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lIAISING VESSELS BY IlEAlII'S OF AIR SACIS. is worthy of note to find that in two other papers pre. 
The Glenol&, a two�masted schooner, which was sented at the second session the same kind of studies 

sunk about six months ago in Great South Bay, N. Y., were recorded and similar conclusions presented by 
has been successfully raised by means of air sacks. observers in Europe and Africa., one being on H Gliding 
Although the principle involved is ol� Messrs. Grant Flight," by J. Bretonniere, engineer and observer, 
Bros.' air sack system of raising vessels seems to be Constantine, Algeria, and the other on H Theory of 
practically successful. Divers descended into the hold Soaring Flight," by Chevalier de Louvrie, engineer, of 
and adjusted huge canvas bags or sacks, which meas- Combebigu, France. Other papers bearing relation 
ured twenty- by four and on.e-half feet. Each sack to the above were presented, one on "Observations of 
was connected by hose pipes to a powerful air Birds," by G. Crosland Taylor, F.R.G.S. and A.I. 
pump, and gradually inflated by air. The gradual E.E., of Helsby, England � another by the same 
inflation of the bags with air slowly lifted the vessel author on "Theories of Soaring and Sailing," and 
to the surface. It required only about one hour to another by A. M. Wellington, editor of the Engineer
raise the Glenola after the work of adjusting the ing News, of New York, on a H Theory of Sailing 
bags had been finished. The cost of rall.ing vessels Flight." 
on this plan is quite small. In this case the expense In regard to the construction and propulsion of the 
was $1,500 to $2,000, and required the services of sixteen future air ship, Dr. R. H. Thurston, director of Sibley 
men. The system has been used successfully in Puget College, Ithaca. N. Y., read a most interesting paper 
Sound in raising the Premier, an 800 ton vessel. on H Materials of Aeronautic Engineering," in which 

• • • he gave facts regarding the strength of metals, some 
WATEB POWEB TBAJ(SFOBJlED INTO LIGHT. of which were new even to the scientific men in his 

Among the notable industrial enterprises recently hearing. He showed that of all metals steel combined 
inaugurated in Mexico is the electric lighting of the most strength with lightness, and was, therefore, bet
city of Guadalajara. The plant utilizes the famous tel' fitted for the construction of air vessels than any 
J uanacatlan waterfalls, which are situated about 18 other. 
milea from Guadalajara. The Thomson-Houston The subject of kite flying was taken up, and the pa
generators are actuated by Leffel turbines, the head per on H Experiments with Hexagon and Tailless' 
of water being 58 feet. Three turbines of 550 horse Kites," by W. A. Eddy, experimenter, of Bayonne, N. 
power are used. The dynamos for arc lighting have a J., illustrated by drawings on the blackboard, was a 
capacity each for 50 arc lights of 2,000 candle power. most interesting one. He had succeeded by his method 
The current strength is 10 amperes, and consequently in flying kites to a height of over 4,000 feet. 
the maximum voltage is 2,500. The incandescent dy- Papers on ballooning were read by Mr. C. E. Myers, 
namo consumes about 750 horse power and yields ap- aeronautical engineer, of Frankfort, N. Y. These were 
proximately 850 amperes at 1,000 volts, or say 850 kilo- U Manufacturing Hydrogen Gas Balloons, II H Natural 
watts. The voltage is increased from 1,000 to 0,000 Gas Balloon Ascensions," "Maneuvering of Balloons," 
volts by means of ten step-up transformers. They and" Balloon Meteorology." 
transform the energy of the dynamo at an efficiency of A paper on" Flotation 'Os. Aviation," by Prof. De 
about 98 per cent. delivering to the line, therefore, 98 Volson Wood, of Stevens Institute, Hoboken, N. J .• in 
per cent of the energy supplied them and at five times which the professor advocated a departure from the 
the pressure. The high potential incandescent circuit bird method in fiying machines, provoked some discus
is reduced to 1,000 volts by step-down transformers at sion, in which the bird method was ably advocated. 
Guadalajara, 17 miles away from the source of eloo- Gen. W. Hutchinson, of the British army, Silver
tricity. dale, England, submitted a published paper on "De-

The installation of the San Antonio Light andlsign of Navigable Balloons." This was an old idea of 
Power Company, of Pomona, California, possesses Gen. Hutchinson's, and related to the employment of 
many features of interest. The current is carried balloons in warfare. 
twenty-eight miles -under the enormous pressure of One of the most interesting of the papers read at the 
10,000 volts. The generators are of the standard 120 conference was by Prof. Mark W. Harrington, but 
kilowatt, 12 pole, 1,000 volt Westinghouse alternator, it had reference rather to the work of the government 
which delivers current at 7,200 alternations on being ,weather'bureau than to the navigation of the air, and 
driven at 600 revolutions per minute. _. The genera- I advocated the establishment of special balloon and 
tors are coupled direct to Pelton water wheels, the kite stations for observational purposes. 
head being 895 feet. The 1,000 volt current i.s taken Prof. A. F. Zahm, 0 secretaty of the conference, 
to the switchboard and from there to the bank of step· whose subject was" The Stability of Aeroplanes," pre· 
up transformers, from which the current is delivered sented descriptions of a variety of models with which 
under a pressure of 10,000 volts. One circuit is car- he has experimented ·with a view to seeuring auto
ried to Pomona, fifteen miles, and the other to San matic eqUilibrium and steadiness of flying machines 
Bernardino, twenty-eight miles away. The wire in all circumstances of wind and calm. He defined the 
used is No. 7 B. & S. hard-drawn, bare copper aeroplane as the supporting surface of a flying ma· 
wire, and is carefully supported on poles by insulators chine as distinguished from the propelling surface, 
specially designed for this plant. A potE"ntial of and stated as some of its requirements, (1) that it 
9,500 volts is received in Pomona and 9,000 in San should, when launched in any manner, automatically 
Bernardino. The potential on the city lines is main- head to the wind and move rapidly forward; (2) that 
tamed at 1,000 volts. when displaced or overturned it should promptly re· 

. I. I • cover its position of equilibrium; and (8) that it should 
AERIAL NAVIGATION. maintain a prescribed and uniform average position 

During recent sessions of the World's Congress Au:x:- and course in the air, as a boat does in the water. The 
iliary at Chicago, a special branch of the department models described comp�ed various forms of gravity 
of engineering known as the aerial navigation confer- kites. dirigible parachutes and simple and com
ence afforded the occasion for a most interesting pre- pound aeroplanes. 
sentation of facts and comparison of views of the ------< ........ -_-----
most experienced experimenters and the best equipped 
scientists who have given this subject their attention. 
The conference was organized and actively promoted 
by Mr. Octave Chanute, the eminent engineer, as· 
sisted by Prof, A, F, Zahm, of the Notre Dame U ni
versity, of Indiana, and the reading of papers and dis
cussions occupied four sessions. 

At the outset it was manifest that there was a gen
eral indorsement of Mr. Chanute's views, that, diffi
cult as was the problem of aerial navigation, there was 
still enough of promise in it to lead men, through 
patient and intelligent inquiry and research, to hope 
for ultimate good results. The mere purpose of carry
ing passengers and heavy loads of freight was dismissed 
as being quite impracticable, for it was not likely that 
the railway and the steamboat would ever be com
peted with successfully by air ships, however efficient 
they might be. But there were many and important 
uses for an air vessel that could be sailed and con
trolled at the will of man, as in cases of war and in the 
study of meteorology. 

One of the most interest.jng papers presented at the 
first session was that by Prof. Langley. secretary of 
the Smithsonian Institution, Washington, D. C. (read 
by Prof. Geollte E. Curtis of the same institute), under 
the title of ' 'The Internal Work of Moving Air." In 
this paper Prof. Langley recorded his observations 
during several years of soariqg birds. sucb as the buz
zards, from which he draws the conclusion that flying 
machines can be made to imitate this flight and to sail 
in the air when the latter is in movement 88 easily and 
with as evidently little effort ... the I!Otl.l"ing hirds. It 

Svveet Pickled Watermelon HIndI!!. 

A writer in Harper's Bazar givestbe followingdirec
tions: 

Peel the rinds with a sharp knife that will take oft" 
the grAen skin evenly. Trim off al80every trace of the 
pink flesh of the fruit, because it is too juicy to make 
a flrm, crisp pickle. Then cut the strips of rind into 
small pieces, two to three inches long, and placing 
them in a large earthen dish, sprinkle them 1ightly and 
evenly with salt. Cover the dish and let it stand over
night. In the morning drain off the water that will 
have formed, rinse the rinds in cold water, and cook 
them in a �teamer until a broom splint will readily 
pierce them. Cooking the rinds by steam is an easy 
method, as they are less liable to bum than when 
cooked in the spiced vinegar. When the rinds are ten
der, take them out carefully with a skimmer and put 
them into a stone jaIt. 

Take good cider vinegar for the basis of the pickle. 
Allow a pound of sugar to a pint of vinegar, and add 
also half an ounee of stick cinnamon broken into inch 
pieces, and a half teaspoonful each of whole cloves and 
blade8 of mace. The whole amount of vinegar, sugar, 
and spices used must, of course, depend on the quantity 
of rinds to be pickled, but a quart of vinegar is usually 
sufficient for the rinds of a medium sized melon. Boil 
the vinegar, sugar, and spices together vigorously half 
an hour, skimming off the froth. and pour the pickle 
boiling hot OVf'r the rinds. Press the rinds down un· 
del' the pickle by means of an earthen plate or saucer, 
fasten the cover on, and tie a cloth over the whole 
These pickles will be ready for use in two weeks.. 
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AUGUST 19, 18<)3·] liS 
....... v.1s and the Viking .hip. The aooompanying G.rmany, Holland, Canada, M.xtoo, Great Britain, 
illUBtration rep.-nt. thi. ehief with equaw. of the Italy and from th. United State. and the &rilly and 
88me tribe .. ated in front of the railing .urrounding navy. Th ... pape'" di.scuoaed work In all lln .. of Civil 
the Baoin, waiting for th. reception to begin. An· engineering, highways, railway matters, tho ooll8true
other important repreoentativ. of th. Six Natlona i. tion of hridges, tho huilding 01 cana1a, .tc. Sev.raI of 
Thom808 Webster, who is the chief wampum keeper. the most interesting a.nd important engineering ·worb 

The bark used in covering the Indian houses here now under way in various parts of the world were d .. 
8hown is 118110.11y of basswood or elm. These strue- scribed by enginee1'8 cennected with thetn. 
tures repre .. nt tho type of dw.Uinga ooeupied by the Th. Mechanical Engln .. ring Congro .. waa opened 
members of the Six Nations at the ttme whlte men by an address from Mr. E. B. Cox .. preoldent of the 
first came to America, and 88 a bp.ckg�und to it AmericanSocfety of Mechanical Engineere. 
there Is shown near by a log cabin, which Is an exact President Henry M. Howe, of the Instltl1te of Mining 
reproduction of the general type of cabin occupied Engineers, opened the Mining Congress. ThlsdlYilion 

The Indlan School exhibits, made by tho United by the early .. ttlers of this country, This house is and the Metallurgical held a Joint __ n. Mining 
States government, are both interesting and remark· turnished in an exact reproduction of the early schools were pretty thoroughly eonsidered and variOtd 
able. One school comes and stays nearly a month, days, with a hand loom, spinning whee], and all other papers were read discuBSina- mining and geological 
then another, and 80 aD, until each one bas exhibited furniture. subjects. 
in turn. The exhibit dnring the early part of August The two distinctive engineering conceealons, that is Prof. Ira O. Balter opened the Congresa of Engineer
W&8 that of a Haskell Institute. at Lawrence, K.a.nsas. the Ferris Wheel and the Movable Sidewalk, a.re Pl'Ov· ing Education, and at the several sessions papen were 
Forty..frl.J: scholars werein attendance-tbirty.one boys iDg very popular and give every indication ot being read by pl'Ofessorsrepreaeoting the leadingeD«ineering 
and fifteen gir� and these scholars represented tweu· amongthem08tsuccessfulooncessioll8in the Exposition schools ot this couutry and Europe. 
ty.three Indian tribes. A bl'8B8 band of twenty·four grounds 80 tar as financial returns are concerned. The The Congref18 of Military Engineers opened with an 
pieces, oomposodentirely of boys in this school, played wheel hao an average daily attendanoe of eight or ten address by Major Clifton Conly of the United State. 
each morning at half-past nine. There WBB a. constant thousand people, and at this rate it wil1 not only pay army. Prominent engineers and army omcera attended 
stream of visitors passin" through the school. One for Itself, but probably give tho stoekholders a large and impo�tant <papers were read dlaellllOing coast and 
Gay'. record was 21,000 people, and the flrBt eleven dividend. other defenses, torpedoes, 8ubmarine work. foJ't18e&.. 
daya 1(6,600 people visited it. The displayinoludes an Tablets oommemorative of the great work done at tions, roads and bridges, tranoportatlon, the haDdllng 
exhibit ot the work ot the pupils in various stages of the Exposition by John W. Root, the arcbitect, who of troops, modern guns, and 6ploBive8. 
education, from the kinderga.rten to painting, dra.w. did 80 much toward laying out and pla.nning the Ex. Commodore George W. Melville, ahlef engineer of 
Ing. and various oecupa- the United States navy, 
tion.. The boys are at ____ ____ opened the division of Ma-
work making shoes, ha� 1- : rille and Naval Engineer· 
ne8ses, clothing" carpenter Ing. In this congress, na· 
"Work, etc. M a n  y fi. n e ,  val arChitecture and all 
strong fae .. are to be seen mattera pertaining to the 
a m 0 n g the children of construction, b u i 1 d i n  g ,  
these schools. and equipping of vesaels 

Ba.rk Wigwams ot the .. .� ... � !:'.::::: "':.:. ... ": ..-� were fully disc1l888d, pa-
Cr... and &IIied Indian pers being presented by 
tribes of the Northwestern engineers t r ()om variOU8 
Territory ot Canada are foreign nations as well as 
shown, and there are sev- from engineers from the 
eral families in connection na.vy and lea.d.ing abfp-
with this exhibit. The bulldlng concerna of the 

State of Maine sends as United States. 
exhibits several families of In the division of Aerial 
Penobscot Indians, who NaVigation, Mr. Chanute 
have erected birch bark delivered the opening ad· 
wigwams, in which they drcss and many papera 
live a.nd sell specimens of were presented.. The sub. 
their bandiwork, such 8.8 jeot of aerial navigation 
bukets and bead work. W8.8 diecUMed more freely 
The W i n n e b a g o s  and and completely than 'e"'" 
Chippewas, from Wiscon- before. 
sin and Minnesota, are The membe .. of the con-
represented and -..py gre..... visited the engl. 
typical hou&e6 01 hides and neering works abollt the 
bark. Other Indian habi· city of Chicago and In-
tatiOD8 are shown, ot Te- speeted the work. now in 
pees, Hog....., Navahos, progreaa on t h e  g r e a  t 
Apaehos, and Qther West- dralll!'f!O CAnal, whieh lB. 
ern tribes. Three wooden eXpeCied to afrold whole-
b u t  8 ate occnpied by some drainage for the city. 
Quackuhl Indians, from When I came to Chl-
Vancouver I s l a n d . In cago I "' ... prepared to 
front of each is an im- see a great Exposition, 
mense totem pole, carved _. but I found it wu even 
In grotesque f&Obion. greater than my ImagIna,. 

The State of New York' CHIEF LUTHER JACK AND SQUAWS OF THE SIX NATIONS. tlon oonld pictnre it. One 
rep1'Csents the Six Nations, walks all day seeing and 
the Iroquois, Senecas, Mohawks, Onondagas, Cayu· position, aud to Henry Sergeant Codman, the land· studying and examining with much earnestn.eI88, 
gas, Oneidaa and Tuscaroras. The confederation ot seapist, who laid out the grounds, have been placed only to be disgusted at ntaht because the day'. 
these tribes, declared by Daniel Webster to be the on the south front of the Fine Arts building. TheBe work counts for so little in compari.scn with what 
most consnmmate piece ot titatesmanship in the his- tablets are oflel'ed by friends and associates of these there is to see. The exhibits are almost numberleae, 
tory of the world: dates back many generations: ·two eminent men, aJl or whom worked together in the the areas of the building are estimated in aeree � and 
Although the preoent repreoentatives of th ... natlona early days of the Exposition, and who perfected and becanse of the bilmoso of everything It i. n""""""'"Y to 
live like ordiDary citizens in houses 01 wood or stone. carried out the marvelous work as now seen. do A gl'eat amount of walking. In every direction 
many reminders of th... early days are still care- A remarkable exhibit in the Mining buUdlnlr I. that there is oomething particularly to attraet the eye. 
fully preserved. The Long Bouse, built here at the of ucarbornndnm,n a new compound, which is made Nothing seems to be Jacking that oould add to the 
ExpOsition. is an exact reproduction of the ODe that by combining silica. and carbon by means of electrical completeness of the picture. I am ()veJ'COme by- the 
formerly .stood on the site of the city of Albany, action. This product possesses such remarkable grind· conception of the Exposition and the lavish magnift· 
N. Y. It is forty·ftve feet long and twenty feet wide, iog qualities that it. cuts glass and polishes dia.monds. cence with which it is carried out, and it makes my 
and is constructed 80 that three a.partments C8.D Its abrasive qualities are believed to be greater than patriotism simmer with, pride to feel that this il a 
be arra.nged on each side with a passageway those of any other material, and this is particularly in· thoroughly American undertaldng and is heJd in the 
through the center in which the council fires were teresting from the fact that is a manutactured and not bosom of the country. 
built, one between each OPPOSite pair of rooms. This a natural product. Among the things that seemed strange to me was 
building is constructed exactly keeping with the The week beginning July 81 was devoted to tho En- the number of wheeled chairs constantly moving 
primitive style, not a nail or a pin being used in it- gineering Congresses. These included eight divisions, about. I was not surprised to see a good many women 
withes of hickory or slippery elm being used. This as follows: Civil Engineering, Mechanical Engineer-- riding, but at fiTst I thought there must be an abun· 
.tructure is utilized as a salesroom, and many:pf the ing, Mining Engineering, Metallurgical Engineering, dance of lazy men at the E%p08ition. After I had 
manufactUl'e8 of these Indians are to be had here, aU EJ)gineering Education, Military Engineering, Marine tramped vigorously two or tb� days and used my
of them being made on the spot. The beredit:.N'y chiet and Naval Engineering, and Aerial Navigation. Tbe self up without seeing but a 'Imall pa.rt ot the Expo-
ot tbe Six Nations must be a member of the Onon· diviBionsmet in general session, when addreB&e8 were sition, I was not surprised that there were 80 many ap. 
daga. Tribe. This man, called in the native tongue made. Tberea.tter each congress met in ttB own 8e8Slon parently lazy men. Even a proreamonal � 
Otataho, IB Dani.1 La Forte. Mr. La Forte speak. and Ii.tened to the reading of papers and their disc..". wonld Ond It .. hard taok to tramp about th .... blilld· 
EngllBh with perfect Oneney, and is equally proftclent alon. Ings a!ld grounds from early morning nntll lats in, 
in the tongue of each of the Six Nations, 80 that at Eminent engineers from &II parts of the world wore the evening and nQt get ueed up. Another oddity is a 
the OO11ncll meetinga he IB able to understand all in attsndance and contributed papers, adding grstiy little rod camp chair of stmple and almost .... 00 oon
that II oaId by a repreoentatlve of any tribe, and If to the valne of the oo�.. <lItmction whleh many people carried. Theoe are blrod 
need be, can &nower him In the ... me tongue. The In the Civil Engineering department the openbJg for the day aDd ..... be returned. at any �. It 10 
fIrot ohlef who arrived at the Expoaltion ...... Chi.f add .... waa delivered by William Metcalf, prealdent of some bother to carry th_ .haIn .. boa, _lb.y ..
Luther Jack, who took an tmportant part In the theADierl ..... 80cIety of OIvll Englneero. Papers ",.re pay their cost of ten conts .. day many ttmeo ovt'r. 
'-""'" to the hard7 IIIIIrinero of _ Col_baa <dared by eminent "Fr?an from Franoe, Po� (lJofoU_ ... J>!I6.1111.» 

© 1893 SCIENTIFIC AMERICAN, INC



IJ6 I dtutifit �mtritall. 
A READILY APPLIED BURGLAR ALARM. i SidMtame and guard in one piece, two inches long, in 

The device shown in the picture may be conven- whi�h is inserted the razor blade, ODe and seven
iently applied to a door or window� trunk or bureau eighths inches long, and th:e removable handle. 
drawer, etc. It has been patented by Mr. Charles J. Within the outside frame is another movable frame 
Fisher, of No. 90 Evergreen Avenue, Chicago, Ill. A which presses against the blade when inserted, the 
diamond-shaped base plate of insulating material has blade being quickly adjusted. in correct position by 
on its opposite sides conducting plates, as shown in means of two screws. 

FISHER'S BURGLAR ALARM. 

the small figure, the center of each plate having an 
opening for a screw, and these screws being con
ductors. A third screw at one end is connected with 
one end of a spring which extends over the base and 
passes through a metal eye, the body of which is car
ried through to the bottom of the base, on the under 
surface of'which are oppositely disposed conducting 
plat.es, one connected with the screw to which the 
spring is attached, and the other with the eye. The 
bMe plate is attached to any object by p .... ing screw 
eyes or like fastenings through the side apertures, the 
positive and negative wires of the battery being con
nected with the eyes, and a bell being located in the 
circuit. Then, as long as the spring extended over the 
base remains in the middle of the eye the circuit will 
be open, but the engagement of the eye by the spring 
closes the circuit, as all of the plates, the spring and 
the wires of the battery are in connection, and the 
bell will be sounded. In the application of the im
provement as shown in the illnstra.tion, the door needs 
to be opened only slightly to force the spring into con
tact with the guide eye, and thus give an alarm, while 
the device may be aJso connected with the door knob, 

so that the turn
ing of the latter 
will s o u n d  the 
bell 

TBlI POl[ 8AJ'l!TT 
ll,AZOR AND 
STROP. 

This well known 
razor, with which 
it is an exceed
ingly rare thing 
for one to cut 
one's self while 
shaving, is of very 
simple constmc
tion, and shaving 
with it Is readily 
accomplished by 
the most inexpe.
r i e n c e d . It is 
formed of an out-

A special patented device for stropping and honing 
is shown in one of the views. The blade is held in 
the bottom of the frame holder, through which is 
passed the swing strop under the friction roller, and 
the device is then moved forward and back over the 
strop, on which the roller slightly presses, the blade 
being automatically turned on its back with each re
verse motion of the device on the strop. The strokes 
may be short or long, quick or Slow, but it is quite im
possible to cut into the leather, and a fine, keen edge 
may be quickly obtained. M. E. Lotbair Schmitz, 
No. 92 Re04e Stroot, New York City, is the 
patentee and manufacturer of these devices. 

• I. I • 
Ali El[PERlIlENT I1I' DIVIli ATION. 

I place hefore your eyes throo face cards, 
a queen of clubs, a jack of diamonds and a 
king of spades. During my absence in a. 
neighboring room, whence it will be im� 
sible for me to see you, you will turn one of 
these cards upside down. When you call 
me, I will tell you which of these cards yon 
have thus inverted. It is unnecessary to 
SIloY, thet one must operate with douhle
headed face cards that have absolutely the 
same aspect in both directions. 

The following is the manner in which the 
operator can recognize the card inverted. 
He selects from the pack three cards in 
which the line engraved around the card is 
nearer the edge at one extremity than at the 
other. He places the three cards upon a 
table before the spectators in such a way that the wider 
margin of the card is at the bottom with respect to 
the spectators and the narrower at the top, as is the 
case with the three cards represented herewith. The 
three top margins are narrower than the bottom ones. 
This is especially perceptible in the king of spades, but 
is very apparent also in the two other cards, which are 
8.CCtl1'8.tely reproduced from a photograph. When a 
card has been inverted, it is easy to perceive it in no
ticing that the wider margin is at the top with respect 
to the spectators. The difference in width of the two 
margine is very apprecia.bJe to. the operator, but 
escapes the eyes of the spectators who are not posted 
This amusing experiment never fails to excite aston
ishment.-Dr_ Z., in La Nature. 

• I • I • 
The A.Dele.' and the 1IIodera GUn. 

An engineer, after visiting the caravel Santa Maria, 
remarked thet the little guWl of that ves .. l were silent 
wjtnesses as to the limited advance in the science of 
ordnance, but bore potent testimony of the advance in 
the mechanic art. U Here," said the engineer, U is a. 
built-up, breech-leading gun; it has a central tube, on 
which jackets are shrunk <ltr forced) in short sections; 
a.t the joints between these sootions there are other iron 
bands, tightly shrunk. The breech hlock, which is 
chambered., contains the cartridge; it is held in place 
hy a key or wedge. This gun is certified to be a fac
simile of those actually used by Columbus on board 
the Santa Maria. 

H The difference between this gun 8l1d those now be
ing huilt, and about which we reAd ouch interest
ing accounts, is in magnitude, not in prinCiple. The 
molecular strain in a forging or casting of great size 
led to the abandonment of cast guns and· the adoption 
of built-up guns in our own generation. It seems evi
dent that as the cupolas advanced in size and the mould
ers' art progressed, the cast guns of large size became 
practicable j but with the increSBed internal pressures 

demanded the castings reach
ed their limit, and built-up 
gnns became essential 

"The gun of to-day is com
posed of a central tube, on 
which are shrunk 'hoops' in 
shorter sections. Its breech 
block is held in place by a 
slotted 'screw, which is but 
another form 01 the wedge, 
being a circular i n c  l i  n e d  
plane. 

'lBll POl[ ILU'lITY RAZOR AD If_. 

H The dift'etII&nee between 
the guns of Columbus' ships 
and th""" of t<Hiay is due 
almost exclusively to the me
chanica.rts� to the steam eD
gine as the power; furn&ces, 
the cupolas, the hammers, 
arid the' lath ... as the tools, 
and � the hraWnY sons of 
ton who work these machines. 
The advance has been grad
nal, and Is wrought by me
chanics &lid dratightsmen, 

and the clainl that gunnery.or that ordnance helongs 
to the occult science pales before the scrutiny of 
common sense observation. n 

. ,. 
A. Selenite Dllne. 

At a recent meeting of the Roya.! Micl'Ol!COplea.i S0-
ciety. Dr. J. E. Talmage, of Salt L&oke Oity, Utah, ex� 
hibited and gave an account of some specimens of 
selenite found in the interior of a mound at South 
Wash, near Fremont River, Utah. 4S a mIe, portions 
of selenite useful for optical purposes are measured by 
inches and weighed by ounces, but here he had found 
some which weighed 1,000 pounds. The formation 
around the mound was mostly sand and clay, and the 
region bore everywhere strong evidences of weather
ing, by means of which the mound had been weathered 
out into relief. He had removed some twenty tons of 
the crystaJs, among which were many single crystals, 

A TRICK WITH CARDS, 

m .... urlng 4 to 5 feet in length, and entirely perfect, 
the most regular being 4 feet long, with faces of 6 
inches. One fine crystal, 5 feet long, had no less than 
nineteen small ones jutting out from. it; twins and 
groups were also very common. InclusioDs of sand, 
clay, and liquid were often present. 

• • 
A RAILWAY CATTLE GUARD. 

. The illustration shows a simple and inexpensive 'ap
paratus for application to a cattle gap, to prevent 
cattle from getting their legs caught between the 
sleepers above the gap, and also'to prevent their pass
ing over it: and to frigbten them away. The improv&
ment has been patented by Mr. Lorenzo Hills, of Pitt&
burg, Texas. The part of the gap on which the cattle 
are likely to approach is covered by a vertically mov
able platform extending beneath the rails, and hinged 
at one edge, the sleepers being recessed to provide for 
the limited up and down movement of the platform. 
On the under side of the platform is a cleat carrying a 
depending arm pivoted at its low� ' end between 
parallel tilting arms which oscillate"em a shaft sup
ported in hangers. To the inner ends of the tilting 
arms is fastened a depending brace whose lower end is 

";;.-,-,,-. �.� 
':::-"��,�\)" 

HILLS' CATTLE GUARD, 

secnred to a rod which carries the guard strips, and is 
adapted when swung upward to project them to the 
fulfli.eight necessary to prevent the passage of cattle, 
as 8I\6wn in one of the views. The guard. strips are 
preferably of metal, painted some bright color; that 
they may more efficiently frighten away cattle as they 
are suddenly thrust upward. When tb�platform is de
pressed by an animal stepping upon it,. one end of the 
tilting arms is swung down and the other lifted, thus 
carrying upward the depending brace and rod, with 
the attached guard strips. The latter, while of sum· 
cient stiffness to stand upright ordinarily, are designed 
to bend over under heavy pressure, as in case of a. 
stampede of cattle, when the strips way be pushed 
down ,to allow the cattle to pass without injury. 
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A CONVENIENT BENCH VJSE. I ing inward, be readily disengaged from either se� of of which the Colonial and Indian Exhibition of 1886 
The illustration represents a vise which may be notches, and the casing carrying the jaws may be was the last. 

readily moved into any desired position to bold the turned in its base on loosening the set screw. There By accepting the advantageous offer of the Royal 
work at different angles to the horizontally moving are sliding plates between the jaws, and a bed !lIste Commissioners of the first International Exhibition, 
file in the hands of the mechanic, to facilitate the extending rearward from the fixed jaw, to prevent the owners of the site, the executive of the Imperial 
proper filing of hexagons, octagons, or articles of filings from passing into the casing. .Institute have been enabled to devote to the building 
other shapes. The improvement has been patented - I. I • the greater part of the public funds raised, and a total 
by Mr. Abraham Lurie, of No. 330 East Seventieth THAWING OUT FROZEN PIPES, ETC. area of nine acres is now covered with the structure 
Street, New York City. In the base plate turns a The difficulties, inconvenience, and sometimes very and its courts. Looking down from the great square 
circular offset projecting from the bottom of a casing considerable loss which may attend the sudden freez- central tower, one notes immediately on the north side 
carrying the vise proper. which is locked in place by ing up of pipes, drains, etc., have suggested the im- the full proportions of the Albert Hall dome, with the 

provement shown in the accompanying illustration, 

L�RIE'S BENCH VISE. 

a set screw. In the rear end of the casing, near its 
bottom, is a pivot on which [is hung the foot of the 
shank of the fixed jaw, the opposite movable jaw 
having its shank formed in the shape of a casing fitted 
between the parallel sides of the outer casing. The 
bottom of the casing for the shank of the movable 
jaw has dovetails engaging corresponding grooves in 
opposite sides of the shank of the fixed jaw, so when 
the latter is moved into an angular position on its 
pivot, as indicated by the dotted lines in the illustra
tion, the movable jaw moves with 'it, without disturbing 
the relative position of the two jaws, the screw rod at 
the same time operating to move the movable jaw 
toward or from the fixed jaw. To lock the fixed jaw 
in the desired angular position, a locking device, con
sisting of two L-shaped latches, is attached t.o its loot, 
the latches being normally held in an outermost 
position by a spring, when they engage correspond
ingly shaped notches in the segmental edge of the 
sides of the outer casing. The latches may, by press-

for the ready thawing out of such conduits, and for 
which a patent has been granted to Mr. Daniel H. 
Streeper, of Norristown, Pa. The apparatus is con
tained in a box, in which a boiler is held over a 
plumber's furnace, a hand pump at one end of the 
box forcing water into the boiler through a huse, 
while a pipe from the boiler leads to a pipe which 
forms the axle of a drum supplied with water by an 
independent filling tube. A portion of the pipe form
ing the axle of the drum is perforated, and it is sur
rounded by a hollow axle whose ends are closed by 
stuffing boxes, a pipe leading from one end of the hollow 
axle outward on one face of the drum to the rim, on 
which the pipe is formed into a coil, adapted to bo 
unwound from the drum as required in use. The 
pipe is preferably of lead, but a hose may be em� 
ployed instea� and on its outer end is a pilot for con
veniently guiding the end of the pipe into and 
through the frozen pipe to be thawed out. For forc
ing a flexible hose forward in a frozen pipe a rod may 
be attached to the pilot, or the pilot may be flexibly 
attached in case the pipe is to pass around curves. 
In operation the water heated by the furnace is forced 
by the hand pump from the boiler into the hollow 
axle, where it heats the water in the drum and the 
pipe coiled on it, the hot water or steam at the same 

, 

STREEPER'S APPARATUS FOR THAWING 01lT 
FROZEN PIPES, ETC, 

time passing through the pipe itself, and through the cross of the Prince Consort Memorial rising behind it. 
pilot at its end, into the frozen pipe, the coil being The Royal College of Music, also in process of build
unreeled from the drum and pushed into the frozen ing, occupies the ground between the north gaUery of 
pipe as the operation progresses. the Institute and the Albert Hall, with the City and 

• I' I • Guilds of London Technical Institute adjacent. In 
THE IIIPERIAL Ili8TITUTE, LOnO.. front, to the south, the immediate object seen is the 

Among all the stately and happy ceremonials of the Natural History Museum, the ground intervening on 
Queen's Jubilee, none possessed greater intrinsic Sig• 1 the other side of the new wide avenue lying ready for 
nificance than the recent opening of the Imperial In- new buildings of the South Kensington Museum, or 
stitute by Her Majesty. That event, as it marked the other public institution, which should harmonize with 
completion of the idea of showing by a permanent me- the surroundings. The trees of Hyde Park and Ken
morial the expansion of the empire during the fifty sington Gardens, the open spaces, and the glint of the 
years of Queen Victoria's reign, was of national im- Serpentine form an agreeable contrast to the regular 
portance. To-day a magnificent palace, ample in its lines of streets and blocks of tall houses-dwarfed from 
proportions as befitting the world-wide empire which this height, however-which characterize this'wrt of 
it symbolizes, and well adapted for the several purposes London. 
for which it is intended. occupies the toIite at South Though the building is to a certain extent shut in by 
Kensington made familiar by the series of exhibitions its surroundings, and it is difficult to get an adequate 

THE IIEW IMPERIAL IlIBTITUT.B, LOIIDOIl. 
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Idea of ita actual dimensions, yet no eye can fail to be 
captivated by tbe magnificent facade along the north 
side of the Imperial Institnte road. The actual length 
of the main building is a little over 200 ya.rdB, but with 
the arcades the whole frontage presents one long line 
of 200 yards. 

Mr. T. E. Colcutt, the arcWteet, has adopted tbe 
Renaissance characteristics, and the general impression 
conveyed by the ensemble of the building is ODe of 
strength and permanence, relieved by ample mould
ings in the gables and carvings of the balustrades. 

Portland stone is the material chiefly employed in 
thA structure, and as tWa comes from the Whitbed 
Quarry, it is hoped to long withstand deterioration in 
the London atmosphere. The great portal, flanked by 
lions and other statuary from Mr. Pegram's chisel, is 
ornamented with a frieze covered with symbolic sculp
tures, and with a seated figure of the Queen. At the 
side is the great foundation stone, brought from the 
Cape, of three tons weight. 

Passing through the main entrance, a vestibule is 
reached, into wWch a polished stone corridor opens, 
running on either side to the end of the building. The 
vestibule gives access behind to the great reception 
hall,_ the finest part of the interior. Opening out of 
the corridor on the principal floor are spaciouB confer. 
ence rooms for the American, Australasian, African, 
and Indian sections, the administrativf¥)ffices, and tem. 
porary library and reading room. Ascending from the 
main entrance by a highly decorated marble staircase, 
we reach the first floor, which is devoted to conferenp.,e 
rooms of the cro� colonies, meeting rooms for socia.. 
ties connected with the institute, and the departments 
of commercial intelligence. The corresponding rooms 
on the floor above are chiefly intended for the sample 
examination stores and laboratories,· a map depart
ment, and for the social use of the fellows of the in· 
stitute. Parallel with the main building, in its rear, and 
separated by quadrangles, ron two long galleries, the 
intermediate and the north, in which are stored, in in
dividual sections, the exhibits of the various colonies. 
In many cases a nucleus has been acquired in stores 
handed over by the Colonial Commissioners from the 
Colonial Exhibition of 1886, the Indian section espe
cial1y starting, through this means, with a considera
ble display. 

In his letter to the Lord Mayor of London in 1886, the 
Prince of Wales sketched in outline the objects of this 
Jubilee memorial, the form of wbich is due to his own 
suggestion, and which has taken definite shape uuder 
his constant acth:� supervision. It wa.&.-to be "�t once 
a museum, an exhibition, and the proper locality lor 
the discussion of Colonial and Indian subjects." 

The grants already guaranteed by several of the 
great colonies insure their active interest in the main
tenance of their own sections. 

In their own stately chambers in the front of the 
building, decorated with woodwork sent from the 
colonies themselves, the speciaJ conferences of the 
British American representatives. and of the British 
Australasian in the west wing, and those of the British 
African and the British Indian in the east wing, may 
be expected to decide issues of great commercial im· 
portance. The colonial importer and the wanufac� 
turer of the great industrial centers will find a com
mon meeting place for the discussion of kindred inter. 
ests, while opportunities will be-afforded for the inspec. 
tion in the galleries of samples of the products of every 
part of the empire. As an intelligence department 
serves to keep the War Office acquainted with the 
military resources and requirements of every land 
under the protection of the British flag, so a commer
cial intelligence department will have its headquarters 
in the institute, where systematic information upon 
the commercial development and the products of the 
various colonies may be obtained for the furtherance 
of British trade. The details of this system are being 
worked out with great elaboration. The arrangement 
of the Indian section is most advanced, and in the in
dex museum it is already possible to compare various 
specimens of cotton flbers, rice, gum, and other raw 
products. Thus valuable help in no long time win be 
forthcoming from the institute in the improvement of 
commercial education by scienti1lc organization. An
other side of the institute's usefulness will be brought 
into prominence when its fellows enter upon tb ;ll: 
privileges. That these are sufticiently attractive ruay 
be ganged from the fact that more than a thousand 
candidates were elected at the last meeting of the ex
ecutive council The annual subscription entitles to 
free use of the reading and conference l'.QQms and to 
admittance to the meetings held byth�.lnstitnte, while 
in the building itself rooms are set apirt -<: for their 
special comfort, much as in a club house. 

,A building so vast necessarily requires an immense 
amount of machinery for purposes of lighting, heating, 
and lifting. The machine room contains engines capa. 
ble of supplying electricity for the 1,200 small lamps 
and 100 arc lights, and of driving hot or· cold air 
through miles of piping. There are eleven lifts 
worked by hydraulic preesure obtained by pumping 
engines and power storage plant. The tanks for the 
water required In the bnilding are placed in tbe three 

towers, o! wbich the central will reach an altitude of �Ol'l'e9ponbence. SOO feet, while the flanking towers, only one of -which ======================= 
has yet been completed, and which will have &.il ex
ceedingly graceful appearance, will !Je 178 feet in 
height. The estimated cost of the building when fully 
completed is not far from $3,000,000. 

• • • 
The Ox D01 Fly. 

In North America, so far as we yet know, H1/IIorlerma 
boms does not occur. Considering the frequency with 
which cattle have been imported into this country 
from abroad, this fact seems almost incredible, yet 
until the species is observed and recorded we must 
consider its presence in America as merely conjectural. 
The American ox warble, in every case so far observed, 
is the larva of Hypoderma Uneata. This species has 
come to be known, especially through the South and 
Southwest, as the heel fiy, on account of the ha.bit 
which the female has of frequenting the legs of 
animals for purposes of oviposition. While the eggs 
are laid on other parts of the body that may be reached 
by the tongue, the species shows quite a. strong 
tendency to select the flanks and legs around the 
heels, and the habit, almost everywhere observed, that 
cattle have of seeking to protect their legs by running 
into water during the bot fly season finds its explana
tion in these facts. The eggt; are attached firmly, by a 
strong cleft, in rows of from five to ten or more, to the 
hairs. 

Porctne Coppe .... 
To the Bditor of the Bcie"fJI,ftc American: 

In your issue of July 13, 1898, H. K. gives his ex
perience casting solder coppers and then tryiBg to 
forge them and failing. I made a solder copper in tbe 
following manner : 

I had no copper bnt some serape of sheet copper used 
in making steam pipes. I suppose it was pure. I 
closed and welded one end of a 1% inch pipe (short 
piece), melted my copper in a crucible in the forge, 
warmed the piece of pipe, and set it closed end down 
in one of the holes in my swage block. Had my cop
per good and hot, in order that it should be limpid and 
pour free. I stood well back while pouring it, for fear 
it should ., blow," but it didn't. When it was cold, I 
split the pipe and· took tbe copper in my tongs, heated, 
and forged it nicely. I used no alloy or flux. The top 
end, as cast, was somewhat porous or H bubbly ;" but 
this only affected it for a half inch or so. 

Willapa, Wash., July 19, 1898. 
• • 

W. H. WOODRUJI'F. 

Veloel&.,. of ProJeetUe •• 
To the Bditor of the ScientiJtc America,, : 

In the SCIENTIFIC AMERICAN for July 1, 1898, on 
page 7, appears a " Simple Methodof Determining the 
Velocity of Projectiles." As I understand it, it is en· 
tirely wrong and is worthless for the purpose intended. 
Gravity pulls the projectile down, whether the sights 
are above or below the bore of the rifle. If the line of 
sight is exactly parallel with the axis of the bore, then 
the shot will strike at a certain distance below the 
bull's eye, whether the sights are above or below the 
bore. In this case, " half the difference in the eleva.· 
tion of the two bullet marks " will be zero, and hence 
the effect of gravity in drawing the bullet down is 
nothing. Absurd ! The difference between the bullet 
marks can only be caused by an angle between the line 
of sight and the axis of the bore. Gravity has nothing 
to do with the dillerenee. F. R. BRAINARD, 

Lieut. U. S. Na'O}/. 
U. S. S. Kearsarge, Portsmouth, N. H., July 28, 1898. 

.. I .  I .. 

When the cattle lick themselv.s, the young larv .. 
are taken into the mouth, as, under pressure and 
moisture, the egg readily splits at its anterior end and 
releases the young larva, which is already well develop
ed when the egg is laid. Doubtless quite frequently the 
eggs with the contained larvre are taken with the hair 
in this licking, but in either event the larva in leaving 
the egg is ,armed with many minute spines, which 
permit it to adhere to and to penetrate the walls of 
the <:esophagus. Here it soon moults and takes on the 
second or smooth stage, which for eight or nine months 
wanders slowly in the tissues of its host. The slow 
movement and the little nourishment taken reduce 
the inflammation and irritation to a minimum ; in 
fact, the most remarkable thing in the life�history of 
this larva. is the long period of latency and the slight 
development that takes place during the summer and 
autumn months. During the late winter the larva SperryJlte. 

reaches a point beneath the skin in the region of the back To the Bditor of the Scwntijto Amerioan : 
and penetrates the skin, anal end first, as Dr. Curtice In the letter of your Chicago correspondent publish· 
believes, and as seems most probable. Here it moults ed on page 26 of your issue of July 8, 1898, the state
a second, ,time and reassumes its spinoJ1s character, roent is made, relative to sperrylite, tbat "it is a yellow, 
producing more or less inflammation and 'developing dust--like powder, found in pockets, and a.esays fifteen 
rapidly, with its enlarged spiracles fltted for more ounces to a ton of platinum." 
perfect breathing. The third moult soon follows, and While this statement is rather equivocal in its mean· 
we get the more strongly spined grub, with its still ing, it is also an erroneous one, in so far as its descrip
larger spiracles, which lives in the swellings or sacs so tion of the mineral in question goes. In the last edition 
well known to stockmen. It finally works its way of his " Mineralogy," Prof. Dana describes the species 
out. drops to the ground, which it entel'B, and where it as OCCurring in minute crystals, usually in cubes or 
contracts, hardens, and darkens in color. In a few cubo-ootahedronB, etc . . Fracture conchoidal Luster 
weeks afterward the perfect fly issues. metallic, brilliant. Color, ti1lA.J)hite. The specimens 

That sucb is the normal and invariable life-history of usually seen in collections agree cloS6).y with this de· 
Hypoderma lineata I think there can no longer be a scription. Neither is it a fine powder. It �urs in 
doubt, and the burden of proof of any departure from small grains. 
it will rest hereafter with those who contend other- As this is one of the most interesting minerals re
wise. That the remarkable life-history of such a well .ently described, I thonght the mistake of sumcient 
known insect, and one which does so much injury to importance to call your attention to. 
our cattle interests, should have remained so many GEORGX V A..ux, J:a. 
years unknown, is only another illustration of the fact 
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, =J=ul=y;,..28=,=18=9=3=. ========= that we have yet much to learn of our commonest 

species. 
Tpat this life·history of Hypodermu, lin�ata will be 

fruitful in bringing to light the actual /acts in reference 
to the European Hypoderma bO'llis there can be little 
doubt. The unity of habit in the same genus, the 
structure of the egg, as already known. of Hypoderma 
bom, and the fact that nothing detlnite is yet known 
of the earlier larval stages or the mode of oviposition, 
all convince me that this species will be found In 
Europe to have .. precisely similar life-Wstory.-O. V. 
Riley, in Insect We. 

• • 
The Bu.It-Ivanhoe Tuonel. 

On June 80 last there remained 1,084 ft. of tunnel to 
be bored to complete the Busk·Ivanhoe Tunne� on 
the line of tbe Colorado Midland Railroad. M. H. 
Keefe, the contractor for building the tuuneL estimates 
that the headings will meet in four months' time. The 
total length of the tunnel is 9,400 ft. The boring from 
the Ivanhoe end of the tunnel has been temporarily 
suspended because of the trouble in keeping the 
tunnel at that end ,free of water, ,fpe, pumping 
plant erected . for that purpose having proved 
inadequate. The grade of the tunnel descends 
uniformly from the Ivanhoe to the Busk end, tbe 
latter being 1M ft. lower than the Ivanhoe end ; 'as a 
consequence water folloW's the workings of the tunnel 
into the bill at the Ivanhoe end, and to keep the 
tunnel free of water the contractor erected two 
Cameron pumps, one with a a in. discharge, capable 
of handliIig 100 gallons of water a minute, and one 
with .. 4 in. discharge, capable of handling 800 gallons 
of water a minute ; and also a Deane duple:&: pump, 
capable of handling 400 gallons a minnte. 

Pre.ervlD&' Butter with CO •• 
It is some time since the solidification of carbon 

dioxide has been effected, and in such a maDDer as to 
render the article of considerable commercial value, 
and readily adapted to a multitude of useful purposes. 
Two fresh instances, says Le fJenie Ci1Yil, have recently 
presented themselves of the ext.ensive sphere opened to 
the application of the frozen gas. By its aid, butter 
can be preserved, without in the least interfering with 
its taste or general properties. The proce':\s of preser� 
vation consists in placing the butter in an iron vessel, 
or 'it can provided with a pipe and tap, by means of 
which the carbonic acid is injected under a pressure 
of six atmospheres, and drives out the air. In this 
condition the butter will remain fresh for four or five 
weeks. The second instance is one in which the 
carbonic acid is forced into whey to the point of 
saturation, and converts that liquid into a refreshing 
fLnd agreeable beverage which U fizzes" like cham
pagne. The carbonated whey can be inclosed in 
siphons like ordinary mineral waters, and will remain 
fit f�r, use for tbe next sf" weeks. 

• • • 
Tellta wt&h. Emlbenalte. 

The ordnance omcers are making some interesting 
tests of Wgh explosives at Sandy Hook. Shells filled 
with gun cotton and with emmensite were fired recently 
from the lMnch mortara The object of the test was 
to .ee H emmensfte could be fired without danger of 
explosion of the gun or mortar. The emmensite shell 
carried 87 pounds of the explosive. The tests were suc
cessful, and when a proper fuse has been secured the 
army and navy will have an explosive even more eftlei
ant than th� melin1te of the French artillery. 
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WORLD'S FAIR NOTES. 

(Continued from page 115.) 
The landscape gardening in the Exposition grounds 

ie; very grand. The park stretches along the southern 
shore of Lake Michigan and for about a mile there is a 
graceful curve with a low sloping beach upon which the 
waves splash, usually with the gentleness of a land-lock
ed arm of the sea, but during a storm with a vigor that 
approaches that of the ocean itself. A broad promen
ade follows along the edge of the beach, giving a beau
tiful view of the lake and the many buildings that 
face it. Two canals extend from the lake into the cen
ter of the Exposition grounds, giving outlets to the 
waterways called the lagoons and the Basin with 
their connecting canaL These waterways, especially 
the lagoons, are superb. I am told these are not na
tural, but that they were dredged out and the earth 
taken from them used to raise the foundations of the 
Exposition buildings above the line of the swamp of 
which this park consisted before the Exposition was 
located here. The banks of the lagoons are lined 
with foliage, all aquatic shrubs indigenous to northern 
Illinois being transplanted. 

In the center of the lagoons is what is called the 
Wooded Island. This is the garden spot of the 
grounds. It comprises about ten acres and is laid out 
with winding paths. Nearly all of its area is given 
over to the exhibits of flowers and flowering shrubs 
and foliage plants. The Basin is a body of water of 
considerable size walled in on all sides by walls of staff 
resembling marble, and surrounded by the noblest of 
the Exposition buildings. In fact, the region about 
this Basin is called the Court of Honor ; here the 
illuminating in t.he evening is done, and in this vi
cinity a.re located the grandest works of sculpture and 
architecture. 

The collection of old watches in the Swiss section of 
the Manufactures building is very curious, as it shows 
the gradual advancement of the science and art of hor
ology from the clumsy affairs of former centuries to 
tHe matchless timepieces of to-day. The oldest watch 
on exhibition bears the date 1074 of the Hegira, the 
watch being of Arabian workmanship. The watch 
has a hammered bronze case, which covers works of 
oriental simpliCity. The hand marked the hours on a 
dial inscribed with Arabian numerals. A " N  urem
berg egg," dated 1550, is shown, as well as a watch 
which dates from the time' of the French revo
lution. The dial divides the day into ten hours 
and each hour into 100 minutes, according to a decree 
of the National Convention, which ordered that the 
decimal system be used for all measures. Some watches 
are shown which were made by the great-grandfather 
of Jean Jacques Rousseau. A wooden watch made by 
a Siberian convict attracts many visitors. The work
manship was so marvelous that such a workman could 
Aot be lost to art. and he was pardoned. Some of the 
modern watches are wonderful. W.'l.tches for rings, 
bracelets, E"tc., are shown mounted and unmounted. 
A spring in the back of a small beetle opens, display
ing' a tiny watch. 

The lighting of the Ferris Wheel is effected.by means 
of 1,400 electrical lamps. 

A model of St. Peter's, at Rome, is exhibited near the 
Ferris Wheel, in the Midway Plaisance, by L. De B. 
Spindor. The model is 30 feet long, 15 feet wide, and 
about Hi feet high. Two men in front of the building, 
dressed in the orthodox uniforms of the Swiss guards 
of the Vatican, bid for custom with trombones. 
The model is made of wood, and is covered with a kind 
of varnish or stucco, which imitates stone. Various 
other models are included in the exhibit, as the Milan 
Cathedral, St. Agnes' Church, at Rome, the Piombino 
Palace, etc. 

A gigantic flagstone is exhibited from Colorado. The 
stone is 25 feet long, 8 feet wide, and 10 inches thick. 

A writer in the Century Magazine gives the follow� 
ing advice to visitors : Take a day :first to sat.isfy your 
curiosity, to gratify your sense of wonderment and 
your love of beauty, to get your bearings and discover 
how much exertion you can support. Go all over the 
Fair grounds, and to the top of at least one of the big 
domes or towers. See the Fair, as a Fair, from its va
rious centers and from different parts of its circumfer
ence, especially from the lake. I think you can do 
this in one or two d.a.ys, if you start early and end late, 
if you are strong, and if you have yourself conveyed 
by all the available means of conveyance-encircling 
railways, boats, and rolling chairs-and if you do not 
step inside a single building except for the ascent in 
search of your bird's eye view. Then go home, stayjn 
bed the following day, if you' are wise, and tlie next 
day spread the wings and stiffen the spine of your con
science, and go in search of the things you have come 
to stUdy-steam boilers or roses, fishes or stuffed birds, 
needle work or statistics of idiot asylums., methods of 
slaughtering men or cattle, or of preserving human 
life or edible fruits. Stay at this task until you have 
finished it, or until it has exhausted your powers of 
application. Then release and relax yourself. Go to 
see something else-palms if you have been studying 
plows, pic;tures if you have been studying electric 
uotors. 

THE WORLD'S GOL1J](BUN EXl'OBITIOII-A VIEW IN 
GOLlI.BIAN AVEIIlJE, PALAOE OF llAlIUl!'AOTlIBES 
AND LIBERAL ARTS. 

The Manufactures building is at once the wonder 
and the glory of the Fair. This huge structure, which 
is rectangular in form, measuring 1,687 by 787 feet, 
was designed by Mr. Geo. B. Post, of New York, and 
the great fabric abundantly testifies to Mr. Post's 
ability as an engineer as ",well as an architect. The 
Manufaetnres building is said to be the largest roofed 
building ever constructed, and some idea of its magni· 
tude may be ,Obtained when it is stated that the total 
floor spaee of both the main floor and gallery is forty� 
four acres. The Palace of Mechanic Arts at the Paris 
ExpOSition of 1889 could be placed inside the Manu
factures building without touching any portion of the 
walls or roof, even with the Eiffel Tower laid flat on 
top. Seventeen million feet of lumber entered into the 
construction of the building, as well as 12, 000,000 pounds 
of steel and five car loads of nails. The amount of 
staff used on the exterior could not be easily calcu
lated. The total cost was $1,700,000, and this cost 
would he entirely paid up if the building could be 
filled with an audience at *5. 65 a head, for the build
ing would seat 300,000 people or three·and three quarter 
times the seating capacity of the coliseum at Rome. 

The exterior of the building is plain, which adds to 
its effect of grandeur. Decoration is entirely subser
vient to construction, and decoration is shown chiefly 
in the eight entrances., over each 01 which is a small 
dome, decorated by a celebrated American artist. All 
effects of color are obtained by flags and pennants on 
the roof. Crossing the bridge by the Electricity build
ing, the main entrance is reached. There is really no 
difference in the entrances, but the one through 
which the greatest number of people enter the build
ing. is called the main entrance. Passing under 
the beautifully decorated dome, the ' visitor en
ters the great building and in a moment stands 
in Columbian Avenue, the main thoroughfare 
through the building. Standing at the south en
trance and looking north the effect is grand. On each 
side rise the exhibits of foreign nations, which in 
many cases come from thousands and even tens of 
thousands of miles. In the distance the clock tower 
breaks the seemingly endless vista. Overhead the 
huge trusses show the skeleton which forms the back
bone of the building. Suspended from the roof are:great 
coronas of arc lights, which alternate with huge flags. 

At the left of our illustration will be seen the pavilion 
of a sister republic-Switzerland. The collection of 
watches in the Swiss section is very wonderful, and 
some of the tiny examples of the horologists' art seem 
almost too small to keep time. Directly beyond the 
Swiss pavilion rises the lofty tower of the Danish sec
tion. The exhibit of Denmark, and in fact all of the 
northern countries, is very creditable. A narrow aisle 
separates Denmark from Canada and Great Britain. 
Just beyond the clock tower will be noticed the obe
lisks surmounting the pavilion of Austria. At the 
right of the cut, near the bottom, is the section of Nor
way, which is admirably fllled with the products of the 
land of the midnight sun. 

Beyond the Norwegian section is the carved wood pa
vilion of Russia, which contains marvelous works exe
cuted in silver, malachite, rhodonite, and lapis lazuli 
This section was opened by a mitered bishop of the 
Greek Church, with all the pomp and ceremony of the 
Greek ritual The Belgium pavilion is beyond the 
Russian section, and beyond this again is the very 
ornate fRQRde of the French section. The entrance to 
the French section is very imposing, and is justly ad� 
mired. The column with the ball on the toP, just be· 
yond the clock tower, is the beginning of the United 
States section, the column being directly above the 
exhibit .of Messrs. Tiffany. 

• • • • 
Queen of the Evening Sky. 

Venus, after an absence of nearly a year, has again 
made her appearance as an evening star, and may now 
be seen for a short time in the early evening in the 
west. She will continue to adorn the western skies 
during the remainder of the year, growing brighter 
and brighter, and not reaching her greatest brilliancy 
until the 6th of January next. 

As Vesper, the evening star par excellence, this bril
liant planet, which Homer, ages ago, apostrophized in 
words indorsed by all succeeding generations as u the 
most beautiful star that stands in the beavem�," is 
always a welcome visitor and an object of keen interest 
for every one whose eyes are open to the beauties of 
the starry . firmament. As a U naked eye" object, it 
stands without a rival. Even Jupiter, the giant of the 
solar system, and Sirius, the giant among the fixed 
stars, pale before Venus when at her brightest.. 

One would suppose that Venus would form a spendid 
object for a telescope. On the contrary, it is one of t.he 
most difficult objects in the heavens to see satisfactorily 
with this instrument. Its dazzling light brings out all 
the defects of a telescope, and, being low in the heavens 
after dark, it is always more or less tremulous. The 
best telescopic views of Venus are obtained in broad 
daylight, when it is high above tbe horizon. All astra-

nomical studies of it are made at that time. Thus 
viewed, with its strong light subdued by the glare of 
the day and posed upon a background of blue sky, it 
is indeed a beautiful object, resembling the moon seen 
under the same conditions, but free from the dark 
blotehes that disfigure that luminary. 

Venus has no markings distinguishable with a small 
telescope. It is interesting mainly for its changing 
phases. Being an U inferior" planet, and passing at 
times between us and the sun, it goes through the same 
changes of aspect as are familiar in the monthly 
changes of the moon, with the important difference 
that, being when " full " nearly seven times as far away 
as when in its most slender crescent phase, it under
goes a corresponding change in apparent size. 

As it appears now, having but just emerged from be
hind the sun, it is nearly full. On December 6 it will 
be at its greatest apparent distance from the sun, and 
on January 6 it will have attained its greatest bril
liancy. After this last date it will draw rapidly toward 
the sun, and its crescent will grow more and more 
slender until it becomes invisible, except through the 
largest telescopes.-Phila. Record. 

• • •  I • 
A.n Invention Wanted. 

United States Consul Ed ward Bedloe, writing from 
Amoy, China, to the State Department, says : 

A fortune lies in store for the man who will discover 
some process for cheaply making wood proof against 
white ants. These pests are the curse of existence in 
Amoy and every other tropical or sub-tropical city. 
Their voracity is incredible. They ate the framework 
of a new door in this consulate in three weeks. In the 
same period they almost consumed a large and hand
some cabinet in the court room and a heavy pine settee 
in the anteroom. Their work is invisible. They attack 
the wood from a mere point, through which they bore 
to the interior and there eat everything until only a 
shell or fi.lm remains. Wood which will successfully 
resist these insect pests must be thoroughly charged 
with some powerful chemical, both poisonous and non
evaporable. A solution of corrosive sublimate, chloride 
of zinc, arsenic, or antimony would seem to IDeet the 
want. But how to force these into the fibers until the 
latter are saturated, and to do so at a merely fractional 
cost of tbe wood itself. is the problem that confronts 
the inventor. The American genius is so prolific in in
vention and discovery that I feel assured the problem 
will be satisfactorily solved . .  

• • • 
The Comet through LIck Len •• 

Director Holden, of the Lick Observatory, has pre
sented the San Francisco Examiner with an exact re
production of a photograph made with the Lick tele
scope by Professor W. J. Hussey, of the comet now at
tracting attention in the northwestern sky. The plate 
was exposed from 9:10 to 10:20 on the evening of Thurs
day, July 13. The picture is.intensely interesting. 

It shows, says the journal mentioned, a what was 
doubtless the earliest apparition of the ' secondary ' 
comet. In the tail of the great comet is to be plainly 
discerned the nucleus of an 'auxiliary ' comet forming, 
just as the Holmes comet was seen to divide into sepa
rate components when Barnard photographed that 
very interesting object last November. Usually 
comets have been suppOsed to divide at the nucleus 
through some force not thoroughly understood, as in 
the case of the celebrated comet of Biela, or again 
when Sawerthal's comet of 1888 exhibited no less than 
three distinct nuclei. But with the Holmes comet, 
and that now under observation, the separation seems 
to be effected in the tail of the comet. It would cer
tainly seem, from these photographs, that the tail of the 
comet must be composed of solid particles. else how 
could a secondary comet be formed from it 1" 

There is no record in all astronomIcal history of one 
comet within the tail of another. As yet there is not 
enough of data obtained to determine whether the 
comets have the same or different rates of speed, or 
whether they are near to or remote from each other. 
It may be that the U secondary " was formed out of the 
brighter comet, either through some internal disrup
tive action, or as the result of the more or less intimate 
contact with some other celestial vagrant like itAelf. 
Of course, comets have been known to dissolve. Some 
also have been observed to break up: but the parts have 
never been seen to present the like apparE"nt relative 
positions as in the present instance. Theories to ac
count for the phenomenon may be imagined in any 
number ; but there are not enough of weU-ascerta.ined 
facts to sustain a single plausible one" of them. 

• • • 
J,arge Gun. Cor the Navy. 

The experience of Great Britain and Italy has not 
tended to predispose our authorities in favor of excep
tionally heavy ordnance. The 110 ton guns have been 
removed from Italian ships. The war vessels Indiana, 
Massachusetts, and Oregon are each to be supplied 
with four 13 inch pieces. They are nearly 40 feet in 
length. The diameter at the breech is somewbat over 
4 feet and at the muzzle 21 inches. These guns throw 
a projectile of 1,100 pounds, with 500 pounds of powder 
as a charge. 
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An A.U-8moir.e .. a •• 

The legislature of Massachusetts, at it.. last .... ion. 
enacted the following law relating to the prev.ntion of 
smoke : 

" In cities ot over BOO,OOO inhabitants, no pel'HOn "hall, 
after the first day of July, in the year 189J, use bitu· 
minous coal for the purpose of makiD g steam in boilers 
in a.ny building, unless th furnace in which said coal 
i8 btu'lled is so built, mc:..naged, arranged, or equipped 
tbat at I .... t 7� per ent of th moke from said ooal Is 
consumed or oth rwi.3e prevented (rom entering the 
atmospbere, the degr0� of suppression being determined 
by the quanti!.y of such smoke emitted, as shown by 
the density and color of the issuing smoke, and the 
length 0' time which it is visihle, the maxlmam stand· 
ard of comparison being & continuouB disoharge ot 
dense, dark smoke during the �time the furnace is in 
active operation." 

• I. t • 
KILL EIr&I1D8. 

The illustration represents a pair of bigh·pre88ure 
non-oondensing reversing mill engines, &8 constructed 
by GaUOW&YB. Limited, Manchester, 'or Messrs. Leach, 
Flower & Co., of tbe Me)yn Tin Plate Works, Briton 
Ferry, and shown in the Bngi1,eer. These engines 

Idtntiftt �tueritJL 
Vo)aUUt,. of lIle&aI... 

Jntereotlng experiment.. with the electric 'omaceare, 
says Nature, described by M. MoiNan in the ourrent 
nlllDOOr of the Comptes Rend.... By attaching to the 
fomace " condensing tube 0' copper shaped like the 
letter U, and 80 constructed 88 to be 8WTOunded by an 
outer jacket of cold water constantly chaoging under 
high pre88ure, M. Moissan has been enabed to distill 
and condense most of theelementB which have hitherto 
been found 80 refractory. '"'When a pIece of metallic 
copper, weighing over a hundred gramme&, was placed 
in the inner crucible of the furnace and subjected to 
the arc furnished by a current 0' SIlO amperes. brilliant 
Oa.mes shot forth from the apertures through which 
the carbon terminals were inserted. The flames were 
accompanied by copious yellow fumes, due to the com
bustion of the idsuing va.por of copper in contact with 
the oxygen of the air. After the expiration of five 
minutes neariy thirty gramm .. 0' copper had been 
volatilized.. Under the cover of the furna.eean annular 
deposit of globwes of metallic copper was found, and 
upon examination of the condensing tube a large pro
portion of the volatilized copper waa discovered con· 
deneed in almOflt a pure state. 

It has long been known that silver is volatile i it is 
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limate of a deep purple color. Manganese Is remark
ably volatile. A quantity 0' the metal weighing four 
hundred Igrammes entirely volatilizes In ten minute&. 
Iron is likewise readily distilled, and is deposited in 
the form. of a gray powder, among wbich are inter
spersed numerous smaJI particles exhibiting brilliant 
surfaces. 

Not only are the metals capable of distillation at the . 
temperature of tbe eleotrio arc. Silicon rapidly vola
tilizes and condenses in the copper condensing tube in 
minute spheres and dust. Carbon becomes almost im
mediately converted to graphite, which distills over 
into the condenser and deposits tn the 'orm of light 
semi-transparent plates, which hy transmitted light 
exhibit a beautiful chestnut color. Distilled carbon 
would thus appear to consist of the fourth variety of 
the element recently described by M. Berthelot. The 
refractory alkaline earths, appear also to be capable of 
distillation in the electric furnace. The experiment 
succeeds best, however, with a. more powerful are. Em 
ploying an arc furnished by a current of a thousand 
amperes, M. Moi8San has distilled one hundred grammes 
of lime in five minutes, the vapor condensing in the 
copper tube like fine flour. Magnesia passes over some
what more slowly than lime, but its distillation is q-Ut'I 

ROLLING MILL ENGiNES, MELYN TIN PLATE WORKS. 

embody the results of the very large eIperienee 
which the makers have had in supplying machinery 
for the tin plate trade and rolling mill purposes geoer· 
ally. Tbe engines in question have cyUnders 4.0 in. 
bore and 4 ft. 6 in. stroke, the main shaft has 8. sin· 
gle·sweep crank. for one cylinder, the other cylinder 
being COQnected to a crank pin secured in a disk at 
the end of the shaft, this disk being arrangf>d to 
balance the connecting rods of both engines, &8 well 
as the sweep crank, so t"A)nstituting a very simple and 
emcient form of oonnection to the mill Tbe valve 
gear. as wUl be seen, is on Joy's system, which lends 
itself admirably to the type of engine here illustrated. 
The platform Is so arranged that the man handling 
the engine looks direct to the rolls, and , has under 
his immediate control the reversing gear, steam stop 
valve, regulating valve, waste water valve., aDd the 
lubrication of the st� c�linde .... 

_ .• I@I • NaCaral waCer PI .... 
A curious phenomenon bas been discovered Dear 

Eddy, New Menco. 1;n Dark CaDYo� about three 
miles from Eddy, a. number of tunnels were ron in 

. order to tap streams 0' ",ater to get a supply for the 
waterworks. The water :was found running in small 
nature.! pl-. made by the deposit of lime from the 
water. The whole space cut \ly the tunnels was found 
to be perforated with these liwe pipes. 

now found thAt at the temperature of &D are of the 
above description silver may be brought to full ebulli� 
tion in a few moments, a.nd it distills with ease. conden8-
ing in the copper condenser in the form of globules, 
whose size varies from that of small shot to spherules 
of microscopic dimensions. and 8. certain proportion is 
usually deposited in the form of arberescent 'ragm.n .... 
PJatinnm fuses in a few minutes, and very BOOn after 
commences to volatilize, and condenses in the U-tnbe 
in brilliant little spheres and fine dust. Aluminum 
distills very readily, and condenses in the form of a 
gray powder, containing admixed spberulesexbibiting 
brilliant metallic luster. Tin likewise distills with fa· 
cUity, and the con�esed product usually oontains a 
oonsiderable proportion of a curious fibrous variety of 
the metal. The distillation 0' gold in the electric fur
nace ia particularly interesting. Abund&llt_ !umes of a 
light yeliow.!8h·green colo"-are emitted at t�electrode 
apertures, and the metal Is deposited in tile """denser 
in the 'onu a pewder, exhibiting a _utllnl purple 
aheen. Tbe powder CODIIist.. of minute regnIar sphe_ 
which, when eumiDed under the mieroecope. �ppear 
to relleet the usuai;yellow color of I(old. Upon the under 
aide of the cover of the _turnaoe three distinct annular 
deposita are obSttrved.-tbe inner one ooJl8JBting of yellow 
globulee of considerable size, round wbicb i8 a metallic 
deposit or smaller spheres of such a size &8 to reflect a 
bright red tint, and outside tbio Is an annular .ub-

or the prettiest of these remarkable experimenta, the 
tints assumed by the escaping fumes and the brilliance 
of the incandescent vapor being particularly striking. 

Illustrations of the electric furnace and other inter
esting particulars will be found in the ScIENTIFIC 
AxBRICAN for May 18, 18118, and in our SOPPLKJlBNT, 
Noo. 896, 001, 904, 005. 

• • 
A. Loe •• ' Year. 

The Depart.ment of Agriculture has oent out clrcu· 
lars making inquiries over a wide extent of territory 
regarding the " 89venteeD�ycar looOJts," which have 
made an appearance this yea.r· in eight States of the 
Union. The object of the department is to ascertain 
accurately the limits of the areas occupied' by the in· 
sects. There are twentY4two known brCXKla of them, 
an<lthe�.tum up in different ycl:Iol8 in va.Ii.OUB pa.rts of_ 
the coil'ntry. Though to .ome extent the in'ested 
temtoriei' overlap, each brood cornea out of the 
ground only once in &evenu-en years. Strictly speak
Ing, tbe insects are not locus .... but eica.d18. Some 
yea:rs ago it WB8 BOught to introduce theae inaeetB 8.K an 
e.rtlcle of diet ; but the experiment. in that fuectioD 
did not promise success. Clearing of land h ... done 
muoh to diminish the number of theee creatures ; but 
their most destructive foe Is the English sparrow, 
wblch drops every other kind of 'ood and ,eeds on 

them exclUBively when It h ... the opportunity. 
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HOD-DER, OR 1Al'AREBB BUILDIRG. 

The Boo-den, or Japanese building, on the Wooded 
Island is a very attractive building. The building is 
in three sections, the center one being a faCa-simile of 
a. room in the Nijo Castle, Kioto, built by Tokugawa 
Iyeyasu in 1601. No expense has been spared in the 
execution of these buildings and in the selection of 
their choice contents. Though the buildings are small 
still they are without doubt among the most expensive 
of the foreign buildings on the grounds. The entire 
series of buildings is presented to Chicago by his 
Highness the Emperor of Japan. 

SOUTH SEA ISLARD VILLAGE. 

The South Se .. Islanders have an exhibit in the 
Mid way Pla!sance cODsisting at tour Samoan houses 
constructed by natives. The largest of the houses 
stood. for ten years in the village of King Mataafa. and 
is made from the wood of the bread-trnit treethatch.d 
by leaves of the wild Bugar cane. There are about 
twenty-five villagers, natives of Samoa, Fiji Islands, 
etc. 

••••• 
&lnmlnum Solder. 

This is an alloy consisting of 9 parts of aluminum, 1 

121  
to S (or even 4) of Silver, and 2 to " (or even 5) of COP"' 
per. A silver-copper-zinc-aluminum a.lloyand a silver
brass-aluminum alloy are also described. ; moreover, the 
zinc may be replaced by cadmium or bismuth or a fusi
ble alloy, such as " Wood's metal" A small proportion 
of gold may also be added. In making the alloys, the 
copper and silver are first melted together, molten 
aluminum added, and soUd zinc then dropped in. To 
use the alloy it is broken up and spread between the 
surfaces of the ,articles to be soldered, previoUBly heat-. 
ed. These are then pressed together with the solder
ing iron. No flux i! required. 

THE l'ALACE OF ELECTRICITY. JAPANESE HOO'DEN- WOODED ISLAND. 

THE GOVERNlIIIENT BUILDIRG. 

SOUTH IlEA ISLARD HUT. 

VIEW ON THE LAGOON LOOKING NORTH-l'ALACE OF MANUFACTURES OR 
THE LEFT . 

. THE llARINE CASINO. 

TO WOB.LD'S COLUOUW UPOSlTIOlf-'-80D lfOTAlILB · BVILDIlfGS. 
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1 22 J tittdin, �mtd' ... 
Some _tlnet Lak... probable, tbey were 8880Clated In point of time with 

RALPH •• • ARB. the advances and retreaIB of tbe ioo ln glaelal tim.., 
The investigations of members of tbe United Statee eaeb epieode must be represented In thousands, per

Geological Survey have revealed to usmany interestmg haps tens of thousands of years. On eVidenoo, moreor 
episodes in the geological history of the country, and less reliable, it has..been estimated that the close of the 
have thrown much light on the physical geography of last glacial epoch was not far from 10,000 years &gO, 
the past. Two of these events in particular are of in- and it seems probable that at this time the last period 
terest, for the reason that they teU of most interesting of desiccation set in. We, therefore, have a rough 
changes. not only of geograpby but of climate. I refer basis for a calculation in years. 
to the former existence of great lakes, one in the Just why these climatic changes have taken place no 
vicinity of Great Salt Lake, the other in the valley of one can say with definiteness, although there is no lack 
the Red River of the North. of theory to acconnt for it. The preeence of a body of 

It was very early known (indeed, the early settlen ice on northern America would amply account for an 
could see it) that there had at one time been a great increase of precipitation ; but here the difilculty is not 
lake on the site of the pn'sent salt lake and desert in lessened, for we must account for the ice. Some sup
Utah. The early explorers noted the presence of ter- pose that the land was higher in the north, and hence 
races, fiat�topped and often of remarkably uniform colder. Others suppose that astronomical causes must 
height, which they knew to be water-formed. There be BOught for ; and still others that a. change in ocean 
were bars, also, across the mouths of side strea'ma, and currents accounts for the climatic variations. Many 
spits, wave-cut cliffs at headlands, and, indeed, all the think that the real explanation is a combination of two 
phenomena of lake shores along these terraces. Not or more of, these oouses. This much we know, that the 
only is there one terrace, but several which mark present arid condition of the region is the result of the 
changes in the level of the lake. dryness of the air, which has been robbed of its moist-

Mr. G. K. Gilbert, of the United States Survey. un- ure as it passes from the sea over the land and over 
dertook the task of unraveling the history of thine· the high monntains ;  but why this wasnotfonnerly the 
giOD as shown by tlJe terraces and gravels, and has ease, we cannot adequately explain. 
published a most fascinating account -of his results as Other interesting phenomena are revealed by this 
a monograph of the United States Geological Survey, study. Before, during, and since the period of high 
bearing the title of U Lake Bonneville," the name given water, the great basin has been the seat of consider
to the extinct lake. What I have to say in this part able volcanic activity. At times the lava has flowed 
of the article is merely a summary of his book, which on the margin of the lake, again it has entered the 
every one intereeted in the subject should read. waters, and volcanic eruptions have occurred even in 

Every tourist to Salt Lake City must have noticed the lake itBelf. At present, all vo1canic activity seems to 
the flat benches clinging to the mountain sides and have ceased, though some of the lava has been erupted 
have marked the fiat desert tract in which the Great in very recent times. 
Salt Lake is situated, and, perhaps, have wondered Not only has the level ofthews.terchanged, but even 
what it means. They may have noticed the small the level of the land .. has suffered a eha.nge sinee the 
mountain peaks rising from the desert like islands in water sank below the terraee levels. Lakebeacbeeare, 
the sea. These were once islands, and now they rise of course, all fonned in a horizontal position, and nor
out of the lake sediments in which they are partly mally they should be at the same level in every part. 
buried. But some of the terraces of Lake Bonneville are dis-

The mountain streams flow out upon the plai:p. and tubed by faulting and folding, and are no longer level. 
disappea.r in the gravel Here and there a shallow These changes may possibly be 8B8OCiated with the 
pool of saline water stretches over a depressed part of vo1canic eruptions. ' 
the plain, where sOme unusual rains give to the streams It is not improbable that there are .seeularvariations 
an excessive supply of water ; but these soon evaporate of climate, extending over great periods of time and 

·and leave a dry mud, flat QlPlaa,rsh, perhaps glistening changing 80 slowly as to have escaped our attention
with salt or alkali The � playa h_ given to great curves of variation, first of drynees, then of arid
these patches, and when �-transfol!iDelMo a lake ity, dependent upon some cause which we have not yet 
they become playa lakE'S. WhlM'thetno� • 8 dU!eovered. There even eeems BOlDe reason to suppose 
are cont.inuou� and their cUl'l'$lt snftlcieut, t,IM ....... -.ll1batthe WOl'ld i8�}JMIeIlt .ln  & OOIldMtoo of aridity. 
accumulate and remain throughout the year. But Arid basins are common in Wlrlons pa.rt.s of the world, 
the-re is no escape for the water except througb eva1M>"' and many of them: seem to show signs of having been 
ration, and as evaporation takes only the pure water, at one time oooupied by water, as was the great basin 
and as all water carries salt and other substances in of the West. There are many inE¢a.nees of this, and 
solution, obtained as it passes over the rooks, this is the ancestor of the Great Salt Lake is by no means the 
left behind, and eacb year the undrained lake be· only one In the plateau region of the West. There are 
comes salter. many such la.k.e beds in New Mexico, Arizona, Nevada., 

This is the present condition, and formanyyea.rs the and also in other parte of the world ; but of foreign ex
region has been in essentially this same condition ; but amples wWnow Httle, for their history has never been 
a study of the terraces shows that at one time this studied in detail. 
great basin was filled with water and over1lowed. by LAKE AGASSIZ. 

way of Red Rock Pass into Marsh Creek and thence The eeoond Instance of " great lake, now extinct
into the Columbia. This is shown not only by the that of the valley of the Red River of the North-is 
high terraces, but also by the outlet itself. At present also &88OOiated in origin with the glacial invasion, and 
this outlet is a divide occupied by small vacillating it has been appropriately named Lake Agassiz, in 
streams and dry channel-ways, and by the crumbling honor of the ·one who ftrst proved that the northem 
of its steep walls it is being clogged. That it was once part of the continent had been occupied by an ice 
occupied by a mighty torrent might almost have been sheet. This has been studied jn much detail and re
determined without the additional evidence of the as ported upon admirably by Mr. Warren Upham in re
sooiated shore lines. It has been cut to a depth of seve- ports of the Minnesota State Geological Survey and .in 
ral hundred feet, with a width of a third of a mile. the ;pubJicJ!.tion of the Canadian Geological Survey. 

When Lake Bonneville was full of water to overfiow- He is also preparing a monograph upon the subject for 
ing, it had a surface of 19,750 squ� miles-a magni- the United States Survey. 
tude ranking it with the Great Lakes. lIB maximnm Here, as in Utah, the lake beaebe., bars, terraces, 
depth was 1,050 feet. Of it Mr. Gilbert says : U If the and cliffs mark the history of the lake, and the broad, 
water were to rise again to its old mark, more than one flat plains of the Red River Valley record the presence 
hundred towns and villages would be submerged and of a sheet of water. At present the Red River flows 
120,000 persons would be driven from their homes. The north through the plain ; but when Lake Agassiz ex
Mormon temple would stand in 850 feet of water." and isted it was forced to :flow southward, into the Missis-
700 miles of railroad would be immersed. sippi. Here, too, the outlet was through a broad, deep 

The history of the lake is even more complicated valley, now partially clogged and occupied by shallow 
than has been iudicated There is evidence that long lakes and swamps, forming the divide between the 
before the existence of the overflowing lake the site drainage of the Arctic and the Gulf of Mexico. 
was practically dry and arid. The water afterward The history of thte. lake is simpler, and more easily 
rose, but not to its rim, and then another change in understood than is that of Lake Bonneville. As the 
climate occurred and aridity again set in and the lake ice disappeared from the country, itB front stood at 
basin became nearly if not quite dry. A second rise suceeesively difterent position., gradually retreating 
occurred, and this time the lake overflowed to the northward. At one time it must have stood south of 
ocean. Since that time the climate has been growing the divide between the MissiSSippi drainage and that 
progressively more arid, and the author predicts that of the Red River. Later, it stood. on the divide, and, 
this may possibly continue until even the I.8.st remnant finally, north , of the divide. It then, formed a wall 
of the salt 'lake is evaporated. The· evidence of these across a north-:flowing stream and foroed it '"to :Dow 
changes is conclusive, and will- not be given here, but 80nthward Since the old pre-glacial valley existed 
can be found in the monograph. . with a northerly slope, a lake W&8 formed with the two 

As to the duration of these periods, little can be said valley walls 88 eaet and west banks, tbeice front ... the 
that is dellnite. The first period of aridity WB8 prob- northern boundary and the divide 88 the outlet, 
ably much longer than any subsequent one, and the through whicb the mighty to .... nt, furnished by the. 
first. rise of water appears to have lasted nearly :flve melting ice, pa88ed-a veritable Niaga1'8. in volume. 
times .as long as the second. The intervening dry pe- When, finally, the glacier disappeared from the valley 
riod appears to have beenof greater duration than the or pennitted the naturaJ northerly ftow to begin, the 
preeent period of aridity. There are no data at hand l&ke dwindled down &lid IIDaUy diaappeared, leaving 
for an eetimate of this period In years; bat if, eo __ 0DIy it. Iaeastr:lne 'IIl'&veIs and·_ to j ....... te lIB preo. 
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ence ; but this is sumcient, for the story Is most plainly 
told by them. Like Lake Bonneville, iIB history W88 
complicated, and at different times its surface was at 
different heights, since the ontlet varied when the ice 
allowed its escape through some lower channel Un· 
like Bonneville, there is one shore not now to be seen, 
and this is the shore Une cut in the northern ice wall, 
and which disappeared wben the ice went. 

Mr. Upham estimates the area of Lake Agassiz, when 
it was at its highest stage, at about 110,000 square 
miles, and it then exceeded by wore than 15,000 square 
miles the total area of the five Great Lakes combined. 
The area of the three great lakes, Manitoba, Winne
peg, and Winnipegasis, aggregate about 12,500 square 
miles. and they exist in the basin of extinct Lake 
Agassiz, being in a way descendants of that great lake, 
filling shal10w depressions which were not :fllled with 
lake sediments. During the formation of the highest 
beach, the depth of Lake Agassiz was in many places 
as great as 500 or 600 feet. It was thus a colossal lake, 
greater than any now in existence on the earth. 

The type of lake to which Lake Ag .... iz belongs i. 
essentially extinct to-day, though it was very common 
on a smaller scale when the ice sheet was disappearing. 
Many of the north-flowing rivers of New England were 
thus dammed and their valleys transfonned to lakes. 
The area of the Great Lakes was at times changed aDd 
enlarged, and their out:flow was through different 
channels at diJferent times. At present there are in 
regions of valley glaciers small lakes formed by an ice 
dam across a stream valley; but they are pygmies com
pared with Lake Agassiz, and &fe interesting'chielly 
as they show at present, on a small scale, what was 
formerly common on a much larger seale. 

These two instances of great lakes now extinct are 
interesting. not only in themselves, but chiefiy in show· 
ingns that the present conditions of physical geography 
are but stage,s in a great and complicated �istory, and 
not. as we are too a.pt to think, fixed and pennanent 
parts of the earth. Everything in nature is changing, 
geographical forms no less than others. These are, 
perhaps, exceptional cases, showing unusllll.ll. IifI"OO.t 
changes in a comparatively short time j but tliey are, 
nevertbless, :i.nBtructive, and may be taken as indices 
of other great changes of a different character, acting 
more slowly but, nevertheless, sure1y. 

• • • 
... Y01l1h'. Proapeets In the 11. �. 'NaT,.. 

Boys of good character, who ba ve DO ph)O!ical defeot, 
and who can read and write fairly well, am admitted 
� the navy between the ages of fourteen.: . ...-d 
elghteen yean. Between fourteen and fifteen yean a. 
boy must measure 4: feet 9 inches in height, and weigh 
not less than 70 pounds i between fifteen and sixteen, 4-
feet 11 inches, and 80 pounds ; between sixteen and 
seventeen, 5-feet 1 inch, and 90 pounds ; and between 
seventeen and eighteen, 5 feet 2 inches, and 100 pounds. 
Theymust serve till the age of twenty-one as boys and 
junior seamen and after that age they rank 88 sea
men or petty officers. Tbey are now allowed 
a sum of t4li for outfit, a fact which considerably 
enhances the value of the service. To discover the 
exact number of petty officers on board a tully 
equipped ship is by no means an easy task ; but, at all 
events, the number of these minor prizes is encourag
ingly large, while still higher up, as the 1Inal goal 
of - the common sailor's aspirations. are the substan
tial berths of the four warrant omcera-held by the 
boatswain. the carpenter. the gunner and -the Mil
maker-whose pay and privileges are the same as those 
of the junior officers. And now as to rates . of pay : 
The pay of boys enlisted as third-class apprentices 
is $9 a month ; the next promotion, to second-elMS 
apprentice, brings ,,10; the next, to first-class 
apprentice, $11 a month. Further on we have second
class seamen a.pprentices with $19 a month, foJIowed by 
first-ela&l seamen apprentices with $24 a month, these 
two grades corresponding respectively to ordinary sea
men and able seamen, or simply seamen, whose pay is 
also $19 and $24 a month. 

It can thus be seen that a first-class seaman 
apprentice and an able seaman get each the respect
able sum of $288 a year, which is $128 in excess of the 
highest sum paid to a first-class seaman in the British 
service, the only other navy in the world worth 
consideration on the score of pay and promotion. 
There � besides, the daily ration of thirty cents, 
which runs through the ship from the apprentice to 
commander, for, strange as it ma.y appear to some 
people, Uncle Sam distributes just the same fare to the 
ollleers as to the apprentice, and tbat, too, only wben 
on sea. duty. There are no other allowances whatso
ever made to the officers ; they have to . furnish all 
their own mess equipments and �verything elae.. 
-Harper's YotJ,ng People. 

• • •  
Motion or the SUD 1hro...... Space. 

Mr. A. D. Rist.een, in a recently published paper ia 
the Astronomical Journal on a new method for de
termining the direction of the Bun'iiI motion through 
space, concludes that he hu obtained results which 
not only show the reality of such motIon, but that its 
rate Is 10"9 _ per second. 
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lftlea. trimmed to particular shapes, and it is sUPvoeOO they sive power, the larger she is mRde. No doubt If>ogth 

Mica fUl.8 the interstices of modem progress. A few were used for windows, mirro� and omaments. "The is the principal element of site in this respect ; but 
decade!! ago we were seeking pra.ctical use and market number ot the min&> and the magnitude of these depth, or draught of water, is also very important. 
tor the output of mica mines already found ; now we aneient operations excite wonder. Some of the minea Whatever might be the speed obtained with a ship on 
are seeking new mines to supply the multifarious uses are tnnneled to a considerable length, and distinctly trial in smooth water, the extent to which her average 
to which mica can be applied. Thus the law or show marks of chisel-shaped tools. Mica. in 80me sea speed would afterwardappros.ch this would depend 
necessity changes in its relation to all things. form e.xists aU oV'er the earth, but not in quantities of very greatly upon her size: 

Mica is now a8 essential to the various uses of any commercial value. It can be found in granite The full effect of form upon average speed at sea, 
electricity as this great force is necessary to human and quarlz rubellite, green tourmaline, feldspar, over long voyages and in a.ll weathers, cannot be 
progress. In aU appliances for electrical lighting and lepidolite and other minerals, also in granular lime- measured by still-water trials. 
power the most important reciprocal agent entering' stone, gneiss, and slate. It varies in color from One of the chief points in connection with the form 
into their machanism is mica. All armatures ME white through green, yellowish, and brownish shades best adapted for sea speed is that it should offer resist
built up with its insulation, whether for dynamos, to black. Its chemical composition is sllicite of ance to pitching. The fineness of ends that would 
motors, gen�rators, or transformers, Without its use alumina and potash, with a small amount of iron, give the best results in smooth wat.er requires to be 
as an insulation the core of the armature would burn magnesia and soda, and about .five per cent wa.ter. corrected by the fullness necessary to prevent undue 
out with a flash. But by placing sheets of mica. be- -Inter-Ocean. pitching. 
tween the thin sheets of iron, which are secured to • • • Deep draught of water is a most important element 
tbe shaft that runs through the drum of the armature, VISITING THE VIXING SHIP. of speed at sea, and it is DOW strict1y limited by the 
insulation becomes perfect. Thus armatures of even This now famous little Scandinavian vessel, only 74 depth of water in the ports and docks used by the fast 
the largest generatonl can be ruu for tweuty·four feet long, which was sailed across the oceao from passenger steamers on both sides of the Atlantic. 
continuous bours without heating them more than 800 Norway in Ma.y last, i8 a constant attraction to large Twenty·seven feet is the extreme limit of depth to 
Fahrenheit above the temperature of the snrround - numbers of visitors at the Fair. She is an e1:ceedingly which a ship can load on either side. The Campania. 
ng air. By this u.se of mica the lines of force well built little craft, but as to this it is said she in no cannot load an inch deeper than the Umbria, although 
are dissipated, but do not lose any of their electrical way 'mrpasses the original for which she serves as a she is 100 feet longer. 
energy. model, and the interest in her, therefore, clearly lies Steadiness is important, not only as a. very desirable 

In a11 electrical safety appliances mica also performs entir�ly in the fact of her being an exaot copy of one of element of comfort to passengers, but also as contribut
an important part as an insulator. To its infusible the old Viking vessels, such as used to cruIse along the ing to speed. When a vessel is rolling heavily from 
and indestructible nature much of th� success of the English and French coasts about a thouijand years side to side, her resistance must be increased. 
rheostat can be ascribed. He concluded by saying 
This wonderful mechan- t h a t  the improvements 
ism, which is applied as a that would have the great� 
motor. starter, a. governor ·r eat eft'ect in promoting the 
of s p e e  d, 8. reversing increase of speed at sea. 
switch, and an automatic are : Increase of depth of 
safety SWitch, is absolutely water in h ar  b ors  and 
fireproof, and can be sub- docks. such as would admit 
jected to a req heat with- of much greater draughts 
out mechanical i nj u ry. of water being obtained ; 
This is rendered possible and iwproveruent& in boil· 
by making the resistance erg, by which g r e a  t e r 
at thiu.. plates of iron pack· steam power could be de-
ed cl-.ely together, b u t  veloped out of the same 
beparated by mica.. space and weight. The 

Thus the linea of force Atlantic trade is illcreas-
operate on the .same prin· ing at such a rapid rate 
ciple as in the armature. that larger· and swifter 
Aside from theBe import· ships are certain to be soon 
ant uses of mica in elec- called for, The depth of 
trical apparatus, it is also water has I ate  I y been 
a p p J i e d to a thousand �omewhat increased at 
minor ones, which make it Liverpool : nut lUuch deep· 
the constant and willing er harbors and docks will 
servant of the greatest be required if further great 
power that man bas turn- increases of speed at sea 
ed to intelligent subjuga- aTe to be obtained without 
tion, e.xcessive .difllculty and 

Mica. ia also an important cost. 
factor in wany branches of • , , 
ma.nufacture a n d  a r t. Tbe NeW" York 

Owing to its peculiar elas. Aqnarhun. 
ticity and toughness, qual- The old historic fort"ress 
ities in which it is not e1:- known as Castle Garden, 
celled by anything natural situated. on the extreme 
or artificial, it is used as point of land at the south 
an a.bsorbent of n i tro- end of the City, where the 
glycerine, and when so waters of the Hudson and 
used explosions by percus- East Rivers unite, is now 
sion are .rendered almost transformed into a free 
impossible, while at the aquarium. The legislature 
sametimenotbing i1< taken THE WORLD'S COLUMBIAN EXPOSITION-THE VIKING SHIP FROM NORWAY. appropriated $150,000 to 
from the energy of the pay for converting it, 
nitro-glycerine when exploded by fulminates or similar ago. In this way the vessel affords one of the many 

I 
under the charge of the Park Department. The 

device. For .sucb purpose the plumose mica is used, valuable historical object lessons in which the Exposi- building has been remodeled by Mr. H. T. \Vood
or that in which the scales are arranged in feat·hery tion abounds, and which amplify its far-reaching edu- man, a scientific aquarist. Round the walls and be-
form. cational character. neath a light circular gallery are two ranges of brick 

The prismatic or foliated mica is also used. by pass. • • • • • cells, which will form the tanks, and beneath the dome 
iog it through a. mill This vastly increases the mica's PaM Oeean SteamerA. in the center of the build.ing is .B large central tank, 
bulk and forms masses of bran·like scales, translucent At the recent meeting of Naval Architects. London, which will in time become the home of a white whale or 
and bea.utiful The French silver mouldings are al80 Dr. Francis Elgar read a paper on t.his subject. The grampus; and six sma1l tanks around the center tanks 
made with this ground mica.. The unalterable nature author sketched the history of the Great Eastern and will be used for sharks, seals, etc. There are thirty·six 
Of mica and the fact that it entirely resistB the action compared. her construction with that of the Campania, side tanks in all, which will be lined with white tiles and 
ot corrosive acids, smoke. and dust, make it a'valuable and then passed on to some of the general questions faced with plate glass. In tbe gallery eighty-four 
material for edificial decoration. It . can be readily involved by the growing demand for increased speed small tanks will be placed. Great care is taken with 
colored or metalized, and its transparency preserves in at sea. the lighting, which is accomplished by means of sky
all its pristine beauty anything to which it is applied, There are already several ships that Can cross the lights. Special tanks are provided for the blind fishes. 
This ground mica is also used as a lubricant and axle Atlantic at an average speed of over 20 knots or 23 and experiments will be carried on to see if the blind 
grease, and for. such purposes has no superior except statute miles per hour. The Campania crossed from fishes will not, on favorable conditions, recover their 
plumbago. Ooarsely pulverized, it is also used for Sandy Hook to Queenstown, on her first voyage in sight. Abundant supplies of fresh and filtered salt 
rooftng material and as a fireproofing for iron safes. May Jast, at an average of 21'S knots, and during ODe water will be provided. The three great aqnarIums of 

The cleavage of mica is so perfect it . is estimated day she averaged 22'3 knots. These speeds are a Uttle the world are situated at Naples, Brighton, and Ber
that it can be split or divided into leaves 250,000 to an over 24% and 25", statute miles �r hour respectively. lin. The present aquarium is much better equipped 
inch. Much of its commercial value depends upon Among the conditions essential to high speed in a11 than the Berlin aquarium, and will doubtless in time 
this wonderful property of lamination. The largest . weathers are :  (1) Great size of ship; (2) a form suitable rival the other two great aquariums. It is a valuable 
plates ot mica with such foliacious structure are tor driving easily at high speeds over beavy seas with- acquisition to the city. 
obtained from the Siberian mines, and they some- out shipping heavy water, or lifting the propeUers suf- ------0 ...... _ .... -----
times attain a diameter of five and seven feet. Crys- ficiently to cause racing ; (3) deep draught of water ; 
tats over two feet in diameter have been tound in (4) steadiness in a seaway ; (5) great strength of struc
Pennsylvania, eighteen to twenty-tour inches in New ture and of machinery ; (6) a large proportion of boiler 
Mexico, and fourteen inches in North Carolina. I power, so as to enable a full supply of steam for the 
Blocks of crystals weighing over one hundred pounds engines to be easily kept ; (7) a full and well regulated 
are frequently ruined. The North Oarolina mines are supply of air to the furnaces. 
supposed to be very ancient. I The speed ot a ship at sea appro.ximates more nearly 

Mica plates found in them when first discovered were . to that ebtu.in.ed in still water, with the aame propul-

Lead as a CoadDC tor Iron aDd Ol&her lIIei&aI •• 
To 100 pounds of lead are added ti pounds of alum

inum. 2 ounces salammoniac, � ounce arsenic, � ounce 
of borax or 1 pound of alum, and 1 pound of cryolite. 
The aUoy of lead, aluminum, and arsenic gives a 
harder and more firmly adhering coat than is obtained 
in the ordina.ry process. The plates to be coated are 
cleaned and passed through the bath in the usual way. 
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Rallway &ppUanee •• 
SWI�H.-John W. Tew, Rome, Ga., 

and John D. RiggI!, Selma, Ala. This invention pr0-
vides such means of locking a switch that the exercise 
of great power or weight wlll be required to e1fect its 
release, thus preventing the altering of the switch by 
unauthorized periIOll8. The con.strnctl.on is such that 
when the locomotive trtope with one of its wheels on a 
contact plate the switch wlll be nnlocked and can be 
moved as desired, being cloeed and locked again alter 
the passage ot the train. The contact p1ates or tripping 
devices are of high tewdon. requirtng the weight of .. 
locomotive or ear to operate them. 

Eleclrlcal. 

ARC LAMP.-Patrick J. Barrett, Bos
ton, Mass. This lamp is designed to run on a low volt
age current and give a V6rf steady and brllliant light. 
Two or more carbons are fed downward through con
verging tubes, whose lower ends approach beneath the 
ba.se plate of the suspending frame, the teed being very 
nicely controlled, and the spread of the arc being auto
matically regulated by a magnet through which passes 
the current entering the lamp, whereby the correct posi
tions of the carbons is constantly maintaJned. 

Mechanical. 

COMBINATION TooL.-Andrew Knud
sen, Ttlcson, Arizona Ter. This tool comprises, in 
compact shape, shears, nippel'El, an adjustable wrench, 
tack hammer, screw driver, and tack puller. It Is a 
strong, cheap, and convenient tool, having the general 
appearance of pliere. 

MORTISING TooL.-Simeon J. Hicks, 
Englewood., m. A hollow chisel hU at its cutting end 
transverse cutters whose cutting edgee are flush with the 
cutting edges of Cbe chIsel, while bitfl mounted to revolve 
in unison pass through the 0pening8 formed. by the 
transverse cutters. The head of the tool has a reclpro; 
cating motion and slldea in 8Ilitable guideways arranged 
on the usual mortising machine, and the tool Is designed 
to quickly and conveniently form a complete eqU&re or 
rectangular mortise without danger of breaking the bits 
or chiseL 

GYRATING BOLT. -William .E. Getzs, 
Quincy, Ill. This Is a mill bolt which is easily adjustable 
accord1ng to the nature of the material under treatment. 
In an adjwrtable pivoted frame are journaled. shafts at 
right angles C&r:rylng crank arms, there being ball and 
socket joints on the crank arms connected. with a sieve 
which extends parallel to the frame. The arrangement 
Is snch that every point on the surtaee of the bolting 
cloth gyrates In the same plane, and the sieve Itself gy
rates in the incUned position given to it by the adjusted 
Inclination of the trame. 

and deBcribed in the SCIZNTIl'IO AxBmoAl'i of October 
22, 18112, and the inventor Bt4tes that the CODBtro.ction of 
a machine will be commenced at once. 

BALING PREss. - Edmund M. Ivens, 
New Orlea.na, La. This presa has a main frame rotating 
about a had spindle or Bkaln rod, with two chambers 
which alternately form a cotton-receiving and a com
preBBing compartment. the arrangement being such that 
while the cotton in one chamber Is being baled the other 
chamber will be receiving a freI!Ih supply ot cotton, the 
frame being turned after the bale Is removed so that the 
empty chamber iB bronght under the ootton-wpplylng 
devices and the laBt filled chamber over the compreBBing 
-. 

Another patent by the same inventor provldee a r0tat-
able preBB box having dual compartments in which are 
arranged counte:rbalaneed followera adapted to be held 
in any ot their intermediate adjUBted positions by hy
draulic power, there being simple means operated by the 
preBBer platen feed mechanism for Bwinging the press 
boL There Is also a variable and accumulative presaer 
platen feed mechanism, whereby the bale can be treated 
to a plurality of preaser applications of difterent speed 
and accumulated power. 

DUMPING Scow.-Patrick Ryan, New 
York City. This boat bas a flat-bottomed hull. with a 
downward slope on each side edge of the main deck, 
there being at the angle at which the slope commences 
lengthwise-extending rock shatta which sustain tilting 
tables adapted to receIve the load.. The tables are 
strongly braced by stay rods, and at each end of the 
BOOW, mainly below decks, is a ratchet and lever me
chaniam to tilt the tables for the discharge of the load, 
the t.ablea being tilted simultaneously or succes8ive1y as 
""""". 

SEWER CLEANING Al'l'ARATUS.-Al-
fred Mundell, Brooklyn, N. Y. By means of a windlass 
a cable or rope i!I drawn through the sewer from one 
manhole to the other, and to the cable are attached 
buckets, one behind another, the lower side of each 
bucket being prolonged to act as a scraper. Means are 
also provided tor raising the buc1teta at the manholea 
without injury to the sewer construction, and the entire 
apparatus Is detigned to facilitate the rapid removal of 
all sediment from. a sewer at a minimum expense. 

ANTI-RATTLER.-William H. Pardee, 
Antigo, Wis. Combined with a thlll oonpllbg having 
the usu.al clip and knuckle is a spring lever fnlcrumad 
beneath the knuckle and held to pre88 against 1\ a bail 
pivoted to the free end of the lever hoold.ng over the 
back end of the cUp plate. while there is a cam. mechan
ism for moving the bail and spring lever. The device is 
simple, cheap and durable, and may be appHed. without 
the use of tools to an ordinary thilJ conpling, effeetl.vely 
taldng up all lost motion and preventing any rattling. 

SPRING BED. -Olin R. Gonld, Dayton, 
Iowa. Upon the slata of the frame are held spiral springs 
of dii!erent elzed wire, with strengthening C1'OfIB spiral 
springs, the arrangement being such that the springs 
mutually Bllpport and brace each other, forming a cheap. 

Mlnlnc, E1e. strong and almple bed, which has an even and Jlat sur-
CAM: FOR STA.JlP ViLLB.-Albert Arns.: ' fsee, and wbfeh o1ref8 �an extremely easy surtace for one 

bnry, Keystone, South Dakota. This cam Is composed to lie upon. 
of two sections, 8.l'I'8Dg9d for convenient application to BED BRACE.-William H. Fitzgerald, 
the revolnbleshatt, withont disturbing the latter in ita Monroe, N. O. ThIs is a stretching device for :O.exible bearings or removing the other cams on the Bhatt. The strands attached to the side ralls and comer posta, com
heels of the sections rorm the hub of the cam, the ar- prisiog an elongated bracket block, 'two grooved pnlleys., 
ran�ment being snch that any desired depth of hub can a handle piece, with lng, and a right and lett hand screw 
be given to hold the cam to the ehatt, the parts being engaging threaded holea in the handle piece and In the 
also interlocked by means of flanges,. bracket block. It may be quickly applied to any open 

T R E A  T I N  G REFRACTORY ORES. - bedstead, to stiffen it in all dlrectI.ons ot stra.ln, thus 
Charles J. Fauvel, London, England. This invention rendering a light bedstead comfortable and safe. 
provides a method of breaking np and removing any ad- J U M P E R  AND APRON.-Thomas R. 
berent skin of iron o::dde from particles of precious Chambera, Brooklyn, N. Y. This is a combination gar
metals in freshly roasted rebeIllous ores. These ores are ment for workmen, having gnldes at each side of its caused. to fall as a stream of incandescent particles, the rear opening, and tapel:l Cl'08Be<1 and passed through the 
falling stream·being subjected to the action of jets of gnides, whereby the garment may be quickly and easily 
water Cl'OBBing it at right angles, the particlea falling secured upon the person, and will admit of the wearer 
into a running stream of water, and the particles 01 ore assuming any poBture that might be taken when an or
being kept out by contact with the air aftel' they have d1na:ry jacket was wom. 
been quenched by the water. 

SUSPENDERS. - Jacob H. Bley, New 
SKIMMER AND SWEATER.-William H. York City. The susponder ends are, according to this 

Howard, Pueblo, CoL ThIs invenUon provides an ap- improvement, formed of bent braid, while the I;Ihould.er 
paratue for deailverlzing lead bullion in the zinc pot, straps are jointed at the rear and a rear suspender end 
coll8isting of hinged perforated plates adapted to be Is formed of a single bent braid having part of its ad
passed into the zinc pot in a folded condition, and then jacent edges :fastened together to form a head, which is 
opened and raised to carry off the zinc and sliver alloy, secured to the shoulder straps at their rear joint. Stro� 
the mechanically combined lead being sweated out when and secure ends are thus formed and the usual attaching 
the pIatee are raised, and removed from the pot with the plates for the rear ends are diapeneed. with. 8(lIllD. 

BIRD CAGE FOOD HOLDER.-Louis F. 

.A.grlcul1ural. 

ROTARY PLOW AND OULTIVATOR.
George F. Whitmore, West Union, Iowa. This is a r0-
tatable plow or digger frame formed of-a number of colter 
disks connected near their outer edges by radial blades 
or shovels to form a series of radially arranged buckets 
in which operate movable pans or followera ro� the 
bottom of the buckets, and which are automatically re
ciprocated. in the buckets to discharge the dirt after it 
bas been elevated. A pulverizing platform iB arranged 
to receive the dirt &B It is forced out of the buckets in 
the colter trame which serves to CI'llBh the dirt, and drop 
it to the leu' of the oolter frame. 

IIIh1eenaneou.a 

AERIAL MACBINE.-Dr. S. B. Battey, 
No. 88 West Twenty-scventh Street, New York City. 
This machine haB a propeller consisting of a pivoted 
mortar-shaped holder for explosives, adapted to swing 
latmilly on the leu' end of a cigar-shaped balloon, a 
feed pipe with an antomatlc dellvery device delivering 
thtl explosive In th, form of pellets to the holder at reg
ulated intervals., the pelletfI being received in a yleidIngly 
mounted recetver and Ignited by an eleetrlc :ftriogdevice, 
thus affording a powerful backward pressure upon the 
air to propel the machine, the discharge tube at the same 
time oonstltntlng a I'Ildder. The machine is deelgned 
to be verr light. having no machinery to carry, and it Is 
claimed that; a sufIlc1ent quantity of expIosivea to drive It 
eeveral hondred mJleB wlI1 not add more than ten or 
_ ............. � ThIa  __ _ 

Shanovski and Barnet Rubenstein, Chicago, m. This 
holder Is composed of wire bent to form base and side 
rods, hangers and a spring ctasp, a brace or medallion 
connecting the side rods. The improvement avoids 
bending the w1ree of the cage and keeps the food clean 
and in good condition, being adapted to securely bold 
lumps of sugar, crackers, fruit, cuttle bone. ete. 

DISH CLEANER. - Walter A. Adams, 
Hogan, Montana. This cleaner has an outer part simllar 
to an ordinary dish pan and an inner dlsh.receiving re
ceptacle made of wire or perforated sheet metal, there 
being on the bottom of the latter a ring-like plate carrying 
a serlea of rollera. The inner receptacle, when filled 
with dishes, Is rapidly rotated by means of its handles, 
aftel' having been placed In the outer receptacle, contain
Ing hot water and the cleansing compound, a slmllar 
rinsing with clean water following. 

STOVEPIPE H A N G E R .-William H. 
Trepns, Chicago. Ill. An adjustable band encirclea the 
stovepipe, and from one side of this band·extends a rod. 
held adjwrtably in a sleeve, a plate supporting the sleeve 
being adapted to be fastened to the eelling or other sup
port. The device Is strong and simpie, and readily ap
plied and adjnsted to hold the pipe in the desired posi
tion. 

FIRE LIGHTER.-Peter Peschong, Al
ton, Iowa. This is a device comprWng an outer me
tallic chamber and an inner sheet metal receiver within 
which is held another receiver adapted to contain a 
chemical by which a fuae may be Ignited to light the flre, 
the Ignitlon being made to take place bJ meana of a 
doc:kwork meebanJ'm at aDJ pndetermIDed t.lme, the 

combustibles having been prevlO1Ully arranged In the 
stove or grate. The devlee is designed to be entirely re
liable and quite inexpensive. 

POCKET BOOK.- Jsaac Scheuer, New 
York City. A :flat aprlngissecured to the stationary bar 
of the frame of a pocket book, Mtchel or similar artlcle, 
and the tree end of the spring has a head fitting into a 
transvet'IIEI Blot formed in the bar, the head having on ita 
under side a keeper tor engagement with the catches 
held on the biDged sides of the frame. The device per� 
mlts of conveniently locking both sides of the article 
without presenting any projection on the frame. 

TAG FASTENER.-Bamnel E. Adams, 
W88bington Co� Honse, Ohio. This is an exceedingly 
simple device, espoolaIly adapted for seenrlng price tags 
on bolts of goods. or attaching a tag to goods of any de
BCription. It consisUI of a plate having a loop for the re
ception of a tag, a needle point projecting from the upper 
.enrface of the plate near the front, and a seoond needle 
point extending from the lower surface ot the plate near 
the rear, the aecond needlepoint being in the form of a 
hook. 

DENTAL AETIOULATION Cw.-George 
K. Bagby, New Berne, N. O. ThiB Invention provtdea 
a cup having outer and inner arched walla, with connect
ing ribs, the outer wall having a hinge and the inner one 
a flexible sheet. both on the median Une to adapt them 
to dUferent widthB of jaw. By means of the improve
ment the dentist; can take an addJtional ImpreBBion for 
the articulation or bite at the BUlle sitting that he takeB 
the ImpreBBion for the plate. 

NO'l'B.-Copiea of any of the above patentB wDl be 
turnlehed by MUDD & 00., for 26 cents each. Please 
send name of the patentee, title of invention, and date 
of tble paper. 

NEW BOOKS AIID l'UBLICATIOlfS. 
THE LoCOMOTIVE CATECHISM. . By 

Robert Grimshaw. New York : Nor
man W. Henley & 00. London : 
E. & F. N. Spon. pp. 862. Price $2. 

Robert Grimshaw, widely known as an author on tech
nical snbjects, has acquired mnch of his Imcce8ll from 
works written In the forms of cateehisms or of question 
and answer. In his treatment of IJDbjecta he has a pe
cnl1arly crlspand graphic �le, whtch lends Itself well to 
the question and answer treatment. which iB adopted In 
this book. The exhaustlve nature of it is evident from 
its large number ot queetl.ons, nearly 1,MC) in nnmber, 
each of which is clearly and simply answered. The 
seleetJ.on of questions Is interesting, the author in hIs 
preface statlng that novices and expert locomotive engine 
J'IlIIllelS have seleet.ed. many of them and examining engi
neers have eelected many more. As regards the fins
tratlons, there Is nothing to be deaired. They are not 
only most elegantly produced, but have a special value 
In being derived from the last examples of practice. The 
author poeeeesed unusual facllltiea for procurlngdrawinga 
of the moet recent types, and of these faclllties he has 
availed bImselt to the fullest extent. The Jm)Of that the 
work ill up to lhe'preaent date is shown by'the fact that 
a cut of the famous engine .. 999," drawing the World IS 
Fair epecIal. ill given. Nnmerous folding plates are 
conta1ned, each in itself being virtnally a working draw
ing. One of these plates Is devoted to the N.me engine 
" 999," so that the poB8eB8Ol" has at once the pictorial and 
constrnctive drawings of this last example of modern 
locomotive bulldlng. The subject of accidents Is treated. 
to a considerable extent. 

BRITISH FOREST TREES AND THEIR SYL
VICULTURA.L CHARACTERISTICS AND 
TREATMENT. B�John Nisbet. Lon
don and New York : Macmillan & 
Co. 1898. Pp. xvi, 852. Price $2.50. 

America is 80 much a better fteld for arborlculta.re 
than England that it Is to be snpposed that this book 
will be of equal Interest and value to the American 
reader as to the BrltiBh reader for whom It is especl.ally 
written. The woods of the two countries are very nearly 
the same, and so systematic and excellent a treatment of 
the subjeet ot forestry wlI1 be warmly welcomed by all. 

GRAVITATION THE D E T E R M I N I N G  
FORCE. By Ethan Samuel Chapin, 
A.M. Cambridge : Printed at the 
Riverside Press. 1887. pp. xiv, 169. 
No index. 

The author ofthls book claims that more than twenty 
years ago he was logically driven to conclusions which 
have recently been reached by advanced scientists. The 
work does not lend itself easily to a review. To the 
studentB of comnJc science it win no doubt be quite In_ 
tereeting. 
OONTRIBUTIONS FROM THE LIOK OB

SERVATORY. No. 3. Terrestrial At
mospheric Absorption of the Photo
graphic Rays of Light. By J. M. 
8cha.eberle. Sacramento : S t a t  e 
oftlce. A. J. Johnston, Supt. State 
Printing. 1893. Pp. 90. 

In this, the third contributlon from the Lick Observa
tory, a subject of much Interest to the astronomer Is very 
tully developed, and to such it wlI1 be found a manual of 
special interest and value. 
THE YOSEMITE, ALASKA. AND THE YEIr 

LOWSTONE. By William H. Wiley 
and Sara King Wiley_ London : 
Offices of Engineering. New York : 
John Wiley & Sons. Pp. xix, 280. 
Price U. 

The admirable graphic style of the text of this descrip
tion of Western Imvel, the numerous illustrations, inde
pendent of the pe1'IIOnal associations of the author 80 
widely known, make it an excellent contribution to the 
topographicahtory of our country. Altbongh fnll of 
anecdote and graphic to the l88t degree it poiI(il9II8e8' a true 
8clentl1lc value from the numerous data mcluded in it. 
the review of the progre8B of the KJ'eIlt West and itB 
history. Many mustratlons are exceedingly striking, no
tably the interior view of the Mormon Tabernacle, with 
U.selliptlcalvaulted roof. It i!l needless to say that the 
_ Is to tho "'" .......... fIom Iho bookmaking 
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standpoint, and the entire aspect is such as to make one 
wish for more such work from the 88IIle hands. In 
the preface written by Mr. J. Dredge the super:O.uity of 
any introduction to the AmericanpubHc of this book and 
its authors Is rightly noticed. To the British public the 
book itsel1', Mr. Dredge states, will be the best introduc
tion. Mr. Dredge's part in the matter appears in Itf1 
havlngbeen orijdnally pubbshed in London JiJnginferlng. 
An excellent porlrait of Mr. Wiley fonne the frontis
piece. The anthor covered some 10,000 milea in his 
trip, penetrating as far as Alaeka. 

THE SLIDE RULE. Third Edition. By 
William Oox. New York : Published 
by KeulIel & Esser Co. Pp. 14-
Price 50 cents. 

This deecription of what can be done with the slide 
rule Is exeeedlngly clever, and it Is astoniBhlng to find 
how mneh work can be done by this simple instrument. 
The work 18 very concise and gives information in ex
cellent shape. 

THE BOOK OF THE FAIR. An Historical 
and Descriptive Presentation of the 
World's Science, Art and Industry, as 
Viewed through the Columbian Ex
position at Chicago in 1893. By 
Hubert Howe Bancroft. Chicago 
and San Francisco : The Bancroft 
Company. 1898. Pp. 40. Price $1. 

Thi8 is  the first installment of what will eventually be 
a very superb monograph on the World's Fail'. It is 
profnsely illustrated and th& -entire work, whtln com
pleWd, bldsfair to be onenf :the most Important contri
butions to be made to Chicago's e:llort. 
SANITARY ENGINEERING IN INDIA. For 

the use of muni�!pa1ities and engi
neers. By John'lNaUace. Bombay : 
Printed at the Education Society's 
Steam Press. 1893. Pp. vii, 238, xi. 
Price $3.25. 

Jndla. would certainly seem to be an excellent field for 
the s&ni.tarlan. The author givea somevery starUinI[ ex
amp1ea of the vileBanitary conditions of life among the 
natives, and the work should certainly 1Ind a place in 
the laboratory of the f!&Ditary engineer. It is of some in
terest to know that it Is printed in &mooy, as it aBords 
an JIlustration of the printing industry as conducted in 
British India. 
JJr Any of the above books may be purchased through 
this office. Send for new book r.atalogne just pub
llshed. MUNN & Co., 861 Broadway, New YOl'�:' 
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1. Elegant plate in colors, showing the villa erected for 
J. Armoy Knox, at Primrose P8l'k, :Mount Ver
non, N. Y., at a cost of $14,928 complete. Floor 
plans and two perspective elevations. An excellent 
"""gn. 

2. Plate in colors showing the colonial residence of L. 
Allyn Wight, at Montclair, N. J., erected at a 
coat of $15,400 complete. Perspective view and 
iloorplans. MeB8l'8. McKim, Mead & White, archi
tectB, New York. An attractive design. 

S. A cottage erected at Portland, Me. Perspective view 
and iloor plans. A model design. Cost $3,400 
complete. Mr. J. C. Stevens, architect. Portland, 
Me. ,ff· 

4. A Queen Anne cottage. erected at Wayne, Pa., at a 
cost of $6,00J complete. Floor plam, perspective 
view, etc. Mesers. F. L. & W. L. PrIce, architecta, 
Philadelphia, Fa. An excellent design. 

S. Engraving and iloor plans of a dwelling recently 
erected for A. B. Root. Esq., at Sprlngfleld, Mass., 
at a cost of 82,500 complete. 

6. Engraving and ground plan of Grace Episcopal 
Church, at Plainfield, N. J., erected at a cost of 
$40,000, complete. Mr. R. W. Gibson, New York 
OIty, arehlteet. 

7. A dwelling recently completed at Brookline HilIa, 
Mase., at a costJ of $5,120, complete. Perspective 
elevation and :O.oor plans. 

8. A cottage at Elm Station, h., erected at a cost of 
$8.900, complete. Floor plans and perspective. 

9. Wood and stone dwelling at Narberth, Pa. A uniqne 
design. Perspective elevation and ftoor plans. 
Estimated cost $5,000. compiete. 

10. Design for a village library. 
11. The Fifth Avenue Theater, New York. VIew of the 

family circle and of the handsome drop curtain. 
Mr. Francis H. Kimball, architect, New York. 

12. A suggestion in comer decoration. Bay window 
decorations. 

18. MlBcellanoous contentB: Wiring of bnildings for 
electric Hghts.-Montauk club house, Brooldyn, 
N. Y.-A novel s}atem of domestic water supply, 
fiuslmted.-W ood mantels and omamental :fire
places, Illustrated.-Fencing made of sheet metal, 
fiustrated.-The Bartman sliding blind ; view of 
factorles.-An improved dimension saw, ill11&
trate(l.-Plumbers' and st:.eam4tterB'supplles.-The 
Capitol hot water heater, illustrated. 

The Scientlftc American Architects and Builders 
EdItion Is Issued monthly. $2.50 a year. Single coples, 
� cents. Forty large quarto pages, equal to about 
two hundred onlinary book pages ;  forming, practi
cally, a large and splendid M ... allINB 0,. ARo:mn:c
TtTmI, richly adomed with elegant plates in colors and 
with flne engravings, mustrating the most interesting 
examplea of Modern Architectoral Constrnction and 
alUed subjects. 

The Fullness, Riebness, Cheapne8ll, omd Convwenoe 
01 this work have won for it the LAR6BST CmcUUTION 
of any .Arehitectoral Publication in the world. Sold by 
all-newedealeftl. MUNN & CO., PuBLISmmB, 

861 BroadW&T, New TOlL 
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TlucharueJor lmertWn unde1' tMI  MadvOM Dollar a !me 
for �h inlerlion ; about right 1./JOI'""l%.t to a Um. .A.dtIn. 

tWemmt3 romt be recrivW at pubHcati&n o1fl,ce aa earlv aa 

Thursdall morn,� to appear'" the followifl(l wttk'. UI1H 
OrdeJ' pattern letters & figures from the largest varle-

ty. H. W.Knight & Son. SeneoaFallll.N.Y.,drawerWS. 
For milling engines. J. S. Mundy. Newark, N. J. 
•• U. 8." metal poliBh. Indianapoli8. Samples free. 
Kemp's Manure Spreader, Syracnse. N. Y. See Adv. 
ImprovOOironplaners. W.A. WllIIon, Rochester. N.Y. 
Heading machinery. Trevor MIg. Co., Lockport. N. Y. 

Steam DiBtntootors. 
Goo. T. McLauthlin &; Co., m Fulton St •• Boston, Mass. 

Universal and Centrttugal Grinding Machines. Pedrtok & Ayer. PhUadelphla. Pa. 
Microbe Killer Water Filter. McConnell Filter Co .• BWfalo. N. Y. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 

Expandel'll. R. Dudgeon. 24. Oolumbia St .• New York, 
Screw machines. mtlling machines, and drill pressea. 

The Garvin Macb. Co., Lahrbt and Canal StH .• New York. 
Centrifugal Pumps. ('�pacity, 100 to to,lXXI galil. per 

minute. All Bizee in stock. Irvin Van Wie, Syracuse. N.Y. 
Wantoo-Capt"tai to develop a patent. For Bale, two 

patentll. in whole or part . .. Develop Patent," U Wash
Ington Street. Newark. N. J. 

HIgh Speed Engines-Single Cylinder and Componnd. 
for all electrical and manufacturing mes. Watertown 
Steam Engine Co., Watertown, N. Y. 

Hydraulle wbeel pressea. hydraulic platen prellllell. 
and llpectal hydrauUo machinery. The J. T. Sebafrer 
Mfg. Co .• Rochester. N. Y. See adv •• page '18. 

The best book for electricians and beginners in elec
tric

I
ty is" Experimental 8cience," by Geo. M. HopklnB. 

8y mail. ,, ; MUDD A Co., publishers. 861 BroadwBY. N. Y. 
For the original Bogardns UniverSal. Eccentrtc MW, 

Foot and PoweJ' Pre8&ea, Drills, Shears, etc., addresll 
J.B. & G. F. Simpson. 26to36Rodney st.. Brooklyn, N. Y. 
Canning machinery OUtfltB complete, oll burners for 

• Bolderlng. air pumpe. can wipers., can testers, labeling 
macblnes. P.re8:I!ea and dies. Burt MIll. Co .• Boobeet6l'. 
N.Y. 

Competent persons who desire agenotes tor a new 
popular bt.ok. ot ready 1Iale, with handsome profit, may 
apply to Munn &; Co., Scientific American omce. 001 
Broadway. New York. 

.... Send for new and complete catalogue of Sctentttlc 
and otllel' Books tOl' lIale by MUDD 4: Co •• 001 Broadway. 
New York. Free on appllt'Stlon. 

• 

heat or light waves, or to both, and having some electrI
cal conducting power and w bich will retain the salld form 
or withstand beat up to say 200" Fah.? A. There is no 
Buch substance. The general. rule is that oonductors of 
electricity are not capable of transmitting light wavea. 

(5270) W. H. F. says : 1. I wish to 
makeaoompa88.l2 inches long; can I useacommonhorse 
shoe magnet to magnetize the needle, and bow should J 
draw the needle on the magnet? A. Stroke It from end 
to end, alWIIoyt! in the same direction, with one pole of 
the magnet, returning the magnet through the air. 2. 
I want to make a helix to magnetize a % steel bar, 5 
inches longj what Dnmber wire must I use and how many 
layers on the helix, and how many gravity batteries 
should be used, and how mnst the bar be fastened in 
the helix? A. No. 00 wire Is a convenient size. There 
are no tlxed dimensions. Gravity batteries are of rather 
high resistance, The wire may be wound directly on 
the bar. S. I have a zinc box in a C88e 12 inches deep, 
10J,U inches diameter, 2M Inches wide, and carbon for 
same. What preparation can I use for a dry battery of 
same? A. For dry batteries we referyoD to our SUPPLB
lIENT, Nos. 157, 767, and 792. 4. A few days ago a cousin 
of mine photographed a kite. In the negative are four 
perfect kites. A. We should like to see print from the 
negative. Nojudgnient can be glven without this. 

(5271) N. L. M. asks how to preserve 
bird skins. A. :Make an incision from the breastbone to 
the vent with a 8mall piece of wood work the skin from 
the llesh. When the leg is reached, cut through tbe knee 
joint and clear the 8hank: as far as possible, then wind a 
bit of cotton wool on which some arsenical soap has been 
pnt round the bone; do the 88Ille with the other leg. 
Now divide spine from root of tail, taking care not to 
cut too near the tail feathers, or they will oomeout. Next 
8kin the wings are far as poe81ble and cut· off. The skin 
will now be entirely clear of the body. The 8kin mllSt 
now be turned in81de out and the neck and 8kin gently 
pnlled in opposite directions till the eyeball8 are fully ex
posed. The whole of the back of the head may be eut 
off and the eyes and brains taken out and their place8 
tI.lled with cotton wool. The whole skiu should be mbbed 
well with arsenical soap or plain arsenIe, and the neck 
retumed to its natural position, when, after filling the 
body with a ltttle dry gra88 or wool, the job la done. It 
is very easy, and the skin of a bird la much toU&:her than 
one would suppose, though of course they vary, the night 
jar being very thin, while bumming birds are fairly 
tough. All the apparatus required Is a sharp knife an 
pair of sci88or8. or, for large birds, a 8trong pair of 
nippe1'8" to divide the bones. From the .. Sclentlfte 
American Cyclopedia. of Receipts. Notes and Queries." 

(5272) W. L. C. writes : To settle a dis
pute between myself, a city editor, and a learned eentle
man. I wish you would answer this: Is the PaclJlc Ocean 
along the coast from Lower California to Paget Sound 
rougher sea, harder to sail on, and more liable to angry 
waves than the eastern or Atlantic coast of the United 

HINTS TO CORRESPONDENTS. States ? Hso. why ? Are the CallfornIa, Oregon, and 
Names and Addres8 must accompany all letters, Washington pori8 harder to enter by reason of rough sea 

or no attention will be paid thereto. Tbis la for our than from Maine to Florida f A. Th� prevailing winds 
Ke�=�O: :d

f�:���:ti��
. 
&nl!wers Bhould along the Pacl1ic coast of the UnJted States are westerly. 

give date of paper and page or nnmber of question. or on-shore winds, wblle the prevailtng winds on the 
Inq ulrle. not &nl!wered in reasonable time Bhould eastem coast are also westerly. or off-shore winds. An be repeated ; correspondents will bear in mind that on-shore prevalllng wind makes a rongh sea along a some answers require not a little research, and, 

thongh we endeavor to reply to all either by letter coast and at the entrance of harbors, espec� so where 
or iIi this department, each mllSt take hls turn. there.are barB at the entrance. Anoff-shore wind inBures 

Special Written Information on matters of a comn<L .... t!.vely Bmootbeea along a coast and .. AIInT ac-personal :rather· than general interest cannot be .-- -J 
expected without remuneration. cesB to harbors. The storm winds temporarlly change 

Scientific American Supplement. referred this conditl.on, but It Ie the prevalllngwindB that give the to may be had at the office. Price 10 cents each. BOO�8 referred. to promptly Bnpplied on receipt of peculiar character to the two coast'! as regards the rough-
pnce. ness of the sea and the diffieulty of navigation along the 

Minerals Bent for examination should be dieti.netly coaeb:l and entrance to BhallOW harbors. The month of marked or labeled. 
-ccc-ccc-c=--==--=,-----:------:-c--- i the Colnmbia with Its barB la a noted example on the 

(5268) W. P. M. says : I am making a P8cldo ooast. 
water tube boiler on the porcupine plan. Is there any ob- (5273) D. H. asks how to clean orna
ject!.on to using pipe for the porcupine as 8lllall as halt mental bronze door knobs and plates, light ilnlah, also 
an inch, where the pipes will be two feet long f A. Halt how to keep them bright. A., \The ftnish of this cla.s8 of 
inch tubes, 2 feet in length, are too Bmall for a porcu- workla done by dipping in Btrong nitric acid or com
pine boiler; the circulation will be Bluggisb and cause the ponnds of dipping acids. then washed in clean hot water 
boiler to lift Its water by the accumulation of Bteam in and dried. The bright parte are then burnished and the 
the Bmall tubes, BO fast 88 to fpush the water out. The articles lacquered with varlOllS colored lacquers for the 
fOuling of small tubes is also an objection. Not less than reqnlred 8hade. Snch work Bhould never be cleaned; it 
1 inch tubes Bhould be used, with as large Btandpipe as destroys the lacquer coat and the TeCeS8e8 of the Om&
poBBiblej will make the beet worlrlng boiler. 2. As re- mentation become toul. It should be aenUo a :flnlsherof 
gard.s Bpeed, are hollow or Btraight water lines desirable Buch work for renewal of the lacquered Bnttace. 
for aeteamboaU A. The concave bow andBtem water (5274) A. A. P.-To smooth parchment tines or wave lines are the Jines for Bpeed. 8. I am UBing which has become wrinkled, place the parchment tace in my launch an oil-boming boller. Oil is fed to boller downward upon clean blotting paper. Beat np to a clear by steam, which iB very objectionable for many things, froth, with a few drops of clove oll, the whltes of BeYespecially noise. Can you tell me a simple way to make era! fre9h eggs, and with the ftngers spread this over the a vaporizer BO that I can burn oll in the form of vapor back of the Bheet and mb it in until the parchment beinBtead of spray? A. There la no method ot burning oil comes smooth and yielding. Then Bpread it ont as under a boller better or sater.than the jet spray, either Bmooth aspoBBlble, cover with oil Bilk and Pl'e88 for a air or eteam. The air jet makes the cleanest fire, but day. Thenremove the8ilk: and cover withallnen cloth the combined Bteam and air jet iB most convenient and in and pr6B8 wUh a warm iron. general UBe. The steam and air jet has not been con-

(5271'Uo L. D. S. asks how to make the Bidered objectionable when properly regulated; perhaps v, 
your steam nozzle iB too large and carries too little air • A. 1. Chloride tin. 8 drm. 2. Nitric acid, 10 

into the:lire chamber; try a smaller steam nozzle com- . 8. Piece of zinc attaehed to copperwire. Put No.1 
bined with an annular air nozzle for the atomizer. to a glass vessel with Bufficient water to 8 parts llll, then 

add No. 2, shake well until dleaolved. Now place No. 8 
through a cork and insert in solntion. so that no part 
Bhall toueh top, bottom or side of glass vessel. Let the 
whole rest qnletly for a short time. The tree will grow 
and have a very lustrous appearance. 

(5276) J. M. H. asks where the WOnnB 
we see on Bldewalks after a :rain come from. I have 
heard it stated that they fall with the rain, bnt to my 
ears that explanation 866mB hardly plaiJBI.ble. Are there 
any well ambenticated accounts of rabur of hogs, ete. ? 

was simply accidental. as it was undoubtedly attracted to I Barrel hooping machinery. R. Weloh . . . . . . • . • • ...•• r;m.001 
the room by light. B:t:!i. etgeem���;'t�:��. D. C&lrd • • • .• 6IYJ.� 

("278) F K J k H I t th Bearing, vehicle wheel ball. E. 7. Jones . . . . . . . . . . .  Wl.927 u . . • as 8 :  OW can ge e Belt, driving. S. J. Wilbur . . . . . . . . . . . . . . . .... .. .. ..... 1lrl;'l'98 
rust outoi' wrought iron water pipes? They are in the g:r :l=�g. ,P.'.i: ten�ereii:::::::::::::::::::: �� ground about four years., and the water nmB through Belling. K. Kuchler . . . . . . .... .. . . . .. . . . . . . . . .... . . . . .  5Q2,9l"6 
them about halt as strong as at 1lnIt. A. The pipe can- =l���:' a�i�hh���.et it:"S:MCOrui-:::: :::::::: ::: == 
not be cleaned wblle In the ground; it mllSt be taken up Bicyole brake. O. B. DurnB . . . . . . . . . . . . . . ..........•.. 502.949 

and the rust cleaned out with an iron rod, o� lay new gal- �l�y�l::���' :�A
���

. 'tor: 'W:' 8: 5(l!,eKlS 
vanized iron pipe which dOO8 not rust. �wan . . . . . . . . . . . . . . . . . . . . . . . . ....................... 0.91.6 , Blower. ro:2' E. P. Relchhelm ....•.•••.••••.•.•..  6OOJIIIO 

(5279) R L. S.-About 166 feet of gas g�n:·t�ce��:�:·H. Watson ... ..... . ...••. liOJ,7lI6 
can be made from agalIon of gasoline f I�� o�t!�ic�l1:. F��=K�� � .•.•.••.. rm.'156 

(5280) F. A. K. writes : Please settle a IgtUr:l:nn:o£fc:;��W:ta���::::::::::::::.::: =:: dispute by answering the following In your Notes and Boutonniere, H. . Flilhel. • . . . . . . . . . . . . .  602= 1iIlI,856 
Queries : A holds that when a person in Australia or BO

�tUI.
Se
�rJ�

r
��. TelescopiC box. To 

any other place BOUth of the equator la looking at the Bracket. See 'b:::tal bracket. 
sun at noon he will be facing north; or in other words, B�e �I

CYole brake. Car brake. Velool-
the north Bide of the Btreet is the Bhady Bide at noon. frl� �.F����:.::::::::::::::::::::::::.:: tl� 
B holds that sun is always south of a person at noou, Brtdge gate. A. Kohler . . . . . . . .. . . . . . . . . . ....... ....... fi02.9'io 
no matter what part of the earth he Is on. Who Is =�'f:ro�e�J�CW.&A�::��·::::::::::::::::::::::: � right? A. A la partially right and B is wrong. To a Buckle.F.W.Swigart . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  002.787 
person sonth of the tropic of Capricorn, or in BOuthern g:!r�n:�r::!'6i! !;If!u.�:w":j: Eimltteil:.: ':::.:': �= 
Australia., the Bun is always north of hla zenith and casts �era. 8ee Pbotogra.&hle camera. 
,,- -'adow to � ... - ...... nth · and it he iB north of the tropic .Gan filling mach

I
ne, J. I aker . . . . . . . . . . . . . ..•. 608,029. 600,(8) ..... IIJ.l ....., ..... • can holdeJ' .. A. L. Whittemore . . . . . . . . . . . . . . . . • . • . . .  602,89l 

of Cancer, the sun iB always south. and caste hlB Bhadow candy mowdlng apparatus,.E. RoBenberger .......  OO2,SIW 
to ard th rth t T within th tro Canno�Jpneumatfc. J. Rapiefr . . . . . . . . . . . . . . . . • . • . • .  1lrl;7ri9 w e no a noon. 0 a person e P- Car bnKe. J. W. Scboaf . . . . . . . . . . . . . . . ••• . •••..•••••. . I!OO.OOII ice the Btlll'S shadow maybe north or sonth, aecordlng to 8: ��Tlnr;.ul�8iti:: .��.�::::::: ::::::::: =:m 
the sun's decHnation from lrle zenith. Car oonpling, J. M. Henderson . . . . . • ..•.•.. . . .• . . .••  1iOS.(B2 

(5281) C. K. asks : How long will it �::CU:::i.���r:���·.��·:.:·:::.:·:.��: �� 
take a storage battery current to decompose a pint of 8:�;:K��'kr�.j-i!J��.��.:::::::::::::::::::::: =f:l 
water Into itB gases ,  How many volts are required to 8:.t����� ��W: ��b���.'. � .. � •.• ����::::: 1:= aeparate it in five minutes 1 What la the most conven- carreplaoerl J. H. Blomllhield . . . . . . . . . . ............ tiIll,ln3 
lent form of apparatus to do thla work ? A. To decom* g: �=m:o�� !.PN'::::'.'. ?:. ����'::::::::::::::. �� pose water it la well to allow two volts difference of po- 2:e w. :�_

o.! itp
n\�'t

O
�d��

p
w
.
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tentlal. An ampere for llve minutes la 800 coulombe, --3 :f 
which will decompoaeO'OOgrain of water. The nnmber 5�::,;;o�:.����::::::::::::·:::::::::::::: Ii of cells required to decompose a pint of water must be Cash rwctster and indicator. J. T. Greene . ... . . . .. . 602.885 deduced from their amperage as given by the makers of Centrtf1iJlal machine. LIBter & Pedersen ......•••.. 502,859 
the cell. For apparatus use copper or iron electrodes �n\:·��a-:!;?�� i�?!�le . . . . . . . . . . . . • . . . . . . .  " .. 1iOO,994 and a dilute solution of callStiC alkali 88 electrolyte. Chimney. L. E. Clawson . .. ... . . .....•.....••.•••....• 502.901 

Cigar flpe. Philltpa & Ltnhard-. . . . .. . ....... ... . . . . .  � 
(5282) W. B. C. says : Will you please Cireui closer. A. J. oehn� .........................  �1(.9 

explain the way that nailB are graded, jllSt what is meant g���te��� !'i=.a��'Ei:Be!a�.�::::: ::::::: �:�� 
by a tenpenny, a ninepenny nail. alBO what 18 the re1a- g�g, ,:ge�I����J: �.MFrts:.����:::::::: �� tton betweeQAlie length and name of nall P A. We glve Clothes drieJ'. J. F. Schmidt .........................  502,913 

theJlB.llUr, size, and weight of nalls as follows : g:�t: r.:£.����::::::::::::::::::::::::::::::: �:m 
;pftreoponFon_nn

n
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1
1:,,". �. I�g 
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•
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.
•. ��l�: �.,;�I�::y���.�:.���.���:��.��� .• ��: 5OS,O!n ---- ... ,v Coating wltb alumJnum or alloys thereot. B. C. 

Fivepenny 1'75 " " . . . . . . . . . .  a.lO coi�ag;if:gai>p,u.aiua;·.,CiCG·Uiiilier:::::::::: ==:fl2 Sixpenny 2' • • • •• • • • • .  175 .. .. COin-controlled apparatuB. G. F. W. Schultr:e . • . . .  602.891 
Elghtpenny 2·5 .. .. •• • • • • . . . .  100 .. .. �:a�rb��:pg:r�'!:d fr;!uia���w.nr.'is8ick·::: �p: Tenpenny 8· .. .. • • . • . . . . . .  66 " .. Copy hOlde� 1 M. PhllliJ)ll . . . . . . . . . . . .. • . . . . . . . . . . . .  IiIlI.WI 
Twelvepenny 3'25 " .. . . • • • . . . • •  52 .. .. couo:F�HrCou �n�� ooupl1ng. Sbatt coupUng. 
Twentypenny 3'5 " .. . . . . . . . . . . 28 COUPlingro�oonnect'oM. P. Warner •••.••.••••. 502.791. 

The lengths are Btandanl for all kinds, but the num- Cover. eap bUCke
t.; M. R

N 
01111 . . . . . . . . • . . . . . . . . . . .... 502,7:2 

her to a pound varies with d1ffenmt makers and for the �nl��.�n.s�: Er�: . . .  ���'.:: :::: ::'. :':.: '::.:: ':.: =:� 
difterent kiuds, 8B ordinary. light, and:O.nisbing nails. =�� ��t��.L�mn 01 aiieniaiii:ig: iii: . 

Von 502.1m 
(528") W L R says · We have a hon' Dolivo-Dobrowolllu .. . . . . . . . . . . . • • . .••••.......•. �088 ... . . . . - �l���r:·��prt. ���iii:::::::::::::::::. �m zontal tnbular boiler 10 feet lon�. 86 inches In diameter. Cu S R .. - tte with 00 .flues 8 inches in diameter. Al80 a 20 horse �r:::.' br:1e��'l>etl.i ..... . . . . . . . . . . .. . . . • • . . • tiIll,t183 

power engine. 9x12 cylinder, making 200 revolutions per DI���:,t� . . . ��.���' . . . �i������ .. .  �: IiIlI,876 minute. How many pounds preB8Uft1 of Bteam. are ne- �. See Potato digger. • 
cessary to develop the tull 20 horse power 1 A. The Dit:bl��

n�:!i't��e�Pf."�n!�O:'�:'.�:::::::.:: � boller iB nominally 20 horse power. Its effective horse R����=l��'A�JJ�ri.�:.���:::::::::::: =:� power may be mueh larger with high preasnre. The re- B�"
e
���i�:a :t!: PI65B ... ..................  6O%,mI 

qnlred boiler pressure for 20 Indicated horae power of DrIll. See Grain drill. the engine will be�vemed by the point of cnt-off. whlch Drml� machine attachment, J. J. StevenB ....••.. li03,OlJ it � will require 45 pounds bofler preasnre. It "  cut-off, Drum. eating. R. P,,-h . . . . . . . . . . . . . . .... . . . . . . . . .... 002.999 
40 ponnds PJ"e88Dre. H � cut-off. 3Ii pounds preB8nre. B;:� ���, �orrrl��1ioseniiileIii:: ::::::::::: �&H Dye, blue all.r:arln, R. E. SCbmidt . . . . . ...••.....  , . . .  m766 

(5284) R. S. asks : If there are fifty Ean1n�J. Wool ... . . . . . . . . . . . . . . . . . . . . . . ........ . . . . """" 
incandescent lamps connected up In eeries. voltage 110, �! �t.BJ.'\fo'��� .������,.�:.���� �= 
amperes 6-10 for each, resiBtance In obnw 168 for each ;��� curle:t�h:a�j..P:ri:�aitiiit:· 8beldon &l2.,'iOS lamP. will the last lamp burn as bright as the :flrBt one. 4: Rooney . . . . . . . . . . . . . . . . . . . . . .. . . . . .•............• 1lrl;T17 
and what Is the catlfle f A. Yes; because each passes the �l=� ft:h�r:�O�y=�b�

r
c.Ec�!�:��::::::::: �:= same current. The current effects the heating of the Electrtc llwitch. J. H. McEvoy . . . . . .. ........ ...... .  602.\lI3 

1llaments. �:r��'7o���g ���8iveB; ",j: N: ',Hi: 'J: iI&i-= ii02$la rtllOn . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . • • . . . . . . . ....... 502.965 
(5285) P. H. H. writes : I have two am

meters. and when I connect them together thcy do not 
register the same. Is there any way of adjllSting them 
without having a etandanl instrument to go by P A. H 
yon can secure an absolutely constant current, then you 
can determine its amperage by a Bilver ampere-meter. 
The method. a very BlmpJe one, la given in Ayrton'B 
"Practical Electricity." which we can Bupply for $2.50. 
Such a current can be used to. Btandardize your am-
-. 

TO INVENTORS. 

An 6%J)6l'I.ence ot torty _tour years., and the preparation of more than one hundred. thonsand applications tor pa
tenUt at.home and abroad, enable us to undenrtand the 
��'!:d

d
&c

r
mt:: �grb���ln=l:n�:�;�=.unA lIynopelB ot the patent laW8 of fhe United States and all 

��'::���en:'�:;r:e�l�a����c,a;U'�e�fEg:X�� 
abroad. are InvIted to write to this ofHce for prtces 
whloh are low. In accordance with the timell and our ex
tenllive taollitlell for conducting the bllSlneBB. Addre811 MUNN 4: CO., ofHce SCIlCNTllI'IC AlIBRICA.N, lI6J. Broad.way. New York. 

Elevator. See Hydraulic elevator. Suclr:er rod 
elevator, 

Elevator gate operatlnll devIce. Shaw & Lorio . . . . 602,936 
�� '�Ei�!'il���gine:' 'iiOiiLiY'enldne: 0;905 

Steam. engine. Traction enme. Wind engine. 
En¥Ine operated by the expl09ion of mixtureB of 

�� .. �:.�:��� . .  ��.�: . .  ��� .. �I� •.. �'. :�: rm.83'l 
���:��.����I.��.�?

r
������:.� 

.. �: 6IJl,966 
�����? ������.��;.I�.��.�.� •. �:.� t.m.016 EngInes, Pl'08l1ure regulator for pumpIng. E. Austin • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 5(13,068 
���'m'�r�t �?J�eaver:::::::::::::::::: =:= Expansion engin':t WdrnPIe. J. Manhall . . . . . . . . •  6IlS,0li6 
=�ig� J�Nall e�or.·· Pen extractor:" 1lrl;73S 
EY(lfllasseB, W. H. Eccleston . . . . . . . . . . . . •• . . • . .. . . . . 502..879 
J:.�'Tol!t.�: ��W�l. '::.:: ':. :'::.:'.: ::::'.:'. :'.:'::::: =:� Fence, wire, A. M. Kuhns . . . . . . . . . . ... .. .. ..... . . ... .  6O%.m Fender. See Car fender. 
Ferrule. F. Latulir (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  11,35'l 

�l�:i:'s� :fr���t u�Ji :.·e!::�,.i"i�or:Kn.g·& 602,'iM Jorgenseu . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . ...• 502.m Flreprooftng comrund, L. Schuler . . . ... .. .. . . . . . .• 502.867 
Floor. flre�roorw . A. Lee (r). . . . . . . . . . . . . . . . . . . ..... n,856 
���I�:s� l'W:. p�i��?�:::::::::::.::·:::::.:·.: '.: � 
J��r;:d!'it��mt'o�il:lil£�· !.a�t::;V�eaVY·siruc:: W3.1M INDEX OF INVENTIONS Fn.;�i�'d���VO��"'�:.G:.81���b��:::::::::::::: = Furnace. See Botlerturnace. Hydrocarbou:fur-

• or _hleb L.ller. Patenl 01 lb. 

IJolled SI.te. were Granled 
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[See note at eud of lilt about copies ot tbeae patentl.J 

nace . 
Game apparatull. D. Whltburn, . . . . . . .. . . . . . . . . . . . . .  600,022 
GaIIv:EISa;:���. �?� .���. ����� .. ��:. �."'!!.: D.Ni 
Gas. tHe tor use In apparatns tor the manut� 

ture ot. J. B. AroheJ' . . . . . . . . . . . .. . . . . . . ... . . . . . . .. 602,6t3 
Gate. See Brtdge gate. Farm "ate. Sliding 

..... Generator. See Electrtc current generator. 
Steam generator. 

&�'iT:�ft:'}�rW�·REIi�:!�·.·.·.:·.·.·.:·.·.·.:·.:·.:·.·.:::: .... ::: =:= Gun carriage ormonntll!8". J. B. G. A. Canet . • . . . . 608,012 

(5289) N. L. T. writes : 1. In an alijj>t. 
natlng transformer what will be the relative amperage 
and E. M. F. of current in the secondary coil as com
pared to that of the primary, supposing both coils being 
of the same length and Bize of wire and both wound alike 
npon au iron ring or contlnuollS core? A. The relative 
voltage of primary and secondary la in the ratio of the 
number of turns of wire In the B8.IIle. The B8.IIle number 
of turns gives the B8.IIle voltage. There will be a losB In 
amperage In thiB case of abont 10 per cent. 2. In what 
ratio dOO8 the increase of the frequency of alternatiOnB 
in the primary increase the R. M. F. o!" tenBlon of the in
duced current t A. There Is no connection. 8. Will a re
sistance in the eecondary circuit have the same effect upon 
the primary current as it the same reeiBtance were placed 
In the primary circuit 1 A. It will have what is prac
tically the 88Ille effect by developing counter R.M.F. 
4. Will you please explain in an analogollS way the 
meaning of the expre8Bion selt-induction and capacity ? 
A. Self·indnction la electric inertia. A corrent requires 
time to be fully started and time to cease. Capacity re
fers to the quantity of charge retaJnable at a given pres
sure (voltage). This la analogollS to storing oompreBBed 
air. 5. Can you mention any substance traneparent to 

A. The worms and frogs or toads come flrom their hol� :tg.v::�!DJec�=�ti�'�I:���:'C:w: 
mg.

: 1iOO,947 
or hiding pl.aceB In the soil during rain, either driven out ginB . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . •  5OIl,i£J by the water 1llling their boles. or perhaps tor a bath. f��ams::Jt:f �=o�:����nvans .. . 1i(l;.902 

g�.f����\�������·.·.·.·:.·.·.·.·:.·.·.·.·.·::.:g:m 
���:::�iy!�fLnC'O�:Bton.i6:::::::::::: � Harvester. cotton, B. GaUBe . . . . . . .. . • . . . . . . . . . . . . . . •  503.0U 
Harvellter. pea, J. Bearman . . . . . . . . . . . . . . •• . . . .. . . . .  1"1(8;031 
Harvesting machine, E. A. Peck . . • .•• ••.•. . . . . . • . .. !!Wo861 
Hasp lock, C. S. Van Auker .......•. ...•.••..• .••..•• 602.938 There are no anthentlc accounts of the falling of worms, Amali"amator. ore. C. B. Brterly . . . . . . . . . . . . . . . . . . . .  5OS,� 

ftehee, or toads from the atmosphere, nn1eBB 8B the re- A.m;���� �� ��� .������'. �.�;�� ��r •. �' .. �'. 5(I!.8Ilti suIt of a tornado. :t�:::1 ��. �e}80�������'. '::: 
.
. ::: ..... :: 

.... :'.:: '.::: fZi:= (5277) F. A. says : We send you a bug Armature and conBtrnctlnfllWlle, H. F. Parshall. 1lrl;988 
for examination, found on our featberbed8. We are Arm�rg.f£\�t����.��.��.I.��.��.�?:: 5m.loo 
thinking It la more troublesome to a man than the Atomlser. 1. Q. Gurnee . . . . .. . . . . . . . . . ... . . . .. .. . . ... .  602.9)( 
mosquitoesor bedbug, and we would ltlre to know its :t��r:��·�I!=ea·Foi:::::.:·:::::.:·::::::.:::: �:= nature. AnBwer by C. L. Marlott, Acting EntomOlogisL- Axle lubrloator. H. V. Conway . . . . . ............•.... !i91l.01t 
The insect mentioned as occnrrlng in teatherbeds la one I R:fi�=��·ct.·s�r;:=:::::::::::::::::::::::::.:: =:� 
of the common snapping beetles or Ipring beetles known Ballot boll: oanceUng, fee4lng. and looking device, 

At1&ow'OIIUIa7i Lee lte the bed - .1 • . Q. AdaJDI . . • . . . . . . . . .. . . . . . . . . . . . . . . . . . . • . . • • . . •  �. as "t. , . appellllDOO on BalIot1iJa d8Tloa, J.lla'l'am.many . ... . . .... ...... .. .  IiOI;'l. 

Hay press. A. Witte ...... . . . .. ... . .........•••••....• �1H2 
1I:!�;�s!'e fn!itl:on:iiea�r:······ . .  •••••••· ·  •• Ilrl;m Heater, H. W. campbell . . . . . . . . ..•.••.••••••••••••.. 1102.7m. 

�I��:: ��;�A: ���=ii:::::::::::::::::::.::: �= 
��d:Wk; ve�\e:j: 'j:ii&tiie;::::::::::::::::::::: =:WJ HOl'llell. apparatm for treating sprung lepla, A. 

Cote . . . . . . . .. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  � 
Horsel!hoe, calked. O. M�ulllen . . . . . . . .. • . . . . • •  _ •. Ii02;1I86 
���t':i.t.r.�booin�!�.���:::::::::::::: � Hydranllo aconmulator. W. Krntuah ...•........•. �011 HydraUlic elevator. eJeetrioalIy ope.r&ted. B. JIanhall . .... .......... .. ...... ... _ . . • ..... ...... CIOI,IIIl 
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Hydraulic motor, H. Aiken . ...... .......... . .... . ... 5O'J.8'4 Hydraulic motor. O. F. Teed . . . . . . . . . ........ . . . . . . .  500,015 
��g=gg�sfF{g��it�mf:ci���k;j:metiiod of 502.710 

and means for extractlnll, G. ArchbOld . . . . . . . .  6Il},028 
I: cfg:- e

�a 
a:;���t: f�:;a1���II�in'ti���: 002,863 Glynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,012 Incubator and brooder, combined. J. W. Atktn-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... 502,9(X) Incubator heater. E. P. Alexander . . . . . . . . . . . . . . . ... 502.899 Indica.tor. See Synchronism indicator. Insects, apparatus for distributing solutions for 

Insg:tt��Yt%�I;i �:.e�kMCC8.iiiiY: : : : : : : : : : :::::: �� JaCk. See Boot or shoe jack. Jar protector. glass fruit, M. E. Clark . . . . . . . . . . . . . . 502,001 Joint. See Expansion joint. Fence joint. Rail-way joint. 
f����8.li��it��r��I,n�. ������:'.�'.�:.��:: : :  �m Kettle, rendering, Gloekler & Munroe, Jr .... . ..... lIO'J.,714 Knife. See putty knife. Lace fastener, sboe, F. H. Smith . . . . . . . . . . . . . . . .... . 502,694 Lacing studs. eyelets, etc., setting, C. E. Van Norman . . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . 5(l2.f!!K 
�g���!���f�:i��·��:.:.::.:.:.:.:.:.:.:.:.:.:.:::.:.:.:.:.:.:.:.:: �:i Lamp bUrner. H. E. Shatter . .  " . . . . . . . . . . . . . . . . . . . . . 500.001 .Ls.mp. electriC arc. L. H. Buchanan . . . • . . . . . . . . . . . •  !102,1K8 
f!:g,1��:dJ:le��ref���c�!f.Pir�3!t:8.�����:: �:� Lasting boots or shoes, B. A. Norwood . . . . . . .. . .... 503,062 Lastlnjl; machine, boot or shoe, A. }'. Preston . . . . .  502.755 

I:�: �'. W'oo���:·.-:·.::·:·.:::::::::::::::::::::::: �� Latch, coin-freed. F. E. Zschering . . . . , . . . . . . . . . . . . •  502.800 Lathe attachment, F. S. Rechtstelner . . . . . ......... 502,'160 Lathe taper attacbment. W. T. S. Johnson . . . . . . . .  503,088 
t���n�I���I��£�b�:���.l��:.�:.�I�����:::::: �� Lit��'¥�fI�ge��:���.' .���.������� .��:.:?�.��: 602,9M Lock. See Hasp lock. Time lock. Lock, W. E. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  502,937 Locomotives, variable exhaUl!t nozzle for, G. H. Watsou . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . ... . . Loom for weavinp: Chenille strips, F. Watzlawtk . .  Loom picker stick cbeck, J. Johnson . . . . . . . . . . . .... . Loop fastener, H. Green . . . . . . . .. . . . . . . . . . . . . . . . . . .  . Low water alarm, N. Guyer . . . . . . . . . . . . . . . . . . . . . . . .  .. LubrIcator. See Axle lubricator. Journal lubri-cator. Lubricator. D. Stone . . . . . . . . . . . . . . . .. . . . . . . . . . ..... . . . 503,013 Match safe aud cljl;ar cutter, combined, Brun-ner & Goodwin . . . . . . . . . . . . . . . . . . . . . . . ...... . .. .... 502.soo Match stick bunching machine. M. Maul . ... . . . ... . 602,909 Measuring macbine, cloth. Wren & Oliver . . . . . . . .. 602,943 Mechanical movement, E. Patten . . . . . . . . . . • . . . . . . .  602,828 Middlinjl;S and 1Iour separating machine, H. Bit-
Mntl�:e. witii.,-D:iili: · · · · · · · · ·  .. · · · · · · ·  

.. · · .. · · · · · · .... 502,696 
tig��:� ::���: 1r·r·p���:::::::::::::::::::::: �:� Motor. See Current motor. Hydraulic motor. Weight motor. 
��ii�:::����::b��nton���·.·.::·.·.::·.·.·.:·: �:i:l Napkin holder, G. �. Mock . . . . . . . . . ... . .............. 502,739 Necktie fastener. H. S. Pullman . . . . . . . . . • • . . . • • . . . .  502;757 Nozzle. spraying, J. J. McGowen . .. . . ... . . . . . . . . . . . . 502.,742 

��: ����r:O;,'tr
l
:i�'Wiii8fe:: :: :: ::: :: :::::: ::::: :::: f1::� Paper bag holder. G. Staley . . . . . . . . . . ... ............. 502.,783 Paper bag machine, .E. E. Claussen . . . . . . . . . . . . . . . . .  502.8i7 Paper blljl; machine. A. L. Stevens . . ... . ... . . .. . . ... 502,784 

I:=�ri�:I��le��:: : . : : : : : : : : : : : : : : : : : : : : : : : :::: �::rn: 
�:� ��;:Uci{h�jte·r��I.

e
i;itiiiheD:i::::: : : : : :: : : : : : �m� Photographic camera, F. A. Hetherl�n . . . . . . . . 502.857 

�tg����ft�:ed��I�:rt?A�·[�\i�.I.���:: :::: �� ptcks. manufacture 0ilf W. B. M. Neave . . . . . . ...... 602.7W Pigment, preparing 0 de of zinc., G. T. Lewis . . . . .  502,822 
�g:·m��i��8iF�r8peed . . . . . . . . . . . . . .......... . . . 
i�f:�-c.�ylfj#:::::::::::::::::::::::::::::::::: 
�{g::::i. ��Bg:iiey·.·.: ':.'.::'. : .....

.

.
.

. :: ...... : ......... " ..... :'. '.:: : 
�lg: �:.!l:i� �¥�:::ftr[f':: ��:�::::::: Plow sharpening tool:, E. Nehrlon . . . . . . . . . . . . . . . . ...• Potato dt!l:ger, H. Pray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Press. See BaJInp: press. Hay press. 
pre��v�g:r:�:�� ����. �������� ... ����. Printillll press feeder, L. Orser ..................... . 
���Yf!��,,f.·������::::: : :: : : : : : : : : : :::::::::::: Proheller. scull, G. O. Adams . . . . . . . . . .... ... .. . .... . 
�pebe�mf 

p::�s��i.:�s:::rNe; 'Iii ·W: ·BartOO. : :  Pul verizer � �nd, B. S. Sexson . .  ' "  . . .. . ..... . . .. . .. . 
��g; g;ll:u.��W: &:e�����:::::::::::::::::: Pump valve, oil well. J. O'Neil. . . . . . . . . . . . . . . . . . . . .  . 
��f:k�������wPoa.:.i�. � .�����::::::::::: •.

.

. : Pyroxyline compounds. manufacture of, C. L. 
Quo�g�r.ui:tIeiTy:::::::::::: : : :: :: :: :::::::::: :::::: 1tadiator shelf, A. J. Bennett . . ... . . . . .. . . . . . . . . . . . . Rail bond, electriC, B. C. Seaton . . . . . . . . . . . . . . . . .  . .  Rail broom attachment, street. A. E. Wilson ... . . . Rail securing device, J. L. Pope . . . . . . . . . . . . . . . . . . .  . Railway conductonl. subway for electric. 1. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... .. . .... . Railway conduit. electric. R. R. Zell . . . . . ..... ..... . Railway jOint, J. S. Brown . . . . . . . . . . . . . . . .......... . .  
::H::� :��� :���:.!.�t!tgc. ���jeDkIii8::.' Railway tie or sleeper. metallic., C. B. Macneal . . . .  Railway tracks, train stopping mecbanism for, J. B. Gross . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .... . «G,lU 

re���°iof�li�.d�a:�:�r�y i�' te�t\':g?" T:' w: 503,00i 

Carrico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 603,073 Register. See Autographlcregtster. Qashregis-ter. 
1t�f.s¥�W�� .�'. ��:::.'::::: :::::::::::::::: ::.: =:� Rotary cutter, H. W. Winter . ................... .... �067 
Rotary engine, H. P. Holland . . . . ..... .... . . .... . . . 502,818 Rudder connection, E. G. JackBOll . . . . . ... ... . . . . . . . 502,723 

::i::i?��r'iI���:.�:.�:.����.��::::::: : :::::: �� Sall��� . •  � .���� .. �l.����:������� . . �:. 503,006 
�:��tit��t����t�Lm��te��: 'b&lid: 'G:Vi: 5O'A� Griffin .. . . . . . . . . . . . . . . . . . . . . ... . . . ..... . . ........... 602,887 
t: �:�l�:: �::, »: £: ��ai.r::. ':::::::::::::::. �:� Saw temple� B. F. Spooner . . . . . . . . . . . . . . . . . . . . . ..... 500,010 

�::r:!�bfn��.�.�e�·�d��:::::::.'::::�::: �= Scale. cart. Coupland & HOllllh . . . . . . .... ....... ..... 1i02.810 

�:�lr?1':�
e
wrti�· s�tgJ:lr: " " " " ' '' ' ''' ' ' ' ' ' ' '  602,'1S6 

Screw machine, E. E. Claussen .... . ............. . . ..  502.923 Seal, W. G. Denny . . . . . . . . . .. . . . . . . . . .. . .. . . . . . . . . . . . .  503,110 Seam finishing machine. L Hayes ... . ......... . . . . . .  502,719 Secondary battery. L. Morse . ... . . . . . . . . . . .. . . . . . . .  502.824. 

see:f;hg���:.�� . . ��: . . . ��.1���1.�� . .  ���.�: . . �: . .  �: 503,101 Seed, method of and apparatus for dellntlng cot� ton, A. D. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i03,103 Seed or fertilizer distributer. convertible. W. E. 
8ee�er��J.·Gek·eiej.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:= 
��,��:&c=r:e?J� ��'B':t��nd . . . . . . • . . . . . •  602,874. 602.8'15 Sewing machine, sale. J. E. Bertrand . . . . . . .  ' . . . . .  502,813 

�&=:t�o��l:::eDsoJ��!?i Hildreth . . . . . . . . . . . ... t}= 
Shaft iroll, vah'lcle, J. H. OSborne':::.':.':::::::::::: 502;911 Shears. See Animal sbears. Shears, P. G. Caspian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602,809 Sheet metal belt fasteners. method of and ma-
sbig�,i?eeatO�t:::�::1o�·l·l���:::::::::::::::.' Sboe, F.J. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ...... . Sbovel. See Snow shovel. Sbutter fastener, fire, A. Grosch et at . . . . . ........ . 
�t:ri��0�sK!W!e.:-8i��l�· . . . . . . . . . . . . . . . . . . .. . 
Sled, A. W. Ives . . . .  , . . . . . . . . . . . . . . . . . . . . . ... . . ...... . Slidin�gate. S. F. Faucet . . . . . . . . . .. . . . . . .... . . . . 
SlIn&�.�.������.�� .. ����.' .. ���, .. ���::.�:.�: 500,043 Snow shovel, J. Kaercher . . . . . . . . . . . . . . . . . .. ........ .  1iW,'124 Spectacle frame. J. S. Spencer . . . .. . . . . . . . . . . . . . . . . .  602,782 Spike. W. R. Funk . . . . . . .  '," . . . . . . . . . . . . . . . . . . . . . . . . . .  502,856 Spindle bearing, J. H. Northrop . . . . . . . .. . . . . . . . . . . . .  603,001 Spindle suPporti/. H. Northrop . . . . . . . .. . . . . . . . . . . .  500,000 
�&��ll�? �he�S��e:��li'!�e�.ames & Mayer .... 603,(117 

Sqnare at·ta,chment. W. IF. Lantz . . . . ........ ....... 603.050 

��\?a�I�!rSb�8.Bp�rurp5: :::::::: ::::::::::::::::: =:= Stamj' c. W. Tremain . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 6Cl2,839 
�t:;ed !�I�lrr�:c?i..=:i.��: ...... �OOI; 

J titutifit !tutritau. [AUGUST 19, 1�3· 

�����ife-r�U.°E: seve;y·.·.·.·.·.·.·.·.·:::.·.·::.·.·.·:.·.·.·:�: :  
�=: :��:: J:�: �::i:i:.t:::::::::::::::::::::::: :  Steam genera.tor, A. Kruesler . . . . . . . . . . . . . . . . . . . . . .  . Steam generator and beater combined, A. Krues-Jer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 502,728 Stockings, manufa.cture ot. L. N. D. WUllams . . . ,. 602,94,1 Street �prinkler. G. Langer . . . . . . . . . . . . . . • . . . • . • . . . . .  !iOO,093 Stud hopper and detivery mechanism. C. E. Van N OI'lll8.n. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • • • •  502,895 Sucker rOd elevator. H. Knox . . . .  .' . . .  , . . . . . . . . . . . .  _ 502,974 Suiky track, H. A. & '1', W. McIntosb . . . . . . . . • . . . •  , .  W2.:9!M Suspenders, J. C. VOllmar . . . . . . . . . . . . . . . . . . . . . . . .• • . .  502,792 Switch. See Electric switch. Tramway switch. Switchboard system, multiple, C. E. Scribner . . . ... 503,009 SWitchbo!U"d transfer Ilystem, C. E. Bcrtbner . . . . . .  502.m Switchboards, lock switcb for electric, C. E. 8mb-ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  . . . . .  502,761:1 Switchboards, test cirCUit for multiple, C. E. SCribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 502,768, 502,774 Switchboards, test signal for multiple, C. E. Scribner. . . . . .  . . . . . . .  . . .  . . . . . . . . . . .  . . . . . . .  .-..... 502.772 Swltchbo!U"ds, testing apparatns for multiple. C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602,7'16 Switchboards, te.sting sYlltem for multiple, C. EI. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . ..... 602.'l'i3 

��f:.ro�!�mFl�g:�tf:b�: Bell . . . . . . . . . . . . . . . . ... ... 602,696 

:f,:reX�:r�ct:�eCa�p�����c: ii::!8Crtbnei-:::: �rm Telescope box, double, J. T. Craw .. .. . . . . . .. . . . . . " 602,952 
��meJ'o��ft��s.sM���8�n.������::::: ::: :: :: : : �� Thill conpling, G. H. Perry . . . . . . . . . . . . . . . . . . • . . . . . . .  600.989 Thm coupling bolt, C. L. KeUer . . . . . . . . . . . . . . . . . . . •  (iQ2,972 Thrashing machine attachment, J. C. Lundy ...... 6(12..979 Thl'W!hlng machine band cutter and feeder, D. C-Ruth . . . . . . . . . . . . . . . . .... . . . .... . . . . . . . . . . . . . ....... Ii!m,Ill2 Tie. See RailwaY tie. 
:reriJ!i!,a:.�tE�ier:: : : : : : : :::: : : : : :::.: ::: :: : : ::: : : �:� Time lock, E. S. Phelps (r) . . . . . .  ... . . . . . . . ....... .•.• 11.356 Timepiece repeating mechanism, F. Ters�u. 
Tire. carrIage wheel. G. W. Bryan . . . . . . • . . . . . .  :�::: 
ili:: �u�:�r.n1i::WM����·:.·.·:.·.·.:·.·.·.·:.:·.·.·.:::·.·.·.:·: 
�g��?g:t�rl��l:ll��:':·. �'. �'. ������::::::::::.: Tool fllJ!tenlujl;, R. Douglas ... . . . . . . . . . . . . . . . . . . . . . .  . 
�e%�i5r�:l}t�����:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:':: 'frain StOPPlDjI; device, J. B. Gross . . . . . . . . . . . . . . . . • .  Tramway switch, Meyer & Starkweather .... . ... . . Trap. See Animal trap. Tricycle, A. V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Trolljl.'h. See Eaves trough. Trowel, pOint�, C. M. Benson .... ... . ....... . .. . ... 502,872 

��g�: :�tr ca.r�G'��a.;LOOY::::::::::::::::::::::: =� Truss. H. C. Rash . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . «G,OOO TU�::eagF.ax.��sJ�o::�. ���.��:��? .���� 503,(Y{6 
TumbJingbarrel.J. H. Whiting . . . . . . . . . . . . . . . . . . . . .  1lQ;,79'1 Type, M. G. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 602,736 TypewrItmg machine, T. Cahill . . . . . . . . . . . . . . . . . . . ,. 602.700 Umbrella cover, detachahle, A. J. Robinson ....... 602,761 Valve for brake systems, triple. A. P. Masaey . . ... r.ro;OO5 Valve gear. steam engine. E. N. Dickerson . . . . . . . .  602,8'1'8 Valve seats, grinding globe, W. C. P&l'8ells., . . . . . . 602.932 Valve, steam e�ne. A. Roche . . . . . . . . . . . ........ . .. 503,001 
��b)�:�:t�16. H!'ris�n�:.�: .:.�����.'::.' ::::::. � Veblcle runniIIJ;r gear, W. Bonnar . . . . . . . ...... . . ... . 503,032 Velocipede. A. L. Hahl. . . . . . . . . . . . . . . . . . . .... 502,717. 600,080 Velocipede brake, G. Hancock . . . . . . . . . . . . . . . . . . . . .  503.ll2 
����:!���t�.ar�ln�c:!tr':8�t.h&a1: ·Howe·.: �;� Vending apparatus. COin-controlled, A. F. Pea-cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602,71)4; Vending machine, COin-controlled, H. Hoeschen. 602;817 Ventilator. See Car ventiJator. Car window ventilator. Sanitary ventilator. 
Vin�u:��::�.�;� . .  ��� ��� . . ������ .?�: .�'. Vise. quick-action, J. R. Denison .. . . . . . . . . . . . . . ... .. 
�gir�eg��1n�r�81��W: t G�f.�=��:::::: Voting machine. J. McTammaL'y .. . . . . . . . . . . . ...... . 
;�:rigd�r::fi�'a�'v!���o':: Vi.' Ii: ·Ta;ior·:::.: Washing machine. DIxon &WcLanghlln .......... . Washing macblne, J. Goeddeke . . . . . . . . . . ......... .. 

;:��:i�3fn��vfee:\j;���tTileyi&i:i:::::::::. Water closet seat, J. P. Rundle . . . . . . . . . . . ........ . Weaving elastic fabrics. S. Brown ................ .. 
�:lr�Wt��n�at�����\iacES.Ciieii: ::::.'.::.' ::: 
�P:l�=7��&.JA?M��=f:a·n:: : : · : : : : : : : : : : : : : : : : WIW��t���. ��. ���.l�.'. �.����� . .  �?�: .�:. �: 503,006 

;:�g:Uh�;!let:ml.�.njacob8'.·. ':.:':::::::::.'.:':::.::: �� Window chair, F. J. Keck . . . .. . . . . . . . . . . . . . . . . . . .... . 502,9'11 Window frame marker, W. Grennan . . . . . . . . . . . . • . .  603,045 Wir:.sf�kf�D ���.I�� .. � �: . �.�� .���.�: .�:. Wire stretcher, E. J. Fox . . . . . . . . . . . . . . .. . . . . . . . . . . . Wood, mea1lS for embossing. S. L. Dam ......... .. Wrench. See Monkey wrench. Wrench, W. E. Badjl;er . . . . . . . . . ...................... 502,870 

:ro���!�����.rR�·.:a:d������:.':::.·::::::::::::: :  �� Zither, F. Schwarzer . . . . . . . . . . . . ....... " . . . . . . . . ..... flJ2,7frl 

DESIGNS. 
Atomizer bOdY":-, J. Evans ......................... . Axle. sulky kS' 1I0tt . . . . . . . . . . . . . . .................. . 

���,J!\��i-:���.�.�.�.�.�.��::::::::.�::.�.:�::.�:.:::.:::.�:::� 
���t�Z�:1����i:;:::::::::::::::::::::::::::: Harrow frame, M. J. Todd ..... . . ... ................ . Insnlator, L. B. Gr' . . . . . . . . . . . . . .................... . f!��:�nl��,' i�cHaln!·a�.��::·.��::::::::::: :::: .'.': Medal, E. J.-Hahn . . . . . . . . . . . .. . . . . . . ..... . .... .. � • . . . .  

§:g��.W$.��'J!"m�u�&!���.�·.·:.·::::::.·:::.·.·::.·.·.·.: Spoon. J. Verschuur . . . . . . . . . . . . . . ................ . ... . 
��Y:�;¥;!!��.:.�r.':·:·:·.::�.�.:.:.:.:.:.�.::.:�.:.:·:·:�:�::

.
:
.
: 
.
. :: Trimming, dreS&, J. DreyfUM ....................... . 

TRADE MARKS. 

t� 1'oe::,·gil:is�����e::::::::.::::.23,� �::l Canned frultl:!, vegetables fish, meats. oysters, catsuP. and SOUPtA. F. Remy Co . . . . . . . . . . . . . . . . . 23.456 

Colors, varnishes, and driEln!, artists', J. G. Mul-ler &; Co . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .. . ... 23,46'1 Clocks, alarm, Electrical Reminder Company . . . . . .  23;470 Clotbes drlerl: folding, W. F. Redd:fed . . . . . . . ...... 23,4'12 F01rg� £elo�teer . .  ����.I��: . . ��.�� . . .  : . . �.�t.n:���� �461 Garment supporters, certain, G. N. Buck . . . . 23,452, 23,453 GarT=�r,':��nr�ew o�y�egy�� ������: .�: 23,477 
8�!�lt!e:�:!, ��fe��

e
���g�saunie; 'Vlenna 2,\.476 

Ename! and Stamping Company . . . . . . . . . . . . . . • . .  

��f�:�,e�l���fiyt=����t�:fd!�::::: 
g�e�a.�t��e�J�1Et:��.��.�.�::::::::::: Radiators., beat, Gurney Hot Water Hea.r.erCom-pany . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,4'13 Rubber goods, leather goods, and waterproof oUed :fabrics, Goodyear Rubber Company:!s 
Stoves. COOkin& bea.tin�, and-l.as, F. A. Klaine'.� 
it��:s ::-Jly:uoi1���ur:a'Wo';!��fufJ;;, G. West . . . . . . . . . . . . . . . . . ........................... . Wrenches, J. W. Piell:el ... . . .. .... . . .. . . . . . . . . ...... .. 

�b"erfigement6. 
ORDINA.RY RATES, 

Iuslde Palre, eacb Insertion _ _  '76 cents II. line 
Back Palre, each Inlllerdon .. .. .. ..  81.00 II. line 

P- Ff)T some claI8eII of ,Adue-rtvemenu. Spuial alla 
HilJher raw are required. The above are ch&lll'es per &¥ate Une-about eight words per Ilne. This notice sbows the width of the line, and Is set In agate type. E�ravlDg1l may head advertisements at the same rate per agate line. by measure. 
���fve'd" !�e�e�fi%trci:Stffi!d�rt.!:�e�s T�::;d�; morning to appear In tbe followlwr week's Issue. 

IMPROVED LATHES MODERN 

ENGINE DESIGNS Also Foot Lathes, Tools and Supplies. C&talOKUe Free 
Sebastian Lathe Co. l��Nl�lN��Ti:to��m�t 

OIL WELL SUPPLY GO. �1 &:; 9.z WA.TER STREET, 
PITTSBURG, P A. Manufacturers of everythlnJr needed for 

ARTESIAN WELLS 
for either G�:k W

. 
ater, or Mineral Tests 

t'N�gg Toors�el;�Pjlt���' . 
cat�='

8
C:t: �t:e:::!t�lB-

M I L L E R  & V A N  W I N K L E  
STEEL WIRE AND STEEL SPRINGS 
8� c--- ' , \ · <' I " .'\,M"". · · ·  � _ . (1)5: 
5 � THHkEO GuMFRESSIO�I'<UnNSIUNSPRINGS· .-=:' �� 
�� -rrr�",'�,�,�r�II.�,��J;- g 

. 
�� f- U; (':=:::::' \ VI -<  

OFFICE &WORKS 18T024 BRIDGE ST. BROOKLYN, N.Y. 

TO BUS INESS MEN 
The value of the SCJENTlB'IC AMERICAN as an advertising medium cannot be overestimated. Its circulation Is many tImes greater than that of any similar journal now published. Jt goes Into aJI the States and Territo.ries, and Is read In wI the prlncipa.] Ubrartes and reading rooms of the world. A buslnollS man wants fIOmethlng more tban to see his advertisement In a printed newspaper. He wants circulatiOn. This he has when he advertlB6ll ln the S('lENTIFIC AMERICAN. And do not let the advertising &¥ent Infinence you to substitute some other paper for tbe SCIENTIFIC AMERICAN when selecting a list of publications in which you decide It Is for your Interest to advertise. This Is frequently done for the reason that the agent gets a .arger commissIon from the papenl having a small circul&tlon than is allowed on the SCIENTIFIC AMERlCAN. For rates lee top of first column of this page or ad

dresa MUNN &: CO., Pnblilllher8, 
361 BroadWay, New York, 

PATENT PETROLEUM MOTORS. BE::'NE Specially adapted to run wi kinds of machineryused In 
:�\���u�rlve:hi����. ::.�l���� I����m� motors already In use. Received awards at all Expositions. Motors of from � to 80 h. p. ready for delivery. Dr' Our Motors are exhibited at Columbian ExposItlcn, Chicago, Col. M. 18 in Mach'y Hall of the German Dept • ...- Sena !f)T IlImltrate4 Cata1og!u arut Price List, Free. 

J. M. GRltB & CD., Mfrs. L.,PBfREM'l·�t��.h. 
Ffrst and Jaraest Oll Engine Manufactory In Eurnpe. 

SPECIAL NOTICE I Two handsome photo-engra,ved display sheets entitled .. Recent Improvements In Air Comp1'6BSors," "Recent Im�vements In Rock Drllls," 
����I:!��t:rid. =11th1Z :���th1:�: aud address. INGERSOLL-SERGEANT DRILL Co. l!a.vemeyer Bldg., Cortlandt St., New York, U.S.A. 

A I,.bor_Savlnlr 
Busines8 8yatem. 
Enforcinc Honelllty 

and Accuracy. 
Cbi,,!o A'tograpm. Rogi.., Co. 

160 E. Monroe Street, 
CHICAGO, ILL. Send ff)T catalogue d: fJ1i«' liat, 

OFF-WE, 
Floor, Rookery Bldg. 
CHICAGO, ILL. 

AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No. 442 
A specially EASY WRITER. a COOD INK HOLDER and a DELICHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 

$1.00 per g.oss. THE ESTERBROOK STEEL PEN CO •• 26 John St., N.w York. 

STEEL, IRON, COPPER, ZINC, BRASS, TIN, 
d all otber Metals Periol'ated a 8  R�quired for Grain C1ea.n1ng and MinMachinery, Woolen Cotton, Paper and Pulp Mills RIce. Flour and 011 Mms, Sugar d MaIt Houses. Di8iIllerles, Filter Presses, Stone, COal and Ore Screens, Brick and lIe Works. FIlters, Spark Ariestenl. Gas and Water Works, 011, Gas, and Vapor Stoves., Coffee Machinery, etc., etc. standard SI� Perforated Tin and Braas, wways ln Stoclr.. 

THE HARRINGTON &. KING PERFORATING CO., Cbicqo, 
ADd & Pearl 8treet. New York. 

© 1893 SCIENTIFIC AMERICAN, INC



Bt'annt'8 Yarlli8he8, Lac:l!lUerS, 
Inlu, and SeaHng Waa::lM. 

JUST READY. 

V
ARNISHES, LACQUERS, 

PRINTINa INKS, 
AND SEALINa WAXES 

J titutifit !tutdtal. 

W. L. DOUGLAS 
S3 SHOE FOR 

GENTLEMEN. 
Best Calf Shoe In the World for the Price. 

Fine Calf Dre •• Shoes, 1J3.50, 84..00 and 85.00. 
Very Styl1.h. 

l"oUcemen'., Farmer.' and Letter Carrien' 83JJO 
Shoe. ':['hrefl 8ole8. Extension Edge. a:.oISo and .:1.00 Shoe. for General Wear. Extra 
"'alae. 

� and Youtld ",ear the 82.00 and 81.7S School Sho •• 
:Por Ladle., as.OO, as.ao aDd 8=.00 Shoe.. Bea' DoD&oI., 

W. L. D011g"las Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 

Do 'Y<>'1 "Otrear The:D1 " 
w. L. PourIa.' nom, "'ld price ,'s stamped 0* tke bottom bifore tltey /ea'tJt! lite fador-y, 10 

protect )Iou ag'ainst "iglt prius. .DolnK Ike large$l advertised sitae busi1USS in Ike 
world we a,.,con/mud wllk a small prqfil, knD'Wi1lf{ thai Iltu.dra 'Value pUI J'n W. L. Douglas 
Shoes will give a continuous increase 10 our Ouslness. The deal" who 6ells you ,*nstampeJ 

6hoes maRe. tie price to suil ldmse/f. He 'WUJ eMrge you t'l"Otft $4 to $6 a pat,. tot" 
shoes or tile tJanu!l qualUU 4tJ W. L. Dowgl48 $3 Shoe. Tlte 61ampeJ name anJ pdee 
s),stem is tlli! oe.d/or YOIl, because ilguarantees/ull 'Va/ue by the manu/actu,.e,.,!or tlte mone), 
paiJ, a"J saves thousands oj dollars annually to those 'Who 'Wear W. L • .Doug/as Shoes. 

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in nerd. Sent b;r .aU, Postage Fne. when dealers cannot supply you. 'rake 
no sub&t.itute. Send for 0au.1ol[lle with 1Ull instructions how to order by wail. 

Addre •• W. L.'DOUGLAS, »Os:: 15111, Broektou, _ .... 

Special Machinery for special purposes 
needs the brain of the expert and the hand 
the master workman. This in my shop I take 
especial pains to supply. I have the best 
equipped machine shop in the East. The peo
ple who have bought my machinery will tell 
you the rest. Send for a catalogue. ��������������������� h������;�,�

���c�r���:;fe�s�h=:l.::' 

� w. Ust St .• NEW YORK. 

MASON & HAMLIN 
SCREW STRINGER One of ��sWr:��:t!����

e
Fo�� in the 

.Keep8 the Pluno in Tune. 
Dln�h More Dnl'able. 

Qnality of Tone Purer. pr FullV IUustrated Oat4logtre 8ent fZlJplicatWn. 
Mason & Hamlin Organ & Piano 00. l&! TREMONT ST., ':BOSTON, MAss. 

JIIecbanlcal Help for Inventor.. 
There is nothing like a first-class ma

chine shop, organized for and adapted to 
miscellaneous jobs1 to carry out an in� 
ventor's ideas ana make the most of 
them. Primer to send. 

THE .JONRS BBOTHEBS ELECTBIC Co. CIN'TI. O. 

, N.Y 

DENSMORE " 
SOME POINTEHS.-None of its operato1'8 ever willingly go back 
to the use of any other typewriter. "The alignment of my machine is 
still perfect," is heard every day from the oldest operato1'8 of the Dens
more. They all testify that it has numerous conveniences and a most 
"delightful touch." More than a ecore of indisputable advantages over 
any other typewriter are clearly shown, and testl.monials from great con
cerns, given in our free pamphlet. 
Densmore Typewriter Co., 202 Broadway, New York 

SCIENTIFIC EXPERIMENTS. - DE· 
scrtptlon of some stmple and eastly performed scientific experiments. FoucaUlt's pendulum, exchange of water and wine, the bird In the cage, the live-pointed star

� 
the 

�� 0J\¥t��\�ri! aJtn�f�:'l�8�iJ�� l�E�! 
CAN SUPPLEMENT, No. !S')�. Prloe 10 cents. To be 
had at this ofHce and from all newsdealers. 

l YON '" 

i 
HEALY, L,;. 66 Monroe lit., Ohical'O Will IlaII tree their ",.wl,. eal.rged C.tIolocue of Band IDmumento, Unl. , tomu and Equipment.. 400 Fine n· .� 

lustrations, dellCribmg eve..,. .rtLcle • 
required by Ba.nds or Drum Corps. 

Contains imtruetions for Aw.teur Band., .' 
lxerc:i",,� and DruID Major', Tr.eti .. , By. lAws, and a Selected Liat of &lid M...to. 

a. ORE BRIAKER 

The Orcutt Comp'y Lee.l.g LHh .... phero W.B.ORCUTT,O ...... GL eor-p'd'et � CMap. 

JAPANNING , ENAMlLING ' Rssq�,<�:�.� '" , p.,f\ l , �' I J l  �ONFLt' t � l At,l r. , ,, "  '" r, 
f a R.  (HI" LA , _ , WL�":' BllY(lt tNI'IoM( UN" A :,H(IAL1Y AUfOM""1C ,..., f (, e.o , c'< �· ' A\, NtW YORt' 

SMOKELESS POWDER AND MAGA-line RtiJes.-By L. G. Du1fGrant. An intereetlnll paper 
��!�� ��18���:oa�ae��r:��n�orbJ��U��ldnit::: with� Contained In 8CllCNTJ:lI'IC AMBNtCAN 8urPI.EKENT, No�. 89� nnd 893. Price 10 centll each. 'l'o be 
had at this ofHce Ilod from all newlld�ler9. 

THE ACHIEVEMENTS OF AMERI-caD Snrgery.-By F. S. Dennillo An exhaustive ruume 
of the work done by American �urgeons. Contained In SCIENTIFIC AMEBICAN SUPPLEMBNT, Nos. 894 and �9�. Price 10 cents ellch. To be Dad a.t this office and from all newsdealers. 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substance. by either 

the wet or dry process. It works better and at less expense 
than any other Mill. and is conceded to be the ouly perfect 
pulverizing Mill manufactured-

For FREE IUu.lra1ed Pamphlel adare •• 
BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 

A New and Valuable Book. 

12,&00 Receipt.. '08 Pages. Price $&. 
B01M'Id in Sheep, 86. Half-Mo-rocco, $8.50. 

th�:o:r�e�tgl ���i�:�dk�p1re:���TJ'��!��� and Oueries 0:1' correspondents as pubfished In the Sci_ entific AmericE.lJ during the past fifty years; together 
with many valuable and Important addItions. 
h::�1l;rJ:��VneeJi�I��::nb��l:�t;1h:��f: �! being represented. It Is by far the most comprehensive 
volume 0:1' the kind ever placed before the public. 

The work may be regarded as the product 0:1' the studies and practical experience 0:1' the ablest chemists and worll:el'flln all parts of the world; the infonnatlon given being of the highest value, arranged and condensed In 
concise fonn convenient for reaqy use. 
Almost every inquiry that can be tbou�ht of. relating 

to formulre used in the various manufacturing indus_ tries, wtll here be found answered. 
Instructions for working many different processes In the arts are given. 

p���ry '!�l? tI� I:�t'tft��� r:��h ��
c
� gi �����ll 

value in their respective call1ngs. 
Those who are In search of Independent bustness or 

;�P�I�:;':rrla��s r� \�e
h��':s

a
��

f
���:�leTt��t 

suggestions. 
lor Send jor Descriptive Oircular. 

MU'NN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

381 Broadwav, New York. 

� ALANSON CARY NGS ' f L. SPRI , !!nl"") ST£E OF E if E R t  Dt-�L:HIPTION 
240 & 2 4 2  W 2 9� Sf NEW-YORK 

$ 1 0.00 to $5 0.0 a �f}�:fo::r:r. 
ness. magic Lantel'n8 and Views of popular subojectB. Catalogues on application. Part 1 Optical, 2 M8thematlcal� 3 MeteorolOli\:lcal, '" M!I.j.(lc J,anterns, etc. L. MANAS!SE. S� Madison SVeet. Chic .... .,. III. 

" ECONOMY IS WEALTH." 
Agents wanted to sell the Ito_ proved H n I I  Typewriter. The only standard machine made for a reasonable prloe. Prints all languages. Interchangeable type. II'T Send for Cata!Ogu<l. 

Addr_ N. TYPEWRITER CO. Sll Wuhinllwn Street.1!o.l.On, :\lau. 
Mention Sm�nti:llc Americ:u.. 

DEI,ANEY'S Expansion Packing8 for Steam, Water & Ammonia. 
are best and cheapest. 

DEI,ANl>:Y'S 
Metallic Gal!lkets and 
make e:-elr��fl�: jOints. 

H. d. Delaney &. 00, Mfrs. 
Third '" Fowler st.., MII .... ukee, WI .. 

W' A�ER JAMES LEFFEL &. CO. ft. SPRINGFIELD,OHIO,U.S.A� 
Send fo,- our fine WHEELS huoge PAMPHLET. 

GREENERo ARBOR PRESS 
DURABLE AND EFFICIENT. 
Saves marring, upsetting, or springing 

the arbor. Saves cleaning out the centres and taking otfthe dogs. 

�g: i: We!�ht �l�::: N;�t PIjce, .it 
P!P"" Illustmud circular on application. 

CHANDI,ER & FARQVHAR, 
179 Washington St., Boston, MaIlR. 

Caveats, Trade Marke, 
CoP)'rlahte. Designs, etc. Handbook and information oonoorntng Patents sent free of charge. Oldest bureau for securing Patents In 

��M�� m-.?:36tK������N�Y� been 
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ORDINARY RATES. 

Inside Paa-e, each insertion, - 76 cents a line 
Back Paire. eacb insertion, - - $1.00 a line 

rr For smne classes oJ Advertisements, Special and 
Higher rates are required. 
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teacher for only 83. Write for particulars. 
The Book.keeper PubJ1sh1ng c.o.. Detroit, Mieh. 

CASCADI L LA SCHOOL 
Ithnca, N. Y. Boys' FtttlD{ School. Preparing for 
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ral courses. Military drill. Tuitlou, f25(l: tuition and home, eaoo. .. I have never beeu acquainted with any 
which has more nearly realized my idea of what !:!ucb a !:!chool ought to be."-R. H. Thun!toD, Director of Sibley 
College. Address C. V. pARSELL, A.M., Principal. 

@0,g& NMOiieipn�nmiu�'S1relle8 For $60, $60. $60. 
Sold direct to riders only. }I'ormer list $150. 

A limited stock. 
$60 Ca!!lh. Eaalc Ricl/de Mfa Co •• Torrington. ct., Makera oj H1.g1wst GracU Bl.cl/clea. 

COMN8fIETER, 
Prevents 

Mistakes in Addition. 
Mistakes in Carryin� 

Forward. 
Listing Scattered Items 

to add them. 

I' dtutifit �mtritall. 

SAMPltS, PRICES a.� fUItNI�HED ON APPUCAUO/ll 
/I. W. 1.1IiI� • ......... ...,. N�W rO�1f ' JERSH CITY ' tWlU6�l 

_ . .,.,.,'W. WrD .'("� PIfI�ADEl.PHI" POSTON '. AT.LAN¥A 
\-----------------------------KODAKS 

The Columbus Model Polding Kodaks com
bine the desirable features of a complete view 
camera with the compactness of a Kodak. 

Recent Improvements include the Iris dia
phragm shutter with pneumatic release, double 
swing back and sliding front. Can he used with 
long focus or wide angle lenses. 

Easily adapted to stereoscopic work. Made 
10 three sizes ; 4 x 5. 5 x 7 and 6J x 8". 

EASTMAN KODAK CO. Send'f:.lW 
R b t N Y Cat. ___ , oc es er. • • ------'.&=�.c_ ______________________________ _ 

IIGENJ5 WAN� roo FINE TOOLS)" E"l£RYSIIOP. 
" CAT=�' (l.H.BESLY & (lO. t .ANI;1AGENCY, CHICAGO/ ILL.U.S.A.-

THE COPYING PAD.-HOW TO MAKE 
and how to use; with an engraving. Practical directions 
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letter to the pad, how to take 0:0' copies of the letter. 
Contained In SCIENTIFIC AMERICAN SUPPLEMENT,No. 
438. PrIce 10 cents. For sale at thl!:! office and by all 
newsdealen! in all parts of the country. 

"IMPROVEMENT THE ORDER OE TUB AGE." 

The Smith Premier Typewriter 
Embodies the most ProJll'essive Mechanical PrinCiples. 

All the Es.BentiRl Features Greatly Perfected. 

CASH PAID for all kinds of good Second_hand Iron aD11 Wood_WOl'kinll IUachinery. � Address W. P. DAVIS, ROCBESTER,N. Y. 

Thl Amlr!�an �III TIII�h�nl ��m�aDY 
125 MILK ST., BOSTON, MASS. 

Tbis Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
BelJ, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical strneture of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
p1ate; the sixth, of a sounding box as de
scribed; the f'eventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463,569, granted to Emile Ber� 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 
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Perfect and Permanent Alignment. 

. Easiest Running, and Nearly Sllent. Saves <"':0 The Most Popular Scientific Paper in the World 

I 1 60% of time in doing 
the work. 

And all the time look
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WRITE I!'OR PAMPHLET. 
FELT II: TARRANT MFG. CO. 

12-38 IUinollJ Street. CmCAGO. ILL 
COLD FORCED P RODUCT. 

URo[Ors' llrivo SCrOl" 
Patented !\fay 10, ; 

cbeaper than 
a common screw, 
and, being cold forg
ed, the entire surface 
has a metallic skin. 

It will turn like a screw 
into wood when driven 

with tl hammer, and 
will not break the 

fibers of t h e  
wood. 

For applying steps to Elec� 
tric Light Poles, it has no supe
rior. 

IF Send for samples to 
AMERICAN SCREW CO. 

PROVIDENCE, R. I .  

SCIentific 8!!Q! Catalogue 
ItEeENTI.Y I·U8 1�ISHEl). 

Our new cntal(j�lle cnnlflininl! uver IOU {lnges, IDil works on more than tlfty dltlerent suuJectll. 
mailed tree to any fl.d<lre�s nn nppJlcllt.ion. 

MUNN & CU., Publishers SCientifiC AmeriCll.n, 31H Uroadway, N'ew York. 

-�I��!!f�h!'��! AMERICAN, continue to examine improve
ments, and to Il.Ct 8.8 Solicitors of Patent!> 
for Jnventon!. In this line of busin�1I they have had fortv-fll'f. verrrs' r.r.flrrirncp. and now have ""ftllllllf(t .faciliti� for tbe 

All type cleaned In Ten Second!:! without Soiling tbe Hands. 
The Sniith Premier Typewriter Co., Syracuse, N,  Y., U. S. A. 
We have 20 branch offices In the principal cities tbrougbout the United States. 

ZINC ETCHING� �  � • t 1iA�;PRO.CE�1 2oF e .'-I\t�!t 1Ij�. MABG:;�NS�S. 
CATA LO G U E  WORK ,..� SOUVEN IRS. A S PECIALTY 

A "LI K ifj;L°T&lio!!;BUILDlNG 
. � .  . D scoT flewyor�. 

CHOLERA : EPIDEMIOLOGY OF.--
By Dr. G. Archie Stockwell. An Interesting and valu_ 
:g��Y�r���tt����S!i.�i����nd�!b:ot:���d1i�l�i:� ease. Contained in SCIENTIPIC AMERICAN SUPPLE_ 
MENT. No. 8S8. Price 10 cents. To be had at this Office and from all newsdealers. 

A pparatll!l ud Material. 
"". 

Hanson & VanWinkle Co. 
N'ewnrk, " . J. 

81 LIBERTY ST., N. Y. 23 S. CAN AL STREET, 
CHICAGO. 

Columbian Exposition Electrical Bldg., Section L. Col. " 

THE ARMSTRONG MACHINES, 
For()uttlll"Oll"aad Threwllnlr Pille. 

For Hand 
or Power. 

�parsons Horological lnstitute. 
earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, IDE & CO, W' Circular fra,. 
302 Bradley Ave., PEORIA, ILL. 

ST ER EOPT I CON S .  
MAG I C  LANT E R N S  A N D  
ACCESSORIES. SEND FOR CATALOGUE 
TO CHAS BESELERMAK!R218CENTRE 5T. 

N EW YOR K .  
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Only 83.00 R YeRl', Inchlilillil l�o!!ltall'e. 
WeellIY-!l2 Numbe1''' R Year. 

Thill wid"h circulated and splendidly iIIustratell 
paper Is published weekly. Every number contains six
teen �es of useful Information and a large number of 
orl,dnal engravim:s of new Inventions and dlecoverles. 
representing Engineering WorkS, StelUU !fachinery. 

fbV'ent-ions, Noy�ties in Mechanics, Manufactures, 
C1!'n'l�l",:. Electricity Tele!n'aphy, Pbotography, Arcbl

Agriculture, Horticulture, Natural History, 
etc. Complete list of pl\tents each week. 

TCI'IIIS of �1?fJ'8c'·lptioll.-one copy of th� SCllm
TU'It' AMERIOAN will be sent forolle lIeltl'-52 numbers
postage prepaid, to any !:!ubscrlber in the United States, 
Canada. or MeDco, on r(>cell"t of rhl'ce dol In 1'" by the 
publishers; sl.Jt montbs, $1.50; three montbs, $1.00. 

C III b8.-Hpeclal rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit is tly Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes. eecurely sealed, and correctly addressed, 
seldom goes 88tray. but Is at the sender's risk. AddresS 
a.ll ietters and make all orders. drafts, etc., payable to 

lU U N N  &: CO., 3U1 Bl'ondwRY, New York. 
'r U E  

Jdtlltifi( 6\mtri(ltll Jupplemtnt 
This is a separate and distinct publication from 'l'RE 

SCIENTIFIC AMERICAN. but Is uniform tllerewitb in sille. 
every number containing sixteen large pages full of en-
1IT3vings, many of which are taken from foreign papers 
and accompanied wltb translated descriptions. 'I'B E 
!:iCTENTIFIC AMERICAN SUPPLEMENT ispulllished week
ly. and Includes a very wide ranj;l'e of contents. It pre
sents the most recent papers by eminent writers In 1111 
the principal departments of Science and the Useful Arts.. embracinll BioloJ[Y, Geology. Mineraloj;l'Y. Natural 
History. Geo!n'apby. Arcba'oloj;l'y, Astronomy ChemiS
try, Electricity. Light, Heat, Mecbanlcal Engineering, 
Steam and Railway Engineering, Mining, 'Ship Building. 
Marine Engineering, Photography. Technology, Manu
facturlnJ[ Industries. Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy, Biography, :Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

The most It1Il!OrtaHt R1!l}ineerifla lVorks, MechanlsmB. 
and Man�fRCtures at home and abroad are llIustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United Statell, 
C&nada, and MeDco, $5.00 a year; or one copy of tbe 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, bOLh malled for oneyea.r to one address for $7.00. 
Slnglecoples,lO cents. Address and remit by postal order, 
express mOney order, or check. 

MUNN k VO •• 361 Broadway, New yo .. I,. 

�uilditt!l (!;dititm. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AN') 

BUILDERS' EDITION is Issued monthly. $2.50 a year. 
8inllle copies. 26 cents. Thirty_two large quarto pages, 
forming a large and splendid lfruralline of Architecture. 
richly adorned with elel]ant plates lit c% n, and with 
other fine en�avings; illustrating the most interesting 
exa.mpJes of modern architectural construction and 
allied subjects. .. 

A special feature is the presentation in each number 
of a variety of the latest and best plans fOl' private resi
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, together with Plans, 
Descriptions. Locations. Estimated Cost. etc. 

The elegance an(\ fjlhea.pness of tbis magnificent work 
have won for it th� Largesr Cil'Cll lRrion of any 
Architectural publtcatlon in the world. Sold by all new!:!� 
dealers. $2.50 a year. Remit to 

MUNN & CO., Pllblisllertl. 
361 Broadway. Sew York. 
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