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A LARGE GAS ENGINE. . I by an incandescent tube incased in a larger tube lined fect of different forms and mixtures of fertilizers. 
It has generally been supposed that gas engines were with asbestos. Thirty-six one-twentieth acre plots were laid off and 

necessarily limited to 30 horse power and under, and Heretofore, one objection to large gas engines has numbered_ With oats, dissolved bone-black produced, 
that where larger engines are required they must. been the use of tube timers. In this engine they are on the average, the largest crop. 
necessarily be made b�' compounding smaller ones. entirely dispensed with. Another objection to large .... , .. 
Our engraving. however, shows a large gas engine gas engines has been the difficulty in starting. In The MOllt lTOIefll1 Mineral. 

made by H. W. Caldwell & Son Company, Chicago. some cases, small auxiliary engines have been used for If one were to ask his friends what mineral we are 
I lL, and used in th e large grain elevator of Taylor this purpose. All this is obviated in this engine by the most familiar with, and most commonly used for food, 
Brothers, at Cooper's Point, Camden, N. J. use of a novel self-starter, which consists of a hand the answer would probably be most varied and am u,.;-

This engine is rated at 100 horse power. It is oper- pump used for forcing the charge into the cylinder ing. Salt would, I fancy, first suggest itself to many, 
ated by carbureted, air, consisting of a mixture of and a detonator for exploding the charge after it has and to those whose training in physiology and hygiene 
common air and gasoline vapor. This provides a fuel been introduced. This device gives the engine its first has not been neglected, no doubt the claims of lime 
which is not only invariable in quality, but is quite impulse, after which it continues to operate steadily and iron and carbon, which, in one form or anothel', 
inexpensive. In large quantities the gasoline costs six with its automatic gear. we use with food to build up bones and brawn, would 
eents per gallor. in large cities, and as this engine is As this engine requires no fireman or skilled engineer, be amply urged. But, after all, it is water. for watel' 
operatf·d by one gallon of 74° gravity gasoline per and as it uses cheap fuel which leave!! no residue, it is is a mineral-a fused mineral. You will find it de­
horse in ten hours, it will be seen that the cost of fuel apparent t.hat t.his engine has great advantages over scribed as such, along with quartz and topaz and the 
is very light compared with the power yielded. As the steam engine. The credit of the invention of this diamond, in Dana's" Mineralogy, " or in ot.her treatises 
the engine is working at present it is developing 62 engine is due to Mr. James A. Charter, who has long on stones. 
horse power actual. The cylinder has a bore of 16� been known in the gas engine business. We usually think of minerals as solid things. !!uch as 
inches and the stroke is 24 inches. The crank shaft • •• ' • metals and rocks and jewels and various chemical 
has a speed of 150 revolutions per minute. The gaso- Agricultural Expcrhnents In Maine. salts. But when we consider the matter a little, we see 
line is draWL directly from a tank considerably lower The officers of the Maine State College Agricultural that all these things, if melted by strong heat. are 
than the engine, and its vapor is mingled with the air Station deserve commendation for the manner in which minerals still; only they are now in a fluid instead of It 
without any special carbureting device. The governor they have carried on their researches with a small ap- solid state. The difference between these mineral>; and 
limits the number of charges admitted to the cylinder propriation. In their report for 1891 some interesting water is that water gets fluid at a lower tempelature 
by controlling an air gate over one of a pair of air experiments are described, especially those on the di- that they do, and, like quicksilver, st.ays melted at 
tuBes showL at the rear of the flOgine. The air gate gestibility of various foods, such as Hungarian grass, ordinary l iving heat. But in those old ice ages, whieh, 
has two- ports and allow!! air to be drawn through beets, turnips, bran, meal, etc. The animals were con· one after another, have swept now over the northern 
either tube according to the action of the governor. fined in separate pens for seven days before.the excreta hemisphere, bringing ruin and desolation, the natural 

In one tube there is a nozzle leading upward from a bags were attached and records commenced. Care and common condition of water was that of a solid­
reservoir containing less than a pint of gasoline, and 

I 
was taken to prevent waste of the food, which was ice-as it largely is to-day out of doors in winter, when 

when the port above this tube is opened, the engin� weighed. not kept fused by the stored-up heat of the soil and 
takes in an explosive charge. The charges are ignited Another series of experiments were made on the ef- rocks, or melted by the sun.-Minel'alogists' Montltly. 

ONE HUNDRED HORSE POWER GASOLINE ENGINE, 
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J,itutifi, �lUtri'Ju. 
A RECENT PROJECTILE TRIAL. 

A very interesting ballistic trial of an' aMnor-pierc­
ing projectile took place on November 10, at Redding­
ton, Pa. 

While great strides have been made in the develop­
ment and manufacture of armor and guns in this coun­
try of late, the subject of armor-piercing projectiles 
has not been neglected. The projectiles that have 
stood the most severe tests and are considered the most 
excellent in the world are those known as the Firminy 
and the Holtzer, the balance of favor being with the 
latter. They are both made in France. 

In this country a number of steel makers have taken 
up the study, manufacture, and development of pro­
jectiles, some having purchased the secret processes of 
foreign makers. 

The projectile fired at Reddington was one that had 
been manufactured under the Wheeler process, by the 
Sterling Steel Works, at Demmler, Pa. This projectile 
had been tested by the government officials at Indian 
Head Proving Grounds, Maryland. There it was fired 
from a si.! inch breech-Ioadingl'ifle at a six inch nickel­
steel annor plate. It penetrated the plate and wood 
backing of thirty-six inches and embedded itself in the 
earth bank behind the target. After recovery, it was 
found to be in perfect condition. It had been so little 
injured and distorted that it could be and was pushed 
through the bore of the gun from which it was fired. 
It had been upset or shortened a very small fraction of 
an inch, and the diameter had been so slightly increas­
ed that there was no danger of its sticking or jamming 
in the bore of the gun. 

speck may be solid incandescent matter or may shine 
by reflected light. From it in its passage through 
space fra�ments of all sizes may be torn off and dis­
tributed along the comet's orbit. The earth intersect­
ing this orbit may pick up or attract into her atmo­
sphere some of these fragments, and a fall of shooting 
stars, a meteoric display and a rain of meteorites to 
enrich some collector's cabinet may be the result. 

The tail of a comet points away from the sun. Run­
ning down its axis, a dark straight line has been 
observed. This seems to be the shadow of the un­
known nucleus. The knowledge we possess as to the 
size of the nucleus is negative and conjectural. In 
observed comets it may have exceeded one hundred 
miles. Therefore, in a cometary collision we may be 
struck by a white hot missile of these dimensions. 

Volcanic eruptions making or annihilating islands 
impress us as overwhelming in their might. The 
impact of a cometary nucleus in the fonnation of a 
crater, with the possible penetration of the earth's 
crust, and in the creation of tidal waves, might affect 
the destinies of a continent. 

But even this is all conjecture. Meteorites are princi­
pally composed of metallic iron and nickel. These in­
cidentally are about the last things we should look for 
in them. The fact is that their composition is such. 
The theory that they are derived from comets is rather 
a favorite one with astronomers. To detennine the 
constitution of comets the spectroscope has been ap­
plied and reveals the element carbon. This rather dis­
concerts the upholders of the cometary origin of me­
teorites. 

It was then sent to Reddington to Lieut. J. F. LA AMERICA CIENTIFICA E �NDUSTRIAL (Spanish trade edition of the . . ' . . SCIENTU'IC AMERICAN) Is pubhshed monthly, uniform In size and typo- MeIgS, UnIted States navy, who fired It agaIn on No-
An extraordinary thing is noted by Langley. Sir 

Isaac Newton, he says, made one of his "guesses" In 
this connection that take the nature almost of pro­
phecy. Two hundred years before the spectroscope 
was invented, and a century before the work of Black 
had borne its !Tuits, Newton surmised that comets 
might supply the atmosphere with its carbonic acid 
gas. Our atmosphere in a few days may receive a new 
supply of this slight diluent or impurity. 
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projectile was lost, and no doubt that part was broken 
up into small fragments. 

The point and ogival head were in splendid condition 
and were highly polished. The cylindrical part of the 
projectile had split longitudinally, one part remaining 
intact with the ogival head, the other part detached. 

The average projectile either breaks up &1' becomes 
so distorted on the first fire at a modern annor plate 
that it is useless; but this one had passed., with very 
slight distortion, completely through one plate, and on 
its second firing did not break up badly. A number of 
distinguished men witnessed the trial, among them 
being Mr. G. W. Childs, of Philadelphia, and Baron 
Von Leer. 

The comet of 1680 was subjected to heat two thou­
sand times greater than that of red hot iron, according 
to Newton's calculations. From the neighborhood of 
the sun the comet flew into the regions of almost ab­
solute zero. These great alternations of temperature, 
it is probable, disintegrate the nucleus, and to that ex­
tent make it a possible source of meteorites. 

The size of meteorites is generally small. In view of 
their high velocity this is a fortunate circumstance for 
us, who have to stand their bombardment. They are 
also very widely dispersed. In a shower'uf meteorites, 
it is probable that the individual masses are ten miles 
apart. Some of them are no larger than a pea, and are 
probably two hundred miles in average distance from 
their nearest neighbors. Our present visitor may be 

• ,. I • disseminating such particles along its orbit. 
THE COlItET. When the earth meets these asteroids, which are of 

A day or two after the date of this issue of the far more than icy coldness, they fly through its atmo­
SCIEN'rIFIC AMERICAN the earth will be on intimate sphere with enorIllOUS velocity. As certainly as the 
terms with a celestial visitor from far-off regions. For impact with an armor plate heats an iron cannon ball, 
on November 26 and 27 it is calculated that Biela's so the friction with the atmosphere heats the celestial 
comet will be probably within one million miles of the projectile. The mere friction is supposed to dissipate 
earth. This i!;l about four times the distance of the most of them in the upper regions of the air, leaving 
moon, and about one hundredth of the distance of the them to slowly descend as cosmic dust. Many tons of 
sun. The hair star or tress bearer, as its name "comet" this dust is supposed to r each us daily. 
may be rendered, pursuing its orbit, will approach Here is at least a notch or foothold for a theory. 
our orbit at this remarkably small distance from The meteorites which reach us intact are masses of 
the earth, as distances are astronomically consider- nickel and iron. Curiously enough, one of the very 
ed. The chemist has analyzed meteorites, the petro- alloys proposed for use in making projectiles for guns 
grapher has examined their structure; their con- and armor for war ships is a nickel-steel alloy, so that 
stitution, and even shape, have been the objects of we are not yet much in advance of the celestial artil­
much theorizing. We now may make the acquaint- lery. 
ance of what is possibly a producer of meteorites. In Leaving this aside, we may assume that, however 
meeting Biela's comet we may observe phenomena large the nucleus of a comet is, it is composed for 
that will elucidate some of the perplexities of meteor- the most part of carbon and of easily disintegrated 
ites. The equal perplexities that hedge what we know materials to which our atmosphere will offer a real 
of the nature of comets may also be diminished by this resistance. Then we may suppose an exceedingly small 
meeting. part of it to be of sufficiently solid material to resist 

For to-day we know little of comets. They have as the gaseous friction of the atmosphere, and such pm 
distinctive features a head or nucleus and a tail. The only we may assume can reach our earth-
latter is of such excessive tenuity that although it may This would account for the cosmic dust, and for the 
be conspicuous on the absolutely black background survival of the fittest projectile material, nickel-iron or 
of the heavens, yet stars can shine with virtually un- ,nickel-steel, for even the carbon is there for its cemen­
diminished luster through a million miles of it. ! tation. This gives us the satisfaction at least of feeling 

Sir Isaac Newton compared the brightness of a I that our earth's envelope of oxygen and nitrogen will 
comet's tail to that of the motes in a sunbeam an inch' protect us from all but metallic projectiles, and if we 
or two thick. Imagine this diffused through the vast are to be bombarded, it will be with improved and 
space fllled by the comet. Sir John Herschel was so modern shot. For of all meteoric material, only the 
impressed by this tenuity that he put the weight of a nickel-steel or nickel-iron alloy, as a rule, reaches the 
comet's tail as being perhaps only an affair of a few earth in masses. The rest is pulverized to dust. Its 
pounds, or only of a few ounces. Our earth will meet constitution may be widely different from that of the 
perhaps with the tail. It is satisfactory to feel that metallic meteorites we find on the earth. All or most 
in walking through a recently swept room the par- of what is taught about comets and meteorites is little 
ticles of dust suspended in the air resist our progress more than theory and surmise. Even the name of the 
far more than would the matter in a comet's tail. present visitor is uncertain. We are not yet sure that 

But the nucleus of the visitant is more solid and it is Biela's comet at all. 
contains a greater concentration of mass. From it the -___ 0-, •• -0 ...... _------
tail emanates. The tail points away from the sun in TUE demand for Percheron horses for export is so 
whatever direction the comet is moving, suggesting great that the purity of the breed is threatened, and a 
Stockton's "negative gravity." The nucleus of the stud-book has been started in France by which the 
largest comets resolves into a mere speck of light pedigree may be preserved and the race kept up to 
when seen by the most powerful telescopes. But this the standard. 
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The Type",riter In Cipher Writing. 

A curious suggestion in regard to certain possible 
uses of the typewriter is made by M. Erve, in Le Genie 
Civil. It is well known that a favoritfl form of cipher 
writing consists in substituting certain letters for 
others, each party to the correspondence having the 
key by which he can place the substituted ones by 
those intended to be read. M. Erve points out that a 
secret correspondence of this sort can be carried on 
very readily by means of any typewriter. All that is 
necessary is to transpose types on the type-bars, so 
that, for example. touching the key marked A will print 
C, B will print R, and so on. After one instrument has 
been so transposed, the other is to be correspondingly 
rearranged, so that the key C will print A, the key R 
will priut B, and so on. Theu X., the correspond­
ent at one end of the line, on receiving a cipher dis­
patch from the other, Y., has only to copy it on his 
typewriter. The machine, retransposing the letters 
automatically, will at once give an acurate translation, 
while X. 's reply, written on the same typewriter which 
translated Y. 's original dispatch, will form an unintel­
ligible string of letters, which, by copying on Y. 's type­
writer, will be in its turn translated. A cipher corre­
spondence of this kind has an advantage over the 
ordinary sort, in that the two parties use different, 
although reciprocal, ciphers, and a comparison of dis­
patches captured from each will give little clew to the 
meaning of either. Moreover, it would not be very 
difficult, with some typewriters, which have two space 
keys, to make the space keys actuate types, so that the 
document would be an uninterrupted string of letters. 
Such writing is very difficult to decipher, from the im­
possibility of telling where the words begin' or end ; 
yet the corresponding instrument, by mere copying, 
would translate it perfectly. 

and that tOQ at a not distant period, albumen as an I sources widely apart. No matter what care was taken 
agent in printing will have to retire from the promi- or what brand of albumenized paper was employed, 
nent position it has so long occupied. the plague prevailed. An observant professional friend 

Like so many other establishments, the printing in the North found that the prevalence of the spots in 
room of Mr. Midwinter is covered in with glass, and his cu,,;e was concurrent with his using u eertain kind 
it has the usual facilities for changing and filling of hypo which he had recently purchased. Acting on 
the printing frames. It was, however, the subsequent a surmise, he made two fixing baths, one with an old 
treatment of the prints in which we were now more and thelother with the new purchase. A brief period suf­
peculiarly interested. ficed to establish the fact that the spots Were attribut-

Examining a few dozen prints as taken from the able exclusively to the soda most recently procured. 
frames, we found that, contrary to the custom of some How it acted he could not tell; but that, in his case at 
who use gelatino-chloride paper. these were slightly any. rate, it was the cause of the spotted prints he felt 
over-printed, not very much so, but to rather well assured. The subsequent employment of another 
a less extent than adopted by experienced albumen sample insured freedom from all farther annoyance. 
printers. In the toning room, which is large and We have written this apropos of Mr. Midwinter's care 
roomy, the utmost cleanliness and method prevail. in using anything but the best quality of hypo. 
Along one wall, that in which the windows are, there With regard to the toning bath, forty-eight grains 
are arranged six slate tanks side by side. Above each of gold for toning forty-two 'Sheets of paper, and ton­
there are water taps, and in the bottom are two out- ing them well, cannot be considered otherwise than as 
lets, one to permit of relegating valuable waste to its being strictly economical. This, we were informed, 
suitable receptacle, the other communicating with the is the proportion indicated by experience. There was 
sewers. We observed that no sooner had a tank been no mealiness or defects of like nature apparent in any 
done with than it was thoroughly washed, sides and of the work done under the conditions described; 
bottom, with a large sponge ; and we further observed indeed, we were told that such is altogether un­
that separate sets of sponges and brushes are employed known. 
for the various tanks: thus, the brush for the hypo The mounting is performed in the manner in com­
tank could not possibly be used in any but its own, mon practice by many, that is, the prints are taken 
unless one were willfully to ignore the lettering on its from the water and piled, face down, one on the top 
back. This cleanliness and method are perhaps due of the other. The surplus water is removed by gentle 
to the fact of Mr. Midwinter having in early life grad- pressure on the top, but not to such an extent as to 
uated in a chemist's establishment, where, above all cause adhesion between them; starch is applied to the 
places, cleanliness and method must reign supreme. top one, which is then attached to the mount, and so 

The first operation was to immerse the prints one by on to the end. After spotting, they are placed in a 
one in a water bath, from which, after a good soaking, grooved box, to remain for burnishing, which is done 
they were transferred to the alum bath. This consists the next morning. The grooved box has a perforated 
of- zinc bottom and a drawer below in which two or more 

Another use of the typewriter which M. Erve sug­
gests is an instrument for shorthand writing. Most 
stenographers, in addition to the characters for sound, 
employ a large number of abbreviations and signs, usu­
ally of their own devising, which no one but them­
selves can understand. Hence it comes that steno­
graphers cannot read any one else's writing but their 
own, and occasionally fail to read that when their nse 
of abbreviations has been too liberal. M. Erve says, 
very truly, that characters indicating sound s with suf­
ficient accuracy can readily be found in the typewriter 
alphabet, while a code of abbreviations might easily 
be agreed upon among stenographers. With such a 
phonetic system of using the characters, and a reason­
able number of abbreviations, it would be easy to 
write four hundred words a minute on a typewriter, 
which would be fast enough for the most rapid 
speaker, while the stenographic writing would have 
the great advantage of being legible to any other 
stenographer besides the one who wrote it. -American 
Architect. 

...... 
Has Albumen Received its Death Blo"," 

Alum.......................................... . . . .  4 ounces. 
Water ...... .. ..... ..... .. .... ................... .. 80 ounces. 

The chief printer-a most intelligent man-told us 
that he had at first adhered to the directions issued 
with the paper, which recommended eight ounces of 
alum to this quantity of water, but that he had re­
duced the strength to four ounces without any dis­
coverable disadvantage. After remaining in the alum 
solution for ten minutes, the prints were then subjected 
to a wash in a succession of three changes of water. 
This washing was not done in a perfunctory, but in a 
thorough manner. At this stage the prints had lost 
the purple tone they had when taken from the printing 
frame, and had acquired a red color similar to that 
which albumen prints have at the stage after being 
immersed in a solution of chloride of sodium or acetic 
acid previous to being toned-a custom adopted by 
some. 

The toning bath consists of-

Sulphocyanide of ammonium . . . . . . . . . . . . . •. . . •. •. •  30 grains. 
Water . . .. . . . ... . .. . ... ..... . . . . ....... ........ .. .. . 16 ounce •. 
Chloride of gold...... . . . . ... . ... . . ...... . ... . ... . .  2 grains. 

It will be remembered .that recently, and as an Of this a quautity sufficient is poured into the touing 
append to a letter from the Britannia \Vorks Co. , dish to give the prints plenty of room in which to float 
relative to the uniformity of the toneR obtainable on about without danger of one sticking to the other. 
the Ilford Printing-out Paper (the " P. O. P. " as it is Mr. Midwinter strongly urged this as an important 
usually termed), we spoke in terms indorsing their point both in convenience of working and as insuring 
statement of this quality. This we did after a careful uniformity of tone. We noticed that in measuring out 
examination of from four to five dozen cabinet por- the toning solution two-thirds of the bath used the day 
traits which bore the name of W. H. Midwinter & Co. , previous were taken and refreshed with one-third of a 
Bristol. new bath. This we think is an excellent system, 

There was something so exq uisitely beautiful and viewed either economically or from the point of con­
delicate and vigorous withal about these pictures that venience, for in our e,timation some of the toning 
we felt impelled to address a request to Mr. Midwinter baths employed with gelatino-chloride paper act too 
for detailed information concerning his modus oper- energetically to enable the requisite care to be taken 
andi for publication either in the Journal or Almanac in seeing that, when a considerable number of prints 
or both, as we saw occasion. To this a courteous re- are being manipulated by one person, due care is 
sponse was made, with an offer, should we find it taken in insuring uniformity. How otherwise could it 
convenient to visit his establishment, to afford us every be when contrasted with the helter-skelter turning 
facility for witnessing the whole of his operations from over of prints, accompanied by a fear to devote more 
beginning to end-an offer of which we promptly than a very few seconds to the examination of any one 
availed ourselves. print in case the others are in the meantime getting 

From the high position Mr. Midwinter occupies in spoilt by over-toning? No occasion for such hurry 
the profession and his long experience in photography when the toning solution is prepared as described. 
we consider him, more than many others, entitled to The printer here had time both to keep the prints in 
speak with authority-a feeling that has been strength- motion and to carefully and critically examine each 
ened since we spent a forenoon in his admirably fitted one, which he did by transmitted light, holding it up 
up ateliers in 48 Park Street, Bristol. against a gas flame before him. The average time for 

Conversing on the subject generally of our visit, we a print to acquire a purple black tone is about from 
were informed that for a considerable time albumen eight to ten minutes. During these various operations 
had been entirely banished from his place, his printing the prints were kept almost invariably face down in 
now being confined to gelatine" P. O. P. " and platinum. the various solutions. 
Information of this nature coming from such a repre- The fixing bath consists of three ounces of hypo­
sentati ve man augured ill, we thought, for the long- sulphite of soda to the pint of water. The best quality 
continued tenure of the sway that albumen has had of soda procurable, although costing somewhat more 
without any rival 

'
worthy of the name for these forty than that of average quality, is alone employed, as it 

years past. Good old albumen I It has served us well is found cheapest in the long run, and Mr. Midwinter 
during its reign ; and, in the prospect of its being has been taught by experience that ten minutes in a 
sooner or later deposed, we must endeavor to overlook solution of the above strength is sufficient to insure 
demerits inseparable from its nature, and cherish its the prints being thoroughly fixed. They are then 
memory as that of an old friend who has rendered us washed for two hours in running water. 
good service. It is perhaps premature to cry, "The Let us pause for a moment to speak of the influence 
king is dead! Long live the king!" but, remembering exerted by a bad sample of hypo upon the future of a 
our forecast many years ago concerning the chances of print. Only a short time ago there was a perfect 
collodion retreating in favor of gelatine as a factor in I epidemic of spots on albumenized prints. Complaints 
making negatives, we imagine that, in course of time, respecting this reached us almost daily and from 

wet sponges are contained, the object being to prevent 
the prints becoming quite desiccated, which is inimical 
to their ultimately taking on the highest finish. 

The burnisher, which acts the part rather of a hot 
roller than a burnisher pure and simple, is one of that 
form known as the quadruplex enameler, made by a 
Chicago firm. Having been passed through this a few 
times, the prints acquire a high glaze and finish: and, 
to prevent any curling, they are laid, face down, on a 
wooden table until cold; when taken up, they are 
quite flat. No lubricant is employed. 

In the foregoing remarks we have given, in as brief 
a manner as possible, an account of the way in which 
we saw many gems of pictorial art produced. It is, 
however, proper that we should say that the nega­
tives are pictorially and technically of great excel­
lence. The former is doubtless owing to the fact that 
Mr. Midwinter, previous to becoming a photographer, 
had, on] his return from the Crimean war, through 
which he had passed, gone in for an art education 
and graduated as a painter; the latter is a consequence 
of care, method, and a knowledge of what a photo­
graph should be. 

Beforeleaving, we had a look over the studio and 
adjoining rooms. The studio has a "lean-to " roof, 
fitted with double, nay, with quadruple spring roller 
blinds, one pair of white and blue overlapping each 
other, and either of them capable of being raised or 
let down. There is also a side vertical light, looking 
on a garden, the wall of which, with its trailing plants 
and bowlders, seems well adapted for the posing of 
large groups against. 

Mr. Harvey, the operator, a near relative of the pro­
prietor, who has been since youth with the firm, seems 
to have the art of lighting and posing the sitter at his 
fingers' ends; for, in an incredibly short period, he 
manipUlated the screens so as to produce any effect 
desired. The reception and adjoining rooms are deco­
rated with the choicest examples of Mr. Midwinter's 
work, and form quite an exhibition in itself. 

The prices at this establishment are : 1l. a dozen for 
cabinets; 30s. for boudoirs; 2l. 2s. for imperials ; and 3l. 
12s. for panels. 

In connection with the finishing of gelatino-chloride 
prints, we have been shown some examples of a me­
thod adopted by Mr. W. Crooke, of Edinburgh, which 
imparts to the surface a delicate matt that for many 
purposes has a charming effect. We have not been 
apprised of the method employed in producing this 
matt, although the paper is of the same brand as that 
used by Mr. Midwinter. From some experiments of 
our own, however, since made, by interposing a film 
of matt celluloid between the burnisher and the pho­
tograph, which imparts the effect in question, we may 
suppose Mr. Crooke's method must bear some resem­
blance to this.-British Journal of Photography. 

THE iron industry Gazette complains that inventors 
are not, in these days, doing much that is important 
in the line of iron working machines. Do they, asks 
the editor, consider these machines too nearly perfect 
to offer a profitable margin for work? Any practical 
ironworker can give the inventor an idea of improve­
ments that are possible. The inventors ought not to 
turn froll so important a field as this. It is not yet 
closed by any means. 
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SARGENT'S SMOKE PREVENTING FURNACE. with a special form of tip, two jets being thought, in I became a noted " lock pick, " and, finally, in 1865, com-
The great desirability of some simple form of appa- ordinary cases, to give the best results, although in menced the manufacture of a lock invented and 

ratus by means of which the smoke of boiler furnaces one class of special cases a single j et will be sufficient, i patented by him self. As a prominent feat ure in this 
will be effecti vely consmned h as long been conceded, while in another, three or more will he used. The ' invention, a powerful magnet was introuuced, which 
and it is especially needed in all manufacturing centers special tip is so constructed as to distribute a thin sheet held other parts sufficiently under its control to pre­
where soft coal is used. It does not require Illany es- of steam moving with high velocity throughout the vent the use of a micrometer in measuring motion or 
tablishments, whose furnaces are fired with bituminous entire upper portion of the fire box. A� shown in the determining relative positions of the unlocking de­
('oal in the ordinary way, to pollute the atmosphel'e cut, the steam j ets enter the fire box above the air vices. This was, and is, known as the Sargent mag· 
ami deface t h e  buildings of a pretty extensive area, inlet, whence it results that the current of air is car- netic bank lock. A mechanical, autoIllatic device was 
with the large alllount of smoke discharged from the ried into ,the furnace i n  a solid column, which for a later introduced for the same purpose, which dispensed 
chimneys, added to Wh

. 

ich is the waste of fuel accom-

I 
considerable portion of itl' j ourney from the boiler with the magnet,

. 

and is the prevailing style at this 
panyi ng this dispharge, of which every engineer is front to the bridge wall is mostly confined between time, under the name of the Sargent automatic bank 
cons<'ious a;; he notices the volumes of black carbon lock. NumerolllS experiments, improvements, and 
rolling skyward. To obdate this difficulty is the de- changes were constantly made, until, in 1873, Mr. Sar-
sign of the smoke-preventing apparatus shown as ap- gent perfected h is first mod el of a time lock, which 
plied to a furnace in operation, in the accompanying was put in practical use by a bank at Morrison, Ill. , in 
illustration, and which has been patented by James May, 1874, and is still in service. This style of lock has 
::-largent, Esq . ,  of Rochester, N. Y. proved a wonderful success, and it is  said that the 

The apparatus works automatically, being controlled original forms were so complete and comprehensive 
hy a time movement. A pipe leads from the top of the that no radical change has been found necessary in 
boiler t o  the inside of the fire box at its front end, the lock up to the present time. Mr. Sargent, 
where, u pon opening a valve, dry steam is discharged though still retaining his interest in the lock busi-
in powerful j ets upon and over the surface of the coals, ness, is also engaged in a diversity of other enterprises. 
forcing the smoke, at the instant of forming, into the • , • • • 
l ive coals, where it is consumed. The yalve for start- AN IMPROVED ENVELOPE AND WRAPPER. 

ing the steam discharge is operated automatically with A letter envelope, or a wrapper for holding news-
the opening of the furnace door to feed the fire, the papers or other packages, made after the method 
swingiug open of the door also actuating a lever con- shown in the illustration, lllay be easily openeu with-
neeted with a time movement, whereby an air door is out any pOHsible injury to the contents, the envelope 
raised. the discharge of steam conti nuing, and the air or wrapper heing also cheaply made. The improve-
door remaining open until the combustion of the newly ment has been patented by Mr. Timothy .J. O'Donnell , 
supplied coal has been well started ;  and, finally, when of Lawrence, Mass. The envelope or wrapper has its 
the hydrocarbons are all distilled off and consumed, fastening flap provided with re-enforcing or extension 
the steam jet and air door are both shut automatically. flaps adapted to be doubled over the fastening flap 
The time movement is adj ustable, so that this period along its two edges. The extension flaps are gummeu 
can be made longer or shorter, as may be desired. on tne surfaces which come next the body of the en-

That the combust ion is actually improved by this O'DONNELL'S ENVELOPE AND WRAPPER. velope or wrapper, and at the central point of tha flap, 
smoke consumption is proved by the fact that the where the two extension flaps meet, the flap is bent 
steam gauge shows increased pressure during the time the sheet of stearn above it and the li ve fire beneath. outward, a small portion at that place being left un­
the air door is kept open and while the fresh coal is  The specific heat of air is so sligh t that the entering gummed, thus afforuing a free or unfastened end 
being started, according to this method. The boiler I air current quickly reaches the temperature of the in- piece, by taking hold of which the envelope or wrapper 
tubes, also, do not require the frequent cleaning neces- candescent coal beneath, so that by the time the cur- can be easily torn open. This saves tearing off the 
sary under the old plan, being entirely free from the rent reaches the vicinity of the bridge wall it is in ends of the envelope and preserves its contents entire. 
usual accumulation of gummy soot, but having, in- proper condition to produ ce, in conjunction with The re-enforcement of the wrapper afforded by this 
stead, only a slight depoi>it of a dry, ashy substance. the steam, a complete combustion in the manner de- re-enforcing flap is designed to be especially valuable 

This smoke consumer has been for some time in suc- scribed. Moreover, during the latter part of the jour- with wrappers the body of which is made of cheap, 
cessful operation in several large establishments in ney from front to rear in the fire box, the expansion of thin material, easily tearing or breaking at the point 
Rochester, N. Y. , notably in the Kimball tobacco fac- the air current has caused it to ascend and mingle with gummed. If desired, the extension flap may be made 
tory, and the result of two days' trial at the latter the steam j et, thereby prod ucing, through the medium in a single piece stuck or otherwise secured to the flap 
place, one day with and the other day without the use of a blowpipe action, the necessary conditions for per- of the envelope or wrapper, and, where the latter are 
of the device, is given in the following certificate : fect combustion. In its practical applicat ion , thus far, of very thin m aterial, the re-enforcing Rtrip may be 

,June 22, 1892.-With sm oke pre- J une 23, 1892.- Without �moke a decided saving of fuel has been prayed to be effected made of material of a better q uality. 
venter : preventer : by this improvement, as well as the aIm.ost complete ------_ ...... jf-;.�, ...... -------

2,433 i b .  coul consu med in seven 2.4.33 lb. coal consumed in six abatement of the smoke nuisance. Boxwoo(l Substitutes_ 
hours and twenty m i n n tes. hours and forty minutes. 

Weight of ,vater evaporated, 21,600 W"eight of w8t.er evaporated, 18,8Z3 
I h. ;  8'88 lb. of water to l Ib.  of coul. l b . ;  7'73 l b. of WII{er to 1 1h. of coal. 

R team preS8llre, 66 lb. Steam press:u l'€, 64: lb. 

Com paratively very l ittle smoke At each time of firing, and from 

at any time. five to eight minil tes afterward, a 
heavy vol ume of smoke iS8ned from 

the chImney. \V . •  J. DUNN, 
i En!lineer. 

It will be readily seen that the application of the time 
movement , for the eontrol of the 8tea�n discharge and 
the operat ion of the air doors, according to the draught 
of the furnace. the kind of fuel, and the manner of 
feeding, giveR the engin eer the means of regulating 
the working- of the ap­

paratus in such manner 
as to almost enti rt'ly 

prevent the escape of 

smoke i n t a the air. 
practically irrespective 
of the cond ition of the 
weather. The appara­
tus may be attached ill 
a few hours to any 
steam setting, without 
in any Wf.y interfering 
with itR regular and 
continuous use. It is 
durable, and when once 
in place, requires no 
m ore attention t h a n 
any oth er fitting to the 
boiler or furnace. It is 
1l1oderate in first cost,  
and its l ise in the ma­
jorit y of eases will lead 
to an economy of fuel 
l lIore than Rufficient to 
pay for it in a short 
t i lll t'. 

As shown i n  the sec­
tional e Ie v a t  i o n  of 
steam boiler and fur­
nace with the appara­
tus attached and in full 
operation, t h e  d r y  
steam is conveyed from 
the top of the boiler 
and injected into the 
fire box through two 
properly arranged jets 

Boxwood , imported into England from Turkey and 
Asia Minor and used by engravers, and for the manu­
facture of rules, mathematical i nstruments, shuttles, 

above described has been for a long time It familiar one etc., has risen in price so rapidly, owing to the exhaus­
with all who take pride in the triumphs of Am erican tion of the Eastern forests, that dealers are searching 
invention for which this age is noted. From 181)2, in every direction for a substitute. For engravers' use 
when he first engaged in a manufacturing business on no :mbstitute has as yet been found, but for the manu­
his own account , until the present time, his num erous facture of shuttles, which consumes vast quantities of 
inventions have constituted a conspicuous feature in tim ber in the weaving districts of England, American 
the Patent Office records, but probably the mORt widply dogwood and persimmon wood are beginning to find 
known of them all is the time lock. As a t raveler for ' considerable favor. and tht' trade in these woods, if 
the Yale & Greenleaf Lock Co. , Mr. Sargent earl y , fostere(l. hid s fair to assume considerable proportions. 

James Sa rgent. 

The name of the i nventor of the smoke consumer 

SARGENT'S SMOKE PREVENTING FURNACE. 

'Th e  American consul at 
Manchester, Mr. Grill­
nell, writes as follows 
conperning it : The best 
wood from the United 
States to supersede box­
wood is dogwood (corn­
el, as it is more common­
ly called here), which, 
owing to its relatively 
moderate price ($18 to 

$2C per ton), may. it is 
thonght, if more Ull'e­
fnlly selected, ultimate­
ly replace the more ex­
pen sive boxwood for the 
purposes in q uestion. 
The pieces should not 
be less than five to six 
inches ill diameter, il l  
length as long as COIl­
veuient, say t welve feet, 
to be c ut here into thi l'-
teen or fourteen inch 
lengths for work ing lip. 
Of course, the wood 
should not be split , and 
t he greater the diameter 
the better, if the heart 
is sound and it is free 
from other fault. It is 
again urged upon the 
shipper, as vital to the 
interests of h i m s e  1 t 
and the t r a d e, to re­
ject all doubtful or bad 
pieces. 
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ELECTRO-MECHANICAL TELEPHONE EXCHANGE. sands and tens key the contact arm jumps over ten 

This, as its name indicates, is a telephone exchange rows, or ten points in a row, as the case may be. 
or switch capable of beillg manipulated from a distant A private wire device connected with this system in­
station by means of electricity. Its object is to Kive sures perfect privacy of conversation, so that not even 
each subscriber perfec t control of his connecting de- a person at the central office can hear what is said. 
vice at the central office, thereby d ispensing with the At the same time, if either party is wanted, his bell 
services of attendants ; that is, the subscribers them- I may be rung, notifying him that he is wanted, which 
selves do all that is to be I call he may answer or not, at pleasure. 
dOlle in calling up any Among the points of superiority of this system over 
other telepholle. the old may be mentioned : a great saving in cost of a 

The m e  c h a II i s m  by telephone system, particularly in large towns ; the ex-
whiclr this is accomplished pense of operators required in the ordinary exchanges, 
is illustrated by Figs. 1, 2, both day and night, is entirely avoided ; the costly and 
and 3. Fig. 1 represents troublesome switch board is also unnecessary ; instan-
all there is at the subscrib- taneous connection ; no cutting off conversation by 
er's office, consisting of the operators at the central office ; and disconnecting by 
usual telephone apparatus the pressure of a single key. 
and three or more keys, It is claimed that instruments of ten thousand con-
as required, marked from nections can be as readily and easily manipulated as 
left to right as release, one of one hundred. 
units, tens, hundreds, etc. The Strowger Automatic Telephone Exchange, of 
Fig. 2 represents one of the Chicago, was incorporated November 18, 1891, under 
switehillg ma<,hines at the the laws of the State of Illinois, M. A. Meyer being 
central office, consisting of president, A. B. Strowger vice-president, J. Harris 
a switch disk having a secretary.-EZectrical World. 
hundred or Illore terminal ---....... +-1 .... , ....... ------

(·.ontact. ; points, with its Salt Water Distributio n In Cities. 

accompanying machinery. The Olympic Salt Water Company has received its 
Fig. ;3 represents a com- first installment of 25 per cent of the iron pipe which is 
plete central station, the to furnish sea water for San Francisco from the ocean, 
machines and batteries be- and it is now laid out along Post Street, from the new 
j ng placed upon shelves Olympic Club building to Van Ness Avenue. The pipe 
along the sides of the has been much delayed by a process of painting with 
room. paraffine, as the wax had to be 

The machines at the cen- I imported from the Ea8t� The 
tral office are provided directors of the company expect 
with mechanism by means to have the pipe laid very rapid-
of which the various con- ly, now that a start has been 
nections are made. made, and hope to be pouring 

On shelves at the central the salt water into the city early 
office are as lllany of these' next year. The schewe is to es-
machines 'IS there are te-' tablish a large pumping statioll 
lephones . or subscribeI'!<. near the Cliff House and erect 
Each machine belongs, as: ' engines capable of hoisting 3, 000, -
it were, to its particular' 000 gallons of water every twenty-
telephone, and is dis-' four hours to a large reservoir 
tinguished by the same' 1 " near Forty-third and Point Lo-
number, No. 1 machine be-' • bos A venue, which is nearly 300 
longing to No. 1 telephone, Fig. I.-TELEPHONE WITH feet above the city base level. 
and to that only ; nor can KEYS ATTACHED. The pipes will be 12, 14, and 16 

No. 1 machine be manipu- inches in diameter, made of cast 
lated from any other telephone. The wirf's connecting iron and coated with asphaltum 
the keys with their respective magnets are termed and paraffine. A system of 
manipulating wires, to distinguish them from the tele- mains and division pipes will be 
phone wires. run all over the city, terminat-

The telephone wires, which enter the central office in ing at the foot of Third Street, 
one or more cables, are also numbered to correspond where the water will= discharge 
with the number of the wire terminals of the machine. into the bay. If the water be 
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barrel's successor is a plain burlap bag with a light 
muslin bag inside. This is the worst blow the local 
cooperage industry has ever experienced, and almost 
wipes out that business in Philadelphia. Flour now 
goes to Europe in bags, and is retailed in the same 
way. Sugars brought here from the West Indies and 
Hamburg come exclusively in bags, which, after being 
cleaned, are used up for paper stock. The Spreckels 
were the first to introduce the bag business in the 
East. The trust saw the advantage at once and took 
immediate steps to have its output shipped in the 
cheaper way as soon as it gained control of the refine­
ries. " 

• • • • • 
California Gold. 

The days of rich pockets and nuggets are by no 
means over in California. For instance, a few weeks 
ago they got $10, 000 out of a pocket in the Stow mine, 
Forbestown, Butte County, and the mine since made 
a clean-up of $20, 000. Henry Miller, of Magalia, in the 
same county, found a little pocket in his claim from 
which he took out in a few minutes $580. Ed. Gilbert 
found in his drift mine, near Butcher Ranch, Placer 
County, a nugget worth $2, 300. It was about ten inches 
the long way, from three to seven inches in width, 
and from an inch to an inch and a half in thickness. 
The whole surface was very irregular. Its beauty con­
sisted of having the formation of crystallized quartz, 
with clear-cut eorners, the sides of whose cubes shone 
with dazzling brilliancy at any angle from which a per­
son viewed it. The mine has been worked more or less 
since 1t!56. Louis Page and partners at Bald Mountain, 
Tuolumne County, after working a tunnel for nineteen 

Calling up is effected as follows : Suppose that tele- ! not used, the whole 3, 000, 000 gal­
phone No. 25 wants telephone No. 123. No. 25 presses Ions must pass through the sew­
his hundreds key once, tens key twice, units key three ers to flush them every day. The 

Fie'. 2.-THE SWITCHING MACHINE 

times. No. 2.5's connecting arm is then on the twenty- water will be used for a large number of baths and I months, have struck several very rich pockets, where 
third COli tact point of the second row of wire terminals ; tanks all over town, besides being put into private they have found nuggets worth $40, $80, and $140, and 
that is, on the '(me hundred and twenty-third contact houses, used for sprinkling the streets, subduing fires, lots more in sight. 
point. and furnishing small motors with power. There will These are only a few instances seen in our exchanges 

To signal subscriber No. 123, 01' call him to his phone, be about six miles of pipe necessary to bring the water in the past week 01' so, and there are, doubtless, others 
No. 25 rings his bell, which operation also rings No. in. The new Olympic Club will be the first establish- not chronicled. There are thousands of Chinese work-
123's bell. Conversation may then be carried on in the ment furnished with the salt water. ing in the mines of the State, but no one ever knows 
usual manner, after which the ear phones are hung up The plan originated with the Olympic Club members, what they get ; and in the richer claims run by white 
and No. 25 presses his release key, thereby actuating who made estimates and procured the franchise. - men little is said of the product. The gold mining in-
the release magnet, allowing the arm to return to nOI'- Paeijic Lumberman. terests of California are becoming better recognized 
mal position, by means of the weight seen at the left .. 1 • � .. than they have been of late years. The northern 
in Fig. 2. Bags I O l!ltcad 0" Barrels fo r Sugar. counties are only part.ly prospected, and even in the 

In machines having over one hundred contact points, The Philadelphia Re(;ord states that . ,  the Sugar older mining regions there is room for discovery. There 
the contact arm has another lllotion by which it is eu- Trust has contracted with John T. Bailey for 5, 000, 000 are many mines being worked steadily by private 
abled to reach any desired row. By using the thou- bags to take the place of barrels for the shipment of parties which are paying handsomely, but as no stock 

Fig. 3.-TELEPHONE CENTRAL OFFICE. 

refined sugars. The bags is for sale, very little is said of them in the public 
will be delivered in New prints.-Min. and Sci. Press. 
York, New Orleans, and .---...... -i ...... .. ------
Boston, as well as in Phila- Freparatloll 0" Wool. 

delphia. This is by far the In all branches of the woolen industry it is an in­
greatest bag contract ever _ dispensable fundamental condition that the wools to 
made in the United States. i be worked up are subjected to good factory washing, 
Philadelpliia is the center i such as is generally known. The wool must be per­
of this important industry. fectly free from grease and suint and must after wash­
The trust's reason for the ing have neither a smeary nor harsh feel; after drying, 
change from barrel to bag when compressed in the hand, it must readil y and 
is that the bag costs and with elasticity open (after quickly opening the hand) 
weighs considerably less and expand like feathers. 
than its old-time competi- For dyeing piece goods in light colors all wools are 
tor. The weight of the unsuitable which have a darker yellow or gray tint. 
bag is only 1),2' pounds, For light, delicate colors are also all mixtures of art 
that of the barrel 23 wools with other wools equally unsuitable, and finally 
pounds. Thus the differ- a wool material is to be rejected which by various 
ence in freight alone for diseases of the sheep is contaminated with corruption, 
carrying refined sugar to abrasions of skin, particles of blood, etc. Tar tips and 
its destination would pay seal wax from marking the sheep in the flocks are also 
several times over for the apt to cause stains upon the goods. Defective wools 
bag. In this view of the and such as have no clear appearance are only suita­
innovation the bag really ble for dark colors. 
costs the trust nothing, The fulling is good only if, besides closeness of the 
but comes to its hand with felt, the washing is perfect, so that all alkalies and 
a profit ready made. The particles of grease have been removed from it. 
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®o��e9ponilence. 

A Natural llIathelllattc1an. 

To the Editor of the Scientific American : 
I notice in SUPPLEMENT 879 a table for finding the 

day of the week for any given date. The table is the 
simplest one I have yet seen, but it seems to me 
that there may be a still simpler one. The reason I 
think so is that there is a simple-minded negro man 
here named William Butler who can tell, almost in­
stantly, the day of the week for any date within the 
last 300 or 400 years. He has been given numerous 
severe tests and has never made over one or two misses 
out of fully 100 trial questions put to him. 

J ,itutifi, jmtri'JII. 
at them sitting almost over me and apparently looking 
right into my eyes. After sitting a moment and tak­
ing a hasty survey, they lit under a white oak tree, 
not thirty feet away, and commenced eating acorns, 
which lay thickly on the ground. They gobbled them 
up with the characteristic gobble of ducks while feed­
ing. I was so surprised at first that I sat and stared 
at them, but recovering myself I fired at the one 
nearest me and killed it, a beautiful drake with 
feathers all variegated and golden. I hastily put him 
into my game sack and started for home, as it was 
getting late. On arriving there I examined him and 
found two acorns in his gullet about half way 
down, and, opening the crop, I found several more, all 
with the hulls entire. Little else was found in the 
crop, and I concluded that the acorns must have been 
one of their favorite foods, as there was plenty of 
duck weed in the pond and also a kind of grass seed 
of which they are very fond. Since then I have 
watched the wood duck, and often come upon them 
feeding on acorns under trees near some pond. But it 
is difficult for the hunter to get them then, as they im­
mediately rise among the trees and prevent a good 
shot at them, and no doubt this is why others have 
not discovered their peculiar food and written of the 
subject sooner. GEORGE E. MCCULLOCH. 

Fort Wayne, Ind. 

[NOVEMBER 26, 1 892. 

tained a portion of their green coloring matter (chI oro­
phyl). 

The most important matter in connection with such 
finds is unquestionably their age. We possess remains 
of funeral food from the fifth dynasty (3000 B . C . )  The 
brick pyramids of Dalschur furnished a perfectly well 
preserved legume of clover (Medicago hispida), and a 
grave at Sakkara a handful of barley ears. The re­
mains of the twelfth dynasty (2500 B. C.)  are still richer 
in contents, for the recovery of which WE, are indebted 
to Mariette Bey's industry. Among the funeral food 
of that period we find grains of mustard seed, cap­
sules of flaxseed, gourds, lentils, beans, figs, pine 
needles, juniper berries, etc. The most interesting 
and important acquisition to our h erbarium, in so far 
as concerns leaves and flowers, was obtained from the 
mummy find of Deir el Bahari in 1881. The richest 
booty was yielded by the tombs of Ahmes 1. ,  Ameno­
peth 1. ,  and Rameses 11.,  and generally from the eigh­
teenth to the eleventh century B.C. 

There is, however, a difficulty in determining the age 
of some of the most important flower discoveries with 
preCISIOn. Some of these very mummies were opened 
up and reswathed, from motives of piety, some five 
hundred years after they were first laid to rest : it is 
hence impossible to say whether the flowers date from 
the first or second period. But at the lowest estimate 
they are nearly three thousand years old, while the 

He evidently makes some sort of mental calculation, 
because he repeats a few words to himself rapidly and 
then gives the correct ans wer within five seconds. I 
have questioned him very closely to see if I could find 
out how he does it, but he is not possessed of sufficient 
intelligence to give any of his process. He says 
" he j ust knows it, " but he is surely possessed of some 
short cut by which he readily computes the day of 
the week. He knows all about leap years and old and 
new style dates, but he cannot add up any figures men­
tally the sum of which will exceed 50 or 60. Experts 
have in vain attempted to find out his method, but 
while he is perfectly willing to talk about it, he· can 
not give any satisfactory explanation of the matter. 
Is he a prodigy, or has he got hold of some short cut 

The OJdest Herbarlu lll In the WOI'Jd. oldest herbarium in Europe is scarcely four hundred 

process ? A. A. LEWIS. 
There is in the Egyptologist Museum at Cairo an years old. 

Somerset, Ky. , November 14, 1892. 
. ,  . . . 

'rhe Brooks COlllet. 

inconspicuous collection of dried or artistically pre- Among the flowers chiefly employed in floral decora­
pared parts of plants, which on more grounds than tion for the dead, we find the blue and white lotus, 
one is of universal interest. In the first place this col- the red poppy, oriental larkspur, hollyhock, the yellow 
lection constitutes the oldest herbarium in the world ; flowered Sesbania Egyptiaca, crown chrysanthemums, 

To the Editor of the Scientific American : it was collected from old Egyptian graves, and, at the safflower, pomegranate flowers, willow leaves, grasses, 
The comet discovered by me on August 28 of the pre- suggestion of the former director of the museum, etc. In the Grieco-Roman period celery lf�aves came 

sent year may now be easily observed with moderate Maspero, they were submitted to the well known into requisition. In the coffin of the so-called Kent 
. I d . d II . b . ht botanist and explorer, Dr. George Schweinfurth, for a mummy (t wentieth dynasty) celery was found mixed SIze te escopes, an IS gra ua y growmg rIg er. 

F b d f th t 11 . A " h thorough investigation. with lotus leaves and flowers. Onions, leeks, garlic, ound on the or er 0 e cons e atIOn urIga, t e 
wmet has moved through Gemini, Cancer, and Leo, As regards the significance of the use of plants in the etc. , played an important part also in the offerings to 
at the date of this writing being about twelve degrees death cult of the Egyptians, we must make a dis- the dead. 
south of the bright star Regulus. Its direction of mo- tinction between the edibles, which were ordinarily The Egyptians further deemed it a duty to provide 
tion is southeasterly, which will carry it through placed in earthen vessels on the floor of the sepulcher, wine for the comfort of their dead. This was not, 
Hydra, and early in December the comet will be found and which were regarded as necessary adj uncts in I however, offer�d i� liqu�d fo�m. The win� berry w�s 
in the constellation Corvus-the Crow. From th'3re it furnishing the " eternal house, "  as the Egyptians char- the usual medIUm m WhICh wIlle was prOVIded, whIle 
will move on toward the head of the Centaur. acterized the last resting place of their beloved ones, barley was provided to secure the deceased his modi· 

As some readers may wish to pick up the comet, I and those symbolic death offerings which were de- cum of beer. 
give a few positions as follows : signed to express reverence for the dead, especially in As to the fertility of seeds taken from Egyptian coffins, 

R. A. Dec!. Bouth. the higher sphere to which they were translated, and a great many fables have obtained currency. The 
Nov. 20 . . . . . , . . . . . . . . . . . . . . . . . . . . . .  lOh. 40m. 

.. 24.  . . . . . . . . . . . . . . . . . . . . . . . . . . lOb. 59m. 

.. 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . llh. 20m. 
Dec. 2 . . . .  . . .  . . . . . .  . . . . . . . . .  . •  llh. 4Om. 

. .  6 . . . . . . . . . . . . . . . . . . . . . . . . . . 12b. 2m. 

to which secret magical power was sometimes ascribed. closest investigation has determined that the seeds 
Prof. Schweinfurth says concerning these death offer- were all kiln-dried and partially roasted before being 
ings, which consisted principally of wreaths and gar- applied to their destined purposes. All attempts to 
lands of flowers : germinate grain taken from Egyptian tombs have been 

From these places the path of the 
readily traced. 

" Here (that is in the coffins) we find lotus flowers attended with negative results, and if occasionally 
comet may be fixed under the outer ties of the mummy wrapping, some of the grain procured with a mummy find has 

Early in December the comet will be thirty times 
brighter than at the date of discovery, and will con­
tinue to increase in brilliancy until about the time of 
its nearest approach to the sun, on December 28. The 
object is an interesting one in the telescope, having a 
bright, starlike nucleus and a well developed tail. 

with whole wreaths and bunches on the side of the been found fertile, it should be remembered that the 
mummy, between it and the inner folds of the grave Arabs, who do a large trade in mummies, are in the 
cloth, and also wreaths covering the breast of the habit of mixing a little new wheat with the old on 
mummy in concentric rows, or garlands twined about purely business principles. 

WILLIAM R. BROOKS. 
Smith Observatory, Geneva, N. Y., 

November 1 2, 1892. 

the head. These wreaths and garlands are character- One of the general conclusions to be drawn from 
istic in their arrangement and appearance, being such this herbarium is that Egypt has sustained no appre­
as are never found among any other people than the ciable climatic changes during the last 4, 000 years. ­
Egyptians. The limited space between the mummy Paul Pasig, in Westermann's Monats-Hefte ; The 

folds and the shroud did not admit of making the Na.tiona.l Druggist. 
wreaths as we make them. They had to be thin and -----_ ...... , ........ I� .. ------

.. • • •  .. flat. To this end leaves of leathery texture were taken, 
Birds that Eat Acorns. twice folded, and strung together with fibers of date 

1'0 the Edit01' of the Scientifie American : palms to form llittle agraffes for holding small flowers 
In the October 22 issue of this paper, page 257, was or petals, which were here secured as in a vise. Pin ally 

an article froUl Scienee, by Dr. Morris Gibbs, stati ng fine strips of date palm ran through the whole length­
that the number of birds in Michigan that feed upon ways, securing the perfectly tlat wreath." 
acorns is but six. These are the passenger pigeon, In this connection it may be relllarked that the rarity 
the morning dove, the white-bellied nut hatch, the of floral decoration was due to its costliness, which 
crow blackbird . the blue jay and the red-headed confined it mainly to the higher classes. People of 
wood peck!'r. I can add another to the list, though small means had to content themselves with colored 
the incident that brought it to my notice occurred in pictorial representations on the coffin lid. 
an adjoining State. This is none other than the com- While the long wreaths, together with the unar­
mon wood duck, found in almost all, if not all, of the ranged flowers and bunches of flowers, which were 
StateH. probably offered to the dear departed at the last mo-

About five years ago, while hunting ducks in Ohio, ment before the coffin was closed, are traceable to the 
I came on!' afternoon to a little pond, frequented earliest times, the olive wreaths are not seen before 
much by ducks. It was at the edge of a wood and a the Grieco-Roman epoch, an d appear to have been in­
rail fence partl y surrounded it. Several ducks flew up, troduced from Greece. 'Wreaths and garlands were 
apparently out of the wood, as I approached, and I not, however, wanting in a deeper symbolical meaning. 
sat down in a fence corner and waited for them to re- To the latter especially certain magic powers were 
turn. Presently they came back, and after a little ascribed. After due preparation with prescribed 
circling lit upon the water. As they did not light formulas, they enabled the dead to remember the 
close together, and I was only armed with an old prayers and petitions necessary to his salvation, and 
musket, I concluded to wait until they would swim to- further to present them acceptably, on which account 
gether, and thus get a chance to kill two of them or they were frequently styled " the crown of the right 
perhaps all. But they seemed to want to kepp apart. utterance. " 
I waited and waited, but not once could I get more The most of the floral remains recovered from Egyp­
than one in range. They just floated around a little, tian graves are in an astonishingly well preserved 
and occasionally tipped themselvE's up while reaching condition, so much so that after treatment with warm 
for something . on the .bottom. Other ducks circled I wat�r they can be handled like modern herbarium 
around but dId not l Ight. The ones on the water I specllllens. In some flowers the parts which were 
still kept apart, and I began to think it would be one · protected by an outer covering, pistils, anthers, etc. , 
duck or none. I had waited almost an hour. Sud- i were, in spite of their extreme delicacy, perfectly in­
denly all th ree started toward my side of the pond, : tact. The preservatiOn of the colors, too, is something 
and when near the edge raised and lit on the fencE' remarkable. Apart from the fact that the colors are 
just a panel from where I lay crouched. My heart 'I slightly faded they H how no very remarkable variation 
sank, for 1 thought my Jast chance for a duck was from modern specimens. Some water melon leavet-<, gone. I was almost afraid to breathe as I looked up even, by imlllersion in wa.ter showed that they still re-

FJuorography. 

Fluorography is a process that permits, through fluo­
rated inks, of transfE'rring lithographic or phototypic 
images to glass. In contact with sulphuric acid, these 
inks disengage hydrofiuoric acid, which engraves upon 
the glass delicate images that one might say were 
traced by snow and hoar frost. 

In order to obtain this artistic result, a phototype is 
inked with the following mixture : 

Gramme8. 

Glycerine . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
]'l uo .. par . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
Tallow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lOll 
Soap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
Borax . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  . . . .  . . . . . . . .  50 
Lamp bluck . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  50 

From this proofs are taken that are transferred to 
glass in the same manner as would be done for trans­
ferring them to a lithographic stone. Then the glass 
is bordered with wax and covered with sulphuric acid 
concentrated to 64,0 or 65° Baume. At the end of about 
twenty minutes the acid is poured off and the plate is 
washed thoroughly with water and cleansed with a 
solution of potash in order to remove every trace of acid. 
Finally, another washing is given with water and the 
glass is wiped with a warm cloth.-Le Genie Oivil. 

. '  . . .  

ANOTHER great railway engineering achievement 
was recently accomplished in England. This was the 
piercing· of the Totley t unnel on the Dore and Chinley 
Railway, the new line on the Midland system connect­
ing Sheffield with Manchester. The tunnel. with the 
exception of that which runs under the Severn, is the 
largest in England, being a little more than three and 
one-half miles in length. Over tOOO men have been 
engaged on the undertaking for the past four years, 
and considerable difficulties, caused by the presence of 
immense qua.ntities of water, have been surmounted. 
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The California Vine Dillealle. the leaves (examples of which are shown in colored ately wallhed with an abundance of water and then 

The California vine disease is the name that has plates) to ally the diseases. reated with a 5 per cent solution of hydroch loric acid, 
been given to a virulent disease attar-king the vine- The last two chapters, containin� remedies and sug- in which they are allowed to remain a sufficient length 
yards of Southern California, and causing widespread gestions for treatment and the general conclusions, of time to take on the desired aspect of mother-of-pearl. 
destruction. The trouble seems to have been first are those to which many readers will turn with great Finally, they are polished and brightened with a buff­
noticed in the year 1885, in the vicinity of Anaheim ; expectations. Beyond reading of negative results, they stick.-Moniteur Scientijique. 
and it assumed serious proportions in 1886. In the fall will find but little. An account is given of many • ' . .  • 
of that year many vineyards were dead or dying, and experiments made to prevent or cure the disease, but An Approaching' C OlDet-18 It Biela's " 

the grape growers had become alarmed. In 1887 the failure was the result in each case. The removal of all A comet, visible to the naked eye, and, on November 
United States Department of Agriculture sent Prof. diseased vines seems necessary ; spraying with Bor- 17, in the constellation Andromeda, is now approach­
F. L. Scribner to the region to look into the matter. deaux mixture or eau celeste may have some effect in ing the earth. It appeared on that datE' more than 
Prof. -<3cribner was accompanied by Prof. Viala, an stimulating the vine, but cannot be regarded as a double the size that it was when first discovered by 
authority on vine diseases of France, but the time preventive ; sulphuring is recommended, as well as Professor Holmes by photography at Lick Observa­
spent in the field was too short to permit of anything using perfectly healthy cuttings in starting new vine- tory. about midnight on November 6, occupying, on 
more than a general view. It was not until 1889 that yards. The effects of Uncinula spiralis, causing pow- the 17th, thirteen minutes of the arc of which it at first 
the Division of Vegetable Pathology of the Depart- dery mildew, should be further studied. Bacteriologi- sight occupied only five. Up to November 17, Pro­
ment of Agriculture took charge of the investigation cal investigations have not gone far enough to establish fessor Pickering, of Harvard, stated that its orbit could 
and sent a special agent into the field. This agent was the fact. of any causal relation to the disease, although not yet be estimated. Immediately upon the dis­
Mr. Newton B. Pierce. There have appeared from forms of thes 3 micro-organisms have been found in covery of the comet, Professor Pickering says : " We 
time to time brief notices of the work of Mr. Pierce, the diseased vines. Finally Mr. Pierce sums up what got two positions with our large telescope, and on the 
but no detailed account has been published until may be said in relation to a disease-inciting agency 9th we found the comet. It was observed about the 
within a few days. This detailed account is contained as follows : same time by Professor Barnard at the Lick Observa­
in Bulletin No. 2 of the Division of Vegetable Patho- " (1) The observed phenomena would be mostly tory. On the 10th a telegram was received from 
logy, entitled .. The California VinA Disease : a Pre- explained if we consider the disease to be due to an Professor Berberich, of Kiel Observatory, announcing 
liminary Report of Invest.igations by Newton B. epidemic caused by an external parasite arising after that its orbit was the same as that of Biela's. On the 
Pierce, Special Agent." It contains 222 pages, 25 the wet season of 1883-84, and spreading with greatest 13th a contradiction was made. Meanwhile we have 
plates, and 2 chartR. The letter submitting the report virulence from the vicinity of Anaheim. This parasite been getting observations of its location in space. 
being dated June 15, 1891, and that transmitting it must be capable of working during the most heated Our observations reveal this interesting feature, that 
April 15, 1892, shows a rather long delay in its issuance, portions of the year, and must exist at the present it has apparently remained stationary. Some one has 
due to causes incident to most government publica- time, although working with less intensity than at written a paper to show that the methods of comput­
tions. first. Uncinula spiralis is the only"parasite�yet known ing motion by increase or decrease of brightness are 

The report is a very full one. It treats first of the in the region which even approximately satisfies these incorrect. The fact that the Holmes comet is appar­
Drigin and growth of the early vine industry of Mexi- conditions, but more than normal virulence would ently about stationary goes to show either that it is 
co and California, i!l the course of which it is shown have to be assigned this fungus to explain the observed approaching us directly or is moving slowly. This 
that, although vines have been cultivated in Mexico results. observatory is at present the only place where observa­
for 350 years and in California for more than 100 years, " (2) The observed phenomena would be in the main tions of brightness are being made. Hence we are 
no such disease or wholesale death of vines was known explained if there were a form of micro-organism with- particularly desirous that a bright comet should come. 
previous to 1885 or 1886, when the disease became preva- in the vine capable of altering the normal physiologi- It is too early to determine how far off the comet will 
lent at Anaheim. Even in the very spot where it first cal relations of the plant at the heat of the season, and be when nearest the earth. Of course I cannot be 
appeared, vines had been cultivated for twenty-five which organism began to spread in the Santa Ana positive that this is Biela's r-omet. " 
years without any serious diseases appearing. Valley about the year 1884. Biela's was a small comet sixty-six years ago, a short 

Mr. Pierce then proceeds to give the characters of " (3) A weakened condition of the cell contents, ac- one, and remarkable for being a double one. It was 
the disease as it affects the different parts of the vine. quired under exceptional local conditions at some discovered in 1826 by an Austrian officer, whose name 
The leaves, for example, fail to develop chlorophyl in single period in the past, and which is persistent and it bears. Its periodic character was first detected by 
certain places, and they turn yellow or red, or else be- cumulative from one hot season to another, would in Gambart. Its orbit brought it within a few thousand 
come spotted. The characters vary in the several part explain the observed phenomena. The:objections miles of the earth. The comet returned in 1832. 
variet.ies, and are well shown in several colored plates. to this explanation are : (a) The cause and nature of Then it was expected that an encounter with the earth 
The canes are found to ripen unequally, presenting such a weakness are not fully apparent ; (b) it does not would take place, which created a panic in the south 
patches of green and brown after the leaves have account for the death of vines grown from unaffected of France. It passed the point where the expected 
fallen. The roots, too, become rotten, the whole cuttings since the disease appeared ; (c) it poorly har- collision was to occur a month before the earth ar­
finally passing into a loose amorphous mass, and the monizes with the health and normal productiveness of rived, and the nearest the two objects came to each 
epidermis can be easily drawn away from the xylem old vines for several years subsequent to the death of other was fifteen million miles. In 1839 it was again 
cylinder. The fruit dries upon the vine without ma- the first vineyards. "  seen. I n  1846 two comets were seen t o  grow from one, 
turing, and, even when reaching ma.turity, does not While Mr. Pierce in California has been studying the first recorded instance of the kind. The first dis­
possess the sweetness it ordinarily sbould. The sap this disease, others, in France, have been working covery of the division was made in New Haven. For 
becomes deficient in quantity and the new shoots are upon an equally mysterious malady of the vine. Ac- four months the pair traveled along side by side, 
brittle and can be readily broken. cording to published accounts, Mons. Viala and Sau- 160, 000 miles apart. Sometimes one was brighter than 

Such are the characters of the disease as given by vageau have been more successful than Mr. Pierce in the other. On the night of November 27, 1872, there 
Mr. Pierce. He then proceeds to trace the gradual ascertaining the cause of the disease. These authors was a wonderful meteoric shewer. In November, 1886, 
spread of the disease from Anaheim as a center, show- state that, in studying a disease discovered in France, there was another, and it was concluded that the 
ing it to extend rapidly in all directions, and to soon in 1882, and which caused the leaves to drop and the Biela comet was no more. That comet has been miss­
cause all the vines within the affected region to die. fruit to become wrinkled and dry, they discovered the ing five times, and more than once under favorable 
One of the peculiar signs of a diseased condition of reason to lie in a fungus allied to that producing club- conditions of visibility. It is once more the recurrence 
the vines is an increased yield of fruit. The amount is root in cabbages. This fungus they named Plasmo- of its time, and perhaps it has fiared up again for the 
sometimes doubled or even trebled one year and then diopho1'a 'Oitis. It occurs in the palisade tissue, and final time, lighting its fires in honor of the Columbian 
falls to less than half the amount which the vines spreads from thence into surrounding cells. The plas- period. Professor Pickering, besides observing the 
would normally produce the following year. modium often looks like the cell contents proper, but comet nightly with the 6 inch and the 15 inch tele-

In order to_ determine, if possible, the predisposing eventually it breaks up into masses which look like oil scopes, has been photographing it and its spectrum 
causes of the disease, various conditions were exam- drops, containing one or more vacuoles. No remedy is with the 11 inch and 8 inch glasses. 
ined. In brief, it was found that variations in soil had yet known. The interest 

'
of this in the present con- According to the calculations of Professor Boss, of 

no effect, the disease appearing on loose, gravelly soil, nection lies in the fact that in It later paper the same the Dudley Observatory, the Holmes comet will be 
on sandy loom, or on heavy adobe soil. Elevation and authors, in studying dried material affected with the very near the earth on N ovember 27 and 28, probably 
slope, drainage (artificial and natural), irrigation or California disease, conclude it to be cauRed by a fungus within 1, 000,000 miles. From the calculations, the 
non-irrigation on uplands or lowlands, manuring, were also, and they refer it to the same genus. under the earth is due to arrive at t.he point where its orbit is 
each and all counted out as factors in the production name of Plasmodiophora cali/ornica. They do not nearest the track of Biela's comet on the evening of 
of the disease. The influence of shade was found to know or any remedy, and it still remains to be seen November 27, at 10 o'clock, eastern standard t ime. The 
be considerable, those vines exposed to the full effects whether study of further material will eRtablish or comet is apparently due to arrive at that point on the 
of the sun succumbing sooner to the disease than refute their position. Meanwhile those whose vines morning of November 28 ; but, owing to the dis­
those partly shaded from it. The origin of the shade are being destroyed by the unseen enemy await with turbances by the attraction of the planets which the 
was immaterial, there being no difference whether anxiety some method of combating the mysterious comet has experienced, its exact course through space 
caused by deciduous or evergreen trees or by houses. foe. JOSEPH F. JAMES. is not now known with sufficient accuracy to justify a 
This is an interesting fact as showing the cause, what- Washington, D. C. ,  November 11, 1 892. prediction as to how near the comet will approach the 
ever it may t,e, to act more powerfully in the heat • ' . .  • earth. This must therefore be left to future observation 
than the cold. To Give the Appearallce of Tortoise Shell alld and calculation. 'All that can now be said is that in 

Studies of rainfall, temperature, and various other Mothe r-of-l,earl to Horn, case the Holmes comet is identical with the Biela'S, 
meteorological phenomena are considered to have no Mr. Bloch, of Paris. has patented a process for giving its approach t� the earth about November 28 will be 
effect. So, too, various " methods of cultivation, of objects made of horn the aspect of tortoise shell or much closer than in any other case on record. 
pruning, of grafting, of planting healthy or diseased mother-of-pearl by plunging them successively into an Professor Boss estimates the distance of the comet 
cuttings, seem to be unable to cause or modify the alkaline solution and a bath of a salt of lead. '.rhe ob- from the earth, on the evening of November 13, to 
disease, although it shows itself sooner when diseased ' jects, after a careful polishing, are immersed in a solu- have been 13, 500,000 miles. The comet then appeared 
cuttings are planted than when healthy ones are used. tion of carbonate of soda for a length of time sufficient as a large and bright nebulosity with well mal"ked, 

In the chapter dealing with the relationship of the to saponify the fatty matters, and are then washed with though relatively faint, central condensation. T h e  
disease there seems scarcely a point left untouched. an abundance of  water uutil there no longer remains : nebulosity was found to be nine minutes in  diam eter, 
The fungi affecting the roots, those attacking the either any fatty matter or soda upon the horn. They I and was much better defined 011 the eastern than on 
foliage, the fruit and the canes, animal parasites" (suc1). are then placed in water containing sufficient ammonia I the western side. The n ucleuR, or central condensa­
as mites, nematodes, and insects of various sorts), are to render it feebly alkaline, until every bit of sulphu- tion, was small and elongated toward the east. The 
all examined . Non-parasitic diseases, such as chloro- reted product has disappeared. In this state the horn diameter of the nebulosity is  estimated at about 36. 030 
sis, pourriture, or decay of vine roots, mal nero, has absolutely the appearance of tortoise shell. If it miles, and of the dense�t part about 300 miles. There 
rougeot, and folletage, are also discussed. Mr. Pierce is desired to give the objects the aspect of mother-of- was no appearance of a sol id kernel, such as is supposed 
does not consider " that mal nero, a serious disease of pearl, they are immersed in a 15 per cent bath of nitrate to exist at. the center of all great eomets. Assumi �g 
the vine in Europe, resembles the California disease, or acetate of lead long enough to allow of the deposit the cOlllet to be at the distance mentioned, any solId 
but rougeot and folletage present some analogies. l of a thin layer of lead Halt upon their surface. After body at its center smaller than fifty miles in diameter 
Still there are not en.ough, beyond the coloration of . being taken out of the bath, the objects are iwmedi- would probably have escaped detection. 
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LARGE DYNAMO ARMATURE FOR DIRECT 
DRIVING. 

Our engraving, for which we are indebted to indus­
tries, represents a large Fritsche armature for direct 
driving, in which connectors are employed, and the 
armature strips proper are 
l' a d  i a I. The armature 
conductors are again eon· 
nected up in serie�, ann 
the method of conpling 
can be easily gathereo 
from the illustration. We 
believe that Mr. Fritsche 
was the first to investigate 
the laws of the numbers of 
turns necessary to produce 
series winding in multipo­
lar dynamos. The con­
nectors in the radial arma­
tures are of course copper, 
and as the iron conductors 
are naturally large in com­
parison, it is easy to fit 
the connectors in neatly. 
Messrs. Fritsch & P ischon, 
of Berlin, have now been 
manufaeturing these ma­
chines for some tillie, and 
have made all si zes from 
5,000 watts up to slow­
speed direct-coupled dy­
namos giving 200 horse 
power each for central sta­
tion work. 

... . .. 
Velleerlng. 

',itutifit �mtrital. 
three hours and a half, arriving in the Holy City be­
fore six o'clock in the evening. 

In these days we consult Baedeker, who informs us 
that .Jaffa, pronounced Yafa, is a town with some 
export trade in wheat, sesame, grain, oranges, silk, and 

fNoVEMBER 26, 1 892, 

trees. There is a Greek monastery on the quay, and a 
Latin hospice, founded in 1654, said to occupy the site 
of the house of " one Simon, a tanner "-but the Mo­
hammedans claim this distinction for the site of a 
mosque near the Fanar, or lighthouse ; an Armenian 

monastery, too, in which 
Napoleon, when it was a 
French military hospit.al, 
ordered the plagu� pa­
tients to be put to death 
by poison. At .J affa, also, 
four thousand prisoner", of 
war, by his order, were 
deliberately m assacred. In 
the eighth century there 
was a Greek Church of St. 
Peter, on the supposed 
site of Tabitha's house. A 
German religious colony is 
settled at S a l' 0 n Il, two 
miles f r o  m the town. 
.Joppa was occupied in the 
twelfth c e n t u r y  by the 
knights crusaders, a n d  
was the scene of conflicts 
between Saladin and Rich­
ard Cceur oe Lion. The 
distance s o u  t h e  a s t to 
.Jerusalem, by the ordin­
ary road, is about thirty­
six m i l  e s. Ramleh and 
Lydoa were to w ns of much 
note in the times of the 
crusades and of the Arab 
rulers of Syria. The city 
of .Jerusalem has been of­
ten de�cribed.-l11u8tmted 
London News. 

• • •  
A. Ne,,' Color. 

A very interesting pro­
cess is the making of ve­
neering. 'l'he logs are first 
steamed, then stripped of 
the bark and taken to the 
cutter. In t h  e c u  t t e r ,  
which resembles a large 
tU1'lling lathe, a long knife 
driven by machinery is 
made slowly to approach 
the revolving log, peeling 
off the veneer into long 
strips, the desired thick­
ness varying from one­
f'ight.h to one-thirty-sec­
ond of an ineh. These 
strips are drawn out on a 
long table, cut and trim­
med i n  t o t h e  required 
sizes, and then are carried 

LARGE DYNAMO ARMATURE FOR DIRECT DRIVING. 

At a recent meeting of 
the chemical sectioll of 
the Franklin Institute Mr. 
Palmer read a note on " A  
Lilac Color from Extract 
of Chestnut." In experi­
menting with a commer­
cial extract of chestnut 
wood, with the idea of 
making gallofla vine there­
from, an un looked for re­
snIt was obtained. The 
extract was somewhat fer­
men ted ; that is, a part of 
the t a n  n i n had been 

to the dryhouse. The veneer is dried in long racks, 
two strips being placed together, turned so that the 
frames are opposite, to allow a free circulation of air. 
After drying it is pressed and packed into bales. 

.. . . . .. -- ... _--

THE JAFFA AND JERUSALEM RAILWAY. 

The first railway line in Syria and Palestine, con­
necting .Jaffa with .Jerusalem, was opened 011 Septem­
ber 26, by the Governor of .Jerusalem, Ibrahim Hakki 
Pasha, and by the Sultan's Special .Envoy, DjelaJ 
Pasha, General and Aide-de-Camp of his Imperial 
Majesty, in presence of several distinguished officials 
of the Ministr�' of Public Works, who arrived purpose­

soap ; a landing place, of course, for thousands of 
Mussulmans, .Jewish, and Christian pilgrims, the resi­
dence of a Turkish kaill1akam subordinate to the 
Pasha of .Jerusalem. The harbor, for small vessels 
only, is a basin formed by natural rocks under water 
and by the remains of ancient works of masonry ; its 
northern entrance, by the mole or pier, is endangered 
by sandbanks, and that from the northwest is very 
narrow. Larger vessels and steamers anchor in the 
roads half a mile from the shore ; passengers are landed 
by the boatmen. The town, built of tufa, with narrow, 
dusty streets, lies on a yellow beach , at the foot of a 
rock 116 feet high ; to the north are orchards and palm 

changed into gallic acid ; 
and the design was to convert this gallic acid into 
galloflavine by the usual method. A solution of the 
510 extract was made strongly alkaline with potash, 
and subjected to the action of a stream of air for 
about ten hours. The temperature, meantime, was 
kept below 50" F. At the end of th e period of oxi­
dation, the potash was neutralized with acetic acid. 
The solution so obtained was tested for galloflavine by 
working therein cotton and wool yarns with the ad­
dition of potash alum. W hile no yellow color was 
obtained, a clear, bright lilac was developed on both 
the animal and the vegetable fiber. The body giving 
this color has not yet been separated from the oxidized 

extract. 
-----4�.� .,  •• -----

ly from Const.'1ntinople to 
witness the event, and to 
examine the works t;:. see if 
the line were constructed 
in accordance w i t h the 
plans and the terms of the 
concession. The president 
of the railway company 
and several other gentle­
men and engineers arrived 
also from Paris for the oc­
casion. All the inhabitants 
of .Jerusalem a: n d t h e  
n e i g h b 0 l' i n g districts 
gathered near the railway 
station ; m 0 s t of them 
were struck with amaze­
ment. A b a n q u e t  was 
given by the railway com­
pany. The line is now 
open for traffic ; two trains 
run every day from .Jaffa 
to .J erusalem and the oppo­
site way, passing by the 
towns of R a m  l e h  and 
Lydda and several vil­
lages. Intending tourists 
may now be assured of 
fi n d i n g  comfortable ac­
commodation on t h e i l' 
journey to .J e r u s a l e m. 
Starting from .Jaffa in the 
afternoon at two o'clock, 
they reach Jerusalem in OPEIUN6 OF THE JAFFA AND JERUSALEM RAILW AY ; THE NEW STU'ION AT JERUSALEM. 

DR. GEORGE S. ALLEN, 
of New York, in the Inter­
national Dental Journal, 
recommends the use of a 
one to one thousand solu­
tion of bichloride of mer­
cury in rosewater, as an 
elegant and efficient disin­
fecting fiuid for instru· 
ments. Contrary to the 
common opinion that steel 
instruments • suffer ft'bm 
the use of any solution of 
the bichloride, he finds 
that they remain perfectly 
unaffected after being dip­
ped in it hundreds of times. 
By the use of rosewater 
th e bug poison taste of the 
simple solution is entirely 
supplanted by an agree­
able rose-flavored one. As 
the plain bichloride decom­
poses, he advises the pre­
paration of a one per cent 
solution from the tartaric 
sublimate tablets, and the 
addition of 9 parts of rose­

water to 1 of solution 
when it is wanted for the 
disinfection of instruments 
or fOl' use in the mouth. 
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Ordna nce Note •• 

The fo l lowing are from the recent report of the Chief 
of Ord narH'e, Hen eral Flagl er : 

The German :;lUokeless powder has the advantage of 
giving as g'ood velocity as the French with a some­
what less charg-e. The German powder has the further 
marked advautage that it is readily made up into 
cartridge!;, while a great deal of time i s  required for 
putt ing up the French powder. The type 10 inch B. L. 
�ifle ha� hee� l fir�d to date 158 rounds and the type 12 1 
lll<>h B. IJ. nfip U! roun d s. , 

The departl llent wil l  have completed by the end of , 
the calendar year U192, fifteen 8 inch guns, eight 10 I 
inch guns, and three 12 inch guns, which will be avail­
able for issue to the service as soon as the necessary 
carriages for m ounting them are provided. 

The extreme accuracy of fire is better illustrated by 
the statement that with the 8 inch gun in a target of 
five shots at a range of one mile, four out of the flve 
shots struck within an area 20 by 21 inches, and in a 
target of eight shots at a range of 3, 000 yards (about 
lJ4' miles) six shots struck within an area 1� by 4 feet. 

The test of the type 12 inch B. L. mortar, cast iron, , 
hooped, h as been cow pleted by the board for testing i 
rifled cannon, etc. , and adj udged to be satisfactory for 
issue to the service. 

• • • • • 
'('be Stone C u tlerfil' Strike. 

A writer in Stone who is in a position to know, says 
that the granite cutters lost in wages and assessments 
Iluring the recent long stJoike enough to buy and operate 
the leading q uarries in New England . He estimates 
the loss to the strikers at $2, 800, 000, and hi;; estimate is 
probably nearly correct . This shows pretty clearly I 
where the strike h its hardest. The quarries are still I there. The owners may have lost a portion of th i s . 

J titutifit !tneritlu. 
PRINCE EDWARD ISLAND TUNNEL TEST. 

It sometimes happens that an engineer by a simple, 
bold expedient revolutionizes certain engineering pro­
cesses, and not only greatly reduces the cost of con­
struction, but renders possible either a new class of work 
or develops a new phase of work in well known lines, 
eith er of which could lIot have been snccel;sfully carried 
out by the old methods. 

Exampl es of inventions of thi s class will occnr to the 

G U L F  
O F  

ROUTE O F  PRINCE EDWARD ISLAND TUNNEL. 

year' I> profits, but they have lived comfortably and reader, and we now have to add to the list the record 
the stri kers have not. of an engineering feat which, in the boldnel>s of it!; 

The above is from the Brickmake1', and if the figures <>oncepti on, t h e  simplicity of the d evices by wh ich it. 

are true it might bl:' a good idea for the cutters, the next was exeeuted, t.he �l1('CeSS attained, as well as the hear­
tilll e they eontemplate a strike, to put their heads and ing of the work on al'sociated interests, will compare 
money together and buy out the works. They can favorably with any engineering work of like magni­
then regulate their own wage� and hours . and arrange t ude. 
everyth ing else exactly to su it themselves, besides en- The work contemplated was the construction of a 
joying t h e  satisfaction of having no boss to watch and t unnl:'l between Prince Edward Island and New Brun�-

direct their work. wick, as shown on the annexed map, the distan<>e 
• • • being eight miles. 'rhe problem presented was that of 

How to (; olor L a n t e r n  Nllde",. testing the natlll'e of the earth betweeu the proposed 

Procure an assortmellt Ilf Juds('u's l iquid dyes of termini of the t unnel ; but the StraitsJof Northumbel'­

;;uitable tints, a slliall q llal ltity of spil'its of wine, not land being perpetually stormy and the depth of the 
met h yl ated, aud ;;ol l le  ealllel h air pelll'i\I>, 
;;mall paper !;tUlllPS, and a piece of glass to 
do duty as a. desk. I may here say it ilS 
of no u;;e trying to mix the d yes like other 
color ill order t o  make certain tints, for one 
color seellls to destroy tbe other instead of 
forl ! ling a tint midway between the two. 
The dyes m ust therefore be used alone, di­
luted more or less with spirits of wine, and 
one tint allowed to dry before another is ap­
plied . The pri ncipal difficulty is in avoid­
ing the thickenin;;- of color at the edges of 
the stroke, but with a little practice tbi,.; i s  

easily OVl:'rcome. Begi n with the most del i ­
cate tint;; first ; i ll a lands{" " ''l, the sky and 
water, finishing with the more pronounced 
colors. A drop 01' two of a suitably colored 
d ye being put into a small saucer, add suffi­
cient spirit to dilute it to the proper tint, 
h aving at hand a little plain spirit into 
which the brush cau be dipped as occasion 
lIlay require. Owing to the volatile nature of 
the medium, promptitude must be used to 
avoid waste, or the different tints may be 
kept diluted in slllall bottles. 

343 
Mills Building, in this city. A four-inch wrought iron 
pipe made up of 20 foot len�th s rests upon the bottom 
of the sea, and UpOll the upper end of th is pipe, which 
reachl:'s above the surface of the water, is arranged a 
platform on which is mounted an engine running at a 
high rate of speed. The pipe is trussed to make it 
rigid and it is supported in an upright posit.ion by 
means of four wh'e ropes set out at right angles to 
heavy anchors. The engine drives a diamond drill at 
the rate of 1, 000 revolutions per minute. A seow 
anchored neal' the pipe carries a 10 horse power boiler 
and other necessary maehinery, the boiler being con­
nected with the drill engine on the upper enil of the 
pipe by means of flexible tubi n�. Another flexible tube 
supplies water to the drill for lubricating purposes. 
By means of this arrangement the drill is always held 
in a vertical position, and is not subject to any vertical 
or lateral movement, although the scow carrying the 
boiler and pump may be tossing about in a heavy sea. 
The current in the channel offers a resist.ance to the 
pipe of 36 pounds to the square foot, but i t  i s  1'; 0  t ho­
roughly braced and stayed that it easily resists thi� 
pressure. 

The tests made indicate that the formation is  
highly favorable to tunnel constructioll . The <>.on­
tract for the tunnel is being carried ont u ud er the 
direction of the Dominion government, represented by 
Hon. George E. Foster, Minister of Finanee, Mr. Col­
lingwood Schrieber, Chief Engineer, and S i r Dou�las 

Fox, Consulting Engineer, of London . Mr. Alfred 
Palmer is reportin g  eugineel' for Sir Douglas Fox. 

.. . . , .  
A n  H I "toriall'" B,·aln. 

The late MI'. George Grote, the historian of Greece, 
expressed in writing, eigh t. years be fore his  death, a 
desire that after his decease his crani um should \w 
opened and his brain weighed and exalll i l led. T h e  
t,ask was undertaken by the late Prof. John lUaJ'�hall, 
and the results of his observations are set forth i l l  a 
full report printed in the current number of the .TOU1'­
nal of Anatomy and Phl/siolo!JY. Th e entire encepha­
lon, says Nat1l1'e, was somewhat above the average il l  
si7.e, if compared with the adult male brain at all ages. 
If allowance be made for the effects of senile wastiug, 
it must be regarded as a rather large brain , but not as 
an actually or especially large one. Th ere can be n o  
doubt, however, that it. was, a t  death, fl lrthel' dimin­
ished ill sil:e and weight th rough th e effects of disease, 
a;; shown by its lllarked deviation from the ord i n ary 
ratio as com pared with the bod y we ight. Ai; tpsted 

by the ;;tandard of 11lILf'l'ocephaly adopted 
by 'Yelcker, its utmost al lowahle weigh t  was 
below that standard ; amI a;; l'OI; t l'asted 
with the encephala of certai n ot.her elllinent 
men, it would find its place about one-third 
up from the lower elld of t.he list. The 
general form of the cranium was rath er or 
nearly brachycephalic, hut it was decidedly 
higher than usual. The cel'ebrulll itself wa�, 
in accordance with the shape of the crani ulll , 
short, broad , and deep. The "erebral COI I ­
volutions were very lllassive, beillg uot only 
broad and deep, hut wel l  fol ded , alld marked 
with secondary sulci . 'rhis condition was 
observable all over the cerebrum, but ch iefl y 
J'PtnaJ."�ble in the frontal and parietal )'1-\­
.giOWj. Shtdiefl in reference to Dr. Ferrip),'s 
�4!IlI into thE' lo<'ldimtjoll of fUlldioll 
1n t.be brain. the blU,h;� sh�e (If l""rt.aiD con­
V()M.�,,,·..,r ·grOlipe ut �fl.U1.'Utffinf! i1�est. 
M .� tetiectiODII a.& t.o tM'i'l"lfJ� ret""Iditl-<ir. 
ities, tfut th .. .se retf.acUtI.-&. .. "i dirt Of�t !!t'flllJ toO 
Prof. Marshall to be qttit« ttA;M.wnrtt,y, 
From the si7.e and richuess of the eonv0t6-
tions, the sufficiency of gray matter, both 
on the surface and in the interior of the 
hemispheres, and from the rellJarkable num­

ber of the white fibers, especial l y of the 
t.ransverse commissural ones, the brain of 
Mr. Grote is pronounced to have been of 
very perfect and high organization. 

• • • • •  
llIi rage. 

Suppose we desire to tint a moonlight 
scene with good clouds, and bright reflec­
tions on the water, a cottage with the win­
dows illuminated, or lanterns hanging to 
the rigging of ships. First take a small 
stump, dip it into a solution of wax in ben­
zole, or suitable greasy matter, going over 
all parts carefully that have to remain col­
orless. The windows and lanterns baving 
been tinted yellow or red, let these be waxed 
also. The slide then may be bodily immersed 
in weak greenish blue dye; blot off the edges 
and dry. This will be probably all that is 
required to complete the picture. With a 
daylight view, tint the sky pale blue, soften­
ing off the color toward the horizon with 
plain spirit. Then carefully go over the land­
scape with suitabl e tints, always putting on 
the lightest and most delicate first, and dry­
ing before the application of the darker 
greens, etc. It is best to use but little color, 
slightly tinted pictures having the best 

TESTING THE GEOLOGICAL FORMATION OF THE PROPOSED ROUTE 
OF THE PRINCE EDWARD ISLAND TUNNEL. 

A beautiful and in structive lectu re experi­
ment, illustrative of the cOl ldit i oll s of the 
heated atmosphere which give rise to the 
mirage, says Natu1'I', is described by Ml\l. J. 
Mace de Lepinay and A. Perot, in their 
" Etude du Mirage, " which appears i ll  the 
Annales de Ch i m ie et de Physilftli'. 'Yater is  
poured into a long rectangular trough, with 
glass sides, and covered with a layer of alco­
hol about two centimeters thick, containi ng 
a trace of fluorescence. After a few h ours, 
during which the al{'ohol diffuses slowly 
through the water, a flat beam of l ight is 

effect on the screen. Simple as this process 

is, excellent results may be obtained with little prac­
tice. Some colors are apt to dry duller than others. 
When this is the case a little �elat.jne solution poured 
over will restore the brilliauca, care being t�ktJu tu 
avoid dust in drying.-E. Dunmnre, Br. Jour. 

water being more than one hundred feet, the problelll 

was not so simple as it might appear. 
Our engravin� illustrates the way in which the 

feat was accomplillhed. The method and apparatus 

are the invention of Mr. Alfred Palmer, C. E., of the 

sent through the mixture at a very slight 
inclination to the horizon. Under t.hese conditions It 
kind of garland of light is seen to traverse the liquid , 
due to a series of curvilinear deflections or " mirages " 
in th e less highly refraet i ve water below and total 
reflections at the upper surface of the alcohol. 
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Natural HI.tory Note.. 

I of sap in plants, save tha.t the proceas is a purely phy-
Migratory Crabs.-In the West Indies there exist sical one. 

crabs that are both marine and terrestrial. These I In,ftuence of the Electric Light upon Planta.-Know­
crustaceans, according to the Revue des Sciences Na- I iug that the cultural experiments made with the elec· 
tttrelles Appliquees, always reproduce their species in tric light have had as a special object the general de­
the sea, but. in the adult state, frequent the shore, velopment of plants, Mr. Gaston Bonnier has, in some 
and, like the fish of the deluge of Deucalion, Ispoken investigations undertaken by him, endeavored to as­
of by Horace, make their way to the summit of high certam what modifications of anatomical structure it 
mountains. Once a year a curious instinct leads them would be possible to obtain by submitting plants to a 
to emigrate by thousands toward the sea, whither light of sensibly constant intensity. Two lots of simi­
they go to deposit their eggs. They travel as far as to lar plants were submitted, one of them to a constant 
the roadstead of Port Royal (Jamaica). Advantage is electric illumination and the other to the same illumi­
taken of this passage of the crabs to capture them. nation from six o'clock in the morning to six o'clock in 
Many of them contain magnificent corals. Their flesh, the evening, and then to darkness from six o'clock in 
besides. is highly esteemed in the Antilles. Their the evening to six o'clock in the morning. Finally, a 
young pass their larval state in the sea, wherein they third lot was submitted in the open air to the ordinal'Y 
swim about ft'eely, and afterward pass through a fresh normal conditions to serve as a term of comparison. 
water and terrestrial stage. From the experiments, which were made in the pa-

The Torpidity of Fish under lce.-The Zoolof}ische vilion of electricity of the Central HaIles at Paris, it 
(farten gives an account of some recent observations results : 1. That, through a continuous electric illu­
that have been made upon the resistance of flsh con- mination, it is possible to produce a great modifica­
flned under ice. It was already known that the carp tion in the leaves and the young trunks of trees. 2. 
( Cyprinus carp io) loses the power of motion when the That it is possible to realize a medium such that the 
temperature of the water descends below 4° C. In plant shall respire. assimilate, and transpire, night 
the recent experiments, from twenty to thirty speci- and day, in an invariable manner, the plant then 
mens of the following species were taken in the month seeming as if incommoded by such continuity and its 
of January : The common minnow (Phoxinus lrevis), tissues having a simpler structure. 3. That discontinu­
the gudgeon «(fobis jluviatilis), the bleak (Leucaspius ous electric illumination (with twelve hours of darkness 
delineatus), and the loach ( Cobitis barbatula). These out of the twenty-four) produces in the various or­
fish were put in the open air into wide-mouthed v!,!ssels, gans a structure that more closely approaches the nor­
whose bottoms were covered with a layer of earth. mal one than that brought about by an uninterrupted 
After a continuous period of cold, these vessels be- electric light. 
came covered with ice reaching a thickness of several The Feeding Habits of Serpents.-Since the month 
centimeters. The fish were soon observed to turn of August of 1885, the Garden of Plants, of Paris, has 
over, some upon the back and others upon the side, I been in possession of a South American boa (Boa 
and remain motionless. It was remarked that the mU1"inus), which has been the object of some interest­
chromatophores, especially in the minnow and loach, ing observations on the part of Mr. Vaillant, especially 
had become more intense than at the epoch of spawn- as regards its alimentation. 
ing. All the animals appeared to be dead. but after a This serpent is at least twenty feet in length. From 
hole had been made in the ice they soon began to the time of its reception by the garden up to the end 
move their gills. at first slowly, and then more rapidly. of the year 1891 it has taken food thirty-four times, 
It was not till after several hours, when the water was that is to say. on an average of five times a year, the 
warmed, that they regained their ordinary vivacity. interval between its meals varying from 28 to 204 days. 

Hairs and Feathers. -A remarkable speculation that The animal regulates its own meals, manifesting its 
necessitates further independent research appears in a hunger by a characteristic uneasiness. Its food has 
recent number of the Morpholog'isches Jahrbuch. As almost always consisted of goats of small size. although 
is well known, it is the common belief that the hairs on three occasions it has taken rabbits, and on one oc­
of mammals. the feathers of birds, and the scales of casion a goose. The largest animal that it has swal­
reptiles are all epidermal structures of a fundament- lowed is a kid weighing 26 pounds, representing about 
ally identical character ; but after an elaborate study 'I a sixth of its own weight. It is well known. however. 
of the growth and development of these several pro- that serpents are capable of swallowing anil11als almost 
tective coverings. Dr. F. Maurer. of Heidelberg, now I as large as themselves, and at the menagerie of thp 
arrives at the conclusion that hairs are, in every re- I museum, a few years;-ago, a horned viper was caught in 
spec�, distinct from feathers and reptil!an scales. He I the �c� of swa:llowing a F�ench viper, its co�panion in 
conSIders that they are homologous WIth the sensory 

I 
captIVIty, whICh was a httle larger than Itself. The 

points in . the skin of the amphibia, or. at least. that horned viper did,. not appear in any way to suffer from 
they are outgrowths from these . points as bases. Re- . its meal As for the digestive function, that is rela­
ferring to the fact that the characters of the integu- I tively rapid, for the residna of it are generally evacu­
ment are of importance in classifying the great groups ated at a single time, after each meal, and at the end 
of vertebrata, Dr. Maurer thus concludes that his re- ; of but a few days. 
searches confirm the supposition that the mammalia i The Double Cocoanut Palm.-After lllany failures, 
are derived directly from the amphibia, and have not the horticulturists of Kew have succeeded in growing a 
had any reptilian ancestors. 

. 
young " double cocoanut palm " (Lodoicea seychel-

The Ascent of Sap in Plants.-A problem familiar larum). The plant is a native of the Sey<>n(;tltls, and 
to all students of botany is that relating to the ascent very rarely 8een in culti vation. The ,,-'&rmination of 
of water in plant.s. Text books explain the phenome- the double cocoanut occupif1'-s pea.�l,) t wo years, and its 
non in more or less plausible ways, and doubtless it may I attainIDP-nt t(t :r:.::.tilrity is very slow. Its peculiar mode 
be news to many to be told that they know noth ir:.l( of germination is a source of great difficulty in cultiva­
about it. tion. The radicle grows down from the large, heavy 

ThE" laLtilt alld pelt::.!>", .he lLlu" i, �!;.�:-C-:<lgh investiga seed in the form of a stout tap root. carrying with it 
t:"n in this direction is that by Professor Strasburger, the stem b1,ld or plumule inclosed in the sheath of the 
of the University of Bonn. In the recently issued cotyledon. By the ultimate splitt�ng of the latter the 
record of his latest physiological work the present as- plumule is set free and able to ascend. If this long 
pect of the question is clearly put. It is shown that and slowly-growing process be injured. success cannot 
experiments in the " ringing " of plants had no other be expected. The trunk of the adult tree may reach 
result than to again prove that the water current is 100 feet in height, though scarcely a foot in diameter. 
conducted through thE" wood. The living alburnum The male and female flowers are borne on separate in­
in this alone is functional, but it is not admitted that dividuals. The immense fruit.s average forty pounds 
living cells have any share in the process. Then, in weight ; they contain, within a thick flbrous husk, 
again, though facts seemed conclusively to indicate one, two, or sometimes three large nuts, with hard and 
that the current passes through the cavities of the thick black shells, each divided about half way down 
trachere, the theory that the protoplasm assists t.he into two lobes. Before the discovery of the Seychelles 
passage of the water, by its contract.ion or by its in- Islands, in 1743, considerable mystery attached to these 
fluence on osmosis, had to be rejected as untenable. nuts, which were often found floating in the Indian 
The evidence all appears to favor the conclusion that Ocean (hence the name ' ·Coco de Mer "). and highly 
the ascent of water in plants is a purely physical pro- prized by the natives of the Archipelago. Rumphius, 
cess. That it is not a vital one was proved by the in his •• Herbarium Amboinense " (1750), speaks of the 
ability to cause an upward flow in plants previously nut as .. huj us miri miraculi natQrre. quod princeps est 
killed by various methods. The conditions necessary omnium marinarum rerum, quae rarae habentur. " It 
for the ascent of liquid are stated to be that the cell is not, he says, a terrestrial fruit which has happened 
walls should be in a state of imbibition. while the to fall into the sea and thus become petrified, as 
trachere are within certain limits filled with water and Garcias ab Orta would persuade us. but a fruit actually 
isolated from the air. The learned professor definitely growing in t he sea, the tree being hidden from the 
disposes of some time-worn explnnations when he human eye. He mentions some curious fables in con­
states that atmospheric pressure simply helps to keep nection with it. and says there are many more not 
the water suspended, that the only importance of worth the telling. 
transpiration in this connection is that it makes room In olden t.imes important medicinal virtues were at­
for the ascending fluid, and that root pressure is not tributed to the fruits of this magnificent palm, water 
immediately concerned in the process at all. Capil- drank out of vessels made from them being supposed 
larity has long been known to be insufficient to 00- to preserve people from aU complaints, and extrava­
count for the phenomena, and the net result of the re- gant prices were consequently paid for them. At the 
search il! that we are left in the position of knowing preseQt da.y they are converted into various domestic 
nothing whatever concerning thp- quae of the allCeIlt utenaila, while the wood IIGrvea for ma.ny ulileful pur-
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poses, and the leaves are made into hats ·and beautiful 
baskets, cigar cases, etc., besides being used for thatch­
ing. 

The reprehensible practice of destroying the trees for 
the sake of their nuts wilL it is to be feared, lead to the 
extinction of the coco de mer, which will become in re­
ality as rare as it was supposed to be by the voyagers 
who picked up the first known specimens of the nuts 
floating on the sea. 

The Distance to which Bees Fly.-Insect Life says : 
However difficult it is to determine the rate of speed 
of bees, and hence however erroneous any calculations 
based upon such determinations may be, it is not at all 
difficult to tell practically how far bees actually go after 
honey. Apis MelliJica has been introduced into regions 
where the species did not exist before, and careful obser­
vations have been made regarding the range of its flight, 
and also the yellow varieties have been taken to coun­
tries or localities where only brown or black bees were 
found, and the dark varieties have been experimented 
with in regions where only yellow bees were natives. 
In this manner it has been readily and accurately de­
termined that they generally work within a distance 
of 2 miles from their hives, although t.hey will in rare 
instances go as far as 4 or 5 miles, and a resident of an 
island off the coast of Texas reported, several years 
ago, having followed his bees in a boat, and found 
thpm working on the mainland, a distance of 7 miles 
from their hives. But no practical bee keeper would 
expect favorable results from pasturage located over 
3 miles from his apiary. and marked advantage can 
only be awaited when the honey sources are located 
within 2 miles in a direct line from the apiary. . ' . .  

A New I n d u stry Cor Mexico. 

It is stated that C. P. Huntington, of the Southern 
Pacific and Mexican International Railways, has pur­
chased the Cerro Mercado, of Durango, Mexico, and 
that he intends to erect a large steel and iron plant 
near Durango City. This Cerro Mercado is an immense 
mass of iron ore, one mile long, one-third of a mile 
wide, aud rising from 400 to 650 feet above the level of 
the plain on which it is situated. Its existence has 
been known for many years. It was discovered by 
the Spanish early in the sixteenth century, and in 1 558 
an expedition was sent out to examine it, owing more 
to the rumors that it contained large bodies of gold and 
silver ores than from any belief that an iron property, 
however rich, could be profltable at that time. No dis­
coveries of the precious metals being made, it was 
abandoned for the time being, and it was not until 
after the independence of Mexico was declared that an 
English company acquired the property and the right 
t.o establish irou works on it, when act.ual development 
work and the production of pig iron was commenced 
on a comparatively large scale. 

Previous to this a small quantity of malleable iron was 
produced by the agriculturists of the vicinity, metal­
lurgists for the time being. in small Catalan forges. 

Weidner. who examined the property for the Mexican 
government in 1858, estimated the mass to contain 
250,000,000 net tons of 50 per cent ore, and Mr. John 
Berkinbine. the eminent authority on iron, while dis­
agreeing with Weidner's extravagant estimate, pro­
nOUl:iced the deposit to be " the most extensive known 
single deposit of iron ore on the American continent, 
or, possibly, in the world. ,. He is inclined to the be­
lief that the Cerro Mercado consists of one or more 
lenses of specular iron ore standing nearly vertical. the 
walls of which cannot be observed, owing to the 
detrital talus at the bottom. An average of all the 
samples, from about 1.0, 000, 000 square feet of surface, 
analyzed by McCreath. gave metallic iron 55 '8, man­
ganese 0 '079, sulphur 0 '085, phosphorus 1 '328. Seleded 
specimens showed but 0 '003 phosphorus, and Mr. Berk­
inbine thinks it not improbable that large quantities 
of Bessemer ore could be mined. 

In late years the property has been in the hands of 
American capitalists, who. it is to be regretted. have 
not made any profits on their investments, but this is 
to be ascribed rather to the want of fuel and the small 
and local demand than the failure of the deposit itself 
to meet the requirements of a successful venture. At 
the present day the conditions are changed, as the 
Mexican International Railroad is at Durango. Instead 
of being obliged to rely upon the insufficient supply of 
charcoal brought in by the burro load, coke of fair 
q uality can be hauled to Durango by rail, and the pro­
duction instead of being limited to the requirements of 
the immediate vicinity can be extended to supply the 
entire republic.-Eng. and Min. Jour. 

• · e ·  • 
The Yard lllea .... rt· and the Meter. 

The true equivalent of the yard measure in terms of 
the meter is found by Professors Comstock and Titt· 
man, of the United St.ates Coast Survey, and by Dr. 
Peters, of Germany, director of the International Com­
mittee of Weights and Measures, t.o be 39 '3700 inches. 
The correction is 0 '0008 of an inch. the value found by 
Kater and Arago in 1818, and in vogue since that year, 
being 39 '3708 inches. The corrected measure, 39 '370C 

inches. �ill, it is expected, duly become thE.> recognized 
atandard. 
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IMPROVED WINDING GEAR FOR SEVENTY-FIVE TON 

SHEAR LEGS. 

The accompanying illustrations show the machinery 
for a set of shear legs for lifting seventy-five tons, and 
a general view of the shear legs and machinery. The 
specification states that the machinery was to be capa­
ble of lifting : (1) 75 tons at 2 ft. per minute on the 
larger barrel ; (2) 30 tons at 6 ft. per minute QIl the 
larger barrel ; (3) 10 tons at 12 ft. per minute on the 
smaller barrel. For 1 the motion is con­
veyed from the engine shaft through a 
double set of spur wheels and pinions to 
a worm and worm wheel, the latter being 
keyed to the same shaft as the larger 
barrel ; for 2 the motion is direct from 
the engine shaft to the worm and worm 
wheel and larger barrel ; for 3 the mo-
tion is from the engine shaft to a bevel 
wheel and pinion on a secondary shaft, at 
right angles to the engine shaft. At the 
other end of the secondary shaft is a spur 
pinion keyed to the shaft, and gearing , .�. with a spur wheel keyed to the same __ :.: 
shaft as the smaller barrel. 

J t itutifit jmetitJII. 345 
introduced thus, until the entire cavity is filled. Then time negatives, two-thirds, or, better, do away with 
one may begin with the opposite side and do likewise. I the potash and increase the quantity of carbonate of 
In the course of a quarter of an hour the mucous mem- i potash to 95 grammes. If necessary, add a few drops 
brane begins to secrete profusely, and if the cotton is of a solution of bromide of potassium at 10 to 100. 
then removed it will be found that it is saturated with I The author says that it stains neither the plate nor 
secretions, and the crusts lie on the rolls of cotton, thus the fingers, that it never detaches the gelatine, that it 
leaving a nicely cleaned cavity for the application of acts rapidly, yielding vigorous negatives without being 
the remedies. He never employs any watery solutions, hard, full of details in the half tones. Several plates . 
but salves, which are rubbed into the nasal mucous may be deveioped in the same bath-thus 70 c. c. of 

the developer and 70 c. c. of water were 
sufficient to develop twelve instantane­
ous plates 9 by 12 centimeters ; the first 
required three and one-half minutes, and 
the last eight to ten minutes. None ac­
quired a yellow color ; all were good, and 
the bath was hardly deeper in color than 
the new bath.-La Nature. 

.. . ... 

���::::::::::::::::::::�-___ --. ,....... 
Lead a .. a Tooth FlIlln". 

.... . 
,..... . ...... 

Dr. S. S. Davidson, of Ottawa, in the 

..... ..... Dominion Dental Journal, says : 
.... .... . " On June 14, a physician practicing '" 

in Ottawa, and well known for his hunt-
The shaft carrying the smaller barrel is 

fitted at its outer ends with warping 
drums keyed to the shan, and the barrel 
itself runs loose upon the shaft, being 
connected to, or disconnected from, the 
driving shaft by means of a clutch. 
When disconnected from the shaft, any 
load upon the barrel can be held, or low­
ered, by means of a hand brake and foot 
lever, and the warping ends can be 
worked by steam independently of the 

DIAGRAM OF SEVENTY·FIVE TON SHEAR LEGS. 

ing propensities. came to my office to 
have a lower wisdom tooth treated. 
After this was accomplished he asked 
me if there were any other teeth in that 
vicinity that required treatment. Exam­
ining the second molar, I found what I 
thought to be an amalgam filling in the 
grinding surface, which had the appear­
ance of years of service. I remarked 
that the filling in this tooth was still 
giving good service. He declared he 

barrel. Both barrels are of sufficient size to take the 
total lengths of rope required by the specification 
without overlapping. Among the details it may be 
mentioned that the engine-two-cylinder horizontal 
type-is fitted with link gear and steel motion rods. 
The worm is of steel turned from the solid, and runs 
in an oil trough ; all forgings are of steel ; all the 
wheels are of cast steel ; and the thrust, as well as all 
the other bearings, is fitted with heavy gun· metal 
bushes. 

The machinery has been designed and manufactured 
for a foreign dockyard by Messrs. Baxter, engineer 
contractors to the Admiralty and foreign governments, 
of Sandiacre, Nottingham.-The Engineer 

. . ' .  
A. Substitute for the Nasal Do u che. 

Dr. Bloebaum no longer uses the nasal douche in re­
moving crusts from the nasal cavity. He simply twists 
a long and thin roll of cotton on a knitting needle, 
introduces it into the nose, and withdraws the needle, 
leaving the cotton in the nose. A second and third are 

membrane, or powders, which are insufflated.-Lancet­
Clinic. 

.. . . . . 
llUxtol : .\. New Developer. 

The name of mixtol has been given to It developer 
containing hydroquinone and eikollogen. Here is the 
formula and the order in which the author recom­
mends making this solution : 

8nlpbite of ooda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hydroquilloue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Eikonogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Yellow pruooiatc . . . .  . . . . . . . . . . . . . . . . . . 

Carbonate of potao h .  . . . . . . . .  . . . . . . . . . . . . . . . . . . •  

Caustic pot".b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

120 gru.mme�. 

]5 .. 
10 

20 
75 
15 

Bromide of pota�8ium . . . . . . . .  . . . .  . . .  • . . . . • . . . . .  1 gramme. 

Boiling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] ,000 c.  c . 
Glycerine.  . . . . .  . . .  . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . .  . . .  . . 10 c rop •. 

Care must be taken to operate on a slow fire, and to 
wait until each salt is well dissolved before adding the 
other. This solution, when filtered, is of a beautiful 
yellow color. and of perfect transparence. It keeps 
well. For instantaneities, add one-half water ; for 

lIever had a tooth filled, and never before had required 
the services of a dentist. Upon closer examination I 
found the cavity filled with a grain of No. 4 shot. This 
had been jammed in so hard that it completely stopped 
the opening to the cavity. Around the edge an oxide 
had formed, and to all appearance was'preserving that 
tooth as well as the most carefully inserted gold filling. 
The only way the worthy doctor could account for it 
was in eating a tempting morsel of wild duck, of which 
he is very fond. The shot being embedded in the meat 
had crowded into the cavity unknown to h im and there 
remained. Strange to say, he would not have it re­
moved and replaced by a more costly filling, remarking 
, That is good enough for me. ' " 

. . . .. . 

'l'HE General 1<�lectric Company now has establish­
ments at Lynn, Mass. , Schenectady, N. Y. , and Cleve­
land, Ohio, and employs upward of 15, 000 men. The 
rise and growth of electrical industries in this country 
is something astonishing. 

STEAK WINDING GEAR FOR BEVENl'Y-FIVE l'OK SHEAR LEGB. 
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RECENTLY PATENTED INVENTIONb. 
I�llgi lleerj ng. 

GAS EXlHNH EXHAUST FU RNACE.­
H i ppo!yte J .  Se igueu ret , Henderson, .Minn. Thh� en· 

g i ne combinel:5 a ga� engine and a s team engine i n a 

maImer desigucd to uti l ize the heat of the products of  
co m hl l� t lon in  the former to propel the steam cllgine. 

The g-a8 eng i ne i to!  placed in the water �pacc o f  the 
boi ier, and arraTH !cd to exhau�t into t he the box or 
comb u:-.t ion c h a m ber, the parts of the cl Igil lc  winch do 
not {Himlt of bei ng pl aced under wuter bemg set up 
oU L8ide the bOIler. The ga8 t!U g i llC may be o f the or. 
1 i nary const ruction, and both boiler and engine may 
be vertical or horizo n t a l .  

'VATER INDICATOR FOR BOILHRS. ­

W i l l i a m  II . H()d �er�, B!lY �ide. �. Y. A recep tac le 
contain ing an expal l s i ble l iqu id or gas, and provided 
W i th a diaphragm, is !Su ppor t ed by a shel l , through 
which i t  is  cO ll llected with the water coluIllll of a 

boi l er, a le vel' being f u lcrumed on the diaphragm and 
an o t her l�ycr Oll t h e �ll pport, the re be i ng- a l so a connf'c· 
t ion hetw l>en t he d i aphragm and nn a larm mechanitlID, 

by w h i c h  an a lur m w i l l  be givel1 when a predeterm ined 
quan tity of water is in the boiler or w hen a certain de­
gree of temperature i!.'l reached. The device is of eim­
pIp  and d u rable cons truct i on , read i ly appl icabl� to any 
hoiler, and w i t h o u t  the inclo�ill� tu be m a y  be used as 
a thermosta t in factories, green hou!:5e�, hotel s, mines, 
etc. 

WATER ELHVATOR. -Rufus 'V. Tins­
l ey , Cuion,  S.  U.  An ap,",aratll� uduvted to rai�c wuter 

hy the automatic press u re of the water w ithin two cyl­

i n der!:! is provided by this invent IOn.  The {'yl i nders 
each contuiu a reciprocating p iston having a val ved 
water-conducting tube of le!Ss diameter at tached to i t� 
u p per � i dl�. through which tubes water i� forced up as 
t he piston du ·cend�. \rater i s  a l ternatel y  adm i t t t ·d to 
al ld  cut  off fro m the re�pect ivc cy 1 i nder�, and h ;  t hus 
forced ai tcl'lJU t.cly u p  the re8pective pis ton tubes, the 
wel.goht of  the colu m n  of  water i n  each tube abovc i t s  
v a l v e  baiallcil ig t h e  column in thc other tnbe, whether 

t l w tllbes arc l"I sing or fal l i ng-. 

Powmm J\IOTOR. -George V. Sheffield. 
\" : \\' lor k C I t y .  The d ri v wg !'Ohaft of t h is motor is 
con nectt,d w i th a pie-ton over which 8l ide� a carrier 

h l o c k  1 Il an inclosed cham her. the bl cck havi ng a cell­

t nt.! chamber and a serie8 of pa�sagcs in al ternati ng 
COlll lection w i t h  a f u rnace through w h ich pas�cs a fir­

i l lg  pin m t o  the b l ock . wh ile a reci procat l l lg  ho pper 

.lbo\,e the block su ppl ics lllCaE' u rcd qnantities of thc 
exp] ot3ive componnd in accordance w i t h  the adjust­

ment of  a t ime connection. The arrangement is euch 
t hat the appl icat ion of the power o f  the powder to the 
pistons may be made i ll a safe and ·effecti ve manner, a 
uniform charge of powder heing aftorded for each ex­
p los ion , 

CAR COUPIJI:S-G. -Horatio G. Wood, 
Ne w port, R. 1.  Com biue;! w i th a .l otted drawhead 
and a vertICal ly movuble pill hav i ng a rearward ly ex­

ten ding arm i1:! a swinging weighted lifting leve r pivoted 
in the rear of the pin, the lever hwing its l ower end 
adapted to extend into the path of ., coupling link, 
\'v hi le  its u pper end i!:5 recessed t o  receive an arm of the 

pin, there beiu� a crank mechanism to operate the l i ft­
i llg lever. The device is si mpl e, strong, and cheap, and 

may be u'sed w i t h  any of the common ltnk aud p in 

coupl im!El, enabl i n g  t he car� to be a n tomat ical ly 
coupled Oil com i ng to�ether, while the uncoupling may 
be effect.ed from the top or "ides of the car . 

CAR COUPLING. -Melvin T. J\Iiles, 
I.e �( ar�, Iowa.  1'h i s  is  a simple,  strong and au t.omatic 
cOll pl i n�, of t;uch form that an ordi nary l i n k  may be 
l1sed to cou nect two of the improved co up l i ngs, or to 
con pie the i m provcd device with lin ordlllary b u l l  nose 
eou p l i llg of the l i n k  and pin type. At the rear of the 

d ra w h ead apl�rture i s  a d i sk-hke pivoted coupl ing dog 
havi l lg a toe formed by cuttiug away part of the d i sk, 
t. here bei ng a y in rearward of the toe, w hile a notched 
cro •• bar i" adapted to l ock or release the dog by its 
s l i d i n g  movement, there being means to move the bar 
101lgi t l l u i ll a l l y .  

PNHU)IATIC CAR BRAKE COUPLING. ­
}{Llf1 l8  \\'. Ti u8 Iey , U n i on,  S. C. Combined w i t h  a 
cuu p l l llg head havi ng val ves and a bracket attached to 
the car frame and a vertical sl ot, I s  a spring attached 
to and sup porti ng the head , with means for securing ii  
to the slotted bracket , and adj usting it h igher and 

lower. The eoupling and tlncouplin� of the air pi pes 

ie, v dth this im provement, effected automatical l y ,  the 
attentIon of a train hand not being necessary, the ai r 

pre8sure instantly forcing the valves to tbeir  seats 
when the cou pl ing bead8 separate, 80 that escape or 
lea}\: age is p reven ted while t he cars are I I llcou pled. 

STREET CAR. -John E. Foster, Mon­
m.o u t h .  I l l .  At the car end n.re two doors b inged at 

thei r inner edges, one s wing i ng' inward and the other 
out ward , and outside of these is a vestibule who,e 

floor h �  bel o w that of the cur, w ith fl.l id in2' door� o n e  on 
each !'Olde of the center. The passenger stepping Into 
the ve8 tibule is eafe,  uO m'aner how Ruddenly the car 
�top8 or startt'l, and i t  is deRigned to have pastoengers 

�nt"r by the right hand door and leave hy the left hand 
door, perm itti ng load ing and unloading without any 

crowding. 

Electrical. 

AUTOMA'l'IC ELECTRIC SCALE. - Paul 
J. KuhlJachcr, Ashland, Ky. This i� all i m provemeI: t 
i l l  track �cale8 for weighill� railroad cars and the ir  
coutents,  but appl icabl e  also to other pu rposes. The 
poise i s attached to a flexi ble connection running 

parai lel to the scale heam and pas.iug around pulleys, 
the connection bemg moved to adj ust the poise by an 

elect.ric motor. The field magnets of the motor are 
fasteued to the short end or the scal� heam and carry 
the Ilrmature at their  lo\\'er ends, the weighing heine 
effected au to matical l y as the l oad is placed upon the 
scales und the weight recorded by pri nti ng at the same 
time. 

I citutific jmtticJu. 
Mining. 

O R E  C ONCENTRATOR. - Thomas T. 
McNary, Hailey, Idaho. Within a mi tab ly constructed 
casing havicg at one end a hopper throu�h which the 

material to be treated is discharged is a series of V­
shaped conuected channels, each formed at i t s  apex 

w i t h  a trausverse slot, a }J ipe connect.ed w i t. h  the w ater 

s upply d ischargi ug the water u nder pre"su re i nto the 
slot. The construction i8 simple aud inexpensive, and 
is more especially designed for separating the sand 
from the precious metals, to prepare the ore for the j igs 
and table •• 

ORE SEPARATOR.-Carl A. E. l\leinicke, 
Clau8thal , PrlU:l:·;ja,  Ge rma[)y . 'l' h b  ii'l au ore t-lizillg or 

grading apparatus in which all a�celld i l l g  column o f  

water separates t h e  valuable material snd passes i t  
through differe u t  channels, according to i ts  � i z e  snd 

\\'eight.  Combinrd with a hop per di�charging iuto a 
vertirally arranged channel into which open one or 

mon� i n lets at one sidt', i8 a series of hranch ou t let8 011 
the opposi te .ide of the chan nel , located one above the 

o ther. an o verflow heing arrauged above the uppermost 

branch ontlet. 

Agricultu ral .  

PLOW. - Marcus L. Battle, Cairo, Ga. 
The . hare o f  this pl o w has un i mlependen t blade and 
poin t ,  and a shoe is provided for connecting the t\\'o 
sect ions. The construction of the shoe is such that 
blades of different widths and degrees of c.urvature may 
be employed i n  the formatiou o f  the com pleted share, 

to tu rn the earth more or less over� The Im provemen t 
also provides an adj nstable laudside with cutte,. 
adapted to cut nnder plants or weeds and sever their 
roots, the wh ole construct.ion being very s imple and 
l he plow being readily adapted to varions kinds of 
work . 

BUTTER WORKER AND WEIGHER. ­
rrllOmas M l l i r, Margare tville. N. Y. This is all im­

provement on a former patented i l l venti011 o f  the 8ame 
i n ventor, providing a nt' \\'  cO ll8 trnction of bow l and 

form of working l e ver or c ntter, with devices to faci l i­

tate the free rotation and t l'aIlSV er�e mon� men t, of the 

lever, meuus for drainit l� t .he ho w l ,  and tlWa l l 8  for 
uti l iz i ng the bow l a!:' a l-:lcale plat form i ll wei.!.{ h i l l g  b u t.­
ter. Comhin<d w i th the bowl is a vert ical .tandard 
h inged a l lts lower (!nd, a workin g lever or cntter hav­
ing a tllliver!::'al connt!ct ion w i th the 8tandard u ear i ts 

u pper end, w hereby the dow n ward preBsure of the 
worke r exerts an upward pul l i ng strain upon the 
s w in ging standard . 

:Uedlanical . 

POWHR TRANSl'lITTHR. -William Lar­
BOll ulld Ole Gundt:r�( ) I I ,  Lake 1\1 il b, I o wa. rrhis il'l a 
�imple and du rable cOll�tructioll, more especially de­
�igned for convert ing the rcciprocdting mot ion of a 
windmill  rod i llto a rotary motion. Three paral lel  
shaHs on which ure ratchet wheels arc moan ted iu a 
frame and geared together, there being a lso paral lel 
arms on the sha fts pro\'ided with pawls enguging the 
ratchets, while projecti ng from the.se al 'm8 a re other 

tlrms whose adj acant ends are clamyed to a head. 

DISK H OLDER }<'OR VALVES. -John 'V. 
Handal l , New York City. The val ve Ca�ll1g, according 
to thilS i m provement, is form ed wlth au inward l y  ex­
tending annnlar flange, on which is seated a ring on 
top of which is  a metal disk having a projection fitting 

into the ring, a cap screwing in the cas in g on top of 
the disk. The valve is sim ple and d ura ble, the Beat 
o pen ing being left totally unobstructed when the v a l ve 
is ullseated and the fastening device be ing pre vented 
from becoming accidentally unloosed o r  detached. 

lllbcellaneo u ... 
CASH REGISTER AND ADDER.-John 

E. C l audi n and Pa u l  Ro hert, Hoa l l o kc. I l l .  'fhis  is a 
m achine desi£,ned to accurate ly indicate ut any tIme the 

amount of the  contents of the drawer in connection 
with which i t  i. used , heing an adding machine as well 
fiS a cash register. Preferably tbe machine is without 
casing, but hus a box-lIke frame with top and hottom 
plateB, in wh ic h  are jonrnaled vertical Bpindles each 
carrying a dial with nnmbers on its face, t he dials he­
ing moved by shifting arms with handles and pOinters. 
'l'he machine i s  designed to register from cents np to 
hundreds of dollars, and the invention covers various 
novel deta i ls and combiuations of parts. 

SHADE AND CURTAIN F I X T U R E .  -
James II. Herr ing, Mnrphy, Texas. A s im ple, practi­
cal and efficient devtce is provided by this inventor to 
afford adj ustable su pport for a window shade and also 
for a curtain pole, whereby the curtain and shade may 

be together lowered to permit the free entrance of l ight 
or air from above. It is  a su pport i ng and retracting de­
vice conSisting of vertical ly sliding bracket boxes on 
strips fixed to the stiles or the window ca.emen t, an 
adjusting cord hall!!Ing from tbe lower end of each 

hox. by means of which the height of the cnrtain roller 

and shade may be adj usted as desired. 

BOTTLE FILLING ApPARATUS. -John 
Jackson, Lonsdale, R. I .  Connected wi th a receiving 
trough are del i vering or fil l ing tu ues, each holding 

just a sufficient amount of l iquid to fill a bottle, and 
each tnhe is provided with a valve, the stems of all the 
valves heing connected with a frame actnated by a valve 
lever, hy the moving of which i n  oue d i rection or an­
other all the valves are opened 01' close d .  By this 
means a number of hottles may be s imul taneously 
lIlled w i thout "pillin� any or the liquid, whether or not 
the hottles be transparent.  

M u s  I C A L  INSTRUMENT. -Alexander 
Gylfe, Sonth Bend , Washington. This i s  an I nstru­

m en t  of the viohn and guitar clas8, w i t.h a central 
sonnding board having a transverse .trengthening r ib 
and sounding holes, while there are sonnding ports be­
t ween the hoard and the helly and hack of the instru­
ment. By placing such a sonnding hoard i n  the hody 
of the instrument, i t is deSIgned to greatly increase 
the Bonnd, at the same timf . making it sweeter and 

softer. 
o ·  

Mou'rH HOLDIN G  A p P A R A T U  S . ­
H oward M. Case beer, Li ncol n, Neh. 'l'his is an ap­

pliance for denti-ts and surgeons, to he applied to the 

head of  a patient to hold the month open as desired 
and allow of easy respirat ion. A sprillj(· clas p support 
adapted to he spru ng upon the patient's head i. con­

uected at one side w i l h  an adjnstable holder extend­
ing forwardly along the jaw, and having at its forward 
ends members with mouthpieces to engage the u pper 

and lower teeth.  

RUBBER DAM CLAl'IP. -Christian A. 

Meister, Allent.owll. Pa. rrh is i� au i lll l l l-OVe1l1t::u t  011 a 
former patented invention of the same inven tor, pro­
viding for the ra u�ing and lowering of  OIle juw relative­
ly to the other in .pri ng clamps mo.tly nsed un bi· 
cU8pids and incisors. The improved construction is 
such that the clump may he couvelllently nsed witho u t  

produci ng much or a n y  pain on teeth of d i fferent kinds 
or of d ifferent heigh ts 011 the ir out!'! idc8 or iU8 ide8. 

SURGICAL A N T I S E P T I C  T H R E A D  
HOLDER.-Norman W h i te, Bay Riu�e, N. Y. In the 
ueck of a sui table jar is fitted a d isk or plate from the 

nnder side of wh ich depend spindles carrytng the 
thread bobhin_, i mmerBed in  the an tiseptic l iquid,  the 
ends of the thread passing up through a central tube. 
The jar is designed to accommodate bobbins for several 

sizes of t h read, and in heing drawn out the t.hread 

passes through a recess filled w ith wax, whereby the 
fluid held on the th read is  wiped off. 

EAR WIRJ<� FORMING DEVICH, -David 

Mendel son , �ew York CIty. The shaping of w ires by 
han d by mean s of pl iers into various kinds o f loops for 
ear ornaments is detligned to be su perseded by this i n­

venti on , w hic h prese n ts 8. cheap and �im ple device, to 
be held in the hand or secured in Ii v ise, and by wh ich 
ear wires or loops may be q U I ck ly and accurately m ade. 
An arm held to  "lide on a plate or bed has its upper 
end bent to engage thoe w ire , while a forming can .. is 

secu red adjacen tly tu the arm , and forming pins pro­
ject from the ued, the position of the pins being 
chnnged accord ing t o  the shape to be given to t he 
w i re. 

DUST SEPARATOR l<'OR FLO UR 1\fUJLS.­
'B'rcdcflc E. D IIC'kham, London, EJ1!!lawl. 'Thi,s in\'cu­

tion covers a method of and apparat ll� for t'epul'uting 
the dU8t or sti ve from the aIr comiug from gru i n  tui l l ­

i u g  macb inery, a n d  con8ists i n  provid iug an atmosphere 

of greater denslf.y Into which the grain and dUl:It ladt' n  
current i8 projected in the form of a j e t  acr08S un open 
8 vace into or ugainst the atmosphere of greater den8i ty, 
whereby the !(rain and unst are separated from the a ir 

cn rrt'n t . 

OPERATING SLIDING DOORS.-James 
A, Gatfie ld , Dnrham. Canada. This is a devi ce for 
auto mat icnl ly  closing and opening door!:l, whereby, 
when a cU:5hier stands in front of his de8k window or 
other openi ng closed hy a sl id ing door, the latter wil l  
be o pened an to mati cally, and wil l  c lose the moment. 
tbe cash ier lcaves the window. A pivoted platform has 

a lever conner-tion with the shntter to open it and 
un antomatically  operatin g  latch mechanism to lock the 
t;h u tter against o pening when the platform ilS rel lCnnl 
of prct-5sn re . 

C ONYHR'l'IBLH CARRIAGH, CHAIR OR 

UocKEB.- Nathan S i lverson , New York City. This 
iuvention covers a composite construction which may, 

w i thou t the use of tools, be iuterchangeably converted 
into a spring carriage, a roll ing cha ir, a rock ing chair, 
a statiouary chai r and a chi ld 's hIgh chair. Combined 
with two separahly hinged body sections, one havi ng 

a scat-hack aud side arms, ure t wo forward , bent 
springs. a single transversely extending bent rear 
I:Ipring, two axles, four wheels, two :flexing reach bars, 

and meuns to detachably secure the top of the real' 
spring to the rear body t3ecti oD. The invention also 

covers various other novel details of construction and 
the com hination of parts. 

PRINTING PRESS ATTACHMENT. -Emil 

Meier, New York Ci ty . III a pre�8 bu vi ng dil:ltribution 
rollers contacting with a reciprocating inking table, a 
bar is pivoted at one edge of the table to contact with 

the rollers, preventing the table from stri king the 
rollers at an angle, and thus chipping them. 'rhe bar 
mo\'es in unison with the table and is arran ged to con­
form at once to the angle of the rollei'll, ulid bear 
against them throughout thcir length, whereby the 
shock of the moving table wil l  come hod il y  upon t he 
rollers. 

BRAID CASH.-Charles F. Sundstrum, 
Michigamme, Mich. 'rhilS is  a cheap and simple cUl'5e 

fm holdIng a large quantity of hraid in such a manner 

that it cannot be soi led or inj ured, dIsplay ing the braid 

to advantage and still keep in� it covered, while the 

whole or any portion of the braid may be easily 
removed when necess�l'y. The roll s  or braid are 

mounted on spindles fitting sn ugly in cylInders. there 
being hehind the tolls in each cy l inder a spiral spring 
pnsh ing the roll. forward, 80 that one may easily 

!(rasp Il roll and pull it off the spindle. 

CIGAR CAsE.-John O. Ullin, Luding­
ton, Mich. This is a lon�i tudi nall y opening aud clos­

ing caBe adapted to hold a partly burned cigar, and hav­

ing internal knives or cutters for severing the burned 
end of the cigar when the case is shut. 

GAS TIGHT BARRELS, KEGS, ETC. ­
Augnst Werner, Brooklyn , N. Y. A ve.sel which will 

be completel y air and gas tight, and is designed to pre­
clnde all leakage when filled with a flnid under pres­
sure, is  provided by this i nvention. The staves and 
heads are each made in sections, and strips of flexible 
material placBd hetween the 8ectio,,", therehy forming 
a continuous i n termed iate layer of flexible material 

within the bod y of the stave, and h t·ad •. 
AXLE NUT. -Joseph Bermel, Middle 

Vil lage, N. Y. This nut has opposite interi or lugs 
which receive lugs on the reduced end of the axle 
upon;which the nut is to be fitted, the nnt being locked 
upon the axle instead: of being screwed on it. The 
improved : nnt is strong, inexpensive, and presents a 
neat appearance, and when applied to the axle will re.· 
main in p08i t i on as first put on, no matter how much 
wear and jarring the axle is suhjected to. 
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THILL C OUPLING. -William H. Pardee, 

Antigo, Wis.  rl'he cou Vl iug bol t of this dev ice is 
adapt.ed to extend through the c l ip lugs aud thill 
lmllckle, a head pl ate secured to the bolt having arms 
to clu�p one of the l ngs, while a face plate receives the 
bolt and fits against the opposite l ug, there being a 
spring connection between the head pl ate and face 
plate. Wtth this device the couplmg may be q u ickly 
effected, anJ. all s ide motion and rattl ing are practi­
cally obviated. 

W A'rER CLOSET AT'l'ACH"IH NT. -Isaac 
A. Mar t l u  und Ch url cl5 T. Ham m on , Ouray, Col . This 
il:3  a portable device i ll which, in connectlOll with a fluid 
l'eceiv mg compartment, is:a compartment for recei ving 
and d us.tritm t i l:g a d i s. infectant quick ly and convenient.  
ly w he l l ueceA8ary. 

DHSIGN FOR PERFUl'lERY HOLDER.­
John Eo Warl'f·n . J,. , Xe wark , N .  J, Th is holder i. 

essential l y  i ll t.he form of a lamp post, with a su i tab l e 
ba.e at its lower eud alld the ordinary street lamp caE­
ing at the u pper end. 

NOTE.-Copies of any of the above paten ts \\ i l l  be 
furn ished hy Munu & Co., for 25 cents cach o Ple"se 
send name of the patentee, title of invention . an d dat.e 

of this paper. 

NEW BOOKS AND PUBLICATIONS. 
MANUAL OF QUALITA'rIVE BLOWPIPE 

ANA LYSI� A ND DETHRMINA'l'IYE 
1\lI�ERAIJOGY. By F. 1\1. Endlich , 
S. N. D. New York : Scientific Pub­
lishing' Company. 1892. 8vo. Pp. 
xv, 456. Cloth. Price $4. 

There it; no o lle \\Th o  i� bettc}f qllal i fit'd to w rite a 

work upon t h i �  s u bject, Profc8�()1' H lchter excepted, 

t.han his pu pi l lIir. End l ic h . The vahle of any work 
on analysis depends to u great extent UPOll i ts arrange ... 
meHt, and in thi8 book 1 he arrangcment il5 essent ial 1y 
new, and the varioul5 tabl cl:3, as well as all enumerations 
of m ineral species huve been cnrried out in al phabet ical 

order whenever po��ihlp.  The need of a work which 

could be u sed both for self- iustruction and by the 
studen t work ing under the d i rection of a teache r has 
!ong been evi(lent,  and the pre�eDt work wus wri t ten 
by the all thor with both cnds 111 view. Not all of the 
kno w lI or det:lcribed m inerul specie8 arc i ncl uded in 
the tabl e., as th is would on ly lead to inevi table con· 
fUSlOll, b ut all tholSe wh ich are of  val ne and 1 i a ble 
to be met with are treated in a vcry sat i�factory man­
ner. 'rile work i�  a val uable con t n uutioD to the 
l i terature of the �nbject.. 
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'XBu.ine.. na "";lPe 9 n 1 I ago, there was a ba�k water from the main street sewer. (l r 0 (l .  The part of the pIlle where the growth occurred was 

------- many feet underground and the wbole yard where i t 
'I1t t'  charge JOT Insert irJ1l unrteT this lw u t  i s  Oue hnllar a lint' I runs is covered with concrete. I am anxiou8 to know 

for Pilch in!fert inn : abo",r t' iq1lt 10o,.d8 to a line. Adl'er.. i f you are acquainted with Eloch a t.hing, how I am to U,SI' IHents IHn.�t be. re(;eil 't'd at  puiJflcat -wn office (1,8 early as 
nm .. stl<lu "",," ill!} t o  " 1'1'''' '' in 1 /" following �veek's /8sue prevent It in fut ure, and where it is l ikely it came 

__ _ __ _ _ ... __ from. The plumber thinks It will grow again. A. The Acme engine, I to b H. P. See adv. next issue. vegetable growth (algre) is well known to take place 
.. U. S." metal polish . Indianapolis. Samples free. in closed pIpes containing water that cannot be 
Presses & J)jes. �'erracute �Iacll. Co., Bridgeton, N. J aerated. A closed ,ewer pipe is liable to this growth as 
Best balilll'( presses. Ryther Mf�. Co., Watertown, N. Y. well as the dead end. of our .upposed pure water 

supply, which, if left over a .ummer without blowing �'or Sale-5,OOU acres coal land. W. L. Kinsey, Blaine, O. off, is sometimes found so crowded with algre or t.he 
stronger growth as to he removed with d iffieulty with· 
out opening a full flow nt head pressure. It WIll grow Traction engine patent for sale, warranted to work on again next season, if the sewer pipe is not often ftu�hed plowed land. C. H. Stratton, MOSCOW, Pa. out. The use of more water in honsehold work. and 

Universal and Plain l1illing Machines. Pedrick ", Ayer. Philadelpbia, Pa. 

Wm. Jessop & Sons. the celebrated steel makers, ob- an occa�ional hot. water washou t will keep the sewer serve the centennial of their firm next year. pipe clear. Steam Hammers, Improved HydrauliC Jacks, and Tube ��xpanders. R. Dudgeon, 24 Columbia St., New York. 
Stow flexible sbaft. Invented anu manufactured by Stow Mfg. Co., Binghamton, N. Y. See adv., page 254. 
Screw machines, milling machines, and drill presses. Tbe Garvin )Iach. Co .. I.aight and Callai" Sts., :"lew York. 
Centrifugal Pumps for paper and pulp mills. Irrigating and sand pumping- plant.s. Irvin Van \Vie, Syracuse, N. Y. 
Portable engines and boilers. Yacht engtnes aud boilers. B. \V. Payne & SOllS, Elmira, N. Y., and 41 Dey Street, New York. To Ld-A suite of desirable office., adjacent to tbe Scientific American offices, to let at moderate terms. Apply to llunn & Co., 361 Broadway. New York. 
Fine castings in brass, bronze, composition (gun metal), German silver. Unequaled facilities Jas. J . McKenna & Bro . •  424 and 426 F.ast 28d St., New York. 
For the original Bogardus Universal Eccentric �1ill, }I�oot and Power Presses, Drills, Shears, etc., address J . S. & G. F. Simpson, 2fl toil6 Rodney St., Brooklyn, N. L 
The best book for electricians and beginners in elec­triCity is " Experimental Science." by Geo. 1\1. Hopkius. By mail. $4 ;  IIlunn & Co., publishers, 361 Broadway, N. Y. 
Competent persons who deSIre agenCies for a new popular book. of ready sale, with ha.ndsome profit, may apply to Munn & Co., Scientific American Office, 361 Broadway, New York. Monopollzb sale of new envelope and wrapper in place wbere you reside by securing lease for 5 years. City, $2 a year : town or village, $1 a year. Purchaser of lease supplied wltb envelopes bavinl'( V-cut on point. gummed on outer edge. stamped In accordance with law, at low price. See envelope, etc., illustrated and described on page 338. prSend for new and complete catalogue of Scientific and other Books for sale by Munn & Co .. 381 Broadway, New York. Free on appliC"ation. 

• 1£5 
HINTS TO CORRESPONDENTS. 

N a m e .  and " dd re ... m".t accompany al l iette". or no attent.ion W i l l  be paid thereto. This IS for our informat.ion and not for I'll hl ication. 
Reterell('es to former articles or answers should give date of pnper and puge or number of que�tion. 
I Il q ll i rle8 not answered in rea�onable time e-bould be repeated : correspondent. wil l bear in mind that some answers requ ire not a litt le research, and, though we endeavor to reply to all eitIier hy letter or in t.hif< depllrt.ment. ench mnst, take his turn. 
Sp ecl ll i  W rU t e n  Information on matters of pprsonnl rather than .l:eneral interest cnnnot be expected without remunerat ion. 
S c l e l l t l ll c. ,i m e rlcall S n p I, J ement. referred to may be had at the office. Price 10 cents each. Book .. referred to promptly suppl ied on receipt of price. Iliineral" sent for examination should be distinctly marked or laheled . 

(4594) W. F. W. says : Will you kindly 
advise me through the column" of the SCIENTIFIC 
AMERICAN in regard to a rule or formula for calculat­ing the velocity or d ischArge t.hrough f<mal l openings? 
\Vhat is the d ischarge per minute in cubic inches 
through a hole one th irt), -secor,d ineR diameter with a 
pressure of 90 pounds per equare inch ? A. The formula for the theoretical velocity of a st ream or jet from a 
small hole in a thin plate i" t' �\I XIt= feet per second, 
2 g being twice grltvi t)". M' W,;, and It tte height or head 
of water d l le  to the pres", , ,e. or 2'3 feet for each pound pressure. Thi. gh'e. a velocity of 6,918 feet per miDute 
tor 90 pounds pressure. The area in  decimals of a foot mul t ipl ied ny· the velocity in feet per minule gives the volume in cubic feet per nl inut l�. rrhc area being for one thirty· .econd of an jllch equal to O'()()()j67 of a square inch mul t ipl ied by the velocl I.y 69l8' X I2=830l6"=63 67 cubIC inches per mlDute as the flow from the orifice. The actual d ischarge from fnct ion and contraction will 
he about r.q per cent of the abo\'e quant it.y . 

(4595) A. L. writes : I notice in your 
issue of November 5, ItS92, an unswer t.o Mr. E. Kurtz's 
question, '�'Vhy are stert�o�copic prints rever8ed 'l" You say that Fig. 3 is transposed prints. But they do 
not appear a. they do in Fi�. 1. I think t.here is 
some mi.take. Be kind enough to straighten me out. 
A. If " A. L." will carefully read the .rtiele to wh i cb  
he  refers. he  W l i l  find this statement with reference to  
Fig. �: " Eacb tube of the stereoscopic camera inverts its own view ; therefore, when these picture8 are turned a half revolutio l l  in t.heir own planef<, 8S shown in the 
second engraving, they represent the image form�d in 
the C8mera� and, conseqlleutly 1 the negative as Been 
from the glass side, Rh!o the print from the negali vee By placing this dou nle picture right side np, it wil l be 
8eell tbat the Imuge. have been transposed in the camera in being inverted. n It is obvious that tbe@e transposed pictures must be again transposed to bring 
them int.o the proper position as shown in Fig. 1 .  

(4596) J .  H .  M. says :  The sewer run­
ning from Illy dwel l in g in this city to the 8trp.et main 
became stopped up, and when the obstruction was reo moved. we were very much amazed to find tbat It had 
the appearance of heing a vegetable growth. The en­
tire pipe for a distance of several feet was fllled with 
what seemed to he a mass of small roots one-tenth inch 
to much less diameter. The pipe had not heen nsed 
for two or three months. I am qu it.e certain that there 
are no crevice. In it. Once or twice, a year or more 

(4597) N. Y. Z. says : Will you give a 
recipe for mukin� t.he gelati ne· l ike 8heets wh ich are in 
a duplicat.or for duplicating handwriting, typewri l i ng 
and ink drawing ? A. IIektograph sheet •. -Soak 4 parts: of best white glue in a mixtllre of 5 parts of 
water and 3 paris of solmlon of ammonia, until 
the glue is soft. Warm the mIxture until the gille is dissolved and add 3 parts of granulated sugar and 8 parts of glycerine, stirring well and letline­
come to the hOi l ing point. While bot, paint it upon white blotting paper witb a broad-copying brll.h. nntil the paper is thoroughly soaked and a thin coating re­mains on the surface. Allow it to dry for t.wo or three 
days. and it is then ready for usc. An aniline ink .hould be used for writing, and before transferring to 
the blotting paper, wet tbe latter with damped sponge 
and allow it to stand one or two mlDutes. Then pro­
ceed to make copies in the ordinary way. 

(4598) J. D. says : I have a building 
I want to heat w itb exhaust steam. Wi l l  you ple.se 
answer the following questions through your paper? 
Will it heat tbe building as well or better by carry­
ing tbe pi pes overhead or along the wal l clo.e to Ihe floor ? Will it heat the buildlllg as well or better hy starting at tbe top floor and working down, or Btarting 
at the bottom floor and working upward ? Which is 
the best size of pipe to use? The exhaust pipe from the 
engine is 4 inches. How high do the pipe. need to 
he above the boiler to trap the condensed steam back 
into thc boiler? We are manufacturl!rs of plows, 
aud would like to know what IS the best material or 
mixture to make bard and tOllgb cust iron. Please 
give me your opinion as to the best way of beating a 
building by exbaust .team. A. Overbead piping for exhau�t steam hent.imr largely In UEe now for fnctories 
and machine .hops. The radiant heat of the larger ex­
posed surface by this system seems to make a heat 
energy felt in all directions. that does not take place 
from pipes partly hidden by benches and machinery, 
placing the coils flat overhead at an average height of 
8 or 9 feet, or as far below the ceiling as circumstances 
wi ll a l low. faci l i tates the convection of beat by 
the free circulation of air through the "paces between 
the pipes. This is considered the best .ystem, wherever 
it can he properly applied. It is better to commence 
feeding the coils as near the engine as possihle, as it 
makes less back pressure tban to carry the exhaust to 
the top and feed downward. A proper lay out of 
the plan shonld hive all the coi ls an equal sbare of the 
.team. The best size of pipe for small factories is 1)4 
inch, with each coil fed from the main exhaust, and of 
a size thnt all the coil connections shall have an aggre­
gate area equal to or greater than tbe main exhuust. 
The drips should be gathered and led direct to an open 
tank to .epnrate tbe 011 before heing pumped back to 
tbe boiler. 'l'be water from exhaust steam .hould nut 
be trapped back to the boiler. No. 2  pig i ron, with 
from 30 to 50 per cent of good Bcra p. makes a good 
mixture for plows. Tbe coils for heating should be 
made with brunch tees to lessen the length of circula­
t ion. For details. see Bald win's .. Book on Steam Heating," $2.50 mailed. 

(4599) E. E. B. asks : 1. Can old cruci­
bles be used over by crul-lhin� them II p tine� ano mix­
ing cement with and forming t.hem over again ?  If flO, what kind of cement ? A. The part. of old ernei bleB 
tbat .re free from the mel t ing flux can be ground and mil ed wi th fine porcdulll c lay, remoulden, dried and 
baked. 2. Also tell me what they mIX wilh s i lver ore to 
get the s i lver out by melting. A. The fluxes for sil ver ore depend somewhat on tbe composition of the ore. 
The sulphur should be roasted out and the ore reduced 
with a flux of soda and horax. See Eissler's work on the " Metallurgy ot Si lver, " $4.25 mailed. 

(4600) P. B. asks : What style of pump 
and power would be most suitable to raise water from 
wel ls, on" 60 and the other 160 feet deep? How many acres of land can,nnder ordinary circumstances, be i rri­
gated by means of an ordinary windmIll, and bow large 
would tank for reservoir have to he ? Who i. consid­
ered the most skil led and renowned sCll l ptor i ll the 
world ? A. You will require what is cal led a deep wel l  pump. I f  a dug well, the pump cylinder should he placed in the l ine of pipe within 20 feet of t.he bottom, 
with the pump rod on the in"ide of the pipe and pipe 
st.ayed by cro .. t imbers down the wel l, the p"m!, 
chumber of any capaci ty to suit the requ irement or flow of wel l .  If a bored or p ipe well. the cham her mllst be 
restricted to Ihe size of the wel l pipe and the whole 
su.pended from the top. The water required for irri­
gat ion depends entirely upon the climate or the degree of drought. A 16 foot mill will u.ually take care of 
2 acres. A 25 foot mill 6 acres, with a lift of abollt 15 
feet. 

(4601) R. G. P.-There is no easy way 
of increasing the gloss on your celluloid collars. The 
manufacturer. flnisb hair collars in such a way that they may he taken for l inen. Remove grease spots with 
benzine or naphtha. 

(4602) W. E. Y. asks : If a gas on ex­
panding does external work, will it requ ire a. milch 
mechanical energy to rednce it to it. original bulk as though it had expanded without doing any external 
work ? A Iso where can 1 procure a gaul(e or manome­
ter ro� measuring pressureB up to 1.200 pounds per 

@quare Inch? A. The work of compressing a gas Ie the same. whether it has done work in expanding or 
not. '1'he variation of temperature� for given volumes is the 8ame for compre8!:1-ion as for expanHion. You 
may obtain hIgh pre.sure I(allge. from Schaffer & 
Budenberg, John Street. N. Y. 

TO INVENTORS • 

An experience of forty years. and the preparation of more than one hundred thousand applications for pa­tents at home and abroad, enable us to understand the laws and practice on both continents, and to possess un­equaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United St.ates and all foreign countrieR may be had on appllcation, and persons contemplating t be securing of patents, either at home or abroad, are invited to writ.e to this office for prices which are low, in accordance with the times and our ex­tensive facilities for conducting the business. Address 
IIIUNN & CO., olllce SCIENTI>'IC AMERICAN, ool Broad­way, New York. 

Fibrous material for making pulP. J. & G. John-ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,339 Filter, water, Siegrist & Bittman . . . . . . . . . . . . . . . . . . .  486,413 }4'ireanll. breecb.loalling, J. M. & M. S. Bro�:��,. 486.273 
Firepot, auxiliary. J. W. AI1S11 . . . . . . . . . . . . . . . . . . . . . . 486,007 Fish scaler and dresser, E. F. Pflueger . . . . . . . . . . . . . 486,295 Fluid motor, C. �'. Elmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.0!l5 �·Iy-paper, book of sticky, O. & W. Thum . . . . . . . . . .  486,138 Folding boat. M. U. Loree . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,260 Forge, e lertric. BurtOll & Angell . . • • .  , . . .  , . . . • . . . . . .  486,176 

}4'or����ce�� .... ����.�� . .  �.�i.l�: • . ��.����.� . . ���.' . .  �' . .  �'. 486,195 Frame. See Pressing frame. Fringe loops on ellges of fabriCS, machine for forming and cuttinll, F. Hofbauer . . . . . . . . . . . . . .  486,253 

����t �����ct��)�r ��Vt�eJ:�,)gr .�'. �:t���: : : .'  : : : : : :  =:� Furnace. :-:::ee Blast funlace. Boller furnace. Hot air ft: :·nace. Furnace, downdraugllt. O. D. & O. D. Orvis . . . . . . . . 486.122 ������e ���nM��a�I'(':I�h . . . . . . . . . . . . . . . . . . . . . . . . . . 486,310 

Gas cool ing and washing apparatus, C. II. Wilder 4-86.150 Gas eng-ine, H. \Varden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,143 Gas under pressure, system for distributing, Hoeveler & Mc'l'igbe (r) . . . . . . . . . . . . . . . . . . . l1,283, 11,284 Gate. See }I'arm gate. Gear, worm, C. E. Albro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,3i3 Gear, worm. J. F. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.204 Generator. See Steam generator. 
G lass mould, S. Oakman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,182 

g�a::�s:� W.o�?�r�!���.��.s.��: .��: : : : � : : : : : ::: : : : �:m 
INDEX OF INVENTIONS ��::� ���!r�io�:l{:M:��m,c.�: : : : : : : : : . : : : : : : : : : : : . :  �sll:m Grindstone banl'(er, O. H. Peterson . . . . . . . . . . . . . . . . .  486,217 Gully trap. G. Couzens . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 486,177 

g��, s�:����lli� G!�·r���W.�i.�� .... '.':.'. '.':.' .... : ..... : : : : : :  �:n� Hair clipper bandle, W. Clark . . . . . . . . . . . . . . . . . . . . . . .  486.083 Hanger. See Grindstone hanger. 
�:����'I�V.t�'r���·. �.�i.��: : .' : : : : : : : : : : : : : : : .' .' : : : : :  �:� Harrow, O. J. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,08'2 
�:���:t!������sl�n��'kt!er�: .������: : : : : . :  :: : : : : :�:�� 

Por which Letter. Patent of tb", 
United Stat ", .  were Granted 

November 15, 1892, 
Harvester, corn, J .  J. Slnl'(ley. .  . . . . . . . . . . . . . . . . . . . .  486,13'2 

" N O  EACH REA RING THAT DATE. Hatch door, C. Klbele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,341 Hay carrier, J. Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.184 Heater, furnace, etc •• i\1. O'Gorman . . . . . . . . . . . . . . . .  486,121 Hee1 burnishing machine, G. A. Knox . . . . . . . . .. . . . .  486.22!J Heel nailing machine, H. B. Ingraham . . . . . . . . • . . . .  4a6.288 [See note at end of list about copies of these patents.) Hinge, I. F. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.1<» 

Advertising cabinet, D. B. Lincoln . . . . . . . . • • • •• . . • •  486,113 M��i :���a�or�'c���:{f��al:' F'.' w·tiiiam�·.· . . ::: : : :  �:rsi Alarm. See Electric alarm. , Hook. See Coat book. Safety hook. Whillletree Alarm apparatus, E. Lachmann . . . . . . . . . . . . . .  : . . . . . .  486,380 hook. Animal dipper. K A. Firestone . . . . . . . . . . . . . . . . . . . . .  486.�72 Horse power, J. G. Walton . . . . . . . . . . . . . . . . . . . . . . . . . .  486.112 AnnunCiator, electrical, Carter & Stumpf . . . . . . . . . .  486,243 Hose coupJing, J . F. 'McElroy . . . . . . . . . . . . . . . . . . . . . . . 486.118 

Ar"����Tle��� . ��������.-.�I.�?���� . .  �.���i.I���: .. �:. �: 486,234 Ug��r�fS�����·, J: �: :��c�� spencer:.'.'::::.': � : : : :  �i:r� Armature for dynamo-electric machines and mo- Hub boring machine. W. E. Kane . . . . . . . . . . . . . . . . . . 486,407 tors, C. S. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,078 Ice cream mould, W. C. Treadwell . . . . . . . . . . . . . . . . . .  486,3(;2 Artist's sketching screen, 1\ A. Brouwer, Jr . . . . . .  48t1,il22 Inkstand supporter and pen rack, combined, E. Auger heads, machine for shaping, A. U. Smith . .  48f;,2a9 Davis . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . .  _ . . . . . . . 486.278, 4S6.27� Back rest, J. N. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4&;,27;,) JaCk. See Railway track jack. 
���i���a�: �.�'. � l·��:lloiig· . .. .. .. ... . .. .. .. :· . .. . ... .. .  : : ::: ... :\:�� ig���:l g��:i*�'E�·in��A��r: : : : : : : : : : : : : : : : : : : : : : : :  t�:l?:� 
�:t�::;� a�g!ia�r:ct�c �a�::;�ol§ecoiicia'ry ' bat� 48Ii,3t8 t:���r el��l�rcs���, s��Ift�h������: : : .' : : : :  .' .': : .' .' : .'  �:�1 
BeJtIJttom. spring, A. F. Purefoy . . . . . . . . . . 486,l83, 4811.184 t::::g,����ri�f��te"ft�yN�aih,Bli�u;:�; .��: : :: : : :  �:m Beehive. J. W. Chrisinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4lIti,271 Lampblack, apparatus for making. S. Salberl'( . . . . . . 486,I:!7 Bell, electro-maghetlc, J. J. Ross . . . . . . . . . . . . . . . . . . .  486,:154 Lampblack machine, H. J. C. ]<;ster . . . . . . . . . . . . . . . . . 486.097 Helt fastener, Greenwood & 'Vise . . . . . . . . . . . . . . . . . .  4�;.:374 Lantern ktosk. magic, F. S. Pierling . . . . . . . . . . . . . . . .  486,2a6 Belt tightener. H. Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,155 Lathe dog, Moore & Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  4&.100 

��:�tk1!:gt!�:�j�*ri�i�J7.I�i.���, . .  �: .��.��.�'. �.�'.:: : ��:;tI8 tr:��e: :rt��:;���i�:�:��:p�ar�u�i�r��·preg� 4S6.19! Bleaching compound, H. Y. Castner . . . . . . . . . . . . . . . .  486,188 nating, C. H. Frings . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  486,225 Block. See Pavement block. Lock. See Bag lock, Permutation lock. 'llrunk Blower, steam, J. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,162 lock. Boat. See Fold ing boat. Lock, A. C. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.107 

��:h�et'fbco�'i�: : : · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :fm tggi'nm�!n:;ne�'\:'�f��'}Vilii.�lIin.���II : : : : : : : : ::: : : :  !�:� Boiler. H. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4&1,116 Loom pattern chain and barrel tberefor, E. Hill . . 486,387 Boiler furnace, smoke consuming steam, F. Rey- Loom shuttle. T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,087 nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,HIT Loom shuttle, A. Ishel'wood . . . . . . . . . . . . . . . . . . . . . . . . .  486,100 Boller tube cleaner, W. B. & J .  R. Smith . . . . . . . . . 4tl6.13:l Lubricant, Ridsdale & Jones . . . . . . . . . . . . . . . . . . . . . . . .  486.196 

�g��:��iW.af,�;�����'. �': .�: .:.�������: :  � : : : : : : : : :  �:� t��6:tg:;��� p ��?8h��viD'::::::::"::::::: '�: : : :  �:m Bottle stopper, '1\ (J. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . 48ti,321 Magnetic attraction. applicatiun of, A. De Bovet . 486.393 Bottle stopper, J. '1\ Mahoney, . . . . . . . . . . . . . . . . . . . . .  486,261 Mat. See Door mat. Bottle stopper, H. B. Stewart . . . . . . . . . . . . . . . . . . . . . . . 481;.�59 �letal beams and rails, cooling bed for, H. Aiken . 486,iltU 
��!��� v���egacragr����oIMl:�.afor �r!�keWagoii 486,� Met,a] sawin� machine, C. Srofford . . . , . . . . . . . . . . . . . .  486,169 

brake. Me\'\!\�(L��i�·�,v��Il�� . .  � . . . ��� . . �����.���s 
. . 7�� 486.m 

��r:l� �i��h!!e:i,
R
����?����rie':::"::::::::::: : : :  �:��� ��:;�Ph��:,�8.e���g:.�t.�� .. . . . . . . . . . . . . . . . . . . . . . . . . .  400.244 Building cell, I,. H. Giraud . . . . . . . . . . . . . . . . . . . . . . . . . .  486,234 Milk can, G. W. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.281 Burlliar alarm systems, test . circuit for, E. R. Mill. See Wire rod mill. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,149 Mould. See Glass mould. GIassware mould. lce-Calculating instrument, G. M. Andrews . . . . . . . . . • . .  486,070 cream mould. Can system for buildings, messenger, Fuller & Motion. mechanism for c1nvertifll.( reCiprocating Perkins . . . . . . . . . . . . . . . .  , . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  486.282 into rotary, D. S . {'orl'e l l .  . . . . . . . . . . . . . . . . . . . . . . . . 486,369 Camera shutter. G. Eastman . . . . . . . . . . . . . . . . . . . . . . . .  486.im7 Motor. See lt�luid motor. Can. See Milk can. Motor fluids, increasing the efficiency of, W. L. Can opener, }j'. A. Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,307 Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48ti,411 Cans, screw nozzle for, L. A. Norton . . . . . . . . . . . . . . . .  486,293 Newspaper holder, W. H. �llurner . . . . . . . . . . . . . . . . . . . 486.13.4 

���: ,\��vS'. 'S�z:��!��k�I.I: .�: .�: .�'i��,. ��: : : : : : : : : : : :  �:��� I Newspaper wraopinl'( machine, L. C. crowe�,088. 48C,090 

8:�t�:k':, ��I;.;�.::.�n��b�'v��n��r...denbUrg·:::: : �lll!:�M ���.I�i!'0�n�·s�gg�����kcomiioun(i8 from: Y: ii: 48(;,147 

8:� ����fi��c'�����ofat!��.��:::::: ·::·.':::.'::: : : : :  =:� ore�g����iraio·r,·p: De Niipoies·:.': ........ ::: .. :::::.: : :  �',� Car coupling, M. M. Decker . . . . . . . . . . . . . . . . . . . . . . . . . .  486,091 Pun. See Baking pan. Car couDling, E. Grund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,375 Paper fasteninlls, apparatus for applying, J. B. 
g:� �g�gn��: fi£� ::f���·::. : '::. :'::. :'::. : '::::::.: : : �:�� pap��:�ecbaiiiBm for ·deii".'erlng· and·ctit�t·ing·rol·l: 48G.I90 
�:� ���gli!:.�: �.�: �������: : : : : : : : : : : : : : : : : : : : : : :  �:� pav�in�D��fO;,k·:ariiiiCiai: i.i: ·i;.·i;a:nder;.·. ·.·.4.�,I�: !�:bo;J Car loader, H. C. W. Buchterkirchen . . . . . . . . . . . . . . .  486,019 Percolator, J. \V. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48f,2W 
8:�'�g��l��:\'v�c�h��k����.�:::::::::::::::::: ·. : : : �:�� ��6iou::at��nc����·;,Io:!1g��·ieaves� ·i·mpie�Den·i 4

8(j,:)� 1 Car window, railwa.y. A. E. Shure . . . . . . . . . . . . . . . . . . . 486,220 for withdrawIng. ltV. H.. Vansant . . . . . . . . . . . . . . . . 486,1'iO Carburetor, N. Finck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4H6,2'U Plano action, ... '. Engelhardt . . . . , . . . . . . . . . . . . . . .  , . . .  48l�!09G 
g:�g:� �:���er?'�: J�¥l�:� �� .(.l�: : : :  : : : : : : : : : : : : : : : :. �:�� �1���r:,eloyg���x.po��1��.'. �.� '::. '::.'. '::.'. '::.'.:: : : :  :�:��b 
������:i�:?X.JB.�!�:��orfer:: : : : : . : : : : : : : : : . : :  �:m �lg:' c���i��roa;clo�i�l�draulic mechanisms, C. Cash register, O. Tverdal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·486,806 1\-lercader . . . . . . . . .  , . . . . . . . . . .  , . . . . . . . . . . . . . . . .. . . . . .  486,383 Cash rel'(ister and indicator, P. H. McEwan . . . . . . . .  486,nn Pipe holder and pipe vise. A .  S.  Railer . . . . . . . . . . . . . 486.124 �asting car wbee!s., mould or, Cushing & Ram.pe. 486.:l27 P!pe rod couPlint P. Muel1er . . . . . . . . . . . . . . . . . . . . . . . . 4Rf!,21X) 
ce�e��'la���Ii�Sj�llivi��S����.�� . .  �:� . . ���.��.�l.�� 48f�,l65 �:�:t::����o�nd: ��w.a��;;g;I·�li : ·. : : : ·. : : : ·. : : : : ·. : : : � :tt:� Cbanlle making and delivering device, D. L. Plow heel attaebmet. A. U. Woodbury . . . . . . . . . . . . . 486,416 rl·ower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,201 PJow. rotary, G. P. Cleveland . . . . . . . . . . . . . . . . . . . . . . . .  4f:O,i::25 Cbeck issutng and recording apparatu�, Knigbt & Plow. sulky, J.J. Rouse 1'1 al . . . . . . . . . . . . . . . . . . . . . . . . . . .  48H.200 Beckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  4ti(i.34:4 Pocketbook frame, �. Scheuer . . . . . . . . . . . . . . . . . . . . . .  48ti,12!; Chi������!���:�������I.����: .��.� . �.�����.i��.��.� 486.a63 ��fi�:tsf���Y�\.o:te�,'i: t.8Wi);&11:::::::: ... ·: ... ·.·:: : : :�:� 
g���t����¥��H:.afI�iw: tel��J�.��: : ::.' : .'  : : : :  :: : : : �:�t� �g�el·.Se;�� FJg�:e ���!;er. 
Clasp, G . . K AdaIn� . . . . . . " . , . . . . . . . . . . . . . . . . . . . . . . . . .  486,242 Power transmitting- mechanislll, B. \V. Grist . . . . . .  486,287 CliPJ;{v�¥�11it�. ������ . . �� . .  ���. �.���:. ��������.' .�: 486,316 ��:::in���a��!��tnEft��sd: . . . . . . . . . . . . . . . . . . . . . . . . . .  486,3!7 Cloth napping machine, E. 'r. & E. H. Marble . . . . .  486.115 Printing machine, W. �cott , . . . . . . . . . . . . . . . . . . . .  , . .  486,l�1 Coal scuttle a.nd ash sifter, combined, f\'. 'l'an- Printing press, K. Almen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,:-lti5 ratu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,MO Prmting preNs, job. F. G. Wilh"d . . . . . . . . . . . . . . . . . . . 4HH,81t Coat hook, C. E. Vai l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.187 Propeller, S. W. Barnaby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,361; 

g�k���:�it���ru�!�;;,st�:o,X;ete�&e��rce: : '. : : : : : : �JM ��f:�to�eeSit��OC��\I���tector. 
Complexion steamer, I.  Casslw,' . . . . . . . . . . . . . . . . . . . . .  41;6,081 Pul ley fasteninll. �. H. Bull . . . . . . . . . . . . . . . . . . . . . . . . . 486.1;;4 

COul'��n;ou�lr�ia�19g�r��I:Plin��e COUPling. Pipe ���p�if,�"l�r M�ers.�u� .•. 
el.l. ��) : : : : : : : : : : : : : : :  : : : : : : : 4�k�l 

�:��.fJ� ��t8:�'r:!��'. �'. �'. �.��.���'. : : : : : : : : '. : : : : : : :  �:� ����'tii��: !t·e��:!��r�r�:�lillaciltne; 'r!,: ·Siiaiti;. : : : : :  �::i Crane, H. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.412 Puzzle, R. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  481;.01'" Crane, overhead traveling, J. R. MorJ{an . . . . . . . . . . .  4�.117 Hudiator, C. Ii'. Gessert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48ti,400 Crate, A. H. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 48ti,297 Rail and manufacturing the same, girder, R. M. Cream tester, centrifugal,"', V. P. Berl'( . . . . . . . . .. . .  400.300 Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.211 Cross tie, metallic. J. M. 110rdner . . . . . . . . . . . . . . . . . .  486,077 H.ailway. cable, R. McClintock d ill  . . . . . . . . . . . . . . . . . 4&.l,2H2 Culinary utensil, J . Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,157 Railway conduit. electric, A. W. Wright . . . . . . . . . .  486,315 Cutter. See Rotary cutter. RaHway signal, G. A. Bartholomew . . . . . . . . . . . . . . . . 486.271 Cycle vehicle saddle. C. W. Saladee. . . . . . . . . . . . . . .  486,197 Railway sianaling apparatus, A. Hall . . . . . . . . . . . . . .  486.3:'';' 
g:�g�� �:��}:�g�: �io�·e�j.8}i�wOOd · : : : : : :  : : .:: : : : is8ft:ttl �:�}::� :�Vt�h�G�g��g�iiler : : .' :  : : : : : :  : : : :  : : : .' : : : : :  �:� Dental .pacer. N. Kulis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,112 RaIlway track jack, J. M. Wril'(ut . . . . . . . . . . . . . . . . . . . 486,88\1 Diamonds, etc., in hnlderti or InJpl�ments of Railway trolley. electrtc, A . H .  R. Guiley . . . . . . . . . . 486,:l3a metal, settinJ! roug-h, li. Clnusnitzer . . . . . . . . . . .  48fi.l& Rake, J. '1'. rt'hompson . . . . • . . . . . . . . . . . . . .  , . . . . . . . . . . . . 486,361 

g��s��f. W�j��!�6h!r . ��.l.�i.r.�.' : : .'  : : : .' : : : :  : : : .' : :  : : :  ::;:l� Recl���bn!d t�i ���a!����!��l������e��kbe��\����: 486,19'2 Draught equalizer, P. J .  Rabb . . . . . . . . . . . . . . . . . . . . . . . 486,2f15 Refrigerator and water cooler, combined, 1\1. 
B��r: g��!'a;iin(�;i(;i: ' " . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,156 Reg?:t���e���Cash· register:· . . . .  · · ·  . .  · · · . . · · . .  · · · · · 4&l,28G 
Electric alarm, H. A. Hull. . . . . . .  . . . . . . . . . . . . . . . .  . . . .  Regulator. See Damper regulator. Electric IDa-ElectriC battery, J. J. O'lJalor. . . . .  . . . . . . . . . . . . . . . . . .  ch ine regulator. Electric machine regulator, dynamo, A. Dow. . . . .  Rivetin!iC machine, J. Baum . . . . . . . .  � . . . . . . . . . . ' . . . . . .  48!:,071 Electric meter, J. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486, Rock drilling and splitting, G. M. Githens . . . . . . . . . 4l<ii.lt11 
��:��l� ��l\�h�'I?J,�W�e�: .������l:::::.�,���� �:241 �gl��r���:r'�;)����d���t�c� 'E: ·Ztmn;�rjllai;ii.: �{;�� 
��:!:�g�'b�a�·. y'0����:: .. :::::::::::::::::::::::: .' : .'  WaM RO�����f����.�,.��i.���. ��.:���� �.���.l�t��.��)�: .�: 4&:,2�2 Em���i�.rW�R�::,c�j���: . ������ . .  ��.I�I.�� . . ���.I�� 486,355 �:��tho���: J:\���aie;.·::::: .. ::::::::.-:::.: ........ : :  : : :  :�:��� Engine. See Gas engine. Saw, D. Hazarc1 � , '  , '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4&!:�(j Engraving machine. panto�raph, J. Hope . . . . .. . . . .  �,210 Sawbuck, It' 11� .• l lObett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �l,41f) Envp.}ope machine, F. T. Nlcholson . . . . . . . . . . . . . . . . .  486,233 ScaJlopl.... -,1me, H. Loewer . . . . . . . . . . . . . . . . . . . . .  48(;,� Extractor. See Honey extractor. ScreeT' � Artist':-J sketcbing screen. Lamp or Farm Ilate, W. B. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,289 I' . .  ght sereen. 
lt�eeW�1. y���fo�������� . ���.i�.� . ��� . ����i.��l.�: 48f1,lr.a ����a!��e�aiierW: ii�ifi·Cke·tiieyer: : : : : .' : .': : .' :.:: : : :  �:� Fence, barbed wire, J. W. Griswold . . . . . . . . . . . . . .. . . 4AA,I79 Separator. �ee ( .. rain separator. Steam separa-
�:�:,;,���b�L.Dwff�.I� : : : : : : : : : : : : : : : : : : : : : : : : . : : �:� se':;;'. dlslnfectlnl'(, H. Wollbeim . . . . . . . . . . . . . . . . .  486.172 Fences. tension device tor wire, R. C. McClarran. 486,as6 !'ewlng machine hand attacbment, J. Slaughter .. 486.35-Q 
Fenclnl{. meta.Jl Io. T. V. Allis . . . . . . . . . . . . . . . . . . . . . . . . 486,173 !!b .. tt bearllll1, ad,lust.able, B. W. GrlBt . . . . . . . . . . . . . .  486,401 
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��::�se ��E[;'°r;.· �ll:,s::�i�o:-�'':;'�si.ean;,· ior 486.W2 
feeding. L. C. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.089 Shoe upper protector. S. W. Wales . . . . . . . . . . . . . . . . . 486.111 Shutter opener. A. H. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . 48b.l!l! Sign. electric lamp. E. W. Clay . . . . . . . . . . . . . . . . . . . . . . 486.324 

�:��!:. co��e���y s�Iir.�tupakOtf . . . . . . . . . . . . . . . . 486.:m Skate. Norton & HaiJ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.120 

��:fk� �;,�Ii�r��.)J�f:k : : : : : : : : : : : : : : : : : : : : : : : : : : ·:. : : :  W;:� 
��:g. ����,t;;u����:s�a�r�����I:::::::. :: . .. .. .. .. : . . : :  �:� Sower. seed, R. J. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.388 Speech or otber sounds. apparatus for recording, W. Bruening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,3»1 8peiss, treating, P. Flury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.330 Spindle. W. G. Morrison. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  486,231 

��.:l��:Si.-P��BJ;:���.���::::: ·::::::::::. ::.: : . : : .  �:A� 
��!::'c�i����kl:.'C�·S: Rosie;.: : : : :  : : : : : :  : : : : :  : ': . .  : : :  !�� Stand. See Umbrella stand. Stand and step ladder, combined, C. F. Batt . . . . . . . (86,320 Steam generat.or, 'I'. Fearon . . . . . . . . . . . . . . . . . . . . . . . . .  486,098 Steam separator. W. O. Webber . . . . . . . . . . . . . . . . . .  (86.1H Stereotype plate and holder. A. 'l'hompson . . . . . . .  486,240 Stereotype plates. clamp for securing, W. FUmer 486,160 Stool. double piano. J. J. Hering . . . . . . . . . . . . . . . . . . . . 486,405 Stool. foldinl{, F. Benoit . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.075 
��g����8s �"e';.e���I�l���W[ider . . . . . . . . . . . . . . . . . . . . 486,205 Stove. oil. W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.311 Straw stacking machine, A. Lammedee . . . . . . . . . . . .  486.346 Stump puller. A. C. French . . . . . . . . . . . . . . . . . . . . . . . . . . 486.248 Supporter. See Hose supporter. Surl{ical apparatus. S. M. Sapp . . . . . . . . . . . . . . . . . . . . . .  486,198 Switch. See Electric switch. Railway .wltch . Snap switch. Table lep: fastener. Thompson & Gollinl{ . . . . . . . . . . .  '86.305 Tag, markinl{. S. Dancoger . . . . . . . . . . . . . . . . . . . . . . . . .  486.208 

��:ts�::;fii�r�8f�· m����t:. C(;�P(;8itioti� J': W: �.202 Dunbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
��WFc�g�11�:�'W: It Wrg�;.�� : : : : : : : : : : :  : : :  . .  : : : : Thill coupling. T. H. Pruner . . . . . . . . . . . . . . . . . . . . . .  . Tie. See Cross tie. Time regIster, workman's, Garnett & Moore . . . . . .  .a6,399 Tire, elastic vehicle, R. P. Martinez . . . . . . . . . . . . . . . .  486,230 Tire. wheel, R. Edlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.191 Tobacco pipe. F. Edler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,1193 Tobacco pipe, !. Pfortner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481),298 
�g�r�3�ra'J�rE��O�?·. ��: : : : : : : : : : : : : : : : : :  Wi:� Toy. J. M. ClIlJord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,085 

��ln��ra.':,"tZ��: �t�:. �'j\I!W .. iid: : : : : : : : : : : : : : : : : : : : :  �:MA Trap. See Gully trap. Trunk. M. L. H. Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.2M Trunk lock, W. J. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,227 Tug. hame. E. L. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '81',378 
1;�b��l::e{o:- ::nll�cIiei· 'fMtener: ' combined; 486,379 Leebey & O'Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.256 Umbrella runner, C. J. Fell . . . . . . . . . . . . . . . . . . . . . . . . . . �209 Umbrella stand. COin-controlled. H. Westphal . . . .  486,14., Umbrella suspender and carrier. Stockdale & 
Val�.w:fti��:n '&:Conwiiy : : : : : : : : : : : : : : : : : : :  : : : : : : : : :  :rJ:� Valve apparatus for gas or petroleum motor en-
Val�����e�;.���'g�g: W: K': Farranci·:::::::.: :  : : :  �:� 
Valve operating mechantsm, J. W. Ogden . . . . . . . . . 496,268 Valve operatinl{ mechanism, C. L. Rowland . . . . . . .  486.219 Valve. packinp:less, A. Stirling . . . . . . . . . . . . . . . . . . . . . .  486.268 
Valve. steam engine. H. F. Frisbie . . . . . . . . . . . . . . . . . . '86.099 
;�';,'ia��:a:":�::��.1·.I·on;::.,��·::::::::::::::.: : : �J� 
Veblcle wheel, K. Haussner . . . . . . . . . . . . . . . . . . . . . . . . . 486.1!l! 

�:lg�:g��� �a�:�e W�.:l"w�l& �';it.��� : : : : : : : : : : :  �:� Veneer cutting machine. J. B. WII.on . . . . . . . . . . . . . .  �152 

�r::.rw�r((��:r����.t •. �: .� •. ���g���::::::::::::. : : : �:� Wagon brake, F. W. Dobbe\. . . . . . . . . . . . . . . . . . . . . . . . . 486,245 
�:g::-l{'!.�'lll.qi·.!'���n: : : : : : : : : : : : : : : : : : : : : : : ·. : : : : ·. ·. �:1M 
�:-��o�':.��w. ���Bi�;,:n�. � .�.�.I. :::::::::::: : : : :  �:!l;'!� Washer. See Vel{etable washer. Watch chal ... holder and badge. Pear.on & Sperle 486.419 Watch pendant. W. T. Harri.on . . . . . . . . . . . . . . . . . . . . �105 Wheel. See Vehicle wheel. Wheel, W. T. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �125 Whlllletree. J. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,092 Whlllletree hook. C. C. Dedennick . . . . . . . . . . . . . . . . . . 486.280 Winders, driving mechanism for cop and bobbin, 

Lever & Grundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,258 

�i��i�:s:"�c:!���':I'ne�r�''A���.�?�: : : : : : : : : : :  �� Window. W. B. ilritonhead . . . . . . . . . . . . . . . . . . . . . . . . . . 486,223 Wire covering machine. J. A. Barrett . . . . . . . . . . . . . .  486.270 
Wire rod mill. G. Lehberger . . . . . . . . . . . . . . . . . . . . . . . . .  486,382 Wire stretcher, J .  Dietrich . . . . . . . . . . . . . . . . . . . . . . . . . .  486,221 Wrench. See Pipe wrench. Wrench, G. W. Scheid . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 486,m Wringlnll and mangling machine, Dore & Tapley. 486.222 

DESIGNS. 
Carpet, W. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,994, 

8l':':,!'���at�h":g:���a?'tt?h:\�'��fM: : : :  : : : : :  �:ll:l Dish. E. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.989 
��:����t:: !.i1��hf��I���giii.' W: F: ·DeCker:.: : : :  �:= Ruftllng, A. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.900 Spoon, etc., P. };'arnham . . . . • • • ••• ••••••. . . . . . . . . . . . . .  21,988 SEoon. H. M. Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 21.987 'Iobacco plug. W. W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . 21,992 Washing machine tUb. S. Sadler . . . . . . . . . . . . . . . . . . . . . 21,9!n 

TRADE MARKS. 
Beer. 18IIer. E. Ben.wanger . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,� Booto. shoe •• and .lIppers, E. C. Burt & Co . . . . . . . . . 21,915 Buttons. col\ar, If. D. WI11Iam8 . . . . . . . . . . . . . . . . . . . . . . 21;971 Calf skins. goat skins, sole leather, and sheep Skin., Shaw Leat.her Company . . . . . . . . . . . . . . . . . . . .  21,91' Carbonated drinks. J. T. Drlscol\ & Co . . . . . . . . . . . . . .  21.983 
C
ar?�g �:::�g,��lo,.y� �K��3�u':I1J�����'C�::,��n��: 21,900 

���cfi��!nfru��i��I��t�� r���n:g����: :  �:lWt DlslnfectanLi. Odorless Disinfectant Co . . . . . . . . . 21.988 
Ele

f::I��t.08:f,�hl'jf3afJ�;:,;.r:��rcg:�:���r.��� 22.001 
�:���� .r.ns�K'\'in�i�g�'h��: : : : : : : : : : : : : : : : : : :  :�.:�: �:� Furnaces, beatinJ[, Howard Furnace Company . . . . . 22,000 
Games. game boards, puzzlesl dolls, rattles, balls, bats. and the like. exc uding toy wheel •• Hahne & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.978 Ha.ir dressing, J. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,987 Hardware, includtnJ[ locks and latches, builders', Readinll Hardware Company . . . . . . . . . . . . . . . . . . . . .  22.<XXI Heaters. ranges, and stoves. Majestic Manufactur-Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.()(K Lard and Its substitutes. W. J. Wilcox Lard and Refining Company . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  21.980 
11:31�:�: �g� �g:�:��t���-:-o��:r::�siu�����;;e: 21,997 pared, H. O. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.996 Medicines, line of, H. D. Van Rensselaer . . . . . . . . . . .  21,� Medicines, proprietary, Katharmon Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,996 Oranges. Crescent Oranl{e Grove Company . . . . . . . . .  21,982 
PiP��r

a
�t��g,

I
I:�"d 

ngX�r':"�.:n".:!�;t��fftl����� erlng Co . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.005 Polishing powder, not Including stove polish. D. W. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.989 Remedies for cougb� colds, cramps, bruises, and spral,ns. lnternal and externalhW. S. Rockey . . .  21,993 Remedies for diseases of the t roat. lunlls. and 
Sto�ld��{:: r.·L�Wr�::;rCo: : : : : : : : : : : : : : : : : : : : : ·.·:. : : : = l'br��t;1�, ��Ct��,g, ���we���� m�c��e an.::.a Thresher (fompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,991 Thread of cotton silk, flax. and other fibrous ma-terial. Kerr Thread C:>mpany . . . . . . . . . . . . . . . . . . . .  21,978 Tin or teme plates. C. A. Conklin Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  21,900 Typewriters, single-keyed. Liberty Manufactur-Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.998 Wa.bing machines. Blull'ton Manufacturing Co ... . 22,006 Whisky, W. Walsmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 21,986 Wines and liquors. Netter Bros . . . . . . . . . . . . . . . . . . . . . .  21,984. 

A printed copy of the .peclllcat.l"o .and drawing of any patent In the foregOing list, or all, �.oJlt In print Issued since 1863, will be furnisned fro... 'nmce for 
25 cents. In ordering please state the name �. .umber of the patent desired. and remit to Munn G. - "0 •• 361 Broadway. New York. 

Canadian pateuts may now be obtained by the In-
;�r;�'i?s{��r��id�� ��:y I�;ee�i���, �t::'�sl�f � ��t If complicated the co.t will be a little more. For full �:�ct�:r��; :!�ta��J!���. New 

J cieutiftc �mericau. 

1 11 8 i d e  l»nae. each i n �  .. .. t i o n  - • ,.� cents n line 
II n c k  Pnlll'. f!nch i u "r l' r i o n  - - _ _  $1 . 00 a line � 'l'be above are charp:es per allate IIne-abont elp:ht 'I words per l ine. 'fhis notice shows the width of the lin� _������������������������ and is 8et in agate type. F.lllll"uvill�S may bead adver-tisements at the same rate per lt�ate line. by m,."",ure- : lDent. as the letter presl-l. Auvertisements ::��A��� t6t a�;e��C��l��le V/:N:::Wt�SIl �a:�k'saTssne. 

.� � 

���;�;i:'�!'t"-f : black and colors. Each bottle . with our patent ink filler. The best Ink. the most convenient ' 
to us.:.e�u�l1ty warranted. . 

L�32��.'i: __ � __ W' ___ -__ ' f.r Circular, . 

The Cheavest, The Best $1 A complete Electric Motor and 
Battery Outfit, Instructive and en­
tertaining for old and young, ope­
rating by means ot our patented 
batt�ry pads. doing awa.y \\1th. li· 
quid acidM and chf!rnica.ls. Sent 
by mail or express, prepaid, on 
reeeipt ot ,l.25. t:lectpo.Novelty 
(�o . . Roxbury, Mass . Mtrs. of Toy 
Motorl,1l, Amateur Electro·Plating 
Outflts, etc. Send tor catalogue. 

See " Sci. Am." July 23d. 

Improved Screw Cutting 
Foot and Power LATHES 

Drill Presses, �hapers. Band, CIrcular. and Scroll Saw •• Machinists' Tools and Supplies. Lathes on trial. pr CataioQue 1/i..ailed on application. 

SEBASTIAN L A 'rUE COMPANY, 
1 20 and 1 22 Cu lvert Street, C i ncin natI, O. 

The Sebastian-May Co 
Improved Screw Cutting 

�:�e�LATHES 
Dril l Presses, ChUCKS, Drills, ])O�8. a.nd �1H.chinl8t8' and A muteura' OUlflte. Lathes on trial. Cata­logues mailed on appitcfllion. 
1 6 S  to 1 61 H I I[h l aJld A 

S [ J) N E V. O H I O .  ' ''THE EXPERT" CATI NO STAMP. 
III_craW III IkIf.tllt ..... f;ep . ..... p 141, 

THE G R EATEST ADVANCE IN R UBBER DATING S

. 

TAMPS. 
COMPL E TE FOR EVERY HOUR IN 10 YEARS, with Die to order. Post-paid $2.75. 

R. H. SM ITH M FG. CO., SPRINGFIELD, MASS. 8o1e Kin Xetal .. BodJed Rubber T)'pe. &:e..&c. CMalo .... rr-. 

OIL WELL SUPPLY CO. 
£1 & 9� WATER STREET, 

Pltt8burg, Pa.,  
Manufacturers of everythlnp: needed tor 

.A.� TE&X.A._ 'VV:JiI x.:x..s 
for either Gas

l 
Oil. Water. or lIi1neral 

Tests. Boi ers Engines. Pipe. Cordage. Drilling Tools, etc. Illustrated catalogue. price lI.to and discount sbeets on request. 

A. z.. "CT n« Z N" u n«  
In all shapes. Manufactured by 

Cowles Electric Smelting and Alnminnm 00., 
Correspondence solicited. LOCKPORT. N. Y. 

MOTOR CAST I N C S  with Commutator made 
1-15. 1-12, 1=6 1i._p. 75 ct •.• ,f.'50 . .... H. H. Porter. 14 West­ford Street. Allston. Mas •• 

Steel TYlIe for W ritin« Machines, 
J, D. MALLONEE, M't'r. STOCKTON, N. Y. 

SPECIAL lOTICE ! 
�?tf.::fdsome photo-engraved display sheets 
U Recent lmprovements in Air Compressors," "Recent Improvements in Rock Drllls," 
����i:�;:,ee� ::l g,n,.11 'ft

h� :��I��t h7��::!: and address. INGERSOLL-SERGEANT DRILL CO. No. 10 Park Place. New York. U.S. A. 

S E C O  I D-H A I  D M A C H I I E R Y  
FOR SA LE A T  VERY LOW PRlt:ES. 

o.?,n:a 7i����n!:'�ofilaL:r�eO;n�n�fOO�.I���i��M in. stroke, �Ingle cyIinder �p'et �alve. Horizontal 
�6'l't ��(iIA�l}��c"i\8l\'iNG b'/)�. f£b8��t>RT, N. Y . .  

Canning Machinery 
' Outfits Com plete. 

Oil Burners for Solderinll', Air 
Pump8, Can Wiper8, C an 

Testers, Labellnll' Machine8, 
PRESSES AND DIES. 

• ••• B U R T M F C .  C O., 
ROCHESTER, N. Y. 

TH E ARMSTROla MACHII ES, 
For (JuttinC 00' and Thre;:�n�=�e'l 

or Power. 
No. 1 cuts olf and thread. 
1 to 3 Inch. No. 2 cuts 01J and threads 1 to . 
( Inch. . No. 3cutsoft _ .  . - . " threads 1 to 6 lneh. 

a l m Is to make these machines as good as our Stocks and D1e.4• which are universally acknowl­edged to be THE B":ST. Ilr Send for catalogue. 
T H E  A R MSTRO N C  M FC .  CO., B r l d seport, Ct. 

C.A.STZN"GrS 
and P n r l8 for maklDl{ 8 and 16 Light D y n am o s, Simple and Parkhurst Motors and Alter­nating Current Motor. 
I. A T H E  t : A S T I N G S. 

Electrical Supplle8. 
Send .tamp for new Catalogue. 

PALMER IJ itOS . .  
MlanulI, COBn. 

::� A LANSON CARY --� ,4, � ,� " ' A  7Uh t ii  � F  L.. S PR I NGS ,!;} ,.1, CfUIIIWmmlTT/) sr££ OF EVfRYDESCR I PT I ON  2 4 0  & 2 4 2  W 2 9� ST. N E W - Y O R K  

LIGHTNING WELL -SINKING MACHINER' IUUFlCTUIUS. Hyrdaullc, Jetting, RevolVing, ArteataDl Diamond Prospecting Toola, Engines Bollen, Wind MilIa, Pumps. Ene:r.clopedla, l ,ooo 
enrravings, Earth 8 Strata, Determi­

nation quality waterj malled,25e. The ........ Ieu \Veil "orb, 
"aI'Gra, III. [ 1I 11 18 S. C  .... 1 

81., Cbl .. SO, OJ. 
l DaUu, "-

lIUNUJ'ACTUBED BY 
WI LLIAMS BROTHERS, 

I T H A C A ,  N. Y., 
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES, 

GROWING RAPIDLY in FAVOR 

[N OVEMBER 26, 18<)2 
011. Lime Or Elec-t��� ����i:I�; rfriPle. Scient[. .. IIc Attachments. Art and Educational Views. 

J. B. COLi & CO., 
16 Beekman St .• N. Y. 189 La SaUe St •• Chicago, m. 

"2 MONTHS ON TRIAL" FOR 10 Bubier's Popular Electrician. C. 
An i11uotrated monthly journal for the amateur. experl. menter and public. HVJUXR PVIJ. co. , L\'l'�N. JU.Ss. 

I IY E ITO R S' I DE  A S ���kl::tosJ.rac�lcal 
M I I. I . I K E N  & n'A:u O U Jf. 

pe 
y Cor. JOHN AND DUTCH STREETS. NEW YORK CITY. Machi/tixts, Pattern a.JlU Mudel �Iaker8. 

N OW R E A DY I 
A NEW AND VALUABLE BOOK. 

1 2,000 Receipt.. 680 Page.. Price $6. 
This splendid work contains a careful compila­

tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents a. pub­
lished in the Scie n tific American during the 
past fifty years : together with many valuable and 
important additions. 

Over '.I',velve '.I'ho ll sand selected receipts 
are here collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem­
ists and workers in all parts of tbe world ; the in­
formation given being of the highest value. ar­
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulre used in the various manufac­
turing industries, will here be found answered. 

Instructions for working many ditrerent pro­
cesses In the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
80 extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts. embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper. emery paper, tracing paper. 
transfer paper, carbon paper. parchment paper, 
colored papers. razor strop paper. paper for doing 
up cutlery. silverware ; how to make luminous 
paper. photograph papers. ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing inks. luminous inks. invisi­
ble inks, gold, silver and bronze inks. white inks : 
directions for removal of inks ; restoration of 
faded inks. ew. 

Under the head of Alloys over 700 receipts are 
given. covering a vast amount of valuable infor­
mation. Of Cements we have ' some 600 receipts, which 
include almost every known adhesive preparaticn, 
Rnd the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article. in which the 
complete process is dcscri\)ed in such clear and ex­
plicit terms that any mtelhgent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me­
tallurgy. 125 receipts ; Bronzmg, 127 receipt8 ; Pho­
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracin� practical directions for the production 
of engravmgs and printing plates of drawings. 

Paints. Pigments and Varnishes furnish over 
800 receipts. and include everything worth know­
ing on tliose subjects. 

Under the head of Cleansing over 500 receipts 
are gl\·en. the scope being very broad, embracmg 
the removal of spots and stains from all sorts 
of objects and materials. bleaching of fabrics, 
cleaning furniture. clothing, glass. leather, metals, 
and the restoration and preservation of all kinds. 
of objects and materials. 

In Cosmetics and Perfumery some 500 recelpta 
are gi ven. 

Soaps have neaHy 800 receipts. 
Those who are engaged in any branch of industI'l" 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who arA in search of independent business 
or employmcnt. relating to the home manufacture 
of sample articles. will find in it hundreds of most 
t.xcellent suggestions. 

P- Send fO'r descriptive circular. 
MUNN &. 00., Publishers', 

SOIENTIFIO AJlERIOAN OFFIOE, 
361 Bro ...... ,.. __ Yo .... 

© 1892 SCIENTIFIC AMERICAN, INC.
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Founded bU Matht.w GaTe'll, 11s.;. 

H E N R Y C A R E Y  B A I R D  ... C O .  
Indust.rlal Publl.hers. Book.ellen, and Importe . . , 

8 1 11 Wa l n u t  et .. l'hUadel phla. I'a . . U. !!! • .  4. .  
prOur new and Revised Catalo�ue o f  Practical and 

Scientific Bouk�. 86 pages. 8vo, and our other Catalo!Z'ues 
and Circulars. the whole coverinK' every branch of Sci­
ence applied to the Arts. sent free and f!ee of p08t�e 
to any or:e in any part of the worJd who Will furnish hiB 
adare ••• 

BARR'S Boot on Ste,m Billie"" ctOth' 13.og . 
•. Combultlon of Coal, cloth, 2.5 . 

are recognized Standard Text Book. on these import.nt sub­
jeetl. New edition just ready. Address, D. Van N08trand Com· 
l�!;.:::dor;�kCo�e

;�bli�:!:l, I!d1��.�1i.p::l·c�:!��eIPbi .. 
8 1 6  FOR 810.-A GREA 'I' BARGAIN. 

T H E  STE A M  E N C I N E .  
By DANIEL KINNEAR CLARK. Published by Blackie 
4; Son, Limited. In four half volumes, af U eacb. Will 
he dellv

v.
e
�v�

t 
�'fJif��t��1er;e��Ei���? for $10. 

x:> � x:x... :x... O Ja[ "U C � 8 .  
Write " THE PRATT CHUCK CO.," Clayville, N .  Y., I U. S. A., for free Illustrated catalogue of ' 

J t itntif i t �tutti,a •• 

POSITIVE DRIVING DRILL OHUOKS, --------------------------------
showing the only perfect system ever devised for hold­Ing and driving drills. 

Foreign A gencies. 
§!li:.%����,fttaIMl3���85�u��n

T
�'fJ��;�r.�

,
C:.rg�: E. C., En"land. 

E. Sonnentbal, Jr., Nueu Promenade, No. 5, Berlin, Ger­many 

Contractors' Machinery 
Of  every description in  stock. 

ENG I N ES, BOI LERS, BR ICK 
PLANTS, A N D  ROLLI NG M I LL. 

MAC H I N ERY. 

rbomas Carlins' Sons 
ALL E C H E N Y ,  

PA. 
I IIII V £ S T M E N T !!!ECURI'I' IES. -All classes ; 
Industria.!, real estate and high class speculative pro­
pertles ; correspondence solicited. 

J. A. GOODWIN, P. O. Box 2638, Boston. 

��RI NUL &�OS�INS � Clle.mST� .:{sSjfj'£RS �1d �81 ClARK STR�[r. 
- ----- G O  .-• S�MPlES BY MAil OR EXPRESS • 

THE SIMPLEX PRINTER, 
A new invention for 

dU
f1
licating c o p i e s  of 

W���Z::8 a� ���;;h��' on 
���

n
fM' �Y�s

w
�� 

a
�� 

made. 50 copies of type­
writer manuscripts pro­

duced In 15 minutes. Send for Circulars and samples. 
po- AGENTS WANTED. 

LA WTON &; CO . . �� '· esey !!!l . ,  N ew York. 

DEAF��!J·t!.i�.��R!t9,I!�! ... cy!ttQ 
btlard. fiuccrasful"hen a l l rellledleefan. SoldFREE oaJ,.J' by F. H1aoox. tlil B'way,N.Y. WrUefor book of proofa 

V8u US E B R I N DSTO N ES? 
If so, we can supply you. All sizes 
1II 0 1l u t ed and U U llloll u ted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe­
cial purposes. lIT Ask for catal()fJU<. 

'I'll e ( ' I.EVELAND STONE CO. 
2d Floor. Wilshire, Oleveland, O. 

HAVE YOU READ �perirnental 
� $cienCe? 

This new book, by Geo. M. Hopkins, is just what 
you need to g ive you a good general knowledge of 
Physicnl Science. No one having the spirit of the 
times cnll alford to be witbout the kind of scien­
tific i l l l ormlt t ion contained in tbis book. It is not 
only instructive, but entertaining. 

Over 700 puges : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

lIT>ie1ld jar illustrated circular. 

M U N N  & CO •• Publ ishers, 
Office of the SCI E N T I FIC AMER ICAN, 

3.61 B IlOA I )  \V A \", NE W YORK. 

CHUCKS Catalogue No. 12, 
{
ust Issued 

with over 4C new 1\ ustration8 
• sent free. Address, 

The (: u Mh m RIl C h u ck C o . ,  Hnl'tro.·d, (� O ll il . 

E B EST LOOS E PU LLEY O I LE R  
I N  T H E WO R L D .  VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to " .eekl .Itb one 
filling. Con 25. 30, .0, 50, 65 and 85 cent. 
each. Send Price and T R Y  O N E .  
State diameter aod speed ot Pulley. WiU 
send Catalogue tree. Mention tbis paper. 

A.I1DUZEN " TUT CO.CI •• t ••• tI,o.wu. 

CL.A.R..�'S 
WOOL WASHER!!!, 

WARP DYEIN(i AN I) S I ZINH lUACHrS .. :S, 
PATENT RUBBER COVERED :SQV EEZE 

ROI. I .!!! . 
POWER W R I N ( ; E ItS FO R HOSIERY AND 

V AIt N  I)\"EI N G. 
I)RYING ANI) VENTILATING FANS, 

WOOL AND eOT'J'ON DRYERS, Etc. 
CataJO/{Ues free. 

C E O. P. C LA R K  
Box L_. ________________ � __ I_n_d_s_o_r __ L_o_c __ k_S�,_C __ o_n_n_. 

ALUMINUM : ITS USES AND AP-
plications. A valuable and interestimr article by G. L • 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. Sli9. Price 10 cent.s. To be had at 
this office and from all newsdealers. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 
M�'%I�:�.O
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CATES I R O N  WOR KS, 
C � o .  (: Iinton S t . ,  C h i c Rlro 

3' c�'����fu s�r�eAo;rt:,�, �!:� 

A R T E S I A N  
Wells, 011 and Gas Wells, drilled 
by contract to any depth, from 50 
to 3(XX) feet. We also manufac­
ture and fumi8h everything re­
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
����':,�

s
st.:'t'i':e�cli�l:t't.; 

required and lend for 11lustrat-
�
d
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A
EM��h CO., 

STREET, NEW YORK. 

ROCK BREAKERS AND ORE CRUSHERS 
S'cl����hP:L'!,�\�c::. '}!'a�e�tl��u:3�' �trw. 'ID�k�"�U<;'��,

e
f35s.�� 

V t.L�:.Bg.EL�M:J.!��::'E�Ir' J,::"s;;'��O�u��tt�8 h�
a
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n
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Y & lll A( )H I N E  co • .,. Manufaetureu, ANSONIA. CONN. & BACON. AlI"ents, !'lEW YOII,K and CHICAGO. 

P L�a!r�:e:�!:I�T� Y S peraDce Plays, Drawing-Room Plays, Fairy Plays, Ethiopian Plays, Guide Boob, Speakers, Pantomimes, Charades, Jarley's Wax Works. Burnt 
kO"":8J.,"::,�

ri
a":! ).".:';er���:��V��e:'�:ia'�:��:· containing many novelties, full description and prices sent FREE ! FREE ! 

T. H. FRENCH, �S West �3d St.. N. Y. 

A M O DERN BATH . 
'I'''' Latest and Rest. 
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room required. Ornamental, inex­
pensive, complete, practical. Desi­
rable for city or town. 
Send 2 ct. stamp for 

The Mosely Foldlnll" 
Bath Tub C o . ,  

186 So. Canal St., -------------------

II ECONOMY IS WEALTH."  
C:mvauen wanted to 1811 the N f'W M o  .. 
"fOl lIan 1'ypewrlter. Why wl11 
people buy � t l OO mAchine when t30 will 
purch� a bettllr one' Send for t I Iu.tral.ed 
catalogue and term. to County Agent •. 

Add ..... N. TYPEWRITER CO. 
61 1 W ... hin�n Street. Boston, �1 .... 

Mention ScIentific Amt'rican. 

TRADES UNIONS, THE TENDENCY 
of.-By Herbert Spencer. An able paper, pointin" out 
the � reat dIfficulties of dea.l in� witb complex SOCial 
question>. ContaIned 10 SCI ENTIFIO AMERICAN SUP­
pr,EMI<NT, No. 801 .  Price 10 cents. To be had at thi. 
office and from aU newt5denl�r�. 

The Belknap Little Giant Water Motor 
Best Water Motor, moot powerful and 

efficient machIne on tile market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Colfee MIlIB for Grocers' use. 

Combined Motor and Mill In one case, 
run by water or electr\clty. 

Write 1M Circulars. 

BELKNAP MOTOR CO. , 
23 Plum St., Portland. Maine U. S. A. 

M I N I N O A P PA R AT U S, 
E L E C T R I C  M I N E  LOCO MOTIVES 

E L E CT R I C  V E N T I LATI N C  F A N S  
E LECT R I C  H O I STS &. E LEVATO R S  

E L E CT R I C  C O A L  C U TT E R S .  

BENERAl ELEOTRIO OOMPANY, M IN INB  DEPARTMENT. 
622 ATLANTIC AVEN U E, BOSTON, MASS. 1 73-1 75 ADAMS STREET, CH ICAGO, ILL 
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struction at the harbors of Muskegon and GranE Haven. 
Mich .• will be received at this office until 10 a. m. on De· 
cember I, 1892, and then publicly opened ; and pr� )poBals 
for like work at the harbors of Manistee and St Joseph, 
Mich . and Mtchigan City. Ind., will be received at this 
office until 10 a. m. on December 2, 1892, and tben publicly 
opened. �pecit1cations, blank forms and all avai lable 
Information will be furnished on application to this 
office. WILLIAM LUDLOW, Major of Engineers, Bvt. 
LIeut.-Col., U. S. A. 

U. �e'::"�
I
ff"]f8'!h.?�!���' :"��J.�l�' t;f�';d�:?g 

from Winthrop Harbor, Mass., will be received at this 
omce until Doun of December 15, 11)92, alld then publicly 
opened. SpeCifications, blank form8. and all available 
h�����D ��k�UJ1lt,nri�'tl�.?E.�f.l�t��I������ of

-

FREE  SITES TO SU BSTANTIAL  
M A N U FACTU R I N G  ENTER PR I SES 

tn the ra.pidly Io!rowmg tOWDS of Virgima and 'Vest Vir· 
/linia, possessing CH�AP I RON. CHEAP LUMllEH. CHEAP 
FUEL. and RA lI.JROA]) FACILITI F.S. address J. H .  DIN. 
GEE. 333 Walnut Street, Philadelphia, Pa . •  President 
and General Manager of numerous Lund Companies 
situated alool/ the lines of the Norfolk & Western 
Railroad. 

� N ICKEL  
I'l AND i ELECTRO - PLAT I NG 
§ Apparatus aDd Material. 
1'""4 THE � Hanson & VanWinkle 00. o N e W lll'k, 1" • •• • 

8l LIBERTY ST., N. Y. 
23 S. CA N A L STREET, 

CHICAG O. 

W, a-rER JAM ES LEFFEL &. CO., 
"'" I SPRI N G FI ELD, O H IO , U . S. I\. 

1;;:ed;��O;���;.WHEELS ----

WANTED-Financial aid to take out three Patents 
on small Hardware Articles. Equal sbare In patents 
given. Wm. Copplnger, nO E. I9tli Street, N. Y. 

THE FON D A  LAT H E  TOOL.  
This new and useful tool I s  I n  grenl 
demand by Pattern Makers, etc., for 

round rods of wood. It ma.y . .  be beld in the haud 
or tool post. 

I' rice $3. 

"{ade by 
C HANDI.ER & FARQUHAR. No. 1 1 9  Waslll n gton !!!neet, Bo�t"l1 . 

pr' S�nd for cataloo'" oj ToolB. 

"T i lE  SINTZ " 
GAS A N D  GASOLI N E  ENGI N ES 

Stationary and MarIne.  
Makes Is own supply of gas from 
gaS

O
line, and at less expense than 

�.�l,,���
e
:f'��,��r ii�nb;)�i'th C(;iib�� 

manufactured or natural gas. �pe­
cially adapted for small boats and 
launches and electric liJl'ht work. Cir­
culars free. IJF' l\lt'lI tum this paper. 

C LA R K  S I N TZ ,  M F R . ,  
!!!priogfield, Ohio. 

1!I.��x.Dllln •. t.lon. �:a� 
a bargain, pny 
express a�ent 

and pzpreBl cb&r� 
�es and it. 18 your8. 

Olhenl'iae vou pay nothing 
and it wi l l  be' rdurn�d at. our 

ape .... THE NATIONAL M F G . II. I M PORTIN8  CO., 
334 Dearborn St.,  C h icaao. I I I .  

W 0 R K I N G M O O  E L S & L IGHT  MACH I N E RY .  I N VE N T I O N S  OEVELOPI:: D S e ll l ! fO I' M o ri c i  C i r c u l :l  r .  J o n e s  B r o s .  E C n .  C i n · t i. O .  \ 

© 1892 SCIENTIFIC AMERICAN, INC.
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�"verti$ ements . 
I n side Page. each i ll ",e l' l io l l  - - ,. .) cents a l i n e 
Hnc), l.Jag,-. each i ll ... . o .' r i u n  - - - - $ 1 . 0 0  n l i n t"  

'rhe above are charge::! pel' agate line - about eight word� per line. 'f1his notice �!Jows the width of the line. and is set in agate type. EngravingN may head aelver­ti8eIUellt� at the same rate per agate line, by measure­ment, as the letter presHo Allvertisements must be r{lceived at Publication Office as early as 'l'hul"sday morning to appear in the followi ng week's i8sue. 

Victors 
tJ G II �� �T AlOGUE  G" f . \ . tRtt 

;�--�� 
OVERMAN W H EEL CO. 

.OSTON. WASHINGTON.. DENVER. SAN "RANCISCO. 
A. G. SPALDING & ·BROS., Special Agents, 

OMICAGO. NEW YORK. PHI &.ADELPHIA. 

" Snur PO inton" Woon Sernws. 

f( .. , ..• -,� •. -. .  I I  
Patented llay 10, July 19. 1887 ; Oct. 29, 1889 ; 

Aug. lD. Oct. 21, 1800 ; April 7, May 12. 1891 ; 

J uly 19. 18'.12. 

fl !'O .\ dvRlI tngf>8 are : 

1. Stronger than a common screw. 
2. Uniform and wide slot.. 
3. Requires the use of but one bit in hard 

woort. 
4. Inserted easier. 
5. Centralized pOint. 
tL Superior holding power. 
7. 'l�he screw being ( 'old Forged. instead of C '  It t. leaves on its entire surface a metallic skin. 
nr Send for samples to 

A M E R I C A N  S C R EW C O. 
P R OV I D E N C E ,  R .  I .  
QU I NT 'S TURRET DR ILL ,  

!'i I X  !'i I' I I\ n J .E. 

rl'he most durable, simple and sen ... 
sitive multiple drill made for drilling' 
from 0 to :x; in. All boles drillell in 

$ titutifit jmeritau. 

THE GR I FFIN M ILL ! 
A perfect pulverizer of all refractory s u b­

stances by e ither the wet or dry process. It 
works better and at less expense than any 
other Mill , and is conceded to be the only 
perfect pul vcriziug Mill manufactured . 

For free illustmted pamphlet address 

BRADLEY FERTILIZER CO., 92 State St., Boston. 

D O  Y O U W I S H  T O  S E L L Y O U R  I N V E N T I O N ? 
\Vrite for particulars reg-unl iHg exhibit during 'Vorld's Fair. Columbia M'f'g and Supply Co., Chicago. 

KD DAK S 
For Snap-Shots Out-Doors, 

For ' Time Exposures In-Doors, 
For Flasll-LiJ?hts at Night. 

The Jun.·or are the most compact 
camera made. Perfectly 

• Kodaks • adapt�d to hand or . tripod 
use. Can be used w,th roll 

films or glass plates. Fitted with focusing index 
and counter for exposures. 

$40 a.nd $50. 
{ Send FOr } 

Catalogue. 
EASTnAN KODAK CO., 

Rochester, N. V. ---- ----------------
AL U M I N UM. AN I N TEREST ING DE-
scriptjon of  the variou8 methodS of  manufacturinp; this 
metal. chemical and electrolytic; with special reference 
to the I l eroult method. Wilh 6 ligures. Contained In 
SCI E:\TIF IC Al\IERJ(' A�  8U I 'PLE,\U; l'\'f. N o .  , ;)::1 .  Price 
10 cents. To be had at this otHce and fr(

.

)m al l npWS- 1 
dealprs. 

.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the Essential Features greatly perfected 'l'he Most Durable in Alignmellt. 
Easiest Running and Most Silent. 

All type cieanell in 10 seconds without soiling the hands The Smith Premier Tyoewrlte' Co . S.vracuse, N. Y . .  U. S.  A. IT Send for Catafogue. 

B A R N ES' 
New Friction Disk Dril l .  

FO R L I G H T  WO R K. 
Has th8se Great Advantages: 

The speed can be instantly- changed from 0 to 1600 
::h�u�!d���� �� 8::f;��ft�

ts
�q!:1��f!\��

l
;h: 

sma.llest or largest drills within its range-a won· 
derful econ(1my in time and great saving in driD 
breaka&,e. Send for catalogue. W. F. & IND. BARNES CO., 

1999 Ruby St. , Rockford, Ill , 
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(J-.I A profllahie bU.siltees for a mnn u;1f1l a 81r1all capital. Also 
LaDternfl tor Home Amusement!! . 236 page Catalogue fret.. 
McA L L I ST E R ,  lIf". Opti";.,. 49 N assau St. , N . Y .  A .  C. '1(: 1 :"11' ,  H a l' l f,, ,·d. VOII U. l�ie��

t
��so to  be  had of  newsdealers in  all parts of 

WHAT E L ECT RICITY I S  -BY W. W. 
Jacqne!-l. A Tl l I l t ere�ting d i:;tcu��i()n o f  t he !-lubject. illus­
trated w i t h  �Ollle new expprimenf!-l .  Contained in SCIEN­
TI FIC A:\I EHH'AX SepPJ.l·;MEXT, .:\0. �ti,.. . Price 10 
c+mts. 1'0 lie had at th ifol office al HI fro lll a l l  new�dealer8. 

� --'-�- - - - -�-- - ------- ----
A ireS:1 start 
is given to many a career by the 
discovery of time -values. The 
earlier this is understood the better, 
yet it is never too late . Success 
rna-' suddenly spring from a new 
mastery of the minutes ; through 
possessing an accurate timekeeper, 
like the new, quick=winding Wa­
terbury , which winds in about foe 
seconds. $4 to $1 5 .  
Every jeweler keeps i t  i n  al l styles 

for everybody .  .. A better 
timekeeper than a hundred 
dol;ar watch a frienJ of mine 
bou,ght some months ago." 
says the Newburyport Herald 
man "See i t ." 
Isn't there some member of your 

family that really needs one ? N4 

�ATENTS !  
' .... . .. .... , . . 

wi�hE�l���utn{�t�)If ()��'h�
n 

FC(�I��;���� .. . .  .. .. AMERICA ", continue to examine improve-ments, awl to uct as Solicitors of Patentf' for Inventors. 
In this l ine of business they have had ,fo1't " ... .'I/·/) 1/f'01'S' e.l·!II ' I ' I I ' l I t ' / ' ,  and now have , , / l eQll r l l/'1i /o cil i t k  .... for the preparation of Patent Drawings, SpBcifications, and the prusec11tion of Applications for Patents in the United St.ate�, Canada, and Foreign Countries. Messrs. Munn � Co. also attend to the preparation of Caveats, Copy­r:uhts for Book s, Labels., Reissues, Assill1lments, and i.ie,!)orts on Infringement.s of Patents. All business in­tru�ted to t.hem is done with speCial care and prompt,.. ne�s, on very reasonable terms. 
A pamphlet sent free of charlIe, on application, con-
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We also send, free nf cJJarl}e. a Synopsis of Foreign Pa­
tent Laws, showing the cost and method of securing 
Patents In all the principal countries of the world. 

M IJ N N  & CO •• toJolicitol's of Patents. 

361 Broadway, N e w  York. 
BRANCH OFFICES.-No. 622 and 624 F Street. p,.. 

elGc DuHdlTUl "88r 7th Street, WlIIIblngton, D. C. 

STE E L, I RON,  COP P E R, Z I NC, B R ASS, T I N, 
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T H E  H A RRINGTON & KIl\"G l'ERFO ItATING (: 0 • •  (:hicall'o, 
And 284 Pearl Street. New York. 

� to 50 H. p. T H E  Motor of 19th Century 
Can be used Any PlllCl', to do A l l Y  
Work. and by A mi Ow'. No Boil­
er ! No Fire ! No steam ! No 
Ashes ! No Gauges ! No Engi­",,"::i!=���� neer ! A pertectly safe Motor H. for all places and purposes. Cw;t· 

cat. of opl'rlltirJll about f )W� cent a n  
-"'!�_""""""�,i:===_::::s=:s �r:;�1�t�ri�:r�:(�t:.����;��8v01Ver. 

E" onOlny, ](ellnbl\lty, CHARTER GAS ENG INE  CO. 
l!'hnpJi('lty, Safety. P. O. Box US. �1tt:rI i IiK. I I I .  

THE AMERl�AN �ELL TEtEPH�NE ��I 
95 M I LK ST . ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
gran ted to AlexflDdel' Graham Bell ,  March 
7th, 1876. No. 174, 165, and January 80th, 
1 877, No. 18H. 787. 

The transmission of Speech hy all know n 
forms of Elf'ctric Speaki n g  Telephonps in·  
fringes the r ight secmed to this  Company 
by the above paten ts ,  and renders ea �h 
indiv idual user of telephones not fUl'lli � h ­
ed by it ot' its l icensees responsible for such 
unlaw ful use. and all tbe consequence, 
thereof, and liable to �uil therefor. 

VANDUZEN SJ��M PUMP 
THE B E S T  IN  T H E  WORLD. Pumps Any Kind of Liquid. 

Alway. in Order. never Cloga nor 
freezes. Every Pump Guaranteed.. 

SIZES.-­
Gillon. per Hour. 

Cost 87 to 875 uch. Addre •• THE VANDUZEN &, TIFT CO., 
IO� to 108 E. Setond St. , Cintinnati, O.  

M E C H A N I C S' T O O L S .  
If you are interested in Tools as a manufacturer 01' 
amateur, you should have a copy of our new cats· 
lop;ue. Our JR92 elUtion is a very elaborate and com­
plete book of 704 paJles. handsomely bound in cloth. 
'rhe book will be Heitt to any part of the world, pre­
paid, on receipt of $1.00, and the money thus paid 
will be I'efunded with the first purchase amounting 
to '10.00 or over. Every manufacturer and amateur 

t���lgd���: tg�I?��6r:::�d es:�p
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el u�� not in-

iU O X T « Olll �:It Y & (:0 . . �'i ll"  T ool s, 1 0;'i F ll l to ll :-Otreel. N ew York Vity, N. Y. 

C E N E R A L  E L E C T R I C  C O M P A N Y. 
E D I S O N  and T H O M SO N - H O U STO N  S Y S T E M S . 

I N CA N D E S C E N T  and A R C  L l C H T I N C .  
ST R E E T R A I LW A Y S .  

T R A N S M I S S I O N  O F  P O W E R. 
M I N I N C  BY E L E CT R I C ITY. 

Send for our NEW Catalogue. 
lB�.A.J.'III'O� C>FFIO:m& . 

6aI Atlantic Avenue . . . .. . . . . . . . . . . . . . . . . . . . .  Bost!'D. MaR.'
1

42 Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. 
� W�.F}t"n�����::::.� : : : : : : : : . : : : : : : · : : . :i'i���:..�i.lg: ��'"c�IIi\!:':�\reet: : : : : : : : : : : : : : : : : : : : :���'J.�r,�I�I�:: Gould Bulldin" . . . . . . . . . . . . . . . . . . . . . . . . A tlanta, Ga. Masonic Tem\lle . . . . . . . . . . . . . . . . . . . . . . . .  Denver, Colo. 16 �'ll'l!l fll.r .. .,t . . . . .  " . . . . . . . . . . . . .  " . . . .  Ban F .... ocll/ll). (:.,1. 

[NOVEMBER 26, 1 892. 

S A W S Wanted 5O.OW iSawyers S A W  S and L u m  b e r m e n  to 

A send us their fun address for a copy of Em- A erson's Ilr Book of �A \y �.  new 18D'J edi-
tion. 'Ve are first to introduce NATFRAI .. 

W GAS for heati� and tempering �n "' s with W wonderful effect upon improving their qua-
lity and toughness enabling us to reduce S prices. Address EiU E R �O :"l .  � ;U I 'l' H S 
&:; C O .  ( IJilnited). Heave.' .F a lls. Pa. 

EXCELS IOR LANTERN, THE HEADLIGHT OF EDUCATION. 
With PATENT ARGAND LAMP, double 

concentric wick, or with oxy. -hyd. gas j et. 
Our MULTIFOCAL PATENT LENS makes 
the picture any desired size. 

Send ror Catalogne to J .  W. Q U E E N  & CO, 
P H I LADELPH IA, PA. 

T H E  H U B  FR I CTI O N  C LUTC H ,  
:fP�\
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shafts and Cut-oil' Couplings. Tbe 
m 0 s t simple, effective, durable 
and economical Clutch on the 
mllrket. :llade in sizes to transmit 
from 2 up to 1000 h. p .• at slow or 
fast speed. Over 1 11 . 0 n n  in use. 
Irst
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The .Jame!06 :"iomi tlt 
\Voolt�n ilIach i n e n,' ( � o . ,  

41 1-421 Uuc>e 1St . ,  Phllu.., Pa. 

ESTA RI.ISHED lS46. 
The Most Popular Scientific Paper in the World 

Oa l y $3.00 a Y ear, InchuUn g  Postage. 

We .. k l y-S2 N u mbers a Yeal'. 

This wld"ly ci l'cu l ale.l and splendidly Illnstrated 
paper Is published weekly. Every number' contains six. 
teen pages of useful information and a large number of 
'ori�lnal engravin,is of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New InvenUons, Novelties in Mechanics, Manufactures. 
Chemistry. IDectrlcity. Tele!<raphy. Pbotography. Archi­
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Tf"l'III M of � lIb�Cl·i JHion .-one copy of the SCIEN­
'I' l Y I (' AMERICAN wtll be sent for nile war-52 numbers­
postage prepaid. to any subscriber in the United States. 
Canada, or Mexico. on I'f'ceipt. of th l'ee doJ ) nl's by the 
publishers i six months, $1.50 ; three months, $1.00. 

C hl b�.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order. Draft. or 
}]xpress Money Order. Money careful1y placed inside 
of envelopes. securely sealed. and correctly addresse� 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc .• payable to 

M IJ N N  & CO.,  3 6 1  Hl'o adway, New York. 
---0----

T H E 
Jtitttttfit �ttttritltU Jupplttttrnt 

'rbls is a separate aud distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en_ 
iITavings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'l'HE 
SCIENTIFIC A�[ERICAN SUPPLEMENT Is published week­
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