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DUCKE;B.'S PORTABLE BARRACK AND .FIELD HOSPITAL. 
The Society of the Red Cross in Europe ha!5, for seve· 

1'11,1 years, given particular attention to the subject of 
portable field hospitals and other improved appliances 
for the carli!, of sick and wounded soldiers. Though 
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the more humane method of settling international dif­
ferences by arbitration is appealing each year with in­
creasing _earI1estnessto the conscience of Christendom, 
there js !ltJ-Ila,Il, i-lllIIlense 1hM for the ministra�ions. of 
tllQae who seek t;he aonsel'yation of life in the mid'st of its 

[$3.20 per AOIlUDl. [POSTAGE PREPAID.] 

military destroyers. Despite the deadliness of modern 
instruments:of warfare, it is conceded that a greater pro­
portion of soldiers die from lack of sufficient care and 
from exposure than frolI� the immediate effe�ts of the . 

(Continued on page 404.) 
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THE BEDPITS OF THE PATENT LAWS. pares with the most magnificent steam vessel which 

In the discussion of the oleomargarine bill in the floats a flag. [Applause. 1 
House of Representatives, effort was made to bring a When the gentleman from Pennsylvania was a boy 

" point against it as being a manufacture based on his neighbors, perhaps himself, lived in a cabin, with 
patents. One member declared that he had a hundred nothing to· hang their coats upon but a peg, and 
patents before him relating to it. This point was made, nothing to sit upo. but a stool. Under the impulse to 
it is obvious, to gain the good will of the House for the I inventive talent given by the hope of securing for in­
measure, by invoking its dislike of the present patent ventors during a limited time the exclusive benefit to 
laws. Extraordinary as such reference appears, it was the cogitation of their brains, the bomes of the poor 
seriously made. It is most satisfactory to see how it and the rich have been made comfortltble. And the 
was met. The Hon. Nathaniel J. Hammond, of cottage of the workingman to-day outvies in comforts 
Georgia, took up tbe issue, and said in reply, partly to and luxury the dwellings of the kings of a hun�red 
Mr. Holman: •• He is hardly driven again to say this years ago. 
bill is against a monopoly patent. He absolutely says Mr. Chairman, look at the item of wages for a mo-une cOPY. one year. postaj{e Included ........... .............. ...... ... 83 �o th C One COPY. six months. postage included ......... ................... . . . .. 1 60 that the patent clause of e onstitution is a curse ment. Go back fifty years, and compare the wages then 

Ulubs:-one extra copy of THE SCIENTIFIC AMFlIUCAN will be supplied ratber than a blessing. paid with the present rates. Take tbe history of New gratis for every club of live subscribers at $3.20 each; additional copies at 
same proportionate rate. Postage prepaid. Mr. Hohnan.--No ; not that. England recently published, and compare the wages of Remit by postal or express money order. Address 

MUNN & co .. 361 Broadway. comer of Franklin Street. New York. Mr. Hammond.-I cannot argue such a proposition a shoemaker of to-day with what they were then. 
in my Jimi1ied time. But the history and the experi- These mechanical improvements have been developed 
enee of this Government will show no other clause, in ,\very department. Yet shoemakers' w�ges are dou­
except those that protect life, liberty, and property, bled and in some departments trebled iii' flfty years. 
that has been half as valuable to this country. Let One man to-day can make three hundred pairs of boots 
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me call attention to some facts which illustrate this. each day by a Yankee machine; but more boots are 
We may put our wives down to knitting stockings for wanted, and bought for little money. I do not care 
themselves and their children, or we may turn to a where you go or what you see, it is better and cheaper 
machine that will knit seven pairs for one mill. What because of inventions. Inventions are made because 
rest to the wife! What comfort to the babes! With they are protected by the Constitution. The thousands 
patent pegwood we peg sixty million pair of shoes per and thousands of dollars that are wasted in vain en­
annum in the United States at a cost of five pairs to deavor, the sleepless nights, the toilsome days, all at 
a cent! Millions of feet are shod that but for that lJl.st crystallized in some man's success, bring a glad 
invention would be crippled by the hard frosts of win- fruit to the Patent Office, and ask it to make the con­
teI'. Sir, the Patent Office has changed the whol@ cur- tract according to constitutional promise. The in­
rent of mode In life. It has given fewer hours of labor, ventoI' says, , Give me this for a limited time, and at 
and to more men less consumption of human muscle, the end it shall belong· to the wot'ld.' And the world 
a broader sweep of human mind. The founda- makes by the bargain every time." [Applause.] 
tion of that change is the constitutional clause on The fact must be regretted tna.t there was any need 
which is based the Patent Office. It has increased for such words. Their bearing ilhoold form a part of the 
wages, it has increased mental strength and physical creed of every legislator. But it is, on the ot�er hand, 
strength, mental comfort and physical comfort. a subject of congratulation for -all that wheR the neces­
When gentlemen are driven, in support of this bill, sity arose there was some one ready to say them, and 
to denounce any part, and especially that part, of the able to say them so well. The parenthetical "ap" 
Constitution of the United States, they are indeed plause" shows how well this direct statement was re­
hardly driven." [Applause.] ceived, and illustrates the fact that the House of Rep-

This shows that in Congress there is some recogni- resentatives is not dead to the issue. The menacing 
tion of the benefits of those statutes, and interference attacks on the patent statutes at any moment may 
with them is resented by one leading member as an come before the House. When this time comes, we 
attack to some extent on the Constitution. trust that the members will not be found wanting, and 

Again Mr. Hammond had to return to the charge, in that such wrong measures, although urged by the 
answer to his former opponent. Just as gracefully Committee on Pa�nt8, will receive speedy death at 
arid eloquently as before, he defended the patent stat- the hands of the whole assetnbly. If opposed with 
utes against the unreasonable attack made on them. such spirit and eloquence as disclosed in the quoted re� 
He holds Mr. Holman closely to the issue he had raised. marks, they never will pass by the majority that a simi-

"The:gentleman from Indiana [Mr. Holman] got away lar measure received some years ago. 
from the issue made between him and myself as to This defense of the patent statutes comes with added 
that clause in the Constitution which declares that grace and force from a Southerner. He doe��ot repre-
'to promote the progress of science and useful arts, pat- IilfJnt a section devoted to invent·ion. But he is ready 
ents may be granted for limited times.' He undertook and willing to offer a tribufe from the agriculturists of 
to raise a prejudice by speaking Ikainst 'patent mo- the South to the inventors of the North, who have 
nopolies ' and the laws as passed. The law is one made their work easy and profitable to them. We 
thing, the Constitution another. If the law is wrong, spare our comments of Mr. Hammond's remarks, as we 
it ought to be changed.. The Constitution was the feel that we can add nothing .to their force. 
thing which he attacked, and is the thing which we • ,.» • 
swear to support. CAB BUILDERS PERPLEXED AB()UT CAR oO'Ulll.'laS. 

Mr. Chairman, in the .price of every acre of land in At the annual convention of the Master Car Build-
this country on the eastern or western shore, you see ers' ,Association, which opened at Niagara Falls, June 
the value of the patent rights. What would our West- 8, there was quite an excited discussion relative to 
ern lands be worth but for improved corn-droppers car couplers. It wHl be remembered that the Execu­
and corn-shellers, and improved plows, thrashers, and tive Committee of the Association conducted, in Sep-' 
binders? What would they be worth but for the im- tember last, a series of tests of car couplers at Buffalo, 
proved machinery which has tunneled our mountains, as a result of which twelve special styles of couplers 
which has bridged our rivers, which carries our pro- were recommend� for further trial in actual service, 
duce to the ocean, and from the eastern shore to the out of forty-two !.that were then experimented with. 
great world beyond? [For particulars of these trials, with illustrations of 

Mr. Chairman, let ut! look at the philosophy of this the couplers experimented with, see SCIENTIFIC AME­
thing. It is a fact that every dollar of gold which was' 

RICAN SUPPLEMENT, No. 510.] Of the twelve then 
ever dug cost three-not to the man who dug it out. I selected for subsequent service tests, only seven were, 
It is but one who finds it, and he gets rich. But the . by the committe�'s report at this last meeting, recom­
others who are hunting, tlie others :who are wearing "mended "as most worthy of trial" in a large way here­
out their hands and' eyes in fruitless s�arch, are spend- ' af�jll', to . . demonstrate their \lltimate wor.th," five styles 
ing their dollars. It was not the man who undertook of coupler formerly recommended being thus inferen­
..... nml oil jn;-:PittwLI,rg,. but the lJUt.U 'WllO struck it, tinily condemned. The committee gave no reasons, 
that made a fortune. The world profited by the in- when questioned, for their action in this particular, fur· 
dustry of the sea.rchers for gold, and the world reaps a ther than that the service trials were as yet very incolIl­
benefit from the flnd of the finder. That they got rich plete, an admission which different members of the 
affects not the question. convention thought should have prevented the com-

That grand impulse of selfishness which God has mittee from making a report discriminating against 
placed in every man for his protection. as a stimulus I the five styles of coupler that were dropped; and this 
for his ambition and energy, which makes anxiety to be impression seemed to be so general that the whole car 
rich, is the mainspring which has led to all the I coupler:question is yet concededly an open one. 
inventions of this world which are worth talking I The trials of couplers are to be further �ontinued 
about. by the committee, but new consideration will be 

Why is it we outdistance any nation of the earth? given by these examiners only to such couplers as 
It is because we have the best patent laws and patent may be indorsed by five members of the Association. 
organization on the face of the earth. Why is it that The committee express doubt "as to whether there 
these very systems denounced as monopolies are is to-day available' any autolilatic coupler which a 
utilized by every one of us, except that they bring but railroad company would be iustified in applying to 
good? Take this telephone. How many use it, itB cars," as other companieS would still use different 
simply to save the expense of servants? 'couplers, and the danger to ,train men would thereby 

The gentleman from Indiana [Mr. Holman] said when be increased rather than diIHinished. It is rather re­
printing was invented, there was no patent office. 'commended that .. the safe�t course for railroad com­
When the Patent Office was established, the printingripf,mies,to pursue is the con6ervative one of retaining 
press then in existence compared as poorly with the 'the Qld general style of cou'pIing," while the ener/tieS 
Hoe power press of to-day as a chip on the ocean com.- of the Association should be devoted to adopting and 
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getting into practice " uniformity in style and construc­
tion of drawheads and deadwoods." 

The report of the committee caused a most animated 
debate, from which it was plain that the question of 
obtaining a satisfactory safety car coupler is still one 
of the most important that railroad men have to deal 
with. There is not any particular style of coupling 
that has yet received more than a sort of negative 

1titufifit �tutritJu. 
now before the public, although we are advised that a 
greater number of local companies are operating their 
system than any other, and we find these companies 
uniformly successful so far as our inquiries have extend­
ed. '1'here is room for great extensions of these local 
lighting companies in all parts of this and foreign 
countries. 

recommendation, but the lines are pretty clearly laid PHOTOGRAPHIC NOTES. 

down that new couplers shall be calculated to couple Chlorophyl and Eosin Orthoch1'omatic Plates.-
readily with such other styles as are at present in most In a conllllunication to the 1!'ranklin Institute, which 
general use. The field for further competition is there-' we take from the Brit. Jow·. of Photography, Mr. 
fore still wide open, and inventors are urgently invited Fred. E. I ves, of Philadelphia, Pa., relates some inter­
to occupy it until they sllcceed in working out the dif- esting experiments recently made on the combination 
ficult problem, and constructing a devic.e which will of chlorophyl and eosin, as follows: 
cOllllnand approval. The demand for such improve- 'rhe subject of color sensitive photographic processes 
Illent is now felt to be the more urgent, inasmuch as has received a great deal of attention during the past 
New York State requires an approved safety coupler year or two, but there has been, and is still, a great 
on all cars built after July 1, while. in Massachusetts diversity of opinion in regard to the capabilities of the 
and: Michigan similar laws are already in operation, various color sensitizers. In illustration of this fact I 
and public opi'6ion seems to insist upon such legisla< will mention that Becquerel; who first tried chlorophyl, 
tion in most of the other States. 'rhe master cal' build- stated that with it he made plates frolll one-fifth to one­
ers and the railroads would be only too happy to com- tenth as sensitive to the red of the spectrum as to the 
ply with such laws, if they could find a coupler which blue 01' violet. Dr. Vogel estimated that eosin-stained 
would adequately answer the practical requirements of plates were eight times more sensitive to the yellow­
the rail way business of the country; but until they are green of the spectrum than to the blue. I myself s-tated 
satisfied that such a style of coupler has been found, the that plates stained with myrtle-chlorophyl, according 
Association think a waiting policy is the best one for to my published method, required even less exposure 
the companies, in the hope that American inventive through a yellow glass than eosin plates. Captain 
genius will yet furnish a satisfactory way out of their Abney stated that, according to his experience, stained 
difficulties. plates were always many times more sensitive to blue 

A TRANSCONTINENTAL BALLOON VOYAGE. 

The largest balloon in the world, according to the 
San Francisco Ch1'onicle, has recently been built in 
that city by Mr. A. P. Van Tassel. It has a capacity 
of 150,000 cubic feet of gas, and has been constructed 
for the special purpose of enabling the well known 
aeronaut to undertake a journey across the continent, 
from ocean to ocean. The height from the floor of the 
wicker cal' to the top of the gas reservoir is 119 feet, 
and of the dilated reservoir alone 68 feet. The enve­
lope is made of finely woven cloth, manufactured ex­
pressly for the purpose, and is varnished, as usual, in 
order to make it gas tight. The car has accommoda­
tion for fifteen persolls. It is about twenty-one feet 
in circumference, and the sides are thirty-four inches 
high. The supporting ropes are kept in place by the 
usual .. concentrics." Hydrogen gas will be used for 
inflating the balloon. The cost, of the strllcture is 
stated to be $6,000; Mr. Van Tassel has had c.:msid�l'� 
able experience in aerial traveling. having crossed the 
Wichita Mountains, 15,000 feet above sea level. His 
present attempt is more ambitious than any he has 
yet made. i\. careful study of the aerial currents leads 
him to believe that by seeking the proper stratum of 
air he can be carried eastward at high speed, possibly 
100 miles an hour. '1'he greatest difficulty will proba­
bly be due to the Rocky Mountains, which modify the 
movements of the ail' currents over a large area of the 
continent. It is expected that the voyage will be be­
gun some time about the 1st of July. Should it sur­
vive the trip, the giant balloon will be taken back to 
San Francisco, where it will be placed on exhibition. 

.. 4' . •  
ELECTRIC LIGHTING AS AN INVESTMENT. 

and violet than to any other color; and many persons 
have beiieved that the color sensitizers acted more by 
reducing the blue and violet sensiti veness than by 
actually increasing the sensitiveness to other colors. 

For the purpose of proving the capabilities of 
chlorophyl and eosin, I have made four photographs 
of the lime light spectrum, one on a plain emulsion 
plate, one on a chlorophyl·stained plate, one on an 
eosin-stained plate, and one on a plate stained with 
both chlorophyl and eosin. The spectrum was pro­
jected by means of an optical lantern and a flint glass 
prism, with a slit measuring one-fiftieth of an inch. It 
will be understood that the different colors have not 
exactly the same relative intensity in this spectrum 
that they have in the solar spectrum, but the differ­
ence is insignificant. Short wires were placed so 
as to cast shadows on the sensitive plate, to aid in the 
comparison of results. Some of these wires, which I 
have marked, occupy the position of Fraunhofer lines 
in the solar spectrum. All plates were prepared with 
the same collodio-bromide emulsion, and received the 
same exposure and development. 

The plain emulsion plate shows very little action, 
except in the blue, violet, and ultra-violet; the maxi­
mUIll of sensitiveness is in the middle of the violet. (It 
should be noted here that with gelatino-bromide dry 
plates the maximum � sensitiveness is in the indigo 
blue, about G, and they are also relatively more sensi­
tive to green and yellow.) 

The chlorophyl plate shows a very strong action 
all through the visible spectrum-strongest in the 
red, orange, and dark green; weaker in the blue 
and violet; and weakest in the yellow-green. In the 
red, below C, the plate shows about five times as much 
sensitiveness as in any part of the violet; in the orange 
red, twice as much; in the yellow-green, one-half as 
much; and in the dark green, one and a half times as 
much. The violet sensitiveness appears to be slightly 
reduced neal' H. This experiment proves that my 
chlorophyl plates are remarkably sensitive to all 

over-exposed negative of a bright chrome card, which 
I made on one of these chlorophyl-eosin plates, with 
an exposure of one minute in the light of a coal oil 
lamp having a single small Argand burner and nickel 
reflector. No color screen was used, but, owing to the 
yellowness of the coal oil flame, all the colors have 
photographed correctly. An unstained plate, with 
same exposure and development, showed only the high 
lights of the picture very faintly. 

...... 
The Law- a8 to Party Wa1l8. 

A party wall in law is the wltll dividing lands of dif­
ferent proprietors, used in common for the support of 
structures on both sides. At common law an owner 
who erects a wall for his own buildings which is capa­
ble of being used by an adjoining proprietor, cannot 
compel such proprietor. when he shall build next to it, 
to pay for any portion of the cost of such wall. On the 
other hand, the adjoining proprietor has no right to 
make any use of such wall without consent of the 
owner, and the consequence may be the erection of 
two walls side by side, when one would answer all pur­
poses. This convenience is often secured by an agree­
ment to erect a wall for common use, one-half on each 
other's land, the parties to divide the expense; if only 
one is to build at the time, he gets a return from the 
other party of half what it costs him. Under such an 
agreement, each has an easement in the land of the 
other while the wall stands, and this accompanies the 
title in sales and descent. But if the wall is destroyed 
by decay or accident, the easement is gone, unless by a 
deed such contingency is provided for. Repairs to 
party walls are to be borne equally; but if one has oc­
casion to strengthen or improve them for a more ex­
tensive building than was at fi)'st contemplated, he 
cannot compel the other to divide the expense with 
him. In some States there are statutes regulating the 
rights in party walls, and one may undoubtedly acquire 
rights by prescription 9ll a wall built by another, 
which he has long been allowed to use for the support 
of his own structure.-Building. 

.f •.• 
Mineral Ultramarine. 

J. R. Jackson, F.R.S.-The preparation of ultrama­
rine is as follows: The pieces of lazulitethe most rich 
in color are picked out, they are washed, and then 
plunged into vinegar, and if the color does not change, 
the quality is esteemed good. The stones are then 
again repeatedly heated, and plunged each time into 
vinegar. By this means they are easily reduced to an 
impalpable powder. This is then well worked up into 
a paste with resin, white wax, and linseed oil, to which 
some add Burgundy pitch. The paste is then put into 
a linen bag and kneaded under water, which at first 
assumes a grayish color, resulting from the impurities 
that are first separated from the mass. This water is 
thrown away and replaced by fresh,' and the kneading 
recommenced, when the water becomes of a fine blue. 
This is poured off and allowed to settle, the precipitate 
being ultramarine of the finest quality. The repetition 
of the process furnishes color of inferior quality in suc­
cession. and finally the residuum, being melted with 
oil and kneaded in water containing a little soda or 
potash, yields what is termed ultramarine ashes. The 
inalterability of ultramarine is a most valuable qual­
ity; but this very property is injurious to the effect of 
old paintings, for while the other colors have changed, 
this, preserving its original brilliancy, all harmony is 
destroyed, as may be observed in many old paintings 
and frescoes. 

With a view to put at rest the question whether local 
electric lighting companies are profitable investments, 
we have recently addressed a circularletter to the gene­
ral managers of a number of such conipanies, both 
East and West, asking for their experience in the mat­
ter. We have directed our inquiry in this instance 
particularly to those operating the Thomson-Houston 
system. 

colors, as I have many times asserted that they were, - • • I � 

We have received answers from all parts of the coun­
try, and the general tenor of the replies is that many 
of their local companies are earning better dividends 
than are yielded by the majority of other new enter­
prises. The question of profit rests first with the lo­
cality, and thtl,n, if this be judiciously chosen, with the 
system employed and the ability displayed in the man­
agement. 

Of those who have stated the exact profits of their 
investment, we believe the highest returns came from 
Omaha, Nebraska, where a company, operating four 
30 light dynamos, had earned at the end of the first 
three months after incorporation 4J,G per cent on the 
investment, or at the rate of 18 per cent per annum. 
Two more dynamos of the same capacity have since 
been added to their plant. The gentlemen connected 
with this company are so well pleased with these re­
sults that they procured a franchise for operating in 
Des Moines, Iowa. They began by running 65 arc 
lamps, but have since increased their plant. 

Replies have also been received from Washington, 
St. Louis, Worcester, Terre Haute, Auburn, Me., 
Salem, Mass., Quincy, Ill., Kansas City, etc., which 
confirm these results, and state emphatically the belief 
of the writers in the desirability of electric lighting as 
an investment. 'These conclusions, although derive:! from the work­
ingflt the particular lighting .system we have named, 
� 00 equally vaJid and reliable for other systems 

and that they are twenty-five to fifty times more color Convention oC Civil EnKlneel'8. 

sensItive than those which Becquerel employed in his The Annual Convention of the American Society of 
experiments. They are probably 400 or 500 times more Civil Engineers will be held at Denver, Colorado, on 
sensitive to red than unstained plates. July 2,3, and 5. Sessions for professional discussion, 

The eosin plate shows n o  action in the red and and one for the transaction of business, will occupy the 
orange, very little in the yellow, a great deal in the three days. At the close of the Convention, several 
yellow-green, and considerable in the dark green. The railway excursions will be made to a number of 
action of eosin is strongest exactly where the action of points of engineering interest in Colorado. These 
chlorophyl is weakest; it gives about the same degree excursions have not yet been fully arranged, but 
of sensitiveness to yellow-gieen that cnror;;'o;;p;;l�)��l v;;e;;s;+,ii1f1n-.,piiir7\o'l'\iial\'l'v-'tno..m,.".";'---.,.,;:ne,,....---;;'rul-,ffil;-:.:.::�iiTwr�-
to red, but in a broader band. The violetsensitiveriess irrigation works in its vicinity, Georgetown, Lead­
appears to be exactly the same as in an unstained ville, Gunnison, and Pueblo. It is proposed that they 
plate. shall terminate at Colorado Springs, where the en-

The chlorophyl-eosin plate shows by far the most gineers will separate for their respective homes. A 
remarkable result of all. Neither sensitizer appears to large attendance is anticipated, and in consequence 
have retarded the action of the other, but rather to very favorable transportation rates have been secured. 
have aided it, so that the weakest p01·tion of this photo- Mr. Henry Flad, the President of the Society, will 
graph below F is stronger than the strongest portion in deliver the annual address during one of the sessions of 
the blue and violet! Nearly a year ago I recommended the Convention. 
that chlorophyl and eosin be used together in practi­
cal isochromatic photography, and this experiment 
proves that the combination possesses the advantages 
which I claimed for it. 

I have found that, in order to secure the best results 
with the chlorophyl-eosin process, fresh, strong, blue­
myrtle chlorophyl solution must be used, and the 
amount of eosin must be strictly limited, otherwise, 
the plate will not be so sensitive to yellow and to blue­
green. I now prefer to apply the eosin by simply tint­
ing it with water in which the plate is to be washed,after 
applying a. plain solution of chloropbyl. 1 haVE' an 

DAVID VAN NOSTRAND, a well known New York pub­
lisher and importer of scientific books, died June 14, in 
the 75th year of his age. He was first employed in a 
city bookstore when''15 years old, and subsequently 
became acquainted with many military and scientific 
men, who gave him orders for books, relying upon his 
good judgment for their selection. He thus, as well 
as from the natural bent of his tastes, developed a 
business especially in the line of military and scientific 
books, his military publications during the war of 
1860-61) having been numerous, 
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Generating Steam by Slag. 

Mr. Brotherton, Superintendent of the American 
Smelter, at Leadville, Col. , has patented a plan for 
generati�g steam for motive power at the smelters 
through the use of slag. By this method the slag is 
dumped into large shallow vessels, which are afterward 
run under boilers, and the heat used in generating 
steam. An experimental test of the method resulted 
in maintaining 75 pounds pressure on a vertical boiler 
for seven days . If the plan proves practical, it will re­
sult in a saving to the smelter of $1,200 to $1,500 a 
month. 

..... .. 
IMPROVED HAND TRUCK. 

In eyes secured to the side edges of the platform, 
which is mounted on wheels in the usual way, are 
journaled rods extending beyond the lower end of 
the platform. The outer parts of the rods are bent 
at right angles to form a.rms, and the extremities are 
bent inward and pointed, to engage with the article 
to be carried, as shown in the left of the cut. The 
other ends of the rods are bent toward each other, 
forming arms, which serve as levers for turning the 
rods to move the lower arms toward each other. The 
upper and lower arms are bent in planes approxi­
mately at right angles with each other; when not to 
be used, the lower arms are folded one over the other 
upon the 6dge of the truck, which can then be used 
in t,he ordinary way. When a stove or similar article 
is to be handled, small attachments are slipped over 
the grip points, when the stove can be.easily carried, 
whether it be on its legs or not, by one man, who 

SMITH'S IMPROVED HAND TRUCK. 

need not touch it with his hands. This feature makes 
the truck particularly valuable in handling such arti­
cles as spools of barbed wire. 

This invention has been patented by Mr. Charles 
W. Smith, of Belmond, Iowa. 

. � .... 
IMPROVED TOOL GRINDER. 

The accompanying engraving represents an im­
proved machine for sharpening machinists' tools of 
all kinds. The corundum wheel, the grade of which 
varies to suit the kind of work to be done, runs in 
water, thereby avoiding all danger of drawing the 
temper from hardened tools. A wheel made of this 
material cuts faster than the ordinary grindstone, is 
more accurate, and much cleaner. This grinder occu­
pies a epace only 12 by 22 inches. No water flies from 
the wheel, as it is covered with a hood, except where 
the grinding is done. 

THE LITTLE GIANT TOOL GRINDER. 

The manufacturers of this grinder-the New York 
Supply Company (limited), of 50 and 52 John Street, 
New York city-have adopted a special corundum 
wheel, which, by reason of its porous nature, is con­
stantly moist, and, in consequence, all danger of draw­
ing the temper of the tools is obviated. 

Ititutifit �mtritau. 
A NEW HAND TRUCK. 

The hand truck here illustrated is so constructed 
that it can be used as an elevator for loading boxes, 
sacks, and other heIWY articles into wagons. In tbe 
inner sides of the upper part of the frame are formed 

CALDWELL'S NEW HAND TRUCK. 

grooves, in which slide bars of a frame, to the lower 
part of which are attached plates that overlap the side 
bars of the main frame. A toe is formed at the lower 
end of the plates. To the centers of the cross bars of 
the sliding frame is secured a rack bar, the teeth of 
which mesh with a pinion on a shaft dri ven by gearing 
operated by a crank handle at the side of the main 
frame. By properly turning the handle, the frame 
and its load can be raised, a pawl and ratchet wheel 
preventing the gearing from turning back. To the 
legs of the frame is hinged the forked upper end of a 
long leg, upon which the truck is supported when 
raised into an inclined position, so that the crank can 
be conveniently operated to raise the frame and load. 
When the load has been raised to the required height, 
it is held in place by the pawl, and can be placed in 
the 'Yagon by swinging the upper part of the truck 
forward upon the toe as a fulcrum. When not in use, 
the leg is held against the under side of the truck by a 
spring clamp. 

This inY6l)tion nil-s peen patented by Mr. John Cald­
well, P. O. box 87, Wilmington, Del. ' 

... .. . ..  

[JUNE 26, 1886. 
MUFFLER FOR STEAM VA:t-VES. , 

This muffler, the invention of Mr. Thomas E. Hill, 
of Rahwl-.Y, N. J., is for deadening or preventing the 
unpl'ilasant hissing sound of escaping steam from the 
valves of steam engines. The main casting is formed 
with an outer circular casing and with inner upwardly 
projecting concentric 'flanges, which form annulal 
chambers and a central circular chamber, the bottom 
of which is formed by a valve fitted in an opening 
in the casting. This valve is held to its seat against 
the pressure of steam by a spring arranged in a box 
that may be lifted against the pressure of the spring 
by suitable levers. The pressure of the spring upon 
the valve can be adjusted by means of a bolt, the 
upper end of which screws into the center of the 
top plate, and the lower end of which bears against 
a plate resting on top of the spring. It will be 
seen t.hat by turning this bolt, which passes loosely 
through the upper or neck portion of the box inclos­
ing t.he spring, the latter can be made to exert more 
or less pressure upon the valve. Held within the 
casing is a deflector formed with two downwardly pro­
jecting concentric flanges, which enter the annular 
chambers formed in the. casting. This construction 
compels the steam escaping from the valve to take a 
circuitous course through the chambers, in which it is 
diffused and its pressure reduced; it finally issues in 

HILL'S MUFFLER FOR STEAM VALVES • 

Woolen a8 ' a Sanitary Mea8nre. many small jets from the numerous holes formed in, 
A new philosophy of clothes is announced to the the top plate. 

world under the title of Dr. J aeger's Sanitary Woolen 
System, which seems already, after a trial of only four 
years, to have taken a strong hold upon many of the 
people of England and Germany, where the manufac­
ture of the woolen fabrics and garments is conducted, 
subject to the scrupulous inspection of Dr. Jaeger him­
self, and conformably to his discoveries rand theories 
respecting it as a cure and preventive of disease. 

His claims in its behalf are broad and sweeping, and 
apparently extravagant. Nevertheless, his doctrine is 
rapidly gaining con verts in both countries. The Lon­
don Times speaks of it as having heen adopted by 
some of " our most eminent sanitary reformers, while 
in Germany it has not only revolutionized the trade 
of Stuttgart, where its founder practices, but the 
clothes are worn and highly appreciated by such men 
as Count Von Moltke, who may be expected to apply 
the principles in question to the German army." 

Everybody knows that almost everybody is thQ vic­
tim of some kind of ailment or infirmity ; but hardly 
anybody would have suspected, till Dr. Jaeger revealed 
the results of his investigations and discoveries. that 
many of the ills that flesh is heir to are the e�ects of 
the " material and form of the ordinary cloth�Iig of the 
present day." Hut this is precisely what Dr. Jaeger 
claims to have proved, while he professes to have found 
a very general, though by no means a universal, reme­
dy. It lies in the renunciation "of all material of 
vegetablejibe1' (linen or cotton) or silk in clothing and 
bedding," and the substitution " of clothing and bed­
ding of animal wool thronghont, so constructed as to 
afford to the body the maximnm of protection from 
chill and damp, with the minimnm of impediment to 
the escape of the exhalations from the skin. " 

He rests his theory chiefly on the well known proper­
ties of wool, which make it a poor conductor of heat, 
while it is highly permeable and transmissive to the 
exhalations of the skin. The London Lancet calls this 
the " rallying point " of his system, and the Sanitary 
Rec01'd (London, Feb. 15, 1884), says: " The under­
clothing has been extensively worn since its introduc­
tion, and has received a general consensus of approval 
on its intrinsic merits." 

FEEDING STAND FOR POULTRY. 
The side, end, and center frames of the feeding st.and 

are provided with rods in their panels, which are 
separated sufficiently from each other to allow the 
fowls to gain access to the feed. One-balf of tbe roof 
is fixed, while the boards forming the other are hinged 
and provided with arms for limiting their motion when 
opened. In one compartment of the stand is a hopper, 
having openings in the bottom, which can be closed by 
a valve operated by a hand lever, pivoted to the frame 
as shown, or opened to allow the feed to escape. Below 
the hopper is placed a bar so shaped as to divide the 
grain entering from t.he ho pper into the feed trough. 
In the other compartment is placed a metallic water 
trough, between which and the end of the compart­
ment is formed a receptacle for soft feed. The grain 
from the hopper flows into the compartment, and is 
spread evenly on all sides by the bar ; the flow of the 
grain is. checked by the partial filling of the feed 
trough. As the grain is consumed, its place is supplied 

MoDONALD'S FEEDING STAND FOR POULTRY. 

Ariy one curious to see these novel articles of cloth- by fresh grain from the hopper, and in this manner a 
ing, from a collar to an overcoat, from a shoe to a continuous supply is maintained in the trough, and 
necktie, and from chemise to shawl, will soon have an the fowls are prevented from scattering or wasting the 
opportunity afforded them at 827-829 Broadway, where feed. 
a large exhibition and salesroom is soon to be opened This invention has been patented by Mr. Samuel 
by the" Dr. Jaeger Sanitary Woolen System Co." , McDonald, of Cochran's Mills, Pa. 
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NEW POWER PUNCHING PRESSES. 

The press illustrated herewith represents one of a 
series of improved punching presses which have j ust 
been put on the market by the Ferracute Machine Co. , 
of Bridgeton, N. J. These presses are especially adapt­
ed for cutting, punching, and forming heavy metals in 
the manufacture of sucp. articles as nuts and washers, 
hardware, drop forgings, etc. The frame is .cast in the 
form of a square tubular column, with massive inter­'nal ribs, and widening out into a well extended base. 
The general design is such as to give the most strength 
and to permit of the most convenient handling of the 
dies and material. The heavy forged steel crank shaft 
extends from the front to the back, and is arranged 
with a special view to making it easy to attach cams 
for working automatic devices. The front end of the 
crank pin is arranged with a view to the same purpose. 
Th� wide slide bar is of rlovetail section, extends up to 
the shaft, and, having great length of bearing, gives 
firmness and accuracy in the working of dies. The gib 
for the slide bar is clamped fast to a flat face, so that it· 
cannot work loose, and is provided with a new eccentric 
adjustment for taking up wear, instead of the usual set 
screws. 

when complete it can be either electrotyped, stereo- through it. This invention has been patented by Mr. 
typed, used direct, or applied to any purpose for which C. K. McGehee, of Liberty, Miss. 
engraved surfaces are required. _ I .  , _ 

A simple B,nd durable automatic clutch is so arrang­
ed that the shaft cannot make more than one revolu­
tion by one action of the treadle. It consists of a 
sliding wedge, which causes a pin to enter one of the 
holes in the steel part of the fly wheel hub. The fly 

. � . , . 
BOILER FEEDER. 

The steam cylinder is secured in the middle of the 
base plate, and has the usual slide valve and piston, 
the latter being provided on each side with a hollow 
plunger which projects beyond the cylinder and is pro· 
vided at its outer end with a cap. Near each cap is an 
adjustable ring, having a downwardly projecting forked 
lug sliding on a raised guide secured to the base. Into 

McGEHEE'S BOILER FEEDER. 

wheel of course runs loose on the shaft, when out of . each of the hollow plungers projects a cylinder, held at 
action. There being four holes (or more in the geared one end in. the end plate, in which it communicates 
presses) on the wheel, the operator never has to wait with the inlet and outlet valve, as shown in the sec­
more than one-fourth of a revolution for the press to tional view. The inlet valves at each end lead to a 
start, and the time thu s  saved is considerable in fast- channel in the base, in the center of which the inlet 
funning presses. This clutch is provided also with a pipe is held ; and the outlet valves lead to a similar 
"safety pin " to lock it, allowing · the shaft to be re- channel in the opposite side of the base, communicating 
volved to any position, and the dies adjusted, while with the discharge pipe, which i s provided with an air 
the fly wheel is in motion, thus dispensing with the chamber and check valve. The slide valve is so ar­
need of a countenihaft. Tlie sliding wedge of the clutch ranged as to be operated at each stroke by one of the 
is so arranged that it can be inade to stop the shaft at rings secured to the ends of the plunger. 
the exact point required; without the lIse of a friction The piston moves forward and backward, and im­
brake. parts a reciproct:tting motion to the plungers, which 

By means of a treadle lock, operated in either direc- slide over the stationary cylinders. This action draws 
tion with the foot, the treadle can· be fastened dow)l water into the cylinders through the inlet valves and 
for continuous running. The die clamps consist of their channel, and discharges it. on the return stroke 
hook-headed steel bolts, sliding : in; lolig true holes, through the outlet valves and their channel i.!:1to . the 
which firmly hold the dies without the need of remov- boiler. The machine being double acting, a :  constant 
ing nuts, etc. A new spring fly wheel obviates the flow of feed water is 
great difficulty heretofore experienced with automatic produced. The main 
clutches, especially in large heavy' presses, due to the frame, being in close 
inertia of the shaft, pitman, and other parts, which c o n 't it c t with the 
stop when the slide bar reaches the top of the stroke, steam' cylinder, be­
but which have to be instantaneously thrown into comes heated, and 
gear when th e cl utch is tripped. Without this device, consequently h e  a t s 
the result has been, at each starting of the press, a the water passing 
heavy blow, equal in many cases to that of a 
sledge upon an anviL This blow not only makes 
a very unpleasant noise and jar, but rapidly dete­
riorates the various parts of the wheel, shaft, 
and clutch which receive the impact. The new 
spring wheel is furnished with a yielding disk, 
which starts the shaft gradually, making the 
press run more easily and quietly, and giving it 
capacity for a much higher speed, without incur­
ring the evils due to a violent percussion of the 
parts, and the consequent noise. 

The shelf shown in cut may be bolted to either 
side of the press, and the pan can be slid into the 
opening in the front of the base, to catch the 
punchings or such articles as drop through the 
dies. 

' 

It may also be ·reversed, and used as an inclined 
chute to catch work and slide it over to the 
left of the press. The smallest press in this series 
will cut an inch round hole in one-eighth inch 
iron, while the largest will cut the same size hole in 
one inch iron. They are so arranged that gearing 
can be added to adapt them to work requiring 
slow motion and f.reat power. The weight of the 
press illustrated is 3,000 pounds, and the height 
from floor to top of fly wheel is 75 inches. It will 
easlly punch a one inch hole through half inch 
iron. 

... . .. 
The W ax Process Cor Engraving. 

By means ·of the new and ingeniou� lit­
tle instrument known as the hyalolypho­
type, or hot pen, drawings can be made 
on glass or glassy substances with a waxy 
composition, which is solid and somewhat 
hard at ordinary temperatures. The pen 
is so contrived that it can be heated by 
either gas or an electric current, and the 
waxy material flows easilv from the 
heated pen, .setting so qui�kly on the 
glass that cross hatching can be done 
more rapidly than with ordinary pen 
and ink, without risk of blocking up the 
angles ; corrections, too, can be made 
with the greatest ease by means of a pen­
knife, )Vhich leaves the surface afterward 
intact. After the drawing has been made, 
t�e plate is etched by fluorie add, and NEW POWER PUNCHING PRESS. 

Steel Wire Gun. 
The Times states that the new experimental 9 '2 in. 

wire gun has just been tried at the Gov ernment proof 
butts, Woolwich Arsenal, with satisfactory results. 
The War Department have issued orders for the con­
struction of several more guns of the same description. 
The Government pressure test for the gun was 65 tons 
to the square inch. The new weapon weighs 25 tons, 
and is 33 ft. long. The steel wire is coiled round the 
inner tube at the breech and nearly up to the trun­
nions, and consists of 78 layers. The wire is made in 
lengths of 2,400 yards, and weigh s 20 lb. to the yard. 
It is flat, and put on by a specially designed machine 
at a pressure of about 40 tons to the square inch. The 
lengths are joined together py being_ brazed and riv­
eted over a considerable length. Aft.er the wire has 
been put on, a  steel jacket is shrunk on over it. 

. 
I '  

• • • • • 
FireprOOfing and Preserving Componnd. 

BY NOTZ & KONRAD. 

A solution is made of 10 kil. SUlphate of ammonia, 
1 kil. carbonate of ammonia, � kilo borax, 100 grill. 
bichloride of mercury in 30 lit. of water. 

To which solution the extract of 2 kil. peppermint i s  
added, which i s  obtained by hot maceration of the 
herb in 6 lit. water ; then 150 grm. phenic acid are 
added, and lastly 6 kil. tungstate of soda diluted with 
94 lit. water, in order to prevent the formation of crys­
tals of the various salts and to maintain the fluidity of 
the chloride of lime which is formed. The whole is 
vigorously stirred, and heated to 70° C. At the same 
time, the communication is opened with a retort in 
which 1 kil. PeJ)uvian balsam and 300 grm. camphor 
are distilled off in 2 kil. ether, and the distillate stirred 
in with the above mass. The tissues impregnated with 
the composition are rendered incolll bustible, imputres­
cible, and are never attacked by insects, - worms, �tc.­
Mon. d. l. T,eint. 

·Transportlng ·  Natnral · Ga8. 

Colonel Tho�as P. Roberts; of Pittsburg, Pa. , ob­
tain�d a patent for a process of transporting natural 

gas long distances, which he is confident 
overcomes all the difficulties i'esulting 
from friction and consequent loss of pres­
sure. He proposes, instead of forcing the 
gas, to draw it at low pressure through 
large conduits by means of exhaust fans 
at distances varying from ten to forty 
miles, according to the ' character of the 
ground to be traversed. 'rhese fans, 
which would be boxed into the conduit, 
would be about sixteen feet in diameter, 
and would be driven by engines of about 
twenty horse power. They would only 
revolve at the rate of from thirty to fifty 
times a minute-a slow rate as compared 
with the 2,000 revolutions a minute made 
by blast engine fans. The pipes would be 
made of sheet iron, about fi ve feet in dia­
meter. 

The patent provides for an alternative 
method. This is to lay a second pipe 
under the other one when ascending a 
hill. This pipe is to be perforated with 
burners, the heat from which will rarefy 
the gas. At the top of the hill a tank of 
water will be placed, from which a .  pipe 
would be laid over the gas pipe on the 
descent of th e hill. This pipe also will 
be perforated to discharge a spray over 
the gas pipe, thus causing a condensation 
of the gas. This system will cause the 
main to act as a siphon, and will maintain 
an even flow over the hill . 

The main fet:tture of thi� J;lI;QCesS is that 
the gas is allowed to flow at about or a lit­
tle below nominal pressure, and that thus 
the friction of the gas is reduced to al­

. most nothing. The velocity of the . gas 
would under this system, Colonel Roberts 
estimates, be not quiteten miles an hour, 
and the force. required would be a small 
fraction of an ounce per square inch. 
The only leakage to be provided for 
would be the air trying to get into the 
pipe, and paint, Colonel Roberts says, 
would be ample to prevent this. The 
estimated cost of this method of trans-

. portatiolJ; including fans, pipes, right of 
way, etc-. , would be about $3, and it 
would supply three million cubic feet of 
gas per hour. -The Coal Trade Journal. 

... . .. 
THE greatel.'t length of Lake Michigan is 

300 miles ; its greatest breadth, 108 miles ; 
mean depth, 690 feet ; elevation, 506 feet ; 
area, 23;000 square miles; 
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DUCKER'S PORTABLE BARRACK .urn FIELD HOSPITAL. 

(Continued from fi1'st page.) 
bullets of the enemy. There is, therefore, every in­
ducement to reduce this unnecessary fatality by pro­
viding proper shelter and treatment for both the 
wounded and the strong. With the charitable pur­
pose of lessening these dangers, an exhibition was 
held at Antwerp on the 1st of September, 1885, under 
the auspices of the Society of the Red Cross, and the 
inventors of the world were invited to contribute the 
products of their ingenuity. The object of the ex­
hibition was to develop the best possible design for a 
barrack or field hospital, which might be utilized 
either in war or in tiine of peace. . The requirements 
of the proposed structure were as follows : 

" The barrack should be capable of being easily con­
verted into a hospital, and vice versa ; it should be so 
constructed that it could be set up and taken down 
with ease, t.ransported without difficulty, and, as far as 
possible, interchangeable in all its respective parts, and 
.fuould be 'able to resist the varying temperatures and 
withstand the violence of the wind ; it· should be water­
proof, and so simple in its construction that no skilled 
workmen would be necessary in its manipulation."  

A circular containing these req uil'ements having come 
into the possession of Mr. Wm. M. Ducker, of Brook­
lyn, he addressed himself to the solution of the prob­
lem, and in a short time produced a structure in ac­
cordance with the specifications of the society. He 
forwarded a full sized model to Antwerp, where it was 
placed on exhibition, in competition with seventy-six 
other designs from all parts of the world. Mr. Ducker's 
model attracted much attention, and was very favor­
ably commented upon by the medical and military 
gentlemen acting as j udges. It is a representative 
American invention, for it combines in an eminent de­
gree lightness and portability with strength and con­
venience. In recognitiou of his valuable services in 
the interests of humanity, Mr. Ducker received a silver 
medal, contributed by the Empress of Germany, and 
has also been honored by a message from the Emperor 
congratulating him upon the excellence of his design. 
He is now in correspondence with several European 
governments, with reference to the adoption of his 
.. baraque " in their respective countries. 

The merits of Mr. Ducker's design lie in the care with 
which all the details have been worked out, for, ap­
parently. no condition has remained unsatisfied. 

We show in our illustration an exterior view of the 
< baraque, as set up f6r- use, its appearance when loaded 

011 a truck ready for transportation, the medal awarded 
by the Empress, the interior of the baraque when used 
as a hospital, the manner of erecting the structure, and 
the details of its construction. The main building is 34 
ft. long and 17 ft. wide. The height is 10 ft. 3 in. at 
the ridge pole, and 6 ft. 6 in. at sides. It is built in 
sections, for convenience in transportation, and can be 
put up without the use of nails or screws. Two men 
can erect the baraque without the least difficulty. and 
in little more than an hour's time, as all the parts lock 
into each other and are perfectly interchangeable. 
Each side consists of six double sections. These are 
made of strong, light frameworks of wood, hinged to­
gether, and covered on the outside with leather board 
or .other l ight, waterproof materiaL 

To each double section there are attached, as shown, 
a bed, table, and chair, while in the panel over the 
table there are a gla,ss window sash, opening inwardly, 
and a slatted shutter opening outwardly. During 
transportation the hinged section is shut together, in­
closing these several articles and protecting them from 
damage. The end of the baraque is also made in sec­
tions. The ridge pole is divisible into two or three 
parts, and is provided with suitable slots, into which 
the rafters are keyed. When the structure is set up, a 
standard army duck roof extends over all. The floor 
is made in similar sections, which key into ' the sides 
and into a central longitudinal shaft. The floor being 
8 inches above the ground, all dampness is avoided. 
The central shaft is provided with three registers, and 
may be used either for hot or cold air. or for disinfect­
ants. Ordinary inequalities in the ground are provided 
for by adjustable feet attached to the side sections and 
to the floor. In addition to the main structure, there 
is a small annex at each end, to be used for heating 
and other purposes. 

Each baraque, it will be seen, thus gives sleeping ac­
commodation for twelve men. Every provision has 
beeo made for the comfort of the invalid. A rope sus­
pended from the rafter over the bed permits him to raise 
himself ; a chair back is provided when he wishes to sit 
up ; a sm.all slate is tacked over the bed to receive any 
memoranda the physician or nurse may want to make. 
In short, the baraque is remarkably complete. And 
yet, when ready for transportation, it weighs, with all 
its furnishings, only about 2,500 pounds, and has the 
great advantage of being all in large pieces. There is 
absolutely nothing to get lost, for everything is fastened 
securely in place. It is also probable that the baraque 
will be utilized to some extent by the health authori­
ties of several American cities. in order to provide com­
fortable temporary hospitals in case of epidemics. It 
furnishes, indeed, pleasant accommoda.tion for a. num-

Ititnfifit J.ttttritan. 
ber o f  purposes, where shelter o f  a temporary o r  semi­
perma.nent character is required. The inventor is to be 
congratulated for the distinction he has won in the face 
of European competition and for the material aid he 
has rendered to those whose mission it is to save life. 

• •  1 • •  
THE SPHEROmAL STATE OF WATER. 

T. O'CONOR SLOANE, PH.D. 
Water, when not in contact with anything, or when 

the force of adhesion is not called into action, generally 
may be said to assume the spheroidal state. This means 
that it gathers itself together into a mass approximat­
ing more or less closely to the shape of a sphere. In 
the experiments with lycopodium, illustrated in our 
last issue, an instance of this was shown where solid 
globules of water rolled about freely upon a surface 
strewn with the substance in question. and pre­
served a sha.pe approximating to that of a sphere. 
These globules were in the spheroidal state, strictly 
speakiI,lg, but not so in the nsual - -a,pplication of ·the 
term. It is commonly restricted to f,hose cases in which 
a high temperature in the immediate vicinity of a mass 
of water is the proximate cause of its assuming this 
form. 

Every one has noticed that when drops of water fall 
on a hot range they do not spread out and evaporate, 
but, instead, form little balls and roll about on the hot 
metal until they disappear or roll off. The hotter the 
range, the more perfect is this effect. The experiment 
illustrated in the cut is the development of this phe-
nomenon. 

A cup of bright metal, preferably of considerable 
thickness, is to be provided. This is most readily made 
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side as before, until the heat falls sufficiently, when 
it suddenly loses its shape or collapses, fills the cup, 
and bursts into violent ebullition. If all is rightly 
proportioned, it wiIl boil away completely, leaving the 
cup dry. In other words, the cup will not boil water 
until it becomes cool. 

The explanation is not so simple as it was formerly 
considered. It was in the older textbooks asserted 
that. the water rested on a cushion of steam, and sO 
did not come in contact with the metal. This is meas­
urably true, but '  the present theory is a modifica­
tion of this, and asserts that it rests on a "  Crookes' 
layer " of steam-a layer whose molecules beat .back 
and forth from metal to water, and so prevent , them 
from touching each other. It is known that they do 
not touch, as . light can be seen under the globule 
when a flat plate is used in place of a cup. But if a 
mere steam cushion were the se�rating agent, it. 
would not be clear why it is not squeel!;ed out, re­
quiring more and more steam to replace it, so as to 
exact a most rapid evaporation Of the ,dr9P, instea,d of 
the slow one that actually takes place. The Cro,*es' J 
layer, with the disposition of the component mole­
cules to vibrate or oscillate in straight lines, does 
away with much of the difficulty. 

The peculiar condition of water has often been i n­
voked to explain boiler explosions. The assumption 
was, that in such cases. the water by excessive heat 
was kept from cont�t with EOme of the plates until 
the heat fell enough for contact to be established, 
when the rapid evolution of more steam was sup­
posed to effect the explosion. If, however, the rela­
tive weight of a boiler and the water containl,ld are 
considered, as well as the high specific heat of water 
and the low specific heat of iron, the explanation ,will 
appear a very poor one; 

Many other substances can be brought into this 
state, water being by no means the only one. Even 
solids rapidly subliming may form and rest upon a sim­
ilar protective Crookes' layer. Thus solidi fled, car­
bonic acid gas may be held in the hand or in the 
mouth without inj ury, because there is no contact. 
If by pressure such contact is estahlished; a severe 
" purn " is produced by the intense cold. '1'he s()lid is 
continually evolving carbonic acid gas, that maintains 
a Crookes' layer and prevents it from touching the 
skin. 

By use of a powerful lp.mp and larger cup, cot;lsid­
erable amounts. Qf water may be thus treated, allq the . . 

,ex.periment palformad with increased. eff�t. .In !luch 
cases, a very peculiar phase is the increasing violence 
of the final ebullition. If the cup is of heavy metal, 
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out of a silver coin, a quarter ol"'lmlf dollar or a silver or 
trade dollar. The coin is placed over a hole, bored 
through a solid piece of wood, the hole being of nearly 
its own diameter. A' piece of hard wood, ' cylindrical, 
with rounded end, is held with its rounded end upon 
the coin and driven down by 8everal hard blows with a 
hammer. This hollows or cups the coin. If a silver 
dollar is used, it should be hammered until a cup nearly 
a. quarter of an inch deep is formed. A quarter dollar 
will answer if an eighth of an inch in depth. 

A support has now to be provided, and this is readily 
made out of wire. In the cut a helix of somewhat 
heavy wire acts as standard. ]'01' heat, an alcohol 
lamp may be used, and it is for such that the spiral 
support is especially adapted. But there is no necessity 
for an alcohol flame. A common gas flame will do per­
fectly. In this case the cup can be held in a cleft piece 
of wood. which will last some time before it is complete­
ly destroyed by the heat. The arrangement shown is 
very neat. The spiral is made of such size as to fit 
snugly around the neck of the iamp, and is open 
enough not to seriously interfere with the flame. 

\Vhen all has been thus arranged, the lamp is lighted. 
After a few minutes' burning the wire will frequently 
begin to show a red heat in its upper coil. But· before 
this occurs the cup may be considered ready. A little 
water must be poured into it, a teaspoon being a con­
venient implement for this purpose. Instead of at 
once beginning to boil, as might have been expected, 
the fluid collects into an-oblate spherl)id, and, rolling 
about from side to side, lies upon the hot surface with­
out a sign of boiling. As long as the lamp is lighted 
this continues, except that the globule grows smaller 
and smaller, and after a considerable interval disap­
pears. 

However familiar with the phenomenon, it is diffi­
cult to avoid the impression that the lamp is at fault, 
and that the coin is not bot enough to evaporate the 
water faster. But this is corrected by observing t.he 
anomalous form that the water assumes. and by the 
second phase of the experiment, that shows itself when 
the lamp is extingnished. The cup is to be made quite 
hot, and a large globule of water introduced, and the 
lamp extinguished. For some time nothing Flew is 
seen. The globule rolls about restlessly from side to 

, the boiling that begins slowly grows more and more 
violent, until the water is exhausted, or nearly so, 
producing a regularly increasing or cres.cendo sou nd. 
The general proportions ghYen by the coin cup described 
may be followed in making larger ones, and copper 
may be used instead of silver, with good results. 

.. � . . . 
Notice to S ub8crlbers. 

This issue closes another volume of the SCIENTIFIC 
AMERICAN and SCIENTIFIC AMERICAN SUPPLEM ENT, 
and with it a number of semi-annual subscriptions 
expire. 

The publishers have no apprehension but that every 
one whose name is on the subscription list . will con­
tinue the paper, and the object of this .notice is to 
suggest to present subscribers if they cannot induce 
�ome of their acquaintances to also become sub­
scribers to one or both editions of the paper. They 
will be assured a greater income from the weekly 
perusal of the paper than they could possibly gain 
by so small an investment in any other way ; and a 
word to that effect from a subscriber would have a 
beneficial effect upon a friend who is less familiar 
with the nature of the paper, and consequently hesi­
tates about sending his name to be enrolled upon our 
SUbscription list. 

No public library or reading room is complete with­
out both the SCIENTIFIC AMERICAN-a;nd SCIENTIFIC 
AMERICAN SUPPLEMENT, and the patrons of any of 
these institutions that do not have the papers on their 
files should insist upon the managers or librarians pro­
curing them. 
RATES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS. 

SCIENTIFIC AMERICAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 year, $3.20 

SCIENTIFIC AMERICAN SUPPLEMENT . . . . . . . . . . . . . . . .  1 " 5.00 
SCIENTIFIC AMERICAN and SUPPLEMENT . • • •  . • •  • • • •  1 " 7.00 

(Proportionate rates for half year.) 

The safest way to remit is by check, postal order, 
express order, or registered letter, made payable to 
the order of Munn & Co. , and address all letters to 
361 Broadway, New York. 

. ' . ' 8  
, 
.

. For a Rust Joint. 

For making a rust joint that will bear heat, cold, and 
rough usage, the · following formula has been highly 
recommended : Ten parts iron fllings, three parts chlo­
ride of lime, and' enough water to make into paste. 
Put the mixture in between the pieces to be joined and 
bolt them together, leaving until dry. After twelve 
hours the cement has been known to break off the solid 
iron_ 

© 1886 SCIENTIFIC AMERICAN, INC
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lUachlne Cor SawlnK Rall_. 

To the Editor of the Scientific .American : 
I notice in a recent number of the Railway Register 

an article on the rail mill at Greenbush. N. Y. We 
have had one at Grand Island since 1879, also run by an 
eighty horse power engine at the rate of 3,000 revolu­
tions per minute. 

The saw is forty in. in diameter, five-sixteenths inch 
thick, made of Bessemer steel, with a smooth edge. 

Two oI\ll-half inch pipes keep a constant current of 
water on it, notwithstanding which the raJl' for one­
eighth inch in front of the edge is made red hot by 
friction. 

The saw was made for iron rails, which it cuts in 
from twenty to forty-five seconds. It has been tried 
on -steel rails, though it did not work. It is believed by 
the present general foreman, B- ·n H�ard, that the 
reason'is tf1at the feed is too fast, and he intends to de­
monstrate tiy a series of experiments whettier' ornot 
steel rails can be cut by it. A CONSTANT READER. 

Grand Island,. June 10, 1886. 

How to Clean a FarJD Hot:*e. 

One of the most important things to be observed in 
the management of farm p.orses is their cleaning, and 
yet it may be safely stated that nothing is more ne­
glected by the majority of farmers. The horse should 
never be cleaned or harnessed while it is eating break� 
fast. Let horses eat their food in peace, for many, 
from sanguine temperament or greed, bolt their oats 
when handled during the time of feeding. Harness can 
be quickly enough put on after the feed is eaten, and 
time should then be taken to comb the mane and tail 
and use a wisp of straw on the body aud legs. When the 
horses come in at dinner time, they should at once be 
unharnessed. The feed is then to be given, and before 
the harness is again put on, the horse should be 
�horoughly rubbed down with a wisp of straw or hay. 
If the horses are very warm on coming in, they should 
be rubbM down immediately after the removal of the 
harness. 

The c1M,ning or grooming, which should be done at 
. night, �il!ts fir!lt in currying the horse with the cur­

rycomb to free him of the dirt adhering to the hair, 
and which, being now dry, is easily removed. A wisp­
ing of straw removes the roughest of the dirt loosened 
by the currycomb. The leg8J-Ought to be!thorQUgply 
wisped; not only to make them clean. bllt to dry up 
any moisture tha\ may ha.ve been left in the evening ; 
and at this time the feet should be picked clean by the 
foot picker-i. e. , an iron instrument made for the pur­
pose-of any dirt adhering between the shoe and the 
foot. The brush is then to be used to remove the re­
maining and finer portions of dust from" the hair, 
which is cleared from the brush by a few rasps along 
the currycomb. This wisping and. brushing, if done 
with some force and dexterity, with a combing of the 
tail and mane, should render the horse pretty clean, 
but there are more ways of grooming a horse than one, 
M may be witnessed by the careless and skimming way 
in which many hired hands do it. The skin of the farm 
horse should at all times be clean if not sleek, and a 
slap of the hand upon the horse will show if there is 
loose dust in the hair. The currycomb should not be 
used below the knees, as it is apt to cause injury. For 
cleaning the legs and feet, nothing is better than the 
water brush ; and when fitting a horse for the show, 
yard, it may also be used on the body with water, or 
even a little ,kerosene, but the latter is not required for 
common cleanliness, but merely to impart a temporary 
gloss. 

How many farmers can say that their horses are 
cleaned as thoroughly as we have ad vised in the above ? 
How much longer would horses live, work, and remain 
healthy if the above suggestions were put into prac­
tice ? These are questions which it will be well to con­
sider and a!lSwer at leisure.-Fm·mer's Review. 

TreatJDent oC A.cute Rheumatl_m. 

The lal!!t number of the Russkalla Meditsina contains 
a communication from Dr. L. Grinevitski, of Rostoff­
on-the-Don, who writes that for more than twenty 
years he has treated acute articular rheumatism with 
nitrate of potash, two drachms being given daily in 
raspberry sirup, and a do!;<e administered every two 
hours. Together with this internal medication he pre­
scribes an ointment for use morning and evening of 
the following composition : ,  Olei hyosc. , 1 oz. ; un�. 
hydrarg. cinerei, 2 dr. ; ext .. aeon. ,  1 dr. He has tried 
all ordinary remedies, and finds that on the whole this 
plan of treatment is more satisfactory than any other, 

, being especially valuable in those cases where salicyl­
ates fail to give relief. ' Generally the disease is brought 
to an end in from one to two weeks, according to its 
severity and the time the treatment was commenced. 
When commenced at the onset of the -attack, and be­
fore more than one joint was a1fected, the others ",vere 
dsually spared altogether.-Lancet. 

A photographic Railway Car. ance under the control of the observer, be anchored to 
Mr. F. J. Haynes gives the following account of his the wall of the ob@ervatory. so that when the dome is 

new car in a recent number of the Photographic moved the shutter is pulled open. A third key wilt 
Times : move the t�' ''lope in R. A. , and a fourth will · move it 

This car is built after the latest pattern of Pullman in declination. Lastly, we have to get the observer in­
cars, 66 feet long, 12 wheels, air brake, air signal, and to position to observe. Instead of making him clinib 
all the other improvements. The observation end con- into an observing chair, which would require to be 25 
sists of two large plate glass windows, and glass door ft. high, and would be very heavy to move, there is a 
running nearly to the floor. This room is used as a re- key which causes the whole floor t.o move up or down, 
ception room. It is 8 ft. 6 in. by 16 ft. , carpeted and so that the observer can be brought up to within a few 
furnished as a parlor, the panels between the windows feet of the level of the eyepiece, and can comfortably 
being used for the displa.y of specimens. Electric bells sit on a low chair without fear of falling or accident: I 
connect this J'lQom with the culinary department and am sure that an observer cannot do his best work if he 
dark room, and by a series of calls the assistant ope- is perched up at a great height above the floor, or if 
rator knows when making a sitting'all about the plate, he has to employ any exertion in moving his seat or 
size, etc. A stationary desk occupies one corner, while the instrument. The machinery which would raise the 
a ward1'Qbe with similar exterior finish fills the other. floor of the Lick Observatory would be strong enough 
Mirrors, to give distance, abound in every suitable to allow a ton and a half of observers to be carried up 
place. with it. Such a force might do some damage if the 

The toilet rooms and a section consisting of a double wrQD&k:ey were touched, and the.iloor weut IIp while the 
upper and lower berth occupy the next eig�t feet of ob$ewer had his eye at the eyepiece. I ha.ve, therefore, 
the car. Of cOMse, 'all a'te familiar with sleeping cars, thought it well to provide against fluch ·an accident by 
and know that when the berth is " made up " there is hanging a weight near to the eye end of the telescope, 
nothing to indicate its use. The seats make a conven- which, when it touches the ground, would instantly 
ient place for friends to occupy. The operating room cut oft' the water supply, and nothing could happeIi 
is 24: ft. long, and with short-focus instruments we have after that. 
suftreient distance for standing ftt;ures on a cabinet. The President : It makes orie feel quite envious to 

Owing to the uncertainty of always having the car think of the luxuries to be provided for the astronomer 
in the same position, I had the light the same on both of the future. The most charming part of the con­
sides 'of the car. The top light is covered with iron trivance to me is the movement of the floor. The life 

shutters to protect it from tIying missiles, and when in of an astronomer with a key in his hand, which he only 
use does not open up but half. If the car is standing has to touch to make all these movements, Seems almost 
on a north and south track, we are compelled to change ideal-something that one might dream of, but eould 
the light in the middle of the day, but it is easily con- not hope to realize. 
trolled. The top light is of ground plate glass ; the Mr. Common : I had the pleasure of seeing this model 
sides clear. Curtains on spring rollers are at the com- at the Royal Institution, and I rather hoped that it 
mand of the operator. We have four Seavey grounds was the actual model of what they were going to have 
and Scovill Manufacturing CO.'s cameras. When the at Mount Hamilton ; but I fear that it is not so. I had 
car is in motion, the backgrounds and camera stands a letter from Prof. Holdeu the other day, in which he 

are fastened securely to the floor. says : " The glass for this lens is now finished, and we 
In the rear end of the car is the kitchen and porter's hope that during the early part of 1887 we may see the 

room, dark room, runway, and all the necessary sinks, object glass finished and perhaps delivered in Cali­
cupboards, etc. The range and heater are in the fornia. Our large dome will undoubtedly be finished 
kitchen, and a '  six barrel water tank is fastened near during the current year, and we look forward to com­
the ceiling in this room, which is fWed from the out- mencing serious work during the year 1887. " I saw in 
side. As we simply make negatiftfr-and proofs in the last month's Centu1'y Magazine that there is a proposal 
car, the printing and finishing department is dispensed to make what they call a seven-eighths dome. That 
with. is a spherical building, or seven-eighths of a sphere, 

We finish all work at headquarters in Fargo, mailing erected round the instrument. The upper hemisphere 
the finished pictures to customers. We bill a town the would correspond to the ordinary observatory dome 
saIDe as any traveling,.show, and advertise for a certain . with its shutters, and the lower three-eighths of the 
nUlDber of days. The novelty of the thing attracts sphere would be furnished on the inside with tiers of 
everybody, and, of course, " artistic photography "  is steps, so that the observer could always get up to the 
in demand the world over; eye end of the telescope. Everything which contributes 

The cost of the car was $13,000, with about $2;000 in to the comfort of the observer and the dispatch of 
furniture and accessories, etc. Aside from portraits, I business is of the u tmost importance. It dou bles the 
do a large amount of landscape work, chiefly for the value of the observatory. 
Northern PaeifilLBailroad Company, with a 20 X 24 
camera. 

� .. . . � .. 
De_lgn Cor the Great Telescope Mounting and Dome 

oC the Lick Observalor". 

. ' . , .  

The deepest bore hole in the world is at Schladebach, 
near Kotschau Station, on the railway between Cor­
betha and Leipzig, and has been undertaken by the 
Prussian Government in search for coal. The appara­
tus used is a diamond drill, down the hollow shaft of 
which water is forced, rising again to the surface out­
side the shaft of the drill and inside the tube in which 
the drill works. By this method cores of about 50 feet 
in length have been obtained. The average length 
bored in twenty-four hours is from 20 to 33 feet, but un­
der favorable circuIllstances as much as 180 feet has 
been bored in that time. Other deep holes are as fol­
lows : 

Domnitz, near Wettin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,287 feet. 
Probat-Jesar. Mecklenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,957 ., 
Sperenberg, near ZOBsen . . . . . • .  , • • • . • . . • • . . . . • . . . . . •  4,173 " 
Unseburg, near Stassfurt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,242 " 
.Lieth-Elmshorn, Holstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,390 " 
Schladebach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,515 " 

At a recent meeting of the Royal AstronomiCltoJ So­
ciety, London, Mr. Grubb said : About three mont�ago 
the trustees of the Lick Observatory ipvited IJ!.I:l to 
make a design for the equatorial mounting and qom� 
of the great 36 in. refractor which Mr. Alvan Clark 
is at present making for them. They mentioned Ij,t 
the same time that a simill!ol' invitation lutd been sellt 
to three other optical firms. In the working out of 
that design, I found it desirable to make a model. I 
have endeavored to bring all the required motions of 
the instrument and of the dome under the control of 
the observer with as little physical exertion as possible. 
The object glass will be 36 in. in diameter, and the 
length of the telescope tube 57 ft. ; the dome will be 70 
ft. in internal diameter, and 80 ft. external diameter. 
To carry out my idea, it will be necessary that small 
water engines should be arranged in connection with 
the telescope and with the dome. The observer, on en- The dimensions of the bore hole at Schladebach are 
tering the building, will pick up a small ins.trument at- as follows : 

tached to a rope of insulated wires� It is1made to fold Depths from surface. 

like a book, so that it can be put"in the observer's 
pocket. It contains keys, by touching which he will 
be able to control the motions of the instrument and 
of the dome without moving from his chair. It is not 
desirable to give electricity too much to do in an ob­
servatory, and I do not propose that it should be used 
for opening and shuttinlj.the valves of the engines di­
rectly ; that will be done by a mechanism which will 
be wound up every day by an assistant, and consists of 
a barrel and four weights. This apparatus will open 
or close the valves, and it will be set in Dlotion or 
stopped by electricity. 

In the model which I have here, the engines are rep­
resented by a piece of clockwork, and the clockwork is 
controlled by little ' electro-magnets. The observer, 
on entering the observatory, would take up the little 

Each size bore, Feet. Diameter. Iuches. 
!f!9"& tt't1 

605'7 416'1 9'0 
661'8 00'1 7"3 

1,906'5 1,244'7 4'7 
2,259'8 353'3 3'6 
3.543'4 1,283"6 2'8 
4,069'9 526'5 1'97 
4,514'6 444'7 1"88 

The various strata passed through are as follows : 
Soil and sand, about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sandstone (Bunter) . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Anhydrite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Brine spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

16 feet. 
66 " 

459 u 
59 " 

Magnesian limestone (Zechstein) • . . . • . • . . . . . . . . . . . . . • 144 " 
Gypsum . . . .  . . .  . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . 36 " 
Anhydrite . . . . . . . . . , ... . . .  . . .  . .  . . .  . .  . . .  . .  . .  . .  . . . .  . .  . . . . .  295 " 
Marl-slate (Knpferslfeifer) . . . . . . . .  . . . . . . . .  . . . . .  . . , • • •  3 "  
Sandstone (RothUegeniles) . . . .  . . . .  . .  . .  . . . .  . . . . . .. . . . . .  3,435 " 

keyboard, which would be hanging near the door, and The bore hole, which in January, 1885, had reached 
by a pressure upon the first key would light up the ob- a depth of 4,560 feet, was commenced in June, 1880, but 
servatory with electric lights. He would then pressl' left after a year's work, recommenced at the end of 
another key, which would move the dome, and at the 1882, and is still progressing. The cost up to January, 
same tiW8 open the shutter, which can, by ,& contriv- 1885, was , about $25,000. 
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WOOD WOOL., 
For some time past there has been found in the mar­

ket a very interesting product consisting of extremely 
thin and slender shavings of wood, that are compara­
ble to paper cut for packing, and that go by the name 
of " wood wool." This product was first introduced 
into France as a packing material. It weighs about 
forty or fifty per cent less than the materials generally 
used for such a purpose. Its beautiful appearance, its 
fineness, and its extreme cleanness at once brought it 
into favor with shippers. It 
was afterward found that the 
material was well adapted for 
the manufacture of mattress­
es, for bedding for cattle, for 
the filtration of liquids, ' and 
for stuffing horse collars, etc. , 
the most suitable species of 
wood being selected for each 
of these purposes. Its elas­
ticity causes it to be consid­
ered as the best material for 
bedding, after horse hair ; and 
it is even preferable to any 
other substance when it is de­
rived from resinous wood, 
since it does not then absorb 
moisture. 

In workshops, wood wool is 
tending to replace cotton 
waste for cleaning machines, 
and it has likewise found an 
application on the rolling 
stock of railways for lubricat­
ing car axles. While it has 
the same property that cotton 
waste has of absorbing oil, it 
costs ten times less than that 
material. 

All these advantages ex­
plain why the use of it, which 
is so extensive in America, is 
rapidly becoming ' general in 
Austria and Germany, and is beginning to extend in 
France. 

The accompanying engraving represents a new ma­
chine for the manufacture of this interesting product. 
It consists of a east iron frame resting upon three sup­
ports of the same material, and carrying a driving 
shaft, which is actuated by two pulleys, fast and loose. 
To this shaft there is fi�ted a fly-wheel, one of the 
spokes of which is provided with a pin that receives 
one of the extremities of a connecting rod, while the 
other extremity of the same is connected with the 
knife carrier. This latter, which also rests upon the 
iron frame, slides in iron guides, and carries a set of 
peculiar knives arranged in such a way that the wood 
is cut in both the backward and forward motions of 
the knife carrier. 

The wood is held upright on the machine by a lever 
with a counterpoise, and on the sides by 
a stop at one side aud a movable jaw at 
the other, that permits of introducing 
blocks of a few fractions of an inch in 
length . " The 'wood is shoved forward un­
der the knives by means of a click, that 
causes it to advance the requisite dis­
tance at every revolution of the fly-
wheel. . 

The wood used by preference in this 
machine is Riga fir. The blocks of wood, 
must, at a maxi m u m ,  be 0 '465 milli meter 
in length, 0 '4 m illimeter in width, and 
0 '32 millim eter in thickness, and conse­
quently the most economical and practi­
cal thing to do is to purch ase commer­
cial fir planks (which are 0 '32 millimeter 
in width and 0 '08 in thickness) and cut 
them to the desired length of 0 '465 milli­
meter. In this way it becomes possible 

(JUNE 26, 1 886. 
to operate upon four superposed pieces' of wood at I tates a considerable outlay, which private manufac­
once. turers in England were reluctant to incur, until the form 

It takes a power of about four horses to actuate this of powder likely to be required was definitely settled 
machine. '.rhe production may reach 1,500 or 1 ,700 by the Government authorities. In the mean time the' 
pounds of " wool " per day of ten hours. It is unneces- resources of the Royal Gunpowder Factory at Waltham 
sary to have a special workman to run the machine ; Abbey were insufficient to meet the demands of the 
any intelligent man can operate it. -La Natu1·e. War Department for prismatic • .  cocoa " powder, and 

.. , • I .. I priva.te manufacturers in England not having the 
PRISMATIC GUNPOWDER. ' I neceSsary appliances for its manufacture, large con-

From the statements recently made in the House of tracts were entered into with German manufacturers. 

MACHINE FOR MAKING WOOD WOOL. 

Commons during the debate on the navy estimates, 
when the Parliamentary Secretary stated that the Nile 
and Trafalgar would probably be the last heavily 
armored ships of their class, it would appear that the 
long contest between' guns and armor has resulted in a 
victory for the a.ggressive force. To what extent this 
is due to the weapons themselves, and how far to the 
.powder and projectiles used, it would be hard to deter­
mine, but certainly the explosiye deserves a large share 
of the glory of the victory. 

The advances made within the last two or three 
years in the manufacture of gunpowder for heavy ord­
nance have been very great, and these advances have 
been due in a great measure to the development of 
more perfect mechanical devices for the necessary pro-
cesses. 

The hydraulic plant for ll1aking� prisms necp-ssi-

In the mean time, one of our 
leading firms engaged in gun ­
powder manufactu.re had 
been experimenting with a 
new form ()f prismatic pow­
der, and having brought their 
researches to a. satisfactory 
conclusion, decided to erect a 
thoroughly efficient plant of 
the most approved descrip­
tion, in order to manu facture 
what , is now offici/tlly, known 
as .. Brown X pritllnatio gun­
powder. " 

The result is the hydraulic 
press which we illustrate, and 
which Messrs Taylor & Chal­
len have recently completed, 
to the order of Messrs. Curtis 
& Harvey. This eminen t firm 
of gunpowder Illanufacturers 
have works at Hounslow, 
Bedforit, and Tunbridge: and 
also in Scotland. and in South 
Wales. It was at the Tun­
bridge works that the new 
plant was erected, and it was 
there that we had an oppor­
tunity lately of seeing it iIi 
operation. 

' 

The accumulator is weight­
ed with cast iron segments, 
which Illay readily be put on 

or removed should the pressure require to be varied. 
When fully weigh ted, the pressure Is 1,050 l b. per 
square inch. 

Three men are req uired to work each machine, one 
to manipUlate the val ves and two to attend to the 
charger and remove the prisms of powder as they are 
produced. The operations are as follows : The various 
conical hoppers, A" . whi� are contained in the carriage 
of the charger shown on the left of the engraving, are 
filled with loose grain powder. '.rh� charger is then 
run forward into the press and locked there. By the 
movement of two levers, which are shown in position in 
our engraving, the powder is made to fall from the 
hopper� into the charging tubes, B, 64 in number. 
These are Bet to hold the req uired quantity of powder, 
and great care has to be taken to fill  them completely, 
as exact uniformity is one of the most necessary con­

ditions of getting a 
powder that will 
pass the very severe 
tests now demanded 
by the government ' 
authorities. 

By the movement 
of a lever the charg­
ing tubes are carried 
over 64 correspond­
ing phosphor-bronze 
bushes in the bush 
block, C. The charg­
es of powder then 
fall i n t o t h e s e 
b u s h e s ,  and the 
c h a r g e r  is wi th­
d I' a w n  f r o  III the 
press. . The operator 
at the valves then 

PRESS FOR THE MANUFACTURE · OF PRISMATIC GUNPOWDER. 
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allows water at pressure to flow in - above the top ram, 
which forces down the plunger block. Attached to 
this are 64 phosphor-bronze hexagonal plungers ; these 
enter the bushes, which they fit with great accuracy. 
At the same time that the top ram is brought down 
the bottom ram are caused to ascend. To the latter is 
attached the plunger block, E, to which are attached 64 
hexagonal plungers, that also correspond to and accu­
rately fit the bushes in the bush block. In this way 
the charges of powder contained ' in the bushes are 
pressed between the plungers. Under 
ordinary conditions of atmosphere, the 
pressure is kept on for about ten to twen-
ty seconds, the time varying with the dif­
ferent descriptions of powder. 

The top plungers are then lifted, and 
the lower plungers are raised to eject the 
prisms from the bushes. The prisms are 
pushed off, clear of the press, on to a 
wOOdeB-�YI to be removed -by an at" 
tendant. The bottom ram is lowered ' 
again into its" ' first position, and the 
charger is run into the press agaiIi :ready 
for the next operation. In this way each 
machine will make . 64 pMms every . two 
minutes. ' It ·  is necessary, however, that 
each prism should have a hole through 
its center in a line with its axis. 

These holes are formed in the following 
manner : The bottom plungers have holes 
bored through, which are of the sallie di­
ameter as the holes required in the prisms. 
This allows a number of phosphor-bronze 
rods, one to each prism, to pass through 
the plungers and then through the pow­
der in each bush. .These rods stand nearly 
level with the top of the bush block, and 
are firmly held by the plate, H, so that the 

ft. per second, to a proof cylinder having a total 
weight of 714 lb. The mean of the deviations of the 
muzzle velocities of the several rounds, from the mean 
velocity of the five rounds, shall not exceed 10 ft. 

Pressure.-The mean pressure indicated on firing, as 
above, by the compression of copper cy linders, adjusted 
in crusher gauges, is not to be greater in any one round 
than 16� tons on the sq uare incb, and the mean of all 
the pressUI'es shall not exceed 16 tons. 

These very stringent tests are perhaps the best com_ 

THE WATER BUCK. 

prisms are pressed with these rods in the middle. When ment we could have on the great strides the art of 
the prisms are ejected from the bushes, they are making explosives has made within the last few years. 
stripped from the rods. It is indispensable that all the It is not so very long since-well, within the memory of 
prisms produced should be of exactly one size, and living powder makers-that gunpOWder was gun­
should contain precisely similar quantities of powder. powder, without any very striking difference for what­
Their uniformity is tested by means of immersing them ever purpose -it might be required. The " velocity " 
in a bath of mercury, the readings being taken off on tests show a wonderful departure from those simple 
a very _accurately marked scale. In working the ma- times ; and although the restrictions laid down in this 
chines, a separate valve is used for each operation, and respect may seem unnecessarily severe, and even 
an ingenious automatic arrangement has been devised arbitrary at first glance, on further inquiry we believe 
to prevent the attendant turning a wrong valve, so as to there will be found to be sound reason at the bottom of 
bring down the top ram when the charger is in the them, and it is only by their strict observance that the 
. machine. There is also a safety liiTangement to pr�- 'itccurate practice necessary in modern warfare can be 
vent damage to the machine should a pipe burst. insured. We are glad to learn, therefore, that Messrs. 

We have referred to the necessity that exists for pro· CUI·tis & Harvey, as English makers, have in the 
ducing a I I  t h e  
prisms of a defi­
nite and uniform 
size and specific 
gravity, in other 
words, that there 
should be exactly 
the same amount 
of g u n p o w d e r ,  
compressed to the 
same degree, in 
each specimen. It 
is this point that 
h a s  - principally 
engrossed the at­
tention 0 f t h e  
makers of the ap­
paratus, and the 
result is a beauti­
fully a c e  u r a t  e 
piece of mechan­
ism. It has only 
been by the great­
est care in finishing to gauge and in the 
adjustment of parts that the success un- ;;> 
ooubtedly achieved by th is machinery has 
been attained. The tests of po wder, such 
as this, now required by the . War Office are 
of the most severe description, as may ,be 
gathered from the following details, which 
represent some of the principal point,s in the 
official specification of tests. 

Size of Prisms. -The prisms to be of the 
following dimensions : height, 24'S ± 0'2 IlliIli­
meter ; diameter (over sides) 34'7 millimeters 
± 0'2 millimeter. The hole to be 10 milli­ (FOR DESCRIPTION SEE NEXT PAGE.) 
meters in diameter. The prisms to be gauged as fol­
lows : 219 prisms should fit easily in a metal frame 
705 millimeters long, 352 millimeters wide, and 25 '3 milli­
meters high, and should offer no resistance to a straight 
edge drawn over the top of the frame. 

Density.-The absolute density of the finished 
powder must not be less than 1 ·SO. 

Moisture.- The finished powdet: Ill,ust not contain 
more than 2'2 per cent nor less than 1·7 per cent. 

Velocity.-A charge of 295 lb. of powder in the 12 in. 

beeech-ioading gun (of a gravimetric density of (:�;5) 
shall give a mean muzzle velocity for the five rounds of 
not less than 1,900 ft. per second nor more than 1,940 

" Brown X prismatic " produced 
a powder that has passed the 
government examination, - and 
fulfilled thetests enumerated to 
the fullest extent, and that British guns can in future 
be fired with British powder.-Engi"nee1·ing. 

• • • • • 
REFERRING- to baseball, which seems to rage like an 

epidemic this season, has induced the ./luggestion that 
the average man in a large city ,must have an easy 
time, plenty of means, and limited hours of employ­
ment, when S,OOO can devote three , afternoons each 
week to watching eighteen full-grown 'men toss a baU 
around a field. 

THE WATER BUCK. 

The collection of animals at Central Park has re" 
cently been enriched hy the addition of the water buck 
(Kobus ellipsiprymnus). This specimen, the first that 
has been brought to this country, is associated in a 
group of water-loving antelopes with the leche (K. 
lechei, the pookoo (K. vardoni), and the nsunnu (K. 
lucotis). The horns of these closely allied African 
species are of good size, only present in the males, 
transversely wrinkled, curved forward and a little 

inward at the tips. 
The water buck and the sing sing ante­

lopes are much alike, the latter wanting 
a white elliptical patch which is found 
near the base of the tail in the former. 
At the shoulders they stand four feet six 
inches, and the pale horns are two and a 
half feet long. The body color is a brown­
ish gray, with lighter marking about 
the eyes and neck. 

. These animals frequent the )ake� and 
marshes of eastern Africa. They are ex­
cellent swimmers, and probably have j ust 
the same habit as the moose, of walking 
upon the bottom of a pool or stream with 
little else than their nostrils protruded 
above the surface. The water antelope, 
says Mr. Drummond, is an extremely fine 
animal, and so plentiful that there are 
probably more of them shot than of any 
other of the large antelopes. The large 
ringed horns which in the males crown 
the brow bear a strong resemblance to 
those of the reed buck (reitbok), while 
the habits and general appearance of 
both species are almost identical. Both 
freqnent thickets and reedy places near 
the water, and are principally found in 

pairs or in small groups. 
The hair of the species of water buck inhabiting 

eastern Africa is very long and coarse, while that of the 
one found in central Africa, the sing sing, is remarka­
bly soft, and highly prized by the natives as being so. 
In fact, the hair on the neck of the specimen now at 
Central Park is long enough to produce quite a mane. 
The name kring-gaat, given to this species by the 
Dutch, has reference to the white ring about the rump. 
Its range is extensive, from eastern, through central, 
Africa up to Abyssinia, where it is called the mehe­
dihet . 

It is said to climb well in spite of its rather heavy 
build, and at times herds of from a dozen or less up to 
twenty may be seen speeding, like goatA, up the steep 

sides of the rocky hills of the 
country. They are, however, 
never found far from the water, 
offering in this respect a curious 
contrast to many species of Afri­
can antelopes who inhabit the 
treeless wilderness of the arid 
plateaus, and never see water. 
Baker says the flesh is scarcely 
fit to eat, but that the natives 
greedily swallow the hot blood 
of the male buck when its throat 
is cut. 

One curious habit is attributed 
to these allied species which is 
worth mention. It is l'laid by De 

Kirk that the ante­
lopes are generally 
found f e e  d i n  g in 
small herds. In the 
heat of the day it 
rests in t h e  I o n  g 
grass, and may be 
approached within 
fifty yards b e f o r e  
starting. Should the 
female have young 
unable to run far, 

_upon . its shoulder, 
and presses it to the 
ground, after which 

it never moves until almost trod­
den upon, and is expected - to re­
main in the same spot until the 
return of the mother. 

The specimen at Central Park 
has not yet developed its horns 
to , the greatest size, a.s still 
young. It bears confinement 

well, and suggests easy domest.ication. The .compara­
tively poor quality of its flesh and the coarseness of 
its hairy coat would, h.owever, render it useless for any 
economic purpose. 

It seems somewhat strange that Africa should have 
developed such an extraordinary variety and :number 
of species of antelopes, when the great western conti­
nent can produce but a single species (the pronghorn), 
but no more singular, perhaps, than that no species 
of ·oear is found in the former country. 
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A. ,  JU.IRY ELBPlIA:ln. , widelY opened eyes gave the animal ' an appearance of so, he prepares a mixture of plaster of Paris, breaks a 

Some time since the attention of scientific men, and ; life, as though at any moment it might start up, and hole in the crust, and slowly pours in the liquid till 
especially of naturalists, was djrected to a couple ot with a ferooious roar destroy us. " , the mould is full. When it has hardened, the casting 
very extraordinarY elephants imported from Sumatra. Much in this graphic description, making allowances is tenderly removed. Lo ! there is a rough image, 
One of these creatures, although' fuU grown, was no for the comparatively� PYWllY proportions of the Suma- showing some poor creature in the agonies of death, 
larger than a goat ; and the other, here illustrated by tra elephant, reminds one of its appearance. It is prone on the fIoor, face downward. 
a drawing from a photograph, though larger, was still nevertheless a very intelligent animal, and has been Thus, most usually, were the inhabitants of the 
more noticeable on account of the singular approxi- taught many tricks, among which may be adduced doomed city caught by the destroying angel. The 
mation exh�bited' in shape and general appearance to that of riding on a velocipede and walking a tight skull, or leg, or arm, or whatever other part of the 
the extinct elephant or mammoth (Blephas p1"imi- rope. It was lately in the posseAsion of Mr. Reiche, ihe .skeleton has not relapsed into its original dust, may 
genius), the resemblance being still further enhanced celebrated importer of wild animals, and the photo- attach itself to the plaster cast in the proper place, 
by a heavy growth of rusty brown and black hair. graph from which the illustration appended was or may require to be joined on by a pardonable 
This hair, as shown in the illustration; is thickest on copied, was taken on his private grounds at Hoboken, " restoration. "  In either case, the effect is thrilling in 
the chin. head, - and along the back, on which it forms New Jersey. its horrible reality_ Nothing in painting or sculpture 
a; sort of mane. The lowness of the 'forehead, the pe- • , • I • can shock the beholder more than these self-produced 
culiar situation of the eye and ear, the. abrupt fall- Plre Eeeapee. and truthful statues exhibited in the museum, ' which 
ing off at the hinder quarter, are features peculiar to After each large fire wherein the inmates of build- is the first and most interesting thing, show.n to visit­
this creatrire among living elephants, and irresistib�y ings, being cut off from egress, meet with fatal results, ors. But, though neither.- gold nor · silver, nor the 
remind one of the restorations of the mammoth given there is a geneI'al. cry for a.more rigid enforcement of minutest scrap of a skeleton, nor anything else of im­
in encyclopedias and text-books. the law compelling owners of large blocks and hotels portance was unearthed for my benefit, I quitted the 

In ordeJ," to show thiS more clearly, drawings of the and wo,rkshop!! to erect suit&ble flW t!IIl!apeS. ,  Now, the llew excavations with reluctance t() �xamine those 
heads of the two living species, the Asiatic and African, , question arises, Whatoonstitutes a snitatile flre' esca.pe ? parts of Pompeii with which the - -World is " 8.\f..e&dy 
together with that of ' the restored extinct Siberian I In the first place, I would like to at"ffUlt fI'I'O amlieon. re- familiar through the medium of books and pictUres. 
elephant, are given. As is well known, this last garding the fire escape that is generally used now-a I found myself quite at home in the bakery, the wine 
species has been found in Siberia in a frozen state, common iron ladder bolted either to the front or side shop, at the oil merchant's, .. the houses of Pansa, of 
beautifully preserved, with the hair and tissues in of a building, as an example we will say a hotel. Now, Ballust, of the " Tragic Poet, " and the rest. The high 
so excellent a condition that microscopical sections i� case of a fire, this is aUithat is desired to save a man's stepping stones across the streets looked. familiar, as 
have been made of them. and these two agree in ap- life under certain condtrions ; that is, Drovided" a man if I had trodden them before. The deep ruts eut by 
peal"ance and character in a very remarkable manner is a sailor, USed to climbing, and also tfiat he sleeps in the carts as they groaned up the hill, coming from the 
with those of the animal represented. , Can it be that " the same room that the ladder reaches. But with cir- ancient Stabia, were like friendly landmarks. So fully 
this . is an instance of what is called by Huxley cumstances other than these, a ladder is a mere mock- have literature and art made us acquainted with this 
.. breeding back, "  or is it only a sport of nature, ' one ery,- " for the following reasons : It is , never to be sup- disinterred city. 
of those experimental varieties occasionally thrown off posed that one woman or child in a hundred would The guide tells me that only about one-third of 
from the parent stook, that are, according to the devel- have presence of mind enough to first find and then Pompeii has yet been uncovered, I take his word for 
opment theory, the origin of new species ? In either descend a ladder. Again, the persons whose rooms the it. He is also of the opinion that the best parts of the 
case it comprl$es a state and collection of facts that ladder reaches, upon retiring lock and bolt their doors, city have already been dug out. He evid ently wish�s 
involve questions for discussion and decision of the and very likely in case of fire will quickly descend the that the work would stop. He is very human in this, 
greatest possible interest to naturalistA. Nor is the ladder, leaving those whose rooms are not so favorably for he finds it tiresome to show people about the pres­
likeness this animal bears to the Siberian mammoth situated to escape as best they can. I have never yet ent Pompeii. Treble its size, and his labor would be 
one based upon a merely supposititious restoration, learned where a stationary ladder was the means of threefold. A�d he is forbidden to accept mOlley. But 
for these extinct elephants are discovered from time saving human life. I imagine that this very stern prohibition does not 
to 'time in , as excellent a state of preservation The Milwaukee hotel fire, a few years ago, gives us a prevent persons from offering him (say) a couple 
as if they had recently died. No less than four such good example of the inefficiency of the stationary lad- of francs on " the sly, " or him from accepting them. 
animals have" been discovered since the beginning of ders upon that building. Nearly all the inmates were It may be true, as 'our guide insists, that the 
this century, the last one as late as eighteen hundred so excited that tbey could not act for themselves, but temples, forums, baths, theaters, and fine houses now 
and forty-six. A young Russian engineer, Benkendorf even those who would do so were driven back by the above ground surpass anything of the kind that , may 
by name, who was employed by the government in a sur- dense smoke, and in order to ' keep from suffocating hereafter be discovered at Pompeii. But the Italian 
vey of the coast · of the mouth of the Lena and Indi- were obliged to stay at the windows, and as a result Government is not disposed to take that for granted. 
girka, waS dispatched up the latter stream in the year were slowly burned to death. At a receut fire chiefs' Liberal sums are yearly appropriated to push ,on the 
mentioned, in comIpand of a small iron steam cutter. convention, the �pinion was giyen ' that a fire, esca� work. ,}t beaI1! , frui,ts: A new temple �r amWli�hea­
He writes the following account to a: friend in Germany :. that depended upon the inmates of buildings for action • ter may not be struek every year, but somethiflg is 
.. In 18461 there was a most unusual term of warm .was practically useless. constantly being t urned up to instruct the world in 
weather in N orthem Siberia. Already, in May" ex- What is needed is an escape that is manipulated by the manners and customs of the old Romans, so well re­
ceptionally heavy rains poured over the moors and persons on the ground-one that can be raised, lower- flected in the representative city of Pompeii. Of bronze 
bogs, storms shook the earth, and the streams car- ed, and moved to any window in the building, and or stone statues, household implements, and tools of 
lied not only ice to the sea, but large tracts of land rescue three or four men, women, or children at one trades, the yield is immense and steady: These may 
thawed by the masses of warm water furnished by time. There are patent fire escapes innumerable, be counted by the thousand in the splendid museum 
the southern rains. " some embracing ideas that are. �out doubt very in- at Naples. Oue can see so many articles of lUXUry and 

After an eight days' journey, meeting many hin- geniou8, but they all contain t�s tme great fault, they use exactly similar to those he buys nowadays, that he/ 

derances and perils from the ice fIoods and drifts, Ben- are not handled by persons on tl'e ground. Again, ar- is fain to pause and try to remember what besides the 
kendorf and his companions reached a place called chitects and builders should take into consideration steam engine, the photograph, and the electric tele­
Uj andina. Here they found the river had torn itself the fact that fire escapes, as they are now made, are graph we moderns have invented. There being no more 
a new channel, leaving in its former bed only an in- not an enhancement to the good appearance of build- room at Naples to store these treasures, the excess of 
significant stream. .. Afterward," he says, .. we landed ings.- F.  0, B. , Amer. Builder. them is huddled together in the courtyards and houses 
on the new shore. where we made a wonderful dis- • I • I • of Pompeii herself. It is estimated that at the present 
covery. The stream tore up the soft, wet ground like ExeaT.tlone at PompeII. rate this mine of antiquities will not be worked out in 
chaff, so that it was dangerous to go near the brink. A correspondent writes as foll ows to the N. Y. Jour- fifty years. 
Suddenly our hunter, always vigilant, called loudly nat of Oommerce : ---�-"'''_II-<._I''''------
and pointed to a strange, misshapen object. which rose It seems odd to speak of a dead city as a growing ltIaehlnery and Ue Poulblllt.le8. 

and sank ' hi the boiling turbulence of the waters. l one. But that is exactly the CMe with Pompeii. There Those who entertain the opinion that the possibili­
had seen it before, but had not noticed it particularly, are many cities in Italy that do not grow half as fast ties of labor saving machinery are nearly exhausted, 
considering it only driftwood. Now we all hastened as the one buried by the ashes of Vesuvius 1,800 years and that the whole field of art industry in which it 
to the spot on the shore, had the boat drawn near, ago. A person visiting it at intervals of a year may be advantageously employed has been already 
and waited until the mysterious thing should again notices a marked enlargement of its boundaries. The covered by inventi ve genius, are greatly mistaken. 
show itself. Our patience was tried, but at last a Italiaus, you know, are the champion diggers. They That the achievements of human ingenuity have been 
black, horrible, giant-like mass was thrust out of the make the shovel fly when they attack the grave of wonderful goes without saying, and there are reasons 
water, and we beheld a colossal elephant's head. armed Pompeii. We saw a gang 01 them at work there. A to believe that future triumphs in this direction will be 
with mighty tusks, with its long trunk moving in the Government overseer watched them like a hawk. He even greater and more fruitful. We are forced to this 
water in an unearthly manner, as though seeking for wanted to be , sure that they pocketed no jewelry, conclusion by reason and analogy. Who wotl:ld' "have 
something lost therein. coins, or objects of art or utility ' yielded by the ex- .!?elieved, only a very few y�ars �go, t,b.at the difficult 

" Braathless with astonishment, I beheld the monster cavatioris. The only ' produce of their toil in that line and complicated processes which are ' llow every day 
only tweive f_t from me, with his half-opened eyes yet as ·we , stood by was a bit of iron, which the guide being wrought out by machinery in various branches 
showing the whites. . . . Picture to yourself an ele- called a hinge, and the fragment of a small marble of manufacture 'Would have been possible ? Thu!! it is 
phant with a body covered with thick fur, an elephant column. The spades busily plied were gradually that the problems unsolved by one generation become 
thirteen feet high and fifteen feet in len gth, with tusks bringing to light a beautiful house. The fIoors were accomplished facts by another. Who shall say Y that 
eight feet long, thick, and curving outward. The ani-,' mosaic, with simple but graceful designs in scroll pat- what now seems impossible and improbable may not 
mal was fat and well grown ; death had overtaken him' tern-nearly as fresh of color as if laid yesterday. be successfully attained by those who will come after 
iil the fullness of hi� powers. His great ears lay fear- The walls bore � frescoes of fainter tints-grinning us ? In the hands of the modem scientific inventor, 

, fully t�rned up on hIS head. About the shoulders and masks, fawns, cupids, birds, fish, and fruit. It had matter becomes almost miraculously endowed with 
back he ha� stiff hair, about a foot in length; like a evidently been the home of a well-to-do ' citizen of life and iutelligence, and with great accuracy performs 
mane. , The long, outer hair was deep brown and coarse- Pompeii. The nervous movements of the workmen those fuuctions which the most skilled manual labor 
ly roota The top of the head looked so wild, and was betrayed their anxiety. They were hoping at every execlltes but slowly and imperfectly.-Manu/acture1·,Y' 
so penetrated with pitch, that it looked like the rough moment to make a valuable u find. " Perhaps they Gazette. 
bark of an old oak tree. On 'the sides it was cleaner, and might hit upon a great iron chest, studded with round 
under the outer hair there appeared everywhere a wool knobs like a boiler, and full of gold, 'money, or or­
very soft, warm, and thick, and of a yellow-brown nameuts, or they might strike another wonder .in 
color. The giant was well protected against, the cold. ' marble or bronze, 01' they might be startled by �ming 
The ' whole appearance of the animal was fearfully suddenly upon a skull 'or other human remains. In 
wild an:d strange. It had not the appearance of our the latter event, the work is suspended till a careful 
present elephants. It head was roug-h. the brain case inspection is made, 
low, but the trunk and mouth were much larger. The The responsible and lntelligent person in charge pro­
teeth were very powerful. I could not divest myself of �eeds to ascertain it the dead pompeiian has left a a feeling of fear ali I approached the head ; the broken. mould of ' himHlf or herself in the plastio ashes. If 

• .  e . •  

A MAN in LonqQn proposes for a paltry sixpence to 
furnish a miraculous preparation that will enable any 
one to turn pennies into sovereigns. The writer recol­
lects in his ,boyish days that he tried to convert pen­
nies into silver quarters with a solution of nitrate of 
mercury, and the trouble he experienced was not merely 
that he could not pass the transmuted coin for 25 
cents, but the storekeeper was reluctant to receive it 
for its true value., one cent. 
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ElmINEERIK& INVENTIONS, 

An automatic attachment . for locomo· 
tives has been patented by 1IIr. Norman F. Chase, of 
Montrose, N. Y. This invention supplies a novel con· 

. etmction whereby certain devices upon the locomotive 
may be operated by a person on the track or at a sta­
tion to signal the engineer or stop the locomotive. 

A car coupling has been patented by 
Mr. Nobie K. Parks, of Pilot Grove, Ind. By this . in· 
vention 

. 
the reversible coupling bar is formed at one 

end with spring clamping jaws and Ij,t the other end 
with an arrow shaped head to adapt it to be reversed in 
the drawhead, to present either the clamping jaws or 
the arrow Qead at the ,forward .open end of the draw· 
head, as may be required. 

A freight c
'ar door lock has been pat­

ented by 1IIr. James Abbott. of · Elmira. N. Y. A .haft 
with a squared upper end Is journaled in the car r!¥)f, 
rods connecting with the Inner end of tbe shaft 'extend 
to the sides of the car. and a hasp Is pivoted on the roof 
of the.car. and provided' with an aperture for .receiving 

- �per end of the :��{t,. makiDg a simple and safe 
loCk,� Gpei'Bte4 nom the roof of the ear. 

A st��m !lngine
' 'has )Jeen patented by . :M:�. James S. McCoy, of Brooklyn, N. Y. The slide 

valve is carried by and within the piston, around which 
a steam space is formed in the cylinder, 80 that the pis­
ton is rendered .almost en.ly frictiouless. the steam 
ialet pori to the cylinder being immediately below the 
piston. whereby the pressnre of steam will counteract 
the weight of the piston, with various other novel fes­
tures. 

I • •  
JU8C.ELLANEOUS INVENTIONS. 

A c)ay tempering machine has been 
patented by 1IIr. Frank Middleton, of Richmond, Va. 
Thlti' Invention relates to novel construction. of the 
� frame and to the metholi of transmitting and ap· 
plying tbe power, whereby the mechanism is simplified 
''''d greater ' steadinsss of frame and machinery ob· 
talned. 

A vulcanizable gilding rubber has been 
patented by Mr. Jehu H. Wood. of Lebanon; O. This in· 
vention covers, as a new article of manufacture, a sheet 
of vnlCanizable rubber. to w1Ilch coatings of chloride of 
silver have been applied, together with a novel process 
of applying such cOating, more especially for u.e in 
making dental plates. 

A belt clasp has been patented by Mr. 
George �. Zeitmacher, of Brooldyn. N. Y . .  This invcn· 
tlon covers a novel d�vice, whereby.belts cali be readily 
adlllsted .  to , an Increased or diminished length, so that 
��y wlU Jflmaln securely . in place when adjusted, 
and tIie device will not disll.gure or otherwise Injure 
the belts. 

A cotton gin has been patented by Mr. 
Franklin H. Lummus, of Brooklyn, N; Y. Connected 
*lth the .. ws and bmsh cylinll.llr·ls a ci&ftbined'carding 
lJrQlIh and II.re extinguisher, ha"ing . a cOll.t1nnous un· 
broken . surface of bristies, so arranged that draught 
through or betweon the bristles is prevented and a lire 
extingnishing surface i. produced. 

A shank lasting apparatiIs has been 
patented by Mr. Frank B. Beyerle, of New York city. 
It has jaw arms witb pivoted jaws, and links pivotally 
connecting the ends rOf the jaw arms to allow 'relative 
longitudinal movement, with other rnovel features, the 
Invention being an improvement . on.a. former patented 
inventiou of a similar tool. 

�n apparatus for manufacturing double 
rum photographic sensitive paper has been patented by 
Mr. Henry J. Newton. of New York city. The appara· 
tus embraces guiding, tension, and wiping devices, sup· 
ported in bearings adjustablE) in reverse directions, to 
regulate tbeir distances apart upwardly and laterally. 
for evenly distributing seneitlve emulsion on hoth sides 
of the paper simultaneously. 

An anchor for fence posts has been pat­
ented by Mr. Jacob V. Higgins, of near T·hree Bridgss, 
N. J. The anchor base plate has an aperture to receive 
an iron fence post, there being an npwardly projecting 
neck around the rim of the aperture, and this plate is 
Intended to be placed so low that the top of the piece 
:will be below the sllrface of the ground, in'which, being 
loose on the post, it can work up or down with the action 
of the frost without tilting the post. . 

A combined latch and lock has been 
Patented by Mr. Joshua B.' Hutson, of Richmond. Va. 

, Combined with the sliding bolt of the lock is a sliding 
frame, intermediate between tbe knob nut and key and 
the bolt of the- lock, with means �or locking the sliding 
frame, to prevent it from being moved by the knob nut 
or key, whtle p.lrmitting the free movement of the bolt, 
the invention being an improvement on a former pat­
en�. invention of the same inventor. 

NEW BOOKS AND PUBLICATIONS. 

PROCEEDINGS OF THE DAVENPORT 
ACADEMY OF SCIENCES. Vol IV. 
1882-1884. Davenport, Iowa : Pub­
lished. by the Academy, 1886. 

This fourth volume of the proceedings of the Daven· 
, port Academy of Sciences contains a number of 
papers of permanent scientific value. Mr. J. C. 
Arthur continues his " Contributions to the Flora of 
Iowa," which have already attracted favorable notice 
in previous volumes. Dr. C. C. Parry has a number of 
botanical papers; and in his ' chief contribution, 
" Chorizanthe," he has undertaken a complete revision 
of the genus, which has been reCeived hy botanists 
generally. and bos been adopted at th�'Royal Herbarium. 
Kew Gardens, England. .The descriptions of new 
Blastoids aud .Crinoids from the Hamilton group are 
accompanied by II.ne illustrations. But perhaps the 
chief interest of the voillme centers. in its archreologi. 
cal contrihutions� Some of the8� are of more than· 
usual merit. Dr. Hoffman of the Bureau cif Ethnology 
has an lllustrated paper on Aboriginal Art In -California 
alld Queen Charlotte's Island. An articlEi'o:a the Ancient 
Pottery of the 1IIisSlssippi Valley, by Mr. William H. 
Holmes, of the U. S. Geological'Survey, is.accompanied 

by eil:ceUimt illustrations drawn by' the author, who is a 
skillful artist as well as archreologist, :Mr. Harrison 
and Mr. Preston have papers respectively on monnd ex· 
plorations in Iowa and DUnois. The Elephant Pipes and 
Inscribed Tablets in the 1IIuseum of the Academy have 
been carefully described by Mr. C. E. Putnam. There 
are in addition a number of biographical and mlscel 
laneous papers. which make a total contents very credo 
itable to the Academy. 
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Grtmiihaw.�St8am 1!Jngiile Oateckfam.-A series of more than one ' .hundred thousand applications for pia- Colter. plow. G. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lU3,1i03 thoroughly pn.ctical Que.tlons and Answers arranged tent. at home Gnd . abroad. enable us to understand the Comb. 'See Curry comb. so a. to give to a Young Engineer just the Information. law. and practl(le -on !loth contlnents •. and to posses. un- Conduit. under/lilound, A. Wyckolf . . · . . . . . . . . . . .. : . . .  S43.3M required to itt hlro for properly. running an engine. By Ilqualed .facUi.tles"for procuring patents everYwbere. In Converter for makinR Be.semer metal. H. I,. Robert Grimshaw. 18mo, cloth. t1.(JO. For sale by addition to our .faolllties for preparing drawings and Gantt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  MB.«8 Mnnn & ·Co •• 361 Broadway. N. Y specilications quickly, tbe appllcant ' can rest assured Cooking utensU. J. Farrell . . . . . . . . . · . . . . . . . . . .  · . . . . . . . . S4li;2S4 ' 
Timber Gaining Machine. All kinds�ood Work· that hilt case .. m ba rued In the Patent Office without Copying apparatus. N. C. StUes . . . . . . . . . . . . . . . . . . . . . . 3'3,606 

\ng 1IIachinery.· . C. B. Rogers & Co., No""" Conn. delay. Ever,. appilcatlon, · . 1n which the fees have been Corn meal. etc., packing Gnd;preservlng, F. Dor- . 
Hercules Lacing and Superior Leather BeltIng made pald, 18 sent u.ually to the PateDt Office the same day 

cor
s
.
e
e
y
t.
�
A 
. .

.
. . 
Ra 

. . ·
�mo· 

. . ��;:::::: : : : : : : : : : :::::::::::::;: : : :  :�,: by Page Belting Co .• Concord. N. H. See adv. page 882. the papers are 'sl/liIieil at our Office. or receIved by mall. 
Corsets" . form,'na and . tlnlshlna the edges of the .0 there · Is no dela,. in filing the 'case-a complaint we � � Nylftrom'8 MeClIalitCB . ...:.i\. ·  pocket book of mechanics often hear froill 'other souree.. A synopsis of the pa- front section. of. F. 111. Baker . . . . . . . . . . . . . .. . . . .  84U21 . and engineering, containing a memorandum of fact. and tent law. of the'Unlted States and all foreign countries Cotton gin. I. F. Brown . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . 348.'311 connection of practice .. nd theory. 11y .J. W. Nystrom. may be bad on application. and persons contemplating Cotton I!'in. F. H. Lummus . . . . . . . . . . . . . . . . . . .. . . . . . . . .  348,8S0 C.E .• 18th edltlou. revised and greatly enlal'lled, pIaUB. the securing of .patents. either at home or abroad. are In. Cotton gin attachment. Stone ·& Platt • . . . . • . . . . . . . • 343.260 l2mo. roan tuck. Price, $3.50.· For sale by Munu & Co.. vlted to write to this office for prices. which are low. In .Coupllng. See Car coupling. Lamp coupllnll". 361 Broadway. New York City. accordance with the Umes and our exten.lve facilities ' Pipe coupling. . 

Iron and Steel Wire, Wire Rope, Wire Rope. Tram·. . for conducting tbe business. Address MUNN & CO., Cracker machine. A. Ruger • . •  ;; . . . . . . . . . . . . . . . . . . .  84SJl43 
�ays. Trenton Iron Company, Trenton. N. J. olllce SCIENTIFIO·AlIIERIOAN. 361 Broadway, New York. Crane. hydraulic, H. Alkeo . . . . . . . . . . . . . . . . . . . . . . . . .  84.3.417 

Supplement Catalogne.-Persons in pursuit of infor.. Cros.head. G. R. Cullln/IiWorth . . . . . . . . . . . . . . . . . . . . . .  343.0011 
Cmsher. See Rock cru.her. matlon of any .peclal engineering. mechanical. or sclen· INDEX ' 'OF INVENTIONS 348 870 t1l1c .ubject. can have catalogue of content. of the SCI- Clilm bar. S. M.· Hess . .  ·. . . . . .  .. . . . . . . . . . . . . . . . . . .  . .. . . . .  • I 

BNTII'fC AlIIERICAN SUPl'LElIIENT sent to them free. Cultivator. coru planter, rake. and roller. P. P. 
The SUl'l'LBMBNT contain. lengthy articles embracing For which Letters Patent oC the . Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,168 
the whole raD/lie of ongineerlng. mechanic., and pbyslcal Unlte.ci Staces were GranCed, Cultivator. distributer, and . planter. D. '· 111. John- . 
science. Ad<l1:ess Muon & Co .. Publishers. New York. '. .on . . . . . . .  · . . . · . ·  . . . . . .  · . .  · . . . . . . . . . . . . . ; . . .. . .. � . . . ... , . . . .  848.2'15 

Curry comb. T. J. John.on . . . . . . . . . . . . . . . . .. . . . . . . : . .  848,828 Iron, Steel. and Copper Drop Forgings of every de- June 8, 1886, Curtain IIxture. W. N. Buckley . . . . . . . . . . . . . . . . . . . . . .  348,160 
scription . .  BiIIlngs & Spencer Co., Hartford. Conn. Curtain IIxture, T. McGuire . . . . . . . . . . . . . . . . . . . . . ... . . .  348,483 
. Greene, Tweed &: CO., ·Railroad and Manufacturers' AND EACH BEARING THAT DATE. Cutter. See Bread cutter. Pipe cutter. Rotary 
Supplle., have removed to 83 Chambers St .• City. cutter. ' 

We are sole manufacturers of the Fibrous Asbestos [Bee note a.i;etid·of list about copieS of the.e patents.] Dental vulcanizer. F. W. Seabury . . . . . . . . . : . . . . . . . . .  S4S,495 Dentl.t's vlilcanlzlng apparatus, automatic regn-
!�':::

b
��o�:�f

a
�� !�!:� �:r��:im::.s;::e p� Adding machine, L. W. Swem . . . . . . . . . . . . . . . . . . . . . . .  348,506 lator lor, C. F. Scattergood . . . . . . . . . . . . . . . . . . . . . .  343.256 

Air and steam brake. automatiC. E. J. Cosgrove . . . 343.200 Derricks. stay for oil well and other. G. H. Ander.' j 419 Ea.t 8th Street, New York. Animal shears, J.IJ. Harrell; . . . . . . . . . . . . . . . . . . . . . . . . .  M8,240 son . . . .. . . " "  . . . . . . . . .  ; . . . . . . . . .  ; . . . . .  . . . .  . .  . .  . ... . . . .  343,264 
Steam Hammers. Iniproved HydraulicJacks. a,?-d Tube Axle box. H. R. Underhill . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,SIiO Digger. See Potato d\g/lier. 

liIxpanders. R. Dudjleou. 24 Columbla 'St.. New Yort'. Axle. WB/liOD. N. I,. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . 343.272 Door·check. J. Con n . . . . . . . . . . . . . . . . . . . . . . . .  �· ; . . . . . . . . 848,298 , 60,000 BfmertlOn'8 1886 1'JV"" Book of superior saws,'with Axles. roller bearing for. C. S. S _ I
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11 Supplement. ·sent free' to all ' Sawyers and Lumberm'm. :!Jag holder, 'fAr BiIT "'"Patton" '"" . . . . . . . . . . .  ; . . . . . . .  "1IIIS. . .  , on  . . . . . . . . . . . . . . . . . . . . . . 

Addre •• 1!lmerson. Smith & Co., Limited, Beaver Falls. Balcony, A. S. Cut!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lY3,226 Doubling and twleting yarn •• machine for. W. W. 
Pa . •  U. S. A. Bar. See Culm b8r. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . .  � . . � . . . . . . . . .  348,208 

. k d Beebive. J. F. Watkar . . . .  ' . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  34B.212 Drier. See Clothe. drier. Saf�ty Elevators. steam aiId belt power ; qUlc an Belt cla.p. G. E. Zeltmacher . . . . . . . . . . . . . .. .. . . . . . . . . . .  34.�.H5 Drill. See Rock drill. 
.mooth. D. Fii.ble & Co .. '112 Uberty St .. New York. Bicycle •• luggage' CBTrier for, C. H. Ro.s . . . . . . . . . . .  343,M9 Dust collector. W. Rlchard.on . . . . . . . . ; . . : . . . . . . . . . .  343.400 

" How to Keep Boilers Clean. " Send your address Billard cue tIP; J.-l!'elDling . . . . . . : . . . . . . . . . . . . . . . . . . . .  84.'l.285 Dust collector attachment. W. Ricbardson . . :: . . . .  343,M6 
for free 88 page book. J as. C. HotchkiSS. 93 John St •• N. Y. Billiard register; sutomatlc. J. J. Gleason . . .  · . . . . . .. 343,169 Ea.y chair and sofa bed.tead. combined. W. P. 

Barrel, Keg .• Hogshead, Stave Mach'y. See adv. p. a66. Blackboard and 'pertorated desk toP. combined. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 343.285" 

F. E. Eller . . . . .  , :  . . . . . . . . . . . . . . . . . . . . .. . . . . .  � .. . . . . 348,164 Edger, gang. tlmlth & Myers . . . . . . . .  , . . . . . . . . . . . . . . . .  348,405 
Brass and Iron Working Machinery, Die Sinkers, Board. 'See Gante bOard. ' Wagon .hovellng Electric cirCUits. reverse current Interceptor for. . 

and Screw Machine •. Warner & Swa.ey. Cleveland. O. board.. A. G. Holcombe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.373
' 

Split Pull eye' at low prices, and of satne strength .and Boat. See Portable boat. . Electric meter. j. R. Grove . . . ... . . . . . . . . . . . . . . . . . . . . .  348.450 

appearance a. Whole Pulleys. Yocom & Son's Shafting Boller. See'Locomotlve boiler, ' Steam bOiler. Electric motor. J. Doyle . . .
.
. . . . . . .  _ . . . . . . . . .. . . . .  343.," 

Works. Drinker St.. Philadelphia. P": Boller or other ' :furnace; ' steam. Blanchard & Electric motor. E. '1'. & D. H1gh ....... :· . . . . . . . ... . . . 348.1';6 
Jones - 348 531 Electric motor. H. M. Paine . . . . . . . . .  ; . . . . . . . . . . . . . . .  848,487 Pat. Geared Scroll Chucks. with 3 pinions. sold at satne Boilers. �i�� f�.id�; f�;: J: A ��ii�: : : : : : : ' : :  : : ::: : :  343:529 Eiectric motors • • ystem for regulating and con-

price. a. common 'chucks by Cu.hman Chuck Co., Hart- Book covers, paper'bn:ck for. J. A. Crane, . .. 843,438, 343.439 trolUng, J. M. Pendleton·. ·  . . .  · . . . . . . . . .. . . : :M3,3911. 34.3,394 ford. Conn. Book. Index. A; L. Bae. � . . ' . . . . . , . . . . . . . . . . . . . . . . . . .  ; 343.(3) Electric Switch; A. Bernstein . . . . . . . . . . . . . . . . . . . . . . . 848,266 
" We .say at uight, • Wonld God the day were here.' Boot. felt. W;H. ·Kimball . . . . . . . . . . . .. . . . . . . . . . . . . . . .  343.460 EbJctrlcai communicating .yatem. A. G . . 1101-

And say lit dawn • • Would God the day were dead.' " Boot or shoe IIlstiUii' nk.oittne. ·W. C. Cross . . . . . . . . . 343.«0 .' combe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  348,874 

How well Swinburne has emphasized tbe f0eJlng. of · Boot or .hoe·.oles. 'JDachlne fIlr trimming the11ps Electrical couductors. under/lilOuod conduit for; 
thousanils .of earth's . falrest daD/lihters. who are. laid of channeled. � . . S •. n;arris . . . .. . . .  , . . . . . . . . . . . . . . . . 348,452 G. S. Hull . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  lY3.458 
prostrate ' by disease's fell hand. But. Instead of the Boot or shoe·soles. machine for turnlD/li up the lip Electrical coupler. G. D. Burton . . . . . . . . . . . . . .  : � . . . . <US.515 
anguish of despair. what a sOnll of joy ascends from the of chitnneled. ·1ll;'S. Hirns . . . . . .. . . . . . . . . . . . . .. . . . 34.'l,453 Elevator. R. Smith . . . . . . . . . . . . . . . . . . . ; . . . . . ' . . . . .  : . . . . . lY3.� 
hearts of those ladles who have used Dr. Plerce's .. Fav· Bottle. ·show. G. I;:'Jtee'ier: . . . . .  ; . . . . . . . . . . . . . . . . . .. . .  34.'l.i79 End /liBte. n. s. Morrow . . . . . . . . . . . . .  , . ... . . : ,' . .. . . . . . . . .  '848,ssi 
orlte PresCriptloD." ·and by Its mean. been restored to Bottle 'stopper; E. 'C. Boughton . . . . . . . . . . . . . . . . . . .  ;" S48,292 Engine. See Cbemlcal engine. Rotary ·englne. . 
the glorious sunshine of health. It Is a positive remedy. Box. 'See Axle box, ' . 

Engines. automatic stop for, B. J. Roberta·. ·. ;  . .. . . .  848,iI9'1 
for tho.e·derangements. Irregularities. and weaknes.e. Brake. See 'Air' '&lia· .team brake. Car brake. Engine •• reveT.1! gear·fot. F. M. Rites . . . . : . . . . . . . . .  34,3.4!U. 
1\0 common to our be.t female population. Prlce re- Sled brake. WB/liCD' brake. 

. 
liIxtIlnl\lon table. B'. GOldbach . . . . . . . . . . . . . .. . . . . . . .. . .  lI!o3,8(l1 

�uced to one dollar. B,·drantete. Bread. olltter, H. V. ·Barta . . . . . .. . . . . . . . . . . . . . . . .  N . . S43,3U Faucet. A; ·Habernloht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,461 

© 1886 SCIENTIFIC AMERICAN, INC



4 10  1titufifi t �mtritlu. [JUNE 26, 1 886. 
Feed watel' puri1ler and boiler Cleaner. oomblned, Paper boxes. oomer fBlltener for. C. T. Remus • . • •  848.340 

11. G. T. CoDes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,436 Paper. clotb. etc •• ornamenting the snrface of. J. 
Feeding rack, cattle, T. H. Qneen • • . • . • . . . • • • • . • . • . .  lYll.491 H. Lange • • • • • • . . • • • • • . • • • • • • • • • • • • . • . • . • • • • . . . . •  lMlI,379 
Feeding stand. poultry. S. McDonald • • . • • • • • • • • • • • •  &3.386 P",per ftxture. toilet, C. C. Jobnson • . • . . . • • • . • . . . . . •  il43,321 
Fence. W. M. Berry ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.167 Paper. paratllnlng. W. B. Howe • • • . • . • . • • . . . . . • • . . .  348,876 
Fence. barbed. G. W. McGlU . . . . • . . • • . . . • • . . • • • • • . • •  848.482 Pattem and work boldlng devlcf!, J. W. White . . . 348,216 
Fence macblne, I. N. Elliott . . . • • • • . . . . • • • • . • • • . • • .  843.232 Pavement, wooden. J, M. Croft . . . . . . . . . . . . . . . . .. . . . .  848.162 
Fence, portable wire. J. F. Hanna • • • • • • • . • . • • . . • • . .  lMlI,l71 Pen and pencil bolder. If. P. Pelter • • • • • • • . • • • • • • . . .  1Yo'l.891 
Fence post ancbor. J. V. lligglns . . • . . , . . . • • . • • • . • • • • 843.371 Pbotographlc 'paper negatives. bolder for. E. B. 
Fencing. macblne. for making .spur wheel, J. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1148.1l67 

WllIougbby . • . • . . • • • • • • . . • . . • •  , . . . • . • • • • • • . • • • • . . . •  lMlI,288 Pbotograpblc sensitive ,paper. appa�atus for 
Fertilizer distributer. H. O. Peabody . • • . • • •. . . • • • • • •  343.198 manufacturing double ftlm; H. J. Newton • • . . . .  343.887 
Fllter. A. J • . Glber.on • • • • • . . • . . . • • • • • • • . • . . . • • • • . • . • • .  343.519 Plpe ooupUng. W. D'·Lee. : • .  : • • . • . . . . . • • • • .  · • • . . • • • .  843,246 
F11teriUJI apparatus. W. Neracber . . . • • • • • • • • . . . . • • •  lMlI,261 Pipe cntter. A. H. Esten. �  . • • . . • • • . . • • • . . . • • • . . . • • • • •  &lS,233 
Firearm. magazine. T. G. Bennett . • • • • • • • • • • • • • • . •  843,828 Pipes. etc •• hardening within and early removal 
Flreo.rm. Jll8ll8Zlne. W. MBIIon . . . . . . . . . . . . . . . . . . . . . . .  843,470 from tbe moulds of cement. J. Sbarpe . • . . • . • . • •  lYll,281 

Bll:CEIVED IN 

TRAVEL, WORK, OR SPORT 
ARE INSURED AGAINST BY 

The IRA VELERS 
OF HARTFORD, co ••. 

ISSUES ALSO THE Firearm. magazine, J. L. Randall . . . . . . . . . . . . . . . .... . &18,492 Planter. corn. H. H. McCord . . . . . . . . . . . . . . . . . . . . . . . &18,250 
Fire extlngnlsher. band. A. W. Porter . . . . . . . . .. . . . 843,489 Planter. oorn and seed. Wblte & Morpby. .  • . • . • •  348,286 B EST AND 
FlsblUJI selnes. catch for. G .  M .  McClain . . . . . . . . . . .  843,479 Planter. seed. W. E .  Molllltt . . . . . . . . . . . . . . . . . . . . . . .  843,3111 CH EAPEST LI FE POL I CY 
Flue cap and ventilator. F. E. Heinig . . . . . . . . . . . . . . . <U8,456 Platform. See Stove platform. 
Frame. See Trimming frame. 

. 
Pliers. F. H. Rlcbards • • • • • • • . • • • • . • • • . • . . • . • . • • • . • • • .  &13,547 

Fruit gath,!rer. E. Probit . . . . . . . . . . . . . . . . . . . . . . . . . . . . &18,490 Plows and Ilsters, cutter for stirring, W. N. 
Fusible plug, W, :U;,. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,218 Pblpps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,196 
Gauge knife. P. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,622 Pnenmatlc indicator. G. W. Baird . . . . . . . . . . . . . . . . .  343,5iII 
Game. board, A. E. Sellller . .. . . . . . . . . . . . . . . . . . . . . . . . . . &l8,4JJ6 Portable boat. C. W. King . . . . . . . . . ; . . . . . . . . . . . . . . ... . 843,2« 
Games, device for playing. E. j. Luce . . . . . . . . . . . . . . lYll,541 Potato digger. H. B. Utter . . . . . . . . . . . . . . . . . . . . &18,658, 3!I8,6M 
Go.rment supporter, T: Tillotson . . . . . . . . . . . . . . . . . . . .  34.3,(()8 Pre .. nre gange, recording, F. A. Jones . . . . . . . . . . . . . 843,177 
Gas. apparatus for the manufacture of, W. F. M. PrlcklUJI macblne. Leavitt & Kittrecille • . • • • • • . • • •  343,180 

McCarty . . . . . . . . . . . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  843,526 Printing macblne, rotary cbromatlo, Cronk & 
Gas bnmer, automatic safety. Strong & Haines . . .  843,282 Currier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,299 

:EM' -rEEm �OEl.L:D ! 
Indefea.alble, lfon-Forfelta.ble. World-Wide. 

ASK AC ENTS TO 8HOW " COpy. 
-

A.ssets, $8,4:1 'Z ;000. 
PAI D  POLI CY-:-HOLDE RS, 

Surplus, $2,096,000. 
$11,500,000.  

Gas, manufacturlng.beatioi �nd Ulumlnatlng, W. PrlntlUJI press feed guide. J. T. Hawkins . . . . . . . . . . .  '843,404 .. AM.8 O. 8ATT.R80N, PreSident. RODNEY D.NNI8, 8ecreta". 
F. M. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,5&1 Projectlle. L. Gelger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &18,261/ ----------------------:----

Gas regulator, M. J. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . .  843.269 Proteotor. See Lip protector. Swltob. See J!nectdc �wltcb. Railway swltob. 
Gate. . .  See End gate. SwlDi\ng Kate. Puzzle. CoUins & Odell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &18,616 Syringe, G. E. Pbllbrlqk' . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  348,262 
Gate. W. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  848.382 Radiator, T. H. Williams st III . . . . . . . . . . . . . . . . . . . . . . .  843,512 Table. See Extension table. 
Gate, M. B. Mills . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,249 Rall .tr .. lgbtening macblne. A. J. Gustin . . . . . . . . . .  343,270 T .. llor's IlBII Iron. Upbam & Fay . . . . . . . . . . . . . . . . . . . . .  343,409 
Gearing. B. D. WbltneJ'. ,  . . . . . . . . . . . .  , . . .  , . . . . . . . . . . . 343,<102 Railway sillnal .. apparatus for operating, H. Tannlng,:J . W. Frles . . . . . . . . . . . . . . . . . . . . . . . . . .  843,I66, 1Yo1.lb1 
GI .... ware. process of and apparatus for pres.lng, Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si3,32J Telegrapb key. oonvertlble. J. A. Maloney . . . . . . . . .  &13,489 

J. H .. ley . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .. . .  &18,520 Railway .Ignals, operating mecbanlsm for. P. N. Telegraph sounder, J. A. Maloney . . . . . . . . . . . • • . . . . .  1Yo1,468 
Glove fBlltener, S. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,548 Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . lYll,329 Telepbone. E. T. Gilliland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1Yo'l,449 

Glue. manufacture •. of •. W:. P. Upham . . . . . . . . . . . . . . .  lYll,507 RaIlway swltcb. automatic street, M. Dudley . . . . . •  843,366 Telepbone, J. F. McLa1lllblln . . . . . . . . . . . . . . . . . . . . . . . 843,3&1 
Governor, steam enlJln'1o W. A. Bole . . . . . . . . . . . . . . . .  3(3,(3() RaIlway .wltcb lock, E. D. Thomas. . . . . . . . . . . . . . . .  &13,4CJ7 Tbread, etc •• macblnefor winding coverings upon, 
Gr .. ln scourer. C. B. Slater . . . . . . . . . . . . . . . . . . . . . . . .. . .  843,409 Railway swltcb. atreet, ·F. D. Robison; . . . . . . . . . . . . .  &13,3118 H. D. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,l6I. 
Grain sep .. r .. tor. C. K ... par . . . . . . . . . . . . . . . . . . . . . . . . . . 843,324 Railways. forging steps for cable,·I. Harris· . . . . . . . &13,271 Tobacoo spud. J. B. Hyzer . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,818 
Grain · separator and elevator feeder. B. D. Razor strop and ease. oomblned, J. F. Inghr .. m . . . . &13,521 Tongs, roofing, T. B. Beeson . . . . . . . . . . . . . . . . . . . . . . . . .  343,422 

Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,864 Reflect.or. street. J. C. Forsberg . . , . . . . . . . . . . . . . . . . . .  843.237 Tool, oomblnation pocket, O. P. Elterlcb . . . . . . . . . . .  &13,534 
Grate .. W. Fitzgerald . . .. . " . .  , . . . . . . . . . . . . . . . . . . . .. . . . .  lYll.447 Refrigerator, B. L. HerlnKton . . . . . . . . . . . . . . . . . . . . . . .  843,536 Tool bandle. J. Cbantrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,224 
Gun, cartrlcille Index for magazine, E. Maynard. : .  843,471 Refrigerator, I. O""ood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,386 Tool tang, J. Ch .. ntrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 343,226 
Guns, cartridge feeder for m .. oblne. L. F. Bruce . . S48.632 Refrlgeratortl, etc., cooling air In. C. HaJrcke . . . . . . 343,969 Torpedo railway signal, J. Deuel . . . . . . . . . . . . . . . . . . . . 843.004 
Gypsum. calcining, E. W. ltlarsb . . . . . . . . . . . . . . . . . . . .  34.1.181 Regl.ter. See BIIlI .. rd register. Transporting goods, etc .. by electrlolt.y, mecban-
H .. ms, etc., device for suspen!llng. R. S. Sinclair . . 34.'1.499 Regulator. See G ... regulat.or. Ism for, F. Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &18,319 

. H .. nd jack, W. J. Robe�tson . . . . . . . . . . . . . . . . . . . . . . . . . 843,&11 Rein bolder, F. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 843,279 Tree and plant oover. frult, J. W. Crow . . . . . . . . . . . . &l8,6.'l8 
Harcess. W. D. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,315 Rein supporter. J. McFadden . . . . . . . . . . . . . . . . . . . . . . . .  843,480 TricyCle, W. L. �' .. y . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  lYll,l65 
Harness pad, W. H. Bennet . . . . . . . . . . . . . . . . . . . . .. . . . .  843.424 Rock'crusher and pulverizer, H. J. Dykes . . . . . . . . . .  343,288 Trimming frame, T. B. Ollis . . . . . . . . . . . . . . . . . . . . . . . . .  343,191 
Harrow, W. W. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,527 Rook drill, J. B. Maas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,468 Trunk strap. G. J. Camey . . .  : . . . . . . . . . . . . . . . . . . . . . . .  843,222 

Harrow tootb, J. B. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . 843.2611 Roller. See Door roller • .  Skate and caster roller. Truss. C. H. Nloolls . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  343,366 
Harvester gmln wbeel. H. E. Pridmore . . . . . . . . . . . . lYll,544 Rolling plastiC material, maohlne for, A. J. Truss. J. F. Noone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lS48.486 
Hay rake. borse. J. H. Jones . . . . . . . . . . . , . . . . . . . . . . . .  343,636 Lechler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  &18,523 Tuck marker, J. P. Lavigne . . . . . . . . . . . . . . . . . . . .. . . . . .  843,464 

Heater. See Car heater. . Steam and bot water Roiling tubes. macblne for. E. Little . . . . . . . . . . . ... . . lYll,326 Umbrella ribs. machine for making, D. M. Red-
beater. Rotary cutter. F. W. Hewes . . . . . . . . . . . . . . . . . . . . . . . . . &18,174 mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,253 

Heating apparatus. J. L. Brink . . . . . . . . . . . . . . . . . . . . 843.2l9 Rotary engine, J. H. Darl'8llb . . . . . . . . . . . . . . . . . . . . .. . . 843,441 Valve, ball. H. C. Lowrie . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  lYll.327 
Heel nalllnK machine, F. F. Raymond, .2d . . . . . . . . . . 843,389 Rotary engine. J. J. St. I.awrence . . . . . . . . . . . . . . . . . . . 843,206 Varnish, oolored. A. Muller-Jacobs. . . . . . . . . . . . . . . .  343,831 
Hides, macblne for working. E. B. Llgbt . . . . . . . . . . .  34d,�7 Rubber. vulcanlzable gilding. J. H. Wood . . . . . . . . . . 843,418 Vehicle bodies, tool for bandllng. G. M. Peters . .. .  &130100 

Hoe, A. C. Tonner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1Ud,661 S .. fe. parlor fireproof, J. Peterson . . . . . . . . . . . . . . . . . .  343,896 Vehlole runnlnll gear . . S. Bnrdsall . . . . . . . . . . . . . . . . . . .  343,296 
H(1jder • .  See Bag bolder. BroOm bolder. Llqnld Sasb balance. J. I. McCartby . . . . . . . . . . . . . . . . . . . . . . . .  343,190 Veblole running gear, J. H. Miller . . . . . . . . . . . . . . . . . .  848.246 

holder. Music bolder. �en .. nd pencil holder. Sasb fBlltener, G. F. Sb .. w . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,256 Veblole, two-wbeeled, F. P. McKeon . . . . . . . . . . . . . . . i!43.4& 
Rein bolder. Shade. bolder. S .. wmlll feed mechanism. A. I. Hlpp . . . . . . . . . . . ... . . &18,457 Vehicle, two-wbeeled. C. W. Noyes . . . . . . . . . . . .. . . . .  lYll,520 

Hoof trimming device, J. Bernadac . . . . . . . . . . . . . . . .  343,427 Saw, hanll, C. Rlcbardson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,254 Vehicle. two-wbeeled, J. W. Vorwlck . . . . . . . . . . . . . . 343,262 
Hooptl, macbine for cutting lock8 ln. P. D. Pike . . .  843,1111 Saw tempering apparatus. W. B. Barry . . . . . . . . . . . . .  &18,358 Vebicles, king bolt for. W. F, Bidwell . . . . . . . . . ; . . . .  343,426 
Horses�e·nall .. manllfacture of. C. H. Burckett. &18,895 Saws. deVIce for jointing CIrcUlar. K. Sblves . . . . . . , 843,203 ' v'entllatlng apparatus for buildings; L. J. Wllig .. : &18,289 
Horsesboer's kulfe, J. Bernadac . . .. . . . . . . . . . . . . . . . . .  343,426 Scholar's companion. T. D�· Rlohardson . . . . . . . . . . . .  &18,201 Vermin exterminator, F. E. Browne . . . . . . . . . . . . . . .  &18,220 

Hub. WlUfon, N. L. Hol.mes . . . . . . . . . . .. . . . . . . . . . . . . . . .. 843,274 Seal lock for milk cans. W. H. Stoops . . . . . . . . . . . . . . 843,2111 Vise, A. Montant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . &13,187 

Hnb, wbeel. M. L. S!Dlth .. . .. . . . . . . . . . . . . . . . . .. . . . . . .. . . . 1Yo�.501 Seat. See Car .eat. WllIIon brake. E. Hubb.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,537 
HUlling mill. J. F. Wlncbell . . . . . . . . . . . . . . . . . . . .. . . . .  343,514 Seoondary batteryolrcnlts, system for oontroUing. Wagon sbovellng board, C. E. Dqryea . . . . . . . . . . . . . .  lYll.617 

Ice machines, device for regul .. tlng the flow of J. M. Pendleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S43,89'.I WllIIon stake, N. ·L. Holme . . . . . . . . . . . . . . . . . . . . ... . . . . 843,273 

liquids In. H. C. F. Cramer . . . . . . . . . . . . . . . . . . . . . .  lYll.4.'17 Seed ootton Fleaner. W. O. Coleman . . . . . . . . . . . . . . . .  343,226 Water closet tanks. flushing device for, H. C. 
Indexing macblne for books. F. W. Hewes . . . . . . . .  d43,175 Seeder and drill, oomblned or Intercbangeable, J. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lYll,2U 

IndicatOr' See St\lam engille .Indlcator. S. Rowell st III . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,:180 Water cl08et .. exhanst for, P. Harvey . . . . . . . . .. . . . .  843,172 

Iron. See T .. llor's gas Iron. Separator. See Gmln separator. 
. 

Weather strip, adjustable. K. S. Blanobard . . . . . . . .  843,429 
Jack: See Handjacl<. Lifting jaClt. Sewerage or drainage apparatus, bouse. H. C. Wbeel. See Harvester grain wbeel. 
Knife. See Horsesboer's knife. Lowrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  843,826 Wbeel, H. �r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,399 

Lamp. arc. O. A. Mose., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  318,188 Sewlllg macbine. F; W. Merrick . . . . . . . . .. . . . . . . . . . .  &130383 Wbeel rlms. blank for. J. Macpball . . . . . . . . . . . . .. . . . . � 
Lamp bumer, E. B. Requa . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,545 Sewing maoblne .. blind stitching attacbment for, Wbeelbarrow� for sbipment, packing, G. W. 
I.amp conpllng. W. H. Briggs . . . . . . . . . . . . . . . . . . . . . . . .  34.'1.159 F. B. Almy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,418 Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843.261 

L .. mp, electrlo .. rc, O. F. Jonsson . . . . . . . . . . . . . . . . .. . .  843,242 Sewing macblnes, oomblned rutIIer and scalloper Windmill. J. Warwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,218 
Lamp, gas. G. E. Slaugbter . . .. , . . . . . . . . . . . . . . . . . . . . . .  &13,&14 for. J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,463 Wire splicer. F. S. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . .  843,134 
J.amps, holder for incandescent electriC. L. Sbade bolder, G. W. McGill . . . . . . . . . . . . . . . . . . . . . . . . . .  S43.W Work support, E. L. Mansfield . . . . . . . . . . . . . . . . . . . . .  &18,381 

Heinze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lYll,318 Sbaft reversing mecb .. nlsm. E. C. Lewill . . . . . . . ... . .  &18,486 
Land mark for Indicating �undarles or divisions. Sbears. See Animal sbears. 

H. C. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,365 . Sbeet metal. dr .. wlng. PauD & Butters . . . . . . . . .. . . . .  343,390 
L .. ntem. F. Kuntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lYll.461 Shoe. G. A. Weld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . &18,410 
L ... ting .. pparatus. shank. F. B. Beyerle . . . . . . . . ... .  3!IiI,S6O Sboe nailing macbine, O. R. Chaplin . . . . . . . . . . . . . . . .  &l8,36a 
"atcb. W. H. Taylo.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,346 Sbutter fastener, W. McConnell . . . . . . . . . . . . . . . . . . . .  Si8,3311 
Latch and look. combined, J. B. Hutson . . . . . . . . .. . .  343,376 Sbutter operatcr, A. M. Burnham . . . . . . . . . . . . . . . . . .  lYll.2!1l 
Latch and lock, combined. A. A, Kellogg . . . . . . . . . .  343,459 Siding machine. J. L;rncb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343.328 
Lathes, beading attachment for. N. A. Dickin- Sifter. asb. M. S. T .. ylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·. 343,&17 

son . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , . ,  . . . . . . . .  &I3,m Skate and caster roller. S. C. Mendenball . . . . . . . . . . 8(3,186 
Le .. tber splitting .. nd skiving machine, H • . G. Skins, macblne for removing. fleece, WOOl, balr, 

Fo... . . . . . .  . . .. . .. . . . . . . . . .  . . . . .  . . .  . . . . . . . .  . .  . .  . •  . . . .  343,236 etc •• from. J. Tyghe st III. . . . .  . . . .  . . . .  . .  . . . . . . . . . .  lYll.552 
LeaLher tbongs .for tbe manufacture of fly nets. Sled, bob. O. S. Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . . &13,200 

treating, J. W. Rlnirose . . . . . . . . . , . ... . . . . . . . . . . . .  &13,202 Sled brake, S. H. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . 348,856 
Lids, oovers, etc .. fasteller for. J,. G. Kregel . . . • . . .  &13,245 SlelKh, bob. W. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,166 
Life. saving car" S. S. Bradford . . . . . . . . . . . . . . . . . . . . . .  248,166 Sn .. p hook. G. R. B. Swanton . . . . . . . . . . . . . . . . . . . . . . . .  343,406 
Lifting jack, J. W. H .. wkins . . . . . . . . . . . . . . . . . . . . . . . . .  343,312 Snow sweeper and melter. T. Wright . . . . . . . . . . . . . . .  343,269 
Llllbtning rods, ball ornament for. A. J. Mnnson • •  848.332 Soldering macblne, W. E. Vincent . . . . . . . . . . . . . . . . . .  343,508 
Up protector, A. F. Hammer-purg.tall . . . . . . . . . . . .  1Yo1.liO Spinning macblnes, cop building mechanism for. ' 
Liquid bolder. C. S. Plnkb .. m (r) . . . . . . . . . . . . . . . .. . . . .  10,732 J. W. Shepherd et III . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,498 
LoCk. See Freight car door lock. Nut lock. Spirometer. G. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1Yo�,810 
Lock. A. Wellard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,290 Spoke sOcket. H. H. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  34.�.00I 
LOcomotive boiler. T. 'Poore: . .. . : . . . . . . . . . . . . . . . . . . , .  &18,278 l!pool or bobbin, G. o. Bo;rnton . . . . . . . . . . . . . . . . .. . . . .  848.38l 
Looomotives. autom .. tlc .. ttachment for. N. F. Spoon, medlcd.!; W. H. Wei.b . . . . . . . . . . . . . . . . . . .. . .  843,510 

Chase . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  lYll,362 Stand. See Cash stand. 
. 

Loom. C. Thompson . . . .. . .. . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  :w.�.28t Staple fastener, J. F. Tbayer . . . . . . . . . . . . . . . . . . . . . . . . lYll,2OII 
Loom, lappet, G. H. Hedges . . . . . . . . . . . . . . . . . . . . . . . . . 348,816 St .. y for garments, H; Mo.cbcowlt .. . . . . . . . . . . . . . . . .  348,476 
Loom shuttle spindle, .F·. J. Free.e . . . . . . . . , . . . . . . . .  343,518 Stay for garments, H. & S. M. Moscboowltz . . . . . . . . lYll,47'1 
Looms for weaving wire. etc., take-up and let-ojf Steam and hot water beater, combined, W. J. 

mecbanism for, Wrlgbt & Hltcbcock . . . . . . . . . . .  &18,557 Bowerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,481 
MllIInet, electro, E. B. Cutten . . . . . . . . . . . . . . . . . . . . . . . .  1Yo'l.227 Steam boller, E. C. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,266 
Malletlng macblne. I_vltt & Kittrecllle . . . . . . . . .. . . 343.540 Steam engine, J. S. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!13,365 
Mat, F. Greenland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,:n! Steam engine. J. T. Metcalfe . . . . . . . . . . . . . . . . . . . . . . . .  34:!.542 
Measuring piece goods. F. P. Desbrueres st III . . . . . 843,ll(B Steam engine Indicator. C. W. Barnaby . . . . . . . . . . . . 343,291 
Meat cutting macblne. Helllngs & Everett . . . . . . . . . 343,314 Steam purifier. live, E. G. T. Colles . . . . . . . . . . .. .. . . . . .  3430486 
Mecbanlcal movement, 'Crompton & Wyman (r) . . .  10.735 Stolle. oomposltlon for makltig artificial. H. 
Meter. See Electrlo meter. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :Ws,198 
Mill. See Hulling intil. Sawmill. Windmill. Stopper. See Bottle stopper. 

. 

. Mills, sblftlng device Jar. N. T. De Golyer . . . . . . . . . .  343.442 Stove and furnace grete, A. 81oan . . . . . . . . . . . . . . . . . . 343,500 
Mining macblne'coal, Stille &; Smith . . . . . . . . . . . .. . . .  &13,346 Stove, I .. mp; Goodell & Kyle . . . . . . . . . . . . . . . . . . . . . . . . .  &18,535 
)[ortlRlng and boring macbllie, H. A. Axtell . . . . . . .  343,217 Stove platform, W. Westlake (r). . . . . . . . . . . . . .  . . . . . .  10,724 

DESIGNS. 
Curtain fabrics. etc.. decoration of. C. Wbeeler. 

16,700 to 16,732 
FIUKel' rings. setting for, W. D .. ttelbaum . . . . . . . .. . .  16,722 
FrinKe, G. F. Hensel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 16,724 
Fruit or table knife, F. W. Brittin . . . . . . . . . . . . . . . . .. . . 16,'121 
Hammer, J. E. Selsor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,729 
Hydrant. J. C. Kupferle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,727 
Quilting and embroidery pattern. W. Kocb . . . 16,725, 16.726 
Table, J. l!lrneweln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,728 
Toy savings bank. Sbepard & Adams . . . . . . . . . . . . . . . . 18,728 

TRADE MARKS. 
Beer. Anbenser-Bnscb BrewlnK A .socl .. tlon . . .. . . . . l.3,368 
Blood purifier and a remedy fllr dlse".es of tbe 

liver and kidneys. G. I. Nowitzky . . . . . . . . . . . . . . . .  t�,3i' 
Cigars, J. M. Aydelott. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  18,369 
Cigars. Hargltt & !\JackIe. . . . . . • .  . . . . . . . . . .  . . . .  • . .. . . . .  13,811 
Feat,hers. ostrlcb featbers. and fe .. tber trimmings, 

fancy. E. Lewlnoobn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,873 
Hose, rubber. Revere Rubber Company . . . . . . . .. . . . .  18,3&1 
Ho.lery. B. F. I.arrabee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,372 
Lard, G. Cassard & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,876 
Lard, refined. W. Bumet . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  13,382 
Lard. relined. W. T. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,386 
Mineral waters, C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,383 
011. lubricating, F. H. Relnbard. . . . . . . . . . . . . . . . . . . . .  18,873 
Pianofortes, G. M. aulld� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,870 
Remedy for rbenmatlsm and other similar dis-

eases. Ffaelzer Brothers & Co. • .  . .  • . • •  . • . • • • • •  . • .  18,381 
Scales bavlng torsion pivots. welllblng, United 

States Torsion Balance arid Seale Company. . . . t�,S80 
Stoves, oooking and beating, Fones Brotbers . . . .  . . .  13,87'1 
Tobacco. pI11&:, Pemberton & Hili Tob .. cco Manu-

facturing Company. . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . .  13,3'19 
Towels, Turklsb. E. A. & C. A. Corr . . . . . . . . . . . . . . . . . .  l3.S76 

Motc�. See Electric motor. Stoves. flreback for oooking and otber. M. D. Jud- A printed cop), of tbe speclllc .. tlon and drawing of MUBic bolder. D. E. Smltb . . . . . . . . . . . . · . . . . . . . . . . . . . . . . lYll.403 klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,243 any patent In tbe foregoing lIi1t, also of any patent N"II., die for barbing wire. R. Bercbtold . . . . . . . . . . .  843,426 Stoves, portable ' oven for gas and other. A. B. Issued since 18611, will be furnisbed from this omce for 26 Necktie fnstener, B. M. Fish . . . . . . . . . . . . . . . . . . . . . . . . . 1Yo'l.236 Altmliler . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  ; . . . . . . . . 343.419 cents. In orderlng pl8Blle state tbe number and date Nut cr .. cker, C. R. Watrous . . . . . . . . . . . . . . . . . . . . . . . . . lW3.351 Stoves. portable oven for gas and oil, W. H .. Dah- of ' tbe patent desired, and remit tc Monn & Co., 361 Nut lock. M. P. Wbeeler .
.
. . . . . . . . . . . .  · . . . . . . . . . . . . . . . .  34.'1.285 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  843,231 Broadw .. y. New York. We also furnlsh ooplesof patents Oar tip, metallic. J. F. Wilsey . . . . . . . . . . . . . . . . . . . .. . .  &l8,6L1 Strap. See Trunk strap. 

• granted prior to 1866 ; but at Increased oost, as the Ordnance, breecb-Ioadl1lll, M. Wbeeler . . . • . • • . . . . •  843,556 Street receiver and stench trap, T. J. 0 Brien . • . • •  &18,365 specification .. not being printed, must be oopled by Ore ooncentrator. wet. J. Hubert . . . . . . . . . . . . . . . .. . .  &18,241 Sngar relining and filtering. clarlf;ring. and purl- b d Pall, ooJllmode, and nursery cbalr. slop, G. H. f;ring sugar lIqnort!. etc .• F. G. Wlecbmann . . . .  &13,287 1 an . 
PackwOod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  843,192 Surgical chair. F. E. young . . . . . . . . . . . . . . . . . . . . . . . . . .  343.216 Canadian Patent. may now be obtained by the 

Painter's scraping device. O'Neill & O'Neil . . . . . . . •  S48.989 l surglcal lnstrument, P. F. Francke . . . . . . . . . . . . .. . . . .  &I3.:n! Inventors for any of the Inventions named In the fore-
Pamphlet jacket, E. S. Morse . . . . . . . . . . . . . . . . . . . . . . . .  &3.476 Surveyors' Instruments. graduated ball and socket going liSt, at a oost of t40 each. For full Instractlon 
Paper and otber fabric .. proce .. of and apparatRs jOint for. W. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  348,558 addre8R Mnnn & Co •• 361 Broadway. New York. Ol.ber 

for coating, 11. G. Sparks. . . . . . . . . . . . . . . . . . . ... . . .  343,3!15 SWinging gatle, W. W. & W. Stage . . . . . . . . . . . . . . . .. . . a.ta,IiOO foreign patenta may allIO be obtained. 

�bve�fi.eemenf.e. 
In.lde Palle. each iDtIt!rtlon - _ _  711 cent. a line. 
Back Pqe, each Insertion - _ _  81 .00 a line. 
wif� :..�Ir:e.

a����:cf:�o�a�el�����te
el� tf'�n!::r:: :l:t:..�YJ'�;.��"::f: ll':l; :����� 

ment, as the letter pre... Advertisements must be 
received at pnbllcatlon o1IIce as early as Tbursd .. y mom­
Ing to appear In next Issne. 

SEBASTIAN, MAY &, CO'S 
IIlIprm4Bcmr G1lWll 

LATHES�::e� 
Drill Presses, Chucks, Drills, Dog .. and maChinists'. and teursf outfits. Lath,. on t,..,.l • Catal<>gues mailed on :f!!�=:" �""'''!Ipii1'''' 1 61S W. lid St., Ciu 0 

MI N E RAL  W O O L .  
p.tC�f=.lnlr�'t.�I�:£"1:f1��l�o�amPles and 

�� CORTLANDT. �TREET, N. Y. 

STAMPED METAL GOODS, 
.. nd otber Articles In Bra .. and otber Metal. (the Dies 
and Tools for making same). Patent Noveltle., Electri­
cal Inventions. Speolal Macblne� Castings, &c. Manu-
factnred to order b>p�O�/o�tfs, N�:':3:Ua:..'::i�� N. J. 

PORTABLE BRIDGES. - DESCRIP-
tion of a novel s;rstem of �rtable bridges devlsed� �vtJ� �;W-:e3f

l:=N/.���trl:�:H'rc�N l\up_ 
PLEMENT, No. 466. PrIce 10 cents. To be bad at tbla 011108 and from all newsdealers. �----------------

Kaestner JrictiOD 0Iite\, 
' iI'OR 

Gearing, PulleTS, 
OB 

C O U P L I N G S:. 
ClU.S. KAESTNER 8'CO., 

Bailden or Genenl ""d Spe­cial Machlaeri, 
808-811 8. VB.al 8treet, SeadforCatalojl1l •• Vllle_ Ill. 

SLATE ROOF COVERINGS.--BY JOHN 
SI .. ter. Cbaracterlstlcs of good slate, sl.es of slate, lay Ing sl .. te. Contained In SCIENTIFIC AMERICAN SUPPLE-

�:� ":d
0

ir::�b n�':iIe!Ye:;::nts. To be bad at this 

rEBFEC7' 
NEWSPAPER FILE 

TIle Koch Patent FIle, for llreservinJr newspapers, 
mBll8Zines, and pamphlets. hBII been recently Improved anor prloo redut'ed. Subscribers to the ScIENTIFIC AM. 
ERICAN and SCIENTIPICAMERICAN SUPPLEMENT can be �.!!!I� f+�Jhe low price of IUO by man. or 11.26 at tbe lt�c""NERI�r;;., b�ard t'-el�=�C:; ever:r one who wlabes to preaerve tl!f paper. 

.Addre.. . 
IlUNN & CO" 

PabUabers 8cIlI;.ftDIo A 1D!JlTOj]I'. 

© 1886 SCIENTIFIC AMERICAN, INC



ILLUSTRATIONS. R�t 'l:'g���'r,fel'i���:� : : : ' : : ' : : :  � 
Flour mil l  engines. . . . . . . .  . • • • . .  • • •  8 

A �!irn����e�yFer: ii;.:.;kiis :: : : : : : : : :  till 
Aiming stand. universal . . . . • • . • • . 388 �urnace �or life cgal 

. . • . . . . •  - • • . •  
� 

Air engine. McKinley . • . . . . . . . .  842 F��:��. :-e&�. :r:is':: : : : : : : : : 183 
- -���d��je�

ift��er ::::: : : : :  � Furnaces. feedillK coal to . • . . • • • _ 66 
Afchite�.-;-. • • • • • • • • • . 215 Furniture. Ubrary • • _ . . . . . . . . . . . . . 246 
Armor for vessel.. . . . . . .  .. . • . .  . 201 G Art in the gard� . . . . . . . .  263. 829. 875 
f'Ji�i!�I�V.i.r..�e.� : : : : : : : : : :: : : : : ;� Garden. art In the . . . . . . . . . . . . . . . . 8'15 
Axle box grinding machine . . . • • •  185 a:: ���������toiill.iic : : : : : : :: : : : :  ll: 

B 
Gas burner. self-closing . . . . . . . . . .  870 
Gas. natural. use of . . . . . . • . • • • . . • • 127 

Balance. spring . . . . . . . . . . . . . . . . . . . .  258 Gas well. natural . . . . .  . . . . . . . . . .  288 
Barometer exhibition . . . . . . . . . . . . .  244 Gasometer. Jolmson's . . . . . . . . . . . . . 226 
Barrack. portable. . . . . . . . . . . . . . . . . .  399 Gate. end. for wagons . . . . . . . . . . . . 242 
Barrelhead. novel . . . . . . . . . . . . . . . . .  226 Gate. farm. Wilson' . . . . . . . . . . . . . .  338 Basin, wash, Reid's . • • • . . . . . • • • . , . .  886 Gauge, glass cutting . . • • . . • • • . • . .  163 
Bayonets, testing . . . . . . . . . . . . . . . . .  179 Gauge. pressure . . . . . . . . . . . . . . . . . . . . 306 
Bed. foldmg . . . . . . . . . . . . . . . . . . . . . . . , 180 Gear for vehicles. . . . . . . . . . . . .  . . . . .  84 
Bed. spring. and Hre escape . . . . . . 226 Glass cutting gauge . . . . . . . . . . . . . . .  1(13 
Bedstead. adjnstable . . . . . . . . . .  lH. 259 Glass. window. manufacture . . . . . 175 
BeUows. Campbell's. . . . . . . . . . . . . . .  98 Governor valve . . . . . . . . . . . . . . . . . . .  886 
Belt. machinery. Babcock's . . . . . . .  244 Grain. separator . . . . . . . . . . . . . . . . . .  4 ln��l:, \'i,�a:die·for·::::::::::.:: : : :  l� gg'�ae���b�!,�:;��;,sved: : : : .:: : : : :  fJ; 
Bill IIle . . . . . . . . . . . . . . . . . . . . . . . . . . . 870 Grille. window . . . . . . . . . . . . . . . . . . . .  263 
Billiard cue til). . . . . . . . . .  . . . . . . . . . .  277 Grip. cahle . . . . . . . . . . . . . . . . . . . . . . . . . . 116 
Birds In Japan . . . . . . . . . . . . . . . . .  898 Grotto of Marie de Medici . . . . . . . .  268 ���:l!P:C��p�����I'1l����:.:::: Us 8�j,g����.t:::s��C:::::::.::::: i8:i 
Boller; boat, eompact.. . . . . . . . . . . 211 
Ign:� r���:�e��':ciiui .. ::: : : : : : . : :  � H 
Boiler. steam. Cooper·s . . . . . . . . . . . .  275 Hammer. steam. radial . . .. . . . . . .  184 
Bottle and stopper. ImprOve.! . . . . 120 Hammer. welding. James' . . . . . .  19 
Brace. ratchet. who lnvented 1 . . . 312 Hand tool. Krayer's . . . . . . . . . . . . . . .  838 
Bracket. shingling . . . . . . . . . . . . . . . .  386 Handle for cans . . . . . . . . . . . . . . . . . . .  178 
l�i��:.

o
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Buck. water . . . . . . . . . . . . . . . . . . . . . . . . 401 Hook. bale and bOx . . . . . . . ... . . . . . . 293 
��g��'1d�':,���:'�::·.:: : : : : : : : ·. : : : !ss:l IIg�s�'��aciie;.: : : : : :  . .. :· ' : : :: '356; � Bullfro", the . . . . . . . . . . . . . . . . . . . . 103 Horse power. UraybllJ's . . . . . . . . . .  '!39 
Burners, gas, automatic . . . . . . . . . .  34 Hose. steam. Cowen's . . . . . • . . . . . .  104 
Burners. gas. Sherman's . . . . . . ...... 8'10 Hospital. lIeld . . . . . . . . . . . . . . . . . . . . . .  899 
Butcners. feathered. . . . . . . . . . . . . . .  71 House, summer. design for . . . . . .  182 

Houses. New Guinea . . . . . . . . . . . . . 152 
C Hydraulic cylinder . . . . . . . . .. . . . . . 20 

. Hydraulic machinery. . . . . . . . . . . . .  1 Cable grip . . . . . . . . . . . . . . . . . . . . . . . . . .  116 
8�J'if:1.'�i.,t;h:ew: ·: : : : : : : : : . : : : : : : :  l� I 
Cane. an extensible . .  . . . . . . . .  .. .. 855 Ice cutting machine. . . . .  . .  . . . .  . . . . 822 

Ice ' formation. cUl·lons . . • • • • • • •  55, 810 Lee machine, Jarman. . . • . . . . . • • . . .  5 Capitals. artistic . . . . . . . . . . . . . . . . . . . 215 
ear coupling. Chappell's . . . . . . . . .  823 
car coupling, Gray's . . . . . . . . . . . . . • .  S07 Car coupling. Harrington's . . . . . . .  191 
Car coupling. Improved . . . . . . . . . . .  275 
Car door lock . . . . . . . . . . . . . . . . . . . . . .  855 
Carding buttons . . .  . . . . . . . . . . . . . .  SS 
Carriage. steam . . . . . . .. . . . . . . . . .  2l 
Carriages, steam, new • . . . • . •  0 • • • • • 185 
earringe, steam, Palmer's . . . . . . .. . 1Ql 
8:It�".f:igl�ranada· : : : : : : : · : : : ·  � 
Cattle. pygmy . . . .  . . . . . .  . . .  . . . .  . . .  249 
Chairs, rocking . . . . • • • . . . . . •  0 • • • • • • • 242 
Chariot. Scythian . . . . . . . . . . . . . . . . .  827 
Chemical vegetation . . . . . . . . . . . . .  361 
Chimney and venti lator . . . . . . . . . .  006 
Chucking machine . . . . . . . . . . . . . . . .  367 
Churn. improved . . . . . . . . . . . . . . . . . .  146 Clamp,lIoot. McRae's . . . . . . . . . . . . . 886 
Clamp. keying . . . . . . . . . . . . . . . . . .  :. 242 
Clock. a noveL . .. . . . . . .  . . . . . . . . . .  88 Closet fOr sleeping car. . . . . . . . . . . 51 
Clothes drier. automatic . . . . . . . .  24! 
Clothes drIer. Bogle's . . . . .  . . . . . . .  98 
(Jjub House. St. Louis . . . . . . . . . . . . .  295 
Color contrast . . . . . . . . . . . . . . . . . . . . .  361 
Comets. two new . . . . . . . . . . . . . . . . 805 
Concrete building . . . . . . . . . . . . . . . . 329 Concrete machine. . . . . .  . .  . . . . . . .  278 Converter. C lapl>-GrlllIths . . . . . . . .  196 
Cooker. Aladdio . . . . . . . . . . . . . . . . . . .  810 
CooP. hen. impromptu . . . . . . . . . . . .  210 
Corn cultivator . . . . . . . . . . . . . . . . . . .  306 Corn planters . . . . . . . . . . . . . . . . . . . . . 210 
Countar. mechanical . . . .  ; . . . . . . . . .  195 

g���n�l: �:�: S�m!��I:� ... : :: : : : :  � Coupling; car. Harrington·s . . . . . .  194 
Coupling. car. improved . . . . . . . . . .  275 
Coupling; car. Westover's . . . . . . .  , 210 Coupling, wagon, new . . . • . . .  ' . • .  , .  290 
Cover for jars. . . . . . .  . . . . . . . . . . . . . . 168 
Cow milker. Roth's . . . . . . . . . . . . .  146 
Crab. oyster. . . . . . .  . . . . . . . . . . . . . . . .  151 
8�r:;lJ:7rJ�::: :::::::: : : : : : : : : :  il: 
Crib. adjustable . . . . . .  - . . . . . . . . . . .  259 Crusher and stamp ·mlll . . . . . . . . .  " 294 Cu1radjuster. lmproved . . . . . . . . .  162 Cut-out. antomatic. belts . . . • . . .. 291 
Cut-out, Hoven's . • . . . . . . . • • . •  $1 
Cyclometer. Hoyl ' . . . . . . . . . . . . . . . .  2<13 
Cylinder. hydraul1c.. . . . . . . . . . . . . . . 20 

D 
Dam, Davis Island . . . . . . . . . . . . . . . . .  207 Darn per regulator. . . . . . .  . . . . . . . .  186 Dashboard attachment . . . . . . . . . . .  370 
Desk. Pohl's . . . . . . . . . . . . . . . . . . . . . . .  162 DilatanCy . . . . . . . . . . . -. . . . . . . . . . . . . . . .  845 
Discharger, automatic . .  o • • • • • • , . 4 
Disinfecter, steam . . . . • • . . • . . . . .  m 
Diving bell. HerseItt's . . . . . . . . . . . . . 875 
Doors. bulkhead . . . . . . . . . . . . . . . . . . .  888 
Drawbridge machinery. . . . . . . . . . . 1 Drawing room, an ornate . . . . . . . • •  875 -Drier for "rain. etc . . . . . . . . . . . . . .  18 
Drill. J ohnson'. . .  . . .  . .  . .  . . . . . .  . . . .  812 

R:.111IJ;
a
��';,"��ne: radiar.:: : : : : : :  m 

Dust pan. Shaw's . . . . . . . . . . . . . . . . . .  840 
Dyeing apparatu., Wood's . . . .. . .  890 

E 
Electric Works. Brush , . . . . . . . . . . .  808 
Eleetrlclty at Salpetrlere . . . . . . . . .  9 
Electro-magnet . . . . . . . . . . . . . . . . . . . .  102 Elephant. hairy . . . . . . . . . . . . . . . . . . .  407 
Elephant. sacred . . . . .  ' . . . . . . . . . . .  41 
Elevator, water, Davis' . . .  0 0 • • • • • • • S86 
lll�lt������.

h
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����: ':.'i� ��IT:,:.�::i'!\f.���. : : :  �g 
Engine. automatic . . . . . . . . . . . . . . . . .  198 
Engine. condensing . . . . . . . . . . . . . . . 86 
Engine. 1I0ur mill. . . . . . . .  . . . . . . . . . 8 Engine. rotary. Roots' . . . . . . . . . . . .  217 
Engine •• expansion . . . . . . . . . . . . . . .  826 
Engineers of Mersey Tunnel. . . . .  164 
Etna. Mt., eruption of . . . . . . . . . . .  858 
Exhibition. Edinburgh . . . . .. . . . . . .  199 

F 
Fans. whittled. . . . . . . . . . . . . . . . . . . . .  73 
�:::: ro�in':ll��n:�: : : : : : : : : : : . : : :  m 
Fastening for packages. . . . . . . . . . .  50 Feed app.t!hlngle machine . . . . . .  822 

��:a:��oll��.����1a: : : : : : : :  � 
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E::: � e r y � h e e 1 .. · OONSTRUCTION
· 

OF STABLES. _ � JUST PUBLISHIiiD. 

Modern Steam Engines. 
An elementarY treatise upon the Steam Engine, written 

In plaln·langn."ge. for use In the workshop as well ... In 
the drawing olllce ; giving full explanations of the con-
:t�:r�ntg�i':'���1 ��e::t���:eW,'i:'��« ��':��= 
�::,td��f�':u�!���'ir���08�;�11�f:��tg�:. �fc.�tre�: 
hy enabling the ordinary engineer to clearly understand 
the rlncIPles Involved In their construction and uBe. ���rd� ���g�u:h�s:'lO�����t�g�n

ol�·
e
Th<l,;a�::.� 

Elete Practical Machinist." lilustrnted by 422 engrav­"O:S. In one volu'lle. quarto. 320 P!lges. Price ,6.00, tree of pOBtlJge to an'U _ 'o. tM worIIi. 
or .An at_rated C£7'CUIaT 8 _. 4to. gWina. tM coo­

tents of thts remtJl'I<I1bie book, waz be sent tree to afl'U one 
who wtUjurmsh Ms addr ...... 

H E N R Y  CA R E Y  B A I R D " CO., 
_ INDUSTIUAL PUBLISHEIlS. BooKSIliLLERS & hU'ORTIliBS �J.J!hIlatleIphia, p .... v. S.li . 

HASWELL"S 
Engineers' 

Pocket-Book. 
NEW EDITION, 

Enlarged and Entirely Rewritten. 
FROM: NEW ELECTROTYPE PLATES. 

Mechanics' and Engineers' Pocket-Book of Tables. Rules, 
&. and Formul'" pertaining to Mechanics. Mathematics, 

I&Ild Phy8lcs. Including Area�. Squares. Cubes. and 
Roots. &c •• Logarithms. SteaIL and the Steam-Engine, 
Naval Architecture. M ... onry. Steam Vessels. Mm •• 

&c. ; I.lmes. Mortars. Cements. &c. ; Orthography of 
Technical Words and Term •• &c •• &c. Forty-llfth Edi­
tion. Revl.ed and Enlarged. By CHARLES H. HAS­
WIliLL. CIvil. Marine. and Meohanlcal Engineer. Mem­
ber of American SOCiety of CIvil Engineers. Engineers' 
Club of Philadelphia, N.Y . • Academy of Sciences. Insti­
tution of Naval Architects. England, &c. Pages xxx.. 
9O"J: 12mo. Lea'tber. Pocket-Book Form. $4.00 
Scnt pt'fJl/Jid to an'U _ on � of the price. .Ad-

druB 
M U N N  It. CO., 36 1 Broad way, New Yo rk. 

Our catalogue of book. sent free to any ad�e.s. 

FORE lGN PATEN TS. 
'l'beir Cost Reduced. 

The 'ezpenaes attending the proo\ll'lng of patents In 
most foreign countries having heen' considerably re­
duced the oh_tacle of cost Is no l onger hi the way of a 
large proportion of our Inventors patenting thelrlnven_ 
tiona ahroad 

C,\ N "  itA .-The cost of a patent In Canada Is even 
le.s than ·the cost of a United States patent. and the· 

former Includes the Provinces of Ontario. Quebec. �ew 
Brunawick, Nova Scotia. British Columbia. and Mani­
toba. 

Tile nnmher of our patentee. who avail themselves of 
the cheap and easy method now olrered for obtaining 
patents In Cauada Ia very large. and Is steadily increas­
Ing. 

K N CH. ,\ N D.-The new EngU.h law, which went Into 
torce on Jan. 1st. 1885, enab 'es parties to secure patents 
In G�eat Britain nn very moderate terms. ABritish pa­
tent:lncludes England. Scotland. WaleS; Irebnd and tile 
Channel Islands. Great Britain Is the II.Cknowledged 
lInanclal and commercial center ot the world. and her 
goods are sent to every qUarter of tile glObe. A good 
invention is like ly to Feallze as much for the patentee 
Ir.o /!:ngll&lld .s bls United States patent produces for 
him at rp'lle. and tlie small cost · now renders It possible 
for &lmost every patentee In this countl'Y to secore a pa­
tend;' Great Brltalu. wbere hla rights are as well pro­
tected as in the United States. 

O'I' B E lt CO U N 'I' IUES.-Patents are &Iso ohtalned 
on very reasonahle .terms In France. Belglnm. G ermany. 
AustrIa, Russia, Italy. SPIlIn (th e .  latter Includes Cuba 
and all the other Spanish Colonle8). Bl'IUlll, British India, 
Australia, and the other British Colonies. 

An experience of I'ORTY years has enabled the 
publishers 01 l'HIii SCIENTIFIC AMIliRICANto establlsh 

co1Dpetent and trustworthy agencies In all tile principal 
'foreign countries. and It has always been tilelr aim to 
have the business of their clients promptly and proper­
IT done and tilelr Interesal faithfully guarded. 

A pamphlet containing a synopsis of the patent laws · 
of all countries. Including tile cost for each. and othe 
Information useful to persona contemplating the pro· 
enrinll of patents abroad. may he had on application to 
this olllce. 

in ()  N N &: ('0 .. Editors and Proprietors of THE SCI­
ENTII'IC AMERICAN. cC/rdlally invite all persons desiring 
any Information relative to patents. or the registry of 
trade-marks. In this country or abroad. to call , at their 
o1IIces. S61 Broadway. EzamlnatioD of Inve� 00lIo 
.ullatlon, and advice free. Inqmrles hy mall prompt17 
.nawcred� 

Addrell8, inVNN &: CO., 
Publlshers and Patent Sollclton, 

881 BroadWll7, New York. 
BBANCB OIl'll'ICBS : No. 622 and 62!1 F Street, Pactftc 

Buildlq, Ilaar 'ith Street, Washington, D. C. 
. 

All other kind. Imlr. rloD" and Inferior. Our name la stamped In JulI upon all our pal"!r by A. W. Wrlght\ describing a model stable just 
standard BELTI N G, PACKING, and BOI!IE. Address . lID1shed for the North Chloogo I",ty Railway. Contafnetl 
NE"V\7" YO:E.X :eEL'J:':ING &. P.A.OX:ING CO� �1:'YIlN�:fi. ���[� .!tUtt.faL�:U�6.i\i 

Warehouses I e Park Row, 0pp. As�r House, tIIew Yo rk. n __ ew_s_d_eal_ers_. __ '-__________ � BmeryWheeL 
JOHN H. CHIlilliVEB, Treas. J. D. CB:1lilliVIm, Dep'y Treas. Branohee: :DI C1ie8tnut st.. Phila., 167 Lake St., Chicago, Ii2 Summer st.. Boston. 

2.1J90N£.�'SA· N£y tt�I��· 
PER CENT. LESS GA.S TBA.N Per BRA.K.E-HORSEPOWER 

sc:a::x.:mxc:a:::m:EI. SCEtUDE .. do :  cC>_, PHILAHLPHIA and OHIOACO. 

SANITARY EXAMINATION OF DRINK­

�lr�!er��t�f
·Ir.· 

R
T:'f:"�d 1�:I:,d�:p�!a�� 

Nitrates and. Nitrites. Lead and Iron. Test tor lead. 
Tests for organic matter. A val1l&ble paper. Contained 
In SCIENTII'IC AMIliRICAN' SUPPLIliMENT. No. 462. 
Price 10 cent.. To be had at tilla olllce and fJom all 
newsdealers. 

The only Real Treatl .. e on the Snbject. 
The Windmill as a Prime Kover. 
Comprehending everYthing of value relating to Wind­

mill.. their Use, Deslgl! Construction. etc. With 
many line illustrations. B.7 A. R. WOLll'I', M.E., Con­
S1¥��ng EngIneer. avo; cloth, • • • � Jfa«ed� on UIe ricefI>t; Of UleSJI'iU. ......,.". . MUN N  .t. CO., 36 1 Broadway, New York. 

HEAT IN RELATION TO CHEMICAL 
Action. By Henry Allen. A review of some of the re­
sults that have recently been obtained by experimenters ���Jr:::c� °Ip=l:: �.rt,rM�h&�����m�gi 

APPLICA' TIOII wlth Testlmonlals.tGoftll the 
, the Chair of Meohanlcs ; 

Natunll PbIlOllOPhYi' rawblg (Free Hand and Mechani­
cal). a

. 
nd Mining En eet\ng,i will be received by the 

Secretary of ·tile , rd of 'L'l'U8tees of tile VIr�ia 
A=¥r�and Me . .  anIeaJ College until JW :n. • 

Address PROF. W. H. GRAHAM. 
Secretary of Board Va. A. & M. College, Black.burg. 

Montgomery Co • •  VIrginIa. 

8 . . 111 . .... . . 1. _ . 11005 1:1-40 . ,  . 13-00 on receipt ofpnce. 
Bend 4 ct •. for large 1l1us. catalogue of tools. etc. The 
JO;HN WILKINSON CO., '1'1 State Street, ChIcago, III. . 

THE HALL TYPE WRITER. . . 

Is the best in the market. Extremely Portable. Weighs 
only 7 pound •• 

===P�::ECE .400_=='-'­
No Inked Ribbon ; Interchanleable. Rnbber Ty8:.t ����t =��\�ii���tk��:w�gi}!,f.es�e���!I��k:ct:! 

Spanish. Russian. &c;; descriptive pamphlet free. . 
Addres. Hall 'l'ype Wriler Co., Salem, IUnu. 

TUE REASONING FACULTY OF ANI· 
���hi�� i�Wo� !nl,�:lhat��;:�:l!:'�I:PJ:'� 
not of divine origin, but come Into exl�tence In obedi­
ence to natural mws. and In many cases onght to rank 
with the reason of man. Contained In SCIENTIlI'IC AME­
meAN BepPLF,IIENT, No. 298. Price 10 cents. To he had at this olllce and from·a11 newsdealers. . 

WORKSHOP 'R·ECEIPTS . . . 
For the use of Manufacturers. Mechanics, and Sclen­

tlllc Amateurs. The be.t late collection publlahed ot 
such a wide variety of Information • 

·FIIlST SERIIli8.-Bookbindlng ; Candles ; Drawing ; 
ElectrO-Metallurgy .; Engraving ; GiJdlng� Japans ; Pho-ror.�r,!HJn:.ott�ry ;

. v�nis�in�. el.
c. 

• 50 �ag.,�':'IW 
calorimetric determinations. The fundamental urincl. 
pIes of thermo-chemlstry explained. lJecomposltlon of 
water by metals. Action · of hydroohloric acId. SuI. 
phldes. Nitric acId. Contained In SCIIliNTII'IO AMEIU_ 
CAN SUPPLEIIENT. No. 291. Price 10 cents. To be had 
at this 011108 and froID all newsdealers. 

SIl:COND SERIES.-Indllstrial Chemistry ; Cements and 
Lutes ; Contectionery, Essences, u.nd Extracts ; Dyeing, 
Staining. and Coiorlnl! ; Gelatine. Glu'!., and Size ; Inb ; 
Paper and PapeJ' MakUljl : Pigments. 1:'alnt. lind PaiRt-

, Ing. etc.. • • •  • . • • • •  $2.00 I THIRD SERIES.-AlIo,,", Electric •• Enamels ilnd Glazes. -=========+.;::::===========- Gl ..... Gold. Iron. and .8t.eel. Lac�uers and Lacquering, �I=: k���itc�ts4s0�:i"oo�\fu:ln.'f1h"oe:,· 
'1'I

.
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ROOX BREAKERS AND OR� CRUSHERS. 
We manufaeture and sn J,. at short notroe and lowest rates; . tone and Ore Crushers con­

talnln .. tlle lnventlon deB�ged In LettersPatent. lssued to Ell W., Jake June 15th. 1868. togeth­
er WIth NEW AND V ALITAB[.1Ii Q!:PROVEMENTS. for which Letters 1?atent were gPanted May lltil 
and J Wy 2Oth, lS80. to M r. S. L. Marsden A ll Crushers 8upplle4 by U8 are construeted under 
the aup8J.'intendence of Mr. Marsden. whc);for the past twentY .l'I!&rli, has heen·conneeted with the mannfacture of Blake Crushers .In· this country lind England: . , 

• FARlt E L  FOUND RY A N n  lUAUHINE CO . . M",nllfrll .. Aneo11iD. · COIlD. 
COPELAND &: BACON. AireD' ... N ew YOI·k. 

I C E R E F R I G E R·A· TI N' . G· ,J':!.;s
en�!�!Df M;«:ltn: 

. • . . , 11l FG. co., Y ol·k. Pa. 

CClAlEES.A.E:El.NTClIII:I!I.I'1 N-E. PO L IS HI Ii G FE L  TSi 
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