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IMPROVED STEAM WHEEL. 
We illustrate herewith a novel form of steam engine, to 

which the inventor has given the above title. While out
wardly resembling a machine of the rotary type, it will be 
seen that, though allied nearest to that dass, it is not a true 
rotary engine in the sense of one in which the steam fol
lows the piston around 
the circle ; for here the 
impulsive power is 
communicated 0 n 1 y 
over a segment of the 
entire periphery. The 
advantages c I a  i m e d 
are, besides simplicity 
of construction, the 
working of the steam 
ut the same leverage at 
all points of thc circle. 
and its use expansively 
" from boiler pressure 
down to atmospheric 
pressure in place of 
exhausting it under 
high pressure." The 
machine is intended to 
run slowly, and hellce 
frictbn is reduced, 
w lIile it is further 
claimed to move uni
formly without back 
lashing, to be free from 
the accidents' peculiar 
to reciprocating en
gines, and to save a 
large .percentage of 
fuel. 

Fig. 1 is an exterior 
perspective view, and 
from Fig. 2 the work
ing parts will be un
derstood. The wheel, 
the shaft of which ro
tates in bearings in the 
case, has ring flanges 
on the edges of its 
face, making a wide 
and deep channel 
thereon. Six or more 
arms connect the rim 
to the hub, midway be
tween which and on 
the face of the wheel 
are formed deep trans-
verse recesses, in which 
work the radial pistons, A. To the inner edge of each pis
ton is attached two or more rods, B, which pass through 
stuffing boxes, so as to prevent any steam from leaking 
around them into the interior of the wheel. fhese rods are 
secured to boxes in which are placed bars, C, said bars be
ing held out by springs. As the bars pass through slots in 
the ends of the boxes, the pistons are thus al-
lowed a little play, while the springs also 
serve to hold them against packing, noted fur
ther on. At D are radial bars attached to the 
rim and the hub of the wheel. In guide slots 
in these the ends of bars. D, enter, and they 
also pass through holes in the long arms of 
levers, E, which are pivoted to the wheel 
arms. To the short arms of said levers are 
pivoted bars, F, which slid8 in keepers on the 
wheel rim, and have pins on their ends. These 
pins carry friction rollers which move in guide 
slots, G, in the sides of the case. The object 
of the jogs in said slots is to throw the pistons, 
A, out to receive steam, and to draw them in 
at the exhaust ports. 

Fig. 1 is the steam chest, resting upon the 
upper edge of the case and fastened to pack
ing, I, Fig. 2, which is curved upon the arc 
of the circumference of the wheel, and has 
ahutments, J, to fit into the space between 
the rim flanges. These abutments are bev
eled as shown, and are provided with brasses 
held out against the rim by springs. The 
brasses have arms which, in similar manner, 
are pressed against the inner side of the wheel 
flanges. They are also so constructed that 
they may be expanded and contracted longi-
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tudinally to allow of nice adjustment to the wheel. On their 
inner side, a plate is provided, acted on by springs to pre
vent steam from passing between their parts when they are ex
panded. The packing, I, rests on a concaved block, K, which 
may be moved forward and back by the screw, L; it may be ad
justed so as to cause the packing to bear squarely against the 

THOMAS' STEAM WHEEL. 

face of the wheel, by four set Rcrews. The block is helt: down 
by flanges, one of which enters a keeper in the case, and the 
other passes out through an aperture in the end of the same. 
The latter flange is slotted to receive a screw for further se
curing. M is the exhaust port. 

The entrance of steam through the inlet port is regulated 
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by the valve, N, the stem of which is pivoted to an arm on 
the rock shaft, B, Fig. 1 . A crank arm on this shaft receives 
a notch on the connecting rod, which is guided in a bracket 
on the case. A pin on the rod enters a groove in the side of 
wheel, P. This groove has as many offsets as there are pis· 
tons, A, and these are in such positions as to operate the 

valve to admit steam 
as each piston passes 
the inlet port, the 
length of the curve re
gulating the length of 
time in which the valve 
is held open. 

By suitable construc· 
tion, the connecting 
rod may be regulated 
to govern the throw of 
the valve ; and by en
gaging the hook, Q, on 
the protruding end of 
the shaft above, the 
notch in the rod is 
raised from the crank, 
so that the valve may 
be operated to start the 
wheel regardless of the 
position of the same. 
The hole shown in the 
rock shaft is for a hand 
lever, so that the valve 
may be operated by 
hand for starting the 
wheel. 

The inventor states 
that he has experi
mented on this engine 
for two years, and that 
he is satisfied that prs
bably a saving of fifty 
per cent of the fuel 
expended in using the 
common forms of steam 
engines may be ef
fected by using the 
steam wheel here il
lustrated. 

Patented through the 
Scientific A m e r i c a n  
Patent Agency, Janu
ary 30, 1877. For fur
ther information rela
tive to purchase of pat-
ent rights, etc., ad
dress the inventor, Mr. 

J. C. Thomas, Carlinville, Macoupin county, Ill. 

A New LICe-Saving Rocket. 

Captain F. F. Atkinson, of the British army, is soon to 
conduct a series of experiments at Sandy Hook on a new 
life-saving rocket. The invention has already, we learn, 

been adopted by the English Board of Trade. 
It consists of a long cylinder, in which there 
are four tubes filled with powder; the end of 
the tube is closed by a plate of iron, in which 
are four holes, corresponding to the four 
tubes ; firmly fixed on the plate, so that it can
not revolve, is a four-bladed screw. When 
the fuse is ignited the gas generated by the 
combustion of the powder rushes violently 
against the helicoidal surfaces and imparts to 
the rocket a rotary motion, which gives it a 
steadiness similar to that of a conical rifle bul
let. The wa.r rockets have a shell head, which 
is filled with Greek fire, nitroglycerin, or any 
other explosive or inflammatory substance. In 
the life-saving rocket this shell may be omit
ted, or a magnesium light can be placed there 
for the double purpose of a danger signal and 
of showing the position of a wreck. The line 
is made fast to a short chain, attached to the 
rocket by a double swivel, thus preventing 
the destruction of the line by fire. The rockct 
is discharged from a V-shaped steel slide 
mounted on wheels. In the early part of 
December, the inventor, Mr. J. Singleton 
Hooper, drove six rockets a distance of 350 
yards. over a vessel 60 feet in length, each 
rocket falling with great accuracy. 
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THE PRESERVATION OF LEARNING. prisoned three sows and a barrow pig, all weighing 203 Ibs. , 
Printing has been aptly styled the art conservative of all in a common sty; and on the same day, three other sows 

the arts. But what shall conserve the products of the art of and a barrow pig, all weighing 167! Ibs. , in a blue glass 
printing? sty. On the 4th day of March, 1870, the animals were 

As was shown in our recent suggestion " For Posterity," weighed, and it was found that the common sty pigs 
books and papers as they are now printed are exceedingly weighed 537 lbs. , the blue glass pigs 522t Ibs. Allowing for 
short-lived ; and the chance that any existing print will be I the original difference in weight, thi� showed a gain for the 
preserved a thousand years, if matters take their ordinary blue glass pigs of 21 lbs. , or 5! Ibs. each pig, in four 
course, is slight indeed. Even of the writings that have been months' time. From these and other comparisons the Gen
considered most sacred, and have been guarded most religious- eral infers that " it seems obvious that the influence of the 
ly,perfect copies a thousand years old are extremely rare. And violet-colored glass was very marked." He, however, states 
when we take into account the vicissitudes of five, ten, or that the barrow pig in the common pen increased 151 lbs. , 
fifty thousand years, the likelihood that our remote posterity while the barrow pig in the blue glass pen only increased 
will retain any literary record of these days, or any exact 124i lbs. Here is a gain of 26i Ibs. in a single animal in the 
knowledge of the civilization we enjoy, is too slight to be en- common sty over a single animal confined in a blue glass sty. 
tertained for a moment. Yet it is certain that, whatever may The General explains this by saying that the common sty 
be the condition of mankind at any future epoch far remote pig was a strong fellow who stole more food from his com
from us, such a record would be of inestimable value. Our panions than well behaved swine are expected to take. But 
suggestion, therefore, was that an effort be made to put into any person not a blue glass believer would naturally infer 
imperishable form some of the more valuable of the repre- that the reason why the common sty pig gained 26� Ibs. 
sentative works of modern civilization, and store them away over the blue g:ass pig was that, for barrow pigs at least, 
in some secure place for the benefit of future ages. the blue glass was a damage rather than a benefit. After 

A correspondent, who favors the idea, suggests that the mentioning these pig experiments and that of a calf, the 
cost of imperishable stereotype plates might be saved by the General proceeds to explain to his hearers that it is electricity 
use of gum copal. The fact that this substance has with- evolved by blue glass that makes it so powerful; it is elec
stood the elements for such a considerable period, as is indi- tricity, he says, that produces the sparks that we sometimes 
cated by the conditions under which it is found, is ample see when a horse's shoe strikes the pavement; electricity, he 
proof of its durability under ordinary circumstances; and says, ignites the hydrogen gas which is evolved when two 
all that would have to be specially guarded against would sticks of wood are rubbed. together until fire is produced. 
be its possible exposure to fire. But here the General's science is as lacking in weight as his 

The plan proposed is briefly this : To varnish on both sides blue glass barrow pig. It is the affinity of oxygen for the 
the printed sheets to be preserved, and then by the applica- heated particles of iron or wood that causes the spark and 
tion of heat and pressure mould them into solid blocks. the combustion he mentions, not the evolution of hydrogen 
This done, the blocks might be placed in earthen vessels and or electricity. 
covered with melted copal. Thus, like flies in amber, the It is well known that Dr. Crookes' admirable little instru
ideas of the present age might be fossilized and laid away in ment, the radiometer, is very sensitive to electricity; and if, 
their integrity for the entertainment or enlightenment of as the General supposes, the blue glass rays have superior elec· 
times to come. Buried under public buildings, or other trical or other power, the vanes of the instrument should rotate 
structures likely to remain in some form to challenge the faster under blue glass than under common glass. But a 
curiosity of explorers-geologists, maybe, of some distant friend of ours, who lately tried the experiment, reports that, 
geological era-such fossilized records of our day and gen- while his radiometer made 135 turns per minute in the sun
eration might be the only clue to the mental and moral con- light, behind ordinary window glass, it fell to only 60 turns 
dition of a type of humanity that had long since passed to a minute when placed behind a sheet of General Pleasonton's 
the limbo of forgotten existences. blue glass. If, then, we designate 135" as the indicated power 

As we urged before, the cost of such a legacy to posterity of common light in this experiment, we lose 75' of power 
would be small compared with the benefits it would carry. by the use of the General's blue glass; which corresponds 
If the amended suggestion should be adopted, the relative 'I relatively, to some extent at least, with the loss of pork 
cost would be infinitesimal. Before, we merely threw out a power experienced by the General in the use of his famous 
suggestion; now we would make a serious proposition. It is blue glass experiment upon the barrow pig. 
this : _ I. I .. 

In a few years one of the grandest monuments of the age A CURIOUS HISTORY OF AN OLD INVENTOR. 

will be erected in or near this city-the magnificent gift of A queer bit of history concerning an inventor has recent� 
France in commemoration of our Centennial year. When been unearthed in England, which may well serve as a com 
we are building the tower on which to set the colossal statue panion piece to the interesting article on Papin's achieve
of Liberty giving Light to the World, let us make room in the ments, which Professor Joy recently contributed to our col
foundation, or elsewhere, for a legacy of intellectual light to umns. Solomon De Caus was engineer and architect to 
remote posterity. Without weakening the structure in the Louis XIII. , King of France; and he stands fourth in chrono
least, spaces might be left for storing our more precious and logical order on that list of the original discoverers of steam 
instructive volumes, duly embalmed in copal or otherwise, power, which is headed by Hero of Alexandria. In 1615, 
to remain undisturbed until the celebration of our tenth De Caus published a book quaintly entitled the " Causes of 
centennial year, or longer, in case the preservation of ordi- moving forces, with divers machines useful as well as pleas
nary books and records should be more satisfactory than we ant," in which he states that " water will, by the aid of fire, 
have anticipated. This would simply be carrying out in a mount higher than its level;" and he describes a globe filled 
more scientific and comprehensive way the common practice with water and an attached vertical pipe, through which the 
of depositing newspapers and transient matter in corner water was elevated by the expansion of the steam generated 
stones. A more favorable opportunity for setting a signal by heating the vessel. This is the sum and substance of De 
example to the civilized world touching this matter is not Caus' discovery, but it is obviously one of importance; and 
likely soon to occur than in connection with the light-bear- even in the early period when it was produced, it attracted 
ing statue of Liberty; nor a more appropriate opportunity. the attention of scientific men, and among others that of the 
Let it be done! Marquis of Worcester. That noble inventor seems to have 

- 4. � .. appropriated De Caus' idea, and many years later he de-
THE BLUE GLASS EPIDEMIC. scribed in his " Century of Invention " a substantially sim 

The blue glass epidemic continues its silent progress; it is ilar device to De Caus', which he constructed and operated, 
now quite common along our streets and avenues to see and on which his fame as another original inventor of the 
frames of the azure crystals hanging within dwelling house steam engine is founded. 
windows; while, on sunny days, the invalid grandfather or So much for fact and for De Caus' work, and by way 
other patient, may be noticed basking in the ethereal rays, of preamble to his history. That record, as usually met 
his countenance filled with hope, though streaked with blue. with, is to the effect that Solomon one day suddenly van
In one case, that of an old lady of seventy-four, that lately ished, that he fell a victim to royal jealousy, and that he 
came to our knowledge, in her desire to secure the coveted was imprisoned for being ahead of his time. Subsequently 
benefits of the blue, she took her seat before the glass after he went mad, and was shut up in an asylum, and there he 
the sun had nearly gone down, and in a short time declared was visited, says the chronicle, by the Marquis of Worcester, 
that the blue glass had thrown her into a perspiration. This who, during a lucid interval of the unhappy inventor, ob
suggests the possibility that the blue glass may be used to tained from him the secret of his discovery. All this makes 
better advantage, upon some persons, in the absence of sun- a very tragic story, which the world has credited for about 
shine, and perhaps in the absence of light. forty years, and wWch has placed Solomon de Caus in pO{l-
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ular estimation in a high place among the "martyrs of 
Science." 

The difficulty is, however, that the statements are pure 
fiction; and that the inventor's reputation was manufactured 
for him by the brilliant imagination of a not over-conscien
tious editor, is the substance of the story which our English 
contemporary now vouches for as truth. In 1834, there ex
isted in France a journal called the Musee des Familles, which 
was addicted to blood-curdling romances, after the fashion of 
many of our present periodicals. The editor, wanting an illus
tration of a maniac in a cell to illustrate some harrowing re
cital, ordered a suitable engraving. But the engraver failed 
to finish his work in time, and the cut was not received until 
after the paper was published. The economical editor, not 
wishing to lose his picture, thereupon set to work to write 
up a story appropriate to that engraving, and he accordingly 
took down a " Universal Biography " to find a fitting his
torical personage to serve as his crazy hero. Solomon de 
Caus' name was the first one he saw; and it occurred to him 
that Solomon's genius might have driven him mad, even if 
it actually did not. Consequently he made the inventor into 
a maniac; and to give an air of truth to the romance, the 
editor put his story in the form of a letter written by a court 
lady who had seen De Caus in prison, in which letter the 
visit of the Marquis of Worcester was incidentally described. 
When the romance was published, it created an unlooked-for 
sensation; people accepted the story so completely that, even 

Jtituiifit jmtritlu. 
the beginning, many valuable books are prepared from notes 
thus made, and these become a source of considerable re
turns to the compiler. 

Such books, moreover, are generally exceptionally good 
because they relate to pure practice and what has been done, 
and are free from speculations, mere theories, and second
hand statements. It is well to remember also that the neces
sity of keeping indices or notebooks is a growing one. 
The tendency of every profession, every trade, every calling, 
is toward differentiation. People are becoming specialists 
by force of circumstances. No one now pretends to know 
any one science or trade thoroughly: certainly not in this 
country, where the progress of invention is so rapid, or in 
this age, when new discoveries are of almost daily occurrence. 
The greatest portion of any man's knowledge must remain 
in the condition of an index; he may not remember the de
tails of a subject, but he can know where he can place his 
hand on a source whence he can derive all the information; 
and to this last species of knowledge the well maintained 
notebook is a most important aid. 

No one, we believe, has ever imputed the gift of prophecy 
to that great satirist and poet, Alexander Pope. We are in
clined to think him in a most prophetic mood, however, 
when he penned the couplet-far more true in our days than 
in his : 

.. For Index learning tum. no student pale, 
Yet hold. the eel of Science by the tall." 

when the editor acknowledged that it was wholly imaginary, .... , .. 
he was not believed, and learned antiquaries insisted that it AlrIERICAN INVENTIVE PROGRESS. 

was genuine. Consequently, ever since, Solomon de Caus The future historian of the inventive progress of this 
has been regarded as a wretched lunatic who perished miser- country will find that the record of the same naturally di
ably; while the truth is that he never was imprisoned, never yides itself into two distinct parts, each marking a separate 
went mad, but lived a learned and honorable life, and, on era. These may be termed respectively the period of c

'
on

dying, received special funereal honors from his king. ception and the period of development. During the former 
To those excellent readers of ours who occasionally lecture most of the great American inventions were first originated; 

us in their letters on the responsibilities of editors-and of I during the second, which includes the present time, the ten
scientific editors in particular-we commend the above story dency of inventors has been more towards seeking new ap-
as a text for future admonitions. plications for established principles or improving upon 

� • • , .. earlier embodiments of the same. 
ON KEEPING AN INDEX. The first era begins with the labors of Franklin, Ritten-

The recent production of several books on scientific sub- house, Hare, Evans, and their contemporaries. It terminates 
jects, in which the authors all state that the work originated with the end of the year 1849. Inspection of the records of 
in casual notes gathered during the study or active practice the Patent Office shows quite clearly the substantial basis 
of their various professions, will suggest to many the advan- fol' the division we have suggested. The first patent granted 
tages of keeping an index or memorandum of facts met with by the United States was dated July 31, 1790, and was issued 
in reading or observation. A well known engineer of this to Samuel Hopkins for a process of making pot and pearl 
city lately showed us a huge volume, constructed in a way ashes. During that year, the total number of patents was 
well suited to this purpose, in which, for several years, he but 3; the following year it amounted to 33, and then for 
has noted. down, indexing as he proceeded, all the useful ar· sixteen years the aggregate fluctuated, falling as low as 11 
ticles and hints relating to engineering or mechanical sub- and reaching as high as 99. i For the seventeen years fol
jects which had appeared in the various publications which lowing the variations were between 100 and 300, the last
he deemed worth remembering. He did not of course copy mentioned number not being exceeded until 1825. The in
the articles entire, but simply jotted down a sentence or two crease subsequently was more rapid; and by August, 1836, 
embodying their gist, and an accurate reference to the source when the present system of numbering the patent3 began 
of information-often merely the latter. By practice he had (it appears with those of Thomas Blanchard, for turning ir
acquired the habit of making these rough note] on the spot, regular forms), the total had reached 10,041 ; or, for the period 
wherever he might be. Once a month or so he gathers his of sixty years comprised in the first era, the aggregate 
scraps into his book and posts his index; an hour or two's amounted to 17,447. Yet in this small number are included 
work at the most. The result is that he now has a fund of Whitney's cotton gin, McKean's first steam saw mill, Whit
information at hand, acquired with very little trouble, the temore's wool and cotton card-making machine, Hare's oxy
value of which can hardly be overestimated. hydrogen blowpipe, Blanchard's tack machine, Fulton's 

This is only one instance of others within our knowledge, steamboats, Hall's breech-loading fire-arms, Perkins' steel 
and we would strongly commend the extension of the prac- engraving, Stevens' tubular boiler and screw propeller, 
tice. An enormous amount of the most useful material Lowell's power loom, Burden's horseshoe and spike ma
never finds its way into books. We would not confine our chinery, Mott's stoves for small coal, Saxton's magneto
notes to newspaper articles alone, but include in them all electric machine, Bogardus' ring fiyer for cotton spinning 
facts likely to be of future use which come under personal and the long category of other important devices of that 
observation or are obtained in conversation with others. wonderfully prolific inventor, Professor Henry's splendid 
And the earlier this habit is acquired the better. An ap- electro-magnetic discoveries, Morse's telegraph, Guthrie's 
prentice in almost any shop is sure to see the older workmen discovery of chloroform, Boyden's patent leather, Baldwin's 
doing work aftcr a fashion of their own. He may not know improvements in the locomotive, Howe's pin machine, Mc
why one man who produces particularly good castings-rams Cormick's reaper, Colt's revolvers, Wells' hat body machine, 
his mould, for instance, in a certain way-or hammers an Goodyear's vulcanization of india rubber, Bigelow's carpet 
iron plate to straighten it after a certain manner peculiar to loom, Howe's sewing m3chine, Sickel's cut-off, Morton's 
himself ; yet he can use his eyes and ask questions, and put discovery of the anresthetic qualities of chloroform, Rod
down what he sees and is told. In after years, he may turn man's hollow casting of ordnance, House's printing tele· 
back to his notes and find in them aid which is of money graph, and Ericsson's steam fire engine. 
value. In the same way, the student will find a college To show with what rapidity inventors made improve
course far more useful to him if he will watch for "points " ments on inventions embodying original principles, it may 
in his various studies. Many a professor has a short way of be noted that in the early days of the sewing machine 116 
his own for working this or that problem, or a neat explana- patents were granted for improvements thereon in a single 
tion or illustration of a knotty fact, or a short cut around year; and out of the 2,910 patents issued in the year 1857, 
some technical difficulty, by which he secures his pupils' 152 were for improved cotton gins and presses, 164 for im
more rapid advancement. provements in the· steam engine, and 198 for novel devices 

We once heard an old housewife say that she saved all the relating to railroads and improvements in the rolling stock. 
stray bits of carpet, broken furniture, and other apparent In the year 1848, three years after the publication of this 
trash, because it was, according to her experience, "sure to paper was commenced, but 660 patents were granted; but 
come useful sometime within seven years. " We do not adhere under the stimulus of publishing those inventions as they 
to the mystical number seven; but doubtless she was substan- were patented, ten years later, in 1858, the number had 
tially right, and the same rule will hold good regarding the increased sixfold, reaching 3,710, while up to January 1, 
odd scraps of information gathered. We would more espe- 1850, as already stated, the aggregate of patents issued 
cially commend the above to readers of this journal. If all amounted to 17,447; since that time and up to the present 
our one hundred thousand readers, in their great variety of the total is 181,015. 

. 

callings, would keep such records, and each one would once Curiosity here leads us to review our own work, extend
in a while favor us with a few lines therefrom regarding in- ing back for, say, twenty years, or to 1857, a period during 
teresting facts which had been noted, an immense fund of which 170,745 patents have been issued. We fiqd, by actual 
valuable suggestions could be given to the world, and useful count, that 62,662 applications have been made through the 
thoughts thus be rapidly interchanged. Besides, the effect Scientific American Patent Agency for patents in the United 
would 'be to spare us the necessity of inserting that para· States and abroad. This averages almost ten applications 
graph which heads our query column every week, wherein per day, Sundays excluded, over the entire period, and bears 
we inform A. B . ,  for perhaps the twentieth time, that a recipe the relation of more than one quarter to the total number of 
for dissolving rubber or bronzing gun barrels will be found patents issued in this country up to the time of writing. 
on page so and so, this or that volume, etc. As we said in We might indulge in some pardonable egotism in claiming 

to nave done no small ilhare toward aiding the development 
of the inventive genius of our country, and thus advancing 
our national prosperity-the above statistics would seem to 
justify it-but this we forego, or better, leave it to be done 
by the editor of the SCIENTIFIC AMERICAN a century hence. 
He will have a larger story to tell, and likely, be less modest 
than the editor of to-day. 

.. . . , .. 
EXHIBITION OF IIICROSCOPES. 

The soiree of the American Microscopical Society was held 
in the large hall of Kurtz' photographic establishment, 23d 
street, New York city, on the evening of March 6. The 
exhibits were admirably arranged by Dr. Rich, the Presi
dent. On each of twenty tables were four instruments, il
luminated by one or two student's lamps, so that about eighty 
instruments were exhibited, representing thirty or forty ex
hibitors. Various kinds of microscopes were shown, from 
the most elaborate and expensive to the simplest : while some 
were noticeable for originality and special adaptation. No 
inferior instrument was to be found in the collection. 

Dr. Rich exhibited six microscopes, a Beck grand binocu
lar, a Zentmayer grand, a Curtis mounting microscope, two 
Wales and Hawkins improved, and a Beck "popular. " 
Special mention must be made of Dr. E. Curtis' invention, 
which, in regard to convenience in use, originality of design, 
and capability of diverse applications, stands foremost; it is 
undoubtedly the best dissecting microscope, it may be used 
as a binocular, and is simple as well as compound. The 
stage and illuminator are not attached to the microscope, but 
consist of an oblong rectangular box which stands on the 
table under the objective lenses, and the whole arrangement 
is evidently the result of the experience of a hardworking 
professional microscopist. Dr. Rich exhibited under these 
instruments most beautiful specimens of the wing cover of 
the West Indian beetle, and also some remarkable arrange
ments of diatoms, first produced several years ago by a lady 
in London : they were for a long time a profound mystery, 
until the German scientist M.illier, in Holstein, produced 
them for the trade. The diatoms are on slides containing 100, 
400, or 600 specimens each, all classified in species according 
to an accompanying catalogue. 

Among the appendages shown was the improved section 
cutter of Dr. E. Curtis, in which the knife is inclosed in a 
frame moving over a plate of glass, in the center of which 
the object to be cut is screwed upward through.a hole, and 
may be made to project a distance as small as one thousandth 
of an inch or thereabout. 

Mr. Rutherford exhibited a microscope by the famous 
Italian maker Amici, which was presented to him by Amici, 
when in Italy thirty years ago. The connoisseurs present all 
agreed that Amici was far ahead of his time; and his instru
ment, so far as optical effects are concerned, compares fa_ 
vorably with many of the best imported microscopes of the 
present day. Professor Julien, of the School of Mines, Co
lumbia College, showed five sections of various stones, such 
as granite, agate, etc. , by means of two Power and Leland 
grand binoculars, which have an ingenious arrangement for 
swinging the polarizer in and out of the tube. Dr. Vander 
Weyde exhibited four instruments : one by Andrew Ross, to 
which various attachments had been made to change it into 
a single dissecting microscope, an inverted chemical micros
cope, a horizontal microscope, especially adapted for draw
ing, and an instrument to which had been attached an eye
piece for two observers, the invention of the exhibitor. In 
this deVice, one observer sees the object under polarized light 
and the other under unpolarized. Dr. Vander Weyde also 
showed a large inverted microscope of his own invention, 
with a colossal eyepiece and a large field (this was illustrated 
and described in the " Record of Scientific Progress " for 
1865, published by MUNN & Co.); and also a new polarizing 
instrument for observing the colored rings around the axes of 
crystals, whereby the system to which they belong may .be 
determined. The same inventor also showed several little 
contrivances, which he explained to thos() interested in prac
tical microscopy : such as new methods of illumination, a 
new finder, and a micrometer of new and peculiar construc
tion. His most remarkable exhibit consisted of the muscles 
of the human eye, which contract and dilate the pupil : these 
muscles can only be revealed by the use of polarized light. 

Want of space prevents our mentioning in detail all the 
exhibits, although many of them deserve honorable mention; 
but Zentmayer's improved stand, with rotating and center
ing stage, an arrangement which causes the mirror to work 
in the optical axis, McAllister's four microscopes, and those 
of George Wales and Pike, may be specially mentioned. 
Crouch, of London, was represented by eight splendid in
struments, all provided with his own objectives. Woolman 
exhibited some fine instruments by Queen of Philadelphia, 
and four London ones, three by Beck and one by Crouch. 

The visitors were all much interested in the exhibition, 
which will doubtless do much to popularize the fascinating 
study of microscopy. 

... . .. ..  
Steam In the Streets oC .Phlladelphla. 

Seven steam street cars were placed upon the Market 
Street Railway, Philadelphia, on March 21. A small boiler 
incased in wood is placed in front of the car, and by an in
genious contrivance the whole power of the engine can be 
concentrated on the brakes. The trial trips were very suc
cessful, the cars being stopped in a few seconds, even when 
going at high speed, heavy grades not causing as much 
trouble as had been anticipated. The engines were noiseless, 
and horses were not frightened. 
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NEW FRENCH WOODWORKING lIAClIINE8. I against a model, e', the shape of which is to be copied. The 

In the annexed engravings, we illustrate four new wood- pivot levers are attached to a laterally adjustable part of 
working machines, invented and extensively manufactured the carriage, F, which travels automatically forward and 
by M. Ferdinand Arbey, of Paris, France, which were pat- backward. The joint motion of the cutter tool, produced 
ented through the Scientific American Patent Agency on longitudinally by the carriage travel and laterally by the 
January 30 last. They were exhibited, with others from the power of the spring which presses both guide and tool 
same manufactory, at the Centennial Exposition, and there against the bodies, accomplishes in the blank an exact re
attracted considerable attention owing to their difference production of the model. 
from the machines for similar purposes here in use and from Fig. 5 represents a new carving attachment for common 
the perfection of their finish. lathes, for the purpose of grooving, channeling, pearling, 

Fig. 1 is a machine for jointing staves so as to 
produce an exact fitting of the joints, according 
to the curvature and diameter of the barrel. Its 
main object, however, is to form the staves so 
that barrels may be made of staves of varying 
widths, and wood thus economized. The staves 
are clamped, at D, in a longitudinal arc-shaped 
frame, E, which is pivotea to the side standards 
of the lathe, A. By means of the center pins, !J, 
the stave and its clamps, D, are adjustable to a 
greater or less diameter of the barrel, said pins 
forming the axis of the barrel and being adjusta
ble up or down in the standards. The swing of 
the frame on its pivots is limited by the set 
screws, j, Fig. 2. For a greater width of staves, 
the set screws are placed at a greater distance 
from the center line and vice versa. When the 
frame is thus adjusted to the radius of the barrel 
and width of the staves, the circular saw, C, 
which is placed at the end of the vibrating arm, 
B, and rotated by a belt from the driving shaft, 
B',  is passed along one side of the stave. Then 
the frame is swung over, and the saw cuts the 
opposite side. In this way, the edges are cut 
true, and those of any two staves will fit together, Fig. 1.-STA V'E.JOINTlNG MACmNE. 
regardless of the size of the staves. 

In Figs. 3 and 4 is represented an exceedingly simple lathe and ornamenting balusters, table legs, and other articles of 
wr turning irregular forms, such as sword handles, gun irregular shape, which are fastened in the lathe centers. 
stocks, etc. The tool used is a V-shaped cutter, e, which is The cutting tool is attached to a shaft, B, which revolves in 
secured to a pivoted lever, D. the latter being pointed, by a bearings at the ends of swinging counter-weighted arms. C. 
link, f, to a second pivoted lever, D'. Lever D' swings The latter are pivoted in a hollow standard, D, which is se
therefore parallel to lever D, and of course transversely to cured to the carriage. The mode of rotating the cutter shaft 

and tool is clearly exhibited in the engraving. The tool 
passes longitudinally along the object and works out chan
nels in the same, the dividing disk, F, being turned for the 
distance of one subdivision after each channel is made to 
produce the next channel by the return motion of the car
riage. By slowly rotating the work in the lathe, helicoidal 
grooves are made. 

Fig. 4.-LATHE FOR IRREGULAR FORMS. 

Fig. 6 represents a novel tenoning and mortising machine, 
in which the work represented by the dotted lines is first fed 
to a pair of horizontal saws, and then to a pair of vertically 

Fig. 2.-STAVE.JOINTING MACHINE. cutting saws, which produce the recesses at both sides of the 

the longitudinal axis of the lathe. By means of a handle on tenon. The work is fixed to the sliding table, B, and moved 

lever, D, the tool is removed from the wood as desired ; up by the lever, B'. The saws are adjustable as to their dis

while it is pressed up to its work by the action of the power- tances apart, and the upper saw shaft may be moved later-

7 molecules of water, and at a still higher temperature it loses 
by dissociation more water and only retains 1 molecule of 
water. The higher the temperature of the solution, the 
more potent this dissociation, and in the presence of common 
salt the reaction is still more energetic. Consequently when 
common salt and carbonate of ammonia are dissolved together 
in one vessel at a high temperature, a double decomposition 
results, and mono-carbonate of soda is formed with 1 mole
cule of water, which salt is almost insoluble in water. The 
reaction is as follows : 

2 Na CI + (NH.). CO. = Na. CO. + 2 NH, Cl. 
As carbonate of ammonia is also dissociated at a 
high temperature into carbonic acid and ammo
nia, the solution should not be heated above 140° 
or 158° Fah. At a higher temperature the reac
tion is reversed. 

In Scherbascheff's works, a large vat is half filled 
with brine, which is heated to 140°, and in it is 
suspended a basket of common salt, and another 
of carbonate of ammonia. As they dissolve they 
react on each other ; the crystalline, almost insol
uble, carbonate of soda is precipitated, while the 
chloride of ammonia remains in solution. The 
vat has a cover provided with pipes for con
ducting the liberated carbonic acid and ammonia 
gases into the brine of the adjoining vat. The 
operation is finished when the liquid in the vat 
becomes saturated with ammonia salt. The bas
kets of carbonate of soda and salt are at once 
transferred to the next vat, but a temperature of 
140° to 160° is kept up in the first vat for a 
while until all the soda is precipitated. The solu
tion of sal ammoniac is now drawn off, and the 
soda shoveled out and dried in a centrifugal ap-
paratus, after being washed with a boiling solu
tion of soda to remove any sal ammoniac or com

mon salt that may be mixed with it. It is now pure enough 
to put at once on the market. 

.. 4 ' 1  • 
A New- Hydrostatic SaCety LalDp. 

We recently commented upon the danger of explosion in 
kerosene lamps, due to the ignition of the vapor which forms 

Fig. 6.-TENONING AND MORTISING MACHINE. 

in the space above the oil when the latter runs low. This 
ignition is liable to take place directly from the wick, espe
cially when the latter is too short. A new lamp has recently 

FIg. 5.-CARVING ATTACHMENT FOR LATHES. 

been exhibited to us, which seems 
to be wholly free from possibility 
of explosion from the above cause. 
It is so constructed that water placed 
in a c e n t r a l  reservoir constantly 
tends to lift the oil up a tube to the 
wick. In this way the oil is kept at 
a level at a short distance below the 
burner until it is wholly burned 
away; and at no time can any large 
space be formed wherein inflamma
ble vapor can accumulate. The 
lamp is known as Kendall's " Hy
drostatic Safety Lamp," and is 
manufactured by the Union Ma
chine Company, 89 Liberty street, 

FIg. S.-LATHE FOR mREGULAR FORMS. 

ful leaf spring, E, to which the lever, D' ,  is attached. At 
the same time a blunt guide tool, on lever, D' , is pressed 

ally by the handle, D'. Tenons and mortises of different 
angles are produced by placing the saw bearings on swing
ing plates of the carriages, and securing the plates by 
clamp screws, after giving the required degree of inclina
tion. The apparatus may also be used as an ordinary circu
lar sawing machiJile. 

Another Soda Ash Process. 

Scherbascheff, of Charkow, is using a new and important 
modification of the ammonia eoda process. Instead of pro
ducing the bicarbonate, as Solvay's process does, the mono
carbonate is formed at once. Ordinary sal soda, which 
crystallizes with 10 molecules of water, when dissolved in 
water and heated to over 95° Fah. , cannot take up more than 

New York. 
.. ' .  � .. 

Evolution oC the Drain. 

In a recent lecture at Glasgow on " Evolution of the 
Brain," Professor Allen Thompson stated that we have no 
direct evidence from anatomy, physiology, or pathology, of 
any mental act being performed apart from the brain ; and 
as to the question whether the human brain had been directly 
formed, and was constantly maintained by an act of creative 
wisdom, or whether, according to the Darwinian view, it 
had gradually assumed its complex structure and lofty 
powers exhibited in presently existing man, he preferred the 
latter view, because it was the one which was most consis
tent with all that was known of the coincident development 
of the mental powers and the cerebral organization. 
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STRAIGHTENING lItETAL PLATES. 

No. m. 

We now come to straightening as effected by pening, a 
process usually applied to straighten or, if necessary, to bend 
bars, rods, beams, frames, and other thin pieces of wrought 
iron which, from being too heavy or from their positions, 
cannot be straightened upon an anvil. 

The principle involved in the process of pening is that of 
stretching the skin of the metal, and thus producing a sur
face strain that holds, by tension, the rest of the surrounding 
metal out of its natural shape. Suppose, for example, that 
Fig. 15 represents a rod of iron which it is required to 
straighten. It is obvious that if we 'stretch the skin on the 
hollow side by hammering it all over (as shown at A, in Fig. 
15, by the hammer marks denoted by the small circles), the 
face on that side will be stretched ; and becoming in conse
quence longer, it straightens out. The hammer used for pe
ning is shown in Fig. 16. It usually weighs about %' lb. The 
ball end, A, is employed to deliver the stretching blows, that 

shape being preferred 
because, by delivering 
the force of the blow 
upon a small area, the 
effect of the blow is 
greater ; then again the 

indentations made by the hammer, being dish-shaped, do 
not disfigure the plate so much, especially as the blows 
arc light and the hammer marks so close together as to 
contact or partially cover one another. The flat face is used 
in cases where much pening has been done, to efface as much 
as possible the marks left by the ball pene end of the ham
mer. In many cases, however, this is unnecessary. While 
pening a piece of metal, it will greatly assist the operation 
if a pressure is placed npon the work in the direction in 
which the work is reqnired to go or set ; and for this purpose 
clamps are often used. Suppose, for example, that a strap 
such as is shown in Fig. 17 requires to be made narrower at 
A. We may rest it upon the bench, E, in the position 
shown, press down the end of the jaw, B, and deliver the 
blows denoted by the marks shown on the round corner, C. 
In this case, the effect of the hammer blows will be sufficient 
if the flat face of the hammer is used. If, however, the stra� 

had a sharp corner, it would be necessary to rest the two 
enos of the strap jaws on the bench, and, using the ball pene, 
deliver the blows shown by the marks at D. In either case, 
the effect will be to close the distance between the jaws at A. 
The reason in the latter ease for pening the strap in the middle 
is that, since the pening will tend to round the face length
ways, the filing out the pening marks will tend to straighten 
that face, and may be more quickly performed ; for, if we 
were to pene the face in two places, the filing out of the 
marks would aid the pening to round the face. It is obviolls 
that, were the jaws too narrow at A, pening the inside crown 
face of the strap would widen them. The blows should fall 
dead-that is, the hammer should fall, to a great extent, by 
its own weight. the number rather than the force of the blows 
being depended upon ; hence the hammer marks will not be 
deep. This is of especial importance when pening has to be 
performed upon finished work, because, if the marks sink 
deeply, proportionately more grinding or filing is required 
to efface them ; and for this reason the force of the blows 
should be as ncar equal as possible. Another and a more im
portrmt reason, however, is that the effect of the pening does 
not penetrate deeply ; and if much of the pened surface is 
rcmoved, the effects of the pening will be also removed : for, 

as a rule, the imme
diate effects of the 
blows do not penetrate 
deeper than about b 
inch. While the work 
is being pen ed, it 
should be rested upon 
a wood or a lead block, 
and held so that the 
part struck is supported 
as much as possible by 
the block. In no case 

should it be rested upon an iron or any hard metal block, as 
t�lat woul� tend to stretch the underneath face, and par
tIally nnllIfy the effects of the pening. ":'rought iron sh�fts of considerable thickness may be 
straightened by gettmg them red hot, and suddenly cooling 
the high side �ntil it assnmes a black color, then reheating 
the shaft agam and repeating the cooling process, which 
should be performed as quickly as possible. This process, 
repeated a sufficient number of times, will inevitably ctraighten 
the shaft. The principle involved in this mnnipulation is as 
follows : When the shaft is red hot all over, it is also expanded 
all ?ver, a�d the cooling contracts the spot or side cooled, 
which shrmks, creating a strain which draws the hot side out 
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of its natural shape, so as to accommodate the shape of the as is carved from the pearl shell. The reason for this 
contracted side. change, as we have already explained, is that the alkaline 

In straightening work of cast iron, pening bears an impor- base in the glass combines with the carbonic acid of the 
tant part, especially in the case of iron patterns or light iron air, setting free the silicic acid of the material. Then the 
castings. Suppose, for example, that Fig. 18 represents an alkaline carbonate so formed is washed away by water, and 
iron casting, and that the distance, A, from the center of one in place of the glass we have nearly pure silicic acid. This 
double eye to that of the other was too short : by pening the has been proved to be the fact by actual analysis of some of 
arms on the faces denoted by B, C, and in the place denoted General Di Cesnola's specimens. 
by B, the distance, A, could easily be made correct. If the But there is good cause to believe that the ancients were 
width at A were too great, similar pening at D D would be in possession of processes for producing this iridiated glass 
required. If, however, the shaft itself should be out of in brief periods of time ; and it also appears that the glass
straight and does not require to be turned up in the lathe, it I workers of China and Burmah have like knowledge. In 
becomes a consideration whether two evils cannot be reme- April of last year, we noted the fact that specimens of the 

died by one pening operation. Chinese glass had been sent to M. Clemendot, a noted French 
.liYg;J8. In Fig. 19, for instance, is a chemist, for examination. We now find in the report of a 

_� __ casting that, by warping in recent meeting of the French Academy of Sciences that, in 
the shaft, has thrown the conjunction with M. Fr�my, the above scientist has suc
arms out of parallel, making ceeded in reproducing the iridiated glass, and that numerous 
the di�tance at A too great. fine specimens have been exhibited before the aforesaid 
It follows that, by delivering society. 
the pening blows as shown The process, which is said to be certain in its results, con
upon the shaft, the effect will sists simply in submitting ordinary glass for six or seven 
be to straighten it, and at the hours to the action of water containing 15 per cent of hy
same time bring the arms into drochloric acid at a pressure of from 2 to 3 atmospheres, 
line. If, after the shaft is corresponding to a temperature of about 248' Fah. The 
straightened, the arms re- beautiful glass thus quickly produced will doubtless find 
quire adjusting, they may be many ornamental applications. 

pened separately. It is obvious, however, that, if the shaft .. , •• 8 
must be pened, it must be Influenee oC Pressure on Combustion. 

operated upon first. As .lfl.' 19, Some interesting observations have been made by M. 
an example of straighten- � • Wartha on the influence of pressure on combustion. He 
ing cast iron plates by observed the burning of six stearine candles in free air, and 
pening, let Fig. 20 repre- in an iron case under 'l pressure of 1 ·95 atmospheres. They 
sent a warped plate. The burned under the pressure with a flame 3!- to 4! inches long, 
pening marks shown at A, and gave much smoke ; their luminous power diminished, 
and similar blows deliv- while the flame assumed a yellowish-red color. The decrease 
ered upon the other side of weight after one hour of burning was found to be less than 
in the hollow at B, would in burning in free air. This last result is opposed to the ob-
straighten it ; or, in Fig. servations of Frankland, who has affirmed that the consump-
21, if the tongues, A, B, tion of the burning material of a candle, or the like, is not 
were warped so as to stand perceptibly dependent on the pressure of the medium in which 
up too high, pening at C the combustion occurs. It is supposed that the difference of 
and D would straighten pressure in Frankland's experiments (on Mont Blanc and at 
them. Chamounix) was not sufficiently great to give a distinct dif-

Patterns for plate castings often become warped in time ference in consumption of the burning matter. M. Wartha 
from the rapping of the pattern : for example, in Fig. 21 are further put a candle to burn under an ail' pump receiver, 
two holes, E and F. Into these holes pieces of stout wire with special apertures ; and with increasing rarefaction, the 
are placed ; the moulder then strikes the wires on all sides to flame was seen to enlarge, and its luminous power to dimin
loosen the pattern in the sand or mould. In course of time, ish. At a pressure of 3!- inches, the greatest rarefaction pro
the metal around these holes becomes bulged, and there is duced, the lumlllous power was quite gone, and the flame, 
created a loeal tension apt to distort the pattern, so that it which had now assumed threefold size, appeared to consist 
requires pening to straighten it. of three parts, an inner bluish-green cone with a violet 

A skillful moulder sheath and a weakly violet mantle. The diminution of the 
will often straighten luminous power in this case Mr. Wartha explains by the fact 
plates in the moulding that, under less pressure, less of the products of combustion 
process. For example, are separated in the form of soot.-Nature. 
suppose tlJJtt, having ______ __ .. _,.., .... , ....... _--���-
cast a number of Euealyptus Globulus. 

plates, such as shown in Fig. 21 ,  he finds that the points The Central Pacific Railroad Company has lately arranged 
of the tongues, A and B, always curl up in the mould to have 40,000 trees of the above species set out along the 
to about t inch too high. He will then pene the pattern 500 miles of the right of way of the company. This is only 
so that the tongues stand 1- inch too low, and thus save the first instalment, as it will require about 800,000 of the 
a great deal, if not all, of the pening. Another plan adopted trees for the 500 miles of valley where they are to be culti
by moulders to straighten castings is to uncover the parts vated. The immediate object of the plan is to increase the 

that are apt to sink in the sand. If any part of a casting has 
the sand removed from its upper surface while it is still red 
hot, that part cools the quickest and lifts up ; and of this fact 
the moulder takes advantage, uncovering the part which ex· 
perience has shown him requires to be lifted. The cause of 
the cooled part lifting appears to be as follows : The part 
cooled contracts the quickest ; and to sink in the mould, 
it would require to compress the bed sand or else to raise the 
other part of the casting. The whole weight of the sand in 
the cope, as the top part of the mould is called, tends to keep 
the casting down ; and whcn that weight is removed at any 
part by removing the sand, the contracted part naturally 
rises, because there is less resistance offered to its rising than 
there would be to its falling. In many cases, this cooling 
process is aided by the application of water, which much in
creases its effect ; and it is astonishing, under skillful manipu
lation, how much a plate or casting can be shaped at will, 
by water judiciously employed, without causing it to crack. 

.. . .  ' .. 
Irldlated Glal!ls-Posl!llble Rediscovery oC a Lost Art. 

It is well known that. under the influence of moist air and 
in the course of great lengths of time, certain kinds of glass 
lose their transparency and become covered with opalescent 
layers, which are easily cracked off. This occurs most fre
quently with glass that has been long buried in the earth. 
In the collection of ancient relics exhumed at Cyprus by 
General Di Cesnola, there are abundant examples of glass 
bottles, cups, vases, etc.,  which are as brilliantly iridescent 

humidity of the region, and lessen the liability to droughts. 
It is an established fact that the destruction of our forest 
trees over large tracts of the country is having a direct ef
fect on the climate, and we are glad to know that this com 
pany is replacing, at least in part, the forests which have 
been destroyed. 

The beneficial influence exerted by the foliage of the euca
lyptus in malarial districts is well known. Experiments 
have proved eminently successful in this direction, notably 
that of the English Government at the Cape of Good Hope, 
and of the local government of a region in Belgium. The 
eucalyptu8 glob7tlu8, or blue gum, is supposed to be efficacious 
in marsh and other fevers, and is known in Spain as the 
" fever tree. " The bark and leaves of the tree contain much 
tannin, which is extracted on a large scale in Australia for 
European markets. A new interest has lately been given to 
the genus by the discovery of a body in the leaves and bark 
closely resembling in its properties those of cinchona or 
Peruvian bark (the source of quinia), and much more abun
dant. Vaquelin obtained, in an analysis of the leaves, an 
essential oil containing eucalyptal or eucalypt camphor, and 
a resin closely resembling resin of cinchona. This extract 
yielded a substance capable of neutralizing the strong acids, 
and forming crystalline salts. The crystals of its sulphate 
are almost identical in form with the star-shaped crystals of 
sulphate of quinia or cinchona, and present the green color
ation on the action of chlorine and ammonia, hitherto sup
posed to be peculiar to quinia. The dried and powdered 
leaves and bark, and even the wood, of this tree have found 
employment in medicine. The wood is close grained, heavy, 
and of a dark color, and may be used with advantage by the 
cabinet maker. 

TOOLS and chisels for cutting French burr stones may be 
tempered by heating to a dark cherry red and quenching in 
the following solution : To 3 gallons water add 3 ozs. each 
spirit of niter, spirit of hartshorn, white vitriol, sal ammo
niac, and alum, and 6 ozs. common salt, with a double hand
ful of hoof parings. 
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LaDJ.p Explosions. 

To the Editor of the Scientific American : 

Many of the lamp explosions we are constantly hearing of 
are not oil explosions at all, but glass explosions, if " ex
plosion " is the proper word, which I am inclined to doubt ; 
and it may be that the so-called lamp explosion, referred 
to in an article on this subject, in No. 12 of your current 
volume, was of this class, as it was stated that there was no 
more noise heard than would result from the breaking and 
falling of a lamp chimney, and that the " explosion ( '/) did 
not throw any pieces of the lamp more than a few inches, 
and the oil was not scattered at all. " This seems to show 
that the lamp did not explode, but simply " went to pieces," 
as your correspondent stated ; whereas, if there had been 
any explosion sufficient to break the lamp, the oil would 
certainly have been scattered in every direction. 

From some reason
' 

not fully understood, but believed to 
result from imperfect annealing, glass articles are liable to 
crack and fall to pieces without apparent cause. Glass 
vessels, when used for other purposes than lamps, do not 
cause any damage when they " explode," beyond the loss of 
the article and its contents, and, it may be, a stain or two 
on the clothing or carpets ; and no one therefore pays any 
attention to this matter. But when a glass lamp falls in 
pieces in this manner, it generally spreads the warm oil over 
the surrounding objects, such as clothing, the table cloth, 
or the carpet, and these, being of a fibrous nature, act as 
wicks, causing the oil ignited from the burning lampwick 
to readily burn, and thus a disastrous fire is the rcsult, and 
we hear of another " coal oil explosion. " Coal oil has sins 
enough of its own to answer for, as every one knows ; but 
it is a good servant when properly managed, and it is not 
fair that it should be credited-or rather discredited-with 
more than its proper share. 

Glass is one of the most treacherous substances that we 
know of, and should not be depended on to contain such a 
dangerous material as the coal oil usually sold for illumina
ting purposes. Glass articles may be used for years in safe
ty, and yet are liable at any time-to say nothing of the 
danger of breaking from an accidental blow or fall-to fly 
to pieces, causing (when used for oil receptacles for lamps) 
immense damage to propcrty and frequently loss of life by 
the most horrible of deaths. The writer has known several 
instances of glass articles other than lamps breaking in this 
manner, one of which was a large fruit dish that broke into 
an immense number of small fragments. 

Occasionally there may be seen, in closely examining 
glassware, a flaw or speck resembling a white stone, from 
one sixteenth to an eighth of an inch, or even more, in di
ameter, imbedded in the substance of the glass. This is be
lieved to be a portion of the silica that has not properly 
combined with the other materials and is not therefore 
glass. It probably .has a different rate of expansion from the 
glass with which it is surrounded ; for it is found that glass
ware is extremely liable to crack at the place where such 
flaws are found, and some glassmakers say that such ware 
is sure to fly at some time under the varying degrees of 
temperature to which domestic utensils are subjected. In 
view of this, glass buyers should always avoid purchasing 
an article of this class, and particularly so if the object to 
be bought is a lamp. 

Glass has its advantages over metal in some respects, be
ing more easily kept clean, as it is not liable to oxidation, 
and, being a poor conductor of caloric, does not heat up 
the oil as quickly as metal ; but its superiority in these re
spects is more than counterbalanced by the liability to fall 
to pieces without warning. Glass lamps can, however, be 
made safe if provided with metal oil receptacles inclosed in 
the glass, which would then form merely an ornamental 
stand or casing for the oil vessel. Several patents have 
been granted for lamps on this principle, some of which, I 
believe, have expired, and the inventions covered by them 
may be manufactured by any one who chooses to do so with
out fear of infringement. 

Washington, D. C. OCCASIONAL. 
.. I . . .. 

On the Shape 01' the Earth. 

To the Editor of the Scientific American : 

In your paper of March 10 there is a communication on 
the above subject, in which the author maintains that the 
shape of the earth would be what it is at present even had 
it always existed as a solid mass. His reason is that, owing 
to the rotation of the earth, there would be a pressure at the 
poles, in excess of that at the equator, by an amount equal 
to the pressure of a column of iron thirteen miles high ; and 
this, he thinks, would cause the poles to sink in. Let us as
sume for the present purpose that the highest mountain rises 
five miles above the level of the sea, and that the greatest 
sea depth known is three miles. Here is a variation from 
the form of equilibrium for a fluid globe of eight miles, and 
yet the earth is stable. Now it is a well known fact in 
physical geography that the highest mountains are in gen
eral contiguous to the deepest seas, or, more exactly, the 
largest mountain systems are contiguous to the largest 
oceans. Hence these changes of outline are much more 
abrupt than would be those in a globe o{ iron, where the 
variation from the form of equilibrium was gradual from the 
equator to the poles. Your correspondent loses sight of the 
fact that, in order to crush a solid, there must be an excess 
of pressure in some one direction equal to its crushing 
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strength. A vertical column of any known solid five miles 
high would undoubtedly crush its base ; but a mountain five 
miles high stands secure, simply because the vertical press
ure at the center of its base which tends to crush out the 
material, is resisted by the lateral pressure of the surrounding 
material. So, were the earth solid and a perfect sphere, al
though it would be about twenty-six and a half miles above 
the outline of equilibrium for a fluid earth at the poles, it 
would still be able to maintain this figure, since there would 
nowhere exist in its interior an unbalanced stress capable of 
crushing its material. 

Woburn, Mass. W. E. BUCK. 

Icy Fringes Around the SteDJ.s 01' Plants. 

To the Editor of the Scientific American : 
Under the heading " The Frost Plant of Russia," your 

correspondent, Mr. J. Stauffer, of Lancaster, Pa. , calls at
tention, in the SCIENTIFIC AMERICAN for February 24, 1877, 
p. 116, to the remarkable accumulation of ice around the 
stems of the cunila Mariana (Maryland dittany). 

As long ago as 1850, it was my privilege to call the atten
tion of the scientific world to an identieal class of phenomena 
in a paper entitled " Observations on a Remarkable Exuda
tion of Ice from the Stems of Vegetables, and on a Singular 
Protrusiou of Icy Columns from certain kinds of Earth dur
ing Frosty Weather. " This paper was published in the 
" Proceedings of the American Association for the Advance
ment of Science," third meeting, Charleston, S. C . ,  March, 
1850 (pp. 20-34), and likewise in the London, Edinburgh and 
Dublin Philosophical Magazine for May, 1850 (third series, 
vol. 36, pp. 329-342). 

As far as I am aware, this paper contains the first attempt 
at an explanation of the phenomena as manifested in vegeta
bles, as well as their co-ordination with the protrusion of icy 
columns from the earth. So far as the notice of the faet of 
sueh accumulations of ice around the stems of plants is con
cerned, I was anticipated by several observers. Stephen 
Elliott, in his " Sketeh of the Botany of South Carolina and 
Georgia," published in 1824, notices a remarkable protrusion 
of crystalline fibers of ice from the stems of the conyza bi
frons (vol. 2, p. 322). Sir John F. W. Herschel published a 
short notice of a similar exudation of icy fringes, occurring 
around thistle stalks and stumps of heliotropes, in the London 
and Edinburgh Philosophical Magazine for February, 1833 
(third series, vol. 2, p. 110). Professor S. P. Rigaud, of Ox
ford, notices the oecurrence of an analogous phenomenon 
on a recently built stone wall, in the succeeding number of 
the same, journal (third series, vol. 2, p. 190, March, 1833). 
Professor J. D. Dana appears to have noticed similar phe
nomena on the twigs of plants (vide " Manual of Mineralogy," 
second edition, p. 46, New Haven and Philadelphia, 1849). 

The plants in which I observed the phenomenon were 
two species of the genus pluchea of De Candolle, or conyza of 
the older botanists, namely : ptuchea bifr'ons and p. camphor
ata. It is more common and conspieuous in the former. 
Both of these plants grow abundantly in wet soils, around 
ponds, and along the roadside ditches, in the low country of 
Carolina and Georgia. The accompanying sketch, repro
duced from my paper in the " Proceedings of the American 
Association " above indicated (pp. 22 and 23), conveys a toler-
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will, I am sure, be convinced of the untenability of his ex
planation. The explanation given by Dr. Darlington, in his 
F lora Oestrica, in 1853 (as quoted by your correspondent), 
is more in accordance with known facts. 

University of California, Oakland, Cal. 
.. I . . .. 

JOHN LE CONTE. 

State Legislation on Patents. 

To the Editor of the Scientific American: 

I notice in your issue of March 3 an article from Mr. J. 
Pusey, of Philadelphia, in reference to legislation by the 
States upon patents granted by the United States. 

The bill introduced in New York appears to be similar to 
that passed by the Legislature of this State in 1871 (" Com
piled Laws of Michigan, " p. 519), and one of the same char
acter was held in Indiana (43 Ind. , 167, 13 Am. Rep. , 395) to 
be unconstitutional, as interfering with the exclusive power 
of Congress to regulate patents. See also opinion of Davis, 
J. , ex parte Robinson, 3 Ind. ,  Stat. 365 : " If the patentee 
complies with the law of Congress on the subject, he has a 
right to go into the open market anywhere within the United 
States, and sell his property. " " The law in question at
tempts to punish, by fine and imprisonment, a patentee for 
doing with his property what the National Legislature has 
authorized him to do, and is, therefore, void. " 

See further upon this subject, Pendar v. Kelley, Supreme 
Ct. of Vermont, Am. Law Register, Sept. , 1876, 511. 

JAMES B. ROMEYN, Counsellor at Law. 
Detroit, Mich. 

Boller Explosions. 

To the Editor of the Scientific American : 

The cause of boiler explosions is nothing more nor less 
than carelessness and incompetency of owners and engineers 
in charge. There are men in charge of machinery and boilers 
who know nothing about either. I do not blame the men ; the 
owners and operators are to blame for the explosions and loss 
of life. Many men put in charge of boilers have no idea of 
the amount of pressure in a boiler ; and they will put up a 
new boiler and let it run until it blows up or burns out. It 
is seldom that we hear of any person here cleaning out a 
boiler-not one out of one hundred. When the boiler gets 
too full of water, they open the blow-off cock and blow some 
of it away. 

I would recommend that surface eocks be placed in line 
with the middle gauge to blow off the sediment that accumu
lates on top of the water. The sooner there is a boiler in
spector appointed, and engineers put through a thorough ex
amination, the better it will be for owners, operators, engi
neers, and the community at large. 

Turkey City, Pa. J. T. C. 
.. . . . .. 

Lightning Rods. 

To the Editor of the Scientific American : 

In last June, an elm tree standing 10 feet behind my house 
was struck by lightning. On the comparatively smooth 
upper limb, which was thoroughly drenched by the falling 
rain, no marks are visible. As the descending fluid en
countered the rough bark-which was more or less dry 
underneath-of the larger branches, its effects became mani
fest. The rough bark was scaled off a place three or four 
inches in wirlth. On the body of the tree, which was very 
shaggy, the bark was split through to the wood in three 
places. At the base of the tree, for about two feet above 
the ground, no effects are visible, which may be accounted 
for in this way : The upward spattering of the raindrops 
upon the surrounding stones had thoroughly saturated the 
bark at the base of the tree, and so afforded a good conduc
tor for the electric fluid. To all appearance, the lightning 
left the tree as soon as it reached the ground, and ran off 
upon the surface. Had it followed a root, it would most 
likely have thrown up the dirt, as it usually does in such 
cases. 

I maintain that it is just as well for a lightning rod to ter
minate at or just beneath the surface as it is to extend down 
several feet. For, in the first case, inasmuch as it almost 
always rains during a thunderstorm, if the rod were struck, 
the fluid would find no difficulty in passing off upon the wet 
surface ; but in the second case it would often-and espe
cially near a cellar wall-be very apt to find a dry terminus. 

Franklin, N. Y. P. 

ably good idea of the appearance presented by the friable 
sheets, or ribands, of semi-pellucid ice around the foot stalks Feeding Poultry. 

of the pluchea. To the Editor of the Scientific American : 

This is hardly the proper place to reproduce my explana- In raising poultry, it is not sufficient merely to provide 
tion of the ice phenomenon in plants, or to show its co-ordi- proper food ; but the food must be properly given. Some 
nation with the more general phenomenon of the protlUsion persons have an idea that, if they throw down a heap of corn 
of columns of ice from certain kinds of earth during frosty I once or twice a day, that is all that is required ; but no plan 
weather. In the paper referred to will be found a full dis- I is so extravagant nor so injurious as this. The corn or other 
cussion of the possible sources whence the large supply of food should be scattered as far and wide as possible, that the 
water is derived, which, by freezing, forms the accumula- birds may be longer employed in finding it, to the benefit of 
tions of icy fringes in the one case, and the icy columns in I their health ; and that they may not accomplish in a few 
the other. Suffice it to state that I have there shown that, I minutes that which should occupy them for hours. It is the 
in both cases, the phenomena are purely physical, having, in 

'
nature of fowls to take a grain at a time, and to pick grass 

the case of plants, no connection with the vitality of the ! and dirt with it, which assists digestion ; but if, contrary to 
stem ; and that the appearances " are quite at varianee with

' 
this, they are enabled to eat corn by mouthfuls, their crops 

any idea of the deposition of these icy fringes from the store I are soon overfilled, and they seek relief in excessive draughts 
of aqueous vapor in the general atmosphere, in the manner 

I
' of water. Nothing is more injurious than this ; and the in

of hoar-frost. " activity that attends the diseomfort caused by it lays the 
If your correspondent will consider all of the facts which /' foundation for many disorders. 

are established in relation to the phenomenon in question, he Yarmouth, Me. B. D. ALLEN. 
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New Fac-sllnlle Printing Process. 

We have lately examined. says the Paper and Printing 
Trades Journal, a novel fac-simile printing process (Byford's 
patent) introduced by Messrs. S. Straker & Sons, of Fen
church street, London, E. C. ,  by which useful invention a 
number of fac-simile copies of circulars, drawings, or any 
matter that can be written on ordinary paper, may, with the 
aid of an office copying press, be printed in a few minutes, 
and with little or no preparation, and on any description of 
dry paper, the original document or drawing remaining un
impaired. The fac-simile printing process i� based on the 
well known and remarkable qualities of aniline. The docu
ment from which a number of copies are required is written 
with a patent aniline ink of immense strength, which is 
allowed to dry without being blotted up. A sheet of trans
fer paper IS damped, the document is laid on its face down
ward, they are then placed in the " printing pad " (which is a 
leather portfolio of peculiar construction), and subjected for 
a few moments to pressure in the copying press. On re
moving the original document, a copy in reverse will be 
found on the transfer paper, and the operator can at once 
proceed to print the required copies, which is done by laying 
a sheet of ordinary paper on the transfer paper, the imp res 
sion plate over it, and pressing for a few moments in the 
copying press, when it will be found that a duplicate or fac
simile of the original document has been produced ; and so 
the process goes on until the imprcssion becomes faint, when 
it is at once revived by damping the under sidc of the trans
fer. If a large numbcr of copies are required, a second, and 
even a third, transfer may be taken from the original docu
ment, and printed from in the same manncr as the first. 
The fac-simile printing process is somewhat analogous in its 
results to, but far simpler than, lithographic printing, and is 
being extensively used in government and public offices. It 
is so simple that the smallest or dullest office boy can work 
it without any fear of coming to grief ; and as a useful ad
junct to the counting house it will be thoroughly appreciated 
by all classes engaged in commercial pursuits. 

.. � .  I • 
Blue Glass Photography. 

The blue-violet glass mania abroad seems to be confined to 
the photographers, and the conflict over the deceptive theory 
is being waged, not on the question of the curative powers 
of the light transmitted, but regarding the assertion that in
creased chemical action can be obtained by glazing photo
graphic studios with the cerulean panes. M. Scottelari, the 
blue glass defender abroad, has fallen into the same errors as 
his co-believers on this side of the Atlantic : that is, he con
founds the blue-violet rays of the spectrum with blue-violet 
transmitted sunlight ; while he also reaches the obvious ab
surdity that the violet ray, when isolated from the spectrum, 
possesses greater capabilities than it had when mingled with 
the other rays. It is perfectly true that 
the violet ray is morc active, chemically, 
than the other rays ; but the latter do not 
detract from it when combined with it, and a b c d 
the chemical action of white light contain-
ing violet rays is precisely as great as that 
of the violet rays separated and tested 
alone. Hence it follows, as a matter of 
course, that a window glazed with white � 

glass transmits the whole of the solar rays 
which reach it, violet among the rest. A 
window of the same size glazed with violet 
glass would transmit one seventh part of 
the rays reaching it, and these would be 
violet-colored rays ; but it would not trans
mit one single violet ray more than the 
other window. 

The P holographic News adds that, accord
ing to Draper and others, all the rays of 
the spectrum probably possess photogenic 
power on some substances ; and therefore 
it is but just to M. Scottelari to conceive 
that he has found that the rays other than 
violet have an antagonistic influence on 
that ray, and obstnlCt its action on bromo
iodide of silver. But Mr. Thomas Gaffield 
of Boston, has recently made some new in
vestigations on this very point, wherein the 
inferiority of the violet glass to clear glass 
is most clearly shown. Mr. Gaffield's con
clusion relative to the photographic aspect 
of blue glass accords with our own rela
tive to its employment for curative pur
poses. He says : " It is undoubtedly true 
that violet or other colored screens may 
be used with advantage in cutting off too 
much, or in m-.king an even diffusion of, 
light upon the face of the sitter ; but it 
can never be true, while two from six 
leave a less number t.han six, that the 
cutting off of a third, or any fraction, of 
the chemical rays of sunlight by a violet 
glass can enable the photographer to ob
tain more rapid or effective results. " 

y '  

THE " London " cement for joining broken glass, china, 
wood, etc . .  is made by taking a piece of Gloucester cheese, 
boiling it three times in water (each time allowing the water 
to evaporate), and mixing the paste thus left with dry quick
lime. 

J cttuttftc ImtricJu. 
STONE· WORKING IMPLEl'IIENTS. 

In stone working, as our readers are aware, the carbon or 
black diamond is now greatly used. The difficulty promi-

Fig. 1. 

ncntly encountered, however, in this particular, is that of 
fixing the diamond in the saw or cutter head so that it shall 
not work loose. In Fig. 1 (selected from Knight's " Me-

Fig. 2. 

v '  

Fig. 3. 
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wedges in the slot, or by clamps which are themselves 
jammed by wedges, etc. 

In Figs. 2 and 3 are represented all the various kinds of 
STONE WORKERS' TOOLS, 

the names of which are as follows : a, square etching needle ; 
b, marteline chisel ; c, toothed Chisel ; d, marteline chisel ; e, 
puncheon ; f, g, scrapers for sinking flutings ; h, i, etching 
needles, called hov.guettes, partly flattened and sharp ; j, hook 
for leveling cavities ; k, round-nose chisel, for leveling cavi
ties ; l, sharp edged notched scraper, for sinking flutings ; 
m, half-round rasp ; n, round file ; 0, flat file ; p, German 
half-round rasp ; q, r, safe-side rasps ; 8, t, marteline chisels ; 
U, v, puncheons ; w, x, y, parting tools, with curved ends in 
rasp or file ; z, a', gravers and burins ; b', c' ,  honguettes or 
etching needles ; d'. e', gravers and burins ; f, parting tool, 
with curved rasps ; g' to t', moulding chisels and scrapers, 
having edges of varying patterns ; u', wimble, for drilling ;  
v', stone-worker's bench ; w ', x', marteline hammers ; y', 
squarc ; z', triangle ; a", bevel ; b", c", d", rules and straight 
edges ; e", f', g", saws of various sizl\s and construction ; l�", 
i", j". k", compasses of various sizes and forms ; i", sebilla, 
or wooden bowl for holding sand and water ; m", handsaw ; 
n", level ; 0", mallet ; p", q", sledges ; 1'' ' ,  s" , t", u" , chisels of 
various sizes ; v", ladle for feeding sand and water to the saw ; 
w", x", hand saws. 

.. , . . ..  
Contamination of' the Air by Artificial Illumination. 

In judging of artificial light from a sanitary point of view, 
we mnst consider its effect on the visual organs as well as on 
the other organs, and we have to notice both the effects pro
duced by the products of combustion on the air we have to 
breathe and the increase of temperature due to the flame. 
Frederick Erismann has made some comparative measure
ments in both directions with different means of illumination. 
The results were published in the Zeitschrift fur Biologie, xii. , 
315. 

The experiments were made in a portion of the laboratory 
inclosed with wood and glass walls. and having a space of 
353 cubic feet, or 10 cubic meters. The air was drawn out 
of this space at different heights by means of aspirators. By 
the use of a forked tube, a portion of the air was conducted 
directly into baryta w'1ter, and another portion through a 
tube filled with oxide of copper and kept at a red heat, and 
then into baryta water. The first portion gave the percent
age of carbonic acid in the air, and the second the amount 
of other carbon compounds. The lights used for comparison 
w ere obtained by burning stearine candles, rape seed oil, 
petroleum, and coal gas. They burned for eight hours in 
this space with as equal flames as possible, and in the experi
ments with the candles six were burned at a time. The re
sults of the measurements lay no claim to absolute exactness, 
because a whole series of inaccuracies, difficult, if not im-

u' 

possible, to remove, come in here ; never
theless they are of interest for relative 
comparison. The figures cbtained show 
that, under all circumstances and with all 
kinds of luminants, the air of an inclosed 
space contains more carbonic acid and 
carbonaceous organic substances than in 
the absence of artificial illumination ; yet 
in Eri�mann's experiments the quantity 
of carbonic acid was never greater ttan 0 '6 
or 0 '7  per 1,000, While the percentage of 
other carbon compounds was extremely 
variable, so that the amount of carbonic 
acid is not a correct criterion for the pol 
lution of the air. The quantity of carbonic 
acid actually found in the air of this ex
perimental chamber was only a small 
fraction of that produced by combustion, 
so that by far the greatest part escaped by 
natural ventilation. 

To compare the relative contamination 
of the air by the four luminants men
tioned. the amount of carbonic acid and 
hydrocarbons was reduced to the standard 
of six normal candles. It was shown that 
with lamps of good construction petroleum 
contributed less carbonic acid to the air 
than any other source of light tested ; and, 
what is more important, less of the pro
ducts of incomplete combustion. Also that 
by equal illumination stearine candles con
taminated the air most of all. 

In regard to rise of temperature, Eris
mann made his experiments at four dif
ferent places. They show that during the 
eight hours of the experiment, the lower 
strata of air, up a height of 5 ft. ,  increased 
but slightly, on an average 3 '5° to 5°, while 
the temperature of the uppermost strata 
near the roof increased considerably ; for 
gas, oil , and petroleum this increase was 
190 to 19 '5° Fah. ,and for candles only 7 '12°. 
If we regard the photometric effect of the 

chanical Dictionary"*) we illustrate several modes of in- I flames during the experiments, it showed that with equal il-
serting the boot in lumination rape oil and gas increase the temperature much 

STONE SAWS. more than petroleum, so that the action of the latter is about 
It will be perceived that some of these imbed the diamond equal to that of the candles. 

in the saw by sockets, rings, or solder ; others grasp it by .. , • • .. 
fingers 

_",hich ar����ped __ i�_���ets ; others grasp it by ROPES made from sheep's entrails are now made at Oak-
* Published in numbers by Messrs. Hurd & Houghton, New York eity. land, Cal. , to be used for hoisting in mines. 
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NEW LUlIRICANT-TESTING MACHINE. 

We illustrated quite recently Professor Thurston's appara
tus for testing lubricants. We now present another ma
chine for the same purpose, the invention of MM. Deprez 
and Napoli, which also serves for purposes of comparison 
of various oils, etc. , by giving for each a distinctive trace 
on suitably ruled paper. 

A, in our engraving, is a plate, adjusted perfectly level 
and polished. It is rotated by gearing from the pulley, G. 
This plate supports a second plate, B, by the intermediation 
of three pieces of bronze, 
S, S', S", which make an 
angle of 30· with the ver
tical, and of each of which 
the surface in contact 
with plate, A, is of pre
cisely similar dimensions, 
namely, one square inch. 
From this it results that 
the pressure exercised on 
the plate, B, by the lever, 
R, is equally distributed 
over the three pieces. 

In order to measure the 
co·efficient of friction of 
any oil, a certain quantity 
is placed between the two 
plates ; the friction devel
oped by thcir relative 
movement tends to draw 
the plate, B, and this trac
tile force is as much great
er as the lubricating qual
ity of the oil is the less. 
In order to measure the 
extent of the drawing, to 
the plate, B, is attached a 
very thin steel ribbon, con
nected at its other extrem
ity to a very easily moved 
pulley, which is mounted 
on points, and to the axis 
of which is secured the 
pendulum, P. Represent
ing by L the distance from 
the center of gravity of 
this pendulum to the axis 
of suspension, by t the 
angle which the right line 
joining these points makes 
with the vertical, by R the radius of the pulley over which 
the steel ribbon passes, and by P the weight of the pendu
lum, the relation between these five quantities is expressed 
b h . 

1 R L '  1= PL sin. t y t e equatIOn : ( ) I = P  sm. t, whence (2) R 
But the rod, R, of the pendulum carries, at any point of its 
length, a roller which engages upon a vertical piece, V, at
tached to a carriage, C, the latter mounted on wheels which 
traverse rails. If we represent by y the displacement of the 
carriage, corresponding to a deviation, t, of the pendulum, 
by l the distance of the roller fixed to the pendulum from 
the axis of suspension of the latter, we evidently have y= 
l sin. t. This, compared with (2), gives y=£�� ; or, in other 
words, the displacement of the carriage is proportional to I, 
that is to say, to the rubbing friction. 

The carriage carries a sheet of paper, against which is 
pressed at will a pencil, F, which has a very slow motion of 
translation proportional to the number of turns of the plat
form, A, and the direction of which is perpendiCUlar to that of 
the movement of the carriage. The c'lrve traced on the paper 
by the composition of these two movements is then the curve 
representing the value of the friction in terms of the num
ber of turns made by the platform, A. Simple inspection of 
the curve, therefore, is all that is needed to determine at once 
the intensity of the friction at each instant, and its quadra
ture will give the total work absorbed by the machine. The 
chart on which the curves are described is suitably divided 
and marked, horizontally to show number of turns, and ver
tically to indicate effort in lbs. or kilograms. Each variety 
of oil gives a clearly distinct curve from other varieties, so 
that its relative lubricating power may be readily estimated. 

Discontent. 

How universal it is 1 We never knew one who would say 
" I am contented. " Go where you will, among the rich and 
the poor, the man of competence, or the man who earns his 
bread by the daily sweat of his brow, and you hear the sound 
of murmuring and the voice of complaint. " The other day," 
said Freeman Hunt a good while ago, " I  stood by a cooper, 
who was playing a merry tune with his adze around a cask. 
' Ah l ' said he, ' mine is a hard lot-for ever trotting round 
like a dog, driving away at a hoop.' • Heigho I '  sighed our 
neighbor, the blacksmith, in one of the hot days, as he wiped 
the drops of perspiration from his brow, while his red hot 
iron glowed on the anvil ; ' this is life with a vengeance, 
melting and frying one's self over the fire. ' , Oh, that I were 
a carpenter ! ' ejaculated a shoemaker, as he bent over his lap
stone ; ' here I am, day after day, working my soul away in 
making soles for others, cooped up in this little seven by nine 
room. ' 'I am sick of this out-door work,' exclaims the carpen
ter' ' broiling and sweating under the sun, or exposed to the 
inclemency of the weather-if I only was a tailor I' ' This is 

$titut if i t  jtuttitau. 
too bad, ' perpetually cries the tailor, ' to be compelled to sit 
perched up here, plying my needle-would that mine was a 
more active life !' • Last day of grace-the banks won't dis
count-customers won't pay-what shall I do ?' grumbles the 
merchant ; ' I  had rather be a dray horse-a dog-anything !' 
' Happy fellows " groans the lawyer, as he scratches his head 
over some perplexing case, or pores over some dry record
, happy fellows ! I had rather hammer stone than cudgel my 
brain on this tedious, vexatious question. ' And through all the 
ramificati.ons of society, all are complaining of their condition 

in a state of compression. On the lower frame of the buggy 
are represented two parallel longitudinal bars, E, strength
ened by a cross girt, F. There are also two metal braces, G, 
extending diagonally from the corners to the center, these 
being secured to the lower sides of the hind axle tree and 
rocker, and also to the cross girt, F', in the center. These 
prevent either axle tree or rocker from being turned over by 
the action of the springs and load. On each side of the lower 
frame, secured thereto and to the body, is a link, H, which 
prevents the body being tipped sideways on the occupant's 

getting in or out. This 
link is made of metal, and 
consists of two brackets 
and an intermediate con
nection. The brackets are 
attached respectively to 
frame and body ; and the 
bolt holes on the link arc 
elongated so as to allow of 
some freedom of action. 
The remainder of the body 
is constructed in the usual 
way. The device is well 
calculated to add to tue 
lightness of vehicles. both 
in appearance and ill actual 
weight ; while it is also neat 
and compact. 

Patented through the 
Scientific American Patent 
Agency, February 13,1877. 
For further information, 
address the inventor, Mr. 
Lucius A. �'ogg, Parker 
City, Armstrong county, 
Pa. 

• • •  

More Mysterious 
Clocks. 

M. Cadot, of Paris, has 
recently invented a curious 
clock which deserves a pro
minent place among the 
number of similar inge
nious devices which we 
lately described. It has 
two apparently free hands 

DEPREZ AND NAPOLI'S LUBRICANT TESTER. 
placed in the center of a 
double pane, the two sheets 
of glass composing which 

-finding fault with their particular calling. ' If I were only 
this or that, or the other, I should be content,' is the univer
sal cry-' anything but what I am. ' So wags the world, so 
it has wagged, and so it will wag. " 

.. . . , .. 
IMPROVED VEmCLE SPRINGS. 

We illustrate herewith a new construction of springs for 
vehicles, which is light, easily appl ied to any style of car
riage, and not costly. The springs, we arc informed, weigh 
but one lb. each, and they are connected to the wagon body 
and frame by a simple arrangement of brackets. The man
ner in which th'o springs are made will be understood from 
Figs. 3 and 4 of the engraving. Fig. 3 consists of two in
terlocked metal pieces, A, between which rubber is inserted. 
This is termed a single spring. In Fig. 4, which is a double 
spring, two half boxes are interlocked with a third piece, B, 
thus making two spaces, both filled with rubber. The lat
ter may completely fill the space, or may be notched or cut 
away to regulate the elasticity of the spring. 

It will be seen from Fig. 1 that double springs are at-

Fig.1 

tached at one end to the upper parts of the hind axle tree 
and rocker, C, by means of bolts. Their opposite ends are 
fastened to brackets, D, which are secured to the body so as 
to support the same ; thus holding the rubber in the springs 

are held in an ornamental frame. The clock is operated by 
concealed mechanism in the frame, which once a minute 
causes a slight and nearly invisible motion of one of the 
glasses. This causes the movement of the minute hand, 
and a minute train of gearing concealed in. the pivot of the 
latter actuates the hour hand. 

Mr. Robert Heller, the conjurer, has lately been exhibiting 
a clock of his own invention, the mystery of which no one, 
we believe, has yet fathomed. It is a clear disk of glass, 
marked with the usual numbers. The hands have no bulb 
or other enlargement at the center, whcre it might be imag
ined mechanism could be concealed, and arpcar to be simply 
pivoted to the face. A ring like that of a watch suflices for 
the support of the clock from two cords suspendcd from the 
ceiling. At the command of its owner, the clock marks any 
hour, moves backward or forward, and otherwise behaves in 
an astonishing manner. The use of the cord naturally sug
gests concealed wires and electricity, which is probably the 
secret of the movement. But this theory is somewhat dam
aged when the magician removes the clock from itS' cords, 
and, holding it with two fingers at arm's length, carries it in 
the midst of his audience and catises it to continue its per
formances under the very eyes of the people, allowing the 
closest impection. One clock like that would serve as an 
invaluable aid to an exhibiting spiritualistic medium, and 
would cause widespread rejoicings among the elect. 

. . . � . 
A. Dog ShoW' In N eW' York. 

We are informed that a dog show of considerable magni
tude is to be held at the Hippodrome in this city in May next. 
A number of sporting and non-sporting dogs are expected 
from England and Canada to compete for the prizes, which 
will be numerous and valuable. The foreign contributions 
will add interest to the exhibition. It is expected that this 
will be the largest show of the kind ever held in this coun
try. Messrs. Tiffany & Co. head thtJ list of those offering 
special prizes, which is a guarantee that they will not be of 
a cheap or inferior quality. 

Mr. C. Lincoln, who may be addressed at P. O. Box 2832, 

N. Y. , is Superintendent of the exhibition, and of him all 
information may be had. Entries are not to be received 
after April 25, except from abroad. Foreigners are allowed 
till May 1. -----_-+<11-+-'_----

. . . . .. 
To SOFTEN metal castings, bury them in sawdust in an iron 

box. Make it airtight with clay, and subject to a red heat 
for several hours . Let the whole cool before taking out the 
castings. 

CUTLER'S cement, for fastening blades of dinner knives in 
ivory handles, consists of rosin 4 parts, beeswax 1 part, 
plaster of Paris or brickdust 1 part. Fill the hole in the 
handle with the cement, heat the tang of the blade, then 
press it in, 
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SOME MEl'IIBERS OF THE LIZARD FAl'ItILY. 

We published, on page 295 of our volume XXXIII. and 
page 311 of volume XXXV., some engravings of typical 
members of the family of iguanas, a very numerous species 
of the genus of lizards. The name 
iguana (says the Rev. J. G. Wood, from 
the pages of whose admirable " Illus
trated Natural History " we select the 
annexed engravings) is employed loose
ly to many species of lizards, such as 
the monitors and varans, which in real
ity have little in common with the true 
iguanas. These reptiles can mostly be 
distinguished from the rest of their 
tribe by the formation of their teeth, 
which are round at the roots, swollen, 
and rather compressed at the tip, and 
notched on the edge. There are gener
ally some teeth on the palate. All the 
true iguanas, moreover, are natives of 
the New World. 

Our first illustration shows the ma
rine oreocephale, an animal first !lis
covered by Mr. Darwin on the turtle
haunted coasts of the Galapagos Isl
ands. It is amphibious, and passes a 
considerable portion of its time in the 
water. Mr. Darwin says : " It is a 
hideous-looking creature, of a dirty 
black color, stupid and sluggish in its 
movements. The usual length of a full 
grown one is about a yard, but there 
are some even four feet long. I have 
seen a large one which weighed 20 Ibs. 
These lizards arc occasionally seen some 
hundreds of yards from the shore, 
swimming about, and Captain Collnett 
says that they go out to sea in shoals, to catch fish. With 
respect to the object, I believe he is mistaken, but the facts 
stated on such good authority cannot be doub.ted. 

" When in the water, the animal swims with perfect ease 
and quickness by a serpentine movement of its body and 
flattened tail, the legs during this time being perfectly mo
tionless and closely collapsed on its sides. A seaman on 
board sunk one with a heavy weight attached to it, thinking 
thus to kill it directly ; but when, an 
hour afterward, he drew up the line, 
the lizard was quite active. The limbs 
and strong claws of the lizard are ad
mirably adapted for crawling over the 
rugged and fissured masses of lava 
which everywhere .form the coast. In 
such situations, a group of six or seven 
of these hideous reptiles may often
times be seen on the black rocks, a faw 
feet above the surf, basking in the sun 
with outstretched legs. " 

The throat of the marine oreocephale 
is not formed into a pouch, but the skin 
is loose, and the animal can dilate it at 
will. The body is covered with sharp, 
tubercular scales ; a crest of longer 
scales runs along the back. The teeth 
are sharp and three-lobed, and al
though, when the mouth is opened, 
they present a very formidable array of 
weapons, the creature is quite harm
less, and feeds on vegetable diet, sea
weeds forming the chief part of its sub
sistence. The middle toes are united 
by a strong web, and the claws arc large. There is some 
difference in the aspect of the young and the adult, which 
is most obvious in the head, where the scales are rather con
vex in the young, but in the adult are enlarged into unequal 
and rather high tubercular shields. 

Our second engraving is one of a basilisk, an animal men
tioned in Scripture and known to heraldry, but whose exist
ence was long regarded as apocryphal. Its name (from the 
Greek basileus, a king) was bestowed 
on it on account of its supposed autho
rity over other reptiles, which per
ished, according to ancient writers, in 
the glance of the basilisk's eye. t ' This 
payson," says Topsel, " infecteth the 
air, and the air so infected killeth all 
living things, and likewise all green 
things, fruits and plants of the earth, 
it burncth up the grasse whereupon it 
goeth or crcepeth, and the fowls of the 
air fall down dead when they come 
ncar his den or lodging. " Other writers 
state that the crowing of a cock would 
so alarm the reptile that, on hearing 
the sound, it would fly into the depths 
of the desert and there conceal itself. 
Travelers in the deserts of Libya were 
recommended to carry with them a 
supply of roosters, to drive away the 
basilisks from the routes. In all prob
ability, a basilisk, as shown in our en
graving, was once found in the East ; 
and its ugliness being exaggerated by 
successive writers, these fables became 

J titufifit �mtritau. 
generally believed. The basilisk i s  a good climber of trees 
and can swim well ; and its food consists apparently of in
sects and various little creatures which frequent the water 
and its banks . Its greatest length is three feet ; and along 

Fig. l.-THE MARINE OREOCEPRALE. 

the back, in place of the row of pointed spines usually found 
on an iguana, runs one crest-like membrane, another occu
pying the upper surface of the tail. There is a slight pouch 
on the throat, and the palate is toothed. 

Our third engraving is a fringed tree gecko (ptyclwzoon 
homaloeephala), one of the sub-order of lizards termed pa
chyglos(l!, or thick-tongued. It is a native of Java, and is 
worthy of notice on account of the broad membranous ex-

Fig. 2.-THE BASILISK. 

pansions which fringe the sides of the head, back, limbs, and 
tail. On the body this membrane is covered with scales, and 
waved on its edges ; but on the tail, the waves become sud
denly deepened, so as to form bold scollops. The toes are 
webbed to the tips, and, with the exception of the thumb 
joint, are furnished with claws at the swollen extremity. 
The scales of the back are smooth and fiat, and even the 
membranous fringes are covered with scales. Formerly this 

Fig. S.-THE FRINGED TREE GECKO. 
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animal was thought to be aquatic in its habits ; but it is now 
known to live on trees, and to employ the membranous ex
pansions to aid its passage from branch to branch, after the 
fashion of the flying squirrel. Its color is brown above, 

with a yellowish tinge on the spine, 
crossed with dark brown lines. Below 
it is of a whitish gray color. 

... . ... 
Cleopatra's Needle. 

Through the liberality of an eminent 
physician and scientist, Dr. Erasmus 
Wilson, of London, the plan for mov
ing the obelisk-presented to the Brit
ish Government some years since by 
Mehemet Ali-to England is about to 
be carried out. In our issue of March 
25, 1876, we published an engraving of 
this celebrated relic, and stated that 
plans had been s�ggested for conveying 
it to London. The London Times gives 
the history of the obelisk, from which 
we extract the following : 

It is to the period of Egypt's splen
dor, the summit of its power, and the 
reign of Thothmes III. , the powerful 
monarch and conqueror, that the fallen 
obelisk of Alexandria belongs, and it 
was one of the triumphal columns 
raised by that monarch to record his 
victories over Asia and Ethiopia. The 
central line of hieroglyphs on each side 
the original dedication contains the 
name and titles of the monarch and re
cords that it was erected to the god Ra, 
or the Rising Sun, and to Tum, or the 
Setting Sun, on the occasion of the fes
tival of thirty years at On or Heliopo

lis The inscription states that it was capped with gold, but 
of course it has been stripped of that ornamental portion. 
How or when it fell is unknown ; probably the effects of an 
earthquake or the undermining of the soil by the sea, to 
which it lies near, may have caused it to fall. The pedestal 
is still in 8itu, arid at the base was found a dial showing that 
it had either stood in the Hippodrome or else served as a 
gnomon to the Cresareum. In the days of Pliny both were 

erect, ana he attributes them to Miphres 
or Moeris, the classical name of Thoth
mes III. It was, perhaps, not erected 
in his reign, for two lateral lines of 
hieroglyphs, one on , each side of the 
central one, have been added by Ram
eses II. , more familiarly known as Se
sostris. 

When the Emperors of Rome began 
to embellish the Eternal City with 
these spoils of vanquished Egypt, it is 
difficult to know why the two obelisks 
of Alexandria were left behind, except 
that, as they stood in the Cresareum and 
were convenient landmarks, they might 
have been left as a monument to Cresar 
and a guide to mariners. The last obe
lisk transported to Europe and set up 
in the Place de la Concorde, at Paris, 
was selected for its superior beauty and 
finer condition, the standing obelisk of 
Alexandria being rejected on account of 
its worn state, especially on that side 
which faces the sea. The idea of re-
moving the fallen obelisk to England, 

as a memorial of the departure of the French from Egypt, 
was entertained at the beginning of the present century, but 
it was abandoned in consequence of orders from Lord Keith 
and General Fox, who held command of the naval and mili
tary forces in the Mediterranean ; and a bronze plate, com
memorating the principal events of the campaign, was in
serted in the pedal of the obelisk. Mehemet Ali presented 
it to the Prince Regent, and the gift was accepted by the 

British Government. The question of 
its removal was seriously entertained, 
but the estimate of the expense deterred 
the government from the attempt. But 
the question was again brought for
ward in 1876 by General Sir J. E. Al
exander, and there is now every pros
pect of its being removed and being 
placed on an appropriate site on the 
Thames Embankment. The removal is 
to be undertaken by Mr. John Dixon, 
civil engineer, who proposes the fol
lowing means of transporting this shaft 
of granite : The sand is to be cleared 
away, and the obelisk set square, paral
Ie. with the existing sea wall. An iron 
cylinder, finished off to a chisel edge, 
with sufficient diaphragms to give it 
strength, is to be constructed round the 
obelisk, which is to lie in the long 
axis of the cylinder and to be wedged 
and caulked where it passes through 
the diaphragms so as to divide the cyl
inder into water-tight compartments. 
The cylinder is to be ninety-five feet 
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long by fifteen feet diameter, and will have a draught of nine 
feet of water when afloat. All being riveted water·tight, it 
will be rolled into the sea and across the sandy bed of the 
water until it tloats. It will then be turned over and the 
manholes at the top opened, and about thirty tons of ballast 
will be put in to keep the ends vertical, so as to act like stem 
and stern. It will then have two keels, a mdder, spar deck, 
mast and lug sails attached, and be r;rovided with an anchor 
and good chain cables, and, if necessary, a pump in case of 
leakage. The cylinder ship will then be flt to go to any 
port of the world with its freight, and in any weather. 

The cost of this operation will amount to about $15,000. 
The obelisk in its case will be towed over during the summer 
months and laid aside the Thames Embankment on a plat
form properly prepared for the purpose and lifted high 
enough to clear the parapet, and the bilge keels and other 
additions being stripped off, the cylinder will be rolled to 
the proposed site and then stripped off the obelisk, which 
will lie ready to be elevated to its pedestal, an operation 
which will be simply effected by means of a few balks of 
timber and two small hydraulic rams. The whole cost is 
not to exceed $50,000, and that of the obelisk at Paris is 
said to have been $400,000. 

.. .  e . ..  
ASTRONOIlICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 
The computations and some of the observations in the 

following n � tes are from students in the astronomical de
partmcnt. The times of risings and settings of planets are 
approximatc, but sufficiently accurate to enable an ordinary 
observer to find the object mentioned. M. M. 

PositIons oC P l anets Cor April, 1 8 77. 
Mercury. 

Mercury �annot be seen early in the month. On April 1, 
it rises at 5h. 42m. A. M. , and sets at 5h. 52m. P. M. On 
the 5th, it is at its superior conjunction, that is, it ranges 
with the sun and on the side remote from the earth. On the 
30th, Mercury rises at 5h. 49m. A. M. , and sets at Sh. 47m. 
P. M. At this time it should be looked for in the twilight, 
some degrees north of the point of sunset. 

. 
Venus. 

Venus cannot be seell. It is approaching superior con 
junction, is apparently small, and ranges nearly with the 
sun. 

On the 1st, Venus rises at 5h. 32m. A. M. , and sets at 5h. 
32m. P. M. On the 30th, Venus rises at 5h. 1m. A. M. , and 
sets at 6h. 4Om. P. M. 

Mars. 

Mars can be seen only in the morning. On April 1, it rises 
at 2h. 14m. A. M. , and sets at 11h. 20m. A. M. On the 30th, 
Mars rises at 1h. 24m. A. M. , and sets at 10h. S6m. A. M. 

l\Iars can be re'cognized on April 30 by its position rela
tiyely to the double star a� Oapricorni. It IS south and east 
of this well known star. 

1titufif i t !mtr i tnu. 
[For the Sclentlflo American.] 

THE SEPARATION OJ!' COBALT FROM: NICKEL BY COLOR!· 
DTR!C TEST, 

BY LEONIDAS SCHUCH, PH.D., NEW YORK. 

The handbooks of chemistry give methods for the separa
tion of cobalt from nickel which could only be practically 
used when operated on a large scale, and with a consider
able expenditure of time and money. Induced some time 
ago to seek a practicable method, I herewith give the results 
of my experiments to the public. The ore used was iron 
pyrites carrying cobalt and nickel free from arsenic, dis
persed in green or black hornblende. This ore is found at 
Stony Point, Rockland county, N. Y. , where a vein of it ap
pears almost on the surface. The mat produced by cupola 
furnaces consists especially of sulphuret of iron, about 1 per 
cent of cobalt and nickel, and 3 per cent of copper. The 
mat is nearly all dissolved by diluted sulphuric acid, 
copiously evolving sulphureted hydrogen. Iron vitriol stays 
in solution, and this is crystallized and brought to market, 
and the remainder is a muddy, "black deposit in the form of 
carbureted iron, bisulphureted iron, and the sulphurets of 
cobalt, nickel, and copper, slowly and only partially soluble 
in concentrated acids. The black 'residuum is separated 
from the mother liquor by strong pressure, and mixed to a 
pulp with English sulphuric acid in ample stone jars, and 
soda saltpeter added (with occasional stirring) as long as red 
vapors rise. Very remarkable heating of the mixture takes 
place, and nitrous acid is evolved. The end of the operation 
is at hand when the pulp begins to solidify, and the whole 
mass appears of a rather brown color. The mass is then 
emptied into vats, and cold water under agitation added. 
The undissolved part, consisting mostly of sandy particles, 
is deposited there. 

The clear supernatant liquid which holds in solution (be
sides the salts of iron) the salts of cobalt, nickel, and copper, 
is mixed with a thin pulp of hypochloride of lime, until fer
rocyanide of potassa fails to produce a blue color. Finally 
the iron salts are thrown down with chalk. The liquid sep
arated from the iron salt contains now cobalt, nickel, and 
copper. After passing sulphureted hydrogen gas through 
the solution (by which operation the copper is taken out), the 
liquid, holding considerable quantities of lime salts, is 
treated with sulphuret of soda (which latter is prepared by 
boiling together soda, slaked lime, and sulphur). The de
posit of the sulphureted metals is washed as much as pos
sible, pressed, and, by additions of concentrated sulphuric 
acid and soda saltpeter, dissolved. The liquid, brought to 
the boiling point, is neutralized with soda until metallic car
bonates begin to separate, and then treated with a solution 
of hypochloride of soda (made of hypochloride of lime and 
soda) ; and after each addition, a small portion of the pre
ci!Jitated hyperoxyd of cobalt is separated by filtration to 

Jupiter. observe the change of color. 
Jupiter is coming into better position. On April 1, Jupi- By the first precipitation, there is a pink-colored solution 

ter rises at lh. 2m. A. M. , and sets at 10h. 4m. A. M. On the produced, which gradually, by continued additions of the 
30th, Jupiter rises at 11h. 6m. P. M. , and se�s at Sh. Sm. the precipitating medium, turns to a grayish green. When the 
next morning. Jupiter is very low in the south, but can filtrated liquid stays at a pure green, the point is at hand 
easily be known by its size. It is among the stars of Sagit. where all the cobalt is separated. A solution of a pure 
tariU8, moving very little through the month, stationary on nickel salt, kept in a test tube of the same diameter as that 
the 19th, and after that date is retrograde in its motion. used for filtration, can serve as a guide. 

Saturn. To ascertain when the separation of the two salts is per-
Saturn is visible for very few hours. It rises on April 1 at fect, it is necessary to make a quick test. A small portion, 

4h. 53m. A. M. , and sets at 3h. 57m. P. M. On the 30th, neutralized with an excess of ammonia until a light blue 
Saturn rises at 3h. 6m. A. M. , and sets at 2h. lSm. P. M. nickel salt solution is obtained, is filtered through a small 

Uranus. paper filter. Change of the color (by the formation of 
Uranus is the only planet in a good position for observa- oxycobalt salt) of the filtrate is a proof that the separation is 

tiona. On the 1st, Uranus rises at lh. 56m. P. M. , and sets not entirely effected ; in which case an additional quantity 
at 3h. 48m. the next morning. On the 30th, Uranus rises at of the hypochloride of soda is carefully added till no change 
noon and sets at lh. 53m. A. M. of the next day. of color takes place after filtration ; the separation is then 

Uranus is occulted by the moon on the 21st a little after completed. The liquid now is left undisturbed until the 
midnigh�. The moon passes directly between the earth an i clear supernatant part can be drawn off, the hyperoxyd of 
the planet, and hides the latter from our view. According cobalt filte:ed, and the adherent liquid finally separated from 
to the Nautical Almanac, the planet disappears behind the the deposit by pressure. The solution of the nickel is now 
moon at 12h. 31m. A. M . .  (Washington time), and reappears brought to the boiling point and the metal precipitated by a 
at lh. 24m. A. M. of the 22d. solution of hypochloride of soda, as hyperoxyd of nickel. 

Uranus will be low in the northwest at this time, but it Finally, I have to state that, by the presence of cobalt in 
will not set until some twenty-five minutes after two ;  and as nickel salts, or vice versa, the color of either one of the salts 
the moon will be just past its first quarter, the observation is rendered grayish green or reddish green, the phenomenon 
of the phenomena can be easily made, and cannot fail to be of which explains itself by the complementary action of red 
interesting. An ordinary opera glass will render Uranus and green. 
visible as the moon approaches it, and the difference of color ------.-. ....... ,-.. ------

between moon and planet will be very noticeable. How to Use a Galvanic Battery In Medicine. 

Snn Spots. Dr. Herbert Tibbits recently delivered an important lec· 
The report is from February 19 to March 16 inclusive. ture on the above subject before the Hunterian Society of 

The pictures of February 19 and February 21 show the sun's Edinburgh, Scotland. After discussing the various modes 
disk free from spots. From Febmary 21 to March 1, photo- of applying electricity, he explained that, the dry skin being 
graphing was prevented by clouds. The pictures of March a non-conductor of electricity, dry metallic conductors from 
1 and March 3 show, near the center of the disk, a large an electrical instmment in moderate action when applied to 
group, consisting of a large spot surrounded by a chain of it produced only sparks and crackling, but no physiological 
small ones, and above this a very small spot. On March 5 phenomena, the electricity not penetrating the skin ; but that, 
the small spot could not be found, and a change was ob- if these metallic conductors wer� replaced with well moist
served in the number and arrangement of the spots in the ened sponges, very variable phenomena of contractility or 
group. On March 6 the small spots in the group were no sensihility were produced, according as the electricity acted 
longer seen, and only the large one remamed, while near the upon a nerve, a muscle, or an osseous surface. That the vol
center a pair of large spots was observed WhICh had not taic current was applied as an interrupted and as a constant 
bcen visible on March 5. The observation of March S current ; in the former case, the current being interrupted by 
showed the group still viSIble, but the single spot had passed ! gliding over the skin one or both of the conductors, or keep
off. On March 9 the disk was free from spots. On March i ing one stationary and liftmg and re-applying the second at 
10 a very small spot in the midst of faculm was seen on the I intervals ; in the latter, by maintaining both conductors im
western limb. From March 10 to March 16, whenever ob- I movable, or by the feet or hands of the patient being im
servations have been made, the disk has been uniformly free mersed in tepid water with which the. conducting wires of 
from these phenomena. the battery were in contact. Radcliffe's " positivll charge " 
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was then explained, and it was shown that by connecting the 
negative pole of the battery with the earth, and carefully in
sulating the patient, the negative electricity passed away, 
and that the patient remained charged with positive electri
city only. Direct muscular electrization, by placing the con
ductors upon points of the skin corresponding to the muscle, 
was then contrasted with indirect muscular electrization, 
consisting in causing muscular contraction by acting upon 
the special nerve·tmnk and branches, instead of placing the 
conductors upon the muscle itself, and the methods of elec
trizing the brain . spinal cord, internal organs, and organs of 
the senses were shJwn. 

The general principles of electro-therapeutics were then 
considered : that the influence of faradaism in those cases in 
wh:ch it does not produce muscular contraction is chiefly 
stimulant ; that where it does produce contraction it acts in 
addition as an artificial gymnast, imitating natural muscular 
action in a way quite impossible to any agency but electricity ; 
that the interrupted voltaic current is similar in its action upon 
muscle to faradaism ; but that this is complicated by chemical 
effects upon the animal tissues, and by special influences 
upon the central nervous system. That the constant voltaic 
current differs altogether from either of the above ; that it 
consists not only of a current which is continuous, and 
which does not vary in power during the application, but of 
this current so applied to the patient by the operator that its 
flow through that part of the patient's body to which it is 
directed shall be as continuous as the stream of the current 
from the battery to the conductors ; and it was strongly in
sisted upon that unless thus applied it is not a constant cur
rent at all, and that its therapeutic application wilt be unsat
isfactory ; that the effects of the current thus applied are 
chiefly sedative, restorative, or refreshing and absorbent ; 
that it possesses great power, power sometimes unapproached 
by any other remedy, in relieving pain ; that in its applica
tion for the relief of neuralgia the sponges should be so ap
plied as to include the affected nerve in the circuit ; that the 
strength of current should not be sufficiently great to pro
duce pain ; and that not only should the conductors be main
tained quite immovable, but that care should be taken that 
the strength of the current should be so gradually increased 
that no shock is felt, and at the end of the application it 
must be as gradually decreased. Length of application from 
five to ten minutes, and frequently, usually, cnce or twice 
daily. 

Dr. Tibbits believes that in severe and obstinate cases the 
full sedative effect of the current is only to be obtained by 
applying it as frequently as the paroxysms of pain recur. 
The use of electricity in muscular rheumatism and rheumatic 
gout was next considered, and cases quoted. In cerebral 
paralysis no support was given to cerebral galvamzation, 
and it was advised that peripheral faradization should not be 
used until three or four months after the attack, and then 
only of a strength just sufficient to bring the muscles into 
full contraction, b'.lt that in cases in which the paralyzed 
muscles were cold, blue. flaccid, and ill-nourished, they 
should be well sponged with the voltaic current alternately 
with faradization. Applications to be made daily, or every 
other day, for from five minutes to fifteen minutes. In spi· 
nal paralysis the evidence in favor of direct electrization of 
the cord was said to be much greater than could be adduced 
in support of similar treatment of the brain, and when 
powerless to cure, it not unfrequently relieved some of the 
most distressing symptoms. Peripheral faradization should 
not be employed during the early periods of active miscMef 
in the cord, but in the persisting localized paralysis following 
upon myelitis it is often of the greatest service, especially 
in relieving symptoms of paralysis of the bladder and rectum : 
the dribbling of urine, which is so troublesome in some 
paraplegic cases, being frequently relieved. In locomotor
ataxy the constant current was recommended as often reliev 
ing many of tbe symptoms. Reference was made to Dr. 
Poore's successful treatment of writer's cramp by localizing 
the voltaic current in the nerves of the affected muscles, and 
exercising these muscles during the passage of the current 
by various gymnastic movements ; and two successful cases 
were quoted in which faradization of the antagonists of the 
suffering muscles, un ited with the localization in the mus
cles themselves of Radcliffe's " positive charge " for fifteen 
minutes daily, had resulted in a cure. The mbject of essen
tial infantile paralysis was then discussed, the lecturer say
ing that �he more his experience of this disease extended the 
more strongly did he feel how lamentable it is that the physi
ological treatment of the affected muscles in this affection 
has not yet become the routine treatment invariably directed 
by the practitioner in attendance, and that within a short 
iime of the onset of the disease. Were it so, he added, an 
incalculable amount of helplessness and subsequent unhappi
ness would be spared to children ; and if proper treatment is 
adopted in time, the greater number of cases admit of cure, 
and where perfect recovery cannot be obtained we have the 
great authority of Mr. William Adams for the statement that 
deformity ought never to result. 

A case was then detailed which was first seen by Dr. Tib
bits in lS69. The child was then suffering from a typical 
attack of infantile paralysis affecting the muscles of the left 
ti.igh and leg. Electrical treatment was recommended, but 
circumstances only allowed of its administration upon three 
or four occasions, and the child went to India, returning in 
June, lS75, with a useless leg measuring some inches less in 
circumference than the healthy limb. There being complete 
abolition of reaction to both currents in all the affected mus
cles, no hope of benefit was entertained ; but at the earnest 
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request of the mother, she was taught how to apply elec
tricity, and recommended to do so daily, in addition to 
shampooing. The treatment has been carried out almost 
daily for sixteen months with a result that is surprising. 
There is now little difference in the appearance of the two 
limbs ; there is reaction in all the muscles but the anterior 
tibial muscles, and a large amount of voluntary power has 
returned. . , . , .. 

',itutiff , �mtrf ,au. 
pound is called isobenzonitrile and is isomeric with the ben
zonitrile derived from benzoic acid : 

Benzonitrile . . . . . . . . . . . . . . . . . . . . . . . . C.H •. CN. 
Isobenzonitrile . . . . . . . . . . . . . . . . . . . . .  C.H •. NC. 

Lately the class of isonitriles has received the generic name 
of " carbylamines. " The isonitrlles of the fat series have in 
many cases been obtained by treating an organic halide witb 
silver cyanide. The silver cyanide seems to consist of a 
mixture of Ag CN and Ag NC. Finally, small amounts of 

:NEW yOU ACADElIIY OF SCIE5CES. isoacetonitrile are obtained in the preparation of the real 
The regular monthly meeting of the Academy wa� held at nitrile by treating potassium ethylsulphate with potassium 

64 Madison Avenue on March 0, 1877. After some routine cyanide. The reactions of the nitriles and isonitriles are 
business and the election of several new members, Mr. T. different and characteristic. On boiling the acetonitrile, for 
O'Conor Sloane, E.M.,  read an interesting paper on a new instance, with an alkali, ammonia is evolved and acetic acid 
and accurate method of is obtained. On subjecting aceto-isonitrile to the same treat-

DETERMINING BULPHUR IN ILLUMINATING GAB. ment, methylamine and formic acid are formed. 
The paper of Drs. Cech and Schwebel was then read. The After describing and illustrating the methods usually em-

ployed, 1\'lr. Sloane proceeded to exhibit his apparatus, which, authors described the production of dichloracetic ethyl ether 
he claimed, possessed the following advantages : First, the by the treatment of potassium cyanide with chloral hydrate. 
air which supports the flame is purified to remove any sulphur The dichloracetic acid was obtained from this ether by treat-

. . . . . . ment with hot concentrated hydrochloric acid under preasure. contamed m It, an Important precautIOn when performmg an 0 b '1' '1' d' hI . h dil I '  f . . I h . d d n 01 mg am me IC oracetate WIt a ute so utIOn 0 analYSIS m or near the p ace w ere the gas IS mil. e ;  secon , t' da th d f '  b " 1  d d Th no aspirator is required. The burner employed is made by caus IC so , e 0 or 0 ISO enz�mtn e was . e�ecte . . .  e 
. d . th b f th rd' B 

I authors found the products of thIS decompOSItIon of amlIne unscrewmg an removIng e ase 0 e 0 mary unsen . . . . . , 
burner, closing all the openings but one, and inserting it in �lChl�rac��ate were Isobenzomtrile, hydrochlonc arId, and 
a brass tube 1 inch in diameter. A tapering or funnel-like ormiC aCl . .. , . , .. 
tube is screwed to the lower end of the latter, thus reducing 
its diameter to half an inch, so that it can be inserted into 
the perforated cork of a large bottle. Another tube about 2 
inches in diameter and 2 inches long is screwed on the upper 
end of the latter, and filled with water to form a water joint 
about the chimney of the burner. A large bent tube of glass 
leads all the products of combustion into a large tubulated 
bottle, placed horizontally and containing a solution of per
manganate of potash and hydrochloric acid. From the tubu
lus of this bottle another tube leads into a second bottle con
taining the same mixture. About 0 cubic feet of gas are 
burned in a small thin flame. The air which supplies the 
burner passes through a bottle filled with broken glass and 
marbles, which are moistened with a wlution of permanga
nate of potash. The sulphur compounds in the gas are burned, 
forming sulphurous and sulphuric oxides ; by contact with 
the chlorine and permanganate of potash they form SUlphate 
of potash. A' the close of the operation the liquid should 
still have a violet color. The excess of permanganic acid is 
destroyed by boiling, or by adding alcohol. The sulphuric 
acid is then precipitated by means of a barium salt, and 
weighed as sulphate of barium. 

The chemical section met at the same place on Monday 
evening, March 12, 1877, Professor Martin in the chair. 

Mr. Amend exhibited a fine specimen of scapolite. 
Dr. Bolton then read a paper by Professor Lupton, 

ON THE FISHLIKE ODOR OF POTABLE WATERS. 

Professor Lupton ascribes the fishlike odor of some of the 
waters of Nashville, Tenn. , to the presence of algm and other 
low plant forms in the water, since he found that the residue 
left on filtering the water, and consisting for the most part 
of algm, developed a strong odor of fish when treated with 
warm water. During the discussion, which arose after the 
reading of this paper, Mr. Cox was of the opimon that no 
proof had been adduced to show that the odor arose from 
algm. Professor Leeds r61 arked that the researches of a 
French chemist had shown tnat, as the amount of oxygen 
dissolved in the water decreased, the amour:.t of lower vege· 
table life increased. Professor Seely thought it would have 
been well to have ascertained if the odor did not really arise 
from the presence of putrefying fish in the water. 

Dr. P. Townsend Austen then read a paper by Drs. Cech 
and Schwebel, of Berlin, on 

A NEW FORMATION OF ISOBENZONITRILE. 

In the course of some introductory remarks, Dr. Austen 
said that the organic cyanides are particularly useful, since 
they form the stepping stone from the organic halides to the 
acids. Thus we are able to pass from' marsh gas into acetic 
acid by a series of typical reactiGns : 

CH. + C12 = CH •. C1 + HCI 
methyl-cblorlde. 

CHao C1 + KCN = CHao CN + Km 
methyl-cyanide. 

CH •. CN + 2H20 = CHao COOH + NBa 
acetic acid. 

These same cyanides or nitriles, as they are also termed, 
may be derived by dehydration of the ammonium salt of the 
acid : 

CH •. COgN�: ammonium acetate. 
CH.. cgN:: acetanide. 
CH.. CN aceto-nitrile. 

If we examine the constitution of the lowest member of the 
nitrile series, the nitrile of fonnic acid, hydrocyanic acid-

H. COONH. - .H.O = HCN, 
ammonium formlate. 

we shan see that it contains a tetravalent carbon united with 
a trivalent nitrogen and a monovalent hydrogen, H - C = N. 
Knowing, however, that nitrogen often appears in the rOle 
of a pentivalent element, we can suppose the possible exist
ence of a compound isomeric with hydrocyanic acid, and 
having the formula H - N = C. Although this acid is not 
known, several of its derivatives are. The first member of 
this series was discovered by Hofmann, who obtained it by 
treating aniline with chloroform and an alkali. The reaction 
is C.H •. NHI + CHCla = CaH •. NC + 3 HCl This com-

Cast Steel Without FlawlI . 

We find in the report of a recent session of the Society of 
Mineral Industry, of St. Etienne, France, a very interesting 
communication from M. Pourcel on the fabrication of cast 
steel witbout flaws. M. Pourcel stated that, from the day 
when the different phases of the Bessemer process were ex
plained d priori, the means of casting steel without flaws were 
discovered. It being kno wn that silicon hinders the forma
tion of carbonic oxide, it remained to determine the extent 
of the applications of the principle ; and these are the ana
lytic methods which, at Terre Noire, have led to the produc
tion of flawless cast steel. The following are the facts ob-
served : 

In the Martin furnace, on softening a gray silicious pig 
iron by means of successive additions of malleable iron or 
steel, it is found, by examining samples of the metal after 
each addition, that at a certain moment the metal is full of 
flaws. And further, if there be submitted to analysis a sam
ple abstracted immediately before ebullition, silicon is found 
in combination with the metal exempt from flaws, while the 
metal may contain interposed scodre, but not free silicon. 
Such is the analytic result, the effects of which may be re
produced synthetically, thus : If silicon in the form of sili
cate of iron be added to a bath of steel entirely formed, the 
flaws are caused completely to disappcar. It is true that this 
steel is generally red short, a condition attributed to the pres
ence of silicon, not only by steel makers but by many emi
nent chemists. M. Pourcel, however, doubts the conclusion, 
and believes that silicon, in the proportions in which it is 
usually found, does not abstract from the steel any valuable 
qualities, and does not render it brittle, either when hot or 
when cold. The flaws which exist in cast steel-as Besse
mer pointed out and demonstrated several years ago-are due 
to the carbonic oxide which is generated in the liquid metal 
by an intermolecular reaction between the carbon of the 
metal and the oxide of iron formed during the melting. 
When the metal remainr liquid for a long period of time, the 
gases escape ; but genera:ly, the temperature of steel when 
run off being but little superior to that of its solidification, 
the carbonic oxide remains imprisoned, and causes flaws or 
silvery alveolre disposed symmetrically and perpendicularly 
to the major axis of the ingot. 

Silicon hinders the formation of these flaws, because it is 
more oxidizable than carbon through intermolecular com
bustion, the oxidizing body being either peroxide of iron 
or carbonic acid ; but then, in place of the product of oxida
tion being a gas, it is a solid body which is produced in the 
mass of the metal, and is found uniformly disseminated 
among its molecules. It is a silicate of iron, a scoria inter
posed between the molecules, which reuders the metal fragile 
when hot. The means of removing this scoria is to add a 
base, which causes it to liquefy ; and for this purpose M. 
Pourcel uses manganese. 

Manganese serves in the Bessemer process to remove from 
the molten metal the peroxide of iron which it holds in solu
tion. It reduces it to its minimum of oxidation by taking 
one equivalent of its oxygen ; and the combination of the 
oxide of manganese with the silicate of iron which is pro
duced yields a very fluid scoria which liquates. 

In lieu of silicide of iron, M. Pourcel has used a double 
silicide of iron and manganese. The two reducing agents, sili
con and manganese, act simultaneously in the mass in fusion 
to reduce the peroxide of iron, and to prevent the formation 
of carbonic oxide ; and the result of their oxidation is a sili
cate of protoxide of iron and of protoxide of manganese, very 
fluid at the temperature of solidification of steel, and which 
liquates easily. With regard to the silicide in excess, M. 
Pourcel thinks its effects are not deleterious. 

While the process we have described is apparently quite 
simple in practice, its application is found to be both deli· 
cate and complex. Still the difficulties attendant upon it 
have been in great part resolved, and there is now produced 
at the Terre Noire founderies cast steel having nearly all the 
gradations of forged steel, from the hardest to the softest. 
The perfllct homogeneity of these cast steels, a result of their 
chemical composition and the equilibrium of their mole-
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cules (which is produced by a reheating- or hardening 01 
varied nature), may, in M. Pourcel's opinion, lead to other 
results, such as have never been obtained with forged steels. 

.. , . , .. 
Tranllplantlng Evergreens. 

A correspondent says : 
" I  am aware that the general opinion and advice are that 

the time to transplant evergreens, whether trees, shrubs, or 
vines, is in the spring. I fell in at one time with this idea, 
and stated that in spring, just as the new growth was form
ing-just as soon as the buds began to swell-was the time 
to make a sure thing in the transplanting of an evergreen, 
no matter what the variety. In a long life of practice in 
the laying out of gentlemen's places, public grounds, etc. , 
in my way as a landscape gardener, it has come to me that 
error existed in the aforesaid advice to plant only in the 
spring. I reason in this way : 1. It is not possible for a 
large number of those who plant evergreens to have them 
in the spring just when they should. 2. There is always 
more hurry of work in the spring than in autumn, and con
sequently the work of planting is not as thoroughly done 
as it should be. 3. In the month of September and early 
October the nurserymen are comparatively at leisure, and can 
give more and better attention to the digging and shielding 
the roots from the sun and cold dry winds, before they pack. 
4. In the autumn, say from the 1st of September for three 
months, the evergreen is as near in its dormant state as 
ever ; the ground is wann, and from fall rains is usually 
moist, without being really wet, as in the spring, and, being 
warmer than the atmosphere, Nature does what our best 
gardeners do when they propagate by bottom heat : she fur
nishes a bottom heat and moisture in sufficiency to cause 
new roots or rootlets (fibers, if you will) to grow from the 
wounds made in the work of digging, by which many of 
the supports of life, to the tree or plant, are lost. This 
renewal of new roots made in autumn not only aids the 
tree or plant to support itself during winter, but it goes to 
work in spring, and supplies food for growth ; when the 
roots of trees planted in spring are struggling to make new 
fibers in a cold soil with the atmosphere twenty degrees 
above, and calling through the leaves for food. 

"I write not from theory, but based on practical theoretical 
knowledge, and from practice in removal of thousands of 
evergreen trees and shrubs in the autumn months. Here 
let me say, that I prefer from the 10th of September to the 
20th of October to do the work ; but with due care never to 
leave the roots half an hour exposed to the sun or dry coid 
winds. There is no fear of want of success-provided the 
planter has the ground prepared for planting as it should be, 
and at the same time knows how to do the work. " 

. , . , .. 
A Colosllal Organ. 

We recently explained M. Montenat's new pyrophone, which 
consists of tubes of copper in which incand«oscent pieces of 
charcoal inclosed in wire gauze are introduced, to create an 
upward current of air and so to cause the pipes to sound. It 
is now proposed to construct an instrument on this principle 
on an enormous scale for the French Exposition of 1878, the 
tubes being large enough to receive small charcoal furnaces. 
The inventor points out that his device may be used as a fog 
signal, as it produces a loud noise and requires scarcely any 
machinery to operate it. 

A New Use Cor Allbelltoll. 

Some experiments have recently been successfully made in 
Italy on a new way of burning petroleum under steam boil
ers. The method consists simply in pouring the oil over a 
thin layer of asbestos. The petroleum burns with an intense 
heat ; while the asbestos, being incombustible, is not affected, 
and thus not only serves as a means of retaining the oil, but, 
being so good a non-conducting substance, the prevention of 
fire from the volatile oil is obvious. In the experiments, 
sheets of paper placed beneath the furnace were not injured, 
despite the fierce incandescence of the oil above. 

:NEW BOOKS ABD l''UBLICATIO:NS. 

ELECTRICITY AND THE ELECTRIC TELEGRAPH. By George 
B. Prescott. Illustrated. New York city : D. Apple
ton & Co. 

We have already published In the columns of hoth SCIENTIFIC AMERICAN 
and SUPPLEMENT copious extracts from tho advance sheets of the above 
work, from which our readers have doubtless ere this arrived at an Idea of 
the thorough and complete manner with which It deals with some of the 
branches of the great science to which It relates. Familiar 118 we are with 
the progress which hll8 been made In electrical knowledge of late years, 
we cannot but feel genuine I18tonlshment at the Immense advancement 
evidenced by the volume before us over what WII8 known hardly ten years aBo. Here Is a book of nearly one thousand pages replete with engravings 
of devices of marvellous Ingenuity, and yet this large vOJume does not 
exhaust a subject of which three times ten years ago the world understood 
scarcely more than a few empirical facts ; and even regarding those, few 
who had studled them agreed . If the 19th century becomes memorable for 
nothlnr else, It certainly will be known a8 the age during which the sclenco 
of electricity was developed. We have nothing but praise for Mr. Prescott's 
book . It Is the best on Its subject not merely In virtue of Its being the latest 
modern work there on, but because It Is written by a thoroul/:h electrical ex
pert. Mr. Prescott writes whereof he knows. and knows well. He gauges ln
ventlons by the rigid rule of practicability and susceptibility to useful ends, 
and Is chary of commendation when he falls clearly to see utility. He Is 
therefore a safe and cautious guide, and the student who follows him will 
never be landed In doubtful theory or left In perplexity over questionable 
matters of practice. 

A BEAUTIFUL CATALOGUE .-We have received from MesMs . B .  K. Bliss 
4: Sons their " Illustrated Gardener'S Almanac, and Abridged Catalogue 
of Garden, Field. and Flower Seeds," for 1877 . This Is one of the most 
complete catalogues Issued In this country, and valuable both to the prac
tical farmer and tlorlst, 118 well as to the gentlemen farmers and tlorlsts 
who seek merely to beantlfy their homes and ralse vegetables and tlowers 
for their households. Any one deSiring a dOllar's worth for 35 cents should 
remit the last named sum to M Barclay street, New York, and obtain a 
copy free by ma.Il . 
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NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED HORSE POWER. 

William H. House. Bennett's Cross Roads, N. C.-This invention has for 
its object to provide an improved horse power for operating cotton gins 
and other mills. 

j'titutifit 1\tutri tltu. 
IMPROVED WIND WHEEL. I ward, as in a re�urn flne, and thence passes to the ��t smokepipe, which 

George W Penn Onawa and William S Sharpneck Missouri V II arrangement serves to produce a stronger and more compact form of 
assignors to P. D. Mickel, Missouri Valley, iowa.-As the velocity o� :�� furnace, a better distribution of heat, and a larger radiating surface. 
wheel increases weights are thrown ontward by centrifugal force, and IMPROVED AIR-HEATING ATTACHMENT. 
mechanism is actuated to turn the fans away from the wind. New means 
are provided whereby the wheel may be easily adjusted to run at any de
sired velocity. 

David McAJliston, Walton, N. Y.-The object of this invention is to fur
nish an improved attachment for hot air or other furnaces, for the purpose 
of utilizing and economizing the heat which ordinarily escapes into the 

IMPROVED DISCHARGE NOZZLE FOR GRAIN ELEVATORS. flue and is thereby wasted. The device is simple and inexpensive in con
Frederiek J. Kimball, Philadelphia, Pa.-This is an improved nozzle for struction, being formed by combining two drums of different size, one be-

IMPROVED METHODS OF CASTING CAR WHEELS. the spout of grain elevators, by which the grain may be discharged into a ing placed within the other, and also provided with partitions or diaphragms 
William Wilmington, Toledo, O.-The first of these two patents is for vessel or car in any direction and angle under pressnre of air, so as to dis- of pecnliar form for directing the course of the products of combustion in 

an improvement in the mannfacture of cast iron wheels for railway cars, pense with the shoveling off and leveling of the heap of grain forming un- Buch manner as to most completely eliminate the heat, and thuB attain the 
the purpose being to lessen the cost and increase the durability of the der the spout of the elevator. '1'he device consists of a discharge spout most economical result. For details of construction and arrangement of 
wheel. The method consIsts in casting car wheels from two different I with a valved air blast pipe, and a check plate or telescoping nozzle turn- parts, see patent. 
qualities of metal by pouring in first the superior metal to form the tread I ing on the spout, and being directed by a forked handle applied thereto. IMPROVED AIR-HEATING STOVE. 
and flange of the wheel, and afterwards the inferior metal to form the cen- IMPROVED CAR COUPLING. John B. Oldershaw, Baltimore, Md.-This invention covers certain im-
tral parts of the wheel, and regulating the inflow of both by radial passages, ! James C Pu h Ambia I d Th" t" plaments in air-heating stOVES of that class in which a drum is arranged in 
whereby circulatin� currents and the homogeneons mixture of the cwo . • g ,  . , n .- IS mven lOn consIsts of a drawhead 
metals is avoided �nd the proper disposition of the two metals in the car Wlth recessed a�d wClghted drop gate that bears on the link, which is the upper part of the combustion. chamber, to which drum air is admitted 

h I · d 
' 

Th d h d . .  coupled by a sprmg hook at the bottom of the car coupling The sprin� to be heated and thence escapes mto thc room. Thc improvements con-
w ee IS secure . e secon met 0 here consIsts of castmg car wheels . 

'" . t '  k' h d d h bl . . . 
f ki d f . . " hook enters through a recess at the bottom of the draw-head For coup- S18 m rna mg t e rum etac a e, arrangmg Its mlets and outlets to 

rom two n s 0 metals, or comp08ItIon of metals, by first mtroducmg • . t ' th d'  . .  . . 
th . f ' tal t'I ' h II h tt ' d h I I f ' ling, the lever is released from the sprin" hook the link passing then over I regIS cr WI correspon mg opemngs m the outer case, and combmmg 

C In erlOr TIle un I It S a ave a aine t e eve 0 the barrIer b 1 • • • h I ' d . . 
f d b ' .' . the same by raising the gate and conpling automatically by d,oppin" back i WIt t lC S/11 drum and outer case detachable sleeves contammg dampers 

orme y the outer raised or swelled portIOn of the plates next to the rIm, f th h k 
'" , or registers to regulate the admission and escape of the air which sleeves 

�hen introducing the sup�rior metal .to the rim p�rtio� through separ�te 0 e 00 • I form break
'
joints to the registering openings of the drum �nd outer case 

channels, and finally contmumg the mflow of the mferlOrmetal through Its IMPROVED MACHINE FOR MOUNTING HAIIt SWITCHES. ' that prevent the gqses from the combustion chamber from con mingr g 
channels to force the superior metal contained in the onter plate portion Charles Bourgard, New York city, assignor to himself and Jones Waters, with the fresh heated air and escaping into the room. 

1 m 

of the wheel outwardly and upward to cause the latter to fill the npper rim Brooklyn, N. Y.-This is an improved machine for mounting human hair 
and tread portion of the mould. switches, by which oue hand may work the machine, while the other hand 

IMPHOVED DRA WElt DESK. 

Ernest N. Doring, New York city.-This is a desk with a double set of 
pigeon holes, the whole being so arranged as to shut up and slide into a 
chiffonier, the back of the pigeon holes being finished the same.as the 
chiffonier front. 

IMPHOVED METHOD OF CHARGING BLAST FURNACES, ETC. 

Charles Himrod, Youngstown, O.-This invention relates to a method of 
charging and managing blast furnaces having longitudinal compartments, 
which consist in feeding ore and flux into one compartment and fuel into 
the next, and at intervals reversing this mode of charging to distribute the 
furnace burden, the generated gases being compelled to traverse the com
partment in whieh the ore is uppernlOst on their way to the exit to their 
entire exclusion from the ore in which the fuel is uppermost. The means 
for carrying out the method consists in a longitudinally divided stack hav
ing an exhaust pipe that communicates with each compartment of the 
divided stack through separate pipes with dampers arranged to be alter
nately reversed and separately controlled. 

IMPROVED PNEUMATIC PUMP FOR REFRIGERATING 
APPARATUS, ETC. 

Daniel L. Holden, Covington, Ky.-This invention belongs to that class 
of pneumatic pumps in which a valve of greater diameter than the bore of 

. the cylinder is used to form the cylinder head. The improvement consists 
in combining an imperforate piston with a valve of the above construction, 
and a cylinder having but a single inlet valve, in such a manner that the 
piston in forcing out the charge of air or gas produces a partial vacuum 
beneath the same and passes the inlet orifice, whereby the compressed 
gaseous charge held in said inlet valve chamber is allowed to pass beneath 
the piston and to expand into and be absorbed by the partial vacuum, so 
that, upon the downward exhanst stroke of the piston, there will be no 
charge of compressed air or gas in the inlet valve chamber to expand 
above the piston and prevent by its elasticity the perfect exhan8ting stroke 
of said piston. An outlet check valve is employed in the opposite end of 
the cylinder from the inlet for the discharge of the compresscd chargcs of 
the air or gas taken from the said inlct valve chamber. 

IMPROVED TOBACCO AND COTTON PRESS. 

Allan Talbott, Richmond, Va.-This invention has for its object to en
able the operation of compressing tobacco in hogsheads, etc. ,  to be effected 
with greater convenience and celerity than heretofore. The special 
feature of the invention is a plunger pivoted to and beneath the immovable 
head of a hydrostatic, or other form of press, in such manner that. while 
it is fixed in position as relates to the reciprocating plunger, it may be 
turned or swung out from under the head of the press in order to facilitate : 
filling the hogshead, preliminary to the compres8ing operation. A new 
supply may then bc placed in the hogshead, and the compressing operation 
quickly repeated. 

IMPROVED RAILWAY CHAIR AND TIE. 

Norman S. White, Millerstown, Pa.-Metal tics are employed, and these 
are joined at the ends to continuous chairs or rail-beds. The tics arc pre
ferably -+- or H-8haped in transverse scction, and detachable clamp pieces 
secure the rails to the beds. The beds or sleepers are grooved to rcceive 
woodcn strips on which the rails are laid. 

feeds simultaneously the weft of hair in convenient manner, winding it 
regularly and without danger of taking in or catching any part of the hair. 
The device consists of a loose cord spool, revolving with a vertical shaft by 
the tension of the cord, that passes through an end hook of the shaft, and 
is clamped at the lower end to a tension weight. 

IMPROVED EARTH AUGER. 

Orson H. Polley and Dwight W. Toles, Plymouth, Mich.-In this device 
there is an adjustable feed gage, which is "lotted vertically, to receive the 
two bolts by which it is secured to the body, so that it may be adjusted to 
project less or more, to cause the auger to enter the ground slower or faster, 
according to the hardness of the earth upon which the auger is operating. 

o4 4 . � " 
NEW AGRICULTURAL INVENTIONS. 

IMPROVED TEAPOT. 

Ebenezer Oliver, New York city.-This is an improvement in the class of 
teapots which are prGvided with a removable perforated or wire-gauze 
holder or receptacle for tea leaves. The improvement relates to the con
struction of parts, whereby the tea hr lder is attached to the bottom of the 
pot; and also to the combination, with said holder or receptacle, of a de
vice employed for removing the tea leaves subsequent to the Sleeping op
eration. 

IMPROVED EGG HOLDER. 

Pantalion M. Leprohon, Brooklyn, E. D . ,  N. Y.-This consists of clamp
in" leaves or plates, curved to the shape of an egg and snpportcd on spring 

IMPROVED COMBINED HARBOW AND CLOD CRUSHER. arms or posts attached to a base plate. 

William H. Knhn and Samuel Miller, Albany, Oregon.- This implement is UIPHOVED KEROSENE LA�IP . 
constructed in sections, which are provided with teeth and hinged in such Samuel Dod8worth, Leavenworth, Kan.-This embodies a new arrange-
manner that one or all of the section. may be detached as required, or the ment of the oil reservoir and a novel wick tube made with flanges upon the 
whole weight of the frame and the driver may be imposed upon any one inner surface of its edges, to adapt it to receive a permanent wick, and also 
section when passing over a clod or other obstacle. the burning wick. The permanent wicks serve to keep the burning wick 

IMPROVED PLOW. constantly supplied with oil. 

Errin D. French, Byhalia, Miss.-This il!vention consists in an im- DIPltOVED SPRING BED BOTTOM. 
proved point for plows, 80 arranged that all the varions plows ordinarily John F. Coder, Toledo, O.-This consists of a spring bed boltom made 
used in farm labor may be run with the same point. in two seetions, one of which is made of thicker strips than the other. It 

IMPHOVED GltAIN SEPARATOlt. also consist8 in cross bars for supporting the slats that arc covered with 
chamois skin, or other material, to prevent noise, and rest in notches in William Edr. 8,  Eugene City, Oregon.-This machine consists of an inner side piece of the bedstead. and outer reel located concentrically upon the same shaft, in combination 

with a trough and spiral conveyer adapted to carry away the impurities IMPROVED LAMP BURNER. 
passing through the outer reel and a subjacent case connected with the Wirt L. Carter, Monroe, Mich.-This is an improvement in Argand lamp 
annular space between the two reels by means of a chnte, and containing burners, and consists in means for steadying or equalizing the action of 
a fan and a set of shaker sieves, which devices effect the new result of i the air current to prevent flickering of the flame. 
eliminating both the large and the small impurities from the commingled 
wheat and chaff before the latter is admitted to the shaker sieves, which UIPROVED A SH SIFTER. 

latter, in connection with the fan, separate the chaff. Thomas H. Badger, Boston, Mass.-This invention consists in placing 

IMPHOVED GANG PLOW. 
below the hopper of an ash sifter fingers that are inclined downwardly 
from each other, and others that are inclined from the side of vessel down

John R. Cummins, McKinney , Tex.-This gang plow is so constructed wardly toward each other. The coal is conducted from one series of fingers 
that it may be readily adjusted to canse the plows to take or leave land. to the other, while the ashes are screened off and conveyed through the 
The wheels may be adjusted closer to or further from the plows. channels to a suitable rcceptacle. 

IMPROVED STRAW STACKER. .. f . ,  .. 
William Deetz, Saltillo, O.-The carrier is made of two sections, which 

arc adjustable to different lengths, so that the same may be lengthened or 
shortened, according to the distance and height to which the straw has to 

NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 

be conducted for storage or stacking. An endless belt takes up the straw IMPROVED VEHle' ,E AXLE. 
and conveys it up along the carrier to the upper cnd for dropping. Rigid Patrick F. White, Westcrnport, Md . -The body of the axle is + shaped supports at the lower front part secure, in connectio;: with the uprights in transverse section, and blocks are attached to its ends which arc bored IMPROVED SEWING MACHINE. and brace rods, the rigid position of the carrier in whatever direction the longitudinally to receive detachable journals. The object is to provide an 

William G. Cummins, Cokeville, Tenn.-After passing through the fab- same may be run from the thrasher, the supporting and stiffening rods be- : axle which is strong and light, and which may be easily and cheaply snp
ric or goods to be sewed, the needle is raised a little, to spring the thread I i�� merely trans�osed from one sid,; to the ot�er, an� . adapted to th� po- plied with new journals when required. Thc axle is particularly applica
loop sufficiently for the point of the shuttle to enter, and i8 then carried sitlOn of the carrIer when the same IS placed III pOSItIon to run to eIther ble for carts, mining cars, etc. 
down again, to allow the loop to pass easily on the body of the shuttle, sidc or in straight direction from the machine. 
after which it is  held stationary, to give the shutt'e time to pass through 

IMPROVED CHURN 
IMPROVED CONVERTIBLE WAGON BED AND HAY RACK. 

the loop before it is drawn np. The needle is then raised while the shuttle . 

thread is tight, or before the shuttle starts back. The machine is adapted James A. Duryee, Nunda, N. Y.-This churn dasher is sO constructed 
to sew from or toward the operator at will. This function is especially that it may be readily adjusted according to the amount of milk in the 
nseful whcn it is desired to double or duplicate a row of stitches, and there- churn. It is claimed to bring the butter very quickly, gather the butter 
by strengthen or fasten a seam. thoroughly, to be easily operated, and to work equally well when turned in 

IMPROVED SAW-SHARPENING MACHINE. 

Parker D. Robbins, Harrellsville. N. C.-This consists of a circular or ro
tary file having a diagonal groove on its face fer carrying the saw forward 
placed on a suitable mandrel. The said mandrel is journaled to a table 
which can be adjusted to give the proper bevel to the teeth beiug filed. 
The object of this invention is to rapidly file the teeth of a saw at any 
desired bevel, by rotating the file by means of a crank and suitable gearing, 
the saw being drawn forward by the diagonal slot in the edge of the file. 

IMPROVED MOTIVE POWEIt. 

either direction. 
IMPROVED SULKY PLOW. 

William N. Riddle, Caddo Grove, Tex.-This sulky plow is so constrncted 
that it may be readily adjusted to take or leave land, and to work at any 
desired depth in the ground. It may also be readily raised from the 
ground. 

IMPROVED GRASSHOPPER KILLER. 

Charles Hoos, Arago, Neb.-This consists of a frame mounted on wheels 
and having a platform with flngers, which are curved npward, and are 
designed to enable the machine to pass over obstructions, and to Can8e the 
grasshoppers to rise from the ground and fall npon the platform. The 
platform is grooved and is made highest in the center, and declines toward 
tho front and rear, so that the grasshoppers may be crushed against the 
shonlders of said rabbets by cross bars attached to endless belts. Rollers 
are placed at the rear edge of the platform so that any grasshoppers that 
may not be killed by the cross bars may be crushed. 

IMPROVED HAY LOADER. 

James M. O'Neall, ],ort Worth, TeX.-The body of the wagon is so con· 
structed that it may be readily converted or changed from its ordinary 
form to adapt it for use as a lumber, wood, cotton, or hay frame, etc. For 
details, see patent. 

IMPROVED SCREW. 

James Plenkharp, Columbus, O.-This invention has for its object to 
provide a cheap wood screw for use in securing the legs of tables to the 
top or frame thereof; also for securing together other parts where it is  
particnlarly desirable or  necessary the connecting device shall possess fiex
ibility as well as strength. To this end, the screw is formed of a wrought 
iron core and cast metal thread or flange, the screw being double ended 
and provided with a central circumferential flange or rib. 

IMPROVED FACING FOR WALLS OF HOUSES. 

Thomas Walton, Wheeling, W. Va.-This invention relates to a facing 
for the outer and inner walls of buildings, also for floors. ceilings, etc. It 
consists in an ornamental plate of glass, or other suitable material. pro
vided with lugs or projections which enter the spaces between the stones or 
bricks, and are imbedded in the mortar or cement. 

o4 f . � " 
NEW MISCELLANEOUS INVENTIONS. 

Jarratt Gross, Catlettsburg, Ky.-Around a large wheel passes a band, 
which passes around a shaft pivoted to posts, and from which motion is 
commnnicate';' to the machinery to be driven. To the journals of the 
wheel are pivoted two levers, the outer ends of which arc heavily weighted, 
80 that when the levers are raised and allowed to rest upon the shoulders 
of the projections, "ttached to the sides of the rim of the wheel, their weight 
may revolve the said wheel, al!d thus gIve motion to the machinery to be 
driven. 

IMPROVED BELT SHIFTER. David F. Roach, Atlanta, Ill.-The construction is snch that as the ma- IMPROVED SCISSORS. 

William W. Hubbard, Manchester, N. H.-This consists in the combina- chine is drawn forward one of each pair of toothed bars will rise, carry the Amos W. Coates, Alliance, O.-This invention covers certain improve. 
tion of a stationary drum, for receiving the belt from the driving pulley, hay a little distance toward the wagon, and then descend and move back, ments ingnarded scissors, or scissors provided with protective end guards, 
and a follower moved over the said dr c.m by levers or suitable gearing, for while the other bars rise and carry the hay forward a little farther, and 80 ' designed for the nse of little children, to protect them against accidents 
forcing the belt from the drum on to the pulley, and also for removing it · 1 on, until it has been delivered upon the wagon, the alternate bars alway8 which are liable to occur from their careless handling of scissors provided 
from the pulley. The object of the invention is to provide a means for moving in opposite directions. with sharp points. The improvement consists simply in bending the 
shifting belts which shall obviate the difficulties hitherto experienced in 4 • • •  .. points of the scissors around so as to form a loop, ring, or an eye, which 
nsing loose pulleys or idlers ,vith the ordinary means for shifting. 

NEW HOUSEHOLD INVENTIONS. 
::�

n
��� little expense secures the desired result in a simple and durable 

IMPROVED ROTARY ENGINE. 

Philo A. Knapp and Ira S .  Knapp, Danbnry, Conn.-This consists of a 
cylinder having an annular space, in which a rotating piston is placed, and 
a shaft runnlng throngh the central portion or core of the cylinder, and 
connected with the said piston by a thin arm, which passes between annu
lar spring plates, secured in the center of the core of the cylinder_ The 
said plates form a packing, which permits the piston arm to rotate, but 
closes together after the arm passes, preventing the steam from coming 
into contact with the s)laft. 

IMPROVED FUltNACE. 

Edwin Varney, Leavenworth, Kan.-This invention consists in con
structing the combustion chamber in a donble conical form, and combin
ing it by means of down draft fire flues with the base having side compart
ments provided with partitions, whereby the smoke and flame is made to 
emarge from the swelled or enlarged portion of the combnstion chamber 
and pass down the fire flues to the side compartments of the base, and by 
means of the partition in the same is first directed forward, and then back· 

IMPROVED CALENDER. 

Oscar P. Morse, Batavia, N. Y.-'1'his invention consists in a paper 
cardboard having a top ring by which it may be hung np, and a slit con
ncctin!! with two others at right angles thereto. There is thus formed a 
fiap that can be pushed aside or lifted with the finger. It is providcd with 
twelve monthly calenders with a line to the right of each day of the m:nth, 
so that memoranda may be noted. After a month has elap8ed, a calendar 
is turned up, passed through slit, and held on the opposite side of card
board for future use. 

© 1877 SCIENTIFIC AMERICAN, INC.



1 titntifit !mttitan. 
�u�int�� �nd �t;;Omd------1 find directions 

-;or ma�ing durabl� white��:�-�-: p' l hYd�a�i:��y.he:t or otherwise. Mo�lded with sand it 
e ,-,-, . 133, vol. 34.-F. G. T. wlll find a reClpe tor a mucIlage would fuse mto a hard glass at hlgh temperatures. 

Tlw. Glta;;!;" Insertion u--;'der tl!is
-l!�;d is O� -D---;;"i;;;. 1 that ':ilI. not mould on p. 196, vol. 34.--J. R. will find a Plumbago cannot be formed with lime into a cmcible. 

a linefar each insertion . .if the Notice exceeds f<YUr · descrlption of the I?anufacture of .ea�thenware on
,
p. (10) J. S. says : Balsam of fir will render 

lines, One Dollar and a Halfper line wUl be charged. 191, voL 32.-R. S. w!ll fi�d a descnptlOn . of a battery paper translucent. Pitch does the same in a pine plank. -------.. . - . -- .. - . -- .. ----- - ------- for platmg o� p. �, voL 32.-:1. M. W. w!ll find on
. 

p. Why is this ? A. For the same reason that water, filled 
Patent Double Eccentric Cornice Brake, manuf'd by 341, vol . 27, dlfcctlOns for malnng hydrogen. Formakmg with bubbles of air, loses its transparency. Neither pa�obln�on & Co . ,  successors to Thomas & Robinson, Cin- oxyge?, see p. 75, vol . 32. To make �arbon. plates for per nor wood is a homogeneous substance ; but both be

cmnatl, O. Send for clrculars . battenes, �ee p. 187, vol. 32.--J. A. L: s quenes ab?�t a come nearly so by impregnation of the fibers, and filling 
Safety Linen Hose for Stores, Factories, Hotels and hole a.nd ltS. plug are merely. questlOns of defimtlO? the interstices with translucent resin. 

Half fill a wooden bath with dilute solution of muriate 
of tin, prepared by dissolving metallic tin in concen
trated hydrochloric acid ; this will take two or three 
days. Use 2 quarts of this solution to 300 quarts water 
for the bath. Put in the bottom of the bath a thin layer 
of finely granulated zinc, and then on it a cleaned iron 
plate, then a layer of the zinc and another iron plate, 
and so on alternately till the bath is full. The zinc, the 
iron, and the solution constitute a galvanic battery, and 
a coating of the tin is deposited on the iron plates in 
about two hours. Have ready a wrought iron bath con
taining molten zinc, covered with a layer of powdered 
sal ammoniac mixed with some earthy matter. Iu the 
bath, beneath the surface of the zinc, arrange two iron 
rollers, tightly compressed together, to be turned by a 
crank at.tached to one of them. Take the plates out of 
the tinning bath one at a time, drain them, and pass 
them while wet between the rollers in the zinc_ 

Steamboats, at best rates. Greene, Tweed & Co . ,  18 Park There ls notlung to be declded m them.-R. M. C. wlll 
Place, N. Y .  find directions for ebonizing wood o n  p. 50 ,  voL 33. -K 

Two valuable Patents for sale;  will take good second- H. M. will find instances of spontaneous combustion 
hand machinery in part pay . Address J. R. McCormick, mentioned on pp. 343, 368, voL 34.--J. W. S. will find di
Georgetown, Texas . rections for preserving eggs on p. 306, vol . 34. -A. B. C. 

Etterich's Screw Cutting Tools arc in great demand. will find instructions for tempering rock arills on p. 202, 
Catalogue free.  Frasse & Co . , 62 Chatham St . ,  N . Y. vol. 3l.-A. L. is infonned that we cannot answer legal 

Wanted-A thorough mechanic and practical man to questions.- R. P. P. will find something on wood-:n rail
act as superintendant of a large machine shop and foun- I road� or tramroads on p. 324, VO.I.. 29.-G. A. C.  wllI find 
dry dOing general work . Address, with references, R . ,  a reclpe for blackboard composltlOn on p. 299, vol. 28.
No .  13 S. William St . ,  N.Y. H. A. will find directions for enameling metals on p. 203, 

A valuable Patent for sale. Address C. A. Connan, vol. 29.-W. H. Bo o J. H. W.,  Y. I. W., J. H. N. , J. L. G. , 
G., J. McB.,  and others, who ask us to recommend 
books on industrial and scientific subjects, should ad
dress the booksellers who advertise in onr columns, all 

Cochicuate, Ma�s.  

A Book and Documents giving instructions for Selling 
Patent Rights ; commended by Scientific American, vol. 
20, page 877 . We sell all kinds of blanks. Circulars free. of whom are trustworthy firms, for catalogues. 
8. s .  Mann & Co . ,  132 Dolphin St . ,  Baltimore, Md . (1) C. A. W. asks : How can light-colored kid 

Painters.-Send for new prices of Metallic Graining gloves, that have become spotted with "en water, be 
Tools, for " wiping out." J .  J .  Callow, Cleveland, O .  dyed any other color than black ?  A .  They can b e  dyed 

For the best Galvanized Iron Cornice Machinery for to any of the darker shades in the usual way. See p. 
all kinds of work, apply to sole owners, Calvin Carr & 166, vol. 28. 
Co . ,  Cleveland, O .  What i s  the best thing with which t o  clean silver or 

For Sale.-Combined Punch and Shears, and Engine I silver-plated ware that has become black and will not 
Lathes, new and second-hand.  Address Lambertville , brighten np with whiting? A. Use tripoli powder, 
Iron Works, Lambertville, N. Y .  mixed with a little olive oil if necessary. 

Best and cheapest Glass Oilers. Cody & Ruthven, 
CinCinnati, O .  

Cotton Belting, light and heavy, for Polishing and 
Carrying Belts. Greene, Tweed & Co.,  18 Park Place, N. Y. 

Best Scroll and Band Saws. Cordesman, Egan & Co., 
Vincinnati, O .  

Yacht. Engine and Boiler, $300. Box 630, Hartford, Ct. 
Wanted.-To know whether the Ames Nathan Self

fee(lIng Card Printing Press (Pat. April 22, 1862) has ever 
been built and sol d .  Address E .  L. Touret, 228 W. 22d. 
St., New York . 

Cheater Steel Castings Co. make castings twice as 
strong as malleable iron castings, at about the same 
price. See their advertisement on p a�e 221 . 

Transit and Clock want.ed-Box 913, Springfield, O. 
Hyatt &; Co. 's Varnishes and Japans, as to price, color, 

purity, and durability, afe cheap by comparison than any 
others extant. 246 Grand st . ,  N .  Y. Factory, Newark, 
N. J. Send for Circular and descriptive price list . 

The Zero Refrigerator was awarded a grand Centen
nial medal . Send for book . Lesley, 226 W. 23d St., N. Y. 

See Boult's Paneling, Moulding, and Dovetailing Ma
chine at Centennial, B. 8-55. Send for pamphlet and 
sample of work. B. C .  Mach'y C o . ,  Battle Creek, Mich . 

Gas lighting by Electricity, applied to public and pri
vate buildings. For the best system, address A. L. Bo
gart, 702 Broadway, N. Y. 

For Sale-One 8 H. P. Portable Engine, $325; one 10 
H . P. $375 ; one 1 2 H . P .  $450. J . Harrls, Titusville, Pa .  

Catechism o f  the Locomotive. 600 pages, 2.?O engrav
ings. $2 . 50. Address M. N. Forney, 73 Broadway, N. Y .  

Send for James W .  Queen & Co. ' s  Catalogne of Draw
ing Instruments and Materials ; also catalogue of Micro
scopes, Field Glasses, Telescopes, and other optical in
struments. 924 Chestnut St . ,  Philadelphia, Pa. 

Power & Foot Presses, Ferracute Co. , Bridgeton, N. J. 
Superior Lace Leather, all sizes, cheap. Hooks and 

Couplings for flat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 

F. C. Beach & Co . .  makers of the Tom Thumb Tele
graph and other electrical machines,have removed to 530 
Water St., N. Y_ 

An English gentleman, of many years' experience, 
who will return to Europe in a few weeks, desires to ne
gotiate with American manufacturers for the sale of 
their goods in England, France, and Germany. Address 
Field, care of James Littlejohn, Esq . ,  P.O. Box 2703, New 
York City. 

For Best Presses, Dies, and Fmit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co . , Pittsburgh, Pa . 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and B uffing metals. 
E. Lyon, 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - other kinds imitatIons and inferior. 
Cautlon.-Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose_ Buy that only. 
'rhe best is the cheapest. New York Belting and Pack
ing Company, 37 and 38 Park Row, New York. 

(2) E. A. F. asks : Is there any process by 
which the liquid that drops from stovepipes cun be re
moved from carpet? A. Use plenty of soap and water. 

(3) .J. S. S. asks : Is woolen clothing 
healthy? Fine soft wool, unless colored, will shrink; 
and cloth made from coarse hairy wool is too heavy to 
wear in the summer, and will irritate the skin and give 
those who wcar it a cold in the fall when they put it on, 
and again in the spring when taken off. Clothes made 
of cotton can be more thoroughly wa shed and boiled 
than those of wool , and are they not more healthy? Is 
not white clothing healthier and more comfortable hoth 
in summer and winter than colored? A. As a general 
rule, light woolen ciothing, if clean, is more healthy and 
a better protection against colds, from sudden changes 
of temperature, than cotton or other vegetable tlbers. 
In winter, dark or black clothing is hest, as it is wanner 
tban light. In summer, light colors should be worn. 
Some woolen fabrics, dyed with some of the coal tar 
colors, when pennitted to remain for any length of time 
in direct .contact with the moist cuticle, have produced 
poisonons effects; but not otherwise. It is for this 
reason advisable to nse only undyed fabrics for under
clothing. 

(4) H. H. , Jr. , asks : Are there any chemi
cals by which glue can be made into a paste, to be used 
(cold) for closing quarter cracks in horses' feet? A. 
Heat the glue for some time in strongest acetic acid, and 
evaporate in the air until . of the consistence desir�d. 
Such a solution of glue will not gelatinize. It dries rap
idly, forming a stronger and more fiexible joint than or
dinary glue. 

(5) J. E. M. asks : Why is it that, in a win
dow fitted with alternate panes of blue and white glass, 
the former become quite warm in the sunshine, while 
the temperature of the white glass remains almost, if 
not altogether, unchanged? A. Clear glass permits the 
passage of all the rays of the spectrum, while blue glass 
intercepts all the rays except the blue. The destruction 
of these luminous rays detennines their conversion into 
sensible heat, which is absorbed and radiated from the 
surface of the glass. The heating effect of this absorp
tion is intensified, from the fact that the sensible heat 
rays of sunlight preponderate in the lower or red end 
of the spectrum, which is, in the present instance, in
tercepted. The darker the color of the glass, the greater 
will be the amount of heat developed. 

(6) L. H. R. says : I have a flute of 8 lever 
keys that was laid away for about two years; at the ex
piration of that time I fou.nd it so dry that all the joints 
were loose. I oiled it several times, so that it is now 
perfectly tight; but I find that I cannot blow the lower 
notes at all, and can ouly blow the upper ones with 
great difficulty. After wetting the inside with water, it 
fills perfectly easily until dry again; but I am of opinion 
that this operation will, in time, have a damaging effect. 
Can you infonn me how the difficulty arose ? A. The 
wood has probably become rough on the interior and the 
bore distorted by excessive desiccation. Free all the 
cavities from dust, and rub the instrnment Inside and 
out with a Ii ttle wann glycerin. 

(7) W. L. D. asks : I dissolved a bit of Ger-
Steel Castings from one lb. to five thousand Ibs. In

valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co ..  Pittsburgh, Pa. man silver in nitric acid in a test tube; it gave a green

Shingle Heading, and Stave Machine_ See advertise- ish blue solution, and after diluting with water I dropped 
ment of Trevor & Co. , Lockport, N. Y. sulphuric acid into it slowly, which threw down a white 

For Solid Wrought iron Beams, etc. ,  see ad"ertise
ment. Address Union Iron Mills, Pittsburgh. Pa., for 
lithograph, etc. 

precipitate _ When this was completed, I immersed a 
copper plate, which threw down a gray metallic powder. 
What was the chemical action, and what were the seve
ral precipitate s ?  A. It is probable that the alloy, or the 
water you added to the solution, contained lead in some 
fonn, which, combining with the sulphuric acid , pro
duced an insoluble sulphate of lead. The deposit on the 
copper may be mctallic arsenic from the impure nickel 

J. H. P. will find something on images on 
used in the alloy. 

the retina on p. 193, vol. 36.-R. S. B. will find Bome- (8) E. C. M. say� : I h�ve
. 
a walkib?, c�ne 

thing on iceboats sailing faster than the wind on p. 107, ?f whale.bone about !4 mch thick ; It was set WIth h�t1e 
vol. 36.-S. E. ,viII find something on burning gas as i Ivory pomts to represent knots, �ut these are falh�g 
fuel on p. 390, vol . 33.--J. O. C. will find an article on l out and the bone cracks and sphts. I �now that thlS 
setting wagon axles on p. 299, vol. 34.--J. J. K. will find . canno� be helped ;. but how can � prevent '� fro� fu�ther 
an answer to his question as to a cannon on a car on p. �rcakmg and scah

.
ng? A. Try Impregnatmg lt wlth a 

273, vol. 34. The pre�sure is greater on the bottom of httle warm glycerm. 
the boiler by the weight of the contents than it is on (9) J{. B. C. asks : Can I make a crucible, 
the top.-S. will find a description of the art of taxider- that will stand a white heat, of water lime or quicklime, 
my on p. 159, vol . 32.-C. C. S. will find th .. t waterproof either alon� or by mixing with something, such as Band 
glue will make a watertight joint between cork and or plumbago? A. Small cmcibles cut out of pure caus
cloth. See p.  43, vol. 32.-A. F. B. can copper iron wire tic lime are sometimes used ; but if not heated gradual
by following the directions on p. 90, vol . 31. To nickel Iy and unifonnly, they are apt to crack. A crucible 
iron wire, see p. 186, vol. 34.-T. E. will find a recipe for moulded from lime, made plastic by the adTlition of wa
a liquid bronze for brass on p. 51, vol. 33.--J. A. R. will ter, will crack and fan to powder in the process of de-

(11) J. R. A. says, in reply to E. A. W. , 
who a�ks how ta remove the clinkers from stove Hnings : 
When you have a good fire, cover the coal with three 
inches or more of oyster shells, and let the fire burn 
out, ana burn the shells ; you will be able to remove the 
clinkers, without the aid of ",echanical means or injury 
to the firebricks, on the following morning. 

(12) B. H. S. asks : 1.  Of what is lightning 
composed? A. As tu the precise nature of electriCity, 
nothing definite is at present known, other than that it 
is a peculiar motion, analogous to that of heat, of the 
atoms in their molecular groupings, within the body 
which is electrically excited. In the case of lightning, 
the clouds, the air, and the moisture which it contains, 
and tbe surface of the earth, constitute the bodies ex
cited . It has been shown that the cause of the electri
cal excitation in our atmosphere is due to a disturbance 
of the normal statical eqUilibrium by the translation of 
aqueous vapor from the earth's surface, and its subse · 
quent condensation in the fonn of clouds and rain in the 
cold upper regions of the atmosphere. 2. Why arc 
metals conductors? A. The metals are generally better 
conductors of electricity than the non-metals, owing to 
Borne, not yet well understood, arrangement of thei!" 
molecules, which facilitates the transmission of tbe mo
tion throughout the material. 3. Which i s  the positive 
pole, and which the negative, of a battery? A. The posi
tive pole, or electrode, of a galvanic battery is t.he upper 
end of or connection with the negative plate of the cell 
-in the Daniell's, gravity, and similar zinc-copper bat
teries, this is the copper; in the Bunsen, or bichromate 
cell, it is the carbon plate. The negative pole, in all 
present fonns of batteries, is Ihe zinc. 

(13) L. C. J. says, in answer to J. H. W. 's 

(21) A. E. D. asks : Can you give me any 
information concerning the putting up and mode of ap
pEcation of Turkish baths? A. The theory of the 
Turkish bath is to relieve the body of foul matter by 
creating a profuse perspiration, and then washing the 
skin in the usual way. Tepid water, used in the wash
ing, closes the pores, and a cold shower or plunge bath 
creates a glow on the skin and stimulates the whole 
body. The perspiration is produced by the bather sit
ting in a room heated by hot dry air till moisture exudes 
from every pore. The matter brought to the surface by 
this means is frequently large in quantity. 

In the SCIENTITIC �-,rERICAN SUPPLEMENT, p. 774, you 
give an illustration of a pneumatic pen. How i s  the ink 
or color spread? A. The ink should be spread with a 
small brush, such as is used for marking linen with a 
stencil plate. 

(22) J. C. asks : What isthmus, if any, con
nects Nova Scotia peninsula to N�w Brunswick? A . 
There is an isthmns 15 miles wide between the two 
countries. It has no specific name that we know of. 

(23) H. M. C. asks : Given the three sides 
of any triangle, what is its area? A. Construct tbe tri
angle ; let fall a perpendicular from the apex to the base . 
Base X half the perpendicular = area. 

(24) B. A. F. asks : What would be the 
query as to ice in a sand mould : I wish to inform him pressure in a steam boiler when the heat indicated by a 
that the ice under his loose sand had melted to some ex- thermometer is 3200 Fah. ? A. Seventy-five lbs. to the 

tent, and the hot coal and iron came in contact, Of his 
sand WaS insufficient, or not well packed or rammed. 
The safest plan is to have the fioor beneath the cupola 
dry or comparatively 80; but in the event of water or 
ice being under the cupola, put under the dry sand just 
before dropping the bottom. 

(14) J. S. M. says : Having accidentally 
broken a small cast iron gear wheel, I tried to ,older it 
with soft solder, using muriatic acid (diluted with an 
equal quantity of water, after having taken up all the 
zinc it WOUld) as a fiux, but the solder would not unite 
with the iron. I then added some sal ammoniac, but 
with the same result. J ulso tried to make a mat j oint 
with tinfoil, clamping the parts together, but it all ran 
out. I heated the wheel in the stove and also with the 
blowpipe ; and after several attempts I gave the j ob up 
as a failnre. Can yon tell me what the trouble i s?  A. 
A. Yon will find it impracticable to solder your wheel 
together unless you galvanize the surfaces. 

(15) W. H. H. says : 1 .  Your paper of Feb
ruary 10, says : " D issolve crude rubber and shellac in 
naphtha." I put them separately in bottles, and set 
them in wann water. The rubber dissolved, but the 
naphtha did not. What is the reason? A. We do not 
understand you. Coal tar naphtha is a volatile liquid. 
The powdered shellac may be dissolved in it by heat 
and agitation. 2. How are the rubber bands sold by 
stationers joined together? A. By pressing the ends of 
the rnbber band together before vulcanizing. 

(16) B. F. asks : 1. The iron won from 
waste tin plates, even when absolutely free from tin 
and acids-which after chemical analysis contains no 
tin-gives in the blooming forge a cold short iron of 
little value, though the material employed for the plates 
must have been a very good one. Can you give 
reasons for this singular experience? A. A detennina
tion of the percentage of carbon in the iron would very 
probably reveal the cause. 2. Is there any way of treat
ing this iron differently, so as to obtain a better mate
rial? A. It may be improved by re-puddliug. 

(17) R. E. B. asks : How can I prepare pa
per so that, when bnrned, it will leave a perfume similar 
to that from pastiles or fumigaters? A. Take cascarilla 
bark 8 drachms, gum benzoin 4 drachm., yellow sand
ers 2 drachms, styrax 2 drachms, olibanum 2 drachms, 
charcoal dust G ozs. , niter 1!4 drachms, mucilage ofj:tum 
tragacanth, sufficient quantlty. Reduce the substances 
to a fine powder, form into a paste with the mucilage, 
coat the paper with this, and dry in au oven. 

square inch. 
(25) C. H. A. S. asks : Does the exact cen

ter of an iron shaft turn, if it be placed in a lathe ? A. 
The center of a shaft is an imaginary line, which is sta
tionary. Any part of the shaft that has breadth or 
thickness rotates. 

(26) A. L. W. asks : Please give me direc
tions for brazing small pieces of thin brass together? 
A. Use a solder composed of copper l Ib. ,  zinc l Ib. Or 
one of copper 32 Ibs., zinc 29 Ibs . ,  tin l Ib. 

(27) G. T. asks : What is the easiest and 
quickest way to make small electrotypes ? A. Mould the 
object, previously brushed over with plumbago, in a wax 
made of wax 3 parts, and stearin 1 part. Brush the 
mould with plumbago with a soft camel's hair brush. 
Then deposit a coating of copper by electricity as de
scribed on p. 405, vol . 32. Back the copper deposit with 
type metal. 

(28) J. L. , of Manchester, England, asks : 
What are the compositions and mode of use for japan
ning or black enameling tea trays, coal vases,  etc . ? A. 
'1'0 make good work, the metal plate should be primed 
wit.h stiff size mixed with whitinlt. Clean the plate, and 
brush tbe priming on, let dry, polish with fine glass 
paper, and apply another coat; let dry, and then smooth 
with a moist sponge. For a black japan ground, use 
shellac varnish with ivory black, using finally, for a pol
ishing coat, sced lac varnish. Harden the varnish by 
means of a h'lt oven. 

(29) J. W. B. asks : How do glass sign 
writers give a mirror-like finish to gold and silver let
ters? A. Use gold and silver leaf. Take a little fine 
isinglass, as mnch as will lie on a five cent piece, and 
dissolve in a little boiling water. Add as much r.lcohol 
as there is water, and strain through silk. Paint the 
letters on a sheet of paper with Bmnswick black ; fix 
the paper, with the writing reversed, on the glass. Use 
the isinglass solution as a mordant, laying it on with a 
camel's hair pencil, and then apply the gold leaf. Place 
the glass in a warm room ; and when the gilding is dry, 
rub over with a piece of cotton wool. Pass a fiat cam
el's hair brush, moistened with the isinglass solution, 
lightly over the gold letters; let the solution be hot for 
this operation. A second coating of gold leaf will im
prove the work. 

(30) W. F. P. asks : How can I keep lice, 
etc . ,  off geraniums ?  A. If the plants are in a green
house, fumigation with tobacco smoke is the best rem
edy. Tobacco stalk refuse can be used for the purpose. 

(31) C. C. H. asks : How can Babbitt metal 
be united with cast iron in a journal box, so that it will 
not be loosc ? Can it be soldered? A. You may solder 
your box with ordinary solder, and then pour the Bab
bitt metal. A better plan is to drill small holes at vari
ous angles in the box, then pour your Babbitt in, and it 
will be firm. It is not unusual to rivet the Babbitt by 
hammering it when cold. 

(32) W. H. asks : 1.  How are slots in com-

(18) F. G. H. says : I have 25 gold fish in a 
bath tub. What steps shall I take to make them breed ? 
A. The gold fish (cyprinus auratus) seldom deposit 
spawn when kept in vases or aquaria. In order to se
care a supply, the young healthy fish must be placed in 
reservoirs of considerable depth, in some places, at least, 
shaded with water lilies and constantly supplied with 
fresh water. When the spawn is deposited, it rises to 
the surface, and should then be collected and exposed to 
the sunlight until vivified by the heat. Care must be 
taken to collect thc spawn as Boon as it rises to the top mon wood s crews cut? A. By special machinery. 2. 
of the water, as otherwise it will soon be destroyed by Are they cut before the screws are threaded, or after? 
the fishes themselves. The spawning season of the fish A. After they are threaded. 3. How many can be done 
is umally in or about the month of May. The Chinese, in a day ? A. It depends upon the size and the kind of 
who bring gold fish to great perfection, feed them with machine used : from 2,000 to 20,000 per day. 
small halls of paste, which they scatter into the water (33) W. H. M. says : I have a common tin
occupied by the fish, who greedily devour them. Large ner's fire pot m which I burn common nut coal, as there 
quantities of gold fish spawn are annually collected is no charcoal to be had here. Placed horizontally 
along the banks of the " great river " (Yang-tse-kiang) through the fire pot are two sheet iron tnbes about 1)4 
by throwing mats or hurdles across the eurrent_ inches in dinmeter, into which I place my SOldering 

(19) J .  J. K. asks : What is used to color irons to be heated. I find, after heating them two or 
maps pink, yellow, green, and pale blue ? A. Use water three tlmes, that a scale forms on the copper tips, so 
colors diluted to the required degree of paleness, with a that they have to be tinned several times a day. Can 
little ox gall mixed with them. you tell me the cause of the scale fonning on tl1em, and 

(20) C. A. H. asks : How can I make a how I can prevent it?  A. Your soldering irons either 
galvanizing surface smooth, and crystallize it after it get too hot, or else your solder is not fine enough. 
comes from the kettle? A. The 'lrWire appearance of (34) J. C. K. asks : Which is the most 
galvanized iron is produced by first tinning the sheet. economical motor to drive a smail lathe for turning 
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OFFICIAL. Indicator. Curtiss & Curtis . . . . . . . . . . . . . .  ; • • . . . • . . . . . .  187.828 

Insect powder machine. P. Kitchell . . . . . . . . . . . • . . .  187.717 wood. a steam engine or an electrical machineP One fibrons, or somewhat as if it were made up of very fine 
horse power will be sufficient. A. A steam engine Is wires. Jelly glass, W. C KIIllt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.714 
more economical than an electric engine. 

Which i. the best oilstone. Arkansas or TurkeyP A. 
It is a disputed point as to which is the best. Of Arkan· 
sas stone., the most transparent are usually the best. 

(35) H. H. P, says : I am manufacturing 
solid cast steel cultivator shovels. and want the best re
cipe or preparation to harden them in so as to not warp 
and crack them. and to harden at as Iow a heat as po.· 
sible? A. In tempering. all depends upon the nature of 
the steel. You will probably find brine at about 1(X)o 
Fah. answer your purpose. The brine may be made 
of � lb. salt per gallon of water. Dip slowly edgewise 
and deep, and then hold the shovels still in the water. 

(36) A. T. says ' I llave a small steam pump 
and have cracked one of the steam ports. which is of 
cast iron . Can I stop that crack so that it will not leak? 
A. Fill the crack with fine cast iron filings weJl wetted 
with water and sufficient sal ammoniac (powdered) to 
just cause the mixture to heat. If the crack is large, 
caulk the mixture in ; if not. a thin sheet plate may be 
screwed on in addition to using the mixture. 

(37) C. R. H. says : 1 .  I have a casting of 
brittle type metal to which I wish to give a light brown 
color. Is there any acid or pickle in which I could dip 
it? A. Try a strong .olution of sulphide of soda or po
tassa in hot water. 2. Can you give me a good recipe 
for copperplating type metal P A. Cleau the type per
fectly. attach it by means of a copper wire to the nega
tive or zinc pole of a strong battery, and immerse the 
type in a strong solution of sulphatc of copper in water. 
Place a small sheet of clean copper in the sulphate of 
copper bath with the type (they must not touch). and 
connect this by means of a copper wire with the other 
pole of the battery. Under the above conditions. the type 
will speedily become covered with a film of metallic 
copper. Great care i. necessary in cleaning the type to 
remove every trace of oil and rust, otherwise the depo
sition will be unequal or will drop off. 

(38) P. L. D. asks : 1. Which size of loco
motive cylindcr is best for passenger tralllc, everything 
el.e being equal, a cylinder 17 inches in diameter and of 
22 iuches stroke. or 16 inches in diameter and of 24 inch· 
es strokeP A. The 16 x 24 is generally con.idered pre
ferable. 2. Which is the best for both freight and pas
senger traffic. everything else being equal. 16 inches di
ameter of cylinder. 24 inches stroke. and 5 feet diameter 
of driver, or 17 inches diameter of cylinder. 24 inches 
stroke. and 5� feet diameter of driverP A. The 16 x 24 
inch cylinders with 5 feet driving wheels. 

(39) J. R. McN. says : I have read your arti
cle headed "Bell Metal." How are the metal. melted and 
mixed? A. Use a blacklead crucible and a small cruci· 
ble furnace with a good draught. Fuse the copper fir.t, 
then add the nickcl in small grains. and proceed as di
rected in the recipe. Stir the fused alloy from time to 
time with a stick of green wood. 

(40) H. A. W. asks : 1. How fast is an iron 
turning lathe required to run when turning 1 inch wrought 
iron P A. At about 130 rcvolutions per minute P 2. How 
fast should Ii wood turning lathe run when turning 2 

inch hard wood P A. It may run at speeds varying from 
200 to 4.000 revolutions per minute, but about 1.000 is 
usual on an ordinary lathe. 

(41) J. G. says : We have been making a 
few board rtl:les for our own me. What is the best stuff 
to blacken the figures with P A. Use black jap�n var· 
nish. It i. usually applied with a stencil and brush. 

(42) J. B. C. asks : What is the best method 
of te.ting the value of precious stones P A. Precious 
stone. are usually recognized by color • •  hape. hardness, 
specifiC gravity. etc. 

(43) S. & R. ask : Which would be the 
simple.t and most durable way to raise a column of 
water. 1 foot in diameter. to the height of about 40 feet, 
and how much power would it take? A. We think a 
pump would be the cheapest and simplest device. The 
power will depend upon the amount of water lifted. 
The pressure per square inch will be about 17'5 lbs .• ex
clusive of friction. 

(44) E. H. says : I am about to build a 
boat on the following plan : She is to be a double ender 
propeller. with 40 feet keel. of 13 feet beam and 5 feet 
hold, with a shaft running through the whole length and 
a whcel on each end. to be used a. a ferryboat. Her 
draught IS not to exceed 4 feet. Do YOll think a boat on 
that plan and those dimensions will succeedP Will she 
steer well. and will the engine. work all right, the shaft 
running the whole length of the boaU A. We do not see 
any impracticable features in the plan, although we are 
not sure that it is the best that could be devised. 

(45) M. B. says : 1. We have a well 10 feet 
deep and 106 feet from the house; we want to draw the 
water from this well by a cast iron cistern pump and a 
1)4 inch lead pipe; this lead pipe has to make a bend up
ward under the house of 10 feet to eonncct with pump. 

. Can we draw water such a distance by said pumpP A. 
With 8 good pump the plan is practicable. 2. Would a 
lead pipe of the above size collap.eP A. Make the bends 
with as large radii as possible, and be carefal (0 straight
en the pipe before laying it. It will, of course. be de
sirable to u.e heavy pipe. 

(46) E. R. says : We are building a steam 
yacht 40 feet long and of 8 feet beam. for which we have 
a double engine with cylinders of 5 inches bore and 6 
inches stroke. We would like to know the size and form 
of boiler best adapted for the engine. A. You can use a vertical boiler. 40 inches in diameter. and 6 feet high. 

(47) J. S. says : Since the Ashtalmh bridge 
disaster. there is a great deal said about iron becoming 
crystallized from repeated vibration, caused by jars. 
strains. etc. In that sense, is the term " crystalJized " 
nsed correctly? I. not iron in all conditions crystallized P 
A. I understand it, the strength of iron depends on the 
perfect cohesion of the crystals which compose it. By 
jar. vibration. strain, and constant use, the cohesion of 
the crystal. becomes impaired, and the strength weak
ened; and in that condition I think it wrong to call it 
crystallized. A. The term is correct as describing the 
a;-pcarance of the iron. Good iron when broken looks 

(48) J. L. N. says , We have an engine 
with cylinder 28 inches in diameter and of 6 feet stroke, 
running 2t< revolutions per minute. geared (with cog 
gearing) into a countershaft running 56 revolutions per 
minute. We increase the speed of our engine to 46 rev· 
olutions per minute. allowing the countershaft to remain 
at the same speed (56 revolutions). shall we consume 
more or less fueU A. Without knowing more particu · 
lars. we cannot answer this question positlvely� but. the 
chances are greatly in favor of a less consumptio.l1 of 
fuel. if the change is made. 

I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Letters Patent oC the United States were 

Granted In the Week Ending 

February 27, 1877, 

AND EACH DEARING THAT DA..TE. 

[Those marked (r) are rei •• ued patents.1 

(49) W. D. C. says ' I have a waterfall of . 
75 feet of a con.tant stream of water that will fill the i A complete copy of any patent In the annexed lI.t. 

.pace of 1� inches square. I. there any kind of ar. i Including both the specilications and drawings. will be 
rangement by which I can get power from said waterfa'l. furnished from this ollIce for one dollar. In ordering. 

and how much' A. Probably a water wheel will be the please state the number and date of the patent desired. 
most convenient machine for utilizing the power of the and remit to MUnn & Co . •  37 Park Row. New York city. 
water. You will find the advertisements of reputable 

Jib sheet traveler. J .  D. Drinker . . • • . . . . . . . . . . . . . . .  187,831 
Kerosene burner. E. J. M .  Becker. . . . . . . . . . . . . . .  . .  187.800 
Knitting machine. W. H. Abe!. . . • . . . • . • . . . . . . . . . . . .  187,696 
Knob latch. M. C .  Niles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.889 
Lamp. L. J. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.800 
Lamp. J. Lewtas . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . . . . . . . .  187.764 
LamP. R. S .  Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.766 
Lamp burner. W. L. Carter . . . . . . . . . . . . . . . . . . . . . . . . .  187.810 
Lamp. cast metal, L. P. Fries . . . . . . . . . . . . . . . . . . . . . . .  187,839 
Lamp chimney and shade. T. 8. Atterbury (r) . . . .  7.529 
Lamp extinguisher. B. H. Robb . . . . . . . . . . . . . . . . . . .  187.910 
Lamp for carriages, G. E. Whitmore . . . . . . . . . . . . . .  187,949 
Lamp, kerosene, S .  Dodsworth . . . . . . . . . . . . . . . . . . . . .  187,828 
Lamp rellector. W. D. Cummings . . . . . . . . . . . . . . . . . . . 187.706 
La.t. L. Darozlr . . . . . . . . . . .  . . . . . . . •  . . . . . . . . . . . . . . . . . .  187.821 
Lasting jack. C. H. CoIIln • . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.819 
Lathe. D. Heer (r) . . . . .  . . . . .  . . .  . . . . . . . .  . . . . . . . . . . .  . . .  7.535 
Lawn mower. T. Coldwell . .  . . . . . . . . . . . . . . . . . . . . . . . . .  187.818 
Lifting jack. C. Gaillard, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  187,7m 
Unk. detachable. S. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  187.92') 
Lock for sliding door •• R W. Semple . . . . . . . . . . . . . . .  187.73l1 

manufacturers in our columns. Air compre •• or. G. H. Reynold . . . . . . . . . . . . . . . . . . . .  187.906 Lounge reversible back. J. Sullivan . . . . . . . . . . . . . . . .  187.93:l 
(50) D. H. says : On p. 241, vol. 32. you 

give 6 angles for olats of a windmill. and there are but 
5 sails or slats on each arm of the mill. Plea.e explain. 
A. You cannot have examined the article very carefully. 
as the figure shows 6 slats or arms, and the proper angle 
for each is given below. 

Alkalies. recovering. J. W. Dixon . . . . . . . . . . . . . . . . . .  187.751 Lubricator. J. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.849 
A.h .Ifter. T. H. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.801 Lumber. re.awlng. S .  Putnam . . . . . . . . . . . . . . . . . . . . . .  187.904 
Axle boxes. making. G. A. Morse . . . . . . . . . . . . . . . . . . .  187.722 Mail bag. F. R .  Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.86'J 
Baggage check guar.d. D. Untermeyer . . . . . . . . . . . . . .  187.9� Meat. lluid. J. L. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.865 
Bale tie. B. Hempstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.758 Meat. preserving. W. Stone . . . . . . . . . . . . . . . . . . . . . . . . . 187.980 
Base ball. D. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.848 Middlings separator. G. T. Smith . . . . . . . . . . . . . . . . . . .  187.928 
Bed bottom .prlng. Clements & Fowler . . . . . . . . . . . .  187.815 Miter box. J. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.712 

(51) W. F. W. asks : What is the correct Bed bottom. spring. J . F. Coder . . . . . . . . . . . . . . . . . . .  187.816 Molding machine. S. Sawyer . . . . . . . . . . . . . . . . . . . . . . 187.914 
Bed bottom. spring. Gruwell & Newhouse . . . . . . . . . . 187.846 Mop wringer. C. A. Libby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.873 

definition of the word compound. as applied to steam 
engines P Docs it include simply that class In which the 
exhaust steam from one cylinder is utilized in a second. 
or would two high pressure engines, connected with a 
common shaft. and whose crank. were keyed at right 
angles with each other. also come under this headP A. 
Your first definition i. the one commonly applied to 
compound or two·eylinder engines. The other describes 
what are usually ca!Jed double engine •• 

(52) R. E. McC. says : Some mechanics and 
I have disputed about a dead center in a revolving shaft. 
I claim that there is no such a point in exi.tenee ;  but 
we cannot agree on it. so I appeal to you for an answer. 
A. If you speak of the ordinary piston and crank con
nection. it is well known that there are several points 
called dead centers. for the reason that at these points 
a pre •• ure applied to the piston produces no effect on 
the revolution of the shaft. 

(53) C. E. H. says : In small yacht engines, 
running as high as 300 revolutions per minute. can the 
feed pumps be advantageously worked from the cross
head as in slower moving engines, or is it necessary to 
work them slower by means of intermediate gearingf A. 
The pump can be worked at this speed, but it generally 
requires larger conncctions. 

MINERALS, ETC . -Specimens have been re
ceived from the following correspondents, and 
examined, with the result stated : 

J. E. S.-It is sand.tone, containing crystals of mil
lerite, a sulphide of nickel.-T. D. H.-It i. a poor vari
ety of fireclay, containing much sand and iron. It is 
probably worth about $3.00 per ton in New York.-J. R. 
B.-It is an impure clay. smcate of alumina.-D. A.
It contains mica and sesquioxide of iron.-F. E. S.
The soft argillaceous material contains clay, carbonate 
of lime, and magne.ia. colored with sesquioxide of iron 
and chromium. and mixed with .and. The other is Ni
agara lime. tone. and may be employed for building pur
poses or as a source of lime.-F. A. S.-It i. a piece of 
red jasper containing a small quantity of gold. It would 
require a quantitative analysis to determine the percent
age of metal in the ore.-W. R. L.-It is graphite of 
good quality ; graphite and plumbago are different names 
for the same substance.-J.-Your specimen contains 
manganese and iron.-C. J.-It is sesquioxide of iron 
with clay. 

Bed bottom. spring. S .  P. Olney . . . . . . . . . . . . . . . . . . . . 187.892 Motive power. J. Gro.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.845 
Bedstead. Invalld . J . Q. A. Sargent. . . . .  . .  . . . . . .  187.777 Mowingmachine. F .  Bramer (r) . . . . . . . . . . . . . . . . . . . . .  7.540 
Bee hive. A. H. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.911 Mowing machine. A. Steven . . . . . . . . . . . . . . . . . . . . . . . .  187.737 
Billiard table. J. Marsden . . . . . . . . . . . . . . . . . . . . . . . . . .  187.878 Musical Instrument .heet. P. B. Hoyt . . . . . . . . . . . . .  187.860 
Boat knee. D. True . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.939 Neck tie holder. F. Hovey. . . . . . .  . . . . . . . . . . . . . . . . . .  187.858 
Bolting reel. Bennett & Smith . . . . . . . . . . . . . . . . . . . . . . .  187.805 Neck yoke ring. C. Shuman . . . . . . . . . . . . . . . . . . . . . . . . . .  187.920 
Box for case hardening. J. Greene (r) . . . . . . . . . . . . . .  7.533 Nutmeg grater. J. R. Hughes . . . . . . . . . . . . . . . . . . . . . . .  187.861 
Box nailing machine. A. P. Goodhue . . . . . . . . . . . . . .  187.843 Oatmeal machine. A. J. Ehrrlchson (r). . . . . . . . . . . . .  7.542 
Branding stamp. J .  D. Trapp . . . . . . . . . . . . . . . . . . . . . . . .  187.735 Optic Illusion •• producing. C. W. & O. McGlennen 187.884 
Broom hanger. W. Altick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.797 Ore .eparator. W . M. Courtl . . . . . . . . . . . . . . . . . . . . . . .  187.821 
Bung cutting machine. M. H. Wiley . . . . . . . . . . . . . . . .  187.9li1 Overalls. C. B. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.767 
Burglar proof safe door. H. Herman . . . . . . . . . . . . . . .  187.708 Packing. 011 pump. T. B. KeIley . . . . . . . . . . . . . . . . . . . . .  187.762 
Butter box. N. Waterbury . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.915 Paint mill. J .  F. Walter. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  187.738 
Butter dl.h. A . C .  Town.end . . . . . . . . . . . . . . . . . . . . . . .  187.784 Pantaloons, S. Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.826 
Can for 011. etc .• J. G. Evenden (r) . . . . . . . . . . . . . . . . .  7.581 Paper box. B. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.89li 
Can. metallic. G. H. & J. H. Perkins . . . . . . . . . . . . . .  187.902 Paper. damping. S. W. Wilder . . . . . . . . . . . . . . . . . . . . . . .  187;790 
Car axle box. J. Elder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.8.'15 Pattern. composition. C .  H .  O .  Radde . . . . . . . . . . . . . .  187.728 
Car brake. Laubach et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.718 Pavement. concrete. Stafford & Phillips . . . . . . . . . . .  187.926 
Car couplings. E. T. Hopkin . . . . . . . . . . . . . . . . .  187.8�. 187.856 Pen and pencil case. C. M. Johnson (r) . . . . . . . . . . . . .  7.588 
Car • •  afety. J. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,761 Pen holder. D . H .  Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.887 
Car .prlngs. E. J. Horner (r) . . . . . . . . . . . . . . . . . . .  7.586. 7.587 Picture exhibitor. S. A. Peden . . . . . . . . . . . . . . . . . . . . . .  187.726 
Car .tarter. M. V. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.832 Pipe tong •• St . John. Robln.on & Shepard . . . . . . . .  187.928 
Car .tarter. E. R. Stillman . . . . . . . . . . . . . . . . . . . . . . . . .  187.781 Plow. T. E . Kersh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.763 
Car windows. casing for. C. H. Shattuck . . . . . . . . . . .  187.736 Plow. T. Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.9liO 
Card board. lllu.trated. G. T. Clare . . . . . . . . . . . . . . . . .  187.71» Pocketbook fastener. J. H. Jantzen . . . . . . . . . . . . . . . .  187.760 
Chair commode. W. H. Bricker . . . . . . . . . . . . . . . . . . . . .  187.701 Pocket book frame. T. Schlmper . . . . . . . . . . . . . . . . . . . .  187.7;'9 
Chair. foldilllt. E. W. VallI . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.787 Potato digger. etc . •  G. S. Pickett . . . . . . . . . . . . . . . . . . . .  187.772 
Chair. folding. J. A. Ware . . . . . . . . . . . . . . . . . . . . . . . . . .  187.944 Printing. mould for c.)lor. C. H. O. Radde . . . . . . . . .  lS7.729 
Chatr. nursery. E. S. French (r) . . . . . .  . . . . . . . . . . . . . . .  7,582 Printing press. Braunsdorf & Kaiser . . . . . . . . . . . . . . .  187.806 
Chee.e. making. L. B. Arnold . . . . . . . . . . . . . . . . . . . . . .  187.798 Printing pre.s. C. H. O. Radde . . . . .. . . . . . . . . . . . . . . . . 187.730 
Churn. O. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.812 Projectile. C .  E. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,746 
Churn. S .  E. Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.754 Propeller. chain. W. B. Whiting . . . . . . . . . . . . . . . . . . . .  187.948 
Churn. J. B. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.988 Pulley and shaft connection. R. H. St . John . . . . . . .  187.929 
Churn dasher. G. D. Woods . . . . . . . . . . . . . . . . . . . . . . . . .  187.955 Pulley block chain, B. Arnold . . . . . . . . . . . . . . . . . . . . . . . 187.745 
Churn. reCiprocating. B. Janson . . . . . . . . .  . .  . . . . . .  187.864 Pump. G. W. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.852 
Churn. reCiprocating. J. M. Welch . . . . . . . . . . . . . . . . . 187.954 Pump. M. D . Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.984 
Churn. rotary, E. Rhoade . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.907 Pump. chain. W. H. Rutan . . . . . . . . . . . . . . . . . . . . . . . . . .  187.733 
Cloth. measuring. C .  B. Allyn . . . . . . . . . . . . . . . . . . . . . . .  187.796 Pump. W. H.Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.719 
Coal. cutting. H. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 187.702 Pump force, C .  Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.755 
Coal. mining. C. L. Driessleln . . . . . . . . . . . . . . . . . . . . . . .  187.752 Punch. hand. H. F. Osborne . . . . . . . . . . . . . . . . . . . . . . . . . 187.896 
Coffee mill. D . W. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.898 Quilting frame. M. A. Mill . . . . . . . . . . . . . . . . . . . . . . . . . . 187.885 
Corn crib. C .  E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.750 Refrigerator. F. A. Thompson . . . . . . . . . . . . . . . . . . . . .  187.885 
Corn harvester. J. Pleukharp . . . . . . . . . . . . . . . . . . . . . . .  187.908 Retorts. preventing carbon In. W. Karr . . . . . . . . . . . 187.866 
Corn sheller. J. M. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . .  187.850 Roollng composition. J. C .  Cheatham. . . . . . . . .  . 187.746 
Cotton cleaner. Taliaferro & Kline . . . . . . . . . . . . . . . .  187.782 Roof •• etc .• watertight. E. Waters . . . .  . . . . . . . .. . .  187,7ID 
Cotton pre ••• A. H. CheUaln . . . . . . . . . . . . . . . . . . . . . . . .  187.814 Saccharine syrup. H. B. Blackwell . . . . . . . . . . . . . . . . . . 187.7'7 
Counterfeit coin detecter. J. A. Thompson . . . . . . . .  187.936 Saccharine solution •• making. A. Maubre . . . . . . . . . .  187.881 
Counterfeit coin. detecting. T. J. Tow.ey . . . . . . . . .  187.938 Sample card. S. Gutmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.847 
Cultivator. H. H. Pattee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.899 Sash balance. J. Hourlet . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.857 
Cups. cover for. H. H. C .  Arnold . . . . . . . . . . . . . . . . . . .  187.799 Saw gummer. J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.921 
Curry comb. J. N. Rundle . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.912 Saw handle. crosscut. J. Neimeyer (r). . . . . . . . . . . . . . .  7.543 
Curtain fixture. A. H. Knapp . . . . . . . . . . . . . . . . . . . . . . .  187.868 Sawmill carriage •• operating. M. Lally . . . . . . . . . . . . . 187.870 
Curtain IIxture. W. C .  Sharp . . . . . . . . . . . . . . . . . . . . . . . .  187.918 Saw .harpenlng. P. D. Robbins . . . . . . . . . . . . . . . . . . . . .  187.909 
Curtain spring balance. A. H. Knapp . . . . . . . . . . . . . .  187.867 Saw •• setting. D. W. Turner . . . . . . . . . . . . . . . . . . . . . .  187.940 

A. B. asks : How is the cut which runs Curtain roller. extension. T Nowell . . . . . . . . . . . . . . . .  187.724 Scales. grain. P. H. Cherry . . . . . . . . . . . . . . . . . . . . . . . . . .  187.818 
Desk. drawer. E. N. DOring . . . . . . . . . . . . . . . . . . . . . . . . . . 187.829 Scissors. reversible. T. A. Kelly . . . . . . . . . . . . . . . . . . . . .  187.713 around the tops and backs of violin. made, and how is 

thc wooden thread inserted in the sameP How is the 
deep staining varnish put on, .0 that the grain of the 
wood may be seen?-H. A. asks : Please give a recipe 
for making paste for whitening leather military belts P
C. F. S. asks: How can I keep goats from peeling the 
trunks of apple treesP-W. S. G. asks : How can I press 
hay into small block •• to burn in a stovef 

COl'lDlUNICATIONS RECEIVED. 

The Editor of the ScmNTIFIC AMERICAN acknowledges. 
with much pleasure. the receipt of original papers and 
contributions upon the following subjects: 

On Electrical Experiments. By J. D. W. 
On the Steam Engine of the Future. By J. C. S. 
On Materialism and Spiritualism. By J. T. 

Also inquiries and answers from the following: 
I.-C. H .• Jr . -M. C.-O. Y. G.-O. C. D.-W. C. F.
R. B . -J. T. S.-C. H. W.-R. K. 

Disinfecting compound. H. J. Bang . . . . . . . . . . . . . . . .  187.802 Screw fa.tening. collin. J. McCarthy . . . . . . . . . . . . . . . 187.S8S 
Door latch. W. A. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.698 Screw propeller. W. F. T.yson . . . . . . . . . . . . . . . . . . . . . . .  187.941 
Door spring. G. E. Sutphen .. . . . . . . . . . . . . . . . . . . . . . . . .  187.738 Screws. shaving heads of wood. H. A. Harvey (r) 7.58t 
Draftsman's In.trument. A. Langerfeld . . . . . . . . . . .  187.871 Seat. folding. A. B. COg.well . . . . . . . . . . . . . . . . . . . . . . .  187,817 
Earth auger. G. G. Collin .. . . . . . . . . . . . . . . . . . . . . . . . . .  187.705 Seed drill. J .  H. Sale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.918 
Earth anger. I. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.759 Seeder. O. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.901 
Egg carrier. G. D . Willi .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.952 Sewer cleaner. H. Allen. .  . .  . . . . . . . . . . . . . . . . . . . . . .  187.79li 
Egg holder. P. M. Leprohon . . . . . . . . . . . . . . . . . . . . . . . 187.872 Sewing machine. W. G. Cummins . . . . . . . . . . . . . . . . . . 187.822 
Engine. vertical portable. J . S. Scholleld . . . . . . . . . .  187.917 Sewing machine. W. E8ty . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,837 
Exhaust nozzle. T .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.780 Sewing machine. I,eavitt & Drew . . . . . . . . . . . . . . . . . . .  187.874 
Feed cooker, J .  P. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  187.877 Sewing machine qullter. J. Douglass . . . . . . . . . . . . . . .  187.830 
Fence. barbed. A. J. Nelli . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.723 Shade holder. B. B. Schneider . . . . . . . . . . . . . . . . . . . . . . .  187.778 
Fiber. etc . •  softening. W. Maynard . . . . . . . . . . . . . . . . 187.882 Shawl strap handle. W .Klrk . . . . . . . . . . . . . . . . . . . . . . . . . 187.716 
Fluting Iron. T. E. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.715 Sheet metal • •  plnnlng. J. E. Well .. . . . . . . . . . . . . . . . . .  187.946 
Fruit drier. L. Granger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.844 Sheet metal vessel. Milligan & Booth . . . . . . . . . . . . . . . 187.886 
Fruit drier. automatic. J. H. Reynold. et aI . . . . . . . .  187.905 Shoe last fastener. S. Brumley. . . . . . . . . . . . . .  . . . .  187.807 
Fruit jar. A. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,827 Shoe nail •• making. L. W. Austin (r). . . . . . . . . . . . . . .  7.580 
Fulling mill. C. T. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.820 Shoe tiP. S. Prior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.775 
Furnace doorway. J . T. Smith . . . . . . . . . . . . . . . . . . . . . 187.922 Skate. J . Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.687 
Furnace for brick kilns. J. Old . . . . . . . . . . . . . . . . . . . . . .  187.891 Slate pencil sharpener. T. B. Merrill . . . . . . . . . . . . . . . .  187.721 
Furnace •• heating. etc .• W. Woolcock . . . . . . . . . . . . .  187.743 Stall lIoor. G. S. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.794 

HINTS TO CORRESPONDENTS. 
Gas a. a fuel. utIHzlng. W. Hainsworth . . . . . . . . . . . .  187.756 Stave jOinting machine . Hazard & Greenwood . . . .  I��.: 
Gas. making. S. C .  Salisbury . . . . . . . . . . . . . . . . . . . . . . . .  187.734, Steam boller, G. M. Kraft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I • 

Correspondents whose inquiries fail to appear should Gas retort cover. P. Mun.lnger . . . . . . . . . . . . . . . . . . . . .  187.768 Steam boiler heater. etc . • A. de Beaumont . . . . . . . .  187.89li 
repeat them. If not then published, they may conclude I Gas sbade holder. T. F. McGann . . . . . . . . . . . . . . . . . . 187.765 Steam and vacuum pump. J. E. Gary . . . . . . . . . . . . . . .  187.841 
that, for good reasons, the Editor declines them. The Gate. N. M. Bel! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.804 Stove. car. J. H. Prentice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.774 
address of the writer should always be given. Glass. moulding. S . Oakman . . . . . . . . . . . . . . . . . . . . . . .  187.725 Stove pOlish, D. W. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  187.397 

Inquiries relating to patents, or to the patentability Glove. etc . • fa.tenlng. T. Masac . . . . . . . . . . . . . . . . . . . . .  187.879 Stove shelf attachment. S. L .  Yourtee . . . . . . . . . . . . .  187.7U 
of inventions, assignments. etc., will not be pnblished Grain separator. J. D. Van Dusen . . . . . . . . . . . . . . . . . .  187.789 Straw cutter. L. Winslow. . .  . .  . . . . . . . . . . . . . . . . . . . .  187.791 

here All such questions when initials only are given Gras.hopper killer. C. Hoos . . . . . . . . . . . . . . . . . . . . . . . . . .  187.855 Stump extractor. J. & W. H. H. Hollen . . . . . . . . . . . .  187.709 

are thrown into the waste
' 
basket, as it would fill half of

' Grinding machine •
• 
Owen et aI . . . . . . . . . . . . . . . . . . . . . . . 187.770 Table caster. H. A. Dirkes (r). . . . . . . . . . . . . . . . . . . . . . .  7.541 

G rrI T 0 B 187 890 Teapot . E. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.893 
our paper to print them all ; but we generally lake plea-

un ca age . . ryan . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  • 
Ticket case. F. R. Wollinger . . . . . . . . . . . . . . . . . . . . . . . . .  187.793 Hand rubber. H. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.811 

sure in answering briefiy by mail, if the writer's address . Harne •• trimming. G. F. Eberhard . . . . . . . . . . . . . . . .  187.984 Tire tightener. T . A. Frakes . . . . . . . . . . . . . . . . . . . . . . . . 187.8.18 
is given. I Harrow. I . Shupe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.919 Toa.ter and broiler. J. E. Wickham . . . . . . . . . . . . . . . . 187.789 

Hundreds of inquiries analogous to the following are '  Harrow. rotary. W. T. Nichols . . . . . . . . . . . . . . . . . . . .  187.769 Tobacco. liquids In. Smith &; Messinger . . . . . . . . . . . .  187.924 
sent : " Who sells plumbago. for stove polishP Who I Harrow. wheel. W. Whipple . . . . . . . . . . . . . . . . . . . . . . . . .  187.741 Tube welding attachment. C. Tolmie . . . . . . . . . . . . . .  187.937 I Harvester F Bramer (r) 7 589 Turbine water wheel. M. V. Drake . . . . . . . . . . . . . . . . . .  187.833 
�ell. a steam engine, small enough to run a single sew- Harve.ter: A. CamPbell : : : : : : : . : : : : : : : : : : : : : : : : : : : : : 187:809 Type mould. T. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.880 
mg machlnep �o roll. weldles. steel tyresP Who I Harvester rake. H. H. Brldenthal. Jr . . . . . . . . . . . . .  187.700 i Umbrella tip cuP. T. G. Hojer . . . . . . . . . . . . . . . . . . . . . . .  187.858 
makes earth·bormg toolsP Who makes paper barrelsP 

I Harvester reel. Coddington & Kennedy . . . . . . . . . . .  187.749 Under waist. S. F. Follette . . . . . . . . . . . . . . . . . . . . . . . . . .  187.840 
Who sells small water wheels for running sewing ma- , Hat pouncing machine. E. B. Taylor . . . . . . . . . . . . . . .  187.783 Valve gear. engine. J. C. H. Stut . . . . . . . . . . . . . . . . . . . 187.931 
chines. and who sell. electric motors for a similar pur- Hay loader. D. F. Roach . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.908 Valve gear engine. S. H . Wheeler . . . . . . . . . . . . . . . . . .  187.947 
pose P Who exhibited dental suction disks at the Cen- Hoe fa.tenlng. J. H. Starne . . . . . . . . . . . . . . . . . . . . . . . . .  187.925 Vapor burner, F. A. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . .  187.915 
tenniaH Who sell. small engines. suitable for pleasure HOisting apparatus. J. J .  Endre .. . . . . . . . . . . . . . . . . . .  187.836 Veg�table cutter. Reitz & Elchholzer . . . . . . . . . . . . . . .  187.731 
boatsP Who Eell. electric batteries, for plating!" All ' Horse blanket cla.p. A. Z. NelL . . . . . . . . . . . . . . . . . . . . 187.R88 VehICle �heel . J. E. �owell . . . . . . . . . . . . . . . . . . . . . . . . 187.859 
such personal inquiries are printed. as will be observed, Horse nay rake. Lufkin & AHen . . . . . . . . . . . . . . . . . . . . 187.876 VentlIatmg and warmmg. T. Winans . . . . . . . . . . . . . . . 18�.792 
. " . " . Hor.eshoe. BlIlinu:. & Decker . . . . . . . . . . . . . . . . . . . . . . .  187.699 Vest and shirtfront. LollIer & Well . . . . .. . . . . . . . . . . .  18 •• 720 
m the column of Busmcss and P�rsollal, WhICh Is spe· H h '1 kl R E Cad 187 808 Woaon bol.ter stay rod C. A. Weed . . . . . . . . . . . . . . .  187 958 . II t rt f th t b' t to th h orses oe nal s. ma ng. . .  y. . . . . . . . .  . . . .  . •  - • • • 
CIa y

. se apa or a purpose. su Jec e c arge Horseshoe •• making. C .  n. Perkins . . . . . . . . . . . . . . . . .  187.727 Wagon brake. R. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.863 
mentioned at the head of that column. Almo.t any de· Hose. Inserting rilllts in. S. H. Loring . . . . . . . . . . . . . . .  187.875 Wagon brake. J. M. Van Denee . . . . . . . . . . . . . . . . . . . .  187,786 
sired information can in this way be expeditiously ob- HuIl of vessel. W. B. Whiting . . . . . . . . . . . . . . . . . . . . . . .  187.742 Wash board. D. J . George . . . . . . . . . . . . . . . . . . . . . . . . .  187.842 
talned. Bydraullc elevators. E. H. Hunt . . . . . . . . . . . . 187,710. 187,711 Watch ca.es, making. F. Ecaubert . . . . . . . . . . . . . . . . . 187.758 
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Watch chain bar, W. S. Hicks •. . . .. . . . . . . . . . . . . . . . . .  187,851 

Whip, A. Scharff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,916 
Wind wheel, Penn & Sharpneck . . . . . . . . . . . . . . . . . . . . .  187,900 
Window plant box, F. H. Plaget . . . . . . . . . . . . . . . . . . .  187,771 

Window screen, H. D. Osgood . . . . . . . . . . . . . . . . . . . . . .  187,894 
Wire fence barbing. H, W. Putnam . . . . . . . . . . . . . . . .  187,776 
Wire drawing machine, C .  D. Rogers . . . . . . . . . . . . . .  187,782 
Wire rope, making, N. Van Loon . . . . . . . . . . . . . . . . . .  187,913 

Wrench, A. S .  Bunker . . . . . . . • . . . . • . . . . . . • . . . . . . . . . . . .  187,703 

Wrench, monkey, J. W. Powers . . . . . . . . . . . . . . . . . . . .  187,773 

DESIGNS PATENTED. 
r,760 to 9,766.-CASSIMERK.-H. A. Kimball, Pascoag, R.I. 
: .767 . -CA NS.-E . Norton, Chicago, Ill. 
!, ,768 . - C A ItPET . -T .  J. Stearns, RostOD, Mass . 
(i,769 . -VA8)O; . -W .  Tweeddale, Brooklyn, N. Y .  

THE 

TRADE ENGINE. 
--§--

�0:�:�:�sgr::".\\°ftgh1
e
g.'hC: 

of CMt Steel. 
Every Engine Indicated, and 

valve corrected to give the bi
W:r'i-

t
a
�\�aJn��e 

e���lt:o any 
semi-portable �ng1ne In the 
market ! 

Send for Price List and Circu
lar. 

HERRMANN &; HERCHEL
nonE M'Y'G Co., 

Dayton, Ohio. 

-- - -- "--__ ._ _ ____ _ __ _ _  . __ .� __ _ .:J 

AIR 
F !� l! �l! fu ����� ORS I sucY!s��d-!�;!!�f TO!��g�!����:ing 

A. SPEC.LJ.LTY of HEA. YY PRESS URES. ����!re'lle�t:le�':wt\':::,��sM�!.'irs����°'k
s
o,:;�r�;.

t �::'d THE NORWALK IRON W8RKS CO., I fle-saw Machines, and Wood-Working Machinery gene-
___________ �S_O_U_T_H_N_O_R_W_A_L_K-.:,�C_O_N_N. rally. Manu���I\'i;'k'li'lY. RUGG & RICHARDSON, 

B S I 26 Salisbury Street, Worcester, Mass. A R N E . (Shop formerly occupied by R. BALL & CO.) 
F o o t  P o "W e r  

M AC H I N E R Y. 
--0--

1 0 ��
V 
i\1!'c��n���nr:t������ 

Also �'ancy Woods and DeSigns. 
Send for 48 page Illustrated Catn-
logueif.t·e'l; JOHN BARNES, 

Winnef;�:fbg�¥na. 

GEORGE C. HICKS & CO., 
Baltimore. Md. 

CI,AY RETORTS, 'l'ILE", FIRE BRICKS, &c. 
!IT'l'ern:lt Cotta Pipes of aU sizes. [A copy of any of the above patents may be had by 

remittIng one dollar to Mmm & Co . ,  37 Park Row, New 
York city .] 

Territory of The Perpetual Ice Cream Freezer for sale. 

I Send for circular. S. B. COOPER, Bloomington, Ill. 

PUNCHING Drop Hamm�;s-a';d-m�;, for work- C�-E-L-E-B-R-A-r]-'E-D--F-o-o-rl-'-L-A-rl-'H ... ' � .  Ing Metals &c. 'fHE H'rILE� & n �  
PRESSES 

PARKER PRESS CO . ,  Middletown, Foot Power, Back-geared Screw 
WANTED THE SOLE �ANUF AOTURE, 

• Conn . Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cutters, 
Slide-rests, Ball MachIne for Lathes, 
Foot BeroH Saws, light and heavy, 
Foot Circular Saws . Just the artlc es 
for Amateurs or Artisans . Highly 
recommended. Senu for illustrated 

for England, of one or two Patent Articles In demand 
by steam users. Advertisers have good . manufacturing 
premises, and a first-clas8 connection among steam users 

In!iil:ide Pa2P. each insertion .. - .. 1'a: centR n l i n e .  
B a c k  Puge, eoch insertion • •  - $ 1 .00 a Jine. 
Engra1!ings may head advertisements at the same rate 

WoonWORTH SURFACE PLANERS, $125. Planers 
and Matchers, $350. S. (;. HILLS, 78 Chambers 

Street. New York . t AMATEUR PHOTOGRAPIDC APPARATUS. , I , Latest invention. Everybody can operate with 
p�rfect success. Complete with. chemicals from 
$5 to $25. Enclose stamp for circulars. . E. SACKMANN & CO., 650 DeKalb Ave., 

Brooklyn, N. Y. per line, by mealfUrement, as the letter press. Ad
vertisements must be received at pub/icatUrn office as 
early as Friday 'ffWr'fIing to appear in next '88ue. �------------- , WESSELL METAL. A PERFEOT IMITA·  VALUABLE PATENT FOR EXCHANGE IN SOUTH- tlon of gold In color, surface, and acid tests, for manu��N p���i��i!�:t 8�;rd

e
r
t�i:�t i>��IM:JP,9,

d ��r�f
or

N�aw: facturers of lmitation jewe]ry, and other workers in fine 
Ayer & Son, Phlla. I yellow metal. Wessel Manuf':; Co. , No. 317 E. �2d St. , N.Y. 

NOW READY. 1 SEOOND-HAND IRON PLANER, 3 FT. 

ILLUSTRATED HISTORY 
OF THE 

CENTENNIAL EXH IB IT ION OF 1 876. 
long Dnd 1 6 x l 0. 

1 Second-baud GCR." (�ntter. 
1 Second-hand Bolt Cutter for sale cbeap. 

Address, H. L_ SHEPARD. Cincinnati, O. 

PA R I S  E X P O S I T I O N  of 1 878. 
The full History and Progress of the Exhibition To Manufactnrers, Inventors, and ·others. Maps of the Ground», Engravings of the Bulldlnj;i, and The advertiser, an American citizen and resident of accountli of all the most notable Scientific and Meenan. Paris, desires to represent American l-Ianufacturers and 
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t�ue:gr::��:i ��� Inventors at the Grand Expo�ition to be held in Paris in 
the year 1876. This work couslsts of Two tarll"e Vol- 1878. A practical knowledge of the lunguages and modes 
Ulnes, comprising over 800 quarto P�s. equal in !luan- I ri�:��t�
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i���re�� , particulars, address, C. S. HOLME:>, Box 245, P. O., N.Y. 
A cop'fous Special Index of all matters relating to the : 
Exhibition Is given. Those who desire to possess a com- . CEMENT SEWER, CULVERT, WELL, AND CHIM
\tete and splendid llIustrated Record of tbe Centennial ney Pipe Machinery. 
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ave the SCIENTIFIC AMERICAN i E. DAYTON & SOX, Mcrldcn, Ct. 
In addition to this splendid History of the Centennial ' WIRE _ DRA WIXG MACHINEllY SAW _ MILLS-Exhibition, the SCIENTIFIC A�IEnICAN SUPPLl<;l\lENT Planers etc made by 

, 
for 1876 contains a vast amount of o.ther matter of great I , . , 
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M U N N  &. CO . ,  P u b l i s h e rs ,  I table of prlncll!al dlmenslons of each locomotive. Sup-
37 P a r k  R ow N ew York I plement No. 3ll. 10 cents. I • Baldwin Locomotive.-Large engraving In sectional ele-
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, Supplement No, 3S. 10 cents. 
Conn., Machine Shop, 30>:70, with Water and Steam I Narrow Ga'UI)e Swedish Locomotive, with one page of 
Power complete set or Machinery for Repair or Manu- engravings. Supplement 4 1 .  10 cents. 
facturlnt: bh'l: located In centre of village. Rent $500. Locomotive8 of tlw Ewhteen Inch Raihvtty at Crewe, Eng. 
S. E. OL_ STE D .  1 T�c��;i¥g;se�Pi:';,';;t;�! !fM1z?a,;.r�ilWay, with 
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Locomotive improvements. 
Nmrow Gaupe LoComOtiVPB, Indian State Railways, en-Wheel Book I 
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• Co. Four engravinJ,tA to scale. dlIDensions, etc. Supple
ment No. 1}4. 10cent •• 

P R I C E  R E "J U C E D. 1 New Road Locomotive, by Marshall Sons & Co. General 
description and one engraving. Supplement No. I}O. 

Send at once for new Wheel Book 10 cents. 
1877, containing Express Passenger Locomotives, Great Western Railway. 
LARGE RED UCTI.ON With live eng,ravlngs. and tables of all the prinCipal dl-. m

����iive f�I���ln��;1�leu�l.�B��d on Russian of prices on the Letrel Wheel. Railways. With description and live illustrations. Sup-
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ADDRESS plement No. 63. 10 cents. 
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to break. T. DEGNAN, I29 Milk �t., Boston, Mass . 

N .  F .  B U R N H A M ' S  1874 
WATER WHEEL 
Is declar.3d the " st '1.odard turbine," 
by over 000 persons who bought and use 
tbem with paN and full ll"ate open. 

Pamphlets �'ree. 
N. F. BURNHAllI, York, Pa. 

W" E  E N � M E L  
I n  F I N E  J ET B lAC K every vaciely o f tu r n . d  WOOd WDI'k 
p a ,'ts  0 f hl a c h l n � 1 y�.cast t ng-s ;bn W J l'e a n d  otheot rnl!tol l  
.. .  , k  rNA M E lrD J E T &O O D S . l n wD D �  . r m e t a l . m o d e  t. o " a.r 
A M E R I C A '"  E N a ME' L (D.I l W A Rfi E N S T P R O V I D E N C E . R ' 

SAFETY HOISTING OTI �' � Machinery. 
OTIS BROS. &; CO. , No . &18 Broadway. New York. 

CONCRETE DOCKS OF' NEW YORK.-With two 
enl\Tavings . showing- the FoundatIOns of the Docks and tbe metbod of makmg the Concrete Blocks. SUPPLEMENT No. 23. Price, 10 cents. ._-------50 Visitinll Cards, with name, lOc . and stamp . 

Ag'ts Outllt IOc . L. C. COE &; CO., Bristol, ct. 

R I S D O N ' S  I M P R OV E D  

TURBINE WATER W!!EEL 
Yielded at the test o f  Turbines at Centen
nial Exposition the best resun. at all stages 
of gate. Send for circular to 

T. H. RISDON & CO., 
Mt. Holly, N. J. 

Mannfaeturers of MILL MACHINERY. 

IMPORTANT FOR ALL CORPORATIONS AND 
MAN�"� CONCERNS . - lIucrk'.. 'VII ' e " 

I lllaU'S "l "lllle Dt'tectnr. capable of accurately con-

I trol11ng the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. H U ER K . P . O .  U " x !J 7 9 ,  " . ....  on.ma .... 

N. B .-1'he suitagainstImbaeuser & Co., of New York. 
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accordlnj7 to law. 

SPECIAL MACHINERY, TOOLS. MODELS, AKD 
Patented Arlicles made to order by A. A. POOL & CO., 
fi6 R. R. Ave., Market St. StatiOn, Newark, N. J. 

111III1 ':L+'-.J WR�RUO�H 
_ BEAMS & GIRDER rru:m UNION IRON :MILLS, PIttsburgh, Pa., Mann-1. -facturers of Improved wrought iron Beams and 

Girders (pat.ented). 
The great fall which hM taken place In the prices of 

Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, Induces usto call the spe
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
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cost of Insurance avoided,and the serious losses and in
terruption to business caused by firei these and like con
siderations fully justify any additional IIrst cost. It Is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that In many cases the latter would be adopted. 
We sball be pleMed to furnish estimates for all the Beams 
complete, for any specific structure, sotbat the di1ference 
In cost may at once be ascertained. Address 

CARNEGIE, BROS. &; CO., Pittsburgh, Pa. 

Cat
����'iiALDWIN, Laconia, N. H. 

J. II . Blaisdell's 
MOULDER, 

20 North <lth St., 
PHILADELPHIA, PA. 500 cnOlCE VARlETlr:S OF PlANT� for house and arden culture, sent by mail .  free of postnge . ldd�e:;aL;&o: 8���� *i�hmond, In • 

1'\".  ... 

T O  I N V E N T O R S 
A N D  M A N U FA C T U R E R S 

FOLLOWS & BATE, Manchester, England, Hardware 
nnd Machinery Merchants, are prepared to buy Ameri
c:ln Goods for Cash, and to act as Sole Wholesale Agents. 

NILES ENGINE 
SUITABLE FOR 

PRINTING OFFU'ES. 
HOTtEl.S. 

LA U N DRIES, 
')'A N N t;RIES. 

SAlJIiIAGE. III A K t:ll!!l, ........ ; 

And for any purpose requiring aD eDglne from 2 \0 12 hOISe-power. 
ADDRESS 

NILES TOOL WORKS, 
lIauIlUe>n. Oblo. 

�ay1;o :D.. Ca:o::L P-u.:o::Lp .  
THE ()NLY Pr:MP I N  TTIE MAHKET DESIGNED 
AND CONSTRUCT]!;]) ESPECIALLY }'OR BOlLEn. 
FI.EDING. 
Are Pumping water at 268° F. No Dead Cen
ters. The Steam Volve Is a plain Slide Valve, 
Identical to the slide valve of a Steam En
gine, but derives its motion from a cam. 
t5p'eed can be re�yUlated to suit evaporation. 

Pumping Returns from Steam Heating Ap
paratuB a specialty. pr Send for Circular. 

Smilh, Vaile & Co . , 
DAYTON, omo. 

L� fe�{):r�� ���:�� c����F�::·G�s'lfllE�T�����:tf.y�: 
omces, 30 CornhiU, London, E. C., England. 

AYER & SON'S. !��!!: 
A complete guide to advertisers. Neto Haven Journal.
A necessity to all who advertise. Louisville Commercial. 
-The most complete and reliable work of the kind. 
Pittsburg Gazette.-Sent "free to a.ll who advertise. N I W.A 1'01§ M'El��s::_J\'IIfI��fg�t�fr& 
��:r:c':. E���"�!��s�fi�l::!�&].��rli�e:= 
passed. Prices the loweat. Terms the best. -----

$12 n d a y  at home. Agents wanted. Outll and 
terms free. TRUE & CO .. AUlI"usta, Mainc. 

Lathes, Planers, Shapers, Drills, 
Gear &: Bolt Cutters. &:c.E.GOULD.Newark,N.J. 

� � � PHOTOGnAPHIC A P PA
� ..a::..... ..a::.....RATUS & CHEl\f ICALS 
complete, with directions, SlO.  No toy ; takes pictures 
4:x5 inches . Bend for circular. 

B. MORGAN, 428 Monmouth St. , Jersey City, N. J. 

82500 a year 10 Allents. Outfit and a 
$25 Shot Gun free . }'or terms ad
dress, J. Worth & Co . ,  St.Louis,Mo. 

$55 c $�, 1 a week to Agents. $10 Outfit Free . 
... P. O. VICKERY, Augusta, Maine. 

SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANlJREWS & BRO., 414 Water St. , N.Y. 
who control the patent forGreen'sAmerican Driven Well 

V I N E C A R How made In 10 hours 
• from ctder, Wine or 

��!���'.rl��ts�:l�2{J'�MS::,"
ame paper and ad-

AG EN TS 64 page Illustrated Catalogue Free . • Boston Novelty Co .• .Boston Mass. 

R 1 7·sbot $2.50. 70 kinds. Guns & Rilles $5 °VO vers to $5()O. Monster In. Cat. tor S •. ct. stamp. The Toll Gate ' Prize �le'lJ re �ent free ! lJ WESTERN GUN WORKS. ChIcago, IlL - . An ingenlOus gem!aO objects - - -- . -- � - --- to llnd! Address, wlth stamp, E. C .ABBEY, Butralo, N.Y. 
R

UBBER' Boots' Etc· mended.'· ' Wb.' Box' Cement' 
by' mail' 3I}c.** G. W. HOWE, Port Huron, Mich . 

V ANDEBBURGH, WELL� & 00. , MA-
CHINISTS' Pattern and Brand Letters, etc .. Complete 
Newspaper Outfits, Engravers' BOXWOOd, etc. 

18 Dutch Street, cor. Fulton, New York. 
$66 a \'Teek in your own t.own. Terms and $5 outflt 

free. Il:. HALLETT & CO .. Portland Maine. 

PERFUMERY. - B Y  W. SAUNDEHS.  
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fhe preparation of the most prominent and popular P",r
fumes now on the market. directions for the prepa1'8tion 
and compounding of the ingredient�, et.c. The } ormulre i 
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Franllipanni.r C�ove Plnk

i
Vlolet, Mignonette. Contained 

In SCIENT�FIC AMER CAN "UPPLEMENT No. 61}. 
Price 10 cents. To be had at this OIBce, and of all News
dealers. 

S H  A F T S . P U  L L EYS.H A N GE RS 
C O U P L I N G S  E T C .  

In Stock, and tor Sale by 
WILLIAM SELLERS & CO., 

�iladelphla, and 79 Liberty H., New York. 
P� _rl_ce_lI_st_s -"nd pamphlets on application. _____ _ 

Pond's Tools 

H OME-MADE TELESOOPES.-D i r e  c-
tions for their constructIOn. with engravings show

ing the proper arrangement of lenses and tubes. By 
Prof. Van Der Weyde. Price. IO cenls. SCIEN'l'IFIC 
AMERICAN SUPPLEMENT No. 1 .  

8984Made by one Agent I n  57 days. 13 11CW 
articles .  �alll ples  free .  Atl d rcss, 

• (). lJI. LININGTON, ()blealro. 

$5 TO $10 A DAY TO AGENTS. SAMPLES FREE. 32 
page catalogue. L. FLE'fCHER, ll Dey St., N. Y. 

ARSENIO IN THE ARTS.-A Lecture 
before tbe Medical Association of Central New York. 
By S. A. Lattimore, LL.D., Professor of Chemistry in 
the Rochester University. A popular and im¥frtant 
��;:,' 10 ���i�.
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dealers. 

M A C H I N E R Y 
OF EVERY DESCRIp· ... ON. 

COI,n ROI,LED SHAFTING A HANGERS, PULl EYS
S 

x�Vr1i'm�\5:R�1'�N�6cf.
ITEEMERY WHE1IlL 

GEO RGE P L A C E, Machinery Ageney, 
121 Chambers & 103 Reade Sts., New York City. 
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required: Address W . H. WILLIAMS, So. Amboy, N. J. 
From 1-4 to 10,000 

I
bs. weight. An invaluable substitute 

for expensive forgings. or for malleable iron castings re
quiring great strenJrt.h. Send for circulur and price list 
fu CHESTER STEEL CASTING COMPANY, EVE. 
LINA STREET, P HILA DELPHIA, PA. 

83 WATC H ES. Cbeapest In tbe known worl d .  Sample ll'atch and outfit free to Agents. 
For terms address COULTEH &; CO .Chlcagq 

© 1877 SCIENTIFIC AMERICAN, INC.



222 Jtitutifi t !tutritau. 
Inside Palle, each insertion _ .  - "� cents a line. 
Back Palle, each insertion - - - $1.00 a line. 
liJnqravings may head advertisements at the same rate 

EMERSON'S PATENT 
Nearly 1 , 000 in operation, and 

READ ! READ !!  READ !!!  ��liiii!!l l'OOO,ooo extra bits sold per year. 
" DOVER, KENTUCKY. 

per line, lfy rMasurement, as the letter press. Adver , 
tisements must be received at publication ojJlce as early 
arl Friday rrwrninq to appear in next issue. 

" Yesterday, by accidcnt, by the log sprin�ing and drawing the headblock forward,- we sawed the end of it 
clear off, whicll is of WROUGHT mON, 3 mches 'by � inch thick; thirty bits, costing 90 cents, was the only damage 
to the Planer Saw. In twenty minutes it was running again all right. Signed, AARON HICKS, of the firm of 
Messrs. Hess & Co., and certified to by Wm. A. Sprott, a Millwright and Architect. 

" D. L. EMERSON, Oakland, Cal., Agcnt for Pacific Coast." 
----- �--------------

C'tT A:a.:OIOLA'S 
COFFEE & SUGAR MACHINERY 

" SUSQUEHANNA DEPOT, PA. 
" Your 54 inch Plane .. Saw, in H. P. Stanton's Mill, sawed 45,50 6 feet of hemlock lumber with one set of 

Bits (30), just as they came from your works, without sharpening, and never made a bad run; has that ever been 
beat f E. E. BARTEN, Millwright." 

Coft"ee, Malt. Corn, Cocoa, a n d  Graln
Dryln:! Macblne . (;oft"ee-H nl l ing and 
POlishing Machine... t :oft"ee-Washlng Machine.  Helix Su gar Evaporator. 

N. B.-Read next week's advertisement. Pl"'For circular and price list, .end your address, plainly written, to 
Emerson, Snlith & Co., Beaver Falls, Pa., successors to Emerson, ]'ord & Co. -- ---- ---- ;-----'--------------
MACHINERY OF IMPROVED STYLES FOR ' Tube Cleaners for Cleaning Boiler 

makmg SH1NGLJ!:S, HEADING and S'l'AVES ; I Tubes. THE NA-

St��rM�s�r.�M��tM�h&'1RtE£'1;A�5�ii�� also GUAGE LA'I'HES for TURNING HANDLES. Sole TIONAL STEEL TUBE CLEANER Co. 8U E .  9th St. ,  N. Y. 
makers of Law'S Pat. Shingle and Heading Sawing Ma- ' ____________________ �_ 

Street, New York, are Mr. Guardiola's Agents. and they 
will give prompt attention to all orders for any ot the 
above machines. 

chine. Address TREVOR & (;0 • •  Lockport, N. Y. , D RO P FORGINGS and 

Incombustible Mineral Wool TH)1lirJltl'B����:n�' 
�:;:::::::::::::si'>"7 Best Tempered Cast Steel. 

Retail Price, 9 Cents per lb. 
WARRANTED. or Send for eir,ul.r. 
Fisher & Norris, Trenton, N. J. 

FOUR GRAND PRIZE MEDALS ! 

io�ecPr��:�� &r�"i�g�J����a��;., °to�t�t or cold. Send 
ALEXANDER D. ELBERS, 

P. O. Box 4(61. Agent for th� Patentee. 

Bliss's Illustrated Seed Catalol[ne and Ama
tenr's Guide to the Flower and Kitchen Gar-
den.-200 pages, Including several hundred finely 

B d e�ecuted engravings, and a beantlfnllY colored I ray ton Rea y Motor hthol[raph, 3� Cents . I BIi!'!is's I l l u strated (:*ardener's A lmanac and 
Abridl[ed Cata lol[ue.-128 pages. Embraces a month- I It has no boller, Is safe, economical, started by any ly calendar of 0i�ratione, and a price It�t of all the lead- one in one minute, oc�upies small space, and gives an m�sg�����lth �;i�1 3i���tfo��'To�
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i� unsurpassed steady, reliable power. Address 
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i,��ii J�:������� 20 N .  4 th St •• Philadelphia, Pa. 

matlon upon their cultivation. 10 eents . N O  Y E '  8 
B. K. BLISS & SONS M I LL F U R N I S H I N C  W O R KS 34 BARCLAY ST. ,  (p. O. BOX 6 7 1 2 .) NEW YORK. are the largest In the United States. TheY' make Burr Please state that you saw this advertisement In the Mill.tones, Portable Mills, Smut Machines, Packers, !I1ill SCIENTIFIC AMERICAN. I Picks, Water 'Vbeels, Pulleys and Gearing, specially 

[ESTABLISHED 1846.] 

Mnnn & C o' . S Patent 01lices. 
The Oldest Allency for olicitin Il Patents in the 

United States. 

THIRTY YEARS' EXPERIENCE. 
MORE PATENTS bave been secured through this 

agency, at home and abroad, than throngh any other In 
the world. 

They employ as their assistants a corps 01 the most ex
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

SIXTY THOUSA N D  Inventors have availed them
selves of Munn & CO.'s services in examining their in
ventions and procuring their patents. 

MUNN _ & CO . . In connection with the publication ot 
the SCIENTIFIC AMERICAN, continue to examine In
ventions, confer with inventors, prepare drawings, spe
cifications, and asslguments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each Cllse, step by step, while pending before the 
examiner. This is done throngh their oranch Office, cor
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re
Issues, attend to rejected cases (prepared by the Inventor 
or other attorneys) procure copyrights, attend to Inter
ferences, give written opinions on matters ot Infringe
ment, furnish copies of patents, and, In fact, attend to 
every branch of patent business, both In this and In for
eign countries. 

A sDeclal notice Is made In the SCIENTIFIC AMER
ICAN ot all Inventions patented througn this agency, 
with the name and residence of the patentee. Patents 
are often sold, In part or whole, to persons attracted to 
the Invention by such notice. 

I adapted to fiour mills. Send for Catalogue. 
J. T. NOYE & SON, Bu1I'alo, N. Y. 

I -�rT=T.F'Ci,-c,,-;P,;;-,-"-;ti-uo-n-a,c-,-a"c.-:'1;-- A�l"l aI=C�'l!nt;,mial, Hand and S;{j.inL-mg. 
DO R n)_�1iII' 011- i:1iII JiIJ Save money! Do �c.:fN .!f'"oN. �'_��'�D�more a.dvertilltng "'" 3Pre!S for cards, labels, ellvelopes, etc. Lar

_
g. 

� sizes i or large work. �.'nllbodv can work utero, 
have good pastim8 for IIpare hours, and can 
ID8ke money by taKing In small job.. 

Blit 'TW' e, bave much fun andmalce 1ll0"n,� 

r;;��Ilfl�;�I:to (IJ).If if)) very (SAt at printing ca.rds, etc., 
• � --' � Send two stamps for catalOf.!Ue. 

to M(rs. KELSEY & CO. Meriden, Conn 

M AC H I N I STS' TOOLS.  
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes, Planers , Drills, &0. 

NEW HAVEN M A N U F A CTURING co., 
New Haven ,  C onn. 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
I. B. FRillLII, T. Pra'l. J, t, W.EI, PnI'L 

T. B. PIERCE. Sa:'J. 
R OCK D R I Ll I N�  M ACH I N ES 

A N D  
A I R  C O M P RESSORS MMl U rACT UREO BY BURLEIGHROCKORI L l C O  

�END FOR PAMPHLE T .  F I T CH B U R G  M Il.S S.  

Workiny Models 
�'A��;;,erlmenta� ���h�E\itN�ft�"ib �e����t���\-:O 

LeCO U N T ' S  P AT E N T  

Machinists' Tools. 
REDUCED PRICES. 

S�� Ir�n D,?gs, � �g : l�:' �:� U Steel " 3.s to 2 in.: .. .. .. .. .. 6.30 
.. . . " 3-8 t0 4 In. - - - - - - 13.00 

Iron & Steel Clamps. Die Dogs, ClamyDogS,VICe Clamps, 
Expan8.l� ��llJdb'5"r&%. ���g;�or���,��'i,�lst to 

DAMPER B E S T AND LEVERS 
REGULATORS GAUGE COCKS. 

MYRRILL & KEIZER, 4( HOLLIDAY ST., BALTIMORE. 

D U C ' S  I M P R O V E D  

PAT E N T  E L EV ATOR B U C K E T ,  
FOR BREWERST!:J'S���G�1f!EF�:�, fkEV A-

These buckets are made of the best char-����r�� lh��t ����S�iL�����:�s�R 
The cost is about the same. Address 

T. F. ROWLAND, Brooklyn, E. D., N. Y. 

BOGARDUS' PATENT UNIVERRAL ECCEN
TRIC MILLS-For grinding Bones, Ores, Sand Old 

CruCibles, Fire Clay, Guanos, Oil cake, Feed, Corn, 
Corn and Cob, '.robacco, Snutr, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be grouna by other mills. 
Also for Palnts,.Printers' Inks, Paste Blacking, etc. 
JOHN W. THOmSON, successor to JAMES BOGAR
DUS, corner of White and Elm Sts. New York. 14:i Steam W�!i,a;a Works. 

ESTABLISHED 1826. 

CHARLES B. HARDICK, 
N o . 2 3  A d a ID S S t r e e t .  

BROOK LYN N .  Y. 

COMMON SENSE CHAIRS AND ROCK-
ERS. Solid comfort all around the house. Send stamp 
for Illustrated Price List to F. A. SINCLAIR, MottVille. 
N. Y. For sale by the TrtuJe. 

st;��{�� �:!r ��Ts:�:�dn
fs �:�e�5tge��e,,�hfn""�: 

other in use, renders it undoubtedly the most. economical 
We are also the sole manufacturers of the CELEBRATED 
COLLINS'PAT. COUPLING, andfurnisb Pulleys, Hang"ers, 
etc. I of the most approved styles. Price list mailed on 
app Ication to JONES & LA UG HLINS, 

Try street, 2d and 3rd A venues, Pittsburgh, Pa. 
190 S. Canal Street. ChlCagOl Ill., and Milwaukie, Wis. 
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GEO. PLACE & CO. 121 Chambers St., N. Y. 

XHQ'W��SV 
S T E A M  P U M P  W O R K S ,  

9� & 94, Liberty St .. New York. 
Great reduction in prices. Send for catalogne. The U Knowles " has always been the best steam pump made. 

SCOTTISH-AMERICAN JOURNAL, PUB-
lished weekly, contains a full summary of general 
news; of every county in Scotland; of Scotsmen in 
America; and departments relating to the Home, 
Workshop, Science, Story, Wit, &c. Specimen copy 
free. A. M. STEWART, 37 Park Row, N. Y. 

THE TAN ITE COo, 
STROUD SBURG, PA. 

E M E R Y  W H E E LS A N D  C R I N D E R S .  
GEO. PLACE, 121 ChamberS St., New York Agent. 

$5 to $20 Der day at home. Samples worth $5 
free. STINSON & CO., Portland, Me. 

E A G L E  F O O T  L A T H E S ,  

G 
With Scroll and Circular Saw Attach-- Wi�t,';;, �������er.s°ii' .. :J''/>I���r�:'':�� 
Neatest desiJ;rns, superior finish. L ow _ "rices. Our new Catalogue describes -. , tt:�l�: o�v.:�s�ri:

l 
��;

e
3��71t�or t

ho 
WM. L. CHASE & CO., 

95 & 97 Llbertv St. New York. 

A. S. CAM ERO N ' S  
PATENT 

" SPECIAL " Steam Pump 
Is the Standard or Excellence at home and abroad. 

B.EDl1CED PB.ICE LIS'l'. 
Number. PRICE. Steam Cyl. Pump Cyl. Stroke. -_. _-

0 $ �O 3% in. 2 in. 4 
1 liB 4, 2 6 
2 /j �% 6 3 US 6 I� " 
4, 20 '7 '7 :3 2��' � IS 
'7 f03 1 0  l� � 4,2� 1 0  r 4,�(l 

1 2  1 2  
10 14, 1 �  
11 �88 16 I�% 1� __ 12 8 0  1S 18_ 

Inv�J����
d
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e
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A. S. CAMERON, 
Works, Foot of East 23d St. 

NEW YORK CITY. 

OF THE 

SOIENTIFIO .A MERIOAN 
For 1 8 '7 '7, 

TH� MOST POPULAR SCIENTIFIC PAPER Iii 

THE WORLD. 

THIRTY-SEGOND YEAR. 

VOLUME XXXVI.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 
new volume more attractive and useful than any of Its 
predecessors. 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pursuits 

should think of doing without the SCIENTIFIC AlIIERICAN. 
Every nnmber contains from six to ten engravings of 
new macbines and inventions which cannot be found In 
any other publication. 

TERMS OF SUBSCRIPTION. 

One copy of the SCIENTIFIC AMERICAN will be sent 
for one year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
three dollars and twenty cents by the publishers. 

One extra copy of the SCmNTIFIC AMERICAN will be 
supplied gratis for every dub qf five subscribers at $3.20 
each ; or six copies for $16.50 without extra copy. 
Postage free. 

The SCientific AIDerlcan SuppleIDent. 

A weekly paper, nniform in size with tile SCIENTIFIC 

Patents obtained In Canada, England, France, Belgium, 
Germany, Russia, PruSSia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign pat
ents, which states the cost, time l[1'anted, and the re
quirements for each country. 

ASBESTOS ROOFING.-Thls article Is now well Known In all parts of this country as the only reliable stand
ard, low-priced Roofing. It Is furnished in rolls ready for nailing to tbe roof, weighs only about 60 Ibs. to 100 square - AMERICAN, but a distinct publication. It contains work 
feet, and when finished with the �'IRE-PROOF Asbestos Coating presents a handsome white or light-gray sur-
face. It Is adapted for steep and fiat roofs in all Climates, costs only about half as much as tin, and can be read- ing drawings of engineering works, and elaborate trea
Ily ap.J>lled by any one . Copies of Patents. 

Persons desiring any patent Issued from 1836 to N ovem
ber 26, 1867, can be supplied with official copies at rea
sonable cost, the price depending upon the extent of 
drawings and length of spec!tlcations. 

Any patent Issued since November 27, 1867, at which 
time the Patent Office ,commenced printiIlll the drawings 
and specifications, may be had by remitting to this of
fice 'l. 

.� copy of the claims of any patent Issued since 1638 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of Invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engraving. and tables Important to every pat
entee and mechaniC, and Is a useful handbook of refer
ence for everybody. Price 25 cents, mailed free. 

Address 1rIUNN &; CO., 
Publishers SCIENTIFIC AMERICAN, 

3" Park Row, N. Y. 
BRANCH OFFICE-Corner of F and 7th Streets, 

Washington, D. C. 

BEJiroI?'k'b(l:hJ;lfN��!Ili1J'lE
wfr*�sM'ii�Ila¥i::e�';('Bt� �S'ii'i''X'��E

by
R'g'i:iiW<l_lo� l'f�e�"ifi'if':liliP.e t.:� tises on every branch of Science and Mechanics, by 

f�:��o��I�Y: �:�tdef:��ol:u:o�� g���t�e �ga:f���t:�J�g :�rcy�:n
a�� ��g�ic:

a��o�gn�f��sa��gy���a��d
e� eminent writers, at home and abroad. An illustrated 

f��::�v;,�l:i:s�
e�PJJ:,�ootlng from reputable manufacturers can be purchased at about the same price asked tor cover protects the handsomely printed sheets. Price, 

ASBESTOS ROOF P AINT.-Thls Is a better article than has ever before been offered for this purpose. It con- $5.00 per annum. Single copies 10 cents. 

���r ���t:. y:o���
a
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S
i� ;��nrs�:� ����b}�r J?i8�sr�v;:�k::�:�ifRa1\ns���,

. for tin and Orw copy Of tM SCIENTIFIC AMERICAN and &ne copy oj 
ASBESTOS P AINTS.-These Paints are In every respect strictly first-class, and second to no others In tbe the SCmNTIFIC AMERICAN SUPPLEMENT will be sent for 

market in purity, richness. and permanency of color. beauty of finish. and durabUity. Tbey are prepared ready ' 
for the brush, In twelvs newest shapes, suitable for the tasteful decoration ot aU classes of buildings. They pos- one year, p()stage prepaid, to any subscriber in the 
Bess a superior body, and are more economical than any others, two coats being fully equal to three of any of" the 
Varl�)�S llq�����'i��alli�}���. Z:��';,\��ri!l:'heW!��l:i ���al!;,!�:f.t�tu�.:ln��.':�Ples. United States or Canada, on receipt of seven Dollars by 

AStJrs,J'OS STEA�-PIPE AND BOILlilR COVERIiIIGs .-The most dUrable and effective non-conductors ln the publishers. 
�g;;-ft���I%I':,�

perlor to all others In U. S. Government tests-a perfect Insulator for hair felts, rendering them The safest way to remit is by Postal-Order, Draft, 01 

t�����8� �T:tJloi1-K��?NT���e..i6g�J'�::. 
l
'flii�§.r.oiS�I����; f��li-.,Ip�P;{;:��lfl;a�nddes�r�;i��':; Express. Money carefully placed inside of envelopes, 

leaky roots, etc. ASBESTOS BOARDS, PAPER. THREAD, CJ,OTH, SHEATHING, AND LINING WELTS, etc 
AU these urlals elL f r WIt /In t nit c ,pact form a BWitabl ffYl' aU I' Us nit b M8U securely sealed, and carefully addressed, seldom goes 

applied by any �. Liber'::ie.J:r�:;;"""ts° ta Generalnr.cer�han::.'Dealer8, ana 'large C�8� wna , a can e 11 
astray ; but it is at the sender's risk. Address all lety,ors 

H. 'W. JOHNS MANUFACTURING COMPANY. and make all orders, drafts, etc. , payable to 
8" MAIDEN I,ANE, NEW YORK. 

SEND FOR SAMPLES, ILLUSTRATED PAMPHLETS, PRICE-USTS, ETC. 
Also for sale by DOWNIE, TRAINER & CO.� Boston ; S. W. HEMPSTED & CO., Columbus, O -b:' T. s. & A. 

J. KIRKWOOD.;.Chlcago ; M. M. BUCK & CO., St. LOuis ; H. D. COLEMAN & BRO., New Orleans ; T OMPSON 
& UPSON, San J!TlWclsco. 

fJOBe.o, ���Im�f�J� 1J's��'M��=t't:/;;:!n:;.�::1 :::W'1a% ai:,;:::tJf:'ls tor the above fYI' BimiIar :pur-

When writing, please state you saw this advertisement in the SCIENTIFIC AMERICAN. 

MUNN & CO., 
3'7 PARK BOW, NEW YORK. 

THE .. Scientillc American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom

bard Sts., Philadelphia, and 59 Gold St. , New York. 

© 1877 SCIENTIFIC AMERICAN, INC.




