON CO .. Windsor Locks, Conll . 

Niagara Steam, Pump. 
CHAS. B. HARDICK, 

23 Adams st., Brooklyn. N. Y. 
�HINGLE AND BARREL MACHIN ERY.-U Improved Law's Patent Rhingle and iitE.d!::J.g Machine, !imple�t and best in u�e. Also, Shingle Heading 
�����:��t.0li�J:es�t�R\:����Z��:, �����no�t:�.ni�s, 

� A W GUMMERS, Single and Double Up C' sets. Saw Tooth Swages, 1.1111 Dog Holders. Siding Holders, Railroad Spike Pullers, and Tree Pruners. Send for circular. G. A. PRESCOTT. Sandy Hill. N. Y. 

The fact that tnts shafting lias 73�per cent greatel Strength, a finer finish, and 1s truer to gag-e,than a.uy other [n ase, renders it undoubtedly the most economical. We a.re also the sole manufacturers of the CELEBRATED VOL' LIN! PAT. COUPLING, and furnish Pulleys, Hangers, etc. of the most approved styles. Price lists mailed Oil • ppIl. cation to 
Try Itreet. 2d and 3����:'.LAR���i��a. 190 S. Canal st. Clilcago. nr"Stocks of this Shafting In store and tor lale by FULLEn DANA & FITZ, Boston. Mass. 

GEO. pLACE &0 CQ<�l26 Chamber • •  treet, N. Y. pmlWE oI!; WHALll'tG. Milwaukee. WII. 

835 Broadway. New York CI�y. 

120 TO 150 BUSHELS OF SHELLED (JUHN G HU W N  
PER ACRE. 

The Increased yield per acre over the old varieties will pay for the seed 20 times over, besides every farmer that g���::. t��l:��.�� �:�� ;a l�:&!ea d����� ��:g��h"e\f$� SEND FOR CIRCULARS AND TESTIMONI..i.LS. 
�:tWr8��ilos������tci�1�:�, !���U:e �11Y�!�B���� to anr�.Strgtl�'ir!i t86'.�YIa���as'b'iirlgg����r Co .• Pa. 

L.& J .W. rEUGHTWANGER 
C H E M I STS & I MPORT E R  S .  AODR ESS  5 5  CEDAR S �  NEW YOR K  

S O LU B L E G L A S S  & S I L I CATE S ,  OX I D E  O F  MANGA N ES E  FO R S T E E L ,  (; L A S S  & PAT E N T  D R Y E R S ,  FLUO R S PA R , F E L S  PAR , FLI NT ,  N I C K E L - S A LT S ,  A S B E S T O S ,  S L.A C K LE A D , M ETA L S , & C  & C .  PU B L I S H E R S  O F"  T R E AT I S E S  ON"GEM S'� 
"s I LEX' AND "FER M ENT E D  Li QuORS'� 

R" UERK'S WATCHMAN'S 'rIME DE TECTOR.-Important for al. large Corporatlolll ��� �:������r���ur���c��8�grfo�u�� �;'�r��Oi!i�� patrolman, as the same reaches dift'erent stations of hje beq,t. Sen.d for Q. Circula.r. J. E. BUERK, 
N. B.-This detector I. c�v�re�o�i'�o B&�tg�'p�t:�i, • Parties using or selling these Instruments without au. thority from me will be dealt with according to law. 

E M • .  MAYO'S PATENT BOL'f CUTTER. • Send for lIIultrated CirCuIllr, CliIOillllatt, 01110. 

SCIENTIFIC AMERICAN. 
The Best Mechanical Paper in the World! 
A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, a.nd 
processes . 

The SCIENTIFIC AMERICAN Is devoted to the Inter. 
ests of Popular Science, the Mechanic Arts, Manufac
tures, Inventionst Agriculture, Commerce, and the m
dustrlal pursuits generally, and fs valuable a.nd instruc
tive not only In the Workshop and Manufactory. but also 
In the Household. the Library, and the Reading Room . 

To the Mechanic and Manujactu1'er ! 
No person engaged in any of the mechanical pursuits 

should think of doing without the SCIENTIFIC AMEEI· 
CAN. Every number contains from six to ten engravings 
of new machines and inventions which cannot be foupd 
In any other publication. 
Chemists, Architects, fifillwrigl!ts and Farmer's 

The SCIENTIFIC AMERICAN wlll be found a most 
useful journal to them. All the new discoveries in the science at chemistry are given in its columns ; and the interests of the a;·chitect and carpenter are not overlOOked, all the ne w inventions and discoveries appertainIng to these pur.ults being published from week to 
week. Useful and practical infonnation pertaining to the interests of millwrights and millo'YDerS will be fOUlld published in the SCIEN'I'IFIC AMERICAN, which information they cannot possibly obtain from any other source .  
Subjects in which l lianters and farmers are interested 
will be found discussed in the SCIENTIFIC A�IERICAN, many improvements in agricultural implements being i llustrated in its columns. 
'Ve are also recdiving, every week, the best scientific journals of Great Britain, France, and Germany ; thus placing in our possession all that is transpiring in me� chanical science and art in these old countries. We shall continue to transfer tf) onr columns copious ex

tracts, from these journals, of whatever we IIlay deem of interest to our readers. 
TERMS. One copy, one year 

One copy, six months 
One copy, four months 

$3.00 
1 .50 
1.00 

One copy of SCientific. American for one year, and one copy of engraving, " Men of Progress "  10.0 One copy of Scientific American for one year, and 
one copy of " Science Record," for 1873 4.50 Remit by postal order. draft or express. 

The postage on the Scientific American ls five cents per quarter, payable at the office where received. Canada subscribers must remit. with subsCl1ptlon. 25 cents extra to pay postage. 
Address .. lI le,ters and make all Post Omce ordero or drafts payable to 

MURN &. CO .• 
37 PARK ROW, NEW YORK. 

© 1873 SCIENTIFIC AMERICAN, INC.
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Adverti8emen18 will be admitted on tAl, page at tToe rate oj 
$1.00 per line for eacA imertioJl,. FJngraving8 ma� 
Aead advertisement. at tAe .ame rate '/Ier Une by meas
urement. a. tn.e letter.."r.... . 

For the best BELT HOOK for Rubber o� 
Leather Belts Addres s  
C R E E N L EA F  W I LSON , Lowe l l ,  M ass. 

A WELL tested article of good thickness 
and durabl1lty. suitable for steep or llat roofs ; can 

��n�f¥�;d
cI��ura� ':.'":In:�fu �:�ht�li .°It�\tl�!;l'3�efo 

Maiden Lane and 9 Liberty Iftreet. New Y ork • .  

NEW YORK SAFETY STEAM POWER CO. 
30 CO RTLA N D T-ST., N EW Y O R K .  

SUPERIOR 
STEll[ ENGINES 

EXTRA EARLY VERMONT. Ten 
Days Earlier than Early Rose. Eno .... 
mouslv Productive, and of EXCEL
LENT FLAVOR. $1 per lb. ; 4 1bs. 
by mall. postpaid. for $3.30:=, 

COMPTON'S SURPRISE 826 
Bushels to the Acre. A little later 
than Early Rose. E qual In quality. $3 
per pound. by ma1l . postpaid. 

$300 will be awarded. as PREMIUMS. 
to those who produce the Largest Quan
tity from one pound, Descriptive CIrcu· 
lars of the above. with list of SOO varle· 
tic. of Potatoee. free to all. 

Illustrated Seed Catalor;rue, 200 
p"iesN,:�h ������� f�r�¥';ilH�n� 
TON." Early. solid and productive. 
Price .  25 cents per packet.  F,ve packets 
for $1. 

B. K. BLISS & SONS, 
k 23 Park Place. New Yor � 

AMERICA N OIL FEEDERS AND GLASS 
OIL CUPS . . J .  B. WICKERSHAM & SONS. 408 

� . 10th St .• Philadclphla .  N.B.-The bdst system in use 
for oiling. Send for circulars. 

IRON PLANERS, ENGINE LATHES. 
Drill ••  and "ther Machiniste' Tools. of sv,erlor qual, 

U&h 0,."n�a:Mc:'!.�9�i:�I�wF�H��IOLNt¥ff>6�cOK 
lNG CO . . New Haven. Co:::n:::n:.:.. _________ _ 

B U I L D E RS SEND FOR BOOK CATALOGUE. 
BICKN ELL. 27 Warren st . •  N.Y. 

THIS 

A. S. CAMERON & CO.,  
ENGINEERS, 

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

Steam Pnmps, t:t"fted to every possible 
Send for a PrIce List. 

RANSOM SYPHON CONDENSER perfects and maintains vacuum on Steam Engines at cost of one per cent its value. and by It. use Vacuum Pans are run WIth fUll vacuum without Air Pump Send to WM AL
h C
LEN• 51 Chardon St,,_ Boston. for a personal call or e ompany. at Bu1falo ... . Y .. for a clrcnlar. 

• 

Machinist's Tools 
EXTRA REA VY AND IMPROVED ' LUCIUS W. POND, MANUFACTURER Worcester, Msss. Warerooms. 98 Liberty Street ... New York. A. C .  STEBBINS. Agent. 

"Tho Harrison Boiior." 
Seven years' service In some of the largest estabUsh· 

ments in New England and el.ewhere .... wlth boilers 
varying from Fifty to Fifteen Hundred Horse Power. 
with repeated orders from the same parties. shows that 
this Improved generator has taken a permanent place in 
the use of steam. 

Fifty Thou.and Horse Power have been made and put 
In ;R�\",'!,tl

s����h
o; �Ii:sW:����YB�Te���' either steam 

generating or superheating surface. and when this needs 
entire renewal it ea .. be made as good as new at an outlay 
Qf only one Aalf tToe eost Of a new boiler. It can be taken 
out and replaced by simply removing the loose bricks on 
the toP. without disturl):big the :tire front or brick work 
of the original setting. It I. most dI1Ilcult and expensive 
to take out and replace the ordinary wrought Iron boller, 
wAicA. when worn out. ill comparaUf)ely wortAl .. 8. and 
can scarce/y command a purcAa8er at any price. 

Harrison Boilers of any size can be made ready to. 
delivery. after order Is given. as fast ae they can be �ut 

��.&�ce''':�Mt\tl��n W�i\��� no more than that of he 
For :J'I Information. circulars. etc •• appl1catlon must 

be made direct to the 
HARRISON BOILER WORKS, 

d Grays Ferry ROa • 
PhIladelphia. Pa . 

New York PLASTER WORKS 
MANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c. Our 

DOUBLE EXTRA Plaster Is umurpa8.ed. Every Barrel warranted. arries are in Nova Scotia . WORKS. 469. 471 & 478 CHERRY STREET. NEW YORK .  

MORRJ;�, TASKER & CO., 
MAl(UF.A.CTURERS O F  

AMER.ICAN· CHARCOAL mON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

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

prSteam and Gas Fitters' Supplies, Machinery fOl 
oal Gas Works. &c. &c. 

NO. 13 GOLD ST .. NEW YORK. 

M A. O R I R B  
I'or Sale, 

With or without Machinery. centrallf: located In Phil .. · 
pelphia. 14 NO�Iklh Jl::lJhrl����hia. 

WIRE R OPE. 
J O H N  A. R O E B L I N G ' S  S O N S . 

M.A.NUF AOTUBBB8, TBlIlNTOlf I }If. J. 

FOR Inclined Planes.Standing Smp Rigging ,  
Bridges. Ferries. Stays, or  Guy. @n1Jen1Ck. &"Oranes. 

Tiller Ropes. Sa.h Cords of Copper and Iron. Lightning 
Conductllrs of Copper. Special attention given to holst· 
Ing rope of all kinds for Mines and Elevators. AJlPly for 
cmular. giving price and other information. Send for 
pamphlet on Transml.slon of Power by Wire Ropes. A 
arge stock constantly on hand atlo�1'i.f:tf:

e�;�����e. 

SUPBB-RBA TBBS 
Save fuel. and BUPJ!!l' DRY steam. E ... lly attached to 
any boiler. HENRY W. BULKLEY. Enldneer. 

98 Liberty St •• New York. 

"'- te For testing Ovens. Boiler 
A )f "  "me rB. l1ues, Blast furnaces. Su· 
per·Heated Steam. 011 Still., �N�idW�s

BULKLEY. 
98 Liberty st •• New York. 

NOYE'S MILL FURNISHING WORKS 
are the largoest In the United States. They make 

Burr Millstones. Portable Mms. Smut Machines, Packers. 
Mill Picks. Water Wheels. Pulleys and Gearing. specially 
adapted to :tIour mil1�' T�WM%f �at�W;"�U:tl'aIO.  N. Y. 

(Ii) Union Stone Co. ,  

. .  

Patentees and Manufacturers of 
E��fle��"IJ�t��.:ig!,J��s 

Mechanical • 
GRINDERS. SAW G RS. DIA· ¥�::;Pl{lpjlGan 

R�D'S PA· 

�tlfe�lg!n!Yu.r:f.::r Cuttln&. Leather !Itt ng. and all 

OFl"IOB, lfEXOHANGB STBEBT, Boston, Mass. 
BRANCH OFFIOlIS l W. S. Jarboe. 98 Liberty Street, �. Y .• 5 502  Commerce Street. Phlladelpllla.Pa. 

p-Send for clreular • 

.a. M I O B O S O O P B  
I�o� 'J8��:�\� ����l"lSi:Ael�f�c�a�v. ' All grade ••  

McALLISTER. Optician. 49 Nassau St . •  New York. 

D ' II '  M h' BEACH'S Scroll Sawing Machines-Cbeap-rl InlT ac Ine est and best In use. For Illustrated Catalogue and � Price List. send to H. L. B EACH. 90 Fulton St •• N. Y. 

WIKB KOPEl, 
Steel and Charcoal Iron of superior quality. suitable for 
mining and hOlstinglurposes. lncllned planes, transmis· 
.Ion ofjlower. etc. Iso. Galvanized Charcoal & B B for 
Ship.' Rigging Suspension Bridges. Derrick Guys. Ferry 
Ropes. etc . A iar�e stock constantl:!, on hand from which weighs I!2 lbs •• will drill 1 

In. hole. and selle for �" 
�t;nl� �':!�:At':,nlir��ITs 
and shops. 4.000 machines 
are now in use, and 4,000 
more will be as soon a. we 
���l

b��fc��e��ft�o 
t�e:t� 

for further information. 
MILLERS FALLS CO .• 

78 Beekman Street. New 
York. 

MARCY'S SOIOPTICON 
1J,i'\viih Improved and Cheapened 

ltlAGIC LANTERN SI,IDES. " For Homes, Sunday-Schools and Lecture· 
. _ . _ _ ���h��.t �i:c�����l�:�e. BC!��to��:��Oe:::. 

SOIOP'l'ICON MANUAL (Revised Ed. ) 60 cIs. 
L.  J. lIIARCY, 1340 Chestnut St., Philadelphia, Pa.. 

STATE OR COUNTY RIGHTS for Im-
�rovement tn " Sulky Plows," for B81e very low . 

See llluetratio!l on anolher page-this number of the 
SCIENTIFIC AMERIOAN. Address 

LOUIS SACHSE. Monmouth. Oregon. �ECTIONAL TURBINE-The best for va· 
rlable streams. Pamphlet free .  WM. J. ' VALEN. T NE. �'t. Edward, N;Y. Age.nts Wanted. 

ASBESTOS Wanted In Crude State-any quan· 
tlty. A ddress ROSENTHAL & 

SHUSTE R. Chatham Mils. Philadelphia . Pa . :lll��:!��;�M� sY'
o
'":k�nt. JOHN W • MASON & CO •• 

BUILDING PAPER ! 
For Sheathing. Rool1ng. Deafeniug. Carpet Lining. and as a substitute for Plastering. Send for Sampler 

.. nd Circulare, to B. E. HALE & Co .• 56 &; 58 Park Place. N. Y •• or !tOOK RIvER PAPER Co. , (lhlcago. 

PORTLAND CEMENT, 
OF the well known manufacture of John 

Bazley White & Brother� �!,_ndon. for sale by 
JAMES B ......... D, 55 CUff St . •  N. Y. 

A Practical Treatise on Cement furnished for 25 cents 

The Buntoon Governor 
Write u. for illu.trations and certillcates. In construc· 

tion. principle. and operation, it Is unlike any other. 2000 
��&r:'d'8:.

b������S��f:i\��::f,;ciu���N�J�:. 

����::,s£'1���"p�����I��tfi1n:t 
tit EMERY WHEEL MACHINERY 

for grInding Tools and Metals. gum· 

-unequaled for the sterling qua�ty . of Its material and workmanship. 
the durablllty of every .1l.art. Ad· 
dress AMERICAN T WIST DRILL 

COMPANY. 98 Liberty st., New York. 

MAHOGANY; 
SATIN WOOD, HUNGARIAN ASH, SPANISH 

OEDAR, ROSEWOOD, WALNUT, AND 
ALL XIXDS 

Bard-Wood. Lumber, 
In P L A N B- .  B O A R D S. A ND VENE E R S. 

GEO. W. READ & CO., 
Oflice:B�!�tllgafe���l:s�� f80l1�wid'e��*�t�l}'.Sf:. E.R. 

IJ= ���::,r:ebl,�;�\,f��';\',!'tll�ro<IJ.�
i
������'£'i�t�d. 

R. A. Vervalen's Brick Machines, 
Mad e at Haverstraw. Roekland Co . •  N. Y. Makingnine 
tenths of all the brick nseli.in the State. Selldtor cU'Cular. 

, 
lli c  tl 1 1U l l(l -I10illt pd srrl��\'II DRILJjS . 

THE adoption of new and improved-applic� 
tlons to the celebrated Leechot's patent. have � . 

l!'6�'k clrjJIM'i.1�G�llM:p�a:ie 
u!Yle�r�cii:�i;Jli'd 

economy are aclrnowled2ed bot'li. In this country and 
EUTope. The Drills are bui�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 hal'll rock. They are a<!"1l.tlld to CHANNELI lNG� 
GADDING. SHAFTINGB TUNNELLIN�and 08,en CUt ;1't-dilIS�F t���P 

ANERIJh'il�s.  ��11f cbB 
�:e':in

e�:;e:�lr::'{et,!';. c�:r:g����s�Jn:rr�t 3i�M:':.�ci 
durable In con.truction. Never need sharpening. Man· 
ufacturgd by_ 

(THE AMERICAN DIAMOND DRILL CO.� 
No. 61 Liberty St., New YorK, 

Universal Wood Worker. ' 
Horizontn,l and Ycpr�lI"ht BoriulI" Machines. 

McBETH. B���p:rJ,ao
G'lr1).fi.'t�e:B:amllton.Ohlo. 

S 
A 
W 
S 

OLD SAWStV1ADE I NTO NEWO�ES 
A T  TRIFL INC £XP£N S E&v 

Y HA VINC E M E RS ONS N£WPAT£NT 
T£E TH INSER TEO EVERY S A W 
WA R  RANTED TO CIV£f'£RFECrSATISfAr:TION ], S END FOR A CI!?CUL A R  "'Ct\ 
EMERSON,rORD&CQ�� 

TBB T ARITB 00., 
INVENTORS & BUILDERS OF SPECI.AJ� 

MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS. from 1 In.  to 8 feet In dlam 
The TANITE EHERY WHEEL is rapidly taking the place 

of theftl. and the Grindstone. If you wish to make 1m· 
r;g.�'it,::g:�";,i\�:r ���!fi;, F�!�'iiin��1 ,':.'"n��:;fe 
tbe saving on FiI"!J..�or. and \lage ••  A JuJ'iciou. u.e 
of Tanlte Emery w neels and Grinding :M'achlnery w1l1 
more than r:Nay the cost in this year's work ! N othlnl! 
�1�s�'fn1� E�::;'�f� lf��a���t��eaE�:fsd .:\u�c�\� 
are .teel. and each minute's ule Injures �tIi cuttinf edges. 
A Tanlte Emert. Wheel never �OWII dul I Em-
r�rr�d����st";.��e

a 19::n
th:.:',:\lllt�:s

a�� Wr1a��T�i:t;�� Emery Grinding. PrIces : ,1r., ISO. 150. $60. '70. '75. $911. ,95. '110, $125.. .,,�. ,175. Sena for Circulars and Photo· 
graphs til 

The TaDite 00., 
Strondsburg, Monroe Co., Pa. 

STEAM: BOnER AND PIPE COVBBIIlG 

Bradley's  Cushioned Hammer 
Is a great Improvement over all other Helve Hammers ; 
It has 80 many valuable and useful devices for common 
and swedge work, besides conveniences that were be· 
fore unkno wn to this class of too!e. that no adequate 
Idea can be given of It. capacIty and general usefulness 
In a brief n'1l'1{'.wtMf�A�1'.Ha�t6��M';:a';'�!:N. Y. 

prSend for De.crlptlve Pam· 
phlet. 
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