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TRENEW LONDON DOUBLE TRACK RAILROAD BRIDGE Providence and Boston routes have been ferried 
AND DRAW SPAN. across the stream on a special ferryboat, which was 

We illustrate in the present issue the great railroad capable of carrying an entire train of cars. The cross­
bridge crossing the Thames River at New London, ing of the " Groton Ferry" has come to be looked for 
Conn. Hitherto the "Shore Line" trains on the as a regular incident of the trip between Boston and 

[,a.oo A YEAR. 
WEEKLY. 

New York, and has perhaps been welcomed often by 
the passenger on day trains as an agreeable variety in 
the route. But in a few weeks the boat will take 
her last trip, and the trains will then cross the estuary 

(Continued on page 357.) .. 

LOADING THE PIVOT PIER WITH 2,700 TONS OF PIG IRON. MAP OF NEW LONDON, SHOWING THE NEW AND OLD ROUTES. 

THE NEW LONDON DOUBLE TRACK RAILROAD BRIDGE-THE LARGEST DRAWBRIDGE IN THE WORLD. 
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NEW YORK, SATURDAY, JUNE 8, 1889. 

[J UNE a, I8&). 
AN EXPECTED REVOLUTION m STEAK NAVIGATION. '.I'ile A�llual Meetlog o� -tbe American In.u-tute 01 

A new and interestinj:t experiment in marine propul- !'lleeb.nlca) EnClneere. 

sion is to be tried soon in this harbor. We allude to On May 21' the annual meeting of this society opened 
the new water jet boat invented by Dr. Walter M. at the house of the American Society of Civil Engi­

Jackson, of this city. The vessel is 100 ft. long, 100 neers. Tlie report of the secretary, Mr. R. W. Pope, 
tons burden, with a boiler intended to yield 1,500 h. p. , was read. It showed 350 members in good standing, 
applied to a Worthington pump, and used to eject a and an increase at the average rate of five'per month, a 
small stream of water-a three·quarter inch jet-from very practical testimony to the increased interest taken 
the stern post, at the keel line. The water is to issue in this branch of science by engineers. Mr. Edward 
under the enormous pressure of 2,500 lb. to the square Weston, the retiring president, after an address on the 
inch, and a speed of between thirty and forty miles an importance of enlarging the scope of the Institute's 
hour is expected by the owners-a velocity far in ex- work, introduced hilil successor, Prof. Elihu Thomson, 
cess of any other craft afloat. The stern water jet who, in his answering address, followed the same line 
issues from a faucet which takes the place of a rudder. of thought. and spoke of the opportunities before the 
The faucet is operated by a lever in the pilot house. A Institut.e for work in the interest of electrical engineer­
jet pipe also extends from the main pump to the bow, ing. On May 22 the reading of papers began, the ses­
where a similar faucet is located, also connected with sion beginning at 10 a. m. The following papers were 
the pilot house lever. Thus the pilot has absolute con- read and discussed: 
trol of the vessel. By simply moving the lever, the "Some Results with Secondary Batteries in Train 
boat can be instantly started, turned, stopped, backed, Lighting," by Alexander S. Brown, Pennsylvania Rail­
or made to spin around on its axis like a top. All this road. 
without stopping the driving pump. No jarring, noi8e, "The Inherent Defects of Lead Storage Batteries," 
or vibration is felt, even at the highest speeds. The by Dr. Louis Duncan, Johns Hopkins University. 
new boat is named the Evolution, but, perhaps, a bet. .. Motor Regulation," by F. B. Crocker. instructor in 
tel' cognomen would be Great Expectations, for the electrical engineering, Columbia College. 
proclOters are sanguine the little vessel is the precursor " Magnetism and its Relation to IndUCEd Electrorno­
of a grand and rapid revolution in the art of steam tive Force and Current," by Prof. Elihu Thomson, 
navigation. They are (lonfident the days of common Lynn, Mass. 
marine engines and propellers are numbered, and will "The Relation between the Initial and the Average 
soon be thrown out of all first class ships as old iron, Efficiency of Incandescent Lamps," by W. H. Peirce, 
and the diminutive water jet subRtituted. A large Chicago, Burlington & Quincy Railroad. 
saving in space, greater economy in fuel, increased "The Efficiency of the Arc Lamp, ,J WIth an introduc­
safety, improved comforts for passengers, are men- tory note by Prof. E. L. Nichols, by H. Nakano, Cor· 
tioned as a few of the important results that will at- nell University. 

Conlent.. tend this outflow of high pressure water. "The Spiral Coil Voltameter," by H. J. Ryan, 
(Jlln.trat.ed articles are marked with an asterisk.) The water jet, as a hydraulic system for the propul- Cornell University. 
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H��\".;.���tY·Of:::::::::�:::::: �3��?e';��p�����ntw·itied::::·.::: � involved the movement and discharge of a great vol- a bad one, and its treatment by Prof Nichols is of in­

��:�"i,"b�::'..":t�';:;L:::::::::::::: � f,������:�r3;t3��ln���� .. ::::.::::: � ume and weight of water. terest to gas engineers 8.!! well as to electricians. In the 

J�::��i��::I'i:���'gt·:::::::::::.: � t�l·v��s�����;tgfo�L:::::::::::: � Thus a water jet of 5'33 square feet area and a ve- evening a special session was held at the College of 
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Jer
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authority, such as Prof. Rankine, who maintains the Respect to the Nature of Electrical Currents. " Many 
most efficient propeller is that which sends the largest well known electricians as well as the members of tile 
volume of water astern at the slowest speed. A variety Institute were present at this lecture, and the room 
of reasons and calculations have been put forth by was crowded to overflowing with an appreciative 
others to prove that the small water jet, with high pres- audience. 
sure and high speed, cannot possibly be as effective or 

------.... _ ...... HI ..... _-----

economical as the big pipe and great weight of slow 
water. But it is a curious fact that in several subse­
quent experiments reduced water jets (7% inches) 
and higher water velocity (66 feet per second) have 
given better results. 

Dr. Jackson's scheme involves a radical departure 
from the hitherto accepted theories and calculations of 
water jet propulsion. In his new boat Evolution he 
reduces the old 5 square feet area discharge pipe down 
to an area of less than balf a square inch (0'44 square 
inch), and increases the velocity of the water discharge 
from 30 feet per second up to 600 feet per second. By 
so doing he claims to secure superior practical results. 

On the trials last summer of his small experimental 
boat Primavista, he used a jet only three·eighths of an 
inch in diameter, with a water pressure of 600 pounds 
to the inch, and obtained a speed of ten to twelve miles 
per hour. Many experiments were then made with this 
boat. The apparatus was crude and hurriedly made, 
but the results yielded much new, instructive, and 
valuable knowledge concerning the practical propelling 
powers of small jets at high velocities; and this new 
knowledge is embodied in the novel craft which is now 
receiving her finishing touches. One hundred thousand 
dollars, clean cash, have been put into the little ves­
sel by the contributions of a number of able citizens, 
who fully believe in the correctness of the calculations 
of the ingenious inventor. Dr. Jackson is a man of 
varied scientific attainments, extensive mechanical ex­
perience, and good jUdgment. His inventions relating 
to gas machines have proved highly successful. 

In this connection we would suggest to the naval 
authorities at Washington the propriety of supplying 
all of the new war ships with hydraulic ;et pipes and 
pumps, as means for facilitating the navigation of the 
vessels and promoting safety. There appears to be no 
reason why bow and stern jet!:! might not readily be 
put in, at no great cost, which would be highly useful 
in action and other emergencies requiring rapid man­
euvering of the ships. 

... , . 

88,200' barrels of flour is the report of a recent one 
week's work for the mills at Minneapolis. Is there any 
other place in the world where such a large production 
is realized? 

The Leland Slan�ord, Jr., Unlvel"8lty. 

Mr. G. T. Shepley, the architect of the Leland Stan­
ford, Jr., University, states in the San Francisco Build­
ing Advertiser that the work on the large dormitory 
in connection with the university has been commenced. 
The buildings completed, or nearly so, number four­
teen, and consist of lecture rooms, reception rooms, 
laboratories, and all the requisite departments for a 
complete educational course. The dormitory will be 
situated about a thousand feet from the other build­
ings. It will be 275 by 145, four stories high, present­
ing a very imposing structure. The material nsed is 
San Jose stone. The building will accommodate two 
hundred students. Single rooms will be 18 by 26, and 
double rooms 24 by 26. Altogether there will be from 
one hundred and twenty-five to one hundred and fifty 
rooms. There will only be one dining room for the two 
hundred students, and this will occupy the centrEd por· 
tion of the lower floor. The kitchen, laundries, etc., 
are in the basement; but, as the dining room is raised 
considerably above the floor on which it is situated, 
there will be plenty of light and air afforded for the 
basement. All the fifteen buildings will he heated by 
steam and lighted by electricity from one central sta· 
tion placed in the rear of the quadrangle. The uni­
versity will not resemble any of the Eastern universi­
ties to any great extent. All the old colleges are built 
around quadrangles, and in this one point the Leland 
Stanford, Jr., University will resemble them, but in'ilo 
other. There will be a magnificent view from all the 
sleeping rooms of the dormitories. 

"f. J. 
M. DE FONVIELLE has madJ:l very curious electrical 

experiments at the summit of tbe Eiffel tower. Some, 
it is considered, will lead to important considerations 
of a scientific character, which will be CODtltn�d; 

others are of a more practical character. Th� �­
sphere round the tower at this elevation is free from all 
influence of the soil, as would be the case at the top of 
a mountain, and the air is in an extraordinary active 
state of elect.ricity. The tower will, it is said, be the 
most perfect conductor of electricity during a storm, 
and a.ll within it will be in a state of entire immunity 
against all danger from lightning. The pretty idea has 
been suggested of having a carillon of bells at the top, 
which will play' every two hours. 
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[SPECIAL COBBE8POND�CE 011' TKB 8CIENTIJ'lC AlIEBICAN.] can design of prominence that, so far as I have yet & Co. (St. Paul" Minn.) have a beautiful display of pet-

The Pari. ExhlbUloD.; observed , is exhibited in the English section and not trified woods, and no handsomer or more attra�tive 
A MAGNIFICENT AFFAIR-NOVELTIES IN THE AMERI- claimed as of English origin, and that is the Horton memento of the exhibition can be found than one of 

CAN SECTION-POVERTY OF THE ENGLISH SECTION. lathe chuck. their specimens, of which I will go more into detail at 
PARIS, May 16. I next turned my attention to the United States sec- some future time. 

It is conceded on all sides that this exhibition is a tion, to see what there was put forward as new that Dunlap & Co. (New York City) exhibit a fine case of 
truly magnificent affair. No previous exhibition has was copied from English or other foreign designs. I hats, and it is getting to be understood here that a bei­
approached it, either for size, beauty, or the quality found nothing, but I found much that was new and ter hat can be got in New York than either in London 
and value of the exhibits. .. I have been to every ex- very interesting indeed. I consider the cutting tool or Paris. 
hibition at which the United States government has design and arrangement on Warner & Swazey's special The French general department is not yet fully 
been officially represented, and unhesitatingly assert lathe for brass work one of the best things I have seen opened. The English general department is disap· 
that it very far surpasses anything attempted," said for many a long day, and it is entirely original. pointing, while the Austria-Hungary department is 
Mr. Thomas R. Pickering, the superintendent of ma- A walk through the other sections of the Palais des 'siin"ply elegance itself, and throws into the shade all 
chinery of the American section. .. There never was Machins shows that although the English are the cOmpetitors. Indeed, it cannot be said to have any 
80 grand an exhibition, and it is questionable if there greatest, they are not the only sinners, except it be in competitors. The Russian department is very l1Iuch 
will ever be such another," said Mr. Doane, of Messrs. refusing credit to the American origin of their de- better than one would anticipate, excelling in small 
J. A. Fay & Co. The Eiffel tower, which so many signs. bronzes. 
people stigmatized as ugly and unattractive, is now Amer et cie. , Bale, Switzerland, have the Sellers rack There is a fine display of paintings and scullJture ; 
conceded to be a thing of grace and beauty. and lJinion (with its rolling contact) on their planer, but the galleries in the latter depaltment are not open, 

My first proceeding after the opening day, of which but not on the pulley end of the pinion shaft, a com- while the department is in an unfinished state as far as 
you have doubtless received full ad vices, was to t.ake a bination, as is the case with the more recent Sellers' the exhibits are concerned, heads, legs, and arlllS lying 
general survey of the " Palaia des Machins," whose machines. The Ateliers de Construction Oerlikon, about in all directions. But the art departIllents are 
immensity is exceedingly striking, and then to take a Zurich, have milling machines copying those of recent going to be very beautiful and delightful. There are 
preliminary survey of the main buildings. so as to give American design, and also lathes with the features of not as yet any seats in the picture galleries ; but there 
your readers a general idea of the situation, which is the " Fox " pattern. The tail stock of one lathe is con- doubtless will be, as the galleries are so numerous that 
as follows : structed exactly like the dead center block used with the crush there was at the Centennial gal leries at Phila-

Except in the " Palais des Machins." the French are American milling machine chucks. Baruql1and, Paris, delphia i n  1876 is not likely to be repeated here. 
the most behind, and even there much of the mao exhibits a screw machine having the Fox construction I heard to-day that in the construction of the Palais 
chinery has been standing still, beca.use there is no in connection with a Brown & Rharpe turret head and des Machins th�re were 60 men killed and 400 wounded, 
stealll supply. This defect, however, will be remedied the American die and holder used in American screw and perhaps it will do no harm at this late date to say 
to-morrow. machines. that I was told i n  the machinery department of tht' 

The American section of machinery shows more pro- A large I;1.mount of emery grinding machinery is Centennial exh ibition of 1876 that during the hot spell, 
gress in design and more valuable novelties than any shown, all embodying items of construction of distinctly when the thermometer ranged frolll 100° to 104°, eleven 
other section. and many claim than all the others put American origin, with a variation of details. Of a great people died from sunstroke received in that depart· 
together, and it seems to me at present writing that many of these it may be justly said that the parts that ment in.one day. Some people, however, attJ'ibuted 
the claim is well founded. are new are not good, and the parts that are good are these deaths to the water, which in that year was any' 

The En glish section is small and posse!'ses no dis- not new. The French show a great deal of emery thing but good. 
tinguishing feature that I can so far see. except that of grinding machinery, and, taken as a whole, it is very There are no catalogues as yet, nor are the exhibite 
copying American designs, which is done to an alto- creditable indeed-much of it of the very first order and numbered in many cases, while in others there are twc 
gether astonishing degree. original. The Tanite emery wheel (Stroudsburg, Pa.) or more n umbers, as is the case with statuary that haE 

'1'his is done with so much persistency, and old Amer- is a great fav.orite here. been exhibited at the Paris Salon, the old nUIll bers reo 
fcan designs are claimed as English with so much ef- Some of the details on French engines are, to my maining on a large yellow label, and some s'nall whitE 
frontery, while more advanced and superior American mind. decidedly objectionable, but the workmanship labels bearing different numbers accom pan ying them. 
designs are so pooh-poohed by some of the English is, as far as I have at present observed, thoroughly Whether these latter are correct for this exhibition, 
I have encountered here. that I determined to" speak guod. Two engines of the Wheelock (U. S.) patent are there is nothing to indicate. JOSHUA ROSE. 
out in meeting." and put this matter straight at onGe. here, one of them a pair of compound condensing en- - •• , .. 
So I took a hasty survey of the English machinery, giues and the other a high pressure. The latter has a New- French War Veliliel •• 
with. the following result : flywheel of about 14 feet diameter, with internal gear- A steel cruiser named the Lalande has -just been 

On a milling machine I found the disk friction feed- ing inside its rim , a feature for which there is, in my launched from t.he Chantiers de la Gironde, at Bor­
ing device of William Sellers & Co. , of Philadelphia, opinion, nothing favorable to be said. deaux. 'l'he Lalande is 316 feet 8 inches long by 31 feet 
whose patent has expired. I also fOtI; 'a twist drill " High piston speed " has not as yet taken much hold .8 inehes beam. Her displacement is 1 ,877 tons and her 
grinding machine whose sole novel :R-'8.ture is copied in either England or France, although the Armington- average draught of water is 16 feet 8 inches. Her en­
from the Sellers twist drill grinding machine. I also Sims engine (Providence, R. I.) is a favorite. gmes, which were furnished by the· Creusot Works, 
found twist drills with the line do�n the center of the The straight line engine (Syracuse, N. Y.) will run as will work up to 6,000 horse power with forced draught, 
:flutes, after the Morse Twist Drill Company's patent. soon as it can get steam, and I think it will surprise a and when the engines are making 140 revol utions per 
Another piece of piracy is a planer chuck that has been good many to see her speed and quiet running, not- minute it is expected that the ship will attain a speed 
patented In England, and is commanding a large sale. withstanding that her cylinder is not bolted to the of 19� knots per hour. The Lalande will carry nine 
One ol its chief points. if not its chief one, is  a direct foundation, but merely rests on it. This engine has'a guns, of which three will be quick-firing and four re­
copy of the main feature of Thomas' American patent flexible steel belt to drive her section of the line shaft- volvers. A torpedo cruiser named the Vantour ha'S planer chuck,this particular feature having been point- ing (another American novelty), and this brings to been launched at Toulon. Her hull,  which is of steel, 
ed out in the SCIENTIFIC AMERICAN, in 1875 or 1876. mind that, I did see one thing of English origin that has measures 226 feet 8 inches between perpendiculars. 
The rack feature now so common in American practice been copied at a comparatively recent date in the Her engines are to work up to 3.200 horse power, and 
(the patent having expired) is copied, the only varia- United States, and that is link leather belting, of which she is expected to attain a speed of 20 knots. The 
tion being that a single set screw is used, being placed I hear very good reports. Vantour will be fitted with lour lance torpedo tubes 
central and abutting against a convex projection, so American engineers here speak very highly of the de- and two Hotchkiss guns of long range. The Forbin 
that the set screw point will bed fair, notwithstanding sign of the shafting girders, w hich, being continuous cruiser has j ust made her trial trip. The average speed 
that the jaw may be at an angle for taper work. The and flat on the top, furnish a track on which an electric on the measured mile was 19%, miles per hour. 
Fox lathe as it was made in the United States seftn hoisting crane runs. This crane is very highly spoken 
or eight years ago appears, and several copied modifi- of by those who tried it when setting their machines' 
cations of it, all bein g claimed as English. But the on their foundations or unloading them from cars or 
more recent American improvements are lacking, such, trucks. The management of the United States com: 
for example. as making the bed in two parts, so that mission here is giving a great deal of unalloyed satisfac­
tbe tail stock end may be taken up by raising that part tion, and everybody in the United States section would 
of the bed. be entirely h appy if steam was only turned on, so that 

I found turret head lathes here with no stop motion, they could run their machines. 
the workman using his calipers, etc. , in the old fa8h- There is a large exhibit of French locomotives, the 
ioned way. There are milling machines of English workmanship being good, and I w ish I could say as 

- make carefully copied from American designs. with much of the designs; but of this, more hereafter. 
not a perceptible English feature about them. One There are not as many print.ing presses here as there 
or two of them have copied the movable bar for the were at Philadelphia in 1876, and they are all indebted 
dead center of the spindle. Another English machine to the puncturing device of the Bulloc,k press (Ameri­
has on it the American feature of a wire feed. Of a can), which was first exhibited at the American Insti­
cutting-off machine copied from Am�rican practice an tute fair in 1868, I think, and that rtlndered web per­
English machinist said to me, .. It's a very good ma- fecting printing presses possible. There are a great 
cp.iue, but don't you thin k such machines an unneces- many steam engines and paper making machines, and 
sary refinement ?"  for otherwise 1 should have been told a very full line of grinding machinery. 
that.it was an old English design that had been thrown The general American department is, it must be con­
away in England long ago. Your readers will doubt- fessed, disappointing. Tiffany has a flne exhibit, and 
leSl! pictnre this individual cutting up large rods or so have the Gorham Manufacturiug Co. Messrs. Lyons, 
shafts in the blacksmith shop. chipping and filing the of New York. have a very fine exhibit of umbrellas. 
ends square for the centers, truing u p  the ends and better than �ny others I have seen, notwithstanding 
cufth� the pieces to length. and thus s'pending as that an English umbrella has been supposed to possess 
mllCb:�ime and money on the job by the time it was all the virtues possi ble in an umbrella. Around Ball 
r�aify'to be tu rned up as the whole job would cost if & Goldsmith's corset exhibit I noticed a continuous 
a cutting-off machine had beeD used. crowd, and the Meriden Britannia Company's exhibit 

The editor of a prominent English engineering news- is well spoken of. There is one unobtrusive exhibit 
paper was here last week, and, I understand, expressed here that has no one attending it, that wood workers 
himself rather strongly on the poverty of the English and carriage builders linger over. and well they may, 
section, and at least one engineer gave me to under- for it is truly American anti. altogether meritorious. I 
stand that the English machine tool makerS would refer to an exhibit of bent woods by H. G. Shepard, of 
rather be excused from meeting their American cOlll- 1 New lJaven, Conn. I heard a Frenchman say (after 
petitors in any market unless the prices were over- closely examining the specimens). " I  would like to 
whelmingly in their favOi". Tbere is only one Ameri- know that man. He iil a master of his subject." Drake 

... , .. 
Soapstone and Its Usell. 

A writer in a J"ondon journal calls attention to the 
unappreciated uses and preservative qualities of soap­
stone, a material, he says, which possesses what Illay be 
regarded as extraordinary q ualities in withstanding 
atmospheric influences, those especially which have so 
much to do with the corrosion of iron and steel , and 
from experiments made it is said that no other material 
is capable of taking hold of the fiber of iron and steel 
so readily and firmly as this. In China soapstone is 
largely used for preserving structures built of sand­
stone and other stones liable to crumble from the effect 
of the atmosphere ; and the covering w ith powdered 
soapstone in the form of paint on some obelisks in that 
country, composed of stone liable to atmospheric  de­
terioration, has been the means of preserviug them in­
tact !Ol" hundreds of years. 

Electricity and Light. 

Dr. Moser (Eder's Jafi,l'buch ful' Photogl'aphie) draWl 
attention to the following curious phenomena: The 
leaves of an electroscope are caused to diverge by 
charging with, say, 150 cel ls. On allowing a ray of 
direct sunlight to fall on the instrument the divergence 
is increased, and it returns to its original amount when 
the light is cut off. A comlllon match (sulph ur with 
phosphorus tip) will glow in the dark when brought 
close to a charged body such as the cover of an elec­
trophorus. The mercury in a capillary electrollleter 
falls when a ray of sunshine fal ls on it, just as it does 
when connected to the zinc of, a battery. The effect 
is distinctly electrical, not thermal, as it vanishes when 
the upper and ,lower mercury columQs are 'short-cir­
cuited by a wire. 

© 1889 SCIENTIFIC AMERICAN, INC.



354 
AN IltPROVED VEGETABLE CUTTER. 

A machine for cutting up cabbages and other vege­
tables is illustrated herewith, and has been patented 
by Mr. Johann A. W. Iusti, the small figure showing 
a bottom vie w of the machine. The supporting frame 
has rails, on which a sliding frame is mounted to be 
reciprocated beneath a cabbage receptacle, a wei�ht 

t;QJ;jJ( : 'm �t\ . {\\t-. , '\ 
IUSTI'S VEGETABLE CUTTER. 

box being held between uprights to ptess the �ege. 
tables in the receptacle against the cutters. In the 
bottom of the receptacle are stri ps havin g  metallic 
friction plates, against which move friction plates on 
the reci procating sliding frame, the bottom of the 
frame also having friction plates moving over friction 
plates on the rails.  The frame has a transverse open· 
ing through which the knives alternately project, and 
through which the cabbage passes as it. is cut. Be· 
neath the frame is mounted a ·rock shaft carrying ad­
j ustable cutters, which may be moved to vary their 
projection, and may also be detached for sharpening. 
.The cutters are alternately held in position for cutting 
by a spring. The frame m ay be reciprocated by hand 
or other power, and in each direction of movement of 
the frame one of the cutters projects upward through 
the slot, the other cutter being then out of the way. 

For further particulars with reference to this in ven­
tion, address the patentee, or Mr. C. Kerril!Qp.It"", 
Charleston, S. C.  

AN IltPROVED GUIDE FOR BAND-SAWS. 

A guide for band-saws, in which the parts may be 
readily and expeditiously manipulated, and the guide 
adj usted to any width of saw, is illustrated herewith, 
and has been patented by Mr. Charles R. Backer, of 
No. 1221 West Indiana Street, E vansville, Ind. , Figs. 
1 and 2 showing a plan view and longitudinal ver­
tical section of the device. The guide-bed is ribbed, 
and has pivoted spaced jaws sliding u pon it, one j aw 
having an adj ustable clampi ng block on its outer end 
and the opposite jaw upon the same end, with an op­
posing fixed clamping block, there being angular guide 
blocks adj ustable npon the guide-bed, the vertical 
members of these blocks projecting upward between 
the oPPolling jaws, and Having grooved contiguous 

1 2 

BACQ,'s GUIDE FOR BUD-S4 Ws. 

faces, with metal blocks screwed in the grooves. The 
jaws are adjustable endwise and laterally. The con­
tiguous faces of the vertical members of the guide­
blocks have dove-tail or wedge-shaped grooves in 
which wedge-blocks are inserted. the guide-blocks 
being preferably of iron or steel, and the wedge-blocks 
of brass. The latter blocks are adapted to form a guide 
for the heel or inner side of the saw, while wooden 
blocks constitute a guide for the outer or cut.ting edge. 
The device is adj usted to any width of saw through 
the screw shown in Fig. 1, and may be constructed and 
adapted for either a right or left handed mill. 

. . . . ..  
A Telelrraph Man Outwitted. 

A few days ago several men from the electric light 
station d.ug a hole for an electric light pole opposite one 
of the finest residences in Malden, Mass. The owner of 
the residence, in the meantime, secured a man and 
told him to go up into the woods and dig the first tree 
he could find, and hurry back and place it where the 
hole for the electric light pole was. Before the men 
commenced to raise the electric l ight pole, the owner of 
the residence invited them to come into his cellar and 
take a drink, which they all did. There the owner 
detained them long enough to allow the man sent for 
the tree to come back and plant it. The others did 
not dare to remove the tree, so they put the pole into 
their wagon and drove off . 

.. . .  � . 
AN IltPROVED SASH FASTENER. 

A simple locking device. whereby the upper and 
lower sash of a window m ay be simultaneously locked, 
irrespective of the position that the upper sash m ay 
occupy, is illustrated herewith, and has been patented 
by Mr. John H. Buettner, of No. 108 Pleasant Street, 
Cincinnati, Ohio. In our illustration, the dotted lines 
show the position occupied by the parts of the device 
when the sash is not locked. A plate is attached to 
the inner face of the window frame, just above the 
lower sash, there being a stop· pin near the upper edge 
of the plate, and another similar pin near its center. 

BUETTNER'S SASH FASTENER. 

At each side of the center a locking arm is pivoted, 
the upper one curved downward and outward, and 
having an elastic bearing-block, preferably of rubber, 
secured in its horizontal extremity . .  The lower arm is 
slightly curved from its pivotal point, and has near its 
extremity a lug extending at right angles to the body. 
Each of the arms has a spur near its pivotal point, 
these spurs being adapted to engage each other when 
the upper arm is essentially at a right angle to the 
lower one. 'Vhen the upper arm is pressed downward, 
�o that �ts.:.rubber be!t�!p�-block will preS8. against the 
lOner SIde of the upper sash, the spur on this arm 
bears against the spur on the lower arm, forcing the 
latter outward, when the other end of the lower arm is 
carried inward until it engages with the lower sash, 
upon the u pper surface of which its lug has a positive 
bearing. The further the upper arm is carried down­
ward, the tighter the lower arm binds against the 
lower sash. 

Attraction oC Gravitation. 

At the recent Royal Society soiree Mr. C. V. Boys, 
F. R. S . ,  contributed a portable apparatus for demon· 
strating the attraction of gravitation. The mova­
ble beam consists of two little masses of lead only 
one' centimeter long, to which a galvanometer mirror I 
is attached, and this system is suspended by one 
of Mr. Boys' filaments of quartz, by which the ac­
tion exhibited is rendered possible. Around this 
can be moved a cylinder which carries two cylindrical 
lead weights each weighing a kilogram me, and the 
attractive influence of the heavier mal'ses from the 
little movable beam was indicated by the movement 
of a spot of light through some fifty divisions of a scale 
fixed at the further end of the room. He forms fila­
ments of quartz by means of a bow and arrow, the 
tail of the arrow being attached to a lump of molten 
quartz. the latter being drawn out into an excessively 
fine thread during the flight of the arrow, as if it had 
been a filament of meltinll sealing wax. A second ex­
periment shown by Mr. Boys was designed to show 
tbe extraordinary insulating properties of quartz. In 
this experiment a pair of geld leavill forminr: an elec­
troscope are supported on a little rod of quartz 94 in. 
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long, and although the surrounding atmosphere is 
kept' saturated :.with aqueous vapor, the gold leaves 
retain their el�«tical charge for several hours, I}lthough, 
if glass were used instead of quartz. the charge would 
be dissipated in a few seconds. Moreover, the quartz 
may be dipped in water and replaced with its surface 
studded with globules of water, and it appears to insu­
late as well as before. 

• I • • • 
AN IltPROVED PINCH BAR. 

The bar shown herewith, for moving or starting cars 
on railways, has been patented by Mr. Peter C. Forres­
ter, ' of Wilkeson, Washington Tel'. The bar proper is 
of the ordinary form, pointed with steel at its nose end, 

FORRESTER'S PINCH BAR. 

wbere it bears upon the car wheel. A fulcrum piece 
or at tachment, to bear on the rail, is made in the form 
of a sliding block, adapted to be readily slipped on or 
off the bar, as shown in Fig. 1. It is m ade with a 
sharp tooth on its under side, pointed with steel , to 
take a firm bite on the rail,  and is fastened in the re­
quired position by a set Sl.lrew, or may be so secured by 
a wedge or ferrule. Fig . . 2 shows a modified form. 
of the fulcrum piece or sliding block, in which the 
tooth, instead of being made integral with the sliding 
block, is made in a separate piece, and held in position 
by clamping it to the bar within the slotted body of 
the sliding block. 

. 

. f . , "  
AN IltPROVED STEAIt-ACTUATED VALVE. 

The illustration herewith represents the valve ar­
rangement of a steam pump in which the valve control­
ling the main piston is actuated by steam, and is in its 
turn controlled by other valves which have their action 
governed b� main piston. This valve forms the 
subject of a p�f issued to Mr. John W. Gheen, As­
toria, Oregon. Fig. 1 represents the application of the 
valve to a pump complete, and Fig. 2 is a  vertical longi­
tudinal section of the steam cylinder end of the pump. 
The steam chest is constructed above the main valve to 
form a cylinder, to receive within it a piston attached to 
the valve, this piston having double heads and reduced 
opposite terminal extensions, arranged to work as pis­
tons in and out of reduced cylindrical chambers at op­
posite ends of the body of the cylinder. Steam is ad­
m itted to the valve , chest between these heads in the 
usual way. At opposite ends of the main cylinder are 
two small cyl inders, connected intermediately of their 
length by passages with the reduced terminal cham­
bers of the valve cylinder, these passages being again 
connected by branch passages with the enlarged por­
tion of the valve cylinder, so that the heads of the pis­
ton portion of the val ve may control them. The small 
Ilylinders in each end of the main cyl inder have each a 
live steam port and an exhaust, and within them pis­
tons work freely as in dependent val ves, each having a 
stem normally projecting within the main cylinder. 
These valves are operated in one direction by the main 
piston coming in contact with their stems, and are 
moved by the pressure of steam on their backs in an 
opposite direction. This invention is not only appli­
cable to direct-acting pumps, but also to direct-acting 
engines for other than pumping purposes. 

2 

GHEEN'S STEAlt ACTUATED VALVE. 

© 1889 SCIENTIFIC AMERICAN, INC.



JUNE 8, 1 889.J 
J'ERBOAS, MARMOTS, AND LEMMllfGS IN THE 

ZOOLOGICAL GARDEN OF BERLIN. 

Thd bird houses of the Berlin Zoological Garden 
. al ways contain some small mammals, for which a bet­
ter shelter cannot be found. Here they receive very 
little attention frolli the majority of the visitor!!, but 
this only adds to the interest of  the real friend of ani­
mals. We refer to the three small rodents shown in 
the accompanying illustration, but seldom found in 
captivity. 

The long-legged, thick-headed jerboa (])ipus aegyp· 
tius, Lichtst.) is a native of northern Africa. A true 
child of the desert, as Brehm calls them, they live in 

. companies in places which their peculiar organization 
enables them to inhabit. In the construction of their 
extremely long hind legs, as well as in the unusual 
formation of the organs of the senses, especially the 
size of the eyes, by which the head is made broader 
than it is long, they bear an unmistakable resemblance 
to birds ; and in fact, if the jerboa is to live in the vast 
desert, the surface of which is scarcely covered with 
the thin reed grass, he must rival the birds in  activity 
and sharp-witted ness in order to obtain his poor food 
and to escape from his enemies. For this latter pur-

_ .  -• .  
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Jettutific �mtritau. 
judging from observations of their ways when in cap­
tivity, their habits must be about the same as those of 
the common marmot, excepting the differences which 
would be caused by the variations in the climatic con­
ditions of their native haunts_ 

The lemming (Myodes lemmus, Pall.) is as well 
known by tradition as it is little known by actual 
sight, and is the little, thickset, and short-tailed 
field mouse which, by its migrations, has given rise to 
the numerous fables and to a certain mysterious light 
in which it appears in the natural histories. Of course 
we have long since learned to trace these migrations-i 
which are not as numerous nor as regular as the old­
time stories would lead us to believe-to their real 
source ; that is, their rapid increase in a favorable 
climate and the consequent scarcity of food. Even with­
out this mysterious nimbus, the lemming is a very inter­
esting little creature, which, like the field mouse, bears 
the same relation to the common mouse as the hams­
ter. Like the latter, the lemming is thickset, has a short 
tail, and its markings are more or less regular in color. 
The individuals differ in this respect, the ends of the 
black hairs sometimes being light and sometimes not. 
The lemming also resembles the hamster in character, 

355 
Tetanua '.l'reated by Abaolute Bea •• 

Prof. Renzi, of Naples, records several cases 01 
tetanus successfully treated by absolute rest. The 
method advocated is as follows : The patient's ears are 
closed with wax, after which he is placed in a perfectly 
dark room far from any noise. He is made to under· 
stand that safety lies in perfect rest. The room is 
carpeted heavily in order to relieve the noise of step· 
ping about. The nurse enters every quarter of all 
hour with a well shaded lantern, using more the sense 
of touch than sight to find the bed. Liquid food 
(milk, eggs in beef tea, and water) are carefully given, 
so that mastication is not necessary. Constipation is 
not interfered with. Mild doses of belladonna or secale 
are giyen to relieve pain. This treatment does not 
shorten the disease, but under it the paroxysms grow 
milder, and final ly  cease. Numerous physicians attest 
to the value of this treatment.-Bulletin Med. 

• .  e . •  
Consumption 01' '('Ie •• 

Assuming the entire railroad system of the United 
States to be 160,000 miles, as appears from " Poor's 
Manual ,"  with the addition of the lines in construction 
during the current year, and taking 2,640 ties per mile 
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JERBOAS, MARMOTS, AND LEMMINGS IN THE ZOOLOGICAL GARDEN OF BERLIN. 

pose the perfect sand color of his long, soft coat serves 
him well. This color is formed by a blue gray gronnd 
and the light tips of the hairs. The fore part of the 
arrow·like tail is dark brown and the rear part white. 
The fore legs are very short, and are generally held 
close to t.he body, being used in eating and in digging 
the caverns for the company, but not at all in travel­
ing, which is accomplished by the use of the ll ind legs 
and the tail. When moving short d istances the jerboa 
takes little tripping steps, but during flight it take8 
jumps that are colossal, comparatively speaking, and 
these follow each other SD quickly and regularly that 
the animal seems to be flyillg over the ground. 

The leopard marmot (Spe1'mophilu8 hoodi, Richs.) is 
a North American representative of this species of ro­
dent, which is spread over the northern hemisphere. 
They live gregariously in the plains of the United 
States, and are known by the pleasing and striking 
markillg of their fut' with stripes and spots. which will 
be better understood by a glance at our i llustration 
than by even a long description. This pretty coat and 
their activity and intelligence hold the visitor who has 
the good fortune to see them a long time at their glass 
box, half filled with earth. The greater part of the 
day they spend in their burrow, where they carried a 
quantity of hay and food last fall. Since then they 
have been sleeping their winter sleep, from which it 
was difficult to waken them that they might serve as 
models for our illustration. Very little is as yet known 
about the life of these little creaturel! when wild, but 

showing the same courage, amounting to foolhardiness, 
for the little creature will leave his hOllle to defend it 
by squealing and biting even when the contest is with 
men. But, while the hamster is disagreeable and even 
dangerous when angry, the much smaller lelllming pro­
duces only amusement and merriment by his bursts of 
passion. Brehm's descriptions of the droll actions of 
these Liliputians when any one passes through their 
district, threatening the domestic peace of one or 
another by coming, voluntarily or involuntarily, too 
near their holes, are very entertaining. The Norwegian 
lemming lives on the high mountains of Scandinavia, 
in the region between the growth of trees and the per­
petual snows. Still farther north, in Lapland, he lives 
in the swamps of the plains, for he knows how to use 
every dry spot. Other species of the genus are found, 
in Asia and North America, throughout the entire 
frigid zone. It is difficult to keep lemmings in captiv­
ity, and those under my care are the only ones I know 
of. Our picture is the first one drawn in Germany by 
a master hand from living subjects.-fllustrirte Zeit­
ung. 

. . . . .. 
CHICAGO will probably have one of the finest libraries 

in the world in the oourse of a few years. Mr. W. L. 
Newberry, one of the earliest residents, left the sum of 
$250,000 for the purpolle, and a temporary building 
has been used for some time. It is now intended to 
erect a magnificent edifice, . capable of holdiDH �,900 
voluIDeli. 

of track, we have in use at least 422,400,000 ties. This 
estimate, large though the total appears, is  under the 
mark, as no railroad uses less than 2,640 ties per mile, 
and many of the roads with heavy traffic have 2,816, 
and in a few cases more. 

The life of these ties varies according to their quality 
and the climatic conditions ; but in the East, where 
only the best ties are employed, the average life is 
found to be about six years, while in the West, where 
poorer quality of timber often has to be accepted, and 
where dry rot and other disadvantages have to be con­
tended with, the average l ife is from three to five years ; 
so that even after allowing for a few exceptional cases 
in which ties may last ten years, the average li fe of tillS 
all over the country cannot be counted as more than 
five years. 

It follows, therefore, that the annual consumption 
mu'st be about 84,500,000, which, with steady increase 
of railroad building, m ust soon exceed 100,000,OOO-a 
gigantic demand to be satisfied from our forests each 
year, when we consider the ,many other .calls upon 
them, and the fact that at present virtually nothing is 
being done by the government or the people to replen­
ish our source of supply. 

The certain rise in the price of wooden ties, when 
these facts come to be fully appreciated by the I um ber­
men who control so large a part of the available timber 
area, will force the railroads to seek the best sol ution 
of the question in the adoption of a metal tie.-Paciftc 
Lumberman. 

-
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Sere-w Propeller •• 
The escape of her Majesty's ship Calliope from the 

harbor of Apia at Samoa, when the German and 
American squadrons had to succumb to the fury of 
the hurricane, was recently noticed in our columns, re­
ference being · made to the excellence of the engines 
with which the vessel is fitted, by means of which she 
was enabled to make headway against the storm. On 
this topic something more may yet be said, and the 
�u bject is  one well deserving full consideration. 
Coupled with the engines there is  the propeller, . .  and 
al though at first the allusion may excite an incre!iu­
lous smile, yet the fact that the screw of the Calliope 
was made of manganese bronze will be found, after a 
little investigation, to be a circumstance that ought 
not to be disregarded. 

We refer to the subject not merely for the sake of 
demonstrating the advantage which there is reason 
to believe the Calliope derived from the character of 
her propeller, but in order to deal with certain data, 
by which it would appear that a screw of this descrip­
tion really offers a substantial gain in the matter of 
speed. It is  to be remembered that the Calliope made 
her way against the storm simply at the rate of half a 
knot per hour ; of course her inherent speed was con­
siderable, but the storm neutralized the whole of it; 
except this small balance left in the ship's favor. What 
may be termed the effective speed was very little, but 
that little was sufficient to save the ship. The Cal­
liope may never encounter the like dilemma again, 
and it may rarely happen that an extra half knot per 
hour will rescue a ship from destruction. , Yet this lit­
tle half knot, continuously maintained, is not to be 
despised, especially on a long voyage. Or if the extra 
speed is not desired, a saving of fuel may be effected, 
representing in the aggregate a very appreciable sum 
of money. 

Reasons are forthcoming why a screw propeller made 
of manganese bronze should give a better rate of speed 
than one of gun metal or steel or any other metal 
yet known. But, in the first plalle, we may fall back 
on ascertained facts. It may be readily conceded that 
a commercial body like the Peninsular and Oriental 
Steam .Navigation Company would not enter upon an 
extensive adoption of manganese bronze for the screws 
of its steamships, unless there was some practical ad­
vantage to be gained by doing so. Eleven of its ships 
are thus equipped, and a striking example on this 
point was mentioned a year ago, before the Institu­
tion of Naval Architects, by Mr. G. W. Manuel" tlte 
company's superintendent engineer. , The screw blades 
of the Ballarat, made of steel, had been exchanged for 
others made of manganese bronze. In this instance, 
altho'ugh the gain in speed was only about a quarter 
of a knot per hour, the effect was seen in a saving of 
between eight and nine tons of coal per day, or a 
total of 715 tons on the voyage out and home between 
England and Australia. The saving in coal repre­
sented about half the first cost of the bronze blades. 
This comparison is the more valuable, owing to the 
fact that the diameter, pitch, and surface of the pro­
pellers were the same in both cases. 

j',itutifit �mtritau. 
miralty inspector, with the result that the manganese 
bronze was found to possess just double the strength 
of gun metal. Consequently the adoption of the bronze 
effected a saving of from 20 to 25 per cent in the weight 
of the propeller. In addition to the Colossus and the 
Calliope, manganese bronze has been employed for the 
propellers of the Calypso, Rover, Rattlesnake, and 
Sandfly. The French government has adopted the 
same metal for the twin screws of the Tage, Cecille, 
Forbin, Surcouf, Troude, Lalande, and Cosmao. The 
Russian government has taken the same course with 
regard to the Amiral Kornilow and the Rhynda. 

We may now say something a� to the probable cause 
of the advantage given by manganese bronze when this 
metal is  employed in the construction of screw propel­
lers. A particular kind of manganese bronze is used 
for this purpose. There are five different qualities of 
the metal, that of which the propellers are made pos­
sessing great strength and toughness. We ha ve already 
mentioned the proof of this in the trials made in the 
presence of the Admiralty inspector. The transverse 
strength of the metal is stated to be about equal to that 
of the best cast steel. Hence, as compared with gun 
metal, a great reduction can be effected in the thick­
ness of the blades, which therefore become finer and 
sharper. There is also a peculiar smoothness of sur­
face, producing a diminution of skin friction, especially 
important where hig,p rates of speed are employed. A 
velocity of forty or fifty miles per hour in the extremi­
ties of. the blades gives value to everything which re­
duces the unproductive resistance. The power thus 
saved is utilized in givi�g greater speed to the vessel. 
Steel castings for propeller blades are very rough, and 
are almost always out of true pitch, owing to the warp­
ing which they undergo in the annealing furnace ; 
whereas the manganese bronze blades are almost math­
ematically true, as shown when tested by the pitcho­
meter. 

This metal has the advantage over steel of being 
more fluid when melted, thereby producing a finer cast­
ing. Freedom from pitting and corrosion preserves 
the blades for a long time in their original form, so that 
the life of a bronze blade may be reckoned as equal to 
that of the ship to which it is attached. So great is 
the saving of weight in the construction of a manganese 
bronze propeller, that the reduction in the outlay for 
raw material renders the price about equal to that of a 
propeller made of gun metal, although weight for 
weight the bronze is from 20 to 25 per cent dearer. 
There is also the recommendation that the manganese 
bronze propeller will fetch a good price as old metal. AS 
compared with steel, manganese bronze is about three 
times dearer at the outset. But the pitting which so 
soon takes effect on steel greatly enhances the cost in 
the course of years, so that after the lapse of a certain 
period that which appeared the dearest proves to be 
the cheapest. Taken all in all, there is accordingly 
much to be said in favor of manganese bronze. In 
these days, when " commerce destroyers " are in vogue 
with foreign navies, and vessels to catch these " de­
stroyers " are specially needed in the navy of England, 
it is well that we should not only know how to make 
powerful engines, but how to apply such power to the 
most efficient and enduring propeller. For this pur­
pose we shall expect to find manganese bronze growing 
in favor as time goes on.-The Engineer. 

. . . . .. 

SomethloK New In Photo-Uth0lP'aphle Work. 

BY ·w;, T. WILKINSON. 

Another· very striking instance is furnished by the 
Australia and Zealand la, two steamships engaged in 
the mail service between Australia and San Francisco. 
These ships, originally fitted with steel propellers, had 
manganese bronze blades of exactly the same surface 
and pitch substituted. ' The speed was then found to 
be increased neai'ly one knot per hour, �nd the pas­
sage was made in two days' less time. A very satis­
factory pecuniary result has been secured with regard The usual method of making photo-lithographic 
to these vessels, by the acquisition of postal premiums, transfers is upon gelatine made sensitive with potas­
the amount being suah as to pay many times over sium bichromate. This is quite sensitive enough to 
for the cost of fitting the new propellers. Eight ships day light or to electric light ; but if transfers are re­
of the White Star line have propellers of manganese quired when neither day nor electric light is available, 
bronze, as well as two belonging to the Cunard Com- then bichromated gelatine is useless, and some other 
pany. On the Inman line we have the City of New method is wante�. Try this. Make a print upon any 
York and the City of Paris, the latter famous for her of the ordinary bromide papers of commerce, using a 
extraordinary speed j ust accomplished on her first voy- good negative from a subject in line, by artificial light ; 
age to America and back. The Pacific and Orient and develop the image with alkaline pyro, then wash 
Steam Navigation COlllpany has manganese bronze and place it upon the hiking board ; next, blot the water 
propellers for the O rizaba, the Oroya, and two other with a soft cloth, and dab all over with a sponge satu­
vessels of its line. The North German Lloyd Steam- rated with transfer ink, thinned with turpentine ; let 
ship Compauy has done the same with eight of its the turpentine evaporate, .then take a glue roller, 
ships. ·One of these, the Lahn, of 8,000 indicated horse i. e. , a type printer's roller, and roll until the whites 
power, lately made a remarkably rapid voyage. are quite clear of ink. Now soak the print in the pyro 

Some time ago the Scottish Oriental Steamship Com- again for a few seconds, and expose it to the light. 
pany su bstituted manganese bronze propellers for oth- Finally, wash free from pyro and hang the print up to 
ers of iron and steel in four of its ships, the increased dry. When it is dry the print is readv for the trans­
speed ranging from two,thirds of a knot to one knot ferer, who treats it the same as he w�uld any other 
per hour. The four other steamers belonging to .• this photo-lithographic transfer. 
company wel'e fitted with bronze blades when huilt. The only way to fail with this method is to over or 
Other iustances might be mentioned, but these will in- under expose the print, or to use a bad negative. The 
dicate the appreciation which steamship companies negative must show perfectly clear lines. Some of the 
have entertained for this particular kind of bronze, and newer papers of cOlIlmerce contain too little gelatine to 
there is every prospect that the use of the metal for succeed perfectly ; therefore, it is best to make the pa­
propellers wil l  extend. Outside the circle of the mer- per at home. It is not a very complicated process, as 
cantile marine, we have the example of the British �he color of the image under. the developer is not all­
Admiralty.. The Colossus was fitted with twin screws Important. A good formula 18 : 

of manganese bronze after a series of experiments on Gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 grains. 
the strength of this material as compared with gun l Water . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . _ . . . . . . . . . . - . .  _ 80 0unOOll. 
metal, the trials being made at the works of Messrs. When the gelatine is quite soft, melt it at 120· F. , 
Maudslay, Sons & Field, in the presence of the Ad- and add 820 Itrrainl of ammonium broluldll. Stir it uu-
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til it is dissolved, then add ten minims of hydrochloric 
acid and stir "lfell. 

In 10 ounces of water dissolve 450 grains of nitrate of 
silver, bringing this solution to the same temperature 
as the gelatine solution ; now proceed to pour the sil­
ver solution into the gelatine in a very thin stream, 
stirring it vigorously all the t.ime. Now strain it into 
a warm dish, and tilt the solution so that it is only 
along one edge of the dish. Having made a small roll 
of the paper, lay one edge of the roll upon the liquid, 
and as it curls take hold of it and lift it l'lowly up, when 
the paper will unroll itself and receive a nice even coat 
of emulsion. Hang it up to dry, and repeat until all 
the emulsion is used. 

For hall tone transfers, use the bromide and chloride 
of calcium with 200 grains extra of gelatine, drying the 
paper at as high a temperature as possible without 
melting the gelatine. Paper with this , emulsion upon 
will be very hygroscopic, and m ust he kept very dry. 
Before use, always dry the paper, and warm ag-ain be­
fore developing, so as to encourage reticulation of the 
gelatine. 

This paper is to be exposed under a half tone nega­
tive, developed and washed, then inked up as directed 
f()r the line transfers, followed by illlmersion in the de­
veloper, and subsequent exposure to light, washin/r, 
and drying. To transfer to stone, trim with a pair of 
long shears, then put it into the damping book until 
q uite limp. Then sponge the back of the transfer with 
a solution of oxalic acid 1 part, water 100 parts. Take 
great care that none of this solution gets on the front 
of the transfer. Lay the sheet in position upon a cold, 
dry stone, and pull it through the press, with plenty of 
pressure, five or six times, without lifting the tym pan. 
The paper can be lifted off, leaving the image in ink 
on the stone. Gnm it in, and leave it for five or six 
hours before rolling up.-Photo. News. 

. . . . .. 
Bubber Stamp Ink. 

The.> usual rubliler stamp inks are prepared with 
wat ... soluble aniline colors and glycerine. A good 
for#lula, which we have tested practically, is given by 
Dfeterich : 

BLUE RUBBER STAMP INK. 

Aniline blue. water sol., 1 B. . . . . . . . . . . . . . . . . . . . .  . . . . . .  II parts. 
Distilled water. _ . _  . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . .  _ . .  10 ., 
Pyroligneous acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 .. 
Alcohol . . . . . .  _ . . .  . .  . . . .  . . . .  . .  . .  . .  . .  . . . .  . . . .  . . . . .  . .  . . . . . .  10 " 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 .. 

Mix them intimately by trituration in a m6rtar. 
[The blue should be, well rubbed down with the water, 
and the glycerine gradually added. When solution is · 
effected, the other ingredients are added.] 

Other colors are produced by substituting for the 
blue any .one of the following : 

Methyl violet, 3 B _ . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . _ . . .  3 parte. 
Diamond fuchsin I. . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  _ . 2 .. 
Methyl green, yellowish . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  4 .. 
Vesuvin B (brown) . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . 5 .. 
Nigrosin W (blue black) . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .  4 .. 

If a bright red ink is required, 3 parts of eosin BBN 
are used, but the pyroligneous acid must .be omitted, 
as this would destroy the eosin. Other aniline colors, 
when used for stamping ink, require to be acidulated. 
-American Druggist. 

.. . . . . 

Improved Iodleell. 

Burr's patent combination index, manufactured by 
the Burr Index Co. , of Hartford, Conn., covers a long 
felt need in the way of improved indexes. We speak 
from experience, as we hll.ve had the Burr index ill use 
in the SCIENTIFIC AMERICAN office for over two years 
past. Our first order was for an index for 1 0,000 
names. The work proved so useful we soon ordered 
another of still larger capacity. 

This index is extensively used by the United States 
and Canadian governments, leading railroads, banks, 
insurance companies, and representative firms in all 
parts of the country. The system is complete, tile 
plan simple for general use, readily understood, and so 
arra.nged that any name can be fo·und at once. 

The indices are made with great care, from the best 
of material, calculated for constallt and hard use : made 
of any size, ranging in capacity from 500 to 1 ,000,000 or 
more names, and the largest nu m ber of names can be 
handled with the utmost rapidity and convenience. 

4 . e • ..  
Wlld Boal'll among {;II. 

According to the American Field, wild boars have 
become very numerous in the deep recesses of the 
Shawangunk Mountains, that border Orange and Sul­
livan Counties, N. Y. They are the genuine Black 
Forest wild boars of Europe, the descendants of nine 
l'Qrmidable and ferocious boars and sows which Mr. 
Otto Plock, of New York, imported some few years ago 
for the purpose of annihilating the snakes and vermin 
that infested his estate near the Shawangullk Moun­
tains. After the boars had eaten up all the snakes and 
vermin in the inclosure, they longed for more, and dug 
under the wire fencing and escaped to the mouutains, 
where they have since bred and m�ltip1ied. They are 
so ferocious that the moat darin, hunter is said to 
hesitate before attacking them. They have· immense 
heads, hUilt tusks &Ild ihould8t8, a.n.d lank- hind parts. 
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THE NEW LONDON DOUBLE TRACK RAILROAD IIRIDGE 

AND DRAW BPAli. 

(Oontinued from first page_) 
by the largest drawbridge in the world, and a Baving 
for the traveler of no inconsiderable amount of time 
will have been effected. 

The work now in progress involves not only the 
bridge proper, but some five miles of approaches. Mr. 
Alfred P. Boller has been appointed engineer in the 
service of the railroad, for the designing and !luper­
intendence of this work. The new line of railroad 
makes a detour in New London and reaches the shore 
at Winthrop's Point, about half a mile above the 
present ferry landin�. The company in building the 
bridge was limited by conditions imposed by the U. S. 
authorities as to its position and span. which, together 
with the favorable disposition of the shores, caused this 
point to be selected. On the eastern side, after the 
shore line is passed, some very precipitous and rocky 
ground is encountered. The new line is carried through 
this region for about four miles before joining the main 
line_ No saving in distance is effected by the change. 
The legal restrictions and nature of the ground made 
the change of route a necessity. 

The Thames River is a tidal estuary about fourteen 
miles in length. Near its mouth is the town of New 
London, at its head is the town of Norwich, at \fhich 
point the Niantic and Shetucket rivers enter it. The 
bridge is lOCated at a narrow portion, where the inlet 
diminishes to 1 ,500 feet in width. On the west shore, 
the bank descends quite steeply to the river; on the 
east, the rise is gradual and the water grows shallow 
wore slowly. Fortunately for the building operations, 
the current is a sluggish one, even in spring freshets, as 
a role. not being very serious. The depth of water in 
the channel, which may be said to include over two­
thirds of the width, varies from forty to sixty feet. 
The bottom is soft at the surface, but runs into a 
stiffer clay with sand and gravel as a greater depth is 
reached, and about 130 feet below the water level ' a 
hard bottom is reached. This bottom, by means 
of piling, is used to support and carry the bridge 
piers. 

It is evident that the depth was too great to admit 
of pneumatic working, and the expense of dredging 
down and sinking a com plete caisson to the solid ground 
seemed to prohibit this mode of construction. A 
novel method was therefore adopted. An open caisson 
or double-walled crib was built and sunk into a hole 
formed by dredging to the depth of 18 feet below the 
natural bottom. The center area of this crib was 
divided into pockets, and the whole was driven full of 
piling that ran down to hard bottom._ The piles were 
then sawed off ; for the center pier, 60 feet below the 
surface of the water ; for the other piers, 42 and 50 feet 
respectively. An open top caisson was now built with 
a solid bottom, and with temporary sides carried up 
above its 1I00r_ It was fastened with composition 
spikes. The bottom was of 12 by 12 inch hemlock, and 
the sides and deck were cased in double courses of 
planking impregnated with 14 lb. of eaal tar creosote 
to the cubic foot of timber. It was floated to its posi­
tion over the piling and crib work. The masonry for 
the piers was laid upon the bottom of this floating 
('.aisson, which gradually sank under the weight until 
it reached the piling. 1'he masonry was then carried 
up until above the surface, when the temporary sides 
were remt)ved, and the masonry pier stood alone in the 
center of the stream. 

The cribs, it will be remembered, were sunk into 
dredged holes. The center was pretty well filled with 
piling, but as it stood unbraced within the crib, sand 
was dumped upon it before the caisson was lowered. 
This filled every interstice, and the piling is now held 
as firm and immovable at the top as at the bottom. 

The three river piers were all established in general 
by this method. As the center pier has to sustain 
alone and unaided the great draw span, it was thought 
best t,o submit it to an IAnusual consolidating process 
and incidental test. It. was accordingly loaded with 
2,700 tons of pig iron. '.rhis compressed all the timber 
portion strongly together and forced the caisson 1I00r 
down upon the piling. , Thus any piles that projected 
a few inches above the rest were forced into the 
wooden caisson bottom, so as to give all an equal 
beariug. To give some idea of the amount of metal 
thus deposited upon the pier, the operation of loading 
the pier is i I lustrat,ed in one of the cuts. 

The superstructure is built entirely of steel . For 
most of the members open hearth steel is used. For 
some compression members Bessemer steel is admitted. 
The end spans are covered by deck trusses on the tri­
angular system, twenty-four feet deep, These are of 
150 feet span each_ Next come the two long spans, one 
on each side of the draw, and of 310 feet span each. 
These are through trusses, the 1I00r or deck lying in the 
pIane o'f the lower chord. In the center they are 45 
feet deep, at each end 25 feet. The draw span is 502 
teet long. At the center it is 75 feet deep, and runs 
down at each, end t0 2li feet. The cUrve described by 
eaeb division of the truss is a parabola, so that the con­
tour of the cable of a suspension bridge. when the 
bridge 'iii equally loaded ·· 'O,,:"er ita entire · length. is to a 

cJeitutifi t �tutrjeIU. 
oertain extent, exhibited. All the span le�gth8 are 
given from center to center of piers. 

The central draw span affords two clear openings of 
225 feet width each. The great width was exacted by 
the Federal government, who possess a naval st,ation 
above the bridge, and who desired as little obstruction 
as possible to be placed in the channel leading thereto. 
Another feature was del!igned to accelerate the rapidity 
of operation of the draw. The design provided for 
swinging the bridge through the entire circle. Thus, 
when opened for · the passage of a vessel, it could be 
kept rotating, following the motions of the vessel as 
she passed through and closing without reversal. 

The machinery for moving the draw is placed upon 
the central pier, below the bridge spll.n. It comprises 
an engine with two oscillating cylinders, 7 by 10 inches, 
runnin� at 200 revolutions per miuute. This motor 
operates through differential gear; and is thrown into 
and out of engagement by friction clutches. The turn­
table proper is of steel, with a heavy rim, which bears 
upon fifty-eight cast steel wheels. These are coned and 
bear upon accurately matched steel tracks. The drum 
is 5 feet deep, and is supported upon eight equidistant 
points upon the table. 

Under the pivot pier there are 640 piles, distributed 
over an area of about 5,000 square feet. The rest piers 
are carried upon 368 piles, each distributed over nearly 
4,000 square feet. The draw span and table alone weigh 
1,200 tons, anj, in connection with the stone and caisson 
1I00r, brings a weight of eight to ten tons to bear upon 
each pile. 

The superstructure is proportioned and calculated to 
bear a live load of 3,000 pounds to the lineal foot of 
track, with the superadded weight of two consolidated 
locomotive engines. It is two-tracked for its entire 
length. 

The chief engineer, Mr. Alfred P. Boller, of this city, 
was seconded in carrying out the work by Colonel J. 
Albert Monroe, resident engineer. Mr. Alexander 
McGaw, of Philadelphia, was contractor for the 
masonry, and Mr. Warren Roosevelt for the piling and 
and timber work. The trusses and metallic super­
structure were supplied by the Union Bridge Co" of 
�ew York and Buffalo. 

AI IlU'ROVED FOLDING STEP-LADDER. 

The accompanying illustration represents a folding 
step-ladder which lllay be used as an ordinary ladder, 
or automatically 
converted into a 
folding step-lad­
der, one of the 
small views show-
ing a vertical sec­
tion of the upper 
portion o f  t h e  
ladder in folded 
position for use 
as a folding step­
ladder, and the 
other represent­
ing one of the step 
hinges. This in­
vention has been 
patented by Mr. 
John A. Neill, of 
No. 214 L Street, 
E a s t Portland, 
Oregon. The lad- '- - \�\" '\ ( der is formed with 
two p a i r  s 0 f 
double uprights, 

NEILL'S STEP-LADDER. 

and folding supports or legs, the latter being secured 
to the top by plates bolted thereto and secured to the 
under side of the top. The upper ends of the double 
uprights project and move between the plates, and are 
connected thereto by screws or pins riding in curved 
slotsin tlie plates. The upper ends t)f the double up­
rights are formed with inclined surfaces which fit 
against the under side of the top when the ladder is 
unfolded, and are connected together on each side by 
the bent cross portion of the hinge, the main portion 
of which extends between the uprights and beneath 
the steps, serving as a brace therefor. The legs and 
douole uprights are held in unfolded position by 
means of folding brace arms. 
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one person can be classed as both white and black, 
America.n and foreign born, and if foreign born he can 
only come from one country. 
. These cards when punched are placed one at a time 

in a sort of press, and a lever operated by one hand is 
brought down, when a series of pins are brought against 
the card. Whenever a hole has been punched in a card 
the corresponding pin passes through into a mercury 
cup beneath, completing an electric circuit. These 
circuits, one for every hole, pass out to a large number 
of counters which operate electrically, and which add 
npon their dials all items of the same kind upon the 
same dials ; as, for instance, all white men upon a dial 
marked white males ; all b usiness or professional peo­
ple upon dials which illdicate their particular business 
or profession. The cards, as they leave the press, are 
all sorted by means of an electrical sorting device, 
whereby they mltY be separated into groups or States 
of the Union. 

It will thus be seen that the machines are much 
more reliable than the most accurate human agency, 
and that one machine will do the work of a large num� 
ber of clerks. The next census of this country will be 
taken with these machines, and two will be sent to 
�ew York soon for the 1890 census taking. 

. . .  , .  

Treatment of F'orelKn Bodle. In the Stomacll. 

A method of treatment for foreign bodies in the 
stomach, which appears to be generally  known and 
practiced with almost uniforlll success in both England 
and the Continent, consists in the administration simply 
of large amounts of potatoes, to which the· diet should 
be restricted. It is stated by Professor Cameron, of 
Glasgow, that this plan, which, so far as we know, is  
almost unknown in. this country, originated with the 
London pickpockets, whose custom it is to immediately 
swallow small articles of jewelry acquired in the pur­
suit of their profession, and then depend on their re­
covery through the evacuation which follows the 
abundant use of the potato diet. Several cases are on 
record where this method has proved eminently suc­
cessful. Thus,· Dr. Salzer (Deutsche Medizinal Zeitung 
for January 24, 1889) reports the case of a child who 
had swallowed a brass weight of three hundred grains 
in September, 1887, and in whom the physician was on 
the point of performing gastrotomy. According to Dr. 
Salzer's advice the child was put in bed, kept on his 
right side, so as to facilitate the passage through the 
pylorus, and then fed with as much potato, prepared 
in different methods to I!timulate the appetite, as he 
could be persuaded to take. In five days the foreign' 
body was evacuated in the falces. He also refers to a 
case of a patient who had swallowed a set of artificial 
teeth, and another who had swallowed a breast pin 
one and a half  inches in diameter, in both of which 
cases the foreign bodies were removed without difficulty. 

At the meeting of the Society of Physicians in Vi­
enna, at which the above cases were reported, the dis­
cussion which they stimulated led to the report of 
several other cases, one especially, by Hochenegg, 
which is especially remarkable in that it dealt with the' 
case of a young carpenter, who, in 1884, swallowed a 
long nail, which was removed by gastrotomy. Two 
years later the patient was so uufortunate as to swal­
Iow a second nail similar in all respects to the first,. 
The potato cure was employed, and the nail was secured 
after nine days. In the Deutsche Medizinal Zeitung for 
March ,, 11, 1889, Dr. Deichmuller refers to a case of a 
young girl , ten years of age, who had accidentally 
swallowed a pin. Pain was complained of under the 
breastbone, and Dr. Deichmuller, acting on the sug­
gestion acquired through the report of the above cases, 
restricted the patient to the potato diet. Very shortly 
afterward the pain disappeared from the chest and was 
felt in the stomach. Six days later it appeared in the 
right inguinal region ; two days subsequently. having 
increased in severity, it was felt in the left inguinal 
region, while in the evening of this day the foreign 
body was evacuated with the falces. 

It is hardly necessary for us to call attention to the 
prin�iples upon which this method is based. Potatoes, 
as is well known, are com posed of nearly twenty per 
cent. of carbohydrates; eighty per cent. of the solids 
being starch and cellulose. On account of this large 
amount, of carbohydrate, a great portion will resist 
the action of the digestive j uices. The cellulose and 

.. ' 4 • , • other carbohydrates increasing greatly in volume frOID 
The Electrleal CeDI,". Machine. imbibition with water, lead to an accumulation of an 

This system of machines may be described as follows : immense amount of indigestible residue ; consequently 
The census collector will call with his printed blank, the intestinal tube is,  throughout the entire time of 
and answers to questions will be written in the usual the administration of this food, lIlled with large masses 
way. These sheets will then be placed before a person of non-absorbable matter. The folds of the intestine 
who operates a machine which may be likened to a become obliterated, and fixation of the foreign body in 
type writer, except, instead of the usual ink mark on the intestinitl tube is thus avoided. It seems that from 
paper, small round holes are punched in a card. The five to nine days, or even longer, are required (or the 
cards, one for each person, are about 6� inches in evacuation of the foreign body, and in every case 
length by 3 inches in width, and the particular position which does not seem desperate, a trial of this simple 
of a hole in a ca.rd indicates I.\.n, answer to some of the plan of treatrnent should precede resort to gastrotomy. 
questions in the printed blank. As lDany as 250' items In . fact, at � the ' recent meeting of the Vienna Medical 
of information can 'be punched out upon .a card. 8:l- College, Prof. Billroth said thnt since the introduction 
though no one card would ever have more than' qqf: 6f this procedure; gastrotomy for foreign bodies should 
tenth part of the whole 'Dumber. all. for gamplfl i!� , �lIui an QbaollJte operation.-27Jer� G4ZetU. 
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.AI{ Dn'ROVED Am SHIP. 
, An air ship designed to be completely nnder the con­
trol of the .operator, and to be easily steered and pr.o­pelled in any direction. with, on, or against the wind, 
is sh.own in the accompanying illustration, and forms 
the subject of a patent issued to Mr. Herman A. J. 
Rieckert. af  No. 124 Rivington Street, New York City. 
The m.ost prominent feature of the construction is a 
ballo.on made in three c.ompartments, the lower one 
stiffened by a framework and supporting the sec­
ond c.ompartment, on which is secured the third c.om­
partment. exposed t.o the action of the wind. and with 
its edges attached to the framework. A closed basket, 
the interior of which is partly shown. is supP.orted on 
the under side of the balloon:and contains a motive 
p.ower, preferably in bicycle form, f.or operating sidewise 
flapping wings and central wings. A sucti.on wheel is 
mounted to r.otate ab.ove the basket at its rear from the 

in shape, while the outer wings are placed in an in­
clined position. and have an outer frame and a central 
partition, between which and the sides of the frame 
are slats, on which itre secured strips of canvas. These 
strips are bag shaped. the outer ends of each extending 
under the next following slat, so that when the wings 
move upward the bag parts of the canvas strips are 
opened down ward, and when the wings move down ward 
the bag parts are pressed up a.gainst the slats. whereby 
the wings will operate with their full power on the 
air. The central wings als.o have similar slats and can­
vas, and the arrangement is such that when the outer 
wings move upward the inner ones move downward. 
and vice versa. The b..alloon is also provided with the 
usual device for letting out gas in case a rapid descent 
is desirable. and it is designed that boats shall be se­
cured to the bottom of the basket to sustain the entire 
device above water should it descend on a' lake or 

motive power l.ocated in the basket, communicated ocean. 
through a friction wheel, which can be readily thr.own 4 . . . .. 

int.o and .out .of contact with the suction wheel, while a Chance Cor Inventive Genius. 

propf'ller wheel is secured on the shaft of the friction The State Grange of Illin.ois, through its executive 
wheel, to be operated thereby. The Rteering device, c�mmittee, headquarters at Joliet. �ffers $10,000 t.o 
located in front of the basket, c.onsists of a vertical be paid to any one who- will invent a machine or de­
wing m.ounted t.o swing, and a disk wing pivoted .on vice to attach to reapers that will bind wheat and oats 
the vertical wing, rQpes extending intQ the basket fQr I with straw. 
operating the wings. Connected with the ballQ.on is a Said device may wQrk and twist its straw direct 

of infant life. , Hearing, therefQre, is the only special 
sense which is nQt ·active at this time. The child hears 
by the third .or fourth day. Taste and smell are senses 
at first mQst active, but they are nQt differentiated. 
General .organic sensatiQnS of well-being or discomfort 
are felt frQm the first ; but pain and pleaEure, as men­
tal states. are not noted till at .or near the secQnd 
mQnth. 

The first sign of speech in the shape of utterance of 
conSQnant sounds is heard in the latter part of the sec­
ond m.onth ; these cQnsonants being generally " m," 
" 1', " " g," .or " t." All the movements of the eyes be­
come cQ-ordinate by the fourth month ; and by this 
time the child begins tQ have the " feeling .of self," 
i. e.,  he I.oQks at his own hands, and looks at himself in 
the mirror. The study of the child's mind during the 
first year shQWS cQnclusively that ideas develQP and 
reasoning prQcesses occur befQre there is any knQw­
ledge of wQrds .or of language ; thQugh it may be as­
sumed that the child thinks in symbQls, visual or audi­
tQry, which are clumsy equivalents fQr words. By the 
end .of the year the child begins to express itself by 
sQunds, i. e. , speech begins. The development .of this 
speech capacity is, according to Preyer, in accordance 
with the develQpment of the intellectual PQwers, By 
the �d of the secQnd year the child's PQwer .of speech 
is practically acquired. 

AN AIR SH1P WITH BALLOON DESIGNED TO BE READILY PROPELLED IN ANY DIREOTION. 

filling receptacle, communicating with its three com- frQm the reaper. or .it may be a separate machine 
partments, this receptacle having an inlet pipe adapted that will twist the straw and wind on large spoQls 
to be cQnnected with the gas supply, while three outlet that may be rereeled .on smaller spools by the farmer 
pipes lead to the compartments, and apertured slides and set in place in the reaper when wanted. Said 
held in the receptacle cQntrol the inlet of gas and the money to be paid as soon as the device is prQved to 
outlet of air. In the basket are wheels mounted to be be a success. Should mQre tlian one pers.on claim the 
fotated by crank arms and treadles, an eccentric being abQve $10,000 on his inventiQn, the committee reserve 
secured .on the shaft of the central fiy wheel, a rQd ex- the right t.o choQse the .one that tQ them seems most 
tending upward frQm which is cOlmected with a lever, practical. The said patent tQ be issued fQr the use 
by which the suction wheel is operated, while the flap- and benefit of the Illinois State Grange and legally 
ping side and central wings are operated from the rQd. transferred by the said patentee. This offer hQlds 
Combined with the main flywheel is a starting device, good until July 8, 1889, and is signed by the fQllowing 
consisting of a frictiQn wheel adapted to engage the officers of the Grange : 
periphery of the flywheel, while the shaft on which the J. M. THOMPSON, 

frictiQn wheel is secured carries a prQpeller wheel, its Mallter IllinQis State Grange, Joliet, Ill. 
sha.ft having a pivotal bearing, with the free end of J. R. SHAVER, Ottawa, 
which a lever is pivQtally connected, to throw the bear- GE,ORGE R. TATE, Smithton, 
ing up or down to alternately engage or disengage the J. H. VANARSDALE, Peoria, 
frictiQn wheel. Executive CQmmittee. 

The different compartments of the balloQn arec""ov- • • • , • 
ered with the usual material, preferably silk�' a.�d GroW'th oC &lJe tlhlld's Mind. 

the tQP cQmpartment is made to shift and assunie dif- In the last vQlume of · the ',<, EducatiQn Series," on 
. ferent positiQns accQrding to the directiQn and strength " The DevelQpment of the Intellect," Mr. H. W. Brown 
of the wind, .our illustration showing its positiQn at a has presented a conspectus of the observati.ons of Pro­
normal pressure of the wind or at a normal velQcity of fessQr Preyer on the mind of the child. This CQnspec­
the air ship. A sidewise pressure .of the wind causes tus shows chronolQgically the gradual devel.opment of 
,the top cQmpartment to shift to the right or left, while the senses, intellect, and will of the grQwing child, and tpe central compartment is almQst stationary, shifting presents in a cQndensed form the result of a great 
very little. On the under side of the lowest com part- number of ca�ful observations. Many · of these re­lIi.,nt is a transverse offset directly a.bov� the propeller suIts are already well known, but the presentation of -;Vheel. tbe o1Jset causing the air thrown · out . by the , them in a systematic and complete Wity has not heretQ­
�peller .wheel to exert ,a pressure against the front fore been done. 
.part of tha .lower compartment, so that _he balloon Jt . J� recorded that sensibility to light, touch, tem­.wQhJH more ea8lly. The inner wiogs are recta.ngul� �tute, smell, and . taste are present on tbe first da.y 

PrQfessQr Preyer's most striking aud important .con­
clusiQn, in his .own .opiniQn, is that the nQrmal infant 
can form cQncepts and perform lQgical operations with­
.out the aid .of words, or gestures, or symbQls of any 
kind. He also shQWS what was knQwn before, that the 
infant understands spoken language before he can pro­
duce the sQunds he hears ; and finally that the child, 
befQre he begins tQ speak, fQrms all the sOUIids that 
occur in his future speech. Pr.ofessQr Preyer thinks 
that bv his observatiQns he a has bridged over the 
.ouly g;eat gulf between the child and the brute ani­
mal." 

The learned professor dQes nQt believe in stimulating 
the infant imagination by fairy stories .or religious 
myths ; but he believes in II }ESQP'S Fables," and has 
his son repeat .one to him every mQrning. Such are 
some of the advantages .of being the fo.on of a physi­
ologist. -Medical Record. 

• • • • •  
'.I'ubercular Meningiti s. 

An interesting nQte is taken frQm a paper by Dr. 
Skeel' • .of Chicago, on the diagnosis .of tubercular men­
ingitis. The symptom is " a small circle which fQrms 
in the iris near to and cQmpletely surrounding the pu­
pillary margin. At first it is very indistinct, and re­
sembles a wreath of white clou::ls, the edge .of which ex­
tends at first. to the free border of the iris. In from 
twelve to thirty-six hours the whole margin .of the iris 
will . be �nvel ved, having become of a yeUowish Qr whit­
ish brown color, and appearing irregular, thic:k@ed, 
and sQmewhat granulated." Dr. Skeer cQnsiders that 
when in a case of cerebral meningitis the wreaths of 
white clouds appear in the iris, the question of diagno­
siB is settled beyond a doubt. 
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A SIREN FOR MEASURING VELOCITIES. 
BY GEO. :M. HOPKINS. 

In this instrument advantage is taken of the well 
known fact that for every tone a resonator may be pro­
vided that will respond to and re-enforce the vibrations 
producing that tone. The length of a closed resonant 
tube is one-fourth that of the sonnd wave to which it re­
sponds. The length of an open resonant tube is one-half 

Fig. l.-DETERMINING SPEED BY RESONANCE. 

that of the sound wave to which it responds. It is 
obvious that a telescopic tube may be adj usted to re­
spond to different pitches. Knowing the number of vi­
brations required per second to produce a certain 
pitch, it is comparatively an easy matter to determine 
the rate of any series of regular air vibrations by ad­
j usting the tube to such a lengt,h as to cause it to re­
spond to the vibrations. 

In Fig. 1 is shown a resonant tube supported over a 
small fan wheel. The fan has. ten blades, so that during 
one revolution it sends ten puffs of air up the tube. By 
gradually increasing tIle velocity of the fan a speed will 
. be reached at which the tube yields a low but distinct 
musical tone. If, for example, this .tone corresponds to 
middle C, it is known that 261 puffs of air are made in 
the tube, and .that since there are ten blades to the fans, 
the number of revolutions of the fan shaft must be 
1I1V- = 26 ' 1  per second, or 1,566 revolutions per minute. 

In Fig. 2 is illustrated a siren constructed on this 
principle. The parts of this instrument are shown in 
detail in  Fig. 3. It consists of a circular casing contain­
ing a rotary fan which draws in air at the center and dis­
eharges it through an opening in the top of the casing. 
The blades of the fan are arranged radially UpOll op­
posite sides of the disk, and the fan is encircled by a 
perforated rim, which fits the circular casing and acts as 
a valve in controlling the escape of air. The perfora­
tions of the rim correspond in number and position 
with the fan blades. 

The discharge 01 
a socket for re-

Jtitutifit �mtri,au. 
nating tube re-enforces the particular note to which it is 
tuned, so tha� when a speed is reached corresponding 
with the adj ustment of the tube, the fact is known by 
the superior strength of that particular note. Any 
change of speed. may be detected by the lessening of 
the intensity of the sound and the change of pitch. 

The siren is shown in Fig. 4 in connection with 
mechanism for driving it by hand. It is provided with 
a revolution counter and with a trumpet-shaped reso­
nator. It is designed to be used in the same manner as 
the siren of Cagniard Latour, and, like that instru­
ment, yields sounds under water. 

• I e ,  • 
lJ'llUy oC Hobbles. 

Said a gentleman who had seen much of human life 
and was himself an enthusiastic student at threescore 
years : " No man in this world can be happy without a 
hobby. " 

. With this as a text, another scholarly and amiable 
hobby rider said, as an introduction to a lecture upon 
his favorite study : " Indeed, for diverting our minds 
from the little crosses which we all have to bear, there 
is no earthly solace so healing as a subject in which we 
are intensely interested - something to which the 
thoughts may at any moment recur when weary of the 
suggestions we would escape. 

.. When, in addition to being an innocent diversion, 
ours is a useful study, we and our fellow-mortals are 
alike gainers. The person who passes through life 
without being an enthusiastic student of something 
loses more than he can appreciate. 

" I  emphasize the something, because nothing but 
natural selection can decide what ought to be each per­
son's field of work. Nature is generous ; the field is 
the world. With one it may be rocks or ferns, with 
another mosses or oaks ; or leaving untamed nature 
for applied science, it may be the steam engine or the 
telescope, the . field of language or the human form. 
No person has a right to say : • My study is important, 
and yours is useless. ' Each man's hobby is really for 
him the most valuable addition he can make to his 
own happiness, and the lllost precious contribution on 
his part to the su� . total of human felicity and gen­
eral knowledge."- Universal Tinker. 

.. ' . , . 
Wha' are the Though's oC 'he Dying 1 

In the Societe de Biologie, Fere affirmed that a dyi� 
person in his last moments thinks of the chief events 
of his life. Persons resuscitated from drowning, epilep­
tics with grave attacks, persons dying and already un­
conscious, but momentarily brought back to conscious­
ness by ether injections to utter their last thoughts, 
all acknowledge that their last thoughts revert to 
momentous events of their life. Such an ether injec­
tion revives once more the normal disposition of 
cerebral activity, already nearly extinguished, and it 
might be possible at this moment to learn . of certain 
important events of the past life. Brown-Sequard 
mentions the remarkable fact that persons who, in 
consequence of grave cerebral affections, have been 
paralyzed for years, get back at once when dying their 
sensibility, mobility, and intelligence. All such facts 
clearly show that at the moment of dissolution import­
ant changes take place, reacting upon the composition 
of the blood and the functions of the organs.- Wien. 
Med. Zeitung. 

Japanese Gold Thread. 

The above article, used in finer embroidery on ac­
count of its elegant luster, consists of a core of sil k  or 
of wool and a spiral envelope of thin gilded paper. 
The strip of paper is only two-fiftieths to three-fiftieths 
of an inch wide, and therefore must be wound with the 
greatest care. The thread thus wound is 8aturated 

359 
The Marrla�e oC the Emperor of: China. 

The marriage of the Emperor of China took place at 
Pekin on February 25. The ceremonies enjoined by 
precedent appear to have been strictly followed. On 
the 25th the marriage procession started from the pal, 
ace at two o'clock in the afternoon, and wound its way 
by circuitous streets to the residence of the bride. The 
mouths of the streets and lanes in the line of the pro­
cession were barricaded with double rows of high mat­
ting, the streets had recently been repaired, and were 
covered with yellow earth, and the houses along the 

Fig. 2.-SIREN FOR MEASURING 
VELOCITIES. 

route were festooned 
with red silk. Offi­
cials and M a n  c h u 
bannermen, in their 
robes of office, lined 
both sides of the 
streets. The presents 
to the bride had pre-
viously been sent to 
her house. The pro· 
cession was headed 
by four horsemen as 
heralds, followed . at 
a short distance by a 
l a r g e  cavalcade of 
horsemen led by the 
t w o  imperial com­
missioners appointed 
to escort the bride ; 
then followed nine 
pairs of white ponies 
w i t  h yellow trap­
pings, two deep, led 
by men, next t w o  
large yellow s a t  i n 
sedan chairs, wi t  h 
eight bearers. These 
were followed by a 
huge crowd of ban­
nermen in large red 
flowered robes, car­
rying lanterns, with 
the character " felici­
ty " painted on them; 
then c a m  e halber-

diers with large, round yellow silk fans or screens and 
two closed silk umbrellas. Last of all came the phenix 
chair in yellow satin for the bride, carried by sixteen 
bearers, succeeded by groups of horsemen. At two 
o'clock the following morning the procession returned 
to the palace, carrying the bride and the two young 
concubines. The Empress is said to be twenty-foUl' 
years of age, the Emperor being only eighteen, and the 
'concubines, who are t wo sisters, twelve and fourteen, 
respectively. The streets were lighted with fixed lam ps, 
and the numerous bearers carried lanterns. There was 
no music. '.rhis is only the third time during the pres­
ent dynasty that the marriage of the Emperor has 
taken place while he was OL the throne. A week later 
on March 4, the Empress Dowager offiCially handed 
over the reins of power to the Emperor. 

.. .. . . .. 
BelBoval oC 'l'aUoo Marks. 

The following method is recommended by M. V ariot 
in the Revue Scientifique : The skin is first covereJ 
with a concentrated solution of tannin, and retattooed 
with this in the parts to be cleared. Then an ordinary 
nitrate of silver crayon is rubbed over these parts, 
which become black by formation of tannate of sil ver 
in the superficial layer of the dermis. Tannin powder 
is sprinkled on the surface several times a day for some 

days to dry it. A 
dark crust forms, 
which loses color 
in three or four 
days, and, in a 
fortnight or so, 
comes away, leav­
ing a reddish scar, 
free 0 f t a t  t o o  
marks, and, in a 
few months, little 
noticeable. It is 
w e  I I  t o  do the 
work in patches 
about the size of 
a five franc piece 
at a time. The 
person can then 
go on w i t  h his 
usual occupation. 

• I., ., 

ceiving a resona­
tor. The resona­
tor shown in Fig. 
2 consists of a pair 
of tubes made to 
slide telescopical­
ly one within the 
other, the inner 
one being gradu­
ated to indicate 
t h e  d i f f e r e n t  
lengths required 
f o r  d i f f e r e n t  
pitches, and con­
sequently for dif­
ferent speeds. As 
the fan revolves, 
the air drawn in 
through the holes 
at the center of 
t h e  c a s i n g  i s  Fig. S.-DETAILS OF THE . SIREN. Fig. 4.-CENTRIFUGAL SIREN. 

S E V E N T E E N  

year 0 I d locusts 
are due in New 
Jersey this sum­

thrown outward by centrifugal force, thus maintaining 
a pressure of air at the periphery of the fan. '.I.'he holes 
in the rim of the fan allow the air to escape in regular 
puffs, the frequeney of which depends upon the velocity 
of the fan. These puffs produce sounds varying in pit«;lh 
and intensity with the speed of the fan, and the re20-

gold thread, these threads possess the advantage of 
greater flexibility and finer luster. In this they equal 
the beautiful gold threa.d of the niiddle ages, whose 
manufacture for a long time was a lost art, and was re­
cently discovered by microscopic investigation .. -D, 
WoUen�Ge'W. 

mer, and Professar John B. Smith, the entomologist 
of. the . State Scientific S�hool at Rutgers College, New 
Brunswick, is making arrangements to secure a com­
plete record of t.heir coming (lnd going arid of their 
actioQs .. wNle here, their numbers, size, etc. There 
ill no such record now, it is said. 
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The ParI. ExhlbltloD-Table oC Con�re •• e •• 

Subject of Congress. Date. Name and Addrees of Preeident. 

to the lowest point ever known, and as there is not 
enough business to go around, those who can discount 
quotations from one to two dollars per ton below others 

------------------1--------· 1---------------------- , will secure the first rush business. Nothing has as yet 
1. Accidents to workmen . . . . .  , . . .  , . . . . . . . .  , . . . . . . . . . . 
2. Advanced t�aching . . . . . . . . . . . . . .  , . . . . . . . .  . . . . . . . . 

3. Aeronautics . . .  . . . . . . . . • • . . . . . . . . .  . • . . . . . . . . . . . .  

4. Agriculture • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . .  5. Alcoholism. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
6. Appl ied mechanics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
7. Architecture . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . .  
R .  Artistic proprietary dghts . . . . . . . . . . . . . . . . . . . . . . . . . . 
9. Assistance publique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

10. Baking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
11. Bioliography of mathematical science . . . . . . . . . . . . .  , 

12. Carc of the blmd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
13. Cel.,stial photography , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
14. Cheap dwell ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

15. Chemistry. . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 
16. ChrolJometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
17. Colonies. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . , 

18. Commerce and industry . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  

19. Co.operative stores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

20. Criminal anthropology . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
21. Deutistry . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
22. Dermatology and syphilography . . . . . . . . . . . . . . . . . . .  . 

23. Electricity . . . . . . . .  , . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
24. Ethnography. . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . 

25. Female work . . . . . . . . . . . . . . . .  . .  . . . . . .  . .  . . . . . . . . . . . 
26. FIre departments . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 
27. Geography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
28. Homeopathy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
29. Hortic:1lture . . . . . . . . . . . .  . .  . . . . . . . . . .  . . . . . . . .  . .  . . .  . . 

30. Hydrolo1!y and climatology . . . . . . . . . . . . . . . .  , . . . .  . . 
31. Ind nstrial proprietary rights. . . . . . . . . . . . . . . . . . . . . . . 
32. Legal medical science . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
33. Literary societies. . .  . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . 
34. Marine work . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

35. Mental medical science. . . . . . . .  . . . . . . . .  . . . . . 
36. Meteorology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
37. Methods of construction . . . . . . . . . . . . . . . . .  . . . . . . . . 
38. Mines and metallurgy . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . 

39. Money . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

4.0. Otology and laryngology . .  . .  . . . . . . . . . . . . . . . . . . 
41. Participation in profits . . . .  . .  . . . . . .  . . . . .  . . . . . . . . . . . 
42. Peace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

September 9 to 14 
August 5 to 10 

July 31 to August 3 
July 3 to 31 
July 29 to 31 

September 16 to 21 
June 19 to 2'� 
July 25 to 31 

July 28 to August 4 
June 28 to July 2 

July 16 to 26 
August 5 to 8 

June 26 to 28 
July 29 to August 3 

September 2 to 9 

September 22 to 28 
September 8 to 12 

August 10 to 17 
September 1 to 7 

August 5 to 10 
August 24 to 31 

August 27 and 28 
August 6 to 12 

August 21 to 23 
August 16 to 21 
October 3 to 10 

August 3 

June 17 to 27 
October 7 

Angust 5 to 10 
September 19 to 25 
September 9 to 14 
September 2 to 11 
September 11 to 14 
September 16 to 21 

July 16 to 19 

M. Linder, 38, Rue de Luxembourg, Paris. 
M. Greard, 'l'he Sorbonne, Paris. 
M. Janssen, Observatoire de Meudon, Seine-et·Oise. 
M. Meline, Palais Bourbon, Paris. 
M.  Ber!,;eron, 157, Boulevard Haussmann, Paris. 
M. Philtps, 17, Rue des Marignan, Paris. 
M. Bail ly, 19, Bonlevard Bonne·Nouvelle, Paris. 
M. Meissonier, 131. Boulevard Malesherbes, Parill. 
Dr. Roussel, 64, Rue des Mathurin" Paris. 
M. Cornet, 34, Rue de Rochechouart, Par,s. 
M. Poincare, 63, Rue Claude Bernhal d, Paris. 
M. Marten, 56, Boulevard des Invalides, Paris. 

M. Siegfried, 6, Rond·Point de Champs Elysees, Paris. 
M. de Jonquieres, 2, Avenue Bngeaud, Paris. 
M. Barbey, 22. Rue du Regard, Paris. 
M. Poirrier, 105, Rue Lafayette, Pa�is. 
M. Clavel, 2, Rue de Bourgogue, Paris. 
M. Brouardel, Ecole de M edicine, Pari •• 
Dr. Uav id, 180. Boulevard St. Germam, Paris. 
Dr. Hardy, 5, Boulevard Malesherbos. Paris. 
M. MRscart� 176, Rue de PUniversite, Paris. 
M. Oppert, 2 Rue de Sfax, Paris. 

M. Wolff, 18, Avenue Bosquet, Paris. 
M. de Bizemont, 184, Boulevard St. Germain, Pari •• 

Dr. L. Simon, 5. Rue de la Tour des Dames, Paris. 
M. Hardy, 4, Rne du Potager, VeT8ail les. 
M. Renon, Obl'!-ervntory d u  Pare, St. Maur, Seine. 
M. Tesserenc de Bort, 82. Avenue Marceau, Paria. 
Dr. Brouardel, Ecole de Medicine, Paris. 
M. J. Simon, 10, P ace de la Madelaine. Paris. 
M. Bernard, 43, Avenue du Trocadero, Paris. 
Dr. Falret. 114. Rue du Bac, Paris. 
M. Renon, Observatory de St. Maur, Seine. 
M. Eiffel, 60, Rue Prony, Parie. 
M. Castel, 144, Boulevard Raspail, Paris. 
M. Maguin, The Bank, Poris. 
Or. Dnplay, 2, Rue de Penlhievre, Paris. 
M. Robert, 15, Rue de la Banque, Paris. 

43. Periods of rest from work. . . .  . . . . . .  . . . . . . . . . . . . . . .  
44. Pigeon training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
45. Photography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
46. Physical exercises in education . . . . . . . . . . . . . . . . . . . .  . 

July 31 t�' August 3 
August 6 to 17 

M. p,Issy. 8, Rue Lahordere, Neuilly·sur·Seine. 
M. Leon Say, 21, RuelFresnel, Pal is. 
M. Janssen, Observatoire de Meudon, Seine·et-Oise. 
M. Janssen, Observatoire de Meudon, Seine·et·Oise. 
M. J. Simon, 10. Place de la Mad elaine, Paris. 

47. Physiological p"ychology . . . . . . . . . . . . . . . . . . . . . . . .  . . 
June 15 

August 5 to 10 Dr. Charcol,  117, Boulevard St. Germain, Paris. 
48. Popular traditions. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
49. Prehistoric anthropology and archreology . . . . . . . . .  . 
50. Primary educatIOn . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . 

51. Protection of monuments . . . .  . .  . . . . . . . . . . . . . . . . . . . 

August' i9 to 26 
August 11 to 19 

June 24 to 29 

M. Ploix, Quai Malaqnais, Paris. 
M. de Quatrefages, 36, Geoffroy St. Hilairp., Paris. 
M. Greard, rrhe Sorbonne. Paris. "@!'IPt-
M. C. Garnier, 60. Boulevard St. Germain, Paris. 
M. LisbOIme, 3. Rue St. Vincent de Paul, Paris. 52. Saving of life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

53. State aid in emigration . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  
54. Stale intervention ill labor contracts . . . . . . . . . . . . . .  . 
55. State regulation' of the price of food . . . . . . . . . . . . . .  . 

June 12 to 15 

July"i '
t0 4 

July 5 to 10 
l\f. Donnat, 11, Rue Chardin, Paris. 

56. Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
57. St.enography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

58. Share companies. . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  . . . 
59. Technical commercial education . . . . . . . . . . . . . . . . . . .  . 

August '4 to 11 
August 12 to 19 

July 8 to 12 

M' F. Paesy, S, Rne Labordere, Nenilly-sur-Seine. 
M. Leva8seuf, 26, Rue MODsieur.le.Prince, Paris. 
M. Grosselin, Palais.Bourbon, Paris. 
M. Larombiere, 16. Rue d'AssBs, Paris. 
M. Greard, The Sorbonne. Paris. 
Dr. Moutard·Mal'tin, 136. Boulevard Haus.mann, Paris. 
M. Faye, 95, Avenue des Champs Elyeees, Paris. 

60. Therapeutics . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . August 1 to I; 
61. Unification of time. . . . . . . . . . . . .  . . .  . . . . . . . . . . . . 
62. Utilization of rivers . . . . , . . . . . . . . . .. . . . . . . . . . . . . . . . . 

63. Veterinary medICine . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 
64. Workmen's clubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 65. Z0610gy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Septem ii�r 22 to 27 
Septero ber 19 10 24 

July 11 to 13 
August 5 

M. Guillemaiu, 55, Rue Bellechasee, Paris. 
M. Chanveau, 10, Rue Jules Janin, Paris. 

M. Milne-Edwards, 57, Rne Cuvier, Paris. 

Further information concerning these congresses can be obtained by applying to their respective presidents, whose addresses are given above. 

The meetings will be held in buildings within the 
limits of the exhibition, and detailed reports will be 
pu blished of the proceedings. Persons desiring to 
take part in any of the congresses or conferences will 
have to pay a small fee for becoming a member of the 
particular class in the group with which he is inter­
ested, 

As an illustration of the complete manner in which 
it is intended the congress work shl1ll be carried out, 
we give a summary of the electrical congress prepared 
by the organizing committee ; this congress was 
authorized by a ministerial decree, dated July 16, 1888 ; 
at the end of last year the committee had prepared i ts 
programme, and completed all its preliminary work. It 
has been decided that the congress shall open on 
August 24 next, and shall last over a period of eight 
days. The president of the commission is M. Mascart, 
the vice-presidents are MM. Fontaine, Gariel, and 
Lippmann ; the secretaries are MM. Hillariet, Hos­
pitalier, and De Nerville. Applications from all those 
who desire to assist at the congress should be addressed 
to the president, M. E. Mascart, 176 Rue de l'Univer­
site, Paris; the amount of subscription will be 20 francs 
= $4. 

In a circular prepared by the commission it is pointed 
out that the international electrical congress held in 
Paris in 1881 had an importance the value of which 
could not be exaggerated. The decisions arrived at 
d uring that congress have been accepted all over the 
world, alike by men of science 'and by manufacturers. 
The Paris exhibition of 1889 suggests the necessity of a 
similar reunion, not only on account of the vast pro­
gress that has been made in electrical science since 1881 , 
but also because many important problems which could 
not then be solved can now be approached with con­
fidence on account of the great experience which has 
been obtained during the last eight years. The follow­
ing programme has been drawn up by the commission 
for this congress : 

First Section ; Measurements.-Units ; recent inyes­
tigations on the unit of resistant'e ; reports on electro­
magnetic and electro-static units ; new practical units ; 
instruments for measuring electrical energy, currents, 
resistances, electromoth'e force, capacity, induction 
coefficients, magnetic field, etc. ; practical standards of 
current and electromotive force. 

SeMnd Section ; Induction Machines. - Trans­
former�.-Distribution. Recent progress in the theory 
and construction of generating and receiving machines ; 
processes of automatic regulation ; definitions and 
measurements of efficiency ; comparisons between alter­
nating and continuous current machines ; transformers 
for continuous and alternating currents ; mathemati­
cal investigations;  measurements of efficiency ; compar­
ison of the two systems. Systems of distribution ; 
canalization. Central Iiltationlil ; advantageliJ a.nd dill-

advantages attending the use of extremely high power 
machines compared with that of an equivalent group 
of small power machines ; r!lServe machines ; ad van­
tages and inconveniences of electrical and mechanical 
connections between groups of machines. 

Third Section ; Electro·Chemistry.-Batteries and 
aC0umulators. Different types employed in commerce ; 
electromotive force, discharge, capacity, duration ; 
cost price of electrical energy. Electrolysis ; electro­
motive force necessary for commerical purposes ; elec­
trotyping ; strength of currents, composition of baths, 
temperatures employed ; their influence on the quality 
of depositions ;  separation and refining of metals. 
Electro metallurgy ; electrical furnaces ; electrical 
welding. 

Fourth Section ; Lighting.-The lighting of dwell­
ings, workshops, and public thorough fares ; amount 
of light necessary for each case ; measurement of light;  
d istribution and intensity of the sources employed ; 
comparison .between the voltaic arc and incandescent 
lamps ; high power incandescent lamps. Regulators ; 
means employed for reducing resistances and lamps. 
Incandescent lamps ; new methods of manufacture ; 
their efficiency and duration. Methods of working 
central stations. 

Fifth Section ; 1. Telegraphy.-Use of machines for 
the production of currents ; installation, employment 
and duration of underground lines ; overhead lines ; 
apparatus for rapid transmission ; m ultiple telegraphy; 
lillhtning conductors. II. Telephony. - Improve­
ments in telephones and microphones ; batteries .. 
Establishment of lines ; effects of ind uction ; long dis­
tance telephony. Organization of central stations ; 
commutators. Subscription and public stations ; the 
use of one line for several sta�ions. Service regUlations;  
statistics and legislation. III .  Miscellaneous Applica­
tions.-Electrical clocks; chronographs;  recording ap­
paratus ;  signals ; applications to military and naval 
service and to public works ; earth currents. 

Sixth Section ; Electro·Physiology.-Comparison of 
effects obtained in the use of various medical ap­
paratus ; the necessity of defining the nature of cur­
rents employed. The nature of electrical phenomena 
ob�el.'ved in living beings. The effect of continuous 
and alternating current discharges upon animals. 
Electrolysis of tissues ; precautions to be taken in elec-
trical installations. • 

. . . . ... 

Prospects Cor Steel Rail •• 
The latest rumor in steel rail circles is that steel rails 

will be down to $25 before midsummer. The strongest 
basis for that rumor is that two western Pennsylvania 
mills are competing for trade, and that one is deter­
mined that the other shall not have business at $26. 
The latest steel rail improvements have �� J'iopted 
by IIt�@l .rail Dl6IlgtIA01;QI'''''1I to 1'811"1161 1I0It � SI�ulltiQn 

been settled with reference to the talk of shutting 
down for the summer. Heavy iron ore contracts are 
being placed every day. Pig iron prod uction has 
not been curtailed in any section of the country. Rail­
road companies have q uietly undertaken to mod i fy 
freigI-.t rates to purchasers from furnaces. Bar mills 
throughout the country are working but little over 60 
per cent of their capacity, plate mills 70 per cent. Pipe 
m ills are booking a good many orders. The coal trade 
is extremely dull, but there are signs of improvement. 
Coke makers find it difficult to maintain prices under 
the heavy output. There is a strong confidence that 
in two or three weeks more a general improvement will 
set in. Foreign iron and steel makers are quite active. 
Marine engine building and ship building are brisk, 
and companies doing such business are q uite full of 
work, and a better condition exists than has been 
known for several years. Railroad building is  not 
being pushed with the accustomed energy, but railroad 
promoters assert that, as soon as conditions warrant it, 
renewed zeal will be manifested in  not only the newer 
sections of the country, but in the ' older, in which 
there is at present a superabundance of railway facili­
ties.-Railway Review. 

.. , e , ,, 
Weak Heart •• 

A weak heart seems to be decidedly more practical ly 
inconvenient than a weak head. If  a man or a woman 
be a l ittle feeble about the region of the brain, it  
is generally of little moment. Some post or other 
will be provided if the conduct be respectable ;  and 
lack of brains i s  t.oo comm on to excite any particular 
attention either in the person concerned or in those 
about him. But a weak heart insists upon putting 
itself in evidence at all  sorts of convenient and incon­
venient times. If its possessor finds himself rather 
late for his morning train, and makes a " spurt " to re­
cover lost time, the exertion is usually followed by 
such a "  bad quarter of an hour " that he resolves in ' 
future rather to lose a dozen trains than to risk tem­
porary suffocation or permanent syncope again.  The 
practical evils which are associated with a feeble heart 
are innumerable, and will readily suggest themselves 
to those who possess so unsatisfactory a pumping en­
gine. Weak hearts are by no means so common as is  
often supposed. Many a man who thinks he has got 
one is merely dyspeptic ; many a woman owes her 
symptoms to tight lacing or insufficient feeding. If the 
dyspepsia be cured, or the tight lacing be dispensed 
with, the symptoms of heart weakness will disappear. 
Even when the heart is genuinely " weak," the weak­
ness is not always due to special disease of that organ. 
It may be only part of a general weakness of the whole 
system, which is  easily curable. The late Sir Robert 
Christison, one of the most eminent of British physi­
cians, used to smile at certain persons who were always 
complaining of weak hearts. .. Gentlemen," he would 
say to his students when lecturing on digitalis, " gen­
tlemen, the best tonic for a weak heart is a good brisk 
walk." Not a doubt  of it. The majority of weak, 
flabby hearts are weak and flabby because every other 
muscle in the body is weak and flabby, and this gen­
eral weakness and flabbiness is due to want of vigorous 
use. Exercise of the legs and back and arms gives ad­
ditional and much needed exercise to the heart, and 
the heart grows strong by vigorous exercise exactly as 
every other muscular organ does, for the heart is a 
muscle. If a man has no organic disease of the heart, 
no enlargement, and no functional disorder, plenty of 
brisk walking, with. occasional running, will soon dis­
pel his breathlessness and heart weakness, other things 
being equal. The muscular inactivity of the modern 
town man is the parent of more ill  health than any 
other single cause whatever.-Hospital. 

• .. 

Separating lB.inerab. 

Mr. Carus-Wilson has devised an effective dry me­
thod for separating the denser minerals from sand. A 
piece of cardboard about 2 ft. long is bent in the form 
of a shoot or  trough (it must not be  allowed to  break), 
and held in this form by elastic hands at ei ther end ; 
this must then be held, or fixed, at an angle sufficiently 
inclined to allow the sand to travel slowly down the 
shoot on being gently tapped. ' A small quantity of the 
sand to he treated is now placed at the head of the 
trough, which is  then tapped with the finger. When 
the trough is tapped, the sand travels slowly down, 
and in doing so the denser grains lag behind, formi t lg  
a dark mass in the  rear of the  stream ; this dark mass 
increases as the sand flows on, and must be collected 
and placed in a receptacle just the moment ·before the 
last tap would cause it to fall off the trough. When a 
sufficient quantity of this denser sand has been thus 
collected, it should be placed in the lid of a cardboard 
box (about 12 in. by 6 in.), and gently shaken to and 
fro at a slightly inclined angle, the mass being at the 
same time gently blown upon with the breath.  The 
finer quartz grains will thus be blown away, and hard­
ly an:y gut th@ denser grainliJ will remain. 
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JUNE 8, I8B9.] 
Lowering the Preezing Point. 

At a recent meeting of the Chemi(,AI Society, London, 
a. paper was read on the application of Raoult's depres­
�ion of melting point method to alloys, by Messrs. 
C. T. Heycock and E. H. Neville. 

As a result of some preliminary experiments on the 
change in the solidifying point of tin caused by the ad­
dition of small quantiti� of other metals, the authors 
conclude that the dissolution of a metal in tin follows 
the same laws as that of compounds in other solvents, 
i. e. : 1. That the fall in temperature of the solidifying 
point is directly proportional to the weight of metal 
added ; and 2, that the fall of temperature is inversely 
as the atomic (molecular ?) weight of the metal added. 
With tin, copper, silver, cadmium, lead, and mercury, 
the dissolution of one atomic proportion in 100 atomic 
proportions of tin caused a fall in temperature of the 
solidifying point varying from 2 '16° to 2 '67°, with 
aluminum a fall of 1 '34°, and with antimony a rise of 
2'0°. 

In the discussion which followed the reading of 
these papers, Professor Armstrong said that notwith­
standing the apparent regularity and simplicity of the 
results, he was not prepared to accept them as in the 
least degree final. There was not sufficient evidence 
in his opinion that the effect observed was not in part 
at least the outcome of a change in the molecular com­
position of the solvent. The results obtained by 
Raoult's methods were, he thought, comparable with 
those obtained by determining the specific heats of 
the elements. In the latter case the observations were 
undoubtedly made with masses of molecules, which 
probably were of varying degrees of atomic complexity, 
and yet the results were found to be such as to justif� 
conclusions being drawn as to the relative magnitudes 
of t heir fundamental · constituents-the atoms. In the 
same way it was possible that the results obtained by 
Raoult's method by means of observations on the be­
havior of molecular complexes might afford the mean!!l 
of deducing the relative magnitudes of the funda­
mental molecules comprising the complexes, but not of 
the actual complexes operated with. 

Mr. Crompton drew attention to Beckmann's recent 
experiments on the lowering of the freezing point. 
These sho w  that the true molecular weight was only 
obtained when solutions were used the concentration 
of which was allowed to vary only within certain nar­
row limits, and that if the solutions were too dilute the 
molecular weight obtained from the lowering of the 
fr�zing point was too lo\v, while if the solutions were 
too concentrated. it was too high. In some cases the 
variation of the number obtained with the concentra­
tion was enormous. 

Professor Carey Foster remarked that 'much de­
pended on the definition given of a molecule, whether 
it is defined as that smallest quantity capable of ex­
istence per se, or as that quantity which produces a 
given effect in depressing vapor pressure, or freezing 
point, etc. The two mganitudes were not necessarily 
the same. The relation observed could hardly be ac­
cidental, yet he thought that the value obtained might 
be a quantity connected with the molecular weight, 
but not necessarily identical with i t. Professor · Ram­
say, in replying, said that substances in dilute solu­
tions must be regarded as in the gaseous state, their 
molecules being so far distant from each other as not 
to exert appreciable attraction on each other, and as oc­
cupying but a small portion of the space they inhabit. 
It has long been argued that the molecular complexity 
of the gases, hydrogen, oxygen, and nitrogen, must be 
the same, inasmuch as these elements have equal co­
efficients of expansion within the widest limits of tem-
perature. 

A similar argument applies to substances in dilute 
sol utions. It is much more probable that they have a 
simple and similar molecular structure than that the 
uiolecules, if complex, dissociate to an equal extent on 
equal rise of temperature, or on equal alteration of 
concentration. As regards the empirical nature of 
Raoult's laws, it is paralleled by the empirical nature of 
Boyle's and Gay-Lussac's laws-that is, such laws are 
merely approximations to truth, and depend on tIle 
fact that the molecules are sensibly beyond the sphere 
of each other's attraction, and themselves occupy 
no appreciable space. Hence their inapplicability at 
high concentrations. 

',itutifi , �mtrt,a •. 
A IICIEllTIFIO WILL-O'-TlIE·WlSP. 

T. O'OOl{OB SLOANB. PD.D. 
A very interesting experiment that illustrates the 

phenomena of combustion, destructive distillation, and 
the relative specific gravity of gases is illustrated in 
the cut accompanying this article . .  The experiment 
depends upon the well known fact that an organic 
substance containing hydrogen when heated to a high 
temperature evolves gas. This is seen in the candle. 
The body of the flame is composed of gas evolved by 
destructive distillation from the organic material of 
which the candle is composed. This material is melted 
by the heat of the flame, is drawn by capillary action 
into the wick, and is there heated to so high a degree 
as to evolve a large amount of gas. A well known ex­
periment used to prove the presence of this gas con­
sists in lowering into the flame the end of a glass tube 
held nearly vertical. The hot gas from the interior of 
the flame rises through this and can be lighted at its 
top several inches distant from the fl'l.me. 

There is a simpler way of showing it, which requires 
still lel:!S apparatus. If a candle is lighted and allowed 
to burn a few minutes, the wick becomes very hot. If 
it is now blown out, enough heat will be present in 
the wick and its contents to cause the evolution of 
combustible vapor. It can be recognized by a white 
column of vesicular matter rising like a fine mist from 
the candle. If a lighted match is held in this rising 
column a few illches above the candle flame, the vapor 
will  ignite and will carry the flame down to the wick 
with a quick flash, and the candle will be relighted. It 
follows that, if the residual heat left in the wick is suffi· 
cient for the evolution of this amount of gas, the far 

A SCIENTIFIC WILL-O'-THE-WISP. 

hotter flame acting on the same material must evolve 
still more. 

In the experiment shown in the cut some features of 
the last described phenomenon are utilized to produce 
what may be callell a parlor will-o'-the-wisp or ignis­
fatuus. A wide mouthed bottle, such as a pickle or 
preserve jar, is fllled with carbonic acid gas. To do 
this a quantity of sodium bicarbonate or baking soda 
is placed in it and more acid is poured over the dry 
salt as it lies on the bottom of the jar. Dilute sul­
phuric acid is · perhaps the best, but muria.tic acid or 
even vinegar ma.y be used . A very rapid evolution of 
gas begins, and in a few seconds the jar is fllled and 
overflowing. A candle should have previously been 
attached to a piece of wire and should be lighted before 
the acid is introduced. This will give it time to get 
hot and into full combustion. The jar being filled with 
gas, the candle js gently lowered into it. The flame 
sUFrounding the wick is extinguished as it reac\;les and 
is lowered down into the carbonic acid gas, but if all is 

mersed in the jar and will burn upon the surface as 
in the case of the candle. But the experiment is not 
as full or complete as when the candle is used, and 
it is not easy to obtain so diS'tinct and marked a 
separation between the source of gas and the flame 
when ordinary gas is employed. 

• I .  , • 
Funeral oC M. Chevreul. 

The public funeral of M. Chevreul, which took place 
in Paris, on April 13, was one of great splendor. This 
was due in part, no doubt, to the interest excited by 
M. Chevreul's extraordinary age ; but it must also be 
taken as a striking indication of the respect felt in 
France for men who achieve eminence in science. In 
front of the house in which M. Chevreul died, beside 
the Jardin des Plantes, a tent was fitted up as a chapel, 
and here the body was placed in state. The procession 
to the Cathedral of Notre Dame was headed by a de­
tachment of police, who were followed by a platoon of 
cuirassiers, the 103d Infantry Regiment, with flags, and 
a band of ushers, carrying wreaths presented by the 
stearine makers of France, the stearine makers of 
Lyons, the Friendly Society of Natives of Anjou, living 
in Parjs, and a large number of other public and 
private bodies. Last of all came a wreath sent by the 
Gobelin Works surrounded by a woolen fripge dyed 
by M. Chevreul himself. The pall bearers were MM. 
Fallieres, Minister of Public Instruction, Louis Passy, 
President of the Society of Agriculture, Chaumeton, 
President of the Students' Association, Des Cloizeaux, 
of the Academy of Sciences, Quatrefages, of the 
Academy of Sciences, Chautemps, president of the . 
Municipal Council of Paris, and Roy, manager of the 
Society of Arts and Manufactures. Next callie the 
members of M. Chevreul's family, grandchildren and 
great-grandchildren ; and they were followed by the 
representatives of the President of the Republic, by 
several of the ministers, the presidents of the Senate 
and the Chamber, and representatives of all the great 
educational and scientific bodies and administrative 
departments. At Notre Dame th'ere was an impressive 
religious service. The interior of the church was hung 
with black, and over the porch, which was also hung 
with black, was a scroll bearing the dates " 1786-1889." 
In the center of the choir was a catafalque resting on 
silver columns, and surmounted by a canopy with 
bands of ermine. After the religious ceremony, the 
body was removed to L'Hay, and interred in the family 
vault. In compliance with M. Chevreul's last wishes, 
no speech was made over his grave. 

e I . '  • 
The New Subway, London. 

A paper was read lately before the Junior Engineer­
ing Society, London, by Mr. W. T. Dunn, hon. secre­
tary, on " The Southwark and City of London Sub­
way," in connection with which a visit took place to 
the works of the undertaking, permission having been 
granted by Mr. J. H. Greathead, the engineer. En­
trance was obtained to the underground workings at 
the New Street station of the line, Kennington Park 
road, the visitors being accompanied by Mr. Basil 
Mott, resident engineer, who explained the construc­
tion of the workings, the position and proposed fittings 
of the platforms, and arrangements for entrance and 
exit, and the general manner in w4ich the work at 
present completed had been carried out. The party 
then proceeded for a short distance along the down 
tunnel cityward, afterward passing through a con­
necting passagtl into the up tunnel. From thence 
they passed to the section of the tunnel leading in the 
direction of Kennington, and during their progress the 
method of constructing the tunnel was fully seen and 
e;xplained, the principal features of interest being the 
boring shield, worked by hydraulic rams, the manner 
of fixing the segments of the cast iron tunnel lining, 
and the apparatus employed for injecting the cement 
grouting under air pressure. 

.. I e  • •  

rightly managed, the flame will continue to burn on The Great San Dleco Flume. 

the surface of the gas like a veritable ignis-fatuus. It is claimed that the recently completed San Diego 
The residual heat of the wick and material absorbed flume, described in the SCIENTIFIC AMERICAN of Oc­
by it is sufficient to cause the evolution of a quantity tober 27, 1888, is the most stupendous ever constructed 
of gas. For several seconds this rises up through the in the world, being only a little short of thirty-six 
heavier carbonic acid gas, and burns upon its surface. miles long. An idea of the gigantic character of the 
A faint cloud of vapor may sometimes be seen, which work may be obtained from the fact that the amount 

.. I • , .. indicates the ascending column. of IUln ber consumed was more than nine mill ions of 
Low Level Health He.ort.. After a few seconds the disconnected floating flame . feet, or, allowing the very considerable yield of 1,000 

Attention has lately beeri called by Dr. Lindsey to disappears for want of nutriment. The candle may feet to each tree, not less than 9,000 trees were required. 
the therapeutic value of regions below the Ilea level, now be removed and relighted, and a variation upon In the !lOurse of the flume there are some 315 trestles, 
for asthmntical or consumptive patients, who there the experiment may be shown. It is again lowered the longest of these being 1,700 feet in length, eighty­
have continuously higher atmospheric pressure than into the gas in the jar, and is extinguished, leav- five feet high, and containing one-quarter of a million 
at the sea level. Excellent effects have been thus ob- ing the same floating flame. But before the latter feet of lumber. Another trestl!l is of the same height, 
tained in the valley of Conchilla., near Los Angeles, in expires the candle is steadily raised. As it reaches and 1,200 feet long, the main timbers used in both of 
California. about 273 feet under the sea (barometric pres- the flame and emerges from the jar, it is lighted again, these being ten by ten and eight by eight, · being put 
sure only about 7 mm. higher). The most noteworthy and continues to burn as before. The flame that it together on the ground and raised to their position by 
place of the kind on the earth's tlurface is probably the left behind it on the surface of the carbonic acid gas horse power. The n�lInber of tunnels in the ·course of 
Dead Sea district (-1289 feet), and the following are acts like the match in the experiment last alluded to, the flume js eight, the longest of which is 2,100.1eet, the 
80me others : Lake Asal in East Africa (-639 feet), the and relights the wick. tunnels being in size six by six feet, with convex-shaped 
oasis of Al'8j in the desert of Lybia (-270 feet), the To performthe· experiment succeesfully,the air of the roofing ; each mile of the flume required an average:.of 
Arroyo del Muerto in California (-230 feet), the oasis of room must be very still and undisturbed. In place of one·fourth of a million feet of lumber for its !lODstrUC: 
SiwlI.h in :tybia (-123 feet), the borden of the Caspian the candle a .small glass jet may be used connected tion, and the redwood used entirely in the box is two 
(-86 feett�- - . to " ·IM lnuDer. Tile · ... will :rin fl9lll th. · �.t 1m· l�oh •• ln thiolmtwl thro\lKhout. 
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RECENTLY PATE.TED mvENTIONS, 
Railway AppllancetJ. 

CAR COUPLING. -'Robert L. B reth, 
Ne,w Washington, Pa. This invention provides a 
couplilig gate and a detachable frame adapted to be 
placed over a drawhead, in which a rubber buffer is 
fitted, there being a con piing hook and a lifting lever 
for the gate, the device being applicable to ordinarily 
constrncted drawheads, and obviating the necessity of 
train hands going between the cars. 

CAR COUPLING.-Alexander H. Grant. 
Hobart, N. Y. This is a construction by means of 
which the coupling pin may bf, held up in position for 
coupling, may be antomatically coupled by the action 
of the link, will be prevented from jumping out of its 
seat, and will not become bent, and with which also 
high and low cars may be coupled. 

Electrical. 

TELEGRAPH SOUNDER.-Frank L. Van 
Epps, Hudson, Mich. Combined with the armature 
lever and the standard, having registering curved re­
cesses on their lower and upper surfaces, is a roller 
bearing piece in tbe recesses, whereby the bearing of 
the armature lever will be non-adjustable, and the wear 
of the armature lever will be automatically taken up. 

Mechanical. 

WORK REST FOR BENCHES. - Alex­
ander Watson, Brookline, Mass. This is an adjustable 
rest especially designed for use with wood-working 
machines, being a sinlple device for effectively sup­
porting the back end of work at the face of the bench, 
while not protruding to tear or injnre the work­
man's clothes, and one which can be readily adjusted 
and locked at any reqnired position to support work of 
different dimensions. 

FEEDER FOR BAND SA ws.-Abram B. 
Springstead, Kalamazoo, Mich. This invention re­
lates to means for gauging and feeding the work, af­
fording a convenient device for attachment to the 
work table, whereby anuular or wheel segments of any 
desired radins may be readily cnt from the stuff 
worked, and the ends of the stuff rounded to any 
desired curve. 

GIN SAW CLEANER.-George P. Mel­
chior, Bellevue, Miss. This cleaner consists of a shaft 
having a series of disks, and formed with peripheries 
of rednced thickness provided with laterally projecting 
rings of brushes, bemg an attachment permitting the gin to operate' upon wet or damp cotton without clog­
ging the saws and ribs and without injuring or napping 
the Iiut. 

SPRING MOTOR. - Annie W. Pearce, 
" Greenwood, S. C. This motor consists of a casfng in ""wbieh spring-actnated gearing i. mounted, one of the 

gear shafts projecting at each side of the casing and 
having a disk with arms adapted to detachably connect 
the motor with the drive wheel of the machine to be 
driven, the device being adapted for use with sewing 
machiues, dentists' and jewelers' drms, etc. 

Miscellaneous. 

OVEN 'l'HERMOMETER.-John C. Voss, 
El Paso, Texas. Combined with a spindle having a 
lever and au index or pointer is a Mmpound bar 
secured at one end and bearing at its free end against 
one side of the lever, the device affording an instru­
ment for indicating the temperature of an oven, so that 
the fire may be regnlated for different articles. 

MECHANICAL TELEPHONE. - William 
W. Nichols, New York City. Diverging or radial 11at 
metal plates are combined with the diaphragm, hnd 
beld nnder constant tension in contact therewith by the 
line wire, to distribute. the vibrations and relieve the 
dlaphraltlll of strain, the line wire connection being 
made by a button fC8tlDg centrally on the plates, a 
small stud or shank of the button passing centrally 
tbrough the diaphragm. 

WATERPROOFING STRAW GOODS. ­
Runyon Pyatt, Jr., New YQrk City. This invention 
consists in a process of treating the goods to a bath of 
resin dissolved in water and sal soda, drying them, and 
uentralizing the effect of the alkaline solution by au 
acid bath, the process preserving the natural color and 
imparting a substantial body to the goods. 

FISHING NET FRAMES. - John G. 
Landman, Brooklyn, N. Y. This Invention relates to a 
hinge-screw conpling adapted more particularly for 
securing a collapsible scalp net frame to a handle, pre­
ferably by a ferrule, and in distended condition for use, 
the device being also applicable for coupling and hold. 
ing firmly ot,her collapsible structures. 

FLOUR BOLT.-John Johnston , Neenah, 
Wis. This invention provides for the movement of the 
sieve in any desired direction, and for it to be carried to 
a,pd fro elliptically by means of shafts, while the 
hanger connections provide for a proper adjustme)lt of 
the sieve frame, and by'adjnstablylconnectinr; the crank 
pillS the path through which the sieve is carried may be 
varied according to the requirements of thl' material to 
operate on. In a fnrther patent the same inventor 
shows a shaking bolt having some of the same general 
features, with a swinging hopper apron or plate, and 
with different means for suspending .and adjusting the 
apron or plate, and imparting a circular or elliptical 
movement to the sleeve. 

VEHICLE WHEEL. - J ahn O. Leck, 
Glen Elder, Kansas. Clips are secured on the ap­
proaching ends of the felly sections, with spaced teeth 
adapted to interlock when brought tog:ether. with a 
wMge fastening, whereby the tire, sbould it become 
loosened, can be set witbout heating or shrinking, and 
without removing the tire from the wheel. 

DOe: FOR LoG CARS. - Robert J. 
Tho�jJIIOD, ,Grandm. Mo. Combined with the bolster or Cl'Ol!s.beaJn or'. thelQp: carrier are dogs. pivoted near. the oppoe1t.e imd. of ' the bellm, push bars being con_ 
nected at one end to the doge, and toggle levers con­
nected at ,\JiIm � endl to the pnab bare, with lID . ,,�,, > ... -�.,- -,",- ' 

"Jtitufifit !tutritIU. D UNE 8, 1889. 
operating lever with the pivoted ends of the toggle I 
levers, whereby the logs may be retained in posltlOn 
and expeditiously released. TM charge for Insertion under .thu head is One lJollar 

a line JOr each in86'1'tion : aIiout eight words to a line. 
J1dverti6em1mt8 must be received at pufilicatifm Office 
/18 early /18 ThurBday Inorning to appear in neillt issue. 

fnnctions. Thns .fa circle= ·I'\I'=�·. Twice the 
",ine of one-half this angle is the chord; in yonr problem 
it must be multiplied by the radius, 10 feet, giving 45 
'Inches.. The cosine of one-half of the angle subtracted 
from the radius gives the versed sine, in your case 4'8 
inches. 

WAGON END GATE. - W i l l i a m R. 
Watt, Somerville, Tenn. This is a simple 'and durable 
fastening for locking tbe end gate, the invention con­
sisting of a shaft mounted to turn and slide in the end 
gate and haviug a fixed head adapted to engage a 
recess in the cleat holding the end gate. 

WAGON BED.-This invention, also by 
the above inventor, consists of I •• shaped metallic 
cleats ,secured to each side of the wagon bed and form­
ing a guideway for the end gate, tbe cleats each having 
at its onter end a bolt passing through the red proper, 
anel a riut screwing on tl:.e lower eud of each bolt 
and against the under s:de of thf> bed bottom. 

HOISTING ATTACHMENT. - J 0 h n F. 
Schultz, New York City. This invention relates to an 
apparatus for loading barrels or boxes of ashes or 
garbage into COllecting vehicles, providing therefor an 
elevator attachment capable of being transformed into 
sideboards and an extra tailboard, when not in use as a 
hoisting device, to form an extension of the vehicle 
body, and prevent its contents from falling off. 

SCAFFOLDING. - Adolph B i t  t e r I y, 
Ottawa, III. This scaffold is made with two triangular 
legs .or frames, having crO!!s rods between their ends and 
removable bolts at their adjacent narrow ends, with 
other novel features, the construction being adapted 
for building chimneys, plastering, painting, etc •• while 
beiug easily set up or taken down and packed in small 
space. 

BAG HOLDER. - Frank A. Brown, 
Angelica, N. '¥. This is a holder for bags while being 
filled, and i. made of wires bent to form two outwardly 
and AWDwardly ptojecting side arms� termidating in 
hooks, and twisted aud bent in the rear, forming loops, 
with a back having upper and lower extensions, the 
device being supported in position simply by hauging 
it upon a nail or the edge of a bin. 

HINGED HANDLE.-Jacob Gerstle, Port­
land, Oregon. This invention provides a hinged handle 
designed for attachment to frying pans and other 
culinary vessels, tbe handle being adapted to fold down 
in compact form when the vessel is not in use, while it 
can be opened out and held in rigid position by a simple 
movement of a sliding fastener. 

SCIENTIFIC AMERICAN 
E U I L D I N O E D I T I O  N. 

MA Y NUMBER.-(No. 43.) 
TABLE OF CONTENTS. 

1. Elegant plate in colors, showing elevation in per­
spective and fioor 'plans 'for A '  dwenfrig c08tin� 
four thousand dollars. Page of details, etc. 

2. Plate in colors of a summer cottage for one thou­
sand two hundred dollars. Floor plans and page 
of details. 

3. Design for a bank building, with plan and view of 
interior. 

4. Perspectives and 1100r plans of au eleglIDJh:resi­
dence Ilt Bell Haven Park, in Greenwich, Conn. S. 
Edwin Tobey, Boston, MaSs., architect. 

5. A mountain cottage lately erected at st. Cloud, 
Orange, N. J. Elevation and 1100r plans. Archi­
tect Mr. Arthur D. Pickering, New York. 

6. A dwelling at Springfield, Mass. Plans and per­
spective elevation. Cost eight thonsand five hun. 
dred dollars. 

7. EngravlDg showing pers�ctive elevation of a cot­
tage erected at Roseville, N. J., at a cost of six 
thousand seven hundred and fifty dollars. Floor 
plans. F. W. Ward, architect, New York. 

S. Illustration and fioor plans of a combined school 
house and country cottage erected at st. Clond, 
Orange, N. J. Arthur D. Pickering, New York, 
architect. 

9. A residence at Springfield, Mass. Perspective ele­
vatiQn and fioor plans. Cost three tbousand five 
hundred dollars. J. D. & W. H. McKnight, 
architectS. 

10. A cottage built at Roseville, N. J., for six thousand 
seven hundred and fifty doUars. Elevation and 
fioor plans. 

11. A cottage at Holyoke, Mass., lately erected for 
Howard A. Cratts, at .. cost of three thousand one 
hundred dollars. 

12. View of Auburndale StatioQ, Boston and Albany 
Railroad, with plan of station ground.. H. H. 
Richardson, architect. 

13. Miscellaneous Contents : The 11nal payment clause 
in building contracts.-The plan.-Bending wood. 
- The Stanford tomb. - Experiments with 
cement monar.-The railroad in borticulture.­
The improved " Economy " furnace, iIltistrated.­
The Academy at Mount St. Vincent on the 
Hudson, N. Y.- Wrought iron and cement lined 
pipes, iIIustrated.-Sheathingand lath combined, 
illnstrated. - Artistic wood mantels. - A new 
ventilating furnace, iIIustrated. ·- Creosote wood 
preserving stains.-Large trees.-Rotary cutting 
t�ols for working wood, illustrated, 

. 

'l'he Scieutiflc American Architects and Builders 
EditioJ) is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, Pl1icti­
cally, a large and splendid MAGAZINE 01' AltcBrn:c­
TURB, richly adorned with elegant plates in colors and 
with line engravings, illustrating the most interestiug 
examples of Modern Architectural Construction . and 
allied snbjects. 

The Fulln-. Richn-. Cheapness, and Convenience 
of �hiII work have wop for it the I.ABGEBT CIRCULATION 
ol ahl A:tehitectnral publication 10 the world. Sold by 
all newBdealers. 

. , 
MUNN .t CO .. PuBLI8BBM, 

ilG1 BrQilQwIIJI .ew York. 

Wanted-A young practical machinist, with some 
technical schooling and experience In building textile 
machinery, especially woolen cards, to take full charlie 
of a machine sbop. Good position and salary guaranteed 
to the rilCht man. Address B. Z., 3! Post Qlllce, Phlla­

i delphia, Pa. 

Model engine castings for sale. Send for circular. 
Lowell Model Co .. 170 Merrimack St., Lowell, Mass. 

Special facilities for manuracturing light machinery, 
hardware. and novelties. Stamping, presswork, puncnes. 
dies, and speCial tool.. Correspondence invited. Rocka­
way Manuf. Co .. 3 E. Uth St., New York. 

Walrus leather, hippopotamus, giraffe, elephant, and 
bnlfalo tor pollshln�. Greene, Tweed & CO., New York. 

For the best Hoisting Engine for all kinds of work, 
address J. S. Mundy, Newark, N. J. 

(875) C. W. S; asks how many foot 
pounds are obtained by the explosion of one pound of 
hydrogen gas mixed with the right proportion of air, 
also how many mixed with pure oxygen. A. One 
pound of hydrogen gas combining with eight pounds of 
oxygen gas will liberate 34,170 (Centigrade degrees) heat 
units. This multiplied by 1403 (pound degree Centi­
grade equivalent in foot pounds) gives 47,940,510 foot 
pounds. A small reduction must be made in practice 
for the heat absorbed in heating the nine pounds 
of steam prodnced. The result for air will be nearly 
the same. 

(876) E. K. asks (1) what to use to dis­
solve boracic acid so as to make a concentrated solution 
of it, to u�e when cold, which will not precipitate. I 
want to use as anti-oxidizing soldering poJution for 
gold. They have some way of dissolving it without Guild & Garrison, Brooklyn, N. Y., manufacture using hot water, because it repreCJpitates. A. Use bot 

steam pumps, vacuum pumps, vacuum apparatus, air glyceriue or alcohol. 2. What is tbe best analytical pumps. acid blowers, filter press pumps, etc. qualitative chemistry, that is, for all around work? 
Engineers wanted to send their addresses and receive A. We recommend .. Manual of Qualitative Chemical 

free a 25 ceut book, .. Hint. and Suggestions for Steam Analysis," by C. R. Fresenius, $4. 3. Can you furnish 
Users." Lord & Co., I1 S. 9th St., Phlladelphia, Pa. me with a watch maker'S manual? A. We can supply 

Steel name stamps (1-16. 3-32, or J.8 in. letters), 15c. you with Saunier's " Watchmaker's Harid Book," $3.50. 
per letter. F. A. Sackmann, 16 Huron St., Cleveland, O. also Saunier's " Modern Horology," $16. 

For the latest improved diamond prospecting drills, 
(877) PunJ' abee asks :  1. What should addre.s the M. C. Bullock Mfll. Co., Chicago, 111. be the dimensions of an eleclric magnet so that it wou1d 

& �":b:'� c�:���:::;w::���:�' :�!::�r ��;:,��;.
ers attract and pull through a space of � inch or % inch 

a weight of about 150 pounds? What size and weigbt 
of covered wire should be wound on the magnet? A. 
Iu the SCIENTiFIC AMERICAN, No. 19, current VOlume, 
page 291, you will fiud a description of snch a magnet as 
you require. 2. How many pair� of zincs and carbons, 
each y. in. diameter by 6 inches long, all fixed close to­

Water purification for cities, manufacturers. and 
private users. The only successful legitimate system. 
Hyatt Pure Wilier Co., 16, 18 & 20 Cortlandt St., New York. --Ball 1iJngine.--

Automatic cut·off. Ball Engine Co., Erie, Pa. 
Presses & Dies. Ferracute Mach. Co" Bridgeton, N. J, gether without touching, and connected in series, and 
The Holly Mauufacturmg Co., of Lockport, ,N. Y., the whole immersed in a large vessel containing the or­

will 8t'nd their pamphlet, describing water works ma- dinary bichromate solution, would operate the above 
chlnery, and containing reports of testo, on application. magnet? A. Yonr proposed arrangement of battery 

Screw machines, milling machines, and drill presses. is n?t advisable, bet�r make 6
.
or 8 separate cells, each 

E. E. Garvin & Co., I.aight and Canal Streets, New York. havlDg a plate of ZlDC 3 x 8 mches and two carbon 
Perforated zinc iron and steel for threshing ma- I plates of tbe same Size, or in lieu of the carbon plates 

chines. The ROb�rt AI�cheson Perforated Metal Co.. use 10 or 12 carbon rods such as you describe. 3. I 
Chicago, III. have a big horseshoe magnet (compound) built up 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. BlIllngs & Spencer Co., Hartford, 
Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudl{eon, :U Columbia St., New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

of 8 plates each 1� inch by � inch. This magnet 
has lost its virtue throug:h having been thrown to one 
side in a large store, and so neglected for so;"'e years. 
A little of its attractive power remains,but is very feeble. 
How could I make it regain its power? I have not the 
means of going through the ordinary magnetizing pro­
cess, but I could get the use of a large dynamo, which 

.. How to Keep Boilers Clean." Send your address lights our workshop, if it wonld answer the purpose. for free 00 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. This 'you could please let me know, and how to go about 
The best (Jqffee {oasters, coolers, stoners, separators, 

,polishers. BCOUrertl, �loas1Djt app8�ratus. milling and 
peaberry machines ; also rice and macaroni machinery, 
are built by The Hungerford Co., Broad and Front Sts., 
N. Y. 

. 

Lathes for cutting irregular forms. Handle and spoke 
lathes. I. E. Merritt CQ., Lockport, N. Y. • 

Blake's belt stnds. The strongest fastening for leather 
and rubber belt •. Greene, Tweed & Co., New York. 

Six perfect fitting shirts to order, $7.50. Delivered 
anywhere. Perfect Clothing Co., N. York. P. O. box 2638. 

For steel castings of best quality, write the Buffalo 
Rteel E'oundry, Buffalo, N. Y. 

Split Pulleys at low prlCes, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

�Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on application , 

HINTS TO CORRESPONDENTS. 
Na_es and Addre.s mnst accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

Refel'ence. to former articles or answers should 
give date of paper and page or number of question. 

In.llirle. not answered in reasonable time should be repeated ; correspondents will bear in mind tbat 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eac4.must take his turn. 

Special WrU&en 10ror_aUoll on matters of 
personal rather than general interest �annot be 
expected without remuueration. 

Sclen'Ulc A_erlcall Supple_ell'. referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
pnce. 

IUlneral. sent for examination should be distinctly 
marked or labeled. 

(872) E. T. W. asks for the receipt for 
marbleiziug: glass. A. It may be done by painting or 
by picJ<ing up color from tbe surface of water. For 
full description we refer you to articles on marbleiz­
ing wood alid paper in Spons' Workshop Receipts, 1st 
series, which we can supply for $2. 

(873) W. I. L. writes : I wish to contact 
zinc with glass to bear considerable pull withont part­
ing. Can you suggest an inexpensive cement, compo· 
sition, or any substance that will answer the purpose? 
A. Many receipts are given ; 1 ponnd of shellac dissolved 
in 1 pint alcohol, with one-twentieth its volume of a so­
lution of gutta percba in bisulphide of carbon, will dry 
quicltly. A slow-drying one may be made thus : 2 0uuces 
thick gl�e solution, 1 ounce linseed oil varnish or 1}4 
ounce Venice tnrpentine ; boil together. 

(874) A. F. J. asks how to find the 
length of a chord when the length of the arc and radius 
i..-given'. I want to put 11; 'pieoos together to form a 
circle of 20 feet <ii8'lJieter. Also how to 11nd the versed , 
Bine, and whllt will be the fact(lrs of the previous exam· 
plaY A. The Dw� WIIJ la to 40 It b¥ a table of �ir�u1ar 

it.? A. Yon can remagnetize your magnet by placing its 
poles in contact with the poles of the electro-magnet be­
fore referred to. 

(878) A. B. asks : 1. What weight would 
field magnets of motor in SUPPLEMENT, No. 641, be 
'capable of sustaining if used as an electro·magnet, with 
same current as required to run motor? A. It depends 
upon the amonnt of current used. With 6 cells of plung' 
ing bichromate battery it would probably support 100 
pounds. 2. How can I make an induction coil give a 
direct current? A. By arranging a commutator to eor­
rect the currents as they are discharged from the coil. 
3. Is the commutator only necessary for reversing and 
stopping the current of the induction coil ? A. No in­
dnction can take place with a continuons Cllrrent. 4. 
Would a ridge of wood left in the center (where 
secondary is diVIded) of the spool answer the purpose 
of the insulating material ? It would be easier wlo,ding, 
I think. A. It would answer the purpose if boiled 
in paraffine or wax. 5. r have pound and a half of 
size wire inclosed. Please state if it will answer pur­
pose of secondary coil. A. Your wire will auswer, but 
it is rather coarse. 6. Please give me the address of 
some reliable electrical supply company: A. Consult 
our advertising columns for dealers in electrical sup­
plies. 

(879) Interested writes : 1. I have a gold 
ring which has been near sulphur; the latter darkened 
the ring, in the engraving particularly so. Wbat shall 
I do to restore it to former color without injuring stone, 
which is a cut " tiger's eye " ?  A. Polish with a brush, 
using whiting, soap, and water. 2. Is there any simple 
preparation that cau be put on a photo�phic proof to 
prevent its fading? A. Soak in solution of hypos"l­
phite of soda. It should properly be toned, but is gen­
erally not dark enough to give good results. Many 
formulre fOl toning have been given in our columns aud 
in the SCIENTIFIC AMERICAN SUPPLEMENT. 3. I had a 
receipt for silver ink. but cannot find it. Can you give 
formula !for same ? A. Rub up silver leaf or .i1ver 
bronze powder with honey and water. 

(880) E. M. writes : I have made a 
Wimshurst machine, described in SUPPLEMENT, No. 
548, which works splendidly, but the cement in setting 
cracked the glass; could you give me a formula for a 
satisfactory cement? A. Use the same cemeut, but in­
terpose a piece of thin leather between the glass and its 
support. The leather sbould not be saturated with the 
cement, as it would wben hardened render the leather 
very rigid. 

(881) E. S.-You can run the dynamo 
described in SUPPLEMENT, No. 600, by means of horse 
power, by charging a storage battery, provided you are 
able to keep up a moderately even speed. It will take 
about 5 or 6 hours to charge the battery. For informa· 
tion on secondary batteries we refer you to Reynier's 
Voltaic Accumulators, price $3. 

(882) N. T. G. asks (1) what ingredients 
compose the liquid ink eraser nsed for erasing 1)10ts, etc., 
from paper. It is used with a ca�el's hair brush, and 
cousists of one or more kinds of acid. A. We do not 
know the particular eraser you refer to, but you can 
thus use a solutiou of oxalic acid in water, remOving 
the liquid from paper with a blot�, �d making one 
or two applications. 2. A rece-!pt :'f�t.. makin,g solder. 
that we fin4 "old by a�nts th�Je �ountry, for 

© 1889 SCIENTIFIC AMERICAN, INC.



JUNE 8, I8�.J 
home lI.e. The solder i .  melted with a common match. 
A. The fusible metal .older sold by peddlers i. made 
with 50 parts tin. 25 part. lead. 25 bismuth. 

(883) A • .T. R. asks : What is the cheap­
est way to transmit 5 horse power 150 feet. to use it 
cutting feed to fill a silo? I use it but a few days each 
year. A. For only temporary u.e the cheapest means 
of transmi •• ion is by a rope � inch or l inch (a tow 
line) ruuning over grooved pulleys 3 or 4 fcet in diame­
ter. The pulley. may be made of pine wood and 
clamped to the driving .haft and to the machine shaft. 
When not in use the rope can be taken off and stored 
.afe from the weather. 

(884) .T. W. B. - Stains on a ceiling 
should be carefully scraped enough to take off the old 
whitewash, and washed with clean water before re­
whitewashing. Then whitewash with good white lime 
water with a little whlte glue di.solved in the water. 
An ounce of glue to a pail of whitewash i. sufficient. 

(885) C. W. G. writes : I h ave a griddle 
which I clean every morning with sapolio and a scrub­
bing brush, rubbing 15 to 20 minute.. The face i. full 
of small ridge. left from the grindstone. What can I 
use that will give it a smooth face? A. Rub the metal 
with a piece of leather wet with flour of emery and 
water. and finish with ground pumice stone on a cloth. 

(886) .T. E. L. writes : Will you let us 
know of a simple method of preparing chloride of silver. 
and;how the powdered form is changed into a solid that 
can be moulded? A. Dissolve silver coin in nitric 
acid. warm the solution. and add hydrochloric acid and 
filter. The solid matter is chloride of silver. The fil­
tration should be done in a room as near dark as po •• i­
ble. Allow it to dry in the dark. When all moisture 
has evaporated. it can be melted at a low red heat and 
ca.t into any desired shape in a mOUld. The mould 
may be of various materials. iron. clay, or even pa.te­
board if the heat is kept low. 

(887) F. S. M. asks : Would a plunge 
battery of four cells. with a capacity of 1� qnarts of 
fluid per cell, and with zinc. and carbon. 5X6 inche •• 
furnish any more power to run a motor if changed into 
a battery of eight cells of half the size per cell ? What 
i. the best way of connecting up the cells to get the 
most power? A. The proper arrangement of the cells 
depends on the motor used. The four cell. arranged 
in series should work an ordinary small motor very 
nicely. Do not divide the plate. and produce the eight 
cell battery. Procure a low resistance (1 to 2 ohms) 
motor and· use the larger cell •. 

(888) C. E. P. asks how and by what 
process I can extract aluminum from the clay. I am a 
miner. and we run off large quantities of clay. and I 
might at the same time save the aluminum with perhaps 
a .mall extra expense. A. Aluminum can be extracted 
from clay by the use of metallic .odium or by the elec­
tric furnace. There is no way practicable for you. as it 
is an expensive and difficult operation and only availa­
pIe for experienced chemi.ts. Richards on Aluminum 
gives detail. of processes; this we can supply for $2.50 
by mail. 

(889) R. M. P.-Ordinary house refriger­
ator. use ahout 200 pounds of ice per week more or less. 
The drainage is through a half inch pipe sealed. For a 
ten or twenty thousand pound refrigerator a 2 inch pipe 
with .eal i. large enough. There is nothing suitable for 
the inside of refrigerators but metal. which may be zinc 
or gl'lvanized iron. of which a defiector and drip trough 
may. be made to catch the water of condensation falling 
from the bottom of the ice chamber. 

(890) W. D. M.-The force of the tidal 
motion on the fiow and ebb are contrary and balance 
each other. There is no known change in the earth'8 ro­
tstion from tidal causes. 

(891) F. McF. - Violin varnish : Dis­
solve 12 parts sandarac. 6 parts shellac. 6 parts mastic. 
3 part. elemi gum. in 150 parts alcohol. Warm when 
di •• olved and add 6 parts Venice turpentine. Color to 
match the old varnish with Brazil wood and dragon'. 
blood gum. 

(892) H. M. writes : Iu forcing water 
through a ho.e will the pressure be the same at the di.· 
charge end a. at the pump end ? A. The pre •• ure · will 
not be a. much at the discharge end of the hose a. at 
the pump. The motion of the water throull:h the hose 
cau.es friction. which retard. the flow. Wben the end 
of the hose is closed. and with no movement of the 
water. the pressure is alike at both ends on the same 
level. 

I (893) O. A. P.-For a colorless lacquer 
dissolve bleached shellac in pure alcohol • •  ettle and de­
cant. Make the lacquer .,ry thin. The usual lacquer 
for bta.s i. made with ordinary shellac and alcohol 
made very thin. settled and decanted. 

(894) E. D. asks : Will men peddling 
ink .tand. on commi •• ion have to pay a city or borough 
license or tax? A. Many town. or counties require 
peddlers to take ont license. In some States. a State 
license is enforced. though this has beeu the .ubject of 
many .uits. and has beeu declared uncon.titutional 
except as a police regulation enforced alike upon citi· 
zen. of tlie same and other States. 

(895) F. R. asks the ingredients used, 
and in what proportion. in making hard oil finish. A. 
Hard linseed oil varnish is made with 750 parts linseed 
oil boiled with 150 parts litharge and 90 part. pulverized 
minium. Boil nntil it turns brown, then add 500 parts 
pulverized amber melted in 60 part. linseed oil. Boil 
and stir for a few minutes. cool. settle. and decant the 
clear varni.h. 

(896) .T. H. A. asks : What is the compo-
8itiQn of the skin colored material which dentists nse in 
making artificial teeth? A. Pink cellnloid or xy lonite. 
See SCIENTIFIC AlIERICAN SUPPLElIENT. No. 227. 

(897) .T. B. S.-The height of the atmo­
sphere i. supposed to be abont 50 miles. It i� not posi­
tively known. The highest point jet attainetJ by a 
'balloon is about 5 miles. The thinnest sheet copper 

that Is made is awut 0'007 inch thick (33 wire. gRngll) 
and weigh. 11'88 ponnd. to a 8quare yard. Its breaking 
.. train 1& about 2lIl nounds to 9De moh WIdth. 

Jeieutifi t . ��tri,au. 
(898) F. G. D.-Steel springs are tem­

pered in' oil and retie�ied with oil on the 8urface until 
the oil. blazes • .  theu.cool in all. See SCIENTIFIO AlIERI' 
CAN SUPPLElIENT •. No. 20. " How to Make and Temper 
Springs." 

t899) A. P. asks : Is it possible to hatch 
13 perfect chickens from 11 eggs? A. Yes. Twin 
chicks are occa�ionally brought onto They generally 
die young. 

(900) .T. A. S. asks whether there is any 
chemical known that_can. disguise the smell of kerosene 
and not impair its action as a washing agent in the 
boiling of clothes. A. No such agent is known. Kero­
sene can be subjected to additional purification with 
bichromate of potash and sulphuric acid. 

(901) C. T. E. writes : 1. I spilled sOme 
kind of chemical npon some cloth goods (probably sui· 
phuric acid) which left a vermilion stain. I applied 
some India ink and succeeded in removing the red color. 
but left a shiny spot which showed through the ink. 
the chemical leaving a glaze. Is there anything I could 
use to remove the greasy-looking glaze so produced? 
A. Wash the spot with ammonia and water. 2. What 
will bleach out an ordmary finished photograph. leaving 
ink lines which have been drawn over the picture? 
What is a silver print? A. Solution of mercuric 
chloride (corrosive sublimate). 

(902) C. G. asks : 1. Is black a color ? 
If it is not. how is it proved? A. Black is the absence 
of colors. This is eVident. because when light. the 
source of all colors. is withdrawn. -the eye is affected by 
blackne�s. See SCIENTiFIC AlIERICAN. vol. 56. p. 137. 
2. Is there anything that if you put it on your bait 
while fishing. will draw the fish? If so. what is it? A. 
We know of nothing that has any real value for this 
purpose. 3. What is smallage? A. A name for celery 
(Apium gra'lJeOlsua). 

(903) H • .T. S. asks (1) how to make a 
liquid that will oxidize silver a glossy black by dipping 
small silver articles in the liquid. A. Use a solution 
of sulphide of potassium ; poli.h metal before. and rub 
with a soft rag or chamois after immersion. 2. How to . 
make Ii liquid that will oxidize copper or oroide by dip· 
ping. to imitate bronze? A. Use the same bath. but 
have it quite dilute. If for outside work simply oil with 
olive oil, and let the weather do the rest. 

(904) M. H. & Co. ask for a recipe for 
making artificial cider • . A. We give two formulas : a. 
25 gallons soft water. 2 pounds tartaric acid, 25 pounds 
dark brown sugar, 1 pint yeast. Put in a clean cask 
with the bung out, and after 24 hour • •  tir them well to­
gether. Add 3 gailons .pirits. bung up the ca.k, and 
lellve for 48 hour.. O. Water 100 gallons. honey 5 gal­
lons, powdered catechu 3 ounce •• alum /; ounces. yea.t 
2 pints. Ferment for 15 days in a warm place. in .un 
if possible. then add bitter almond. � pound, cloves � 
pound. burned sugar 2 pound •• whisky 3 gallon.. If too 
sharp add honey or sugar. if too .weet add tartaric acid. 

(905) H. ' P. B. asks (1) whether Portland 
cement or pla.te� Of l'aris Would not do (ffuo light work) 
in making the gas furnace descrfOOd in SClIINTIFlCi' 
AlIERICAN of May 4, 1889. page 279. A. Nothing is a 
good substitute ; try to get pipe clay at the drug store; 
try mixing wood or coal a.hes alid sand with as little 
Portland cement a. will hold it together. 2. Which of 
the previou.ly named 811 b.tances would give the best 
result. as clayii. not available? A. Of the two. Portland 
cement is the best and may answer for low heats. 

(906) .T. B. O. -The powder sent may be 
a natural depo.it of infusorial ·.ilica. U.e powdered 
pumice stone a. a poli.hiug and cleaning agent and you 
will get probably equal satisfaction. 

(907) Theo asks what to use to remove 
tan or sunburn. A. The following lis recommended : 
6 drachm. avd •. powdered borax; Price's glycerine � 
ounce; use water or elder flower water 12 ounces; mix. 
We doubt the efficacy of any application except .such 
a. will cau.e the outer layer of the skin to strip off. 
such a. the extract of ca.hew nuts. Even such a 
violent application does little good if the skin i. re'ex­
posed to the .un. as sunburn and freckles are liable to 
return aa. badly as ever. 

(908) S. D'. M. .T. Co. writes : Please 

did not expand as rapidly as it.elf. Thqs for. a change . 
of temjiemtill'e of 10· F.' in' a non-expanding vessel. 
mercary would exert a pressure of 2.850 lb. to the 
square inch. But a. the containing ve.sel would ex· 
pand with the heat, the absolute;pressure would be some· 
what les •• but still very great. 2. I. there auy .olid 
that become. heavier by immersion In water? A. No. 
3. What would be the co.t of the magnet described in 
SCIENTIFIC AMERICAN of May 11. 1889? A. About 
twenty-five dollars if you do some of the work yourself. 
4. Is there any electric motor that is .uitable for run­
ning sewing ml!Chines. and about what would they COBt? 
A. For .uch a motor. see our SUPPLElIENr. No. 641. 
which we can .end by mail for 10 cents. 

(912) H . W. S. writes : 1. In C&SI;l of Il. 
knot falling out of a board in . a fence. �Il it eaused by 
the board drying and shrinking away from the knot. or 
the knot drying and shrinking away from the board? 
A. We believe it is due principally to shrinkage of the 
knot. 2. If a hole was bored in a dry board. when the 
board became water-soaked. would the bole become 
smaller or larger in diameter? A. The hole in the wet 
board we should expect to !lnd larger than when the 
board was dry. 

TO INVENTORS, 
An experience of forty years. and the preparation of 

more than one hundred thou.and applications for pa­
tents at home and ahroad. enable us to under.tand the 
law. and- practice on both continent., and to pos.e •• un­
equaled facilities for procuring patents everywhere. A 
.ynop.i. of the patent law. of the United States and all 
forelgu countrle. may be had on application. and per.on. 
contemplatiug the .ecurlng of patents. either at home or 
abroad, are Invited to write to this office for prices. 
which are low. In accordance with the Ume. and our ex­
ten.ive facilltie. for eonductlng the bu.ines.. Addre •• 
MUNN & CO .. office SCIENTIFIC AMERICAN, 861 Broad­
way. New York. 

INDEX OF INVENTIONS 
1I'0r which Letter. Patent of: the 

United State. were Granted 

May 21 . 1889 
"ND EACH BEARING THAT DATE. 

[See note at end of Ii.t about copies of these patents.] 
Alarm. See Safe alarm. 
Alk�li. recovering. V. G. B1oede .. . . . . . .. . . .. . . .. . . . .  403,870 
Alkali, recovering .pent. V. G. Bloede . . . . . . . . .. . .  ; .  403.869 
Anchoring device for portable machine •• J. C. 

White. . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.811 
Arm rest. A. B. Dick . . .. . . . . . . . ... . . . . . . . . . . . .... . .. 403.652 
Axle box fOr locomotives. F. A. Carlson . . . . . . . . . . .  403.735 
Axle lubricator. W. Good; . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.659 
Axle lubrl ... tor. oar. Daniels & Costley . . .. . . .  t . . . . . 403.876 
Bag. See Ji'eed bag. Mail bag. . .  , . � . .  

Bag holder. F. A. Brown . .. . . . . . . . . . . .. . . � . . . ... . . . . 403.641 
Balance • •  prlng. J. H. Nolan . . . . . . . . . . . . .  � .. � . .... . . .  403.693 
Baling pr ..... T. J .  Corning . .  ; . . . . . . . . . . . . . . . . . . . . . . ; .  400.738 
Baling pres •• r.. II. Hallam . . . . . . . . . . . . . . . . . . . . . . . . . .  403,662 
Bar. See F'urnace grate bar. 
Basket cover. G. C. Garbrance . . . . . . . . . . . . . . . . . . . . . .  403,528 
Battery. See GalvaniC battery. Secondary bat-

tery. 
Bed. folding. A. H. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.851 
Bed lounge. A. H. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . .  400.850 

Bedclothe. fastener. E. J. Watre .. . . . . . . . . . . . . . . . .  403.807 
Billiard cue. W. E. Owen .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,856 
Bit. See Bridle bit. 
Boiler. See Steam boiler. 
Boller. F. Ludwig . .. . .. . . . . . . . . . . . . .. .. . ... . . . . . . . . . 403.599 
Bolt. See Flour bolt. 
Bolt. C. J. Lagenbach . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . 403.847 
Bolt work mechanism. E. Stockwell . . . . . . . . . . . . . . . .  403.563 
Book. aceount, Goldberg & Tlllmann . • . . . . . . . . . . • • •  400.658 
Book. Indexed .hlpplng. �'. C. Johnson (r) . . . . . . . . . .  11.004 
Boot jack. G. H. Hackett . . . . . . . . . . . . . . . . . .. . . . . . . . . . 40.3.585 
Boot or .hoe .ole protector, J,. P. Lang . . . . . . . . . . . .  403.681 
Box. See Axle box. Letter box. 
Box for matche •• etc •• J. F. Marshall . . . . . . . . . . . . . . .  403,885 
Box making machine. E. Arzt . . . . . . . . . . . . . . . . . . . ... 403.821 
Bracket. See Folding bracket. GaS or lamp 

braoket. 

Case. See Packing case. 
Casting Ingots; apparatn. far. J. 1IIIngworth . . : . . .  400.166 
Cattle guard; J. T. Hall: . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 4IJ8,532 
Chain. J. Ingram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 400.liIIl 
Chain. drive. D; J. 8he\drlck . . . . . . . . . . . .- . . . . . . ... . . . . 403.891 
Chair. See 'Rocking chair . . 
Chair jOint. foldiug. A. F. Old . . . . . . . . . . . . .... . . . . .  :. 403.m 
Chuck. lathe. �'; Hi&'ldn . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  4011,689 
Chute for feeding sawdu.t to steam boilers. G. W. 

Flood . . . . . . . . . . . . . . . . . . . .  , . .  . . .  . .  . . . . .  . . . .  . . . . .  . . .. 403.830 
Cigar and cigarette holders or pipe •• stem for. I. 

Paine . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  400.560 
Cinder boxe •• door for. J. B. Barne . . . . . , . . . . . .. . .  403,5iU 
Circles. curve •• and geometrical torm., device for 

forming. J. If. ·Earhart . . . . . .. . . . . . . ... . . . . . . . ... . . 400.827 
Cla.p plate. A'. R. Dlckln.on . . . . . .. . . . . . . . . . . . . . . . . . .  403,5llO 
Cleaner. See Saw cleaner. 

. 

Clock frame. D. A. Wiant . . . . . . . .. . .. . . . . . . . . . . . .. . . . '403.812 
Clutch. friction, H. C. Crowell . . . . . . . . . . . . . . . . . . . . . . .  403.7<19 
Clutch. friction. A. Hampe . . . . . . . . . . . . . . . . . . . . .  , . . . .  403.663 
Clutch. lever. A. M. Stickney. . . . . . . . . . . . . . . .  . .  . . .  4Od,1i62 
Coal. couveyer contrivance for handling. J. M. 

Dodge . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  403.742 
Collar. horse. J. E. Purdy . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  403.610 
Coiter holder. tilting. W. H. Perrin ...... .... ....... 403.661 

Compositor'. bracelet wri.t protector. C. L. 
Smart .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  400.788 

Condenser, surface, E. W. Tucker . .  , . .  0 • • • • • • • • • •  403,799 
Conveyer. C. N. Newcomb . . . . . . . . .. . . . . . . . . . .. . . . . . . . 403.00.� 
Corset. J. Koon . . . . . . . . . . . . . . . . . . . . . . . • 0 , . 0  ... . . . .... . 4()3.'160 
Cotton packing machine. F. Brady . . .. . . . . .. . .. . . . . . 400.'1M 
Coupling. See Car coupling. Pipe couplln&,. 
Cracker .tacklng machine. A. �'. Fitz Gerald. . .  . 403.526 
Crucible' for ' Iead ' surfaces. detached, N. R. Wil-

son. . .. . . . . . . .  .. . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . .. . . . .  403.81:; 
Culinary beaters, mixers, etc. motor for. E. 

BaUsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.5Ir.I 
Cultivator. F; A. Head . . .. . . . . . . . . . . . . . . . . . . . . ... . . .  403,581 
Cutter. Bee Leather thong cutter. Rbtary cut_ 

ter. 
Damper • •  tovepipe. G. C. Humphrey .. . . . . . . . .... . 403.6'1'2 
Dash pot. W. �'. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.6(3 
Decoy. W. H. Jimcks . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  -403;595 
De.ign. on the face of fabric •• cuttin/(o J. Low-

den . .  . . .. .  . . . .  . . . .  . . . . . .  . .  . . .  . .. . . .. . .  . . . .  . .  . . .  ; . . . . . .  403.1182 
Desk • •  chool. C. B. 'l·owle . . ..... . . . .. , . . . . . . .  ;403.795. 4oo.7ll6 
Dial. timepiece. M. V. B. Ethridge: ; . � �  . • •  : . � : �  . . . . . � 
Digger. See Potato digger. 
Distilling apparatus. P. H. Bracher . . . . . . . . . . . . . . . . .  403.638 
Dobby. double lift. open shed, W. P. Uhlinger . . . . 4OB.56/; 
Door hangin&,. W. J; BOda . . . . . . . . . . . . . . . . . . . . . . . .. . .  403.572 
Dranght equa1i2er. J. Bevens. . . . . . . . . . . . . . . .  . . . . . . . 403.635 
Drau&'ht equalizer. A. G. Brown . . . . . . . . . . . . . . . . . . . . .  4oo.87� 
Drill gauge. I. Culver . . .. . . . . ... . . . . . . ... . . . . . . . . . . . . . 403,740 
Drilling machlne� rock and earth. E. W. Poormau 403;666 
Dust collector. O. M. Mor.e, . . . . . . . . . . . . . . . . . . . . . . . .  403.770 
Dust collector. H. Seck . . . . . . . . . . . . . ... . . . . ... . . . . . . . 4oo.70t '  
Du.t collectOr. W .  Trautmann . . . . . . . . . . . . . . . . . . . . .  403.'I!IIl ' 
Electric conductor •• slotted conduit for, C. J. Van 

Depoele . . . .. . ... . . . ..... . . . . . . . . . ... . . .. . . . . . . . . . . 403,1ro 
Electric machine. dynamo. A. I. Gravler . . . . . . . . . . . 4O:l,8S6 
ElectriC machine. dynamo. T. J,. Willson . . . . . . . . . . .  403,630 
Electrical conductors, . underground ·conduit for, 

C. B: Cole . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .. . . . . . . . . . . .  403.82a. 
Electrical eonverter. H: Lemp . . . . . . . . . . . . . . . . . . . . . .  403.5U 
Elevator belt .hifting appliance. W. E. Nickerson 400.600 
Elevator • •  afety device. T. w. Heerman . . . . . . . . . . 403.008 
Elevator •• electrical switch for. W. E. Nickerson .. 403,891 
Embos.ed metallic j)late. A. C. Hafely (r). . . . . . . . . .  H.WI 
End gate. wagon; W. R. Watt . . . . . . . . . . . . . . . . . . . . . . .  403.628 
l!:bgine: See Steam' engine. 
Engine reversing' gear • •  team. D. A. !'razer . . . ... .. 403,881 
Envelope. J. O. Donnell . . . . . . . . . . . . . . . . . . . . . . . .. . . .  40.1.004 
Eraser. Ink. C. W. Johnston . . . . . . . . . . . . . . . . . . . . .. . . . .  40:1,674 
Excavator. [. P. Lambing . . . . . . . . .. ... . .. .. . . . . . .... 403.762 
Exhibiting apparatu •• C. S. Jenkin . . . . . . . .. . . . . . . . . 403.673 
Explosives. manufacturing. J. A. Halbmayr . . . . . . .  400.749 
Fanning mill. R. MUler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.852 
Feed bRl(. J. H. William .. . . . . . . . . . . . . . . . . . . . . . . . . . .  403.867 
File and binder. transferring paper, W. A .. Jr .• &. 

C. S. Cooke. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . . .  . . .  403;828 
File rack. new.paper; C.!H. Towne . . . . . . . . . . . . . . . . . .  403.79'1 
Firearm8� magazine for, P. Mauser . . . . . . ... . . . .•• • • • iOB,765 
Fire extinguishing apparatu •• C. Kilburn . . . . . . . . . .  4CJ;I.759 
Flre·klndler. W. R. Myer .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Os.1'11 
Fishing net frame., hin&'e .crew coupling for. J. 

G. Landman . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  40:1.� 
FI.hlng reel. C:K. Bradford . . . . . . . . . . . . . .  ; . . . . . . . .  40:1.783 
Flour bolt. J. John.ton . . . . . . . . . . . . . . . . . . . . . . .  {()H.675. 4O.�,7S 
Folding bracket. J. H. PII.on . . . . . . . . . . . . . . . . . . . . . . . .  403.775 
Forging machine. J. A. llamer. . . . . . . . . . . . . . . . . . .  . . .  40.1.586 
Fork. O. Kramer . . . . . . . . . . . . . . .. . . . . . . . .... . . . . . . . . .. 403.5:16 
Frame. See Clock frame. 
Furnace. See Smoke and gas eonsnmlnlt fur­

nace. 
Furnace' and ·apparatu. for producing and burn-

Ing gaseous vapor •• G. H. Harvey: .. . . . .. . . . . . . .  409.889 
Furnace Krate. T. Henderson . . . • . . . • . . . . . . . . . . . . .  u ;  �,840 

Brake. See Locomotive driver brake. Power �'urnace grate bar. E. Boileau . . . . . . . . . . . . . . . . ; . . . . . .  403.731 
give u. in your Notes and Qoeries: a recipe to .trip brake. Railway wagon brake. Furnace •• operating electriC. J. C. Hobb . . . . . . . . . . .  4Od.75% 
nickel off nic�el plated goods. A. U.e strong sul- Brick or tile cuttln..: machine, E. M. Burr . . . . . . . . .  403.646 Gauge. See Drill gauge. Micrometer gauge. 
phuric acid '" pounds. nitric acid 1 pound. water 1 pint. Brid..:e . span. by electriCity, mean. for operating Vacuum or pre.sure &,auge. 
The mixture mu.t be made gradually. adding the sul- draw. J. M. Orford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.549 GalvaniC battery. D. J. Arnold . . . . . . . . . . . . . . . . . . . .  403.868 
phuric acid first to the water, and adding the nitric:acid Bridie bit. Z. T. Bowie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,:;10 Galvanic battery. J. C. Vetter . . . . . . . . . . . . . . . . . . . . . .  403,802 

after it is cool. The article. mu.t be carefully watched Brush. C. [,oonen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.542 Garment .tay. R. B. Wheeler . . . . . . . . . . . . . . . . . . . . . . . .  409.809 
and must be removed from the bath the in.tant the Brush , re.ervolr. W. H. Underwood . . . . . . . . . . . . . . .  403.566 Gas burner and heater.�Robi\liard &. Davie . . . . . . . . 400.612 

nickeling i. stripped. 
Buckle and back band hook. E. Munger . . . . . . . . . . . .  403.85.3 Gas. Incandescent, C. A. Von Wel.bach . . . .  403.803. 40:1,8(K 
Bundle carrier. J. M. Ro.ebrook . . . . . . . . . . . . . . . . . . . .  403,5a7 Ga. or lamp hracket. W. & J. Boekel . . . . . . . . . . . . .. . .  403,508 

(909) S. K. A. writes : A certain writer Burner. See Gas burner. Gate. See End gate. Sliding gate. 

says: .. 'Ye were in a kind of chry.alitic condition." He Burner tip or pillar. W. M. Jackson . . . . . . . . . . . . . . . . .  403.Mr.I Gla •• bottle., machine for making. H. M. Ashley. 403.719 

refers to the state of a chrysalis. 1. Is hi. use of the Button loop, E. Plckhardt . . . . . . . . . . . . . . . .. . . . . . . .... .  409.609 G1as. bottles, etc .• machinery for making. H. M. 

word chrysalitic proper or .anctiouable ?  A. We 
Butt.on setting machine. �'. H. Riohards . . . . . . . . ... .  403.611 A.hley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . A03.716 to 400.718 
Cable gripper. E. Dainty . . . . . . . . . . . . . . . . . . . .... .. . . . .  403.650 G1as •• ornamenting. L. Pertln . . . . . . . . . . . . . .. . . . . . . : {()3.66� 

should be inclined to admit the word and the use made Call and .wltch, individual, E. Pope . . . . . . . . . . . . . . . .  403.776 Glaziers' points. machlue for driving. F. Holland .. 40.1.886 
of it as allowable. .. Chrysalid " is given by Web.ter Camera. See PhotographiC camera. Grinding .hovel blanks, machine for. J. E. Woll . .  403.818 
as the adjective. 2. In good u.age. i. it proper for a Cau. See 011 can. Grlndln!! the cutter. of wood cutting machine •• 
compo.itor to divide the word Worce.ter at the end of Can headln&, machine. W. H. Smyth . . . . . . . . . . . . . . . .  403.784 machine for, O. A. Winter . . . . . . . . . . . . . . . . . . . . . 403.71 
a line, Wor-. carrying the balance of the word over to Candle guard. H. Bove . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.509 Guard. See Candle gUard. Catt.le guard. 
next line. as though it were a three· syllable word? A. Candy pan. J. H. Magruder . . . . . . . . . . . . . . . . . . . . . . . .  403.663 Gumming machine, paper. J. J. Allen . . . . . . .. . . . . . .  403.688 

Ye.. 3. Can you refer me to any .tandard authority. in Car coupling. R. L. Breth . .. . .. . . . . . . . . . .. . . . . . . . . . . .  403.MO Gymnastic apparatu •• L. �'. Small. . . . . . . . . . . . . . . . . . .  4Od.703 

book form. on correct punctuation and the be.t u.age Car coupling. A. H. Grant . .. . ... . . . . . . . . . ... . . . . . . .  403.o:n Hair curler. F. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4O.�.711 
Car coupling; H. P. Monday . . . . . . . . . . . . . . . . . . . . . . . . . .  400.600 Hame fastener. I. W. Bowman d al . . . . . . . . . . . . . . . . 403.732 

of the Engli.h language. that would he an aid to com- Car coupllo..:. C. A. & W. W. Wool.ey . . . . . . .. . . . . .  403.632 Handh.. See Hinged handle. Tea or eoll'ee pot 
po.itor.? A. We refer you to Hill's Manual of Social Car. dumping. J; W. Alfred . . . . . . . . . . . . . . . . . . . . . . . . . .  403.b71 handle. TOOl bandle. 
and Business Forms.$6; also Roget's Thesaurus of En!;. Car. dumping. J. M. Goodwin . ... . . . . . . . . . . . . . . t.: .... 403.584 Hanger. See Tobacco handle. 

Ii.h Words and Phrases, $2.50, which we can .enq. by ' Car. dumping. H .. McArdle . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.689 . Harrow. rotaty. R. Rakestraw . . . . . . . . . . . . . . . . . . . . . . . 403,778 

mail. ' Car for tran.portlng fruit. F. M. Barber . . . . . . . . . . . .  403,724 Harvester. S. D; Maddin . . . . . . . . . . . . . . . . . .. . . .. . . . . .  403.764 
Car spring. C. T. Schoen . . . . . . . . . . . . . . . . . . . . . . . . .. . 1 . . 40:1.668 Hat packing sapport. M. C. Schoonmaker . . . . . .  , . . .  403.561 

(910) F. W. asks : In SCIENTIFIC AMERI- Car starting device. E. Fales . . . . . . . . . . . . . . . . . . . . . : . : 403.582 Hatohway. elevator. M. J. Daly . . . . . . . . . . . . . . . . . . . . 40.1.875 

CAN. May 18, page 314, No. 799, you .tate how to pre- Cars, center bearing plate for railway. C. T. Heater. See Water heater. 

serve wood; would the sulphate of irou do for shingles? Schoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,500 Heddles. machine for making wire. E. Esbrayat . .  403.879 
I have to lay about 50.000 hemlock this year. I think Cars. chock block for tram. J. W. Slm . . . . . . . . .. . . . . 40.'1,894 Heel trimming machine. C. W. Glidden . . . . . . . . . . . . 403.747 

the tar would be too dangerous ? A. We should not feel Cars. dog attaohment for log. R. J. Thompson . . . . .  103.898 Hinge. 10'ck; J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.570 

inclined to recommend iron sulphate, as rePeated rain-
Car. mean. for propelling' railway. J. M. Keith . . . .  40.3.758 Hlngl' mortlser. W. Cooper d al . . . . . . . . .. . . . . .. . . . . . 40BJi\8 

. . Car •• stake pocket for. C. T. Schoen . . . . . . . . . . . . . . . .  40.1.669 Hinge. spring, D. M. HOit . ... . . . .. .. .. . . . . . . . . . . . .... .  403.670 
fall. would tend. to wash it out. For shingles lome- Carding engine.; drivlnlt mechanism' fOr. G. &. E. Hinge. spring. C. Zattau . . . . . . . . ... .... , ..... .. . . . , . • .  M.m 
thing more ill86!uble. won1d Beem better: A.!lworth, .. . . . . . . . . . . . . . . . . .  

, 
. . . . . .

.
. . . . ... . . .  403.m. 403.721 Hinged handle; J. Ger.tle . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  40;1.656 

(911) _.;r�;�� asks :  1. How much p. res- Carpet sweeper, G. W. Kelley .. . . . . . . .. .. .... .. .... .  403.845 Hoe. E; J. Gates ; . . .. . . .. . . . . . . . . . . . . . . . . . . .  "' . . . . . . . .  tOs,655 
Bure ·wln.�. ·  - ' l'7:exert in a tuhe � inch d�. .... . Carriage body JOint. E. L. UpBon ... . ... . . . . . .. . ... .. .  403.709 HoistIng apparatus. F. McMahon . . . . . .. . .  : . .  :: . . . . . . 403,546 , . =.' Ii spring. J. Hli'onlmus......... .......... • . .  (03,885 Hoisting attachment for aah and garllila'e cana, .. , 
10 inchetl iOJIR. thl'OOgh expII1UIion? A. ,,.... .. ___ , • see BnlMlle carrier. . . J. F. Schultz . ...... . . ... . -; . . .. ... . . . , .. ; . ; . .  " . , . • •  403,611 
any IImlt��.; AI the heaUD�_""'" ClIft,.�ad. W. B. Barns . . . . . . . . .  , . . . . . . .. . . . . . . .  � . . . :. 408J>1" Holder. See Bag hOlder. Colter .holder. Pencil 
will �Illltlltt would burst allllWt .., .... dtat CIrc. road. G. H. Fowler . .. .. . . . .. ... .. .... . . . ... . . . . .  403.745 holder. Sample hold4r. Soap hold�r. 
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J,itaiifit !ttttritau. 
Horn. campalll'n. W. Sellers . . . . . . . . . . . . . . . . . . . ... . . . .  400.702 
House Interior.. finisbin" of. W. J. Boda .. . . . . . . .  400.673 

Hub for veblcle wbeels. J. D. Roth . . . . . . . . . .. . . . . . .  40.3.613 
Hydrant casing. P. P. Bradley . . . . . . . . . . . . . . . . . . . . .  403.639 
InSUlator. J. C. Berrang . . . . . . . . . . . . . . . . . . . . . . . ... . . .  400.727 
Iron from ores. macblne for separating. G. Conk-

111111: . . . . . .  : . : . . . . : • • • •  : . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  403.575 
Jack. See Boot jack. 
Joint. . See Carriage body joint. Chair jOint. 

Pipe jOint. 
.Tu" tops. manufacture of collars for. A. W. Paull. 400.005 

Kltclien cabinet. L. Houston . . . . . . . . . . . . . . . . . . . . . . . .  403.590 
Ladder • •  tep. J. A. Neill . . . . . . . . . . . . . . . . .. . . . . . .. . . . .  403.002 
Lamp. C. H. Grube . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  400.660 
"Lamp, arc� D. Houghton . . . . . . . . . • • • . . • • . . • • . . .  ' . 0  _ 0  403,671 
Lamp. central draulI'ht. J. C. Miller . . . . . . . . . . . . . . . . . 403.768 
Lamp extlngnlsher. B. D. Steven . . . . . . . . . . . . . . . . . .  : 4():J.896 
Lamp extinguisher, automatic and instantaneous 
.. g .... Edge " Ticehurst . . . . . . . . . . . . . . . .. . . . . . . . . . . .  403,65( 
Lamp .tandard. W. C. Homan . . . . . . . . . . . . . . . . . . . . . . .  400.841 
Latch. F. L. Pierce . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . .  40�,654 

Leather thong cutter. P. Walder . . . . . . . . . . . . . . . . . .  400.805 
Letter box. F. T. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.790 
Lifting device. Ellis " Beni.j{ar . . . . . . . . ; . . . . . . . . . . 403.524 

Lock. W. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.705. 403.706 

Locomotive driver brake. G. A. Boyden . . . . . . . . . . . . 403.871 Log puller. M. Hargus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.S.;S 
Loom. narrow ware, A. Moraes . . . . . . . . . . • . . . . . . . . .  4O.1,'i'69 
Lnbrlcating device. J. B. Glover . . . . . . . . . . . . . . . . . . . .  403.(;57 
Lubricator. See Axle lubricator. 
Lnbrlcator. J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.695 

Map:net and armature. electro. F. W. Cole . . . . . . . .  400.517 
Magnetic separator. G. Conkling . . . . . . . . . • . . . . • . . . . •  400.576 
Mall ball. H. L. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.872 
Mandrel. expansible. F. J. Gay . . . . . . . . . . . . . . . . . . . . . .  403.529 
Meat cutting machine. H. Koepp . . . . . . . . . . . . . . . . .. . .  400.846 
Mataamldophenol. C. Kussmaul. . . . . . . . . . . . . . . . . . . .  40.3.678 
Metallic strap for boxes. B. H. Gedge . . . . . . . . . . . . . .  40.3.530 
Micrometer gauge. S: H. Bellows . . . . . . . . . . . . . . . . . . . . 403,726 

Xiii. See Fannlnl{ mill. 
)lotion, mechanism for imparting slow or fast, J .  

Jetter. . . .  . . . . . . . . . . . . .  . .  . • . . . . . .  . . . . . . .  . . .  . . .  . .  . . . .  40'&.756 

Motor. See Water motor. 
Motor. A. W. Pearce. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.606 

Xowlng and reaping machine. Replogle " Lan-
caster . .  . . . .  . . . . .  . . .  . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  401.699 

Mowing machine. C. J-a Grange . . . . . . . . . . . . . . . . . . . . . 403.679 

Music leaf turner. T. W. Tetley . . . . . . . . . . . . . . . . . . . . . 400.'192 
Mu.ical Instrument, mechanical. W. H. Gilman . . .  400.834 
Nasal irrigator. J. B. Thompson .. . . . . . . . . . . . . . . . . . .  403.'194 
Neckscarf. A. Landes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4o:J.5:J8 
Necktie fastener, W. F. Krause . . . . . . . . . . . . . . . . . . . . . 403,7'61 

Nipples. machine for cuttinl( right and left 
threads on. H. H. Taylor . . . . . . . . . . . . . . . . . . . . . . .  400.791 

Non-conductioII' jacket. J. Riley . . . . . . . . . . . . . . . . . . . .  400.700 
011 can. �'. Maranville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.544 

Ordnance, construction ot, -E. Maitland· . . . . . . . . . . . .  400.684 
Ore separator. map:neilc. W. R. Thomas . . . . . . . . .. . . 403,624-
Ores with hyposulphite solutioDs, leaching, E. H. 
. Russell . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  :.400.615. 400.616 

Overshoe; G. C. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 400.817 

Packlnll case. G. W. Banker . . . . . . . . . . . . . . . . . . . . . . . . .  400.503 
Packing. metallic. R. Weatherburn. . . . . .  • . . . . . . . .  403.1ltI! 

Packlna'; piston. S. HllIi:hes . . . . . . . . . . . . . . . . . . . . . . . . . . 400.753 

Paint. S� C. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.523 
Pan. See Candy pan. 
Paper box coverlnll machine. M. D. Knowlton • . . .  400.877 
Paper bucket. folded. H. S. Janke . . . . . . . . . . . . . . . . . .  400.5!U 
Paper making machine. J. T. �"Iood . . . . . . . . . . . . .. . . . 400.744 
Paper pulp' screen. P. H. Crap:ln: . . . . . . . . . .. . .. .. . .. 400.517 
Paper reel. H. T. Wilson . . . . . . . . . . . . . . . . . . . .. . . . . . .  : 40.1,814 

Parer. v8ll'etable. H. O. Thomas . . . . . . . . . . . . . . . .. . . . .  400.'19.1 
Pencil holder. S. Wales . . . . . . . . . . . . . . . . . . . . . . . . . : . . . .. 403.56'1 
Photop:raph cablnei; J .  Cornl.h . . . . . . . . . . . . . . . . . . . .  '400.647 

Photol(raphlc camera. C. E. Burlingame . . . . . . . . .. . .  400.574 
Plano plate. ·P. ·Gniehlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4():J.f.83 
Picture exhibitor. G. D. Knipp . • . • . . • . . . . • . . . . • • . . . .  403,88'1 

Pin. See Safety pin. 
Pipe. See Tobacco pipe. 
Pipe coupilng. R. Groark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403,884 
Pipe coupling. O. J. Meyer . . . . . . . . . . . . . . . . . . . . .. . . . . 403,767 
Pipe jOint. OSCillating. R. Groark . . . . . . . . . . . . . . . . . . .  403.88.3 
Pipe laylnll: apparatus. J. F. Ward . . . . . . . . . . . . . . . . . .  403,865 
Pipe supportlnll device. H. J. Sullivan . . . . . . . . . . . . . .  400.564 
Pipe trlmmlnl{ device. G. T. Fltz.lmmon . . . . .. . . . . . 400,828 
Piping. ' bowls. etc., componnd for. Ol.en " 

Gabriel. . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.548 

Planter. A. Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.616 

Plastic compound 'for use In various arts. A. T. 
Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.631 

Plow. sulky. E. C. Westervelt . . . . . . . . . . . . . . . . . . . . ... .  403,866 
Plow, wheel, G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  403,892 
Pole for lumber wagon •• coupling. Stogsdill & 

Worley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  400.621 
Polish. furniture. G. H. Allen . . . . . . . . . . . . . . . . .. . , . . .  403.715 

Pot. See Dash pot. 
Potato digger. J. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.848 
Power brake. L. P. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . 403..539 
Power traMmitting device, A. 1 .. arson . . • •  , . . .... . .. .  403,598 

Press. See BalinJl press. 
Printing apparatus. hand. T. Bartholomew . . . . . . . .  403.822 
Printing machine. rotary. J. Brooks . . . . . . . . . . . . . . . . 400.513 

Protector. See Boot or shoe sole protectOr. Com-
. 

posltor's bracelet wrist protector. 
Puller. See Log puller. 
Pulley. split. M. T. " M. O. Reeve . . . ... . . . . . . . . . . . . .  403.857 
Pulley • •  plit. M. 0. " M. T. Reeves . . . . . .  : . . . . . . . . . .  403.859 

Pulley. wood rim. W. W. Carey . . . . . . . . . . . . . . . . . . . . .  40.3,824 
Pulley •• hub for split. M. T. " M. O. Reeves . . . .. . .  400.858 
Pulleys. hub plate for wooden. M. O. " X. T. 

Reeves. . . . . .  . .  . .  . .  . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . 403,800 
Pulleys. temporary coverinl{ for. M. O. Reeve .. . . .  403.861 
Pulp machine. WOOd, F. Dilts . . . . . . . . . . . . . . . . . . . . . . . . 400.653 
Pump. 1'. J. Bode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 403,507 
Rack. See File rack. 
Railway conduit mould. cable. I. Bishop . . . . . . . . . . . 403.728 

Railway cr08S tie. combination. W. H. Bagby . . . . . . 400.684 
Railway. electric. R. M. Hunter . . . . . . . . . . . . . . . . . . . . .  400.754 

Railway. electric. �'. M. Speed . . . . . . . . . . . . . . . . . . . . . . 403.786 
Railway. electriC. C. J. Van Depoele . . . . . . . . . . . .. . . .  403.801 
Railway mechanlsni, cable. T. Bradwell . . . . . . . . . . . 403.512 
Railway. pneumatic. M. Bodefeld . . . . . . . . . . . . . . . . . .  4()'3.'129 
Railway sl"nal. T. A. Casey . . . . . . . . . . . . . . . . . . . . . . . . .  403.515 
Railway sillnal •• • wltch in.trument for. G. C. 

Steenbergh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.619 

Railway track • •  treet. R. Dan.lnger . . . . . . . . . . . . . . . .  403.741 

Railway wall'on brake. W. S. J'aycock . . . . . . . . . . . . . . .  400.540 
Raliways. lI:r1p slot clo.er for cable. C. Davl . . . . . . .  4(M.851 
Ram. ship's. J. F. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.806 
Razor strop, G. H. Coursen . . . . . . . . . . . . . . . . . . . . . . . . . .  4.03,fU8 
Reel. See Flshil1J! reel. Paper reel. 
Refrll{erator. J. Swetit8ch . . . . . . . . . . . . . . . . . . . . . . .  �' . . 400.'l89 

Rocking chair and carrl&l(e. A. Pahlow . . . . . . . . . . .  400."1� Roollnll'. felt. G. A. Herdman . . . . . . . . . . . . . . . . . . . . . . . .  403.!i88 
Roofing metallic. M. 1'-. Hamsley . . . . . . . . . . . . . . . . . . . .  400.750 
ROOfing. sheet met.al • .A.. C. Kanneberg . . . . . • • . . • • . .  40.3,844 
Rotary cutter. Heath " White . . . . . . . . . . . . . . . . . . . . .  400.661 
Sate alarm; J. S. Min·nls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403,686 

Sa.h fastener. J. R. Whem . . . . . . . . . . . . . . . . . . . . . . . . . . 400.810 

Saw cleaner. gin. G. P. Melchior . . . . . . . . . . . . • • • . . • • .  400.686 
Saw •• work feeder for band. A. B. Sprll1J!stead . . . •  400.618 
Sawin" machine. circular. F. E. Farwell . . . . . . . . • . . .  tOI!.880 
ScaJl'oldln". A. Bitterly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403,636 

Scales. p:raln welghfn". P. R. GrabUl . • • • • . . . . . . .. • . .  400.748 
Scooller. earth. S. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.661 
Scral,er. S. Tbompson . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . .  400.625 

Scraper or cleaner. G. H. DuBuisson . . . . . . . . • • . . . . . 403,522 
Scraper;road; G. N. ·MUler . . . . • . . . . • • . . . . . . . .• 403.888. 400.88lJ 
Scraper. road. O. E. Moats . . . . . . . . . . . . . . . . . . . . 400.800. 40.1.891 
Screen. See Paper pulp .creen. 
Screen. Pblllip. " Humphry.. . . . .  . . . . . . . . . .  .. . . . . . .  400.55H 

Secondary battery, A. Jamieson . . . . . . . . . . . . . . . . . . .  �593 
Separator. See Map:netlc separator. Ore sepa-

rator. 
Separator. S. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.704 
Sewing machine take-up, G. W. Baker . . . . . . . . .. . . . .  403,723 
Sewing machines. guiding attachment for. A. H • 

Fritsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.631 
Sewing macblnes. presser foot lifting device for. 

Barllett " Wiggin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4().3.'l25 

Shafts. anti·frictlonal bearing for. Jj'. G. Myer . . . . . 403.!i54 

Shank stiifener. J. M. Wat.on . . . . . . . . . . . . . . . . . . . . . .  400'[J69 

Shirt stretcher. G. Cooper . . . . . . . . . . . . . . . . . . . . . . . .. . .  400.737 

Shoe sole channeling machine. Wlgl{in " Bartlett 403,813 
Sifting apparatus. H. Seck . . . . . . . . . . . . . . . . . ..... . . . . . . . 403,863 
Sign. hlll'hway. J. S. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.m 
SllI:Oal. See Railway si.j{nal. 
S!ngletree attachment. P. S. Wiseman . . . . . . . . . . . .  : 403.816 
Sink. J. P. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,777 
Skipping rope. mu.ical. L. Ritchie . . . . . . . . . . . . . . . . .  401.556 
Slel"h. F. J. Mette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40:1,71'.6 
Sliding gate. J. P. Norlin. . . . . . . . . . . . . . . . . . . . . . . . . . . 403.694 
Smoke and gas consuming furnace. J. Burno . . . . . .  400.874 
Snow plow. J .  W. Haughawout . . . . . . . . . . . . . . . . . . .  'lJ.3.665 
Soap holder. J,. Terry . .  , . . .. . . . . . . . . . . . . .  . .  . . . . . . . . .  403,523 
SolderiOil'. brazing. and welding. electriC. E. 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . 400.707 
Sole. to uppers, machine for uniting. L. Goddu . • .  4().3,8.'15 
Sower, seed, M. Freeman . • . . . . . . . . . . . . . . . . . . . . . . . . . .  403.882 
Spinning machines, band tension regulator for, J .  

Gaunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . 400.63;1 
Spinning maChines. top roll for. E. Lafioe . . . . . . . . . . 403.53'1 

Spinning spindle .upport. J. H. Northrop . . . ... . . . .  40.3.855 
Spinning spindle support, J. S. Rlchard.on . . . . . . . . 403,862 
Spring. Bee ' Car .prlnll'. Carriage spring. Ve-

hicle sprin,;t. 
Stationary packet. H. W. Southworth . . . . . . . . . . . . . .  400.785 
Stave dressing macblne. F. H. Kane . . . . . . . .  � . . . . . . .  403,696 
Steam boiler. Dimmick " Smith . . . . . . . . . . . . . . . . . . . . . 400,878 
Steam engine. R. T. Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.714 

Steam engine. J. McAlli.ter . . . . . . . . . . . . . . . . . . . . .. . . . .  400.801 
Steam engine cylinder, W. F. Brown . . . . . . . . . . . . ... . . 403,6(2 
Steam jacketed receiver. W. F. Brown . . . . . . . . . . . . .  403.6« 

Stool. milking. O. G. Scriven . . . . . . . . . . . . . . . . . . . . .. . . .  400.781 
Stove. vapor. J. B. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . 4OS,568 
Strap. See Metalltc strap. 
Straw good •• waterproollng. R. Pyatt. Jr . . . . . . . .. . .  400.697 
Stringed Instruments. bridge for. M. Durick . . . . . . .  403.743 

SUllar. lixlviating battery for raw. C. Stelfen . . . . . . . 400.763 

Switches. tie bar Clip for .plit. A. O. Strom . • • . . . . .  400,897 
Tack feeding machine. L. D. Junkins . . . . . . . . . . . . . . .  403.843 
Tag. shipping. �'. G. Roys . . . . . . . . . . . . . . . . . . . . . . . . . .  400.780 
Tea or colfee pot bandle. M. Selp . . . . . . . . . . . . . . . . . . .  403.782 
Telegraph .ounder. F. L. Van Epp . . . . . . . . . . . . . . . . . .  40;1.626 
Telephone. mechanical. W. W. Nichols . . . . . . .. . . . .  4()'3.547 

Testing machine. impact. W. J. Keep . . . . . . . . . . . . . .  403.6'76 
Thermometer, oven. J. C. Voss . . . . . . . . . . . . . . . . . .. . . . .  408,710 

Tie • .  SeC\. 1lalbraJ; �0"l tllJ •. : " '0 . ' " 

Tile. roofing. Gusten &; Brann . . .. . . . . . . . . . . . . . .  . .. . .  403,8S'T 
Tin. machine 'for slitting sheets of. W. IDpper-

Iing . . . . . . . . .  : . . . . . . . . .  � . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,533 
Tobacco hanger. W. S. Wootton . . . . . . . . . . . . . . . .. . . . .  400.819 

Tobacco pipe. J. W. Dowling . . . . . . . . . . . . . . . . . . . . . .  403,581 
Tool handle. C. D. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403,882 
Tooth crown, artificial. C. H. Land . . . . . . . . . . ... . . . . 4():i.597 
TranSit. road for rapid. M. A. Mlchale .. . . . . . . . . . . .  403.687 
Transmissl.on apparatus, T. Bomm . . . . . � . . . . . . .. . . . . 400,637 
Transparency. H. C. Recton . . . . ; . . . . . . . . . . . . . . . . . . .  400.698 
Transportation. system of rapid. C. H. Barrows .... 403,505 
Trousers, etc., M. 1,I" raenke1. . . . . . . .  o • •  

' 
. . . . . . . . . . . . . . .  403,746 

Tubing. machine for beating and pollsbinll: sheet 
metal. W. G. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 400,736 

Turninll. tool for .plral. E. Cullan . . . . . . . . . . . . . . . . .  403.521 
Typewriting machine. J. W. Bartlett . . . . .. . . . . . . . .  403,823 
Vacuum or pre.sure "auge. M. Lu.comb . . . . . . . . . . .  403,54� 
Valve blanks. die for compre •• lng. J. Powell . . . . . .  403,698 

Vault light packlnll' rings, machine for 8ettmg, a. 
A. Crossley . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  400.678 

Vehicle spring. C. A. Behlen . . . . . . . . . . . . . . . . . . . . . .  40.3,506 

Vehicle spring. B. S. Healy . . . . . . . . . . . . . . . . . . . . . . . . . .  403.666 
Vehicle sprinll'. II. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . 400.822 
Vehicle wheel. J. O. Leck . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.1.763 

Veterinary Instrument. G. W. Holland . . . . . . . . . . . . . 403.534 
Wagon bed. W. R. Watt . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  403.&29 

Wagon. dehvery. G. L. HOwland . . . . . . . . . . . . . . . . . . .. 403.842 
Wa.hlng machine. L. Flelschhauer . . . . . . . . . . .. . . .. 400.829 
Wasbinll' machine. C. He .. e . . . . . . . . . . . . . . . . . . . . . . . . . 403,669 
Washing machine. A. A. Rounds . . .. . . . . . . . . . . . . .. . .  400.614 
Washing machines, reversing mechani8m for, J .. 

G. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.649 
Watch ca.e pendant. W. W. Bradley . . . . . . . . . . . . .  403.511 
Watch case pendant. Robrer " Joseph . . . . . . . . . . . . .  403,;'19 
Watchmaker'. staking tool. G. Martel . . . . . . . . . . . . . .  400.849 

Wateh. stem windinll' and oettlD&'. O. F. Stedman . . 403.'787 

Watch. stem winding and settlnl{, A. M, Yeakel. .  403,S'lO 
Water heater. circnlatlng • •  T. Meatbe . . . . . . . . . . . . .  403.645 
Water motor. B. B. Bower . . .  : . .  � . ... . . . . . . . . . . . . . . . . .  403,731 
Waves. apparatus for utilizing the power of. E. J. 

Delaurler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.579 
Weil{hlnll apparatus. J. H. Nolan . . . . . . . . . . . . . . . . .. . .  403.692 
WeillhinR apparatus. grain. J. R. Crelvhton . . . .. . . . 4().3.619 

Weldlnl( and brazing, elect.rlc. E. Thomson . . . . . . . .  403.708 

Welding the end. of holler fiue •• device for. J. 
Cumming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.520 

Well horing or drilling apparatus. J. E. Day . . . . . . .  403,877 
Wells. implement for boring. L. B. Hart . . . . . . . . .. . . 400.751 

Wheel. See Veblcle wheel. 
Wheel. J. Walrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.864 
Whlffietree and book. A. T. Hatcb . . . . . . . . . . . .... . . .  403,664 
Wire netting. A. N. Pearson . . . . . . . . . . . . . . . . . . . ... . . . 403,\,'U 
Wire stretcber. F. Stiles . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 408.620 
Work rest for bencbes. adju.table. A. Watson .. . 4O.'l,1l27 
Wrench. \¥. R. Smith . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 403,895 

DESIGNS. 
Bottle. J. Guldan � . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . 19.1G'I 

Bottle. C. B. Miller . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  19.108 

Glassware. ornamentation of. R. Briggs . • . • . .  19.105. LQ.I06 
Hammock. I. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.110 

Plow hend. G. Wilkinson . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . 19.111 

Type. font of ornamental. H. Ihlen burg . . . . . . . . . . . .  19.109 

Wap:on. lanndry. H. Barne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.104 

TRADE MARKS. 
Sate bolt work. device for op'eratlng. B. W. FOw- Canned oyste .... frults. and vegetables. C. H. P�_ 

Jet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  403.527 son " co . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,614 
Sattey pili, Plckhardt &:Clarpenter . . . . . . . . . .  4OS,OO'l. 400.008 , Cem_�LeaD " Company . . . . . . . .. .. . . . . . . . . .. . . . 16.613 
Bampleholllerand hox p� W- W. JohDaon . . . . . . � Cereal �1Ict. • .  Bnch as 1I0ur aDd DU!lal� H. F. 
..... faIteaer . ... 1L Buettner� . . . . . . . . . .  � . . .. . . . ... . 4IIS,6Iro lbl .. . . . . . . . . .. . .. . . . . . . . . . . . .. . . . . . . .. . . . .. ' . . . . . . . . .  l8.Sl'l 

Colfee. J. H. Brookmlre & Co . . . . . . ... . . . . . . . . . . . . . . . . .  18;59& 
Colfee .nbstltute. G. Floto·. Bons . . • . . . . . . • . . . . . . . • . . 16:801 

Colors. ceramic. Hancock " Son .. . . . . . . . . . . . . . . . . . . .  16.604 

Complexion powdcr •• Gale " Blockl. 0 0," . .. . . . . . . . . . .  16,602 

Engraved relief plnte. for illustrative purposes, 
half-tone. Purton. Stearns & Mcintyrj) . . . .  ,. . . . .  16.619 

Filters made according to the Pasteur sy.tem. So-
ciete Anonyme du Filtre ChamberilUld. SY8- . 
teme Pasteur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. ; .  18.626 

Flour. patent. W. H. Wei ... . . . . . . . . . . .. . . . . . . . . . . . . . .  16.823 
Gum, chewing, W. N. Brewer . . . ... . . . . . . . . . . . . . . . . . . .  16,'&)98 
Harvester •• twine for self-binding. W. Deering " 

Company . . . . . . . . . . . . . . . . . . . . . : .. . . . . . . . . . .  : . . . . . . .. 16.600 
Ingot copper. Baltimore Copper Smeltlnl{ and Roll-

Inll Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  16,591 

¥edicinal compound In the form of pills. seml-
' . solid. E. E. Matthew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.612 

Orllans. reed . Wilcox " White Organ Company. 
16,624, 16.625 

Pails, tubs, and analogous wooden ware, Two Riv-
ers Manufacturing Company . . . . . . . . . . • . . . . . •  o. • • •  16,621 

Paint. copper. C. A. Woolsey . . . . . . . . . . . . . . . . . . . . . . . . .  lti.6� 
Paint prepared for Immediate nse. Wadsworth 

Paint and 011 Manufacturing Company . . . . . . . . . .  16,1\22 
Paints. Cyclone Wrought Iron Slag Paint Company 16,1i1J8 
Perfumes. H. Loeb " Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.611 

Pudding. vanilla. W. P. Clotworthy . . . . . . . . . . . . . . . . . 16,59'1 
Remedy for nerve, brain, and stomach disorders, 

Wllliamson. lnlltam " Griggs . . . . . . . . . . . . . . . . . . . . 16.626 

Salt, granular etJ'ervescent, 1. E. Emerson . . . . . . . . . .  16,699 
Salve. pile. J. F. Joyce . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  16.808 

Sauces and condiments. P. F. Gillespie . . . . . . . . . . . . .  18.603 
Soap. R. F. S. lIeath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  16.005 
Soap. laundry and toilet. Belknap " McCann . . . • • .  16.592 

Socks and .tockings. A. Kltz . . . . . . . . . . .. . . . . . . .  16.609. 16.610 

Stoves and ranges. !:luck's Stove and Range Com-
pany,  . . . . . . . .  . . . .  . . . .  . . .  . . . . • . . . . . . . . . . . .  . . . . . . . . .  . . .  16.595 

Tea. T. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.627 
Trollsers, overalls. and coats, Erlanger Brothers . . .  16,600 
Varnishes. paints, oils. and japans. W. H. Hough-

ton .  . .  . .  • . . .  • . . . . . . .  . .  . .  . .  . .  . .  . . . . . .  . . . . . . . . . . .. . ... . .  16.606 
Watch cases. Philadelphia Watch Case Co .• . 

16.615·to 16,618 

A printed cotty of the .pecilicatlon and drawing of 
any patent in the foregoing .lIst WIll be furnisbed from 
this office for 25 cent.. In ordering please state the 
name and number of the patent desired, and remit to 
Muon " Co., 361 Broadway. New York. 

Canadian Pateuts may now be obtained by the 
inventor. for any of the invention. named in the fore­
going list. provided they are .Imple. at a co.t of '40 
each. If complicated the cost will be a little more. For 
full instructions addre •• Munn " Co .• 361 Broadway. 
New Yorl<. Other foreign patents may also he obtained. 

�bverfi.&emenf.&. 
Inside Page, each inerUon _ - _ 'Ii cents a U.e. 
Back Page. ench In"ertloll • - - 1I11 .oo .. l ille. 

The above are charge. per agate Iin";""about eight 
words per line. Tbis notice shows the width of the line, 
and Is M,t in agate type. Engravings may head adver­
tisement.' at the same rate per agate line. by.measure­
ment, as the letter press. A.dvertisements must be 
received at publication office as early ail Thursday morn­
ing to appear in Dext issue.. 

'11 E. Gene .... e Street, 
Syracu.e, N. Y. 

IC E - H O U S E  AND REFRIGERATOR. 
Direction. and Dimen.ion. tor construction. with one 

����o�ea��n�l�h:�� :��t S���:f��� 
out the year at a temperature of frOm 34° to 116°. COn­
tained iIl SC'IENTIFlC AMERICAN SUPPLEMENT NO'. 116. Price 10 cents. To be had at this Office ""d of all new .. 
Qaa.lers. 

PNEUMATIC 
Gun.-An exhaustive account of tbls new weapon and 
of the experiments made with it ; along with a descrlp.-�y&:���sb��Wn� � ������� lg�=��.f�J�e:� 
PLEMENT. No. :>9a. PrIce 10 cents. To be had at this 
olllce and from Bll new.dealers. 

FRET SAW 
. BRACKET WOODS 

PXO.a.ll8'::IiI:I> :.:..:m.A.:I> Y :11'0:':" va:m 
Send .tamp for catalogue. HENRY T. BARTLETT, (l.l>i.:o;.':.�':.:-:-;!Deer .. 

200 LEWIS STREET, NEW Y O RK. 

o o o 

BIT 
"'quare, Ova!, 01' Round Smooth 
Holes. For carpenter, Cabinet, and 
P"ttern work, � Inch. 50 cent •• set U.oo. 
malled tree. Bi'ldgeport Gun Implement 
Co •• 17 Malden Lane. New York. 

o 0 o 
SEBASTIAN, MAY & CO' 

�prove4 &loG" Cutting' Foot &L 
Power 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama­
teurs' outfits. Lathes on trial. 
Catalogues mailed on 
165 W. 2d St., 

THOMPSON IMPROVlD IIDICATllR 
Mannfactured solely by 

2,000 IN USE. 
Adopted by tbe U. S. Navy 

on all the Ilovernment 
cruisers and gun­

boats to be built. 

Also Manufacturers of 

P O P  S A FETY 
VA LVES, 

STEAM PRESSURE GAUGES, ETC, 

84 Chardon St.red, Bost on, M aliS. 
P H OT O C R A P H S . 

The photographing of Machinery. Bridges. FactoTlea. 
and Iron Work of all descript ions. Write for .amples. 

GEO. P. HALL " SON, 157 Fu'ton Street. New York. 

ADVICE TO YOUNG MECH ANIC Al. 
Engineer •• -Acldres8 by Prof. Perry. to his stndents at. �� FI�":r�� igc�yi�����II':ng·M:¥:.r o� fth€".}n';.a

!':,� 
gravIng. Contained In SC" :NTIFlO AMEIUCAN S ( 'PPI,B" 
MENT. NO. 66t. Price 10 cents. To be had at thiS office 
and from all newsdealers. 

ARTESIAN 
Wells. Oil and Gas Wells, drilled t>l��=���u�::: :m��c���':m�¥>� 
able Horse Power and Moudted 
Steam Drilling Machines {o� �tQ 
600 ft. Send 6 00nts for mu� 
catalogue . •  -je l·ce A l'U'Ri all 
a�i:!�e�f��e� 'kI'l���r't', 

TH E MOTOR of 19th Century. 
The Best on manufactured lIa" and 

·the only one that make� (f8 Qum 
Gas. Can be uoed Any Pl4ce. to do 
.A."1I Work. and by A"1I One. 

For circulars\ etc., Hddresa 
Charter Gas Engine CO. 

P. O. Box 148, Sterl i n g, Ill. 
Branch House. 152 Lake '3t.,Chlcap:o. 

New York Al!ency. W. J. Dougherty. 470 Canal Street. 

OTTO lAS ENG IN ES. 
Over :1:>.000 ,"old. 

Horizontal . . . . .  Otto . .  G ... Engines. 
Vertical . . . . . . . . .  Otto . . . .  Gas Engines. 
Twin Cylinder . .  Otto . . . . Gas Engines. 
Combined . . . . . . .  Otto . . f �:.n����.· _ 

Combined . . . . . . .  Otto . .  f �:3 �;ra'in�. OTTO GAS ENGINE WORKS, 
CHICAGO, PHlLADELl'HU. 
New York Agency, I S  Vesey !iltreet. 

VAN DUZEN 
S ENC I NE 

N O  BO I LE R .  N O  COAL. 
N O  E N G I N E E R. 

:&letra WATER RENr 
0'1' INSURANOE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
for description and prices. 

Van Duzen Gas Engine CO., 
liS E. 2nd St., CINCINNATI, O. 

Sto re d E n e rgy 
ACC U M U LATO RS for Electric LlllhtlDJ! and 

Street Car PropulSIOn. 
ELEVTR H ! A J. A CCUMUI,A TClIt COM I'A.N Y; 

No. 44 Broadway, New York City. 

Edco · System,. 
Complete Electrle J,il{ht and Power Plant!!. Street t'Ilra 

equipped for Electric Prnpnl.lon. T!Je.olIIest and moat.. 
experl'nced Electric M. o

.
tor it?-.�kt . .  , .

.
. 

THE E1.EQT.Q; ... �A�� . ' " 1': •••• 
No. 2M Cartet!&, Pili. . I.; Pa. 
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2'IIe NtAJJetJt /.WId But m the E1'IgU8h � 
.R :Lea48 aU of1wrs !  1 

THE ASSAYER fS MANUAL 
An Abrldlred TreatI1le on the Doclmaatlc Examination 

of Ore� ana Furnace and other Artificial Product.. B:r 
Brano Kerl, ProfeB80r of the Royal School of Mineo ; 
Member of tbe Royal Technical COmmission for the In­
"utrles, and of tbe Imperial Pat"ot O:Olce, Berlin. 
'J'ranslated from the German b:r WUllam T. Brannt, 
Editor of " The Techno-Chemical Receipt Book," eto. 
8econd American Edition, edited with extensive ad­
dttlons b:r F. L:rnwood Garrison, Member of the Amerl­
OOD ID8t\tute of MIning Englneera, Iron Instltnte, 
Verein Deutscher Etsenhuttenieute, etc. Illustrated bl 
81 engravtnga. 8M pages Bvo. Cloth, price • • . • • • •• 3;00 

pr By mail, free of poatage, to a'W/I aMreBB lin tM world. 
ABSTRACT OF CONTENTS-GIONBRA.L DIVISION.-

I. Mechanical Manipulations. IL Chem1cal Operations. 
III. A88&l' Furnaces. IV • . A88&:r Vessels. ·V. Balances 
;:'�:'�h�p�AL

To
flfv.":toJ���· �c�:s:l 

Ill. Sliver. IV. Gold. V. Platinum. VI. Nickel. W. 
COba:t. VIII. Zinc. IL Cadmium. X. Tin. Xl. Bis-
���·u��I;.:.

e
"'Wi. ��oi:ryILXI��y�:;. 

X VIII. Manll&Dese. XIx. -Sniphur. xx. 'Fue1&. Ap­
pendIX. Index. pr .A circular OJ� quarto, g£1iImfI tM fuU Table o! 
COntent.. of thlB 1m n. Boole, 118 will 118 a MW LI8t of Leadilng Books on etaZ Mimng, Motal!1W!1II, MfnleralOUll, 
.AlBay£ng, OhemtIcaZ AnaZ1JBl8.�, Bent :tree to Ql/l.1/ one lin 
an1/ part of tM world whO '/DIU ......a /ItB aMreBB. pr The almJe Of" an1l of IJIIIr 1lookB Bent bII ma4Z. free of poatage, at tM publicatiOn pries, to a'W/I aMreBB 4n t1iB world. pr Our New attd Re'V'lBed Catalogue of PracUcaZ aM 
BcUnt(llc Books, 84 JI<I41<l8, 81>0, attd IJIIIr other CatalocmeB, tM 
w1lole C01!eriflQ .""TII bi-atich of Scierau afJlllieG to tM Aria, Bent :tree attd -free 01 t>OSto!Io to a'W/I one -WI. an1/ part of the 
world who wiIl ;twriris-" hlB tuid.ruB. 

H E N R Y  CAR E Y  BAI R D  .. CO., hrDUSTBUlsPtmLISBEBII, 800KSELLBBS &lJIIPORTBBS 
810 Walnut St • •  Philadelphia, Pa., U. S. A. 

ARCHITBCTURAL BOOI8i 
· Usefu l ,  Beautiful" and Cheap. 

To an:r pers�n about to erect a dwelling house or &ta­
hie, either in the count.,. or eliy, or any bDilder w1&hIng 
to examine the latest and beSt plans fora churcb, school 
house, club hOUSe, or an:r other pubHc building of high 
or low coat, shonld procure a complete set of the ABcm:­
TlICTII' AND BUILDBRS' ElUTION of the SCIBN'.rIll'IO 
AllERICAN. 

The information these volumes contain renders the 
work almost indispensable to tbe architect and builder, 
and to persons about to build- for themselves the:r will 
llnd the work suggestl ve and most usefDi. The:r contain 
oolored plates of the elevation, p1&n, and ·  detail . draw­
tDgs of almost ever:r clus of bDildill(l, wltb specifica­
tion and approximate cost. 
. Four bOund volumes are nllw read:r and maY.be ob­tained, b:r mail, direct from the pDhnBhers , or from au)' 
newsdealer. Price, '2.00 a volume.: Stltobed In paper 
·""Ters. Subscription price, per annum, ,,,,,. Ad� 
�ctremlt to , , 

. MUNN & CO., PnbJ.is'lj� . 
361 Broadway, New York. 

Entirely New. 
�,ooo copies sold in s1x: month&. One of the most 

... ooesafnl books published In thlB count.,.. Checks and 
other buslnesl. forms reprodllced in colora from actual 
oommerclal paper. Short cute In figures from man:r 
f'orelgo BOvees. Beautlfnlll' bound. MaUed to any 
&ddress in· tbe world for-One Dollar. Valuable circu­
lars free. Addreos SEYMOU-, 
3 0  Bromfield Street, . . 

EATON, 
BOSTON. MASSo 

The Paris Exposition--lIIustrated. 
' 'Pite BcmNnnO AXBRICAN SUPPLBMBHT will for 
liame Dlonths to come contain Illustrations of the .bulld­hiiJ8. and· tbe most. Interesting objects to be seen ·at the 
�'l:\X=:'.!lI�!��\��:"'�Rr

n
e�:;Ji::��et

e
;J:�":�ci 

AJlRU'AN SUPPLEMBNT will add an Interestiq and 
useful feature to tbe publication. and subscribers to tbe � edition of the SCIIIINTIPIC AMBRICAN. who are 
� ����: ��\!':v�

C
::.i1���t:n��II���¥::��;:�j! 

KBNT subscription list at once, 80 ae to secure all tbe 
illustrated e

�
osition numbers for preservation. Price, 

�r::�ut;cri��I6'!!, 'g����it :,
e
;:,s., ':;�t:�::71fh

ere 
. ltI U :'> N  "" CO.,  361 Broadway. New York. 

INVENTORS Brid Mfra. hann!!: small novelties which 
the,. want introduced, address ' .  GenrAgt." eare Carrier ee. BdaIo, N. Y. . . 

pERFE�;W8PA!!� I L E 
The Koch Patent File, for preservfng DeWSP8P1!1:11. Mag­
Ulne&, and pamphlets, has been reC8ntl:r1mproved and pr\Ale reduced. Subacrlbers to the SCIltNTIPIO AKIIIRI-
CAN and SCIBNTl1!'IC AMBRIaAN S RN'!' oan be ... .I!.H� �or the low price of ,1.50 bl' . �.211 at ebe !8ro:�M�rcpaNil:BI��' nt" _ .  IM!rI�<:r 
ever:r one who wlBheo to preserv,the paper. re88 

MUNN &; CO., Publishers I!oID'rI1!'IO A •• RIDAl!!. 

N!![ Y2.!!.! B.LTINC 6!!!! PACklNO C!!: 
. 8  PAR K  R OW, New York. 

OLDEST aDtl LARGEST ltIaBufaeturer. In tlte United Staee • 

VULCANIZED RUBBER FABRICS 
For l!Ieeh_leal Purpoe •• 

R U B B E R  B E L  TI Ne, 
Packing, Hose, 

REDUCING ACTION OF HYDRO,­
fl'ir':.tl:r:�!eb;ft���,t:, �te:r:t�:'=c:1r��e� 
the presence of platinum OB the reducinl( action of b:r­
droaen. Contained in SCIlllNTIll'lC Ali:SltICAN SUPPf,B­
MENT, No. ·6t18o PrIce 10 cents. To be had at this ofIlce 
and from all JlIIW8deal8r!lo 

DO YOUR OWN PLATING 
Either In Gold, Silver, or Nickel, and Electrot:rplng. 
COmplete sets of eacll, with practical instruction that. 
an:r peraon ma:r learn the an easily. !lend for catalogue 
and price list to THOS. HALL.- Mfg. Electrician and 
OptiCIan, III Brom1leld Street, Boston. M ...... . 

ICHARDS O I L  EIIIIE  The �afe.t, M •• t Eeonomleal, and 
MOllt ComreDieut ED�Jle. No Boller, 
�g =- ¥�8�C':.� !� ::':;��e��:� 
next to no Attendance. Started In.tant­

l,.wlthamatoh. Speed and fuel com­
plete1:r regulated b:r the lIovern.or. 
AII _ ceases when tbe elllline 
atoJ!!l. BINGHAMTON BY. . DKAU�Ii POWER CO • •  

Bln�amto:�
W:-t

�rtf.·S. A. 

ROPE TRANSM ISSION OF POWER. 
-Some valuable s:ge.tlons to those wbo would apply 
rm:e���:'i'Q�

l
grst':-C::

lt
'W\4°b W:..::����=� I: SCISNTIfiC AlIBRICAN SUPl'LB)fENT, No. 63S. Price 

IOceIita. To be had at this o!Ilce and from all Dewsdealers. 

18 AQUE DUCT ST .. ROCH ESTER,  N .  Y. 
Shepard's New $60 Screw-Cutting Foot Lathe 

Foot and Power Lathes, Drill 
�'i,"f:''h��'i'��::d.!I��� 
Dr��iu��o�� �l!f.

ersi!\'iies on 
payment. 

tlend for catalogue of Outfits 
for Amateura or ArtIsans • 

Addre88 H. L. SH KPARD, 

���;I •• 1111 
AGENT, 

II 134 �1�;'�:!�f.�hlo. 

TO BUSINESS MEN. 
The value of the SCIBNTII'IC AMBRICAN as an adver. B ' P  t t F t P r M hi tislllll medinm cannot .be overestimated. its circulation ames a en 00 ole ae nery. 

!:'o':":J'blP.'t.':t�'i'r:�e�bi�tot���� �:i�� 1��,!i� WORKERS OF WOOD OR M ETAL, rles, and is read In all the principal libraries and reading 
without ateam pow'!r, by using outflts otthue llacIdaaaj". rooms of the world. A business man wants something :.,�t!�=� :;�:;!dwm::'Dl':�:::':: "" .. -� :.�r:r�

h
�:O ':=t��i�:��:.

m
8,f!�1�

n
h� 1hr:�dh::W'= ' _r work. Also for Bdvertl89& in the SCIBNTII'IC AMERICAN. And do not w��:�t!� :.!�:.=;".. �'i,��h:t1�:rV�'1!:�

n
!or"f::��::::Ii''':i, ).O:E�C!�s�t:!� 

::l':::''!.'1 �:C��L::�.tt�l;e!�r Qem� ro�
e
:O�t:t!,���l ��!':�\:.

8 i
¥h'i:i'�fl��::::

e
d��� W .  F. 6. JOHN BAR N ES eo.,  for the reason taat tae 8Irent gets a larger eommlsslon 

lto .. 1888- - -lub:r St., Bockfo:4, m. �:::. \\"e�&'i:';T��n�=����CUlatiOn th&n Is allow-

HODCE'S � rates see top of lint column of this p8lre, or . ad-

U ·  ·al A I U . 
lIlUNN &; co .. P.bll.h ....... BITCrS Ilg 8 BlOB =;;==�36;;1;:Br;oa;;dw;;a�J'.;Ne;;W;;YO;;rk�. 

PATENTED. Ii 
Combining an elbow and 

union, and can be set at 
any angle at which it is de­sired to run the pipe. 
... afaeiaren " Wbole •• le " ... a ... 

IOLLB'rOllTJI K�JI CO., " Water Bt., PITCHBVlG, KABB. 
SERPOLLET'S STEAM GENERATOR. 
DeScription of a novel form of lfBDerator for t.he in­
st&ntaoeou production of steam, aDd. free from danger 
of explosion. " - Ith 2 lIgures. Contained In SCIBNTIlI'IO 
�:���t ��ti��E�� :;'<;O !\r:ew�'iat�? cents. 

;P I P E · C O V ER 1N·6 
Made entlrel,. of ASBESTOS. 

, Absolutely Fire Proof. 
IJIWDED PieIIH, _ILL BOJU, 880TOING, eDDT, 'IBD DB 

O:&:A.XtlliKmB. ___ :P:IIJ_ClII eo.. :JJ"OOT ::III. aTa: aT_, 1V. or_ BRAWCHUI Phl la. 24 8ttawbert)t 8t.- Ohla.ao, 80 E. Lake St. Pltt8bura, 37 L_'. B loak. 

TOXICOLOGY, PRESENT POSITION 
��isA&'r:u�lei.noli:&o�:�' :�1f!,��fe�ti minute quantities in t>oot mortem case_ b:r tbe present methods In ue. Confalned in SOlE_Inc AlIBRIOAN SUPPLIIIICINT, No. 640. PrIce 10 cents. To be had at this omce and from all newsdealers. 

I E R I E  E N G I N E W O P KS 
: L E V E L A N D  &. H A R D W I C K , 

""A ' · � ' l f [ I-l I E F' A  
1 :" -'- �j A '  � ' ':'' - r �  

F' - r:o - .  [ :::, I- -, L T , A  
� -- i :�:EC� ' � �T� .. � - B 07�ER 'ST 

THE PENN

, 

A. DIAMOND DRILL & MFG. CO. 
BIRDSBORO. PA., Bnllders of High Claa. 
Steam EngInes. Diamond DriiliD8 and. General 
Jlachiner:r. Flour JI1Il &11& Gro,,¥d and Grooved. 

BRIDGE CONSTRUCTION. DEVEL-
0e;!IIlt ot.-A paper bY Prof. W. p, TI'o1rblidtre, IllvinJr a of tbe aft ot bulldJDa: bl'Idne. a10q With no­tices 0 lOme rem&l'kable h\Jtorlo tiri�. Contained �:'���� �=I= .:�:loe an:�3Zij 
newsdealers. 

BARREL, KEI, 
Hogsliead, 

A.lQ) 
. STA.TE MACHINERY. 

Over 50 varieties manu­
factured b:r 

Tnu HooP DdriB,. E . ..  II. Holmes, 
BU •• ALO. R. Y. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers, Me­

chanics, BuUders, men of leisure, aDd profe •• lonal 
men, of all clae89s, need good books In the line of 
their respective callings. Our post o:Olce department 
permits the transmisaion of 1I00ks througb the mall. 
at ver:r small coat. A comprehensive caquogue of 
nseful books b:r durerent authors. on more than lIft:r 
dllfereni lubjects, has reoentl:r been published for 
free elroulatlon at the omce of this paper. Subject" 
clasailled with namel of author. Persons deslrinj( 
a cop:r, have onl:r to ask for It, and It will be mailed 
to them. Addre •• , 
MUNlf &; CO • •  381 Broadway. New York. 

, . I / j l l rH T &:S i  Au; 8ARRf :-MACH INlD \' ;: I _ A :o r l v l A Ll ' � 
'' I 

=--- I O H N  G R l [  N V, u O G  & '.>J R O C H E.';T�fi I'J I 

CONCRETE. - BY JOHN LANDIS. 
Practical notes on the mlxing and manipulation of ce­
ments. COntained In SCIRNTnrIC AMERICAN SUP­
PLElIBNT, l!rIO. 64.3. PrIce 10 cents. To be had at thilI 
omce and from an newsdealers. . • 

VOLNEY W. MASON & CO., 
FRICTION PUIf�!�,�,�!��.a:.d ELEVATORS 

ROYAL MICROSCOPIC SOCIETY.­
:e�l'vu:..�8��8, �e

c��:l�:�ti�o&�:CJ:li�� 
CAN SUPPLIUlBNT, No. 643. Price 10 cents. To be 
had at this 01llce and from all newsdealers. 

RATS 
THE GREAT TELESCOPES O F  THE 
���t!rafi

e
�:r Pro!i Jr:�s�o���

s
il!h!n:o'!.��.:a 

limitations and met�d of construetlon. Contained III 
8cIBNTIFIC AMIffiICAN SUPPLEMBNT, No. fj3�. Price 10 
cents. To be had at this 0:0100 and from all newsdealers 

T� S cientific A merican 
PUBLICATIONS FOR 1 889. � 

The prices of the dilfereut pnbllcatlonl in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAlL. 
The Scientlllc American (weekl:r), one :rear ts.oo 
The I!cientillc American Supplement (weekl:r), one 

:rear. • • • • • • • . , • 5.00 
The Sclentilic American, ExpOrt Edition (monthl:r) 

one :rear, • . • • • • . • • 5.00 
The Scientlllc American, Architects and Builders 

Edition (monthl:r), one year. . 2Ji1l 
"" COMBINED RATES . 

The Sclentlllc American and Supplement, • e7.oo 
The ScienUlic American and Architects and BuUd-

ers Edition, • • • • b.OO 
TIle Sclentilic American, Supplement, and Archi­tecta and Bnilders Edition. . • •. •

.
• 9.00 

� Bat", for Bfa; JlcmUII. 
9rT:p:::,c:ero=: =:tro�era:Flt b:r polW 
, .nnul k CO •• H.· If_ York. 
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�bvedi.eoement.eo. 
In81de Palle. each in8ertion • • •  ,,:1 cent8 a line. 
)Jack Palle, ellch insertion • • •  $1.00 a line. 
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and is set in ag-ate type. Engravings may head adver .. 
tisements at the same rate per agate line. by measure ... 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn .. 
ing to appear in next issue. 

Patont Rivotod Monarcb Rnbbor B8ltin�. 
ElEST Xl.V TEEE "'Vo�x..:J:). 

TH E aUTTA PERCHA AND RUBBER  MFG.  CO.  
36 Warren Street, N ew York. 

(Jhlcago, San Francisco, Boston, Ma ••• 

[JUNE 8, 1 889 .. 

SYHAL �S t MAlll��lt I K � � W��KS 
W B B U R NS P R O P ' 

THE PHON OGRAPH . - ·A DETAILED 
description of the new and improved form of the,pho­
nogr.aph just brou(!'ht out by Edison. With · 8 engrav­
ings. Contained In SCIENTIFIO AMERICAN SUPPLE­
MENT, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 

THE EIFFEL TOWER. -AN EXCEL · 
lent engraving of the Eilfel one thousand-feet-hlgh 
tower. which was opened to the public a lew days SJ1;O, 
and which is to form a part of the French ExpositIon 

T H E A �!D!lp��T� !o.!.F G. C O. Hovelty H��R FUfD&��1 
WATER, GAS AND STE.Ul FI1"l'ERS' TOOLS. Expose a n  I m mense 

Both the Frames and Blades o f  our Star Hack 
Saws are now as perfect as human skill can make 
them . Tlle Frame is steel, polished and NickeJ 
plated, and will hold all blades from 3 to 12 inches, 
and face them in four directions. With the extra 
clamp, as seen in the cut, all broken Blades can be 
used. These Saws have a file temper, and one five 
cent Blade will cut iron or soft steel steadily for 
several honrs, doing more work than a dollar's 
worth of files. 
Price of N o .  «I Frame . . . . . . . . . . . . . . . . . . . . . . . . . . $1 00 

.. .. Clamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 10 

.. .. Blades per doz. 500 60c 65c 70c 800 900 $1 05 
Inches long . . . . . . . . . . . . • . .  6 7 8 9 10 11 12 

Frame. Blades or Clamp, sent by mail pre paid on 
receipt ofl:rice. Also for sale by all Hardware 
Dealers. 11 goods bearing our name are fully 
warranted. 

ltIlLLEBS FALLS (JO., 
93 Reade Street, New York. 

RI D E  CY C L ES ! 

i 

Tricycles, and Safeties, 
Send for free illustrated 

Catalogue. 
Overman Wheel Co., Dlakers, 

BOSTON, MASS. 

THE COPYING PAlJ.-HOW TO MAKE 
and how to use ; with an engraving. Practical dir�ctions 
���fSl{t�g:
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letter to the pad ; how to take off copies of the Jetter. 
Contained in 8ClE�TIFIC AMERICAN SUPPJ .. EMENT, NO. 
43!o1. Price 10 cents. �'or sale at this office and by all 
newsdealers in all parts of the country, 
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had from newsdealers or at this office. Price 10 cents. 

We make a SpeCialty of 

Hard Rubber Pump Valves 
For Hot Water, Oils, and ACids, 

also for very high pressures. 

�:'-���r:i�� IB��l.t v��T::8
as

S����� 
Iike c!lt. 

Stocks and Dies for Pipe, Bolts, and Brass Pipe, 
Wrenches. Pipe Vi8es, Pipe Cntters, etc. 

Catalogues sent free on application. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFIC AMERIOAN SUPPLE­
MENT. No. 59:l. Price 10 cents. To be had at this 
Office and from all newsdealers. 

{ 11 .loh. St re-et, New York. 1050 Milk Street, Bo�ton. 
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No tripod. Rapid Rectilinear Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
L e n  s . Photograpl:s jree oj charoe to any address. 
�e0ri��li i'ri��g;�: C

an MUNN & CO.,  361 Broadway, New York. 

Diviai ,nn of Labor 
,.·-u'pera.eur can finish 

DRY AIR REFRIGERATING MACHINE. 
Description of Hall's Improved horizontal dryalrrefrlg. 
erator, designed to deliver ahout 10.000 cubic feet Of 
cold air per bour, when running at a speed of 100 revolu-
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showing plan and side elevation of the apparat>us. and 
diagrams illustrative of its performance. Con'tained in 
SCIENTIF1C AMERICAN  SUPPLEMENT, No. �8S. Price 
10 cents. fo be had a> this office and from all news­
dealers. 

� P E N B E R T H Y  I M P R OV E D  
• AUTOMATIC INJECTOR. 

Why 20.000 have been sold in two years. 
Because they cost Jess than others and do 
equal work. Lift 20 feet and work from 

bead as well . Re-start themselves 
and require no watching. Will lift 
through hot pipes, work from 25 to 
150 Ibs. pressure. Part.s renlOvable 
without disconnecting. a180 inter­
chanl?eable. Send for pamphlet. 
Penberthy Injector Co., Detroit, M ich. 

PA T E N TS. 
MESSRS. MUNN & CO., in connection with the publi­

cation of the SCIENTIFIC A MERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patellts 
for lnventon. 

In this line of business they have had j01't.y-one years' 
I'xperience. and now have un.equaleil facilities for the 
preparation of Patent Drawings, 8peciflcations, and the 
prosecution of Applications for Patents in, the United 
8tates. Canada. and Foreign CountrIes. ' Messrs. Munn & 
Co. also attend to the preparatio� of Caveats, Copyrights 
for Books, Labels, Reissues, ASSIgnments. and Reports 
on Infringements of Patents. A l l  businesb intrusted to 
them is done with speCial care and promptness. on very 
reasonable terms. � A pamphlet sent free of ehara-e, on application, con­
tainiD� Jul 1 information 8 bout Patents and how to pro­
cure them ; directions concern ing I�abels, Copyri�hts, 
�:�

i
���tr.

a
�ej��t!3'C:;:s�

e
���i':' ��

f
i����:

n
��

, �!: 
tents, etc. 

We also send. free of charge, a Synopsis of �'oreign Pa­
tent Laws, showinlZ the cost and method of securing 
patents In all the principal countries of the world. 

MUNN & (JO., Solicitors or Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
ollIe Bull<l!nj{, near 7th $treet, Wll8hington, D. C, 

FILTER. 
Special Size to Filter Entire Supply of Water for Hoase. 

GUARANTEED TO PRODUCE 

BRIGHT SPARKLING WATER 
If' FUter Is (lleaned Once Each Day. (lan lie (lle .... e.r In 10 Hlnute" 

&.A'RQ� SIZIUI FOR M ILLS AND WAT E R  W O R KS. NATIONAL -WATER PURIFYiNG dO., 
Address for Pamphlet. 14:1 BroadwllY or 86 Liberty St. , New Yorll. 

TH� AM�nI�AH B�LL T�L�PH�H� ��. T O O L  AG E NT S  WAN T E D. 
c l\ l' V l" Y S H O P l f\ t l "  L l1 l t e d  S t o r p ,;  

s e l l l O (  J ' ( , '  , 1  U _ I ""' I ' O l� ) V (. I  
95 M I LK ST. ,  BOSTO N, MASS. 

This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 

7th, 1876, No. 174,465, and January 30th, 
1877. No. 186, 787. 

The transmission of t;!peech by all known 
forllls of Electric Speakin g Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequence,. 

and liable to suit tht'refor. 

Scientific B� Catalogue 
UECENTLY P V IJ I .ISHED. 
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mailed tree to any address on application. 
MUNN & CO.,  Publishers ScientifiC American. 

361 Broadway, l'i ew yo,·k. 

THE F I N E ST OF M EC HAN I CAL TO O l S  A S P E C I A LT I  
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SCIENTIFIC AMERICAN SUPPLEMENT. No. 640. Price 10 
cents. To he bad at this office and from all newsdealers. 

ESTABLISHED HALF A CENTURY. 

UIJ.!JN�S ,I'F I RE &.BURGlAR 

S A F E: S  
ItA'IE MA�JE�;r.fp�QVEMtN1S 
NOT FOUND I� . MAKES . OTHER " ':  THAT vJiLL W E LL REPAY AN 
lNVESTI GATIO N  
By,TIt0SED��I�r: T O  sEclnu:: 
THE BE.ST "SAFE 

MARVIN SAFE co. 
N EW YO R K, P H I LA D E L P H IA, 

LO N DO N .  E N C LAND, 

II. 'CUTLE R D E S K R E S T I N  T H E W O R L D .  
A C U T L E r-,( &, S O N .  

• B '.J F F P- � O , N , Y . '  S . A  

STANDARD .TOOL CO. 
.A.T:::8:0L. lM:1:.A.SS. 

MANUFACTURERS OF 
The Celebrated Chaplin Try and Center 8quare, Standard Steel Rules, 

Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers. 

Pliers, Straight Edges, etc., etc. 

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL L INE. 

Heated S u rface. 
Extract all the Heat from 

the Gases. lfurnish Pure 
Warm Air in abundance. 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for H Our Furnace Book." 

Abram GOl stove Go. 
MANUFACTURERS, 

Philadelphia and New York. 

ELECTRO MOTOR, SIMPLE. HOW TO make. By G. M. Hopklns.-Descrlptlon of a small electro 
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�i�Iiib': a�i�:��\�� advantage by a current derived from a battery and which would have -sufficient power t.o operate a' foot lathe or any machine requiring not over one man power. With 11 flgures. Contained in SCIENTIF1C AMELt1CAN SUPPLEM�NT. No. 6<l1. Price 10 cents. To be had at this office and from all newsdealers. 

ALL - - � :  CA�T 1NGS FR,£M SPECIAL F R N S  
-DEVLIN y, CO ' rlN L TIN N IN G JAP - PA�r - , 

� .  --EABl�NO F I N E  GRAY I RON A L 5 0  ST E E L  

S � � F I N I S H I N G  A N N I N G  - �� 
• rtWMJ'ILEHIGH AVE J< AMERICAN 5T PH ILA  ,� _� 

KEY SEAT ING  Machine8 n lld 20" D,·i Il8. 
W. P. DAVIS. Rochester, N. Y. 
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� c itntifi c �mtrican 
ESTA BLISHED 1�46. 

The Most Popolar Selentille Paper 10 the World. 
Only 83.00 a Year, Inclndinlr Postarre. Weekly. 1i2 Nnmber8 n Year. 

Thill widely ch·cu i ll ted and splendidly Illustrated 
paper Is publ ished weekly. Every number contains six. 
teen pages of useful infolmaUon and a large number of 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam 1\1 uchinery, 
New Inventions. Novelties in MechanIcs, Manufactures. 
Chemistry, J<:lectrlcity, Telegraphy, Photography. Archi­
tecture. Agriculture. Horticulture, Natural History. etc. 
Oomplete List of Patents each weeL 

Term8 of Snbocl·lption.-Dne copy of the SCIEN. 
TIFrc AMERICAN will be sent for one lIear-52 numbers­
postage prepaid. to any subscriber IU the United States 
or Canada, on receipt of tllI'ce dol1 l 1 l'O by the pub. 
Iishers ; six months, $1.50 ; three months, $LOO. 

(Jlnb8.-Special rates for several names, and to Post 
Masters. Write for partlcnlars. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed.jnside 
of envelopes, securely sealed. and correctly addressed. 
seldom goes astray, but is at the sender's risk. Ad. 
dress all !etters and make all orders, drafts, etc., pay. 
able to 

lM:1:"O'NN &; CO.;, 
36 1 B roadway, N ew York. 
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Scientific American Supplement. 
This Is a separate and distinct pl)bllcatfon from 

TIl< ScIENTIFIO AMERICAN. but Is nniform therc;vlth 
in Size, every number containing sixteen large pages fuJI 
of engraVings. many of wblch are taken from foreign . 
papers, and accompanied with translated deSCriptIOns. 
THE SCIENTIFIC Al\IERICAN SUPPLKMItNT j8  publisbed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in' 
all the prinCipal departments of Science and the 
Useful Arts. embraCing Biology. Geclogy, Mineralogy, 
Natural History. Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engl. 
neering, Steam and Railway Engineering, M inIng, 
Ship BUilding, Marine Engineering, Photogrllphy, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestlc Econo­
my, Biograpby, Medicine, etc. A vast amu11nt of fresh 
and valuable information obtainable in no other pub· 
lication. 

The most important Engineering Works, M echnnlsms, 
and Manufactures at home and abro&d are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIF[c AIII-. 
EHICAN and one copy of the SUPPI.EMI<NT, both mailed 
for one year for $7.00. Single copies 10 cents. Addres. 
and remit by posta. order, express money order, or check, 

lUUNN & (Jo., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMEIt1CAN. 

• 

Euilding Edition. 
THE SCIENTIFIC AMERICAN ARCHl'fECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
SIngle copies, 25 cents. Forty large quarto pages, equal 

about two hundred ordinary book pages ; forming a 
large and splendid lllarrazine of Archi tecture, rich­
ly adorned with elegant plates in colors, and with other 
fine engravings ; illnstrating the most Interestiug ex. 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
uf a variety of the latest and best plans for private resl� 
dences. City and country, including those of very mod­
erate cost as well as the more expensive. DrawIngs In 
perspective and In color are given, togetber with full 
Plans. SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Lnl·o:e8t Cil'cnlation of any' 
Archltecmral pUblication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to . 

MUNN & CO., Publishers, 
361 Br41adway, New York. 
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