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THE OTIS ELEVATORS AT THE COLUMBIAN EXPOSITION. minute. The machinery is installed in the basement of the 
The display of elevators at the World's Columbian Exposi- building, immediately under the elevator shaft. The arma

tion is very large and iucludes practically every type of ele- ture shaft of the motor is coupled direct to a worm shaft by 
vator that is used. Probably a dozen different manufac- insulating coupling. This shaft engages two gear wheels, 
turers make exhibits. The largest and most noticeable which in turn engage each other. The worm shaft is double, 
display is made by Otis Brothers & Company, of New York, being both right hand and left hand, so that there is no end 
who not only have a large and fine exhibit in the Transpor- thrust, this being taken up between the two wheels. The 
tation buildin/?, but also have many elevators in actual use electric controlling device is a solenoid coil, which is in the 
throughout the Exposition. Three elevators are conspicuous main armature circuit, and. which acts on a core rigidly 
features in the space occupied by the exhibit of this company, attached to the rheostat brush. thus automatically control
and these are in constant use, carrying passengers to the ling the amount of resistance in the armature circuit. The 
gallery and return. In the central tower of the Transporta- mot.or is of the Eickemeyer type. The armature makes 800 
tionbuilding eight hydraulic passenger elevators have been revolutions per minute and the speed is readily reduced by 
installed. These were designed primarily to carry people to means of the worm shaft. The motor is compound wound 
the roof promenade and restaurant, but after the hurning of and so arranged that when the operator throws on the cur
the cold storage plant the Exposition management closed rent it nses both the shunt and series field�; but when the 
the roof to the public, and since then only two elevators have load is started the series field is automatically cut out, leaving 
been used, and these simply to carry people to the gallery. the shunt field to contr�l;the speed. The brake device is of 
In the Administration building there are eight Otis eb!ctric the iron strap pattern, laced with leather, applied automati
passenger elevator engines. In the Manufactures and Liberal cally. 
Arts bnilding there are four electric elevators which carry A great many electric elevators constructed on this same 
people40 the roof promenade, while in the Casino building general plan, except so far as the counterbalance is concerned, 
there are two hydraulic passenger elevators, one hydraulic have been installed by the Otis Company. The general plan 
freight elevator, and two hydraulic direct-acting dumb ele- for counterbalancing is that the weight of the car is almost 
vators. 

. 
counterbalanced by a weight attached directly to the car, 

No elevators at tbe Exposition have attracted so much while one-half the maximum load is connterbalanced by 
attention as those in the Manufactures and Liberal Arts another weight attached to the opposite drum from the main 
building. These have the highest rise of any electric eleva- hoisting cable; the result being that the motor is not called 
tors in the world-a distance of 185 feet. The distance, how- upon to work except to one-half of the rated. capacity of the 
ever, seems much in excess of this because the tower in which elevator. These elevators are provided with an automatic 
they run is in the center of the north end of the main aisle of stop at the bottom, also at the top of travel. The application 
the building, and is open on all sides, as may be seen by of electricity to elevator use has been very successful, as is 
examining the illustration on this page. shown by the effi<!iency of these elevators at the Exposition, 

These elevators are operated by electricity, and represent and it has been in use long enough and has been tested 
the latest achievements in the manufacture and operation of thoroughly enough to prove its special advantage". It has 
elevators, both from a commercial point of view and from advantages over steam on account of its economy under 
considerations of safety. There are four cars in this shaft, general conditions, smoothness of operation, and freedom from 
but they are run in pairs, so that in reality there are only two dust, noise and heat. Neither does it require the attention 
plants, which are attached to opposite sides of the drum, and of an engineer or other skilled attendant. As compared to 
which have no independent counterbalances, as the cars hydraulic elevators, the electric elevator does not occupy as 
balance each other. Each car has a carrying capacity of much. space, is cheaper in first cost, and in ordinary use is 
fourteen people, and there is an attendant in each car, probably cheaper of operation, as it calls for only as much 
although the operating is done in one ear for each set; that energy as is required to manage the load, while the hydraulic 
is, the wheel'operating device in one car controls not only the elevator uses so much water regardless of the weight of the 
operation of that car, but also the one which counterbalances load, and works to its fullest efficiency only when every load 
it. The cars are run at stated intervals and are started at a is a maximum one. 
signal, at which the doors at the top and bottom are closed. There are conditions, however, to which steam and hydrall
The electric motor which operates each machine is of 15 horse lie elevators are especially suited, and the latest achievements 
power capacity and derives its current from the 500 volt Expo- in the construction of these eleva.tors can be seen in the 
sition power eircllit. The speed of the elevators is 200 feet per I exhibit of the Otis Company. The elevators in the tower of 
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274 
the Transportation building have two compound 
Worthington pumps, which pump water iuto 20,000 
gallon pressure tanks. A hydraulic pressure of 90 
pounds is used. The cars are supplied with all safety 
devices and with an automatic stop, so that they stop 
at the top and at the bottom independently of the 
operator without shock or jar. This is accomplished 
by means of a sleeve, which gradually closes the port 
as the main piston approaches the end of the cylinder, 
thus controlling the egress of water and bringing the 
car to rest gradually. Many of the cars exhibited 
have inclosing doors which are operated automatically 
by compressed air. 
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HOW TO BECOME AN ELECTRICAL ENGINEER. 

The SCIENTIFIC AMERICAN from time to time is 
asked by its correspondents for hlformation on the 
subject of. technical education. At [the present 
time especiaily t. question is ;tsked with reference 
to electricity and electrical engineering. So much is 
being done iIi this field of work, and the importance 
of the subject is becoming so great, that young men 
are inevitably attracted toward it. The information 
sought from us frequently is the address of a school 
where electric engineering is taught, or what are the 
best steps for a young man to take to become an 
electrical engineer. 

Sir William Thomson has stated that an educated 
mechanical engineer requires but a few months study 

improvement in the construction of steam elevators, The Scietltlfic Ame"icRn Supplement to make of him an electrical engineer. It is fair to 
and which is shown in this exhibit, is the compound. l:r..:!!:;�"!.Ik'l��r�"i'�t��:'';,���:l;i:'Ml1;���o�:s��nll:)���s1'z� assume that the average young man contemplating 
This has great economy in operation, and the lowering with ScIENTIFiC AMERICAN. 'i'erms of suhscription for SUPPLEMENT. electricity as a profession, if doing so with any justi-
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Steam elevators are used largely in factories and else
where where steam is to be had readily. The latest Rtm�� E"Cb� &i 'iflo".::l'!:�����rd�h?:�8�"s�:::t,t ���hPo�k. 

of heavy loads is controlled without the use of the " - - I fication Whatever, from the force of circumstances 
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and lock it firmly to the guides should any undue "uiMilla Edition. The electrical station of the present day is based 
speed be attained from any cause whatsoever in de- THE ARCHITECTS AND BUILDERS I!:DITION OF THE SCIENTIFIC AMERI- for its successful operation largely on economy in 
scending. The elevator shown in the foreground of f��� ���p�a�?�¥!�����I�y:�r:,t::d"!'�����f �g:'tu���lh�';t';SI:.: the generation and utilization of steam. The finest ex
the picture of the exhibit is one of these compounds. g:�\��g

pI!.'ies':'��� ng
ar3:i:::'C:;:,""ciw::u��S,

n�r i�
r ;�il�l:,�:'�d��t amples of the steam engineering in this country are 

The two shown in the rear of the space are electric, }�t:li� ::::: l.:'i�';.�t:�f!�t)ja;�h�4��rn �r'�,�i:R�:,� te::,�I�"c�rl:! supplied by them. The general engineering knowledge 
so that these in the exhibit space and those in the t����';tl�o� �!t: W:&�It.il1 tc any part of the United ..."tes, Canada must not, therefore, stop with simple mechanics. The 
tower illustrate the three types of elevators manufac- g�:�G!�8'r�:}gl::iLJ'�J��W.o�°!t�� ���:T���nl'"!t·�kfc'A�,�.r:,r.; student must make up his mind to acquire the fullest 
tured by this company. ���rgr:er�teaf.r:':in:igJ�re��Trg:.�� ch!:��:i-I'2'X,::r::c�'�n� ��: possible knowledge of steam engineering and prac-

This company has installed several elevators which PLEMENT, ,9.00 a year. ;0 foreil<D Postal Union countries. $11.00 a y .... r. tice. It is not enough to know how to run an er.-
are of more than passing interest, as they show what a ,",pulliNIt Edltloll of rite ,",cien,illc Amel'ican. gine and boiler, he must understand the theory and 
degree of perfection has been attained in this direc- LA AMERICA CIjlNTIFICA E !NDU8TRlA.L (Spanish trade ed.ltlon of the construction of prime motors. When he feels that 
. . . . . .  SCiENTIFIC AMERICAN) is p ubll�hed. monthly, uniform in size and typo-.i . 

tlOn. The elevators In the Elffel tower at ParIs are of g raphy With the SCIENTIFIC AMERICAN. Every number of La Amfl"lwis he is a thorough mechanic and thorough steam engi. 
. p"ofusely illustrated. It is the finest scientific, Industrial trade paper I thIS company's make. At Weehawken, New Jersey, rrlnted In the :3panish language. It c irc ulates thronghout Cuba, the West neer, it wil be time for him to think of completing 

. • ndies, Mexico Central and South America, Spain and Spanish posses- h' d t' b . I t t· th I are three hydraulIc elevators, each car havlllg a ca- I sions-wherever the Spanish language Is spoken. t8,00 a year, post paid to IS e uca IOn y speCIa a ten Ion to e e ectrical 
Pacitv of 135 people or 20 000 pounds and yet make a any part of the world. Sing le coples1!5 cents. See prospectus. branches. While the theory of the science leads . " MUNN & co., Publishers, 
speed of 200 feet per minute. This is probably the 361 Broadway, New York. him to the higher mathematics, yet for practical 
largest elevator plant ever installed. The company is d!![; o�h�a�

aie����� �:;!"!!n
l�e�itf:.�s <;::!i.;:,xfte��:o��YJfM� work little more than elementary algebra is re

now installing a large plant in the tunnel under the &� Readers are specially requested to notify the pnbllshers In case of quired. Our student must study the theory and 
harbor at Glasgow, Scotland, which has six lifting and any failure delay, ur IrreguJarity in receipt of papers. mathematics of the subject from books. While doing 
six lowering elevators, each of a capacity of 12,000 NEW YORK, SATURDAY, OCTOBER 28. 1893. this his practical studies should not be neglected. 
pounds. This plant will work at a pressure of 800 With his knowledge of mechanics he can construct 
pounds. Each of these elevators will be equipped with (ion,ent8. 

dynamos, motors, and other objects in the engineer-
the so-called Thorpe valve. By use of this device a <lI1u8trated articles are marked. with an asterisk.) ing field, as well as galvanometers and instruments of 
certain quantity of waier is called for when the load is Antiseptic. Intestinal. a new ..... 281 I LaunChl a 27 foot (5440) • . • • . • • . • • •  285 preCISIOn. His last and graduating course will be an 
under 6,000 pounds, and a double quantity when the if�;:p'h�g�m i;,afIii.tor;;Of m =e�I�1�f:�n�!f!��.a;�:n·I: 276 experience in the actual labors of an electrical station. 
load exceeds 6,000 pounds. Another plant that the Oti� :rr';I',���::::';t�iO���:::::::::: m MIl.re:arr:ru"Cilon·ooiCa*:::::::: � • •••• 
Company ha� in!;ltalled and which embodies many prin- 8�i':r';,l'ir�,�u=Wg�u���:::: � Me��,,:,�!,:�����.�.���i��:.���� 277 Reported Open Water Near the North Pole. 

ciples of the elevator is the inclined railway in the 8t�l:r.r.rJ�:i����'���l�.�����·m �l::::g�sb��e�:�d:ilvertng;: m A vessel recently returned to San Francisco from 
Catskill Mountains, which is 7,000 feet long, has a rise 8�:;:;:ve�er:i!':,

m�l:.;;,�=alg; 275 Mg:'t" ':J,r.;�o���·water·ne,;,::::·.: �l carrying supplies to the whaling fleet in the Arctic 
of 1,600 feet and carries 100 passengers with their bag- com�';,�c:.
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Cooking by Gas. 

Briefly enumerated, its advantages are: 
It is always available at a fixed price; avoiding the 

necessity for the troublesome and tedious distribution 
of wood and coal, and saving the rent of a cellar and 
loss of money from market fluctuations. 

Stora6e of fuel in the immediate neighborhood of the 
kitchen fire being unnecessary, the use of gas diminishes 
t'le risl. of fire in a house. 

The full heating power is developed from the moment 
of lighting a gas fire; thereby saving the time and labor 
spent on fire lighting, which in the case of liquid fuel is 
accompanied by dauger, and accomplishing the work 
in the shortest possible time. 

Increase or decrease of gas consumption according to 
the requirements of the moment; taking the place of 
the inevitable stirring of the fire, or removal of vessels 
from it. 

The�nsumption can be controlled by the meter, so 
as not to exceed a certain limit ascertained to �uffice for 
requirements. 

It can be used with advantage in small as well as 
lar�e apparatus; the consumption being exactly pro
portioned to the work to be done. 

Scorching of food during cooking is completely pro
vided against, since each burner can be turned down 
at any time, and the heat regulated to a nicety. 

The radiant heat from a gas fire can be taken advan
tage of in wintpr for warming the kitchen, but in 
summer nearly wholly suppressed. 

The retention of the full flavor of food is promoted 
by gas cooking, through the complete control of the 
application of heat. 

No smoke is evolved from a gas fire, and damage to 
property, cost of cleaning, and all the inconveniences 
associated with the smoke nuisance, are avoided. 

• •  e, • 
PERHAPS the meanest of all swindlers are those who 

prey on poor inventors. They look over the Gazette, 
issued by the Patent Office, every week, and get the 
names of those to whom patents have been newly 
granted. Then they write to each one, saying, "We 
see that you have got a good thing. We know certain 
parties who will put it on the market, supplying the 
necessary capital. Send $20 to cover the cost of 
negotiation!'." The inventor perhaps borrows the 
money and fowards it by mail. Subsequently he is 
informed that $15 more will be required, and in this 
way he is worked' until nothing more can be got out of 
him.-The Engineer. 

Electrical engineer, how to be- Pneumonla, lnfectious ............ 280 had followed it in a northerly direction until he 
Ex��yo��· ·Coiumbia,:,:,:,catti;': 27

( ���:cr�J.U�'k':J���":::::::::: � reached a point a little above eiyhty-four degrees, or 
8r1ze, at the' ................... 281 Railroad speed., hig h ... . . . . . . . . . . .  283 

f th th h th G I . . h Citfdwellersrepre.ented at the 275 Respiration artillcial, new ap- ar er nor t an e ree y expedItIon reac ed. 
Or!!ans and pianos at the" ...... 277 paratuslQr* . . . . . . . . . . . .. . . . . . . .  280 It ·11 b . t t· t k h th th' t Ot •• elevators at the'.......... 273 Rlfie, the new navy . ....... . . . ... .  283 WI e In eres Ing 0 now w e er IS repor can 
Note.. . ........................ 275 Scientific training . . . .. . . . . . .. . . .. . 27( b 'fi d h th t h' If t t S Fireworksi. whl.tlIng . . . . . . . . . . . . .. 277 Screws, cold for"ed. . . . . . .. . . . . .. . .  278 e verI e w en . e mas er Imse re urns .0 an 

���
w

:�iJn: 'b"?��. ��.::::::::: � �rJ:��gm\�:st'��l� �:. .. :: :.: � I Francisco. 
India l'!'bber tree, new .. . . . . . . . .. .  278 Turbln.e, au 1 :nJ H. P. Lell'el. . . . . .  280 Four years out of five the l·ce packs I·n so heavI'lv InventIOns, rec ently patented ... 284 WarshIps, ntted States . . . . . ... . 278 • 
Iron, pure .... ..................... 277 Whale, horse power .. . .. ....... . . . 278 between Point Barrow and the mouth of the Mac-

TABLE OF CONTENTS OF 
kenzie that it is impossible for vessels to penetrate 
it, hut more frequently there is an open sea off into 

SCIENTIFIC AMERICAN SUPPLEMENT the northeast from Point Harrow. This direction, 
however, is regarded as a death trap by the whalers, 

No_ 930_ 
For the Week Ending October 28, 1893. 

Price 10 cents. For sale by all newsdealers 
PAGE 

I. ANTHROPOLOGY.-Tbe Prehensile Function of the Foot.-An 
interesting article on the development of which the buman foot Is susceptible, with dill'erent examples.-Lim itations of the power. 
-( illustrations . .. .. . . . . . ... .. . "1' • . • • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  14B68 

II. inOGRAPHY.-Brindley, the Famous EngineH.-Notes on the life of an early hydrauliC engineer .................................... 1(857 
III. CHEMISTRY.-Flame.-A recent lectme before the British As

sociation.-By Prof. SMITHELLS, of Leeds.-An admirably inter-
esting presentation of the subject...................... . ........... 1'869 
Of

S
:�r;�g:, dOit:� f�I�'t'b�:���·di!.r.,��'ttt'l'h��n��� �Y:!r:!� tlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 148'10 

Tests for Carbonic Oxide In Alr.-Delicate tests for the presence of this poisonous gas In air .. . . .. .... . . . . .. . . . . . ... . .. . . .. . .. . . . ... ..... 148'10 
IV. COLUMBIAN EXPOSITION.-Tbe World's f'olnmblan Exposl

tion.-The Russian exhibit In the Palace of Manufactures and 
Liberal Arts.-The beautiful R ussian pavilion and the national exhibits.-1 iIlustration. ................................................ 14863 

V. MECHANICAL ENGIN.I!lERlNG.-Alldays' Detachable Vise Clamp.-Slmple appliance for holding round bar. and tube. In a vlse.-lll1ustratlon ...................................................... 14&12 
Mechanical Selence.-By JEREMlA.H HEAD.-A very remarka

ble paper touching on the applications of mechanics tc terrestrial 
and aerial progresslon.-The subject of the exhaustion of coal .. . 14859 

VI. MEDICINE AND HYGIENE.-Street Vaeclnatlon in France.-Vaccination of Parisian. In the street.-1 Illustrat lon ............. 14856 The Nurseries of Cbolera.-Hurdwar and Mecca.-ByERNEST 
�i\!Intr����e��:I��

a
:r�fs'!:.�e�ffl�:t;;::,�';,��.����. ?�� .��� 1(856 

and is religiously avoided. It is such a trap as 
De Long deliberately went into after being cau
tioned in the strongest terms by whaling masters not 
to be enticed into it. There have been seasons dur
ing the past twenty years when this northeastern ice 
entirely disappeared, and about ten years ago, one 
whaling master, who was determined to find whales, if 
any were to be found, took the risk and went in this 
direction some two or three hl,mdred miles, as he esti
mated. Even then he did not reach any barrier. 
The water was free from ice, and from whales, too; 
hence he returned rather than risk going farther and 
stand the chance of the Ice closing in on him from 
behind. But he reported finding considerable drift
wood and s<leing land birds. This led him to be
lieve that land yet unknown and unexplored was 
not very far away. Since that time no whaler has 
explored in that direction until this one reported in 
the press dispatches. Hence it will be of importance 
to the scientific world to hear the full report of this 
voyage. 
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Many fine specimens of ivory tusks are to be found 
in the exhibit of the Brunswick-Balke-Collender Com
pany. Some of tbese are quite straight while others 
are spiral and twisted. A pair from Zanzibar measure 
8 feet 4 inches and 8 feet 5 inches respectively in length, 
and they are remarkably fine mates. 

Grand Rapids, Mich., prides itself upon being a fur
niture center of the earth. There are at present sixty
two furniture factories in that city, and seventeen of 
them combined and made up a novel exhibit in the 
Manufactures and Liberal Arts building. This exhibit 
has been of great service to the American public, but 
more especially so to the foreigners at the Exposition, 
both because of the fine quality of the workmanship 
and the reasonable prices. 

One of the most attractive sections of the space occu
pied by this exhibit is a corner fitted up as a sleeping 
room with five pieces, each made of bird's eye maple. 
The set is valued at $1,000, and is made up of contri
butions from four manufacturers. There is a good deal 
of hand carving on this and most of the other furni
ture, which attracted the admiration of the French 
workmen. The many pieces of furniture made of ma
hogany show that this wood retains its popularity. 
There are several elaborate folding beds of old San 
Domingo mahogany. One of these is elaborately 
trimmed with gold-plated brass ornaments, and com
prises, besides a folding bed, a wardrobe, writing desk, 
chest of drawers, etc. It is valued at $2,500. One 
room fitted up as a dining room is furnished with a 
dining table and chairs to match, sideboard and side 
table of rich mahogany, all in colonial style. Another 
room is fitted up as a sleeping apartment with four 
elaborately carved mahogany pieces, which are valued 
at $1, 400. Most of the furniture is designed on French 
lines, but is Americanized, as it has strength and solid
ity added to it, and there is a great variety of designs, 
as these factories change their styles twice every year 
-January and July. The furniture shown in this ex
hibit was taken from the stock manufactured during 
the period between January and July last. It is now, 
however, out of date, new patterns having superseded 
them. 

The only comparatively cheap furniture is the fur
ni8hing of a sleeping apartment with a set of three 
pieces of curly birch. This wood is becoming very 
popular. 

Guatemala gives an excellent idea in its building of 
the type of houses occupied by the wealthier classes in 
this and other republics at the South. In the interior 
court of the building is a fountain and a large display 
of orchids and other tropical plants. The exhibit is 
surprisingly large and varied, and is classified in dif
fl'ren t rooms under the heads of agricultural and natu
ral products, geology, fauna, flora, liberal arts and 
:manufactures. The display of birds and animals is ex
<cellent, and in the department of natural products cof
fee and cabinet woods are the most attractive features. 
Coffee is sold in a little paVilion adjoining this build
ing, in order to make it popular in this country. 

Colombia exhibits more aboriginal antiquities of 
both pottery and metal work than the other southern 
republic. There is also shown in the building of this 
government a collection of insects and brightly colored 
butterflies. The handiwork of the native Indians is 
well shown by many specimens of carved wood, wax 
figures, etc., illustrating traits in every-day life among 
these natives. 

The exhibit made in the department of manufac
tures in the British section of the Palace of Manufac
tures and Liberal Arts is interesting. Nearly all the 
well known manufacturers of high grade china make 
displays that are not excelled, if equaled, by anything 
in their line at the Exposition. The display of 
Royal Worcester ware is very complete and com
prises many beautiful vases, dining sets, lamps, etc. 
The largest piece of this ware ever made is a vase 
very graceful in design and richly ornamented, and 
valued at $6,000. The display of Cauldon china has 
attracted particular interest, particularly the set of a 
dozen plates called the " Evangeline" set, each plate 
having painted in its center a picture execnted by 
Boullemier, representing an incident told in this poem 
of Longfellow's, so that the set practically recites 
the �oem. The price of this set is $2,000. These 
plates have probably been sought out more than 
any other special work in the exhibit of china. The 
Shak�peare vase is another popular piece. It stands 
three feet high, and on the base are four flgures 
representing "Comedy," "Tragedy," "History" and 

'titutifit �mtrita •• 275 
" Poetry." The vase is elaborately ornamented. I of oriental manufacture. Considerable teak carving is 
There are eight panels, a Shakesperean heroine being! also shown in the other spaces occupied· by India. The 
painted on each panel. This painting is also the larger part of the exhibits however are of Benar€l!ware, 
work of Boullemier. Still another work by the same carved ivory and sandal wood, cutchwork in I!olid I!il
artist is the Columbus vase. Doulton, Coalport, Min- ver, Bombay Delhi, and Jaypore pottery. 
ton, Wedgwood and other well known wares are In the Ceylon exhibit is a pagoda of octagonal design 
also represented. A Lambeth vase most elaborately after the manner of Cingalese ecclesiastical architec
designed, six feet three inches high, is one of the ture. The posts of this pagoda are of ebony, satin 
striking pieces. This piece was purchased by the wood and jak wood, elaborately carved in oriental 
Gaekwar of Baroda. In the Wedgwood exhibit style. There is also an exhibit of native cutlery, metal 
are many beautiful specimens of pate surpate ware work, basket work, etc. 
and reproductions of the famous Jubilee .:vase pre- The exhibit of cooking stoves in the German exhibit 
sented to Queen Victoria in 1887. wotdd bear close study and observation by American 

There is a notable display of teprod�ctions of stove manufacturers, so far as appearance is concerned. 
Irish antique art metal work. Many of these pieces Some of the American made stoves are very elaborate 
date back from a thousand to fifteen hundred years, in the ornamenting in the iron casting and in nickel 
and would be considered not only fine but decidedly plated trimmings, but the German stoves are finer in 
artistic in the present day, with all the advantages effect, more artistic and more attractive by the use of 
that the progress of the intervening centuries have I tiles in place of iron. 
brought. Among the most interesting things of this The second week in October brought a most re
display is the collection of gelts, which are the oldest markable attendance at the Exposition. During seven 
weapons known in history next to stone weapons. days there were 2, 121,794 paid admissions. This falls 
These are made of an alloy of bronze. There is but a little short of the entire attendance of either the 
also a remarkable well made iron bell called the Bell months of June or July, and is nearly one million more 
of St. Patrick, which is believed to be the oldest relic than the attendance during May. 
of Christian iron workers. The banquet tendered the representatives of all the 

In the division of household decorations the display foreign nations and scates represented at the Exposi
of embossed and tapestry wall paper and other I tion was held in Music Hall, October 11, and was the 
draperies is excellent, and as a combination of the; greatest social event since the Exposition opened. 
various exhibits in this division, there is shown a re-: Covers were laid for 450 and the hall was profusely de
production of the Hatfield banqueting hall. This room! corated with flags of all nations, while all national airs 
is exceedingly rich in antique and carved oak, tapes- . and other distinctive music was provided throughout 
tries, and other old reproductiQlls. In the !leCtion of' the evening. The galleries of the hall were occupied 
floor coverings, several rugs are ghown which 'fepre-, by ladies. Thousands of palms, roses, and other de
sent an amount of handwork which is quite beyond' corative plants and flowers transformed the hall into 
the comprehension of an American. The choicest of a bower of verdure and color. This banquet was 
these is a small rug which occupies a glass case by purely unofficial, although it was tendered the repre
itself. This rug is made of silk and each square inch sentatives by those who have been active in creating 
contains over two hundred stitches, each stitch being and managing the Exposition. 
tied separately by hand. The entire rug represents 
400,000 such stitches. It required twenty-eight miles Homes and Remains of" the ClUJ' Dwellers. 

of the finest silk thread to complete this work. An- BY H. C. HOVEY. 
other fabric equally as incomprehensible in the amount A rugged mass of staff, building paper, and sheet 
of handwork it represents is the finest piece of linen iron stands near the Anthropological building at the 
ever made. It is most delicate fabric and contains six World's Fair, painted in imitation of red sandstone, 
thousand threads in the width of thirty-six inches. and with beetling ledges and strange surroundings. A 
But in the display of Irish lace is a piece of handwork sign tells us that this is the Cliff Dwellers' exhibit; 
much more delicate in appearance and which ap- and we learn, on inquiry, that it stands where it does 
parently required more skill in making than either with the approval of Prof. F. W. Putnam, chief the 
this liuen or the rug. This lace is made of the finest Department of Ethnology. The stucture is designed 
thread of two-ply Shetland wool. It is two yards and to represent a Colorado land-mark, known as "Battle 
a half square, weighs two ounces and a quarter and Rock," but called "Spirit Rock" by the Utes and 
contains abont eleven thousand yards of �he two-ply Navajoes. Here dwelt cliff men, whose singular habi
thread or twelve miles of single yarn. tations are found by thousands, though long tenant-

The display of fine arms made by British manu- less. not only in Colorado, but also in Utah, Arizona, 
facturers is a very popular resort to men and es- and New Mexico. According to Schwatka, similar 
peciaUy to Westerners .. Well known makes of shot abodes are still occupied in Mexico; but the more re
guns and rifles are exhibited, and there are models cent researches of Lommholtz show them to have be
large and small showing the action of several makes longed to It different and later style of architecture. 
of guns, also illustrating the working of some of the Attempts have been made, with good success, to re
new hammerless guns, shell extractors, etc. In the produce the cliff dwellings on a small scale, by Messrs. 
Greener exhibit are the latest Martini-Henry rifles, Jackson & Holmes, and casts are for sale by Mr. Ward, 
also other rifles, including double' barreled elephant of Rochester. 
rifles and the new regulation 0 '303 repeating rifle. The It was reserved for Mr. H. Jay Smith, of Minneapo
size of the elephant rifles and the fact that they have lis, aided by the liberality of Mr. C. D. Hazard, of the 
such large bores and that they shoot shells is an end- same city, to develop the idea on a surprising scale and 
less source of comment. A still larger gun shown in with much accuracy. On meeting Mr. Frank Cush
this section is the Greener whaling �n. It has been ing, the white Zuni chief, I asked his opinion of th�ir 
used for many years in the British whaling service for cliff dwellers' exhibit. His emphatic reply was: "It 
shooting whales. Its limit of range is about six hun- is magnificent, both in conception and development; 
dred yards. and its museum is unquestionably genuine and very 

A fish hook manufacturer displays in an adjOining representative." Probably there is no better judge of 
exhibit a lot of hooks so fine in size and light in weight' such matters than he. More than one hundred thou
that 500,000 of them weigh only 22 '77 ounces avoirdu- sand persons have visited this quaint exhibit; some of 
pois. In this exhibit there are also fish hooks of all them men of science, but mostly people from the com
sizes and for all uses as well as all kinds of flies. In mon walks of life, who probably took their first lessons 
this section wire is made into fish hooks and needles. in anthropology and archmology from the intelligent 
The full operation of making the needle from the coil and obliging guides. 
of wire to the finished article is shown, and is ex- The structure now described is 200 feet long and 65 feet 
tremely interesting. high. In inclosures around it are kept domesticated 

In a modest display of druggist supplies is shown wahpiti, deer, mountain sheep, and other animals pe
the medicine chest that Stanley took with him on his culiar to the region. Precipitous trails wind over the 
last trip through Africa. It comprises a solidly built I hill, and at all hours of the day may be seen people 
wooden box incased in an outer box of tin. There climbing afoot or riding on the sure-footed burros kept 
are forty bottles in the box, each bottle in the for service. In the crevices of the quasi rocks cacti, 
box being labeled. The various tabloids remain now sage brush and yucca plants maintain a struggle for 
just as they were when the case was brought home by! existence. On each sideof the entrance are ruins of estu
the explorer, except that pieces of cotton are stuffed fas, through one of which we are admitted on paying 
in each bottle to prevent the tabloids from being the small sum requisite for mJtintaining the exhibit. 
broken by any jar. Accompanying this box is a little What an abrupt transitiopAroni the brilliant displays 
covered pamphlet bearing the ",ords "Traveler's of modern art and manufacture to these ancient forms 
Medical Guide, H. M. Stanley." O�the iI/side to the of human life. 
cover of the box is a little case containing'·a full outfit I At the head of the canyon stands the Cliff Palace, 
of surgical instruments. . reproduced on a scale of one-tenth the actnal size. 

Of the exhibits made by the colonies of Great Britain The model is 43 feet long ; hence we infer the original 
in the Manufactures and Arts bnilding, the most at- to be 430 feet in length. The village (for such it is, 
tractive and interesting is that of India. The gem of rather than a palace) contains on the ground floor 127 
the exhibit is an India room constructed almost en- rooms; but it is thought that there must have once 
tirely of teak wood, elaborately carved The interior been as many as 600 in all the stories. Some of these 
is finished with the same completeness that the exterior are round and others square, and they are of various 
iI', so far as the carving is concemed, and the ceiling sizes. Some were doubtless temples, others watch 
is laid off with panels, while the cornice is very heavy towers and others granaries. But most of them were 
carving in teak. The furniture and draperies are also (Continued on page 279.) 
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THE TEACHING OF SWIMMING. in the water. The apparatus consists of two parts. 

All those who occupy themselves with natation know One is fixed and serves to sustain the head and chest. 
how difficnlt it is, at least for certain persons, to learn The other, is movable and serves to guide the limbs 
how to swim. This may appear somewhat strange in the accomplishment of their motions. The fixed 
when we know that the human body is sustained part is formed of a chest support, A, inclined toward 
naturally in water. It is the slightly too elevated the rear and provided with three legs. This support 
position of the center of gravity that obliges man to presents an appendix which carries a chin support, 
make certain motions in order to keep his head in the B, upon which the chin of the pupil rests. The 
air and also in order to move forward in the liquid body of the pupil upon the apparatus is in the 
element. At all events, the exertion to be made must very position that the body of a swimmer occupies 
be very feeble, and the motions to be effected are naturally in water. The movable part is the really 
very simple. They mnst especially be regular and be interesting feature of the apparatus. The direction 
executed without precipitation. They can therefore 

I 
of the motion of the arms is effected through the 

be learned by every one without distinction. But aid of two rubber straps fixed at one end to the chin 
many people cannot succeed in ridding themselves support and terminating in wooden knobs serving 
of a sort of instinctive fear, which, as soon as they as a support for the hands. The direction of the mo
are in the water, makes them lose their heads, so tion of the legs is obtained by the aid of rubber 
to speak, and causes them to make irregular and pre- cords. To this effect, the hind legs of the fixed part 
cipitate motions. They immediately get fatigued and are provided with horizontal crosspieces, CC, movable 
cannot succeed in .keeping their heads above water. around a joint. The crosspieces carry uprights, 
Struck by this fact, teachers of swimming have en- DD, terminating at the upper part in two forks 
deavored to make the pupil repeat in the air the that carry a piece, E, movable around a horizontal 
motions that he must effect in water, thinking that axis, and which is designed to receive the thigh, 
such exercises might prove of some utility. Formerly, whose movements it is capable of following. The up
for example, the pupils were made to execute, stand- rights, moreover, are movable upon the crosspieces, 
ing, the motions of natation, in moving the left limbs where they may be fixed by pressure. The apparatus 
and then the right ones simultaneously. Later, the 
idea occurred to teachers to make the limbs effect the 
general motions in a horizontal position, always with 
the idea of more closely approaching the conditions of 
natation in water. There was then used a bench or ' 
wooden horse, upon which lay the pupil, who did his 
best to sim ulate the motions of extension and flexion 
that he would have to make in water. But the posi
tion upon the apparatus is very fatiguing. The chest 
is oppressed, respiration is interfered with and the ex
ercises cannot last beyond two minutes. The elbows 
and knees touch the horse and the simulated motions 
are necessarily incomplete. Moreover, there is nothing 
to,guide_the pupil in the execution of the motions, un
l�;he�pplies close attention and mnch Willingness 
thereto. 

All such inconveniences would be of slight im
portance were the practice of these theoretical exer 
cises to lead the pupil to sustain himself easily upon 

....... � J , 

tions are easy. His respiration is always free, and he 
can easily remain upon the apparatus for fifteen min
utes. He can, therefore, repeat the motions a great 
number of times and become accustomed to t hem. 
As well known, when we become accustomed to repeat 
a motion, alw ays accomplished under the same condi
tions, we do so in spite of ourselves. It becomes nat-

ural and fatigueless through practice. 
The child, therefore, gets into the habit of 

making the same regular motions upon the 
apparatus that he has to make in water, owing 
to the rubber straps that serve him as guides 
and that have at the same time the happy effect 
of making him find the same resistance and 
the same" bearing points as in water. The 
length of these straps is so calculated as to 
oblige the most awkward person to make, after 
a manner, perfect motions automatically, with
out his having to attend to anything else than 
the giving of the initial propulsion. The rub-
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to do but perfect himself progressively by practice. 
The result is certain and very rapidly obtained. 

The preceding considerations are not solely theoretic 
conditions. They ar e snpported by experience, and it 
is thence that they take all their value. The appara
tus is in use among the pnpils of the Michelet Lyceum, 
who have been the first to beBefit bv the invention of 
their master, Mr. Devot, who has re�eived the unani
mous felicitations of all those who have been witnesses 
of the great advantage that his new apparatus pre
sents and of the facility with which his pupils learn 
the principles of natation, formerly so difficult-for 
certain persons at least. Thanks to it, now, there will 
be no more deception. All persons using the appara
tus will quickly learn how to swim.-La Nature. 

• .  e '  • 
A LATHE SLIDE REST ATTACHMENT. 

The illustration represents a recently patented im
provement of Count Strickland. of Villa Bologna, in 

STRICKLAND'S LATHE SLIDE REST. 

1 
I 

the island of Malta. It consists of a simply con
structed attachment to the slide rest of an ordinary 
lathe, whereby the w8rk may be moved vertically as 
well as longitudinally and horizontally in front of the 
milling tools or cutters held on the spindle of the 
lathe. On the ordinary slide rest, horizontal and 
longitudinal slides are usually secured, and the at
tachment is bolted on the front end of the upper 
one of these slides by a bracket in which is held a 
vertical slide. Projecting from the latter are work 
clamping do�s, on the vertical slide or on a horizontal 
shelf, on which dogs are vises or division plates for 
gear cutting, to which the work may be conveniently 
secured, so that it can be moved to or from the cutter 
in a vertical plane, its longitUdinal and transverse 
movement being effected by the other slides. The de
vice is of very simple and inexpensive construction. 

ber rods force, conduct, and direct the motions • , • • .. 

Fig. 2 .-DETAILS OF SWIMMING APPARATUS. 

begnn in an exact and sure manner. The Electro-chelllical Eft"ects on lUagnetlzlllg Iron. 

pnpils learn the elements of swimming in a In the proceedings of the Royal Society, Mr. T. An
very short time, despite themselves, without drews calls attention to the electro-chemical effects on 

A, chest snpport; B, chin rest; E E, support for the thighs; D D, uprights; 
C C, hOrizontsl crosspieces. 

attention and without effort. This is the great magnetizing iron. From a long finely polished rod two 
merit of the invention ; so we cannot praise the steel bars were cut adjacently, so that they were prac
inventor too m uch for the admirable patience tically alike in general composition and structure. 

water; but such is not the case, and many persons, 
despite the repetition of preliminary exercises, and de
spite their most ardent desires, cannot succeed in 
learning how to swim. The reason of such want of 
success is easy to understand : It is that there is noth
ing comparable between the motions that the pupil 
makes in the air and those that he makes in the 
water. Upon the horse, for example, his head and 
his limbs are unsupported. He finds himself in 
nowise in the condition in which he is in a mass 
of liquid, wherein. according to the principle of 
Archimedes, the entire body is sllstained by the sur
rounding liquid, and wherein, on another hand, the 
limbs, in order to force back the water, have a harder 
work to perform than in the air. 

Again, efforts have been made to teach a child how 
to swim by supporting him in the water and causing 
him to effect the motions of natation. This is the most 
practical process. Its inconvenience is that it ne
cessitates the presence of a teacher with each pupil, 
and, in a large class of children, the teacher cannot 
occupy himself with each of them for a very long 
time. When the execution of the motions made by 
the pupil begins to be perfect, it is not yet finished. 
The efforts that the snpported child has to make are 
relatively very feeble, and when he is placed @ 
alone upon his own resources, without auxiliary ata, 
he finds himself a little disconcerted, and, provii1ed 
instinctive fear seizes him, he will become paralyzed in 
his efforts, and will succeed with great difficulty in 
being able to swim alone. 

Mr. Devot has been able to overcome all the diffi
culties of the preceding method in a very ingenions 
manner. His apparatns permits the pupil to learn 
to make the theoretic motions of natation perfectly 
in conditions entirely id�mtical with those that pre
sent themsel ves when he tries to sustain himself alone 

that he has shown in perfecting, piece by These bars were both weighed, and then immersed in 
piece, all the different parts of his apparatus, which, equal quantities of cupric chloride solution, one of them 
at present, may be considered as nearly perfect. It having previously been magnetized. After a certain 
realizes a great progress in the teaching of natation time (6 to 24 hours) they were taken out of the solution, 
that it would be unjust not to recognize. When the freed from deposited copper and carbonaceous matter, 
instruction of the pupil upon the apparatus is com- then dried, and again weighed. It was found in every 
plete it is finished. Despite the paradoxical appeat' case that the magnetized bar had lost more in weight 
ance of the fact, the pupil knows how to swim. When than the unmagnetized bar. For instance, an average 
he ente;r& the water he is no longer bewildered. He . of 29 experiments showed an increase of corrosion in the 
instinctively makes the same motions to which he is steel due to magnetic influence of about 3 per cent un
habituated. He at once feels himself sustained in the der the conditions of experiment. It may be mentioned 
water, gains confidence, and has no longer anything that the bars were not highly magnetized. 

Fig. l .-APPARATUS FOR TEACHING SWI M MING. 
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SUCKOW'S MACHINE FOR SQUEEZING PUDDLERS' 

BALLS AND THE MANNESMANN SEAMLESS TUBE 

MACHINE. 

To the Editor of the Scientific American : 
Strange it is but nevertheless trne that humble origi

nal inventors in about one instance out of a hundred re·· 
ceive any credit or j ust com pensation for years of their 
nnproductive toil while alive, although they may wit
ness in their declining years, with reduced strength 
and infirmities, the 'Very invention at first sneered 
at brought forward and imitated successfully by 

J Citutific jtutricau. 
lDlcrobes on Post (lards. 

The latest scare in microbes has been started by 
Professor Uffelman, of Rostock, who infected a letter 
with cholera bacilli and put it into a post bag. When 
the letter was taken out, 23! hours later, the bacilli 
were still alive. Bacilli were also found living on post 
cards twenty hours after infection. The micro-organ
isms were found to die rapidly when placed upon coins. 
A fly charged with cholera bacilli was afterward placed 
on some beef. A little later the meat was found to be 
awarming with bacteria. A finger was infect.ed with 
cholera bacilli and dried. One hour later the finger 
was rubbed on some roast meat, and numerous bacilli 
developed subsequently. The moral of all these ex
periments is obvious. 

PIANOS AND ORGANS. AT THE FAIR. 

Among the many exhibits of pianos and organs in 
the Manufactures and Liberal Arts building at the 
W:0rld's Fair, Chicago, there is none perhaps which at 
once attracts attention and holds the same more than 
that of the Mason & Hamlin Organ and Piano Com
pany. The exhibit occupies a fine position just at the , I right O

.

f the main entrance to the musical section of 
the Liberal Art.s building on the south side, and in
cludes about twenty instruments in all. Here may be 
seen grand and upright pianos, the celebrated Liszt 
organs, and many styles of smaller organs. The piece 
de resistance is a two manual pedal base Liszt organ, 

SUCKOW'S METAL SQUEEZING MACHINE. 

other parties, of course under another name or names, 
without any redress, further than possible eulogy after 
their death. Numerous instances have appeared in 
your publications and elsewhere from time to time 
verifying this assertion, among them .J. Crompton, the 
Englishman, originator of the spinning jenny ; B. 
Thimonnier, th e Frenchman, originator of the sewing 
machine ; .J. Ressel, originator of the Screw propeller, 
etc. , all of whom died poor and neglected. I inclose 
a photograph of the original working model of a ma
chine of my invention, and one of which was pur
loined from me in 1882 on pretense of introduction 
after explaining further scope of the invention. I 
called it a " squeezer, " and the invention with process 
you published with drawings and specifications com
plete, excepting the eleven claims, in the SCIENTIFIC 
AMERICAN SUPPLEMENT, .June 30, 1877. In your issue 
of September 27, 1890, you also published and illus
trated the so-called Mannesmann process for making 
seamless tubes from solid blocks of metal, with the 
portraits of the so-called inventors, as copied from 
Uber Land und Meer. Please compare my specifica

tion with the Mannesmann process. As an American, 
I feel anxious to know if this technical wonder, as 
some papers call it, and which now plays such an im
portant part in the iron and st"el industries, is in prac
tical operation here, and if not. why not ? And why 
do the Mannesmanus entirely ignore a 
civil communication in their own native 
language, forwarded to them a year 
ago ? Further comment I don't deem 
necessary. ED. SUCKOW. 

.Jamestown, N. Y. , October 10, 1893. 
[A comparison of t.he Suckow with the 

Mannesmann machine certainly seems to 
indicate that the earlier American in
ventor came very near to the result by 
which fame and fortune were subse
quently realized by the German invent
ors. Although the earlier patent was 
primarily for different purposes, and the 
machine was incapable . without change 
of making the Mannesmann products, 
the earlier Suckow machine so strongly 
suggests the principal idea of the Mannes
mann as in itself to afford a most prob
able answer to the question of our cor
respondent_ Inventors who have becOOie 
practically and financially successful\do 
not look around for others who possibly 
anticipated them in their ideas but ne
glected or failed to improve their oppor
tunities--ED. ] 

• • • • •  

with a highly decorated pipe top. Th is instrument is 
sold largely for churches, convents and lodges through
out the country. Although a reed organ, it is built on 
the plan of a pipe organ, the stops running through
out the registers. There is a full set of foot pe<lals, 
and altogether it is a most complete instrument. 
There is one of these instruments, also, in the Art 
Palace at Chicago. An i nteresting organ also is the 
India model, which is inclosed in a case of cedar, and 
in which there is no glue, the parts being riveted, 
so as to withstand the effects of the great heat and of 
dry climates. 

Perhaps the most interesting feature of the exhibit 
is the piano plate, showing the now celebrated im
proved method of piano stringing invented and pat
ented by Mason & Hamlin in 1882, and:used exclusively 
by that company ever since. The strings of the piano 
by this system are held much more securely than in 
the piano as ordinarily constructed, and as a result the 
piano remains in tune much longer and is far more 
durable than in pianos in general. Among the upright 
pianos is one in dark mahogany, with Ionic upper pil
lars and the base in colonial style; another is in white 
and gold, with finely hand painted panels, finished by 
what is called the Daws enamel process, in Louis XIV. 
style. One of the handsomest uprights is the one in 
mahogany, with delicate hand painted satin wood 
panels. This is in marquetry style. There is a parlor 
grand in mahogany and the usual concert grand in its 
finest style. The parlor grand has hand carvings on 
antes and legs. 

The little baby organ, which sells for $27, stands in 
the front, and as one man expresses it, is " perfectly 
able to speak for itself. " The workmanship through
out the entire Mason & Hamlin exhibit is of the first 
grade. 

Mason & Hamlin have received highest awards at 
the Exposition on both pianos and organs;  their pat
ented and improved method of stringing received 
especial mention, it being declared by the judges that 
by virtue of their device the Mason & Hamlin pianos 
remain in tune much longe,r than other pianos. 

277 
A DURABLE AND EFFICIENT PUMP. 

The pump shown in the illustration is of compara
tively inexpensive construction, and is designed to 
pump rapidly and work easily. It has been patented 
by Mr. Luigi Nasi, of No. 31 7 Bush Street, San Francis
co, Cal. Fig. l represents a perspective view and Fig. 2 
a vertical section, Fig. 3 a plan of the pump valve, and 
Fig. 4 one of the packing slides in the piston and 
valve. The inlet is at the side and the outlet at the 
top of the casing, and the driving shaft extends cen
trally through the lower of its two cylindrical cham
bers, the shaft having a hand driving crank, 01' a pulley 
for 'connection with other source of power. The piston 
is preferably ellipsoidal, as shown, although other 
forms may be employed, and at its ends are longi
tudinal slots which receive the packing slides. Cen
trally in the upper chamber is a shaft carrying a valve 
which extends forward toward the inlet, a curved 
wing of the valve, with thickened lower end, rid ing 
upon the piston. The main end portion of the valve 
is slotted and bored in the same way as the piston 
ends, to carry a similar packing slide. On the outer 
end of the shaft carrying the valve a crank with a 
handle may be used to start the pump when the water 
is first introduced ; or the shaft may have at one end 
a crank carrying at its free �nd an inwardly extending 
stud to engage flanges on opposite sides and ends of 

NASI'S ROTARY P'qMP. 

aD. enipsoidal cam, shaped like thf' piston, and rigidly 
secured upon the piston shaft. In the latter case, 
when the piston stri kes the valve wing and raises the 
valve, t he flanges of the cam engage the stud of the 
crank and continue the movement of the valve. After 
the pump is started the crank may be removed and re
liance placed on the back water pressure to hold the 
valve down in close contact with the piston, as after 
the pump is once filled it will work continuously with
out the valve-actuating mechanism. 

• e o . 
WhlstUng F'lreU'orks. 

One of the features at the Crystal Palace (London) 
fireworks display recently was whistling pieces, whi ch 
in burning give a wild, screaming noise. There is some 
mystery about how this noise is produced. Messrs. 
Brock themselves are unable to say, and do not know 
anybody who can tell them. The firework consists of 
a stout paper tube 2� inches in length, and with a 

bore of about % inch. About 2 inches 
of this little tube are stuffed with picrate 
of potash, leaving � inch or so empty. 
When lighted by means of a fuse it does 
not explode, but burns away with great 
violence, and with the uncanny shriek 
which gives the thing its bterest. Pyro
technists have tried many other compo
sitions and many other kinds and forms 
of tubes, but picrate of potash is the only 
thing that will give anything but the 
faintest trace of a whistle. 

• • •  
Pure Iron. 

FOR sticking glass labels on drawers, 
the best cement to use is a thick solution 
of shellac in benzole, in which gutta per
cha in the proportion of 1 in 12 has been 
dissolved. 

tHE WORLD'S COLUMBIAN EXPOSITION-EXHIBIT OF tHE MASON I:: HAMLIN 

C"Bl',6.NY. 

Professor Arnold, of the Sheffield Tech
nical School, recently produced, with the 
aid of aluminum, a sound ingot and bar 
containing 99 '81 per cent of pure iron. 
So far, no absolutely carbonless iron has 
been obtained commercially. An analy
�i8 of Professor Arnold's bar by Mr. R. A. 
Hadfield showed the following compo
sition : Carbon, 0 '07 per cent ; silicon, 
0'04 per cent ; sulphur, 0 '03 per cent ; 
phosphorus, 0'015 per cent ; iron, 99 '81 
per cent ; total, 100'035 per cent. Its spe
cific gravity was 7'863 ; limit of elasticity, 
18 tons per square inch ; breaking load, 
23 tons per square inch ; elongation, 
measured on 2 inches, 49 '25 per cent ; re
duction of area, 69'60 per cent ; fracture, 
silky 
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Cold Forged ScreW's at the World's Fair. were closing their agencies on the northeast coast and sldllfully adapted to possess enormous powers of both 

The American Screw Company, of Providence, R. I.,  the Americans suppressed their Majtmga houses. attack and defense. 
has three interesting exhibits' at the World's Fair-in This discovery is of very great importance ; it almost To the subjects of armor and guns, we find the same 
Machinery Hall annex, in Manufactures building, and constitutes a commercial revolution. The trade form- principles applied and with the same ability. The 
in the Government building. The exhibit in Machinery erly carried on between Farafangana and Fort Dauphin policy recommended by the board of officers who visit
Hall i llustrate;; the new cold forging process employed was confined to a few products which were obtained ed Europe in order to arrive at the system best suited 
in the manufacture of wood screws, drive screws, tire only in small quantities. Merchants were almost to the conditions of the United States has been con
bolts, and any other kind of circular screw. This pro- completely disheartened and had abandoned the mar- sistently carried out. That is to say, the manufacture 
cess was described and partially illustrated in the SCI- ket to small traders. of all war materiel has been taken in hand in the 
ENTIFIC AMERICAN, September 17. 1892. Two m a- i Several of the latter possessed but a few hundred States on those European patterns and methods that 
chines are shown in operation in this exhibit, the three- piastres at the end of from 15 to 20 years of hard work. appeared to be best. Solid Rteel armor was copied from 
blow header and the threader, these being the only At the present day they are all relatively rich, and it has Schneider, and in the case in which most notable suc
machines needed in this process. The wire used by onl y  taken them a year to gain their thousands of pias- cess has been achieved, it has been made on his plan 
this com pany is drawn with unusual accuracy, to the tres. At the time of the India rubber fever new houses of hammering in preference to rolling. Gun steel was 
thousandth of an inch, even for large sized screws. were immediately established at Farafangana, Yan- made in hollow cylinders on Whitworth's system of 
The cold forged screw wastes no metal, except a very gaindra, Manaimbondro, Andrahomby, Fort Dau- fluid compression, but while the aid of the European 
small quantity which is cut off the point of the screw phin, and also at Cape St. Mary, bringing goods and establishments referred to was invoked and fully ac
blank. Wire is used three sizes smaller than the gauge money. knowledged in starting. such progress has been made 
of the finished screw. The three-blow header tapers The natives, receiving large sums in return for their that it may be seriously questioned if Schneider could 
the shank, forms the head, forges the slot in the head, products, took upon themselves to purchase imported successfully compete with Bethlehem at the present 
points the blank. and cuts it off. The blanks are then goods to a very large extent. As long as the working moment. Certainly we know of no plate that has re
taken to the threader, poured in the hopper, where, by of the new rubber tree lasts, this state of things will sisted successfully an attack equal to that defeated by 
an ingenious arrangement, they are placed in a row continue. The probable duration of thii'l working is the Bethlehem-Harveyed plate exhibited at Chicago, 
heads up, in an inclined runway leading between two estimated at two years only. although Krupp exhibits a plate that has defeated 
dies, which shape the threads. These dies move hori- • 4 • I .. a single blow of greater severity than those which fell 
zontally in reverse action ·to each other and form the An Engli sh VlcW' of United States W arships and on the Betblehem plate. In our own country, Messrs. 
screw, raising the thread higher than the shank. One War Material. Vickers h ave, no doubt, produed plates which appear 
forward motion of the dies completes the screw, and An interesting article is given in a recent number of to be of the same excellence as those of Bethlehem. 
the dies return idle. The screw is not cut at any stage the Engineer, London, from which we make abstracts This, however, in no way invalidates our statement as 
and is much stronger than the ordinary cut screw, as follows : to the lead taken by Bethlehem, for the remarkable 
while by this  process they are made much more rap- After the close of the American war a long period success referred to was first achieved with the Harvey 
idly. In a show case are exhibited four large screws, might be expected If 0 elapse before money would be process at Bethlehem, and Europe has followed suit. 
showing the form of the product at different stages of voted freely for any purpose of war. Hence it folloW�d To Schneider belongs the credit of introducing nic].el 
the development of the screw industry during the past that for about a quarter of a century the United States into steel, but so well has this been carried out in the 
fifty years, the cold forged screw easily carrying off the very properly rested, to an extent that would have United States that at the present time it may be ques
honors in the comparison by reason of its fine and very I been dangerous for any other nation, except, perhaps, tioned if their examples of successful nickel-steel plates 
symmetrical appearance. Russia. At length came the time of awakening, which do not fully ri val those of Europe. The most advanced 

The exhibit in the Government building consists of resulted in the masterly steps that have been taken and powerful plant for manufacture of steel forgings 
nineteen models of screw machinery, from the oldest to during the last few years, both in the matter of ships and armor, including the heaviest hammer existing, is 
the newest designs, covering cutting, heading, slotting, and ordnance. to be found at Bethlehem, while rolling mills and still 
threading and cold forging. These models were loaned To begin with ships. Accepting the conclusions that more extensive, though in some respect less powerful 
to the government by the American Screw Company. had been arrived at by those powers who had been means of manufacture exist at Carnegie's wOlks, near 
The history of the machines of which these models are forced to push on continually, the United States au- Pittsburg. The ability to which we refer has not been 
shown is very interesting. The first inventor of promi- thorities at once adopted types possessing the general limited to success in processes of manufacture; it is 
nence in the production of automatic screw machinery features of such vessels as were most approved ; for seen in the system of coni 1'01 established by the govern
was Gen. Thomas W. Harvey, who devised a machine example, our Royal Sovereign class-that is, the 1889 ment. It was decided from the first that private firms 
for shaping the h eads of screw blanks. Gen. Harvey design. Profiting by drawings giving all the necessary should be encouraged to develop resources on which 
was followed by Cullen Whipple, Thomas J. Sloan, details, and even employing men who had been eu- the country could depend for the supply of elements or 
Charles D. Rogers, and others, and examples of their gaged in England in working out the designs, it was component parts of guns, while the government estab
inventions may be found in this exhibit, also the ma- found feasible to spring, without a single false step or lishments should confine themselves strictly to the work 
ch inery invented by the last named for cold forging. disappointment, to the very front, and to work forward of a gun factory-that is, to finishing and building up 
The screw machinery. used in Enrope has been mainly so as to rival those who had offices and dockyards full the elements 'supplied into finished guns. This has 
of the Harvey and Sloan cutting type, cold forging of all that hardly-bought experience had furnished. been successfully done so far as we are aware. We 
machinery not being extensively employed there. The We say it was feasible, but we do not say that it was have heard of no accidents, no disappointments. 
American Screw Company was formed by the union of by any means easy to command success in the striking The 12 inch gun, shown as estimated for in the 
the Eagle Screw Company and the New England Screw way in which it has been achieved . The Umted States ,; Annual " of 1887, has a muzzle velocity of 2, 100 feet 
Company, both of Providence, . R. I.,  in 1860, the Eagle authorities are, then, to be congratulated-first, on the per second, and an energy of 25, 984 foot tons. The 
Company having commenced operations in 1838, under j udgment that chose the line to be taken ; and next, actual 12 inch gun given in the " Annual " for 1898 has 
the management of the late William G. Angell. In on the constructive ability and energy that was dis- the same, except that inCidentally one foot ton more 
this country, at the present time, fifteen concerns played exactly in the most profitable way. It naturally energy is shown. For armor a system of examination 
manufacture wood screws and nearly one hundred dif- I follows from what we have said, that any one would I and testiug has been organized, which we believe to be 
ferent firms have undertaken this business since 1810. search in vain in th e American fleet for such types as more thorough than any carried out elsewhere. As 

The exhibit in the Manufactures building consists of were developed in the twenty years following the close yet, probably all nations stand in somewhat the same 
two large upright cases, one of which contains a speci- of the war in 1865. No mastless Th underer or l>read- position. Supplies of thin plates have been well tested, 
men of every kind of screw made by the com pany's nought, no Inflexible or Italia. no masted Monarch or while thicker ones have been found more difficult 
cutting process and the other specimens of the cold Duperre is to be found in the United States navy. In to deal with. In the United States the delivery of 
forged product. Among the cold forged screws are the one tremendous stride, the United States coI1structors plates of 17 inches is only commencing, but it is com
company's new fluted tire bolt and Rogers drive screws. pass with hardly an intermediate step from the small mencing under a very searching and complete system 
The tire bolt has flutings on the shank, which hold it coast defense Manhattan, with her 2, 100 tons displace- of examination and tests. There may, doubtless, be 
in place in the wood, and thus prevent it from slipping ment and 19 ton smooth bore gUllS, to the modern ship fault" and weak points in connection with the supply 
or working round and becoming loose. The flutings I Fitl} the powerful ��ick-fire armament and steel

i of guns and armor, but we have not discovered them. 
being straight, the bolt is easily driven out. The head armor. There certainly is m uch to commend ; nor is it to be 
of the bolt is materially strengthened by having the Any one taking up, say .. Brassey's Annual " or wondered at. The conditions are singularly favorable. 
fluting terminate some distance from the head, leaving .. Lloyd's Register, " will be struck, perhaps even con- The United States is a great power, with unlimited re
a plain shank. The Rogers drive screw has a thread siderably perplexed, by the fact that for a given dis- sources. She is free from the pressure of the haste 
with wide spirals, so that it can be easily driven with placement, America appears to have secured startling which is engendered by the danger of delay. She has 
a hammer all the way, and the slot in the head does advantages compared with the European navies. men of notable inventive powers, coupled with the dis
not extend entirely across the head, but has a shoulder We will gi ve a comparison betw<*ln two cruisers. The cernment to seize and apply anything good that 
on each side, so that it is not weakened by the ham- English Blake of D,OOO tons was launched in 1890, and already exists, with access to the results of experience 
mer, while the slot is left perfect for the use of a screw- may be compared with the United States New York of acq uired by other nations, and she has as much money 
driver in withdrawing the screw. 8, 150 tons, launched in 1891, apparently to the great as may be wished for. It is difficult to conceive cir-

Samples of these and other cold forged products are disadvantage of the former. The Blake has no side cumstances more promising. Surely, if success does 
d istributed by the company, as well as an illustrated armor, being only " protected;" the New York has a 4 1 not follow, it could only be owing to gross corruption, 
circular, showing the different productions of the com- inch steel belt and 10 inches of armor on her turrets. or flagrant neglect. or perversity. Corruption has, we 
pany. These samples will be forwarded on application, The Blake carries two 22 ton 9 '2 inch guns and ten 5 know, been often found in America, as elsewhere ; but 
and all interflsted should address the company at ton 6 inch guns ; the New York, six 8 inch guns. The we think that our readers will bear us out in the state-
Providence, R. I. Blake ha,s sixteen 3 pounder quick-fire guns, as com- ment that the history of the United States national 

• • • •  • pared with twelve 4 inch, eight 6 pounder, and four 1 expenditure for defense has been remarkably free from 
The New- India Rnbbcr '''retl in Madagascar. pounder quick·fire guns as the secondary armament of records of its influence. 
The Journal des Mines states that the trade of the the New York. Here, then, the superiority in the I • .  • . •  

island of Madagascar in 1892 received a decided stimJl' primary al"mament of the Blake is more-than overbal- Horse PoW'er of a Whale. 

Ius by the discovery of a new India rubber tree. Tbe I anced by. tJ,J.e New .;York's tremendous povyer quick-flre, I An interestin,; stud y of the horse power of the whale 
principal centers where this new product . is treated I as compared with the 3 pounder quick-fire guns of the has been made by the eminent anatomist, Sir William 
are Farafangana, Vaugaindrano, Manaimbondro, Fort Blake. Then, the Blake's speed is only given as 19 '12 Turner, of the University of Edinburgh, Scotland, in 
Dauphin, Alldrahomby, and Cape St. Mary. . knots, while that of the New York is 20 knots. The conjunction with Mr. John Henderson, the eq ually 

At first the new product realized from 3 to 6 piastres Blake, it is true, is shown a!l having greater coal ca- eminent Glasgow shipbuilder. The size and dimen
per 100 lb. ; aided by competition, the purchase price pacity, enabling her to steam at 10 knots for 15,000 sions of a great whale stranded several years ago on 
very soon amounted to 10 and then to 15 piastres. miles, against the 13, 500 shown for the New York. the shore at Longriddy furnished the necessary data 
More than 20 piastres per 100 lb. is now paid at Fort Nevertheless, to all appearances the American ship for a computation of the power necessary to propel it 
Dauphin. beats the English one hollow. at the rate of 12 miles an hour. This whale measured 

The discovery of the new India rubber tree has come The character of the American warships may be 80 feet in length, 20 feet across the flanges of the tail, 
very fortunately to relieve the Madagascar market, briefly described as follows : They bave been based on and weighed 74 tons. It was calculated trat 145 horse 
which was at such a low ebh that the Tamatave houses the best and most advanced models, they have been power was necessary to attain the speed mentioned. 
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Notes Crom tb e World's Columblau Exposition. 1 and added to the results of the H. Jay Smith exploring

' 
and coiled oue upon another. Many other vases were 

. (Continued from page 275.) party. All these are shown in a long hall entered from " slip-enameled " both within and without. 
plainly habitations for separate families thus grouped the canyon already described and lighted by electricity. In some of the ollas, and also in leather pouches and 
into a community numbering perhaps 1, 200 souls. One The museum boasts ID0re than 2, 000 relics, all from cloth sacks� were found quautities of corn, six different 
cannot help wondering what chance the boys and girls cliff dwellings. kinds being noted; also beans, pumpkin seeds, grass
of such a cliff city would have for playing around it� And here particular mention should be made of the seed, and seed of the portulacca. Experiments made 
formidable ramparts, or what opportunity lovers might splendid display of similar objects from the same by Mr. Wilmarth and others failed to make these 
have for moonlight strolls. The theory is that the region, in the Colorado exhibit, in the adjoining An- grow. But Mr. Cushing told me that he succeeded in 
walls were built up solid from the floor of the shallow thropological building, mostly gathered by the sproutillg corn from more southern cliff dwellings. I 
cave to the overhanging ledge. The masonry, though Wetherells and Messrs. McLoyd and Graham, and un- was also informed that Baron Nordenskiold, of Nor
rude, is excellent. No tools of iron were used, and the der the personal care of Mr. A. F. Wilmarth, who rep- way, took specimens home with him and succeeded in 
mortar was laid on by hand, yet those walls have stood resents the interestl:! of the State, and to whom the effecting their germination by the aid of electricity. 
for centuries. writer is indebted for valuable assistance in the line of The failure in other cases may have been due to t h ",  

A s  w e  advance w e  pass o n  our right the Square reliable information. In company' with Prof. F .  W .  fact that the germs had been destroyed b y  heat, cold, 
Tower House, four stories high, though originally Putnam, Mr. Frank Cushing, and other scientific gen· alkali, or by the attacks of insects. 
from seven to ten. It was built, like all these struc- tlemen, we spent many hours in examining the con- But who were the people that cultivated · these 
tures, many hundred feet above the foot of the cliff; tents of both museums, and were satisfied of their un- grains, ground the corn and made it into bread ? Who 
and there its people lived as a peaceful community questionable genuineness and inestimable value. As wove and wore these ancient garments, admired these 
ages before French flats or Chicago tenement houses I am writing for the general public and not to support trinkets, handled these tools, fought with these 
were thought of. The Balcony House opposite shows any individual interests, I feel constrained to say that weapous and worshiped in these estufas ? Hundreds 
ho w the stories were separated by cedar beams, whose the entire collection, including more than 4,000 speci- of mummies made silent but impressive answer. These 
projecting ends were used to support porches over- mens, and the finest of its kind in the world, should, on were the cliff dwellers themselves. And they were a 
hanging the tremendous gorge below. The houses had some fair plan, be secured by the State of Colorado, noble race ! The skulls set in long rows behind the 
doors and windows, and did not seem to have adopted, which should also control future similar collections. glass door were uniformly well shaped, except for the 
generally at least, the pueblo style of mounting by In referring, as I shall do now, to the contents of slight flatt�ming by the baby-board, which was ap
outside ladders. We saw ladders, however, in the col- these two museums, no attempt will be made to indi- plied to the back of the head instead of the forehead. 
lection. The stone doors were also shown, and the cate in which of the two the specimens mentioned were The care with which the living were attended was 
wooden loops and staples by which they were hinged. seen, for they serve to illustrate the same region pre- proved by our finding several padded crutches and 
There are models of the High House and other fortifi- cjsely and ought finally to be united under one man· surgical instruments in the museums; and the venera
cations. These names, it should be observed, were not agement. It will, furthermore, be out of the question t.ion for the dead was shown by the pains with which 
used by the occupants, but were given by the roving for me to do more than to designate a few of the more they were drel'sed for their long repose. Each body 
cowboys or wandering tourists. The necessities of the important objects seen, without trying to exhaust was placed with its arms crossed on the breast, and the 
exhibit bring the d wellings into proximity to each the entire catalogue of curiosities, every one of which knees drawn np to the chest, then wrapped in a large 
oth('r, though the guides are careful to say that in fact has its history and its lesson to teach. 

. , 
winding sheet of cotton cloth, next in a costly robe of 

th('y stand many miles apart. Some were found in the Of course there were metates and rollers for grind- feather cloth, and finally in matting of grass, reeds or 
Mancos canyon, others in the McElme canyon, others ing corn, and mortars and pe�tles for pounding acorns willow twigs. The burial was in a tom b, along with 
again scattered over the Mesa Verde, or up and down and grain. There were axes with and without handles, the treasures that harl been most prized in li re. How 
the Montezuma valley. The cliff dwellings that I visited war clubs, hammers and mauls. The arrow tips, strange it  seems that tall warriors, matrons, graceful 
ill Arizona were altogether of limestone ; but those of spear heads and knives were made of a great variety youth, and even tiny infants, after having been peace
this region were of red sandstone. Almost my only of materials, e. g. , flint, chert, quartz, jasper, slate, fully interred for ages, should now have been ex
criticism on this exhibit is that while the cliffs al'e diorite, and petrified wood. Wooden arrow heads hum ed, freed from their cerements, and shelved for 
made to represent red sandstone the dwellings appear were also noticed, some of which were tipped with inspection at Chicago ! 
to be of limestone. On inquiring of Mr. H. L. Paquin, flint. Some celts were rude and others polished, some The framework of these people was usually perfect. 
the artist who did the modeling, I was told that he sharp and slender, and others blunt and clumsy. The flesh was dried, like that of the Egyptian mummies 
had intended to be as exact as possible, but it seemed There were whetstones for sharpening dull tools. they resemble, only being due to desiccation instead of 
desirable for artistic effect to show a contrast in color. There were bone knives, marrow scoops, daggers, emoalming. I noticed llhat the teeth were remarkably 
Usually the guides explain this fact. pickers, needles, and awls. I saw a large ceremonial sound, not more than five or six in the entire collection 

Entering a grotto on our right, we find that it is merely dagger that must have come from California. There showing any sign of decay. The. hair was soft and 
to display in a novel and striking way numerous fine, were chalcedony scrapers for dressing hides, and flint abundant, varying in color from a light brown to jet 
large paintings by Mr. Alexis Fonrnier. These pic- knives with wooden handles. Numerous farming im· black, and occasionally to gray. Possibly these lighter 
tures are fitted into alcoves and lighted from above by plements were shown, and also c'urious turkey crooks hues were due to bleaching by ammonia or alkali. 
electric lamps. Mirrors in the opposite wall multiply for catching the turkeys which they had domesticated We noticed among these withered human remains 
the s('eming number of the views, arid also give them and trained to come at their whistle . .  'All · kinds of one most pathetic sight-a woman with her babe in 
the appearance of standing forth from the actual charms and toys were to be seen, also elaborate cere- her arms. Around the infant's neck was a tightly 
canyons amid the singularly soft, pure atmosphere of monial headdresses, necklaces of perforated snail shells, drawn rope, evidently made of the mother's own hair. 
Col orado. Besides reproducing thus the dwellings bone beads. etc. I noticed shuttle cocks, buzz wheels, The story thus suggested was that the woman having 
already seen in model, the artist shows the Spruce and other means of amusement. Mr. Cushing read to died a natural death, her child was ceremonially 
Tree House, through whose ruins grew a tree with our satisfaction several hieroglyphic tablets found strangled to save it from starvation, or else in order 
167 rings; the Ruined Castle; the Long House, extend- among the relics, all being prayers for rain. that the mother and child might pass on to the spirit· 
ing for 625 feet ; and the She House (so named by a Hundreds of sandals were displayed, and the slate land in company. Those ancient people had their 
lady who h ad read Rider Haggard's novels), where forms or lasts on which they were shaped-although tragedies and their festivals, their joys and sorrows, 
was found a mummy in a remarkable state of preserva- it is a query if these slates were not really tools much as we do now; but for them li fe's banquet ended 
tion, and which is among the curiosities shown in for moulding pottery. One sandal was of raw hide ; long ago ! 
another room. others of yucca leaves, whole or split; and others How long ago ? Who can tell ? When we ask after 

Returning to the main canyon, we next inspect ex- again of fine cloth. Some sandals were titted with their age, we at once embark on a sea of speculation. 
cellent reproductions of estufas of nearly the actual loops and cords for lacing. Delicate patterns were They do not seem to have had any knowledge of the 
size of the originals. These sacred edifices were for wrought on others, either in colors or in raised metals, except as they used the ores for pigments; and 
tribal and ceremonial uses, sheltered the sacred fires, figure of exquisite workmanship. There were sand this may be regarded as an indication of high an
were entered by T-shaped doors, through which none shoes to be worn in deep shifting sand. after the fash- tiquity. The stories told me as to the finding of 
but men were admitted. The largest shown had six ion of snow shoes. We saw baby-boards for carry- bronze hells among their ruins are traceable to discov
recesses, The arrangements for heat and ventilation ing papooses ; fire sticks for kindling fire by friction, eries in Casa Grande and Los Muertes. Yet for my 
were on most approved scientific principles. A cold ali- and bags of tinder for �aking the task more easy ; part I cannot regard all cliff dwellers as contempora
duct let in the pure outside air. The fire was kindled wicker cylinders full of rock salt; purses of cloth and ries. They were men of enterprise and commerce, as 
nearly in the middle of the room. A stone screen was of buckskin; knitted bags, socks and needle-cases. we have tried to show from the remarkable variety 
so adjusted as to compel the flame and smoke to curl It has sometimes been doubted if these ancient peo- we have seen in their relics. Mr. Cushing told me that 
over its top in order to escape through the flues in the pIe had textile fabrics except those made from the he had found living Zunis whose great-grand-pare.nts 
wall behind it. yucca flax. But I saw the cotton seeds, the carded WE're born and lived in cliff houses. Hence, d oubtless, 

Full-sized models of the rock tombs were next shown, cotton, cotton on the spindle, in the ball and skein, there were cliff men who witnessed the Spanish con
where the mummies were found among weapons, cotton wicks in the lamps, and as many as a hundred quest, and who may even have been disciples of the 
trinkets, and garments, under thick layers of dust, pieces of cotton cloth, some plain and others figured. apostolic Franciscans that bore the cross wherever 
which, as it was said, was so poisonous as to make it Parts of looms were shown. Wonderful fabics of feather their military comrades carried the sword. The cross 
necessary for the diggers to protect their nostrils with cloth were numerous, made by first weaving a coarse appears in the ancient symbolism of the cliffs, not only 
sponges while excavating. The extraordinary pre- foundation of yucca cord, and then intertwining ar- in the form of the mysterious suastica, but in the form 
servation of these remains and other contents both of tistically the feathers of turkeys and other birds. of the Grecian and the Maltese cross. Yet this fact 
the graves and estufas is due to their sheltered loca- Fur cloth was also made in the same way. should not be pressed too far, for there are other ways 
tion, where, for centuries, they were never wet by And then the pottery ! Hundreds of olIas, bowls, to account for the presence of the sacred emblem, 
rain, touched by frost, nor scorched by the sun. The mugs, pitch err;;, ladles, kettles with lids, vases of every which it. is well known antedated t.he Christian era. 
paths by which the old inhabitants approached their pattern, lamps single and douhle, large and small, Many points of resemblance are to be seen between 
dwellings, perched from 500 to 900 feet above the valley coarse and fine, plain and decorated after classic and the cliff dwellers and the modern Pueblo Indians, and 
below, must always have been steep and difficult, and oriental style. made one wonder if he were inspecting the evidence is strong that the latter are the direct, 
they are now worn away by the action of the elements. American relics or those from India, Greece, or Egypt. though remote, descendants of the former. The best 

The pioneers of the work of exploration, so far as I saw one lovely vase inlaid with lSquares of mother of authorities fix one thousand years as the minimum and 
this region is concerned, were Mr. B. ·K. Wetherell, his pearl. Others were painted red. ' T�re were paint three thousand years as the maximum period that has 
four sons, and his son-in-law, Mr. Mason. These, pots and glue pots and vessels filled with pitch. Most elapsed since the cliff dwellers played their part as a 
though ranchmen, were persons of a good education; of the pottery showed signs of use; but occasionally d istinct race ; although their descendants have, from 
and when they discovered the Cliff Palace while hunt- vessels were found as fresh and bright as if made yes- time to time, under stress of danger or for other rea· 
ing stray cattle, they knew the value of the find. For terday. Some of the embellishments were of rare sons, reverted for a season to the old habitations. Ytot 
the last five years these hardy Dlen have devoted their beauty. And it is essential for us to remember that we cannot deny that it is surprising-even astounding 
whole time to explorations in Colorado, at first inde- t.hese people had no knowledge of the potter's wheel. -that such reli(�s as have been now described should 
pendently and more recently under the direction of These articles were all shaped by hand or by slate have been kept intact 80 long, and in such an ad mira
the State. tools. There was much coil pottery, som e speeimens ble state of preservation. Regarded from any point of 

The original collection made by the Wetherells, and being great jars holding froUl five to t en gallons. I vie w, the E'xhibit and aeeompanying Dluseum s of the 
t wo limaller ones liinee made by them, were purehalied Theile wer'" built up by lou" litrip" of <llay crinkled cliff d W'1l lers, at the World's Fair, are wonderful. 
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NEW APPARATUS FOR ARTIFICIAL RESPIRATION. 

In cases of apparent death from drowning, alilphyx
iation, or from certain kinds of poisoning, it is often a 
question whether animation is only suspended, or 
whether life is really extinct. The preservation of life 
is the strongest motive for action in all animate beings, 
and the restoration to consciousness and a normal con
dition of the apparently dead is always regarded of 
paramount importance in human affairs. Where there 
is life, or even the faintest suspicion that death has 
not really taken place, every effort is made, regardless 
of labor or expense, to save life ; but it not infre· 
quently happens that the means used are insufficient, 
or there is a lack of knowledge of what to do and how 
to do -it. 

Mr. William F. Desant, of this city, has invented an 
instrument for producing artificial respiration, which 
consists of t wo cylinde1'S, a handle connected with two 
plunge1'S, two inlet H nd two outlet valves, and rubber 
tubes and mouthpiece or tracheal tube, which may be 
regulated to suit the requirements of any case, both in 
the number of respirations per minute and the vol ume 
of air injected into and removed from the lungs. The 

J titutifit �mtritau. 
lungs and pure oxygen substituted until the lungs are 
able to act unaided. The apparatus has the indorse
ment of physicians and surgeons. 

The address of the inventor is the Equitable build
ing, New York City. 

• • • • • 
Infeetlo u 8  Pneumonia. 

Dr. Orran os, of San Luis Potosi, Mexico, read an in
teresting paper before the recent Pan-American Con
gress, Washington. His subject was " Pneumonia : 
its Dangers as an Infectious Disease. " He referred to 
the three climates of Mexico-Tierra Fria, Templado, 
Caliente-or its cold, temperate, and coast or tropical 
climate. He dwelt on the distribution of pneumonia 
from Zacatecas in its highlands to Campeachy on the 
Gulf of Mexico. March and April, at the close of the 
Mexican winter, gave the heaviest death rate. In 
some places it was more fatal than others. He cited 
much of general interest regarding infected houses, 
citing case after case in the same house, visitors to 
pneumonics having contracted the disease and taken 
it to others. In other words, its propagation by indio 
viduals and air. Malaria and pneumonia had a role 

THE DESANT RESUSCITATOR. 
cylinders have a capacity of 20 to 30 cubic inches, frequently observed in Mexico. He deems the disease 
which is about the range of the capacity of human highly infectious. He cited a case of a man who died 
lungs. This being the maximum, the amount of air of pneumonia. A month later his clothing was sent 
is reduced more or less, according to the requirements, to a family. Soon after two children in that house 
by simply reducing the stroke of the pistons. The in· were ill with the disease. Another illustration was 
strument is constructed so that it can be easily and that of a woman who nursed a pneumonic-sleep
quickly taken apart after use, and disinfected by im- ing in the same room ; she likewise contracted the 
mersion in a solution of carbolic acid or chloride of • disease. 
mercury. The respirator not only forces air into the ! An examination of records of cases of pneumonia in 
lungs, but also draws it out without volition on the part given localities had proved very instructive. In two 
of the patient. For this reason it is especially useful I yeals thirty-one cases had been traced to infected 
in advanced stages of phthisis, where the effort of houses, case after case in the same house. The germ 
breathing is exhausting to the patient. In cases of of the disease, the pneumococcus, he deemed almost 
anmsthesia resulting from the use of ether, morphine, . indestrnctible'in Mexico. 
cocaine, or other drugs, also in asphyxiation from illu· • '. ' • 
minating gas, poisoning, or electric shock, this respira. 1 011'1' Domestle Water Commerce. 

tor is effectual in restoring the patient by maintaining I A man must travel up and down the Great Lakes 
respiration after the lungs are incapable of petiorming : and navigable rive1'S of this country to gain even 
their proper office. a faint idea of the extent of America's domestic 

In cases of still birth, where all other methods ha.ve water commerce. Some very interesting facts and 
failed, it is said to give excellent results. In case of flgures, however, bearing on this matter were cited by 
diseased lungs, the device is used for applying medi- Mr. Thomas J. Vivian, of the Census Bureau, in his 
cated air, ozone, or other remedial agents. It is also recent address before the World's Water Commerce 
used to give relief in cases of emphysema and asthma. Congress at Chicago. According to the traffic records 
lR cases of drowning, the water is drawn from the compiled by the census there were in 1890 no less than 
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22,079 craft conducting transportation on what may be 
called " domestic waters." Of these 2,282 were steam
e1'S and 6,837 were sailing vessels engaged in carrying 
freight and passengers, their united tonnage being 
2,912, 693 tons ; 455 were ferry steamers, with a tonnage 
of 146,099 tons ; 1, 944 were steamboats engaged in tow
ing freight-laden barges, with a tonnage of 145,805 tons, 
while the barges so towed numbered 10,561, with a ton
nage of 4,008,847 tons. The total tonnage of tbis traffic 
fleet of 22,079 craft was 7,213,434 tons and its value $184, -
126,053. 

As may be imagined, this great fleet did a business 
proportionate to its extent. According to the report 
of operations made to the authorities. 168,078,320 tons 
of freight were moved in a year, while the passenger list 
numbered 199, 079, 577. It may surprise the reader who 
does not realize the extent of navigable waters within 
the bounds of this country to know that in the pursuit 
of business these busy craft traveled 107,456, 164 miles. 
Besides possessing the largest lake system in the world, 
Uncle Sam has a glorious waterway of 23, 505 miles of 
navigable rivers·-which only lacks a little, as Mr. Viv
ian says, of being long enough to belt the globe. Under 

these circtMDstances it isn't strange that our domestic 
water commerce has boomed in the past, and is destin
ed still to boom.-Boston Globe. 

e . . . .. 
A 1 ,�OO H. P. 'J'u rblne for Nla�ara. 

Another immellse water wheel has just been shipped 
to Niagara Falls by James Leffel & Co. ,  of Springfield, 
O. It is a. duplicate and of nearly the same power as 
one which was shipped some six months ago to the 
Cliff Paper Company, and is intende41 for the same 
parties. 

The wheel is of the new type on horizontal shaft, 
and is known as the James Leffel double discharge 
turbine, the entire weight being thirty tons. The 
water will be conducted to the wheel from a canal near 
the top of the cliff by an eight-foot pipe, extending 
downward until it reaches the mill, located near the 
foot of the cliff. The water will enter the cylinder 
casing of the wheel from below, passing upward a few 
feet, IDling the case, and thus obtaining the head 
pressure. 

The head will be about 130 feet ; the wheel being 
some 67 inches in diameter, a speed of 225 revolutions 
will be obtained, and WQst or quite 1,200 h. p. de
veloped. 
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PRIZE CATTLE AT THE WORLD'S COLUMBIAN diminishing the discharge, and promoting healing. products of the action of nitric acid upon sugar. It is 

EXPOSITION. No ill effect was noted in any case.-Medical Record. well known that by acting upon sugar, sawdust or 
Live stock forms an important display at the Fair .. I • , .. cellulose with nitric acid, oxalic acid in tolerable 

and is interesting not only to the stock raiser but to Chemical History of tile Atmosl.here. quantity is produced. In the course of such an ex-
the gentleman farmer as well. The huge live stock In the Chemical News Dr. Phipson gives the chelOi- periment the chemists above named noticed the smell 
pavilion is crowded during the judging. Stock cal history of the atmosphere from its origin to the of prussic acid just after the first violence of the re
breeders from the vari()us parts of the country went to present day, in accordance with the results of his ob- action had ceased and the evolution of nitrous fumes 
Chicago when the Exposition authorities announced servations and experiments, particulars of which we had diminished. Subsequent examination proved 
that there would be an exhibit of registered stock only. have published from time to time. Premising that the beyond doubt that prussic acid in considerable quan
There were two thousand entries in some of the classes matter composing the earth was originally in a gaseous tity was present in the liquid, and on submitting the 
and it is safe to say that the exhibition contains re- condition at such a temperature that no compounds liquid to distillation, prussic acid was found in the con
presentative stock from nearly all parts of the civil- could exist, he assnmes that, when a solid crust later densed products. A larger yield of the acid was ob
ized world. The greatest part of the stock exhibited covered an internal molten mass, water was condensed tained when the nitric acid was allowed to drop slowly 
is of domestic origin, and into the s u g a r · solution 
is furnished both by stock from a tap funnel. Cara-
breeders and the owners mel was acted upon silOi-
of fine cattle who are in larly, although the quan-
many cases members of tity of prussic acid pro-
cattle associations. Pro- duced was less than before. 
bably the most interesting The production of hydro-
cattle on exhibition are cyanic acid would appear 
the Holsteins and the to be due to the reduction 
Dutch belted cattle. The of the nitric acid to nitrous 
Dutch belted cattle are of acid and to the action of 
medium size, fine boned, this acid upon the carbon 
compact and well built. ensuing on the decom posi-
In color they are black, tion of the sugar. Finely 
with a continuous white divilled carbon itself was 
belt around the body, the found to give prussic acid 
white being pure wQite, on distillation after treat-
the black jet making a ment with nitric acid, and 
beautiful contrast. 'l'his the same result was ob-
type and color were es- tained when cane sugar 
tabJished by scientific was acted upon b¥ nitrous 
breeding. They are cori- acid by submitting the 
trolled by the nobility in sugar first to the action 
their native country, and of nitrite of potassium and 
present a novel feature in then acidulating with suI 
the landscape, grazing in phuric acid. On this h y-
the lowlands of Holland. pothesis the reaction may 
In weight the cows vary be thus r e  p r e s e n t e d : 
from eight to twelve hun- PRIZE D U T CH BELTED BULL AT THE WORLD'S COLUMBIAN EXPOSITION. 2HNO. + C = 2 HNO. + 
dred pounds and the bulls CO. and HNO. + 2 C = 

reach sixteen to twenty h undred. The calves pro- upon the surface and a primitive atmosphere of · nitro- HCN +CO.. This action is evidently of interest from 
duced are usually of large size. The Dutch belted cat- ' gen surrounded the globe. Into this atmosphere large a theoretical point of view, and only shows how we 
tIe should not be confounded with the Holsteins, which I quantities of carbonic acid and water were evolved by may be led astray in being content with the simplest 
belong to a distinct family. The Dutch Belted Cattle i volcanic action , bnt there was no free oxygen. Plants explanation of certain phenomena.. The text books 
Association will give a medal to all winners of prizes I then made their appearance, and, in vegetating, give oxalic acid as the product of the action of nitric 
at the Columbian Exposition for standard bred Dutch evolved oxygen copiolisly, deriving this element from acid upon sugar, but nOw must be added the obser
belted cattle. We illustrate two of the :prize winners, the carbonic acid supplied by yolcanic action. When vatioll' that hydrocyanic acid is a compound simul-
a Holstein and a fine example of ;Dutch �ed bull. a certain proporti'W of oxygen was �$!tine(k�nimal. tanecfusly produced. - The Lancet. 

.. • • • .. life became possible, and duly appeared;\ At 'ttie same _ .. . . . ..  
Tblocarnf. time the proportion of carbonic aeid became less, the The !lIoon's Face. 

Duffey (Dublin Journal o! Medical Science, May, 1893) carbon being stor:ed up as coal, peat, lignite, etc. As Mr. Gilbert's add�es's . as .,retiring president of the 
has been led to use thiocamf as an intestinal antiseptic, these processes proceeded animal life of higher order I Washington Philosophical �Sjciety is an ingenious array 
a surgical application, and an antiparasitic in cutaneous appeared, the development of the nervous system COin- ·

1 
of arguments in favor of the impact theory to account 

affections. His communication has already been brief- ciding with the increase of oxygen i.n the air. As evi- for the origin of the features of the moon's face. Bis 
ly alluded to in this journal. hypothesis is, that material 
Thiocamf is described by Pro constituting the moon on.oo 
fessor Emerson Reynolds, its surrounded the earth in the 
discoverer, us a " liquid which form of a Saturnian ring ; 
results when sulphur dioxide that the small bodies of this 
gas is brought in contact ring coalesced, first gathering 
with camphor." In this liquid around a large number of 
are dissolved several subs- nuclei, and finally all uniting 
tances destructive of bacteria, in a single sphere, the moon ; 
among them benzoic acid and that the lunar craters are the 
phellandrene. Thiocamf can scarS resulting from the colIi-
be preserved without pres- sion of the moonlets. 
sure in bottles at ordinary This hypothesis reconciles 
temperatures, but on its ex- the impact theory with the 
posure in thin layers a steady circular outline of the lunar 
evolution of large volumes of craters a n d  explains t h e  
sulphur dioxide gas, charged abundance of colliding bodies 
with the v a  p 0 r s of other of large magnitude. The au-
disinfectants, t a k e s place. thor discusses the probabiIi-
From this action it has been ties of the formation, accord-
much used for atmospheric ing to his theory, of lunar 
disinfection, and, for the same wreaths, central hills, arched 
reason, Duffey has applied it inner p i a  i n s, level inner 
to the uses noted. For inter- plains, and the association of 
nal administration i t w a s inner plains with central hills. 
combined with pure butter He finds his theory adequate 
fat in the proportion of ten to explain all these pheno-
per cent of thiocamf. Of this, mena, as well as the peculiari-
ten grains were given in cap- ties known as furrows, sculp-
sule every two or three hours ture, rills and rill pits. In re-
for four doses. Th� capsules gard to the " white streaks " 
were sometimes coated with PRIZE HOLSTEIN COW AT THE WORLD'S COLUMBIAN EXPOSITION.  Mr. Gilbert quotes, as  in ac-
keratin, that they might pass cordance with his own idea, 
through the stomach and be dissolved in the intes- dence that the · composition of the atUl()sphere is still an unpublished suggestion made by Mr. William 
tines. slowly changing, it is stated that the latest and most Wurdeman, that " 11.  meteorite (moon let) striking t.he 

The drug was thus used in a case of typhoid fever, in careful determinations of carbonic acid in the air have moon with great force spattered whitish matter in 
a case of phthisis in which the patient was suffering 'ded decrease (0 '05 to 0 '03) in the last fifty various directions." 
from pyrosis, in a case of dilatation of the stomach, During the growth of t.he moon, many of the moon-
and in a case of alcoholic peripheral neuritis in which • • • I • lets must have collided with the earth and formed im-
the patient had fetid alvine evacuations. In all of e Prod uction of Pru ssic Acid frorn Sugar. pact craters which have been obliterated by erosion and 
these the signs of fermentation became less marked M The conversion of an absolutely innocuous substance sedimentation. It is possible, the writer suggests, that 
and the character of the movements improved. into one of a powerfully toxic nature by means of a these collisions imitated not only the differentiation 
two cases of scabies a four per cent solution in olive series of simple chemical operations ,though not a rare of continental and oceanic plateaus. but the series of 
oil effected rapid cures. In bedsores and unhealthy phenomenoll, is well-illustrated in a reaction recently geographic transformations of which geologic structure
ulcerations it was used in oily solution (four to ' six observed by three chemists--Messrs. Burls, Evans and is the record. (Phil. Soc. Washington, Bull. vol. xii. ,  
per cent) with the effect of quickly removing fetor, Desch-in which prussic a.cid proved to be one of the 1893.)-American Naturalist. 
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ProC. Brooks Discovers a NeW" Comet. 

To the Editor of the Scientijlc Ameriean : 
Earl y this morning it was my good fortune to dis

cover a fine new telescopic comet. while searching the 
eastern heavens, which were beautifully clear. The 
position was R. A. 12 hours 21 minutes, declination 
north 12· 55', with a slow motion in a northeasterly 
course. The comet is bright telescopic, with a short 
tail. 

.A. hystrix, Latr. ; and A. coronata, Fabr. ) ;  Apterostig
ma, Mayr. ; and Cyphomyrmex, Mayr. 

Although Moller did not directly stud y the fungus 
cultivated by the Trinidad species (CEcodoma cepha
lotes) there is now little doubt that it is identical with 
that described by him as Rozites gongylophora. 

The Sense of Vision in Ants and Bees. -It is gene
rally assumed not only that the world really exists as 
we see it, but that it appears to other animals pretty 
nearly the same as we see it. A little consideration, 
however, is sufficient to show that this is very far from 
being certain, or even probable. In the case of insects, 

Further particulars will he communicated to your moreover, the mode of vision is still an enigma. They 
readers as soon as the observations are secured. have (at least many of them have) a large compound 

WILLIAM R. BROOKS. eye on each side, and ocelli, generally three in number, 
Smith Observatory, Geneva, N. Y. , Oct. 17, 1893. situated on the summit of the head. The compound' 

• • • • • 
HoW" to Preserve the Egyptian Obelbk. 

To the Editor of the Scientijlc American : 
I see from a Philadelphia paper that some one in 

New York proposes that the obelisk in Central Park 
should be gilded to preserve it from further decay. 
Gilding will not do any good. Why not cupper-plate 
it with a moderately thick coat of copper ? A coating 
of 6 to 8 ounces of copper per square foot, applied by 
the electrolytic method, would not obliterate any of 
the carvings on its face and would preserve it for all 
t�me. If the color of the copper should be objection
able, a coat of aluminum could be applied over the 
copper, which, after some months' exposure, would 
give it the appearance of stone. There would be no 
difficulty in applying the copper. The obelisk is 
already soaked with paraffine, and it only needs to be 
plumbagoed to . be in a condition to receive a deposit, 
which could be applied in the way that it is intended 
to electroplate ships' bottoms with copper, viz. , by 
plating it in sections which overlap. The cost would 
not be high, and it would not require much time to 
do it. J. D. DARLING. 

Frankford, Philadelphia, September 25, 1893. 

eyes consist of a number of facets, each situated at the 
summit of a tube, to the base of which runs a fiber of 
the optic nerve. The structure of the ocellus and that 
of the compound eye are different, and it does not seem 
possible that the ocellus should be derived from the 
compound eye, or vice versa. On the contrary, hoth 
seem to point back to a less developed ancestry. Start
ing from such an origin, an increase of the separate 
elements and an improvement of the lens would lead 
to the oculus, while an increase to the number of eyes 
would bring us to the compound eye. On the other 
hand, there are reasons for believing the different 
kinds of eyes to be of distinct origin. 

It seems clear that the picture prod uced by the ocelli 
must be altogether different from the picture given by 
the compound eye, ana we may reasonably con<)lude 
tHat the two organs have distinct functions. It�used 
formerly to be supposed that the compound eye was 
for distant vision and the ocelli for near vision'. 
Claparoedr, however, maintains the opposite theory, 
while Mr. Lowne regards the ocelli as incapable of pro
ducing anything worthy of the name of an image, and 
suspects that their function is the intensity in the direc
tion of light, rather than vision. The ocelli, or bimple 
eye, sees in the same way as ours do, that is to say, the 

Natural History Note.. lens throws an image on the back of the eye, which we 
The Pal'asol Ant.-The action taken by the Iegisla- call the retina. In that case they would see everything 

ture in regard to the destruction of the parasol or leaf- really reversed as we do, though long experience has 
cutting ant in Trinidad has drawn fresh attention to given 11 6 the right impression. The simple eye of in
the habits of this insect, and very interesting informa- sects thus resembles ours in this respect. As regards 
tion has been published respecting it. The most ac- the mode of vision of the compound eyes, there are two 
cessible account hitherto existing is that given by Belt distinct theories. 

. 

in " The Naturalist in Nicaragua." The results of re- According to one, that is the mosaic theory of Mul
cent investigations have confirmed this author in the ler, each facet takes in only a small portion of the field, 
supposition that the ants cut up the leaves of "plants while, ticcording to the other theory, each facet acts as 
and bring the pieces into their· nest to serve as a pabu- a separate eye. This latter view has been maintained 
lum on which to grow a fungus. In fact, these pieces by many high authorities, but it is difficult to under
are used to form an underground mus:uoom bed, and stand how sO .many images could be combined into one 
the ants use the conidial stage of the fungus for pur- picture. Some insects have more than twenty thousand 
poses of food for themselves and their larvre. The Hon. facets on each side of their head. No ants, indeed, 
J. E. Tucker, Director of Public Works, Trinidad, have so many; but some there are that have not less 
gave some interesting particulars of the habits of the than: one thousand eye facets. The theory, moreover, 
parasol ant in the Journal of the Trinidad Field Natu- presents some anatomical difficulties. Thus in certain 
ralists' Club for August, 1892. He had two nests on a cases there il\ no lenR, and consequently there can be 
table in his house. In one nest with a q ueen the ants no image. In some it would seem that the image 
readily supplied themselves with pieces of leaves from would be formed completely behind the eye, while in 
plants placed near their feeding ground. Each forager others, again, it would be in front of the receptive sur
dropped his portion of leaf in the nest and it was taken face. Another difficulty is that any true projection of 
up by a small worker and carried to a clear space to be an image would in certain species be precluded by the 
cleaned. It was then taken in hand by the large work- presence of impenetrable pigment, which only leaves 
ers, which, after licking it with their tongues, reduced a minute central image passage for the light ray'S. 
it to a small black ball of pulp. These balls were built Again, it is urged that even the sharpest image would 
on the edge of the already formed fungus bed and be useless, from the absence of a suitable receptive sur
slightly smoothed down. The new surface was then face, since the structure of the receptive surfact, be
planted with portions of the fungus brought from the 10Ilging to each f�cet, seems to preclude it from receiv
older parts of the nest. " Ea.,ch piece is planted sepa- ing more than a sIngle impression. The prevailing 
rately, and the ants know exactly how far apart the opinion among entomologists now is that each facet 
plants should be. It sometimes looks as if the bits of receives the impression of one pencil of rays, so that in 
fungus had been put in too scantily in places, yet in fact the image formed in a compound eye is a kind of 
about forty hours (if the humidity has been properly mosaic. On the other hand, this theory itself presents 
regulated) it is all evenly covered with a mantle as if many difficulties. Those ants which have few facets 
of very fine snow." must have an externally imperfect vision. Again, 

In an exhaustive memoir on the " Mushroom Gar- while the image produced in the retina of the ocellus 
dens of Some South American Ants," recently pub- must, of course, be reversed, as in human eyes, in the 
lished by Alfred Moller, who studied the subject on'the compound eye, on the contrary, the vision on this 
spot, the statement made by Belt respecting the cut- theory would be direct. That the same animal should 
ting up of leaves by ants for the formation of a pabu- see some things directly and others reversed, and yet 
lum on which a fungus is grown that serves as food obtain definite conceptions of the outer world, would be 
has been corroborated. The method of leaf cutting, very remarkable. But while it is difficult to perceive 
the various species of plants used, and the formation how ants see, yet they do see. -Science Gossip. 
of the " mushroom gardens " are given in detail; b ut A Fighting Stratagem of the Crawjlsh. -The com
the most interesting and hitherto unknown portion is mon crawfish (Palinurus vulgaris) has many points of 
that relating to the fungus cultivated by the ants in interest, and not the least curious is his plan of com
their " mushroom gardens." A series of cultures has bat when matched wth a powerful antagonist. With
provtJd this to be the mycelium and conidial stage of a out chelate limbs, he seems weak and defenseless. One 
fine agaric, which, according to the Friesian system, is at first inclined to commiserate this apparent want 
would belong to the sub-genus Pholiota of Agaricus, of means alike of offense or defense, elSpecially in com
but which has been called by Moller Rozites gongylo- parison with his kindred, the lobsters, armed so well 
phora. The agaric grows in dense tufts, and has a with powerful seizing chelre. That he had meam; of 
purplish, scaly pileus, 10-16 cm. across. The highest defense seemed probable; but it is only within the last 
form of the fungus does not occur normally in the few days that this was satisfactorily demonstrated. 
" mushroom gardens," but only the mycelium and I Without any particular intention in view, we had 
conidial forms, and it is the last named conditions that I dropped a medium sized lobster into the tank contain
are eaten by the ants. ing two large Palinurus. At first no sign was given, 

Observations were made by Moller on the " mush- but in a little while we were attracted by a loud noise 
room gardens " of ants belonging to the following as of a skirmish, and hat! an inimitable object leSSOll 
genera : Atta (Acromllrmea;) Mayr. (A. di8ciqera, Mayr' i in (lrawfillh wa.rfa.re, Th", lara-eX" of the two urawfillb 
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apparently resented the intrnsion of the lobster, and 
was determined upon ejection. There was a good deal 
of preliminary tlparring, but the fight, which promised 
to be protracted, ended suddenly in a most unexpected 
manner. Making a sudden twist, the crawfish got 
above the lobster crosswise, and suddenly snapping his 
powerful tail, jammed the body of his antagonist in 
the fold, thus impaling him on the sharp downward 
spikes of the pleura that are so conspicuous objects in 
a side view of Palinurus. The lobster was put quite 
hors de combat, for his body wa6 terribly mutilated by 
the sharp · spines, which had pierced his armor as 
thougil it were tissue paper. Besides this instance, 
cases are known where persons incautiously handling 
the crawfish have received wounds on the arm inflicted 
by a similar sudden flap of the tail.-Jas. Hornell, in 
Natural Science. 

Habit.� of the Secretary Bird.-As soon as the secre
tary bird, or snake eater «(}ypogeranus se1'pentarius), 
of South Africa, discovers a snake, it advances toward 
it, without hurry and without hesitation, and when 
withing striking distance it immediately elevates its 
crest and the feathers of the neck, and, without losing 
any time, delivers a blow with its foot. If the snake 
has avoided the blow and attempts' to strike in return, 
the bird interposes a wing, thus receiving the deadly 
fangs harmlessly upon the long feathers, and immedi
ately strikes again. 

The fight is then virtually over, for if the secretary 
gets in a single blow the snake's back is broken, and 
the bird, like lightning, plants its foot firmly on the 
reptile's neck and head, pressing them into the 
ground, while it delivers the coup de grace with 
its beak, and then deliberately swallows the snake 
whole, beginning at the tail, and, j ust before the head 
disappears, giving it a parting rap on the ground. 

But there is nothing refined about the secretary bird's 
appetite, for one writer says he found inside one three 
serpents " as long as his arm," eleven lizards seven 
inches long, twenty-one tortoises about two inches in 
diameter, " besides a large quantity of grasshoppers 
and other insects ;" or, in other words, seven and a half 
feet of snake, six and a half of lizard, three and a half 
of tortoise, and, say, a yard of miscellaneous trifles ! 

'rhe secretary bird is protected by the Cape authori
ties for the immense public benefit it confers in eating 
poisonous snakes, and a penalty is attached by law to 
its destruction. A nd, if it were necessary, hundreds 
of eyewitnesses could be called to prove its right to the 
title of " Serpentarius." Curiously enough, too, this 
bird can be trained, and is trained, to protect poultry 
yards, not ohly from snakes, which are all' too fond of 
eggs, but from other birds of prey. -St. James's 
Budget. 

The Perfume of Flowers.-The following conclusions 
are the result of the researches of Mr. E. Mesnard upon 
the mode of production of the perfume in flowers : 

1. The essential oil is generally found localized in the 
epidermic cells of the upper surface of the petals or 
sepals. It may exist upon both surfaces, especially if 
the floral parts are completely concealed in the bud. 
The lower surface generally contains tannin or pig
ments derived therefrom. 

2. The chlorophyl seems in all cases to give rise to 
the essential oil 

3. The disengagement of the perfume of the flower 
makes itself perceptible only when the essential oil is 
sufficiently disengaged from the intermediate products 
that have given rise to it, and is found, in a manner, in 
a ratio inverse to the production of tannin and pig
ments in the flower. 

This, says Mr. Mesnard, will explain (u) why flowers 
with green petals have no odor, (b) why white or rose
colored flowers are most often odoriferous, (c) why the 
compositre, which are rich in tannin, h ave the dis
agreeable odor that they are known to possess, and (d) 
why the white lilac and forced roses take on a finer 
perfume. 

A Carnivorous Caterpillar. -Prof. Perrier, of the 
Paris Museum, recently stated to the Academy of Sci
ences that Mr. Rouzand, maitre de eonferences at the 
Faculty of Sciences of Montpellier, has studied the 
habits and metamorphoses of a remarkable butterfly 
whose caterpillar lives upon the olive tree. This 
lepidopter was briefly described by Rambour sixty 
years ago, under the name of Erastria scicula. 

Unlike i t,s fellows, the caterpillar of the Erastria 
does not eat the leaves of the tree upon which it lives. 
but, on the contrary, despoils the latter of its para
sites. It is not herbivorous, but carnivorous, and feeds 
upon the coccinellidre that abound u pon the olive tree 
and often cause the death of it. 

In addition to this peculiarity, this singular animal 
presents others of great interest. In its adult state it 
is so colored as to exactly simulate the excrement of 
the sparrow. While very young it hides itself under 
the carapace of the coccinellidre that it devours. 
When a little older it spins a ring of silk around such 
carapace, and thus enlarges its dwelling in such a way 
that it shall always be adapted to its own size. Let us 
add that it conceals thiR addition under the debris 01 
cot.""lIinelliclre and the spores of Ii'umago, a fungus para, 
!lite Qf the olive tree. 
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BEVELING AND SILVERING MIRRORS. 

The making of glass mirrors for commercial pur
poses was probably first developed in Venice. Looking 
glasses in large sheets were exported from Venice in the 
last part of the 17th century. Mirrors became articles 
of household furniture in the early part of the 16th 
century. Previous to that time small pocket mirrors 
were carried at the girdles of ladies. They had no 
covers, but were furnished with a short handle. The 
old process of amalgamation is about done away with. 
The process of silvering was first introduced in 1840, 
through a discovery made by Baron Liebig. A hori
zontal double-bottomed metallic table is used, which 
is heated with steam to from 350 to 40° C. 

The glass to be silvered is cleaned thoroughly with 
wet whiting, then washed with distilled water and pre
pared for the silver with a sensitizing solution of tin, 
which is well rinsed off immediately before its removal 
to the silvering table. The table being raised to the 
proper temperature, the glass is laid and the silveri ng 
solution at once poured over it before the heat of the 
table has time to dry any part of the surface of the 
glass. The solution used is prepared as follows : 
In % liter of distilled water 100 grammes of nitrate 
of silver is dissolved, to this add liquid ammonia 
(sp. gr. 0'880) 62 grammes. The mixture is filtered 

Jtituti(it �mttita •• 
Castle stone wheel about 30 inches in diameter and 
about 3 inches in thickness. This wheel smooths the 
surface of the beveled edges and is ready for the first 
polishing wheel. The polishing wheels are 34 inches 
in diameter, 3 inches thick and made of poplar wood. 
It revolves in a perpendicular position, the attendant 
pressing the beveled edge against the face of the 
wheel, adding now and then a q uantity of water and 
powdered pumice stone. This wheel leaves the edge8 
a little cloudy from the pumice Rtone. To make the 
edges transparent they are run over another similar 
shaped felt-covered wheel, the surface of which is cov
ered with rouge. 

A number of sheets of glass can be polished at the 
same time, by laying a number of the sheets on a long 
cloth-covered table over which, connected to a square 
horizontal shaft, are a number of iron frames. Inside 
of these frames polishing blocks are placed, the bot
toms of which are covered with felt and rest on the 
surface o! the glass. These blocks are made of wood 
and filled with lead a.nd weigh about 20 pounds each. 

The shaft which moves the blocks over the surface 
of the glass is set in motion by means of a crank at
tached to a wheel on the main shafting. 

After polishing the glass is taken to the silvering 
room and washed and silvered as stated above. Some 
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cucumbers, canlifl,owers. and cabbages. while on spinach 
leaves kept in a damp atmosphere they were still pre · 
sent after twelve days. A three per cent infusion of 
black Chinese tea destroyed them within twenty· four 
hours, and in a four per cent infusion no trace could be 
found at the end of sixty minutes. In the case of cof
fee a two hours' immersion in a six per cent infusion 
sufficed for the destruction of the organisms. Beer of 
various kinds . was equally fatal, one to three hours be
ing the limit ; but wines acted best of all, vitality be
ing extinguished within t wenty minutes by red wine 
and within five minutes by white. 

.. I . . .. 
The N-e", RUle f'or the Navy. 

The navy has made a new and radical departure in 
the manufacture of small bore arms. The recommen
dation of the Chief of the Ordnance Bureau, founded 
on the report of the Newport Board, has been ap
proved by Secretary Herbert. The new caliber is 0 '234 
of an inch. This is the smallest caliber regularly 
adopted by any government. The caliber of the 
French Lebel rifle is 0 '315 ; the German Mannlicher is 
0 '311 ; the Danish Krag-J orgensen is 0 '315 ; the English 
Lee-Speed 0 '303 ; the Swiss Schmidt 0 '295, and our new 
army model 0 '30. The board recommends the 0 '234 
caliber, as they consider that it will give higher veloc-

and made up to 8 liters with distilled water, and 7'5 1 silvering tables are made of hard wood, b

, 

eing about I ity, greater range, greater penetration and greater ac
grammes of tartaric acid dissolved in 30 grammes 1% feet in depth. with a metal top. The interior con curacy than the 0'30, with the added advantage of al
water are mixed with the solution. About 2 '5 liters tains about six inches of water, heated by coils of pipe lowing the men to carry a greater supply of ammuni
are poured over the glass meter to be silvered. The laid across the bottom. The tables are about 12 feet tion. The disad vantage is the lack of interchange
metal immediately begins to deposit on the glass, which in length and 7 feet in width. Iron slabs are laid over ability of ammunition between the two services. The 
is maintained at about 400 C. (1040 Fah.), and in a little the top of table and covered with Canton flannel, on figures given above for the guns adopted by the for
more than a half hour a continuous coating of silver which the glass is placed to be silvered. It takes eign nations are the latest. In· the last few years the 
is formed. about 2% hours to dry and then the backs are painted. reduction in caliber has been phenomenal. The Eng-

The silvered surface is then cleaned by very cau- Some silverers use hartshorn and Rochelle salts in their !ish Martini and the old Springfield rifles were 0 '45, the 
tiously wiping with a very soft chamois rubber and solutions. The sketches were taken from the plant. of famous Chassepot of France 0'433, the Russian Berdan 
treated a second time with a solution like the first, but A. Vogeley, New York City. 0 :42. The number of rifles needed by our navy is 
containing a double quantity of tartaric acid. This • , • • .. small, but the department will, if necessary, furnish 
solution is applied in t wo portions, and thereafter the Distribution of' Cholera . the barrels for the manufacturers to apply the breech 
glass is once more carefully cleared of all unattached Though there is little reason to doubt that the dl''stri- mechanism. 
silver and refuse and removed to a side room for back- bution of cholera is mainly due to the use of ' impure The nickel alloy has become famous in the manufac
ing up. The plate glass before silvering is first beveled water, in certain cases its communication has been ture of our armor plate, so that it is, therefore, not 
on the roughing machine. To bevel the edges the traced to various artioles of food. '  and Mrs. G. C. s]lrprising to , learn that the 0'234 barrels to be fur
sheet of grass is held up slightly on the 'edge by the at- Frankland, in Nature, give a summary of recent re- nished to the competing inventors of magazine guns 
tendant on to a horizontal revolving iron wheel. This searches on the subject by Friedrich. M ore than fifty will be made of nickel steel ' alloy. We shall look for 
wheel is , about 30 inches in diameter and about 1% different articles were specially studied, including the competitive tests with great interest. 
inches in thickness and is slightly curved on top. fruits, vegetables, milk, tea, coffee, coeoa, beer, wine, . •  , • • ..  
'Yater and white Rockaway sand is added from a large caviar, biscuits, bonbons, tobacco, and snuff. In the High Speed on the Pennsylvania R.Uroad. 

wooden cone-shaped hopper, which causes the wheel case of solid substances the cholera bacilli were both Engine No. 225 of the Pennsylvania's new class P, 
tCf grind down the edges of the glass. rubbed on the outer surface and inoculated on to slices. with 78 inch wheels, did some fine running a few days 

The wheel is capable of beveling one foot in about Under the former condition the vitality of the microbes ago, having reached the speed of 90 miles per hour, and 
t wenty minutes. From the rough beveling machine depended chiefly on the degree of moisture present in averaged over 87 miles per hour for several . miles. It 
the glass is run over a SO inch emery wheel. This cleans their environment, but the acid in the juices of fruit also ran 65 '2 miles (including six slow-ups) in 62 '75 
and takes out the sand from the pores of the glass. caused their destruction on the slices in from one to minutes, and from a sta.ndstill at Bay Yiew it ran to 
From the emery wheel ;t passes to a horizontal New six hours� The baeilli c&ul'vived _ for , lev.ral day. on Cb&it;lll, l1 " milell, in 9 minutell and 39 seconds. 
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m ence e n!.ltive print on the stone, zinc or copper plate, so that shadowy lines at the marginal portions of the skin, thus y o  e w . r--

I h h' h '  rod '  II f effect E A R AND CONVEYER -Lewis A. Th J the finished print shows clear white spaces n t e tg 
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p ucmg a re e . LEV TO : k . FERTILIZER DISTRIBUTOR. - omas, lights corresponding to the high lights on the object pho- NOTE.-Copies of any of the above patents will be Ji'ark, Townsbnry, �. J. A centrall� PIVOted trac : I W. Sample, New Washington, Ind. This is an in,'prove- \ tographed. This work has formerly been doue bv the furnished by Mnnn & Co., for 25 cents each. Please adapted to move hOl'lz�ntally on an upl'lght �rta�le ope

d ment In devices to be attached to planting machines, to artist with tools or acid. send name of the patentee, title of invention, and date frame, a carriage runnmg on the track past Its PIVOt an distribute the fertilizer at the time the seed is planted. • f th' through the frame, there being a � and chain mechan- I It is adapted to evenly distribute the fertilizer In front of LEDGER INDEX.-Frankhn A. Ranl''l�, O �!!!!!!!
lS
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pe
!!

r
!!
.
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ism for moving the carriage and d�tachable braces j and behind each hill of com or sow it In drills if desired. Farley, la. This Is a. device of simple form, constituting for the ends of the track to s�pport !t at both end� at By means of a valve of novel construction the feed of no part of �he ledger Itself, but �ged for �y post- NEW BOOKS AND PUBLICATIONS. right angles to the f�me. �h� mventlOn �ords � s�m- the fertilizer is perfectly controlled, and means are also ing the desIred names and conveme�tly fi�ding the de- THE TRANSITION CURVE, BY OFFSETS pie and strong machine for lifting and placmg bnIlding provided to reglliate the speed of the distributor, to make sired page of any account, and also mdicating the proper AND BY DEFLECTION ANGLES. By materials or other heavy articles, the braces strengthen- it drop fast or slow. ledger where several are used. In a casing open at one C. L. Crandall, C. E. First edition. lng the extended portions, and the machine being in side and at the top are pivoted L-shaped frames with New York : .John Wiley & Sons. 1893. very compact shape to be hauled about. 

Miscellaneous. al'lll8 and adapted to hold index leaves, transverse shafts Pp. V, 64. Price $1. 50. 
ELEVATED RAILWAy.-.John N. Val- In the casing having arms p�voted to the arms of �he This little handbook is designed for use by the civil en-ley, Jersey City, N. J. An improved traveling carriage GAS METER CONNECTION. -Albert H. frames and with handies at theIr outer ends for turnmg 

glneer in laying out railroads. It refers more particularly or hanger has been designed by this inventor, suitable Glndele, Jersey City, N. J. This is an improvement in- them. to the change from the level straight track to the inclined for suspending any desired form of car, and positively tended for use as a substitute for the solder joints usu- S L E I  G H .  - Friederich A. Schaefer, circular track. This change must naturally be made an to prevent its derailment. The carriage has four stand- ally produced between the thimble of a union nut and Truckee, Cal. This sleigh has drive wheels held verti- easy one in order to prevent disturbances to rolling stock ards, constituting with a bottom band and uniting bars a the end of the lead pipe, and also between a common cally adjustable on the sides of its platform, whereby the and twisting of the trucks. The point is to make the frame In which are journaled suspension wheels and nipple that is used to join th� lead pipe connection to an sleigh may be conveniently propelled and steered over Inclination of the roadbed proportional to the centrifugal safety wheels, the treads of the latter being spaced suf- iron pipe. The lead pipe is radially Ilanged at the end, and the ice and snow without danger of sinking the wheels force at every point. This statement from the opening ficlently below the running wheels to receive the rails on it is an externally threaded sleeve, while a threaded too deep into the snow. Besides the main runners, this paragraph of the book is the keynote to the work, which, between them, the flanges of both wheels being on the thimble is screwed Into the pipe, and a junction nut sleigh has auxiliary runners adapted to be fastened at with its detailed description of methods and full tables, Inside of the track rails. The Invention also provides threaded In two diameters engages the sleeve and thim- their ends to the main ruuners, and near Its forward end covers a very interesting field for the civil engineer. an improved track and support therefor, whereby the ble, a union nut connecting the thimble with a meter are fulcrnmed rudders connected by a cord with handles A POPULAR HISTORY OF ASTRONOMY strain on the rails is distributed. post. in easy reach of the operator. By means of wheels jour-
DURING THE NINETEENTH CENTURY. CENTRIFUGAL SHAFT GOVERNOR. - PHOSPHATE SEPARATOR AND DISIN- naled in the front, the front end of the sleigh may be By Agnes M. Clerke. Third edition. d Kn xvilI T Th· In· ralS' ed 0" the snow or Ice, tbe wheels being normally L d Ad & Ch rles Black George S. Neeley, Pacific, Mo. This invention con- TEGRAToR.-George Gui! , 0 e, enn. . lS - U on on : am a . sis's principally of a pivoted eccentric disk adapted to vention provides a revoluble receptacle Into whICh ex- folded back out of contact with the snow or Ice. 1893. Pp. XV, 573. Price $4. move across the driving shaft of the engine, and con- I tend steam pipes, and In which the phosphatic earth may SLED PROPELLER.-A further improve- We hhve recently had occasion to review Professor nected with a central gear yieldin�ly connected with i be agitated and sim�taneously s�bjected to blasts of ment of the same inventor provides a:sleigh adapted to be Mach's work upon the history of physics. Miss Clerke's the hub of the governor wheel secured to the driving steam, the 1IItrate bemg then stram� away from �e readily propelled and steered over ice or snow, either by the production does for modem astronomy what Professor shaft, weighted and spring-pressed segmental gear nodules or pebbles. The apparatus IS comparatively m- occupant or by a suitable motor within the sleigh body. Mach's has done for the kindred sciences. To the present wheels belug mouuted to turn on the governor wheel expensive, and the method is very efficient. On each side of the sleigh box Is a shaft carrying a pad- work nothing but praise can be awarded. Its treatment and in mesh at opposite sides with the central gearwheel. S 'l' E A M I N G  ApPARATUS.-Henry G. die wheel operated br a crank arm by a person in the is very thorough, its history Is brought down to a The device is of very sim�l� �d dnrab!e construction, Hall, Blacksburg, S. C. A, kettle with its base on a fur- sleigh, the paddles engaging the snow or ice to propel recent day, and the chapters on spectroscopy and recent and very effective �nd sensItive m operati?n, to acc?rate- nace, and circulating pipes extending under the base and steer the sleigh. methods of Investigation and on the attack of cele8-Iy �vem the mo�on of the valve and msure uniform plate, whereby the water may be readily heated to a tem- BICYCLE.-Sa muel A. Donnelly, Chica- tial problems are of the greatest interest. The book is runnIng of the engme. perature of about 2750 F., is arranged to accommodate go, Ill. This wheel has a diamond-shaped frame formed very beautifolly illustrated and forms an admirable com-

a series of circularly traveling baskets containing 1IIIed of four metal rods bent to form a double diamond frame pendium of the work done in our century by astronomers. 
Mechanical. cans or other articles to be steamed. Each of the baskets and having their rear ends arranged approximately par_ 
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S A W C O T  T O N  GIN. -Nathan W�al- is engaged by an arm connected with a flange on a sleeve allel, there being iInk-8haped fittings upon tile rods in 

ley, Fort Payne, Ala. In this machine a revoluble turniug on the upper part of a central flue, and the advance of their rear extremities. The vehicle Is very 
toothed huller is arranged near the saws and beneath the wheels of the basket carriages travel in the bottom of light and strong, while the frame is peculiarly . adapted 
chute, and fingered or toothed huller bars near the saws the kettle, the wheeled baskets being conveniently lifted for a simplifted driving gear In the parts most liable to 8 U I L D I N  a E D I T I O N . and the back portion of the chute, a pair of carding rolls in or out of the kettle for filling or emptying or moving get loose In bicycles, which are stronger, owing to fewer 
being arranged para1lel above the saws, while there is a to and from tbe packing room. connectiQl18. third carding roll between the pair of rolls and the saws, METHOD OF PRESERVING WOOD.- CHAIR.-Thomas S.  King, Cincinnati, to clean the larger rolls. Ordinary gin saws are used, and Francis Hall, Tacoma, Washington. This invention re- O. The combined folding and swinging chair designed the feed and speed generally be perfectly controlled, but lates more particularly to the treatment of wood for pro- by this inventor is of simple and inexpensive constructhe cotton may be cleaned of foreign matter before it is tecting it from the ravages of the teredo, as well as tion, qnickly and easily set up and taken down, and delivered to the saws, thus obviating danger of fire by other forms of animal life, also rendering the wood less when not In use it can be folded and packed In very friction and damage to the saws. The saws are not I Inflammable. It comprises subjecting the wood to the small space. It has two upright side standards, and the necessarily forced deeply Into the ron of seed cotton, action of a solution of alkaline hydrates in connection chair frame as well as the uprights .are made of flat metal, thus providing against kinking or otherwise injuring the with alkaline carbonates and one or more of the follow- the frame comprising a seat frame, a back frame and a lint. ing salts : Alkaline alumlnates, alkaline silicates, alkaline drop frame pivoted to the opposite ends of the seat C E N  T R I FUGAL MACHINE. -Leon F. chromates, �kallne a,;,enates �r arsenites, al�llne s�lph. frame. The back, seat and drop frames are covered by 
Haubtman, New Orleans, La. Within a stationary shell ides or alkslme sul�hlde solutIOn of metallIc sulphIdes, a single piece of cloth stretched over the sections and 
or curb from which a discharge spout delivers to chute. the. processes varyIng WIth the wo� and purposes for wound at opposlte.ends npon top and bottom cross� 
is.suspended a revolving basket with perforated sides, }VlJich treated. 

. the cloth being so retained that it Is impossible for It to 
and permitting the free circulation of steant, air, or gas, CONSTRUCTION OF BUILDINGS. ·-WIl- sag In the back or seat. 
between the basket and curb. Secured to the . bottom of Ham M. Myers, Hannibal, Mo. The wan, according to WASHING MACHINE. -Mary A. Marks, the hasket is a fan comprising a plate turning above the this improvement, is composed of brick laid longitudi- Toledo, O. ThiB machine Is designed to facilitate the annular cbannel in the curb bottom, and a number of nally wooden strips disposed between each course of thorough washing of clothes without boiling, eltber becurved blades secured to the under side of the plate, the brick and mortar courses between the faces of the strips fore or after the washing, and In such manner as will fan blowing lightly to the Inner periphery of the curb, and the brick, the outer edges of the wood sections being avoid all possible Injury to the garments. With th:s imand not allowing the escape of water, moisture, or steanI, set back from the edges of the brick to form grooves in provement the clothes are not rubbed, but receive first a where It would come in contact with the dry sugar dis- which the cement filling is placed. The main purpose of saturating theu a pressing and then a rinsing to remove charging from the basket. The machiue is especially the invention is to lessen the cost of construction, reduc- the dirt. A lever is pivoted on a standard in the middle designed to facilitate the separation of liquids from solids ing the quantity of brick and labor by abo�t one-half as of the suds box lid, plungers extending from the lever In the sugsr manufacture. compared with ordinary bnilding. througb apertures In the lid, there being clothing carriers 

W I  R E S H E A R s.-Louis Townsend, STORE SERVICE ApPARATUS. -.James on the lower ends of the plungers, consisting each of an 
Evansville, Ind. This is a tool for the use of firemen R. Pollock, Mansfield, Ohio. This improvement relates open bottom casing with top apertures. 
and others who may have to cut electric wires. It bas particularly to the means of propelling the basket or car, BRIDGE G ATE. -William .J. Brown and two heads, each having cutting jaws, and pivoted to- there being a propelling line connected at one end with John K. Walker, Coal City, Ill. Combmed with two gether centrally so that they coincide when in normal the fixed trock at the other end of the propelling line gates and mechanism for moving them Is a swillglng poeition, the shanks and attached handles being curved being a ball o� block and a fixed guide to be engaged brace on the outer end of one gate, while a rack and laterally from each other, so that when the handles. are i thereby to take up slack. To send the basket, it Is ouly pinion mechanism is carried by the abutting ends of the drawn apart the cutters meet. The handles are msu- I necessary to pull upon a hand line and lift the ball to the two gates for automatically swinging the brace Into and lated, and the cutters are so arranged that they may 

I 
top of the gnide the operating line not only serving to out of operative position when the gates are moved tobe either pushed or pulled against the wires to be sev- propel the bask;t, but also as � brake �heref�r. ward and from each oilier. The improvement is adapted ered. . • . CAMP STOVE.-Goorge W. MlDgs,�New to automatically close and open the approaches to draw-

N UT LOCK. -.John D. FlCh tner, U mon- I Castle Col. This Is a  sto'te which may be so cloi\ely bridges with the swinging of the bridge, and is a simple, 
town, Pa. 'l'he bolt, according to th� impro�eme�t, is folded up as to be carried in a saddle bag, and yet may be strong and positively working apparatus to operate a 
provided with two sets of threads cut m O�POBlte du:"c- qnickly set up for effective service. It has rectanglliar fence or gates by the movement of the bridge. 
tions, with nuts fitting the threads, th� mam nut bemg body sections hinged together at their ends and a series HERNIAL INSTRUMENT. _ Alexander provided with a chamber and a spl'lng pawl, and the of triangnlar sections hinged at their bases to the upper Dallas, New York City. This is a very simple implelOCking nut being fitted to the reverse thread and pro- edges of the body sections and provided with separable ment for use in inguinal and femoral hernire, consisting vided with a ratchet. connections. The stove, as set up, is tr!angnlar in form, of a head and handle, the head Ilattened and its point LUBRICATOR. -Nathaniel .J. H. Dun- with a door in the front body section. smooth and blunted, while its anterior and posterior Bur-
can, Parkville, Md. A divided grease reservoir adapted OVERALLS.-Philip .J. Lonergan, Den- faces and outer edge are covered with fine, needle-polnt
to be secured to the connecting rod has tubes lead�g ver, Col. This is a garment in which the ·outer sides of ed serrations, the inner edge being smooth and having a 
from its compartments into the box of the crank, reclp- the legs are open from top to bottom, having along their deep groove. The handle part has a movable cover, 
rocating plungers sliding in �he tubes re.tin� upon �e edges separable fastenings, while at the opposite ends of which covers the serrations as the implement is intro
crank. The device is of very SImple construction and IS I the front section of the waist portion are extended pull duced. designed to automatically deliver just the right quantity pieces, thus forming a garment which may be put on or EARTHENWARE SEWER PIPE .J OINT. -of oil to the crank, without regard to the speed of the I taken off with great facility. Robert Ewing, 16 ShaftesbnryJAvenue, I.ondon, England. engine or the temperature of the oil. : -REFRIGERATOR. _ Lansing Bonnell, This is an Improvement, especially in that class of joint LOOM.-William Britain, .Jr. , Lond�n, i New York City. The upper ice chamber and lower pro- . with ordinary f�ucet, and . with external . shoulder or 
England. · This invention . relates to looms for p�ducmg : vision chamber of this refrigerator are connected by de- 'Bange on the plain or OPPOSIte end of .the pIpe, made of 
coir yarn mats and similar fabrics, and provides pile yarn , tachable flues, the parts being so arranged as to promote the same material as and i�tegral WIth the body. of �e 
carriers passing between the reed plates of the batten and a constant circulation of air and an even distribution of pipe. The joint has ample mternal s�e for the .Iutmg 
extending nearly to the fell of the cloth, together with I the cold air which passes downward from the ice chant- or grouting, and afford� a do�ble �J'lDg to. the SPIgOt or 
means for causing each carrier to pass alternately on op- ber The ice chamber is covered by a swinging lid which plain end of the pipe, dlspensmg WIth the nng or annu
posite sides of the ground warp which passes between has' in the center a deprel!l'ed condenser. Every fiue and lar rib at the lip of the socket. �e joint is closely and 
the same reed plates. The loom is designed to produce air discharge, as well as the trap, may be easU'y removed evenly fitting, especially at the mvert or floor of the 
a high grade. fabric · in which the tufts of the pile are or thrown open' for inspection and cl"'}ning, so that every tube. 
looped around tbe ground warps instead of being canght part may be readily kept clean and sweet. · BUGGY Top FOLDING DEVICE.-Lacroby the weft, as In ordinary pile fabrics. 

filA W FRAME. _ George 1\1. Harriman, ta L. Short, Russellville, Mo. Journaled In the vehicle 
South Thomaston, Me. This is II frame In · which the box Is a shaft. with .upwardly extending arms having a 
brace or central part of a buck saw is pivotally connected loose connection WIth the buggy top frame, and down
with the curved end piece of the 'luter end of the frame, wurdly extending arms connected with foot levers, 
allowing the end piece to tilt freely in straining the saw whereby a rocking motion may be imparted to the shaft. 
without weakening the frame. The arrangement is such that one sitting on the buggy 

AKrlcnltn ral. 

CORN HARVESTER.- .James E. Per
kins, Brownwood, Texas. This is a machine capable of 
being attached to any farm wagon, so that when the 
WIjgOll Is drawn over the fleld it will cut the ears from 
two rowS of com simultaneously and deposit the comin 
a receiver at the rear of the cutters. Power is afforded 
by pinions from the rear axle to operate levers which re
cip�te knives with which the ears are bronght in en
gagement by ilie pressing down of ilie com stalks, the 

seat can by pressure of the foot readily open or close the HALF TONE NEGATIVE FOR PHOTO. buggy top at any tinIe while the vehicle Is In motion. I'BocEssEs.-Frederick J. M. Ge�land, Bayonne, .N. J. A The improvement Is readily applicable to all ordinary sensitive plate is, according to this process, subJected a buggy tops. part of the time to a full exposure without a screen, and • •  S for the remainder of the time of full exposure with a DESIGN FOR FABRIC. - WIlham : screen between the negative and object. By this means Friedlander, Passaic, N. J. The leading feature of tl1ie 
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view and fioor plans. A model design. Cost 
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Order pattern letters &; !\jzures from the largest varie
ty. H. W. Knil/:ht &; Son. 8eneca Fall •• N.Y .• drawer 1115. 

8tow fiexible .haft. Invented and mannfactured by 
Stow Mfg. Co., Binghamton. N. Y. See adv., page 222. 

For pumping engines. J. S. Mundy, Newark, N. J.  
• , U. S." metal polish. Indianapolis. Samples free.. 
Improved Iron planers. W. A. WiI.on, Roche.ter. N.Y. 
Handle turning machinery. Trevor Mfg. Co .• Lock-

port, N. Y. 

Microbe Killer Water Filter. McConnell Filter Co., 
Bulfalo. N. Y. 

Steam Hammers. Improved Hydraulic Jack •. and Tube 
Expanders. R. Dudl/:eon. 24 Columbia St., New York. 
·Screw machines, milling machines. and drill presses. 

'.rhe Garvin M .. ch. Co .. Lai"ht and Canal Sts., New York. 
Centrifngal Pump.. Capacity, 100 to (0,000 gals. per 

minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 
Wanted-a few good articles in the Hardware or Ma

chine Une to mannfacture. Addre •• Box 7. Troy, N. Y. 
Gulld &; Garri.on, Brooklyn, N. Y., mannfacture .team 

pumps, vacuum pumps. vacuum apparatus, air pumps. 
acid blowers. filter pre •• pump •• etc. 

The best book for electricians and beginners In elec
tricity is U Experimental ScIence," by Goo. M. Hopkins. 
By mail. t4 ;  Munn &; Co., publishers. 361 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills. Shears, etc •• address 
J. S. &; G. F. Simpson. 26 to 36 Rodney 8t .• Brooklyn, N. Y. 

Patent Electric Vi.e. What is claimed, Is time saving. 
No turning cf handle to bring jaws to the work. simply 
one sliding movement. ' Capital Mach. Tool (lo., Auburn, 
N. Y. 

Competent persons who deslre 8I/:encle. for a new 
popular bLOk. of ready sale, with handsome proflt, may 
.. pply to Munn &; Co., Scientific American 01llce. 361 
Bro .. dway. New York. 

I131'"'Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &; Co .. 361 Broadway. 
New York. Free on appllr.atlon. 

HINTS TO CORRESPONDENT.s. 
N aInes and A ddress must accompany all letters, 

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

References to former articles or .. nswers should give date of paper and pa� or number of qne.tion. 
Inq uiries not answered In reasonable time should 

be repeated ; correspondents will bear in mind that 
some answers require not a little research. and. 
thongh we endeavor to reply to all either by letter 
or in this department, eacli must take lils turn. 

Special Written InforInatio n  on matters of personal rather than general interest cannot be 
expected withont remuneration. 

Scientific AInerican SuppleInent. referred 
to may be had at the office. Pnce 10 cents each. 

Hook .. referred to promptly snpplied on receipt of 
price. 

Minerals senUor examination should be distlnctiy 
IlUl.I'ked or labeled. 

(5438) W. M. MeV. says : On page 339, 
.. Scientific American Cyclopedia of Receipts," it says to 
pnt a small quantity boracic acid in milk to keep it from 
lOuring. What quantity per quart would you use. also 
is.it injurious to the healthy If not, is it beneftcial to the 
health Y A. Two-thirds of drachm of boracic acid to one 
gallon of milk. If boracic acid is not obtainable, then 
one and one-sixth drachma of borax to one gallon of milk. 

Adding one drachm of salt per gallon with the above im
proves the keeping of milk. This treatment of the milk 
reqnlred to be kept for .. few days is not injurious. We 
do not know that it is beneftcial to health. 

(5439) J. M. S. and others write : I wish 
to make .. medica.i induction coil. Will you tell me how 
to make one ? A. The annexed engr .. ving shows the es-

sentlal features of an ordinary medical coil abont one-half 
actual size. linear. The exact dimensions are immaterial 
.. nd the direction of the winding of either primary or 
secondary wire Is also immaterial. The spool. o. may be 
made entirely of wood, or of a thin tube of hard rubber 
with wooden or rubber ends, b Y. On the spool is 
wound the primary coil, c, consisting' of two layers of 
No. 20 cotton-eovered magnet wire (Americ .. n wire gange). 
The ends of the primary wire pass through the end, b'. of 
the spool. One end is connected with one pole of the 
battery. d, the other end is connected with the fixed end 
of the spring, e. which is supported by the standard, f. 
A block, q. of insulating materi .. 1 (hard rubber or woOd) 
Is placed between the standard and spring. and Is fast
ened to each by means of a screw. The spring. e, is pro
vided at its lower end with a soft iron bntton. h, which 
serve. as an armature. At or near the middle of the 
free part of the spring is soldered a small plate of plati
nnm, i, and in the standard, f. is inserted a platlnum
pointed contact screw.j. The standard,f, Is connected 
with the remaining pole of the battery. d. In the end of 
the .pool adjoining the armature, h. IS Inserted a short 
piece, k. of well annealed iron rod, which reaches Into 
the spool far enough to be surronnded by several convo
lutions of the primary wire. The primary coil is 

I titutifit jmtritJI. 
wrapped with two or three thicknesses of writing paper. ' blow· hack and with no pressure the boiler would 11.11 solid. 
and upon this is wound the secondary coil, I. consisting A check valve would prevent blowing ont, but would not 
of 10 or 12 I .. yers of No. 36 silk-eovered magnet wire. prevent 1Illing too full. With the arrangement as illus· 
Before begiuning the winding of the secondary wire a trated in No. 702, the filling should be done under snper· 
piece of ftexible conducting cord should be inserted in vision and stopped at the proper height of the water in 
the head of the spool. and the inner end of the fine wire the boiler. 2. Instead of the arm .. ture core, for the mo
should be .. ttached to it. The outer terminal of the tor de.cribed in SUPPLElIIENT, No. 641, being made of 
secondary coil should also terminate in a piece of fiexible wire. could I not use sheet iron blanks. 3 inches dhmeter. 
cord. These fiexible cords may be connected with bind- making the core 2 inches thick, adopting Siemens wind
ing posts or attached directly to the electrode. m. In the ing. using 3 pounds of wire ? A. Yes, sheet iron disk. 
coil is inserted a bundle; n, of soft iron wires (Nos. 20 to may be used a. stated. 3. Also, how many storlll(e bat-
24). These wires may be fastened together hy a wrap- tery cells would it take to run above motor ? A. Two 
ping of firm, stout thread, varnished, or it may consist of to four storage battery cells will run the motor, accord
tinned Iron wires, which may be soldered together. A ing to tbe power to be developed. 
brass-headed nall may be inserted in the bundle in lieu of (5446) A. J. H. asks : 1. I have an 8 a part of the central wire, to form .. 1InilIh for the end of light 16 candle power dynamo, I built from drawings of the bundle. Two cells of Leclanche or dry battery in 

SUPPLElIIENT, No. 600 . ..  nd is shunt wound, .. nd ftnd it series will run the coil, or a single small cell of plunging works very well, and lights the 8 lamps. Now I have a bichromate hattery may be nsed. This coil may be foot lathe and desire to run the same by .. motor, and mounted as elaborately as the maker may desire. or it wish to know if I c .. n change the .. bove machine so th .. t may be made plain, as shown in the engraving. If it Is it will work with such .. battery as described in " Experidesired to make use of the extra current of the primary mental Science," page 401. ftgnre 394, 8 cell plunge, as coil. ftexible cords with handles may be connected at recommended for running motor. such as described in the 0 01. The strength of the indnced current is varied by above work. I wish if possible to get power enough out moving the core, n, in or out. As the action of this coil of my dynamo to run the lathe, a. I bave no use for it as :� 
i�

ost of those now in use, it Is unnecessary to de- .. light machine. A. Connect the magnet windlnga in 
parallel so as to get low resistance. Keep it shunt wound. 

(5440) B. V. C. says : I am bnilding a The b .. ttery will not run it very long. 2. It says that the 
above named battery has the disadvantsge of runulng 
down or becoming exhansted in a few hours. · I should 
feel obliged if you would tell me what gives out about it, 
if it is the zinc or carbon. or does the bichromate solu
tion become exhausted? A. The solntion becomes ex
hausted. 3. Could you inform me where I could obtain 
the carbon .. nd zinc plates for such .. hattery, .. nd about 
wbat wonld be the cost of a set for snch a battery, and 
how long they would last by using the battery one or two 
hours a day? A. Address some of our advertisers who 
deal in electrica.l goods. The zincs will last a good while 
-the barbon. indefinitely. It will not be cheap power. 
4. Will the dyn .. mo I have, hy cutting ont half the wire 

'%l toot Iannch. 5 foot 6 inch beam, draws about 21 inches 
water loaded, and would ask what size engine furnished 
with 200 pounds steam would be suitable for boat to 
make at least 10 miles per hour, and would .. compound 
engine be best, and what size 3-bladed wheel should I 
use ?  A. Engine eylinder .hould be 4.Jt inches diameter. 
5 inches stroke, making 350 revolutions per minute. The 
boat should have the keel drop at stem to take .. 24-inch 
8-blade wheel, 3J.ii feet piteh. We do not recommend a 
compound engine for your boat. Comlllication and ont
board condenser more than compensate tor the gain in fn�1 and size of boiler. 

(5441) P. P. K. asks : 1. Of what is on fields and arm .. ture, work as a motor with balf the 
Portland cement made, and how Is it made Y A. We 
refer you to our SUPPLEMENT, Nos. 231. 386, 620. and 
752, for excellent papers ou the subject. 2. I have a 
Daniell battery that works well, but the zinc is eating 
away too fast. I use COmmon salt in the clay cup. What 
shall I do to remedy it Y The battery Is worked on an 
open circuit. A. Para1lin the lower halt of the cup. It 
must be perfectly dry, and the paraffin must be melted 
in by heat. The battery is not suited to open circuit 
work. 

(5442) A. W. says : I have a steamboat 
22 feet long on water line. 4 feet 8 inches beam, 16 inches 
in water. inclnding 4 inches keel, and of good model, pro
pelled by a 1 horse power Shipman engine, 400 revolu
tions .. t 100 pounds steam. Please inform me in Note. 
and Qneries wbat size and pitch of screw I should use to 
get the best speed ? A. A 14 Inch wheel is the proper 
size for your boat, pitch 26 iuches. The one horse power 
Shipman engine Is rather small for the bo .. t and its pro
per size wheel. You will prob .. bly obtain no more tban 
300 revolntlons per minute, with possibly 6 miles per 
hour. 

power it would take if all the wire was in connection ? 
A. No. 5. Could you tell me where I could get castings 
for a half or 1 horse power petrolenm or gasoline engine. 
or If I might be successful in making one myself, being a 
mechanic and baving worked on stesm engines for some 
time? What ! would like to learn Is, how does the oil go 
intothe cylinder. and what would be the proportion of 
oil and air for a single charge for .. 1 horse p'Ower 
engine Y I have thought of constructing one if I c .. nnot 
get the necessary power from my dynamo. A. For gas 
engine we refer you to Robinson's " Gas .. nd Petroleum 
Engines," $5.50 by mail. 

(5447) S. G. M. writes : There is in the 
head of my bedstead one of those buga that keeps up 
at times a continuons, very annoying knocking and tick
ing. I bave tried to locate him and then to destroy him, 

but never sncceeded as to the former. Could you tell 
how to ftnd ont his location, .. nd if it would be possi
ble to destroy him in the wood ? A. Reply by Professor 
C. V. Riley.-The insect complained of by your corre
spondent is either one of the Ptlnid beetles (the so·called 
" death watch") or, wbat is more probable, the larv .. of 

(5443) C. A. B .• of V irginia, asks : What .. longicom beetle. Snch Insects are known to live for 
years in the dry wood of furniture before they emerge 
or die. It is of course .. very difficnlt matter to locate 
exactly the Insect working in the wood. In some in
stances the presence 01 little pile. of sawdust lying be
neath the place where the insect works will help to locate 
the enemy. If the latter does not eject any sawdust, it 
has sometimes been located by moving a lighted candle 
along and close to the suspected purts of the wood. 'rhe 
proximity of the light will cause the larva to " knock " 
and it can then be cut out with a knife. If the burrows of 
the insect are close to the surface of the wood. they can 
be detected by taking soundings with a stout steel needle, 
and if the burrows are found, the killing of the larva is 
easily accomplished by boring a small hole In the gallery 
and injecting therein a sufficient amonnt of bisulphide of 
carbon by means of a smill syringe • 

is the simplest remedy to keep ticks off one's pel'8on Y 
When I spend my summer In the country, I cannot take a 
walk withont returning almost covered with these little 
pests. Is there anythiug than can be applied to the 
clothing which will make it offensive to them ? A. 
Reply by Professor Riley.-lt is donbtful whether our 
correspondent really means ticks or mites. The true 
ticks are of a considerable size and do very little harm to 
human beinga. The mites or .. red bugs " or " jiggers," 
as they are called in dilferent parts of tbe South, are in 
reality the larval forms of the true harvest mites. The 
false genus Leptns was formerly hased npon these larval 
mites and I have described two species, Leptua irritans 
and L. America1lua. both found in the Southern States. 
I judge tbat the correspondent refers to these so-called 
.. red bugs," which are very abundant in the South upon 
the grasses and low-growing vegetation in the country 
and the cause of great annoyance during the Summer 
monthi. There is, nnfortunately, no substance which 
m .. y be applied to the skin or to the clothing which will 
prove offensive and deterrent to the mites and which 

TO INVENTORS, 

An experience of forty-four years. and the {,reparation of more tban one hundred thousand applicatIOns for patents at home and abroad, �.able us to underst .. nd the law. and practice on both oontlnents. and to posse.s un-
:in�1.r��t,t�e:ai��l{ .. o;�fle .. t'J�'t\�gv�m��'i:d at foreign countries may be bad oDa.ppltcation, and persons contemplating t he securing of patents, either at bome or abroad. are invited t.o write to this office for prices which are low! in accordance with the times and our extensive facilitIes for conducting the business. Address MUNN &; CO., 01llce SCIENTIFIO AMERICAN, 361 Bro .. dway, New York. 
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Bicycle, J.  W. Prosser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.!Wl1 
::���I:·d�vf;;:':!�· R: ·Fi-Yer:: : : : : : : : : : : : : : : : : : : : : �:ru Bicycle s�and. L. M. bevore . . . . . . . . . . . . . . . . . . . . . . . . 1iOt"675 
g:������.ft�r."C�R�H=·.·.·.·.·.·.·.·.·.·.·.· ·.·.·.·.·.·.· . .... .... .. : �:� Bird trap, L. K. Buntain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,086 Blast furnace. J. W. Nesmith . . . . . . . . . . . . . . . . . . . . . . .  507,ml Boiler cleaner. steam. J. D. McEachJen . . . . . . . . . . . . 507JI.'>O BOilers, leveler for ro .. d engine, W. R. Hitchcock 506.691 
ft��"O":':i,"n�1�fb�d:,:,�����aiiie: i: Vi: 'Marsh.: : :  �:m 
g�� b�h� :o���iiUa,:d; 'j: 'Waldeii::::::::: : �� 
I��'::'� ::�h:'; R���n:�iiiig . .  sirtP8 . .  or paperoii 506.'/95 

pastebQard. 'fl. Patureau . . . . . . . . . . . . . . . . . . . . . . . . . 507,035 Brace. See Drill brace. Brake. See Air brake. Car brake. Carriage brake. Vehicle brake . Brake piston indicator. Mattice &; Dunwell . . . . . . . .  506.781 

:��� �fl,!,n�f.:���1:·fG��g����:.��::::: ::::::::::: �� 
I���:. ';l!.f,-�: ���.elJ<1,;ar;imaii::::::::::::::. ::. : �:= Buckle, D. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,949 Burial apparatus. M. C. 8cherer . . . . . . . . . . . . . . . .  ' . . . . 5O'1,00! Burner. See Gas burner. Button attachinll machine, I. H. Sisson . . . . . . . . . . .  . Button fastener. G. W. Prentice . . . . . . . . . . . .  506.800, Buttonhole stay, G. W. Prentice . . . . . . . . . . . . . . . . . . . 
8:�I::.°J'!f�!Pio�ifti,?�����'ri�'j: ii: 'Brown::: :  506,1112 Calipers. vernier. J. H. Lynch . . . . . . . . . . . . . . . . . . . . . . . 506.103 Can. See Oiling can. Can body forming, .oldering, and heading ma-chine, R. D. Hurne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Candy casting machine, J. M. Demerath . . . . . . . . • 0 .  

g�t����:'lf. W�'g:,;':,'i:.�:�: .�������: : : : : : : : : : : :  Car coupling, J .  W. Klingler . . . . . . . . . . . . . . . . . . . . . . . .  . Car coupling. L. Moore . . . . . . . . o • • • • • • •  o • • • • • • • • • • •  0 • •  Car coupling. D. A. Mull .. ne . . . . . . . . . . . . . . . . . . . . . . . .  . Car coupling, W. B. Parrish . . . . . . . . . . . . . . . . . . .  0 0  . . . . . Car coupling, J. �'. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
8: �:g���I/:�-I: .J�'t�:;;8ii: : : : : : : : : : : : : : : : : : : : : : : : :  C .. r heater, C. E. Dolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Car sand box, J. M. Chrl.topher . . . . . . . . . . . . . . . . . . . . .  50'1.066 Car spring case. G. F'. Godley . . . . . . . . . . . . . . . . . . . . . . . .  596,90'1 Car ventilator. S. W. Ev .. n . . . . . . . . . . . . . . . . . . . . . . . . . . .  506.967 Car wheel. W. Hailes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,851! 
Car�;.��.r;,rWA�'1r���ri,t���I.���� . ��������� . .  ��� 506, U� Carbon rod clutcb, C. McNelli • . . . . . . . . . . . . . . . . . . . . . .  506,716 Card feedinll machines. speed regulating mech-anism for. Wbite & Smith . . . . . . . . . . . . . . . . . . . . . .  . 
8:�}';��tb��'ir��'j; .. b��e:E,:n���':;,ii::::::::::::.: 970 
8:��id�:es�g�:��.'!,�tor. R. Prieto Y Cnbillos. . . .  937 

8::g ��:isg,�o�.r��af:t�/��'ii"caiie : : : : : : : : : : : :  �:m Casb r8l/:1.terand Indic .. tor, F. W. Vaugban . . . . . . liOC,891 Caster. furniture, A. B. Diss . . . . . . . . . . . .  0 • • • • • • • • • • •  506.813 Cement kiln •• arrangement for drying .Iurry by waste beat from. G. Batchelor . . . . . . . . . . . . . . . . . .  50'1.058 Centering tool. s. A. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IJti,72� 
8g:1�: 

bg�!"6p.;r:����r�nbacker . . . . . . . . . . . . . . . . . . . . 500,71>0 

Chase frame and table. combined. G. A. D .. vl • . . . .  500.87B Chimney cowl or ventilator, J. H. Chappel. . . . . . . . 506,812 
g:l::'�:lt �g��h�o��Z1 If:��s:��':..(:::::::::::.: : :  11 Chum dasber. J. M. Ch .. dwiCk . . . . . . . . . . . . . . . . . . . .  . .  
8i�::'':f. d��:,cM':i :a!�th�r!�i ·cl .. inp: . . . . . . . . . . · 

Clevis. etc., A. I. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  506.897 Clevis. doubletree, A. M. Cole . . . . . . . . . . . . . . . . . . .. . . 506,769 Clock synchronizer, electric, H. S. Prentiss . . . . . . . .  506,93ti Cloth inspecting and trimming m .. chine. P. A .  M .. thew.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,7!Wl Clothes pin, J. W. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,Ml Clothes wringer, J. F. Judy . . . . . . . . . . . . . . . . . . . . . . . . . .  506,821 
8�':i;�mtti\�W�B:-rT:';�:����.�: : : : : : : : : : : : : : : : :  : : :  �:z.� Coin-controlled appar .. tu. for playing tune., etc., 
cOI�i-.�?Sfet;;,���.�: : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : :  �;lJ1g Collar f .. stener, G. Mai-shall . . . . . . . . . . . . . . . . . . . . . . . .  507,021 Coloring matter, blue, R. Kothe et al . .  . . . . . . . . . . . .  . Combinl/: macbine .top motion, J. Thorp . . . . . . . . .  . .  Commode, G. C. Corwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Condenser, H. Rassbach . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  Conformator. Adler &; Black .. . . . . . . . . . . . . . . . . . . . . .  . . Cooler. 8ee Milk cooler. Coop, cbicken. G. T. Ridings . . . . . . . . . . . . . . . . . . . . . . . . . 506,831 Copper, separating and recovering, J. Douglas . . . .  506,985 Core supports. machine for making. A. W. Need-ham . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506.717 Corset, H. J. Lyon. . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . .  506,705 Cotton distributer for gin feeder •• M. R. Davl •. . .  506,771 Cotton. machine for receiving, cleaning, and dis-tributing seed. W. S. Reeder . . . . . . . . . . . . . . . . . . . .  1i06,726 Counting r8l/:i.ter, M. T. Meyer . . . . . . . . . . . . . . . . . . . . . . 507,023 Cou.ri�':b .. ���u��fn�n����ge �g�wgt�ve Ipllot 
Cover fastener for storage vessels, �. Mwman . . .  506.928 
��'f��l��� �.�����imaii: : : : : : : : : : : : : : : : : : : : : : :  �� Cull' holder, O. Gronber" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,':78 Cnllnary vessel, W. Hailes . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.849 Cntter. See Lard or butter cutter. Punching cutter. Weed cutter. Cycle wheel. A. Perkin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,B58 Dental engine, J. S. Campbell (r) . . . . . . . . . . . . . . . . . . .. 11.376 Dental suction valve. to plate., .eonrIng, A. E. Ahren .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506.762 Desk and orl/:an combined, school, M . .E. Punten-ney. . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . . . . . . .  506,938 Digger. See Potato dlg.,er. 
Rli�i��!::'fi.efW\>�'rt������::::::::::::::::::::: Display stand, corset, E. A. Gage, Jr . . .  0 • • • • • • • • • • • • Door clo.er. W. E. Mitcbell. . . . . .  . . . . . . . . . . . . . . . . . . . .  , 
R��� �r���'j�r:i!l��:g�����: .����:. � �:�':'::::::: �:681 Dough dlvidlng m .. chlne. H. Bertram . . . . . . . . . . . . . .  50'1,063 DraDl/:ht equalizer. D. F. Cole . . . . . . . . . . . . . . . . . . . . . . .. 506,8« Drawing frame. J. E. Prest . . . . . . . . . . . . . . . . . . . . . . . . . .  50'1,0'19 Drier. A. Bornholdt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6!Wl,901 Drill. See Portable driU. Rock or coal drill. 
R�lli���a�:���.ei>.�: It·o:r:�:a.�ai.':::::::. :::::: : : �:� Drilling machine, L. ]J. Whiton . . . . . . . . . . . . . . . . . . . . . 506,867 DryinJl' furnace for brewers' Jl'rains, etc., Adams 

&; Eisert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50'1,(& 
Ri!�':,f,!'fi����':,�'a�g �:���I:I/:�':v\"e:oor:bI�se�� 506.9

17 
L. W. Woo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,89t Dyemg black. V. G. Bloede . . . . . . . . . . . . . . . . . . . . . . . . .  506.663 Dynamite, A. Kr .. nz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506.784 Eave. tron"h, Bowers &; Galpin . . . . . . . . . . . . . . . . . . . . . 506.766 E .. ves trough hanger. J. L. F .. ulbaber . . . . . . . . . . . . . .  506,81' Electric cable junction box. !l. B. Fowler . . . . . . . . . .  506,fi83 

will liot at the same time' be offensive to 
the human olfactory organs. Oil of tsr, 
for instance, a not very sweet-smelling 
material, If applied here and there to the 
clothing or rubbed on the skin, will keep 
off the mites. It Is very heating to the 
skin. however, and is disagreeable on 
that account. In localities where these 
Insects are particularly abnndant we have 
anointed the skin with kerosene, which 
also acts as a deterrent, bnt this Is not 

Electric machine, dynamo, F. A. Feldkaml!. 
Electric macbine, dyn .. mo. S. H. Short . . . . .  �:::�: �;f18 INDEX OF INVENTIONS Electric macbine regulator, dynamo, J. Keller . . . .  506,881 
Electrical di.tributlOn. .y.tem of. Mailloux &; Bar.tow. . . . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  506,921 

()' agree .. ble for reasons which will be rea-
dily understood. and. therefore, cannot 
be recommended as a satisfactory prac· 
tice. so tbat, after all, the best thing 

which can be done Is to cbange one's clothing after com
ing in from .. walk and perhaps jnmp into the b .. th. 

(5444) C. F. K. asks : How mneh air is 
needed to bum one ponnd of coal in one second Y A. 
One hundred and ftfty cubic feet of air. varying slightly 
with the carbon and hydrogen element in the coal. for the 
combustion of 1 pound of coal. withont reference to time. 
2. How would you calculate the size and weight of a fty 
wheel on a certain horse power engine ? A. The size 
and weight of fty wheels varies very much with the kind 
of engine and work to be done. The diameter varies in 
practice from three to ftve times the .trok� of engine. A 
single engine requires a larger .. nd heavier fty wheel than 
a double engine. Approximately for engines of the Cor
liss type 80 pounds to the Indicated horse power, for 100 
horse power and nnder, dropping to 60 and 50 pounds per 
indicated horse power up to 1,000 horse power. 

(5445) A. W. G. writes : 1. In making 
the pipe coil boiler mentioned in SUl'l'LE1lENT. No. 702, 
could I not connect the valve C with a tank placed at a 
level with valve. and in that way receive · .. steady fOOd ? 
A. A tank may be used In place of feeding by the funn�I, 
but a constant or open feed cannot be used in this way 
or by gravity, as in this case the 8team prellllDre would 

Electrical system of distribution, Mailloux &; Barstow. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  606,920 Elevator, li\ E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,911 Engine. See Dental engine. Gas engine. Rotary engine. Steam engine. Traction engine. Engines, automatic cut-olffor, J. W. 8ager . . . . . . . .  Eraser, G. Freund . . . • . • . . . . . . . . . . . .  0 . . . . . . . .  0 • • • • • • • • • Eraser. ink, Jackson & Hammond . . . . . . . . . . . . . . . . .  . 

Por which LeUer. Patent of t b e  

United S tate. were Gran led 

October 17, 1893, 
Evaporating pan, A. E. Warner . . . . . . . . . .  0 • • • • •  0 • • • •  A N D  EACH BE�RJNG ' .. HAT DATE, Ill�!:r���.�'t.I3'.�a�d�y������: : : : : : : : : : : : : : : : : :  Fare register. street car, D. J .  Daly . . . . . . . . . . . . . . . .  . [See note at end of list about. copies of these patent •• ] Feed regul .. tor, C. S. Edmonds . . . . . . . .  , . . . . . .  . . . . . .  773 Fee&r��t�n;l���� . .  ��� . . ��':'::� . .  �����' . . �' . . .  �: 506,!KIIi 

tar::l:�I�':ft�S:i'1!�b!id�·. �.�:.�'.�����·::::: �' J:��:r�a���n�Sr1�'i.���. picket, J. W. Martin . . . . 506,826 

Aerial vessel, A. F. Bergqvist . . . . . . . . . . . . . . . . . . . . . . .  '506 Fiber from fibrous plaut., machine for extract-Air brake. Shallenberger &; Rand . . . . . . . . . . . . . . . . . . .  506 ing, J. J. Weicber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 006,866 
t�'f':a1.�t�g'';r�lW��?'Jtb�r��.I��: : : : : : : : : : : : : :  :.: 506. 

Fiber., machine for feeding textile, A. H. Mor-

t�\::1 ��":.r�'!;;,::,&;wA��t:·.:· :· . ........ .. .. .. .. .... .. .. .. ::: : JlI;;,�·���� �iii���·· .. · .. ·.·:·· .. · .. · .. :·:·· .. :·.·· .. ::· .. ·.·· .. · .. :· .. :·· .. ·.· ...... :.: ............ :.:.: �� 
t�����u�p�nrie�!e&�W'.·NeWton: : : : : : : : : : : :  :::: Jilt:�;k"��':wt�llgPl;.f.�aiii,j: C: Mi"ii"i: : :  : :::: �:� Aut���tl� . .  s���n.��e<� . .  ��� . . ��� . .  I��I��?�: . .  �: . .  �: 506.700 Jl�: :�:re: ��tfe"#lciioii: 0: 'E: Matiij:::::::.: �� g::�es!:!,e�tin�,::,�:ecePt"cle. D. W. Perry . . . . 507,036 FirtyO;'XJ!�����.i.�� . . �������:: . ���?�����: .� 

.. .  �: 506,104 BRI< boldlng device, adju.table, C. L. Allen . . . . . . . . 506.896 Fireplace heater and furnace. combined, E. S. 
:��:;:er�rl·e�':"i':����o'bS�����: : : : : : : : : : : : : : : :·::.: �m Fi.���e�:.ket: W: ·GreaV.;8: : : : : : : : : : : : : : : : : : : : : : : : :: �� 
I:�n!.;t:.�'i!���fd: ·ii:cori:y::::::::::::::::::: .. : : :  �:� FlU����Ni�� W. ����':,�I��Na?� .����I. ���.�����: 506,700 Bath cabinet. v .. por. G. B. Parker . . . . . . . . . . . . . . . . . .  50'1 FOl'lllng machine, bolt, G. H. Webb . . . . . . . . . . . . . . . . . 506.836 Bearing, antlfrlctlon, J. Swe"le .. . . . . . . . . . . . . . . . . . . .  506 Furnace. See Bla.t furnace. Drying fnmace. 
«::l:::' co��:�f¥i�es:':,": fi�i�ai:' t����n'liaii; ��li'���:.:;�1�v�:8��: .�:. ���!��'. : : : : : : : : : :  : : : : : :  �:� Knowlton &; Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 507.016 G .. me apparatu� Schaaf &; Ritz . . . . . . . . . . . . . . . . . . . . . 506,1111 Bearing rol::'hgulde for roller, J. W. Hyatt. . . . . . .  506,002 Gas app .. ratus, u. W. I.bell . .  . . . . . . . . . . . . . . . . . . . . . . . . 506,819 B���::'. J:::B.: W,��::::::::::::::: . : ::::::::: GasK�g�r:tWaf�:r.�� ������ . . 

Of 
.�:.�������: 5O'1 !ml  I:t�\��::'g ·.f'!{'�BY:c\';:;e�.�.���?�: : : : : : : : : : : : : :  061 1 Gas. appar .. tu. for obtaining residuum contained • 

Bed • •  prlnl/:. W. M. Myers. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .� I g'Ob'j,���� .��.�� . .  i� . ��� . . ������.���� .��: .�:.�: ros.670 BeehlTe, T. O. Hines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " IT/O Gas burner. A. Wienecke . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,159 

© 1893 SCIENTIFIC AMERICAN, INC.
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Gas engine. D D. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,817 Scraper, excavating, n. 1.  Calboun . . . . . . . . . . . . . . . . •. 506,667 
Gas from hydrocarbon liquids. apparatus for pro.. Screen. See Grain screen. Winnow screen. 
Ga8dU:!���:i�i: !�a

ersburiier: ' 'hydrocarbon," c: 500.730 �::�·sp�T;g�g!�:�s������·.J. Morgan . . . . . . . . . . . . • •  5(11,027 Devoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,772 Seeding attachment, vehicle, J. E. Haines . . . . . . . . • 506,910 
Gas heater. J. Y. Parke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.932 Separatf)r. See Ore separator. 
g:: �o

���;�i�e�'ap,�:tu"s for; 'i: W:Hayes', '::.: �:� Sew��e��'t'J ���.�l:���� .f��.�l.}� ��r��.������ . �.�'.�: 506.879 

g:: ����'it�ilf�r : si�!:.
m
.
p
� �  � � � � :  � �  � � � : : : : : : : : : : �:818 ��::��r'!:�;I.sl'ie��.-; .J �.'V�JL : : : : : : : : : : : :  : : : : :  : : : : : :  jigj:� 

Generator. See Gas generator. Sewing machine binding attachment, C. L. Torr . .  500.888 
Governor, J. N. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o .  964: Sewing machine, book, E. Nugent . . . . . . . . . . . . . . . . . .  507,034: Governor, steam aniline, A. J. Chausse. . .  . . . . . . . . . .  977 Shaping or slotting machines, ram connection Grain screen , J. Benesh . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . for. U. Eberbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •  506,678 Grapple for baskets, etc., W. A. Alrich. . . . . . . . . . . .  Shears. See Animal shears. 
g�:�� �:�k�i�j.�g�n,;de. ::::::::::::::::::: ·:::: : : · . �:lWi ��:: �eJi�n!e:Sr.,����h�;e� j�it��n;ler::: ::: : �:= 
Grinder for sharpening the metal1ic burrs of Shoe fsstenin,z:. G. W. Prentice . . . . . . . . . . . . . . . . . _ 0 . 0  506,861 

JZ:rinding machines, J. & P. Jacobsen . . . • . . . . . . . . 506.694 Shovels and disposinl{ of excavated material, Hammock 8upoort. adjustable, D. Ford . . . . . . . . . . .  506,776 method of and apparatus for operating steam, 
Hanger. See' Eaves trou�h hanger. Picture C. L. Gould . , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  , • . . . . . . •  

Ha��':!�rski'i:'.!i.���:;. ����orbin . . . . . . . . . . . . . .  500,671 ��d1-:ig��';;'�:��kL.
E
iI�b�r�.��::: � : : : : : : : :  :�:�� Harrow tooth fastening device, O. R. Baldwin . . . .  506,654 Sifting bag. P. Diamond . . . . . . . . . . .  \ . . . . . . . �,>  • • • • • • • •• 

I1�::f::.b���ew�r.'ghi!h�·:�.I�� : : : : : : : : : : : :  �� �t��,lou�r:t !�����:;�ri�iId stra�ner for, J. Clif-
Harvester. self-binding. J. P. Monroe. . . . .  . . . . .  . . . . 711 ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

«:rae,:':{:o!f':-����fi. \r ���lial.·.· . . : ..... ...... .. .. . : . .. . .  :: : : 877 �gl�':;I�ili�:��W�lt':cg:�!:igth�r:to.SJ.iC�:�: : Hat sweat� J. Bohrmann . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . Spinning or twisting apparatus, f.J. F. Weiss . . . . . . . 
Hay loader, J. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.677 Spring. See Seat spring. Wagon holster spring. 
Head rest. M. J. Diemmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,983 Sprinkler. See Automatic sprinkler. 
He

�:!ie;:
e
'§f::���

t��t :�r��I:�t���
ter. Gas 

���;�h�n;r:'w.
s
ir.

g
;;';;die: : :  � : : : : : : : :  � : : : : : : : : : :  : : : : �:� Heating apparatus, fiuid pressure regulator for. Stand. See Display stand. W. H. Page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Staple, L. P. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506.721 

�r����\�';.r�:l;;tln����:: .�: .�:. ����.����� : : : : :  ���:� ��1f.i�:w�i:r· t!:,'i.'{e�:et: piieij,.·. ·::: .. ...

.
. :::::: f1::� Hitchinll device, horse, Benedikt & Klein . . . . . .  . .  Steam trap, C. M .  Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  �806 Hoof pail, F. A. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  Steam trap, J. Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . .  506,760 Hook aod eye, W. S. Seymour . . . . . . . . . . . . .  500,735 to 506,738 Stock in herds, apparatus for handling, M. M. 

Dg�::8�g:e�·:ot��w.eE: ·iiiiciieii ......... .... .... .. ...... .. .. ...

. �:� ! Sto::.
i
���acture 'of' arliiiciai�' A: 'ii: }'rea�::  : '. '.: I:::m Horseshoe. nailles8. J. Greimann . . . . . . . . . . . . . . . . . . .  506.688 Stove or furnace. W. Krueger . . . . . . . . . . . . . . . . . . . . . . .  507�017 

Hose reel, J. LUCia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,019 Strainer or grate for basin outlets, etc., J. Clif-Hydraulic motor, N. Eo' Harris . .  · . . . . . . . . . . . . . . . . . . . .  506,876 ford. �., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Ice and apparatus therefor, manufacture of, F. Straininll souP. etc., machine for. A. J. Stearnes.. 746 B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 507.005 Street cleanini machine. H. B. Blanche . . . . . . . . . . .  809 
}�l���n"r3:��"i:��spi�iJn f�"Ji�ior: . . . . . . . . . . . .  500, 777 ���1�l'i��rrum�ar� cme 'gapes' in' fowl;'-: Ii: ii: 701 
Indicator. E. Tabbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,835 Donaldson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . •  500,676 Insulated electric conductor. L. F. Requa . . . . . . . . .  500,830 Syringe coupling. C. E. Longden . . . . . . . . . . . . • • • • • • • •  506,882 Invoice holder, S. Bing . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,808 Table. See Extension table. 
�g�'fr�: ��.i��giecting. 8. Raudnitz . . . . . . . . . . . .  5IYI,082 �:gt:� ���l�fn�

e
::;gb�e���i�ljearcisiey::::::� : �:� Ironing machine, G. Binder . . . . . . . . . . . . . . . . . . . . . . . . . • 506.660 Tag holder, (). E. Stowe. . . .  . . . . . . . . . . . . . . . . . . . . . .  506,802 Jack. See Boot .iack. Lifting jack. Tanning, J. H. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,696 ���1� s�;:ra!il�of��nston . . . . . . . . . . . . . . . . . . . . . . . . .. 506.697 �:fe;::;��p;rngn:'iJl���':!;'sw;;eieii:::: ' "  .:::::: �:� Kiln. See Brick kiln. Telephone disturbing currents, apparatus fot" 

Knlifi���?�.�,. �:����������. ���������.��� • .  � •. ::.: 500,852 Tel:�g�it�
ss
��:i:mt·r:!y�;r.;

e
��mmut·ator· apP8�l5Q6,� 

t:!�e�iS��:!��in�o�it�i.f°�chw _� , . .. .. .. .. .. .. .. '.':: �+� Te;t
t
�� :'�lJ�io!: .�.�����: : : : '. : '. : : : '  . .. '. : '. '. '. : '. '. '. : '. '. '. : 

t:;rig: �1����r�:Ct�c�!z:g��.�.::::::::::::::::::::: �� i!:! ���g:���':�:�b��;;fs��: te�����s : : : :  . . . .  . .  Lamp. street, C .  Bergener . . . . . . . . . . . . . . . . . . . . . . . . .. . . 500,008 Tinsmith's tool, M.  B .  Potts . . . . . . . . . . . . . . . . . . . . . . . . . JJamps� manufacture of electriC, H. & F. G. A. Tire, valved pneumatic, Morgan & Wright . . . . . . .  . 

Lar�
c
�rU£�t��r:u�·ier; i\iUiTay 'i" Epps : : : : : : : : :  : : ::: �:� �l�:: �th;�I�F: D�O�::�·. ·. ·. ·. ·.·. ·,·. ·. ·. ·. ·. ·. ·. ·. · ·. ·. ·. · . .  '. : ' . .. .. '.: :� 

L .. tc\l, J. K. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,978 Tongue attachment, wagon, S. Norton . . . . . . . . . . . . . 507,(116 
Lathe slide rest. G. Strickland . . . . . . . . . . . . . . . . . . . . . .  507,047 Tongue support, wagon" H. Barher . . . . . . . . . . . . . . . . . 506;665 Leather'folder, S. H. Randal! . .  . . . . . . . . . . . . . . . . . . . . .  506,989 Tongue\ wagon

h
W. C. uowling . . . . . . . . . . . . . . . . . . . .. 506,986 

Lee;;���s ���.������ . .  ����.� •. . ��.����.l� .��:: .�'. �: 506,719 �g�: :�k!��i'c nigs��!�of ·p: iiinji: : :  : : : .' : : :�, ::  : : : :  ��g}2 Level, plumb.}. Petitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.934 Toy game apparatus. E. B. Smith . . . . . . . . . . . . . . . . . . .  500.800 Lev�l .. spirit. L. Menz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,855 Traction engine, G. L. Ja�es . . . . . . . . . . . . . . . . . . . . . . 5�6.695 
tl��r!J��fai!h!"�l.8eCw: c: wii.oii:::::::::::: �:� Tra�;,w���r�I���:�a�r .. . 

ird trap. Gas trrp. : 
LOCk. See Safe lock. Sash lock. Trolley wire ganger, .B. B. fietts . . . . . . . . . . . . . . . . . . . .  507,064 : Lock, C. P. Nixholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  506,792 'l'rough. See Eaves trough. J Locomotive, electric. H. W. Libbey . . . . . . . . . . . . . . . .  506,786 Truck, car, W. H. Hansell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.001 
Locg:�!�t�. �����. ��.�� ��. ??������'. �'. �: .����.� 506, 724 ��Yn���hr:llQ.·w.· Bootli·. : :  .. .. : : .... : : : '. : : : : : : :.: �;� Loom jacquard mechanism. J. Gehble . . . . . . . . . . . . .  506;886 Typewriting machine, J. Herran y Bolado . . . . . . . . . 506.816 Loom pattern mechaoism. G. F. Hutchins . . . . . . . . . 506,818 Typewriting machine. M. K. Morris . . . . . . . . . . . . . . . .  506,712 Lubricant journal box and method of making. J .  Typewriting machine. G. W. N. yost . . . . . . . . . . . . • . .  506,965 

C. Kitton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,(112 Uterine dilatorl A. J. Beavis . . . . . . . . . . . . . . . . . . . . . . . .  507.060 
tI:uh,,�!�������iI.·Jf.· :��:.

d
�ei;,r8:::::::::::: : : jigj:� �:l��: ����!b����ioii: '  ForstiiUi-ii ' &; ·Bu;'k� 506,846 

Measur�. tailor's, T. H. Wiggins . . . . . . . . . . . . . . . . . . . .  507 0.1)4 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. . . 001 Measurmg m .. chme, cloth .... W. H. Holloway . . . . . . .  Vehicle, G. Schumacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Meat clamp, A. G. & E. J. J>.yle . . . . . . . . . . . . . .  , . . . .  . . .  Vehicle hrake and startertf!. A .  De  Normanville .. 
tlfI����t.:� :�8P,.o.,r;a�:' {'���¥l;:n�:.�: .�:.I�� .::.: �:��f�:d'.::'Y."M:�;,::·, . . :�.t.�.::::::::::: .::::::::: M!lk tester, centrifugal. P. V. P. Berg. . . . . . . . .  . . . . .  Velocipede crank and sprocket fastening. F. P. MIlker, cow. H. Heitmann. . . . . . . . . . . . . . . . . . . .  . . . . • . .  Croshy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.673 Mill. See Colfee mill. Windmill. Vending maglIine

\ 
liquid, J. R. G�aves . . . .  ' . . . . . . . .  506.687 

:f�':,'i:i"}.i�::�f>. tJ;;p�ri':e:'�: : : : : : : : : : : : : : : : :  : : : : :  �:� ven:;:�ll��� l'I�ir���.���� . ��� ���l�.� �� 500.837 Moulding flower pots, etc., machine for, W. West 507�053 Ventilator. See Car ventilator. Mortising machine bed, A. J. Saunders . . . . . . . . . . . .  506,945 Vessel . transportation, storage, and dischar!ling, Mosquito bar fixture. C. J. C. Pockette . . . . .  : . . . . . . . 506,885 F. H. Brl/lgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,840 Motor. See Horse power motor. HydranlIc mo- Vise for aovils, foot, W. O. Berry . . . . . . . . . . . . . . . . . .. 507,061 tor. Visible signal, F. S. Perrin . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,883 Motor, W. H. & E. G. Monroe . . . . . . . . . . . . . . . . . . . . . . .. 506.� Vulcaolzers. gas regnlating apparatus for. G. B. MUsic cbart, J. H. Brady et al . . . . . . . . . . . . . . . . . • • • . . .  500.97 Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,742 @jar lock, L. K. Buntain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,974 Wagon bolster spring, J. H. Smale . . . . . . . . . . . . . . . . . . 500,887 Observation wheel, J. Murrey . . . . . . . . . . . . . . . . . . . . • . .  506,� Wagon top, collapsible. G. W. Stowe . . . . . . . . . . . . . . . 506,952 Oiling cao. S. Anderson . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  500, . 63  Washers, making nut lock, A. W. Miles 506 923 Opera chair. M. W. Kempner . . . . . : . . . . . . . . . . . . . . . . . . 506,914 Watch dIal fastening, S. Laporte . . . . . . . .  : : : : : : : : : : :  �824 Ore jigger or concentrating machme, E. A. Wall .• 506,751 Water, apparatus for obtaining motive power Ore separator, A. C. Campbell . . . . . . . . . . . . . . . . . . . • . .  506,976 from r-unnlng, Purdon & Walters . . . . . . . . . . . . . . .  500,721> Packing. manufacturing piston rod, C. H. North . •  506,857 Water closet cistern, P. White . . . . . . . . . . . . . . . . . . . . . . 506,757 Pad. See Hoof pad. Water heating and COOking app .. ratus, E. Carda-Padlock, Browne & Palmer . . . . . . . . . . . . . • . . . . . . . . . . . .  506,885 relli . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506.810 Paint mixer. T. M. Beatty . . . • . . . . . . . . . . . . . . . . . . . . . . . 507,059 Water lift. G. P. Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,996 Pan. See Evaporating pan. Water. system and apparatus for raising, J. H. Paper fastener, S. Dancyger . . . . . . . . . . . . . . . . . . . . . . . . • 500,674 McGowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506,927 Paper slitter, C. B. Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.(114 Weed cutter and laod leveler. combined A N Parchments, removing copper from textile, C. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . ; :  . . .  : 506.764-Baswitz . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  Weighing machine, hydrostatic. J. Jackson . . . . . . .  507,009 Pen, J. E. Landers. . . . . . . . .  . . . .  . . . . . . . .  . . . . .  . . .  . . . . . . .  Wheel. See Car wheel. Cycle wheel. Oberva-Pessary adjuster, L. F. Hatch. . . . . . . . . . . . . . . . . . .  . . . .  tlon wheel . 
Petroleum and compressed air engine for tram- Wheel rims, making hollow� E. Warwick . . . . . . . . . .  506.753 ways. coml'ined,. F. Neukirch . . . . . . . . . . . . . . . . • . . • 507,032 Wheel support, vehicle, S. lmllott . . . . . . . . . . . . . . . . . .  507,068 Photograph dI�playmg rack, T. E. Wood . . . . . . . . . .  506,898 Winding machme, cop, S. W. Wardwell, Jr . . . . . . . .  500,959 Plaootorte actIOns, machine for making parts of, Windmill, J. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,804 E. B. Mansfield . . . . . . . . . . . . . • • • . • . . . . . . . . . . . . . . . . • •  507.000 WindOW screen. F. M Jay . . . . . . . . . . . . . . . . . . . . . . . . . .  507,011 Picture banger. D. A. Ferris . . . . . . . . . . . . . . . . . . . . . . . .  506,882 Wire, harhed, S. F. Mouck . . . . . . . . . . . . . . . . . . . . . . . . . . . Pile, D. W. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • .  506.856 Wire, maoufacturing copper, E. Viarengo . . . . . . . . . Pile driver, F. Le Blanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,854 Wire stretcher. J. H. Gillis . . . . . . . . . . . . . . . . . . . . . .  . Pin. See Clothespin. Wood carving machine, Holmes & Peterson . . . . . . Pipe junction� closet safe, !>. J. Burke . . . . . . . . . . . . .• 506,842 Woodworking machine, W .... J.,yon. . . . . . . . . . . .  . . .... . Pipe ping, waste. H. S. Chase . . . . . . . . . . . . . . . . . . . . . .  506,872 WTencb . See Ratcbet wrench Tap wrench Pipes. etc., external joint for escape, Nies & Lin- Wrench, A. B. >lchofield .'" . . . : . . . . . . . . . . . . . . . .  : . . . . .  506.932 nehan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,930 Wringer. See Clotbes wringer. -{-. PlPr:y\':.;�
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i
.��. �� 506,888 Yoke. neck, J. H. Bagnall . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  506,898 

Pipes, manufacture of fireproof coverings for steam, P. ()arey . . . . . . . . . . . . . . • • • • • • . • . . . . . • . . . . . •  500.870 
�::�l:?'1:���

r
8�Ii

I
��

d
������: : : : : : : : : : : : : : : : : : : : : : :  �:� 

Planter split wheel, corn. J. C. Tunniclllf . . . . . . • • • .  !'116. Plow, J. E. & E. M. Mitchell . . . . . . . . . . . . . . . . . . . . • . • . .  ;;:!6, 
���.;��t�fl�i�O��n�':Jc:cOb.on·. ·. ·. · . .. .. .. : .. .. : .. : .. .. .. :: Potato digger aod loader. L. Desmarais . . . . . . . . . .  . 
Powder duster, D. O. Tuttle . . . . . . . . . . . . . . . . . . . . . . . 506,889 Preserving food, J. A. Trillat . . . . . . . . . . . . . . . . . . . . . • . .  507,084 Press. See Baling press. 
Printed matter for the hlind, prodUCing, T. C. 

Orndorlf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 506,718 Printer's chase, H. S. Foster . . . . . . . . . . . . . . . . . . . . . . . .  506,992 
Pri'W.ngc.fti':��. ����i�. �� ������ . ���������: 506, � 

��fe���itg� �S��I�o'":������. ��l,. �: .�.������� �:� 
Pump for refrigerating apparatus, compression, 
pu:ch�·4: �.:.;n��3: : : : : : : : : : : : : : : : : : : :: : � : : : : : : : : :  �:� 
Punching cutter, A. J. Bird . . . . . . . . . . . . . . . . . . . . . . .  '" 506,661 Purse, puzzle. F. F. Chesak . . . . . . . . . . . . . . . . . . . . . . . . . .  506,843 
Push button. electric. B. F. Rex . . . . . . . . . . . . . . . . . . .  �729 Rack. See Hat and coat rack. Photograph diS-

playing rack. Rail jOint, G. A. Bartholomew . . . . . . . . . . . . . . . . . . . . . .  500.899 Railway conduit ,,1ectric, H. H. Franklin . . . . . . .  '" 5G6,993 
Railway, eleyate<l, J. F. Craoston . . . . . . . . . . . . . . . . . .  506.770 Railway rail. M. J. Keenan . . . . . . . . . . . . . . . . . . . . . . . .  5O7,1ll2 Railway railli, maoufacture of steel , H. A. Har-vey . . . • . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506,889 Railway tie plates. making, W. W. Wor!.hington .• 506,963 

:������r,:,�':,�h:M!n!�f��OO;'d.;r: · · Time 'reCOrder: 507,041 
R eel. See Hose reel. 
Refrigerating and ice making machine, F. B. Hili 507,004 
Refrigerating apparatus, gas tight jomt for, H. Rasshach . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,040 
Register. See Cash register. Counting register. 

Fare regi.ter. 
Regulator. See Electric machine regnlator. Feed regulator. 
���'i ��lg�!l �IR: ��lTiarii:::::::::::::::. � .:::: : : �:8M Rotary engine, O. O. Gould . . . . . . . . . . . . • • • . . . . . . . . . . .  506.999 
Rotary engine, H. W. White . . . . . . • • • • • • • • . • . . . . . . . .  Sad iron. 1'. G. Adams . . . . . . . . . • • • . • • • • • • • . . . . . . . . . . . .  Saddle. barness, J .  L .  Koch . . . . . . . • . • • • . . . . • • . . . . . . . • 500, 
Saddle, riding. A. P. Tenison . • • . . . • . . • • . . . . . . . . . . • . .  506,747 
Safe lock, W. W. Munsell . . . . . . . . . . • • . • • • . . . . . . . . . . . . 506,714 

�:!� y�oi��.o��H�-::ge�.:.���: : : : : : : : : : : : : : : : : : : : :  �� 
Saw filing machine. J. C. Johnson . . . . . . . . . . • • • . . • . .  506,698 
Saw tooth gauging device, E. J. Gould . . . . . . . • • • • • •  506.WS 
Sawing machine, L. P. Smith . • • . . • • . . . . • • . • • • • ••• • •  liOII,OO! 
ScIIles, price, O. O. OziaB . . . .. . . . . . . . . . . . . . . . . . . . . . . . 506,'1\13 

DESIGNS. 

����'i',�.la��W:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �= Sewing maobine frame. L. Onderdonk . . . . . . . . . . . . . .  22,837 

TRADE MARKS. 

8�ff���':,�p"a��fl:,�
r
���' I�P��fn����I��?emtr�'6. 

23,722 E. Weher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,720 
()ordlals, G. Budde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.718 Cotton goods, brown, bleached, and printed, G. 

Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  23,712 
Cotton gooO.s, woven, Massachusetts Cotton Mills. 23.710, 23,?1l 
Cotton. Wool. silk, and worsted or hair piece goods. 

J. Maddocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,713 Hair Clippers. Brown & Sharpe Manufacturing 
COmpaoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.726 Medicine for the cure of alcohOlism, New England 

Me£�f:e��::'Jl�J: 8: B.iiiej;:::::.·. '::. '::. '::::::.' . . ::::: �HI� Mil�or:i���;���d
: . .  �.����.i�.� . .  

�:�� 
. . . 

���������.� 23,721 Paper and envelopes, Writing. G. B. Hurd & Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,708 Paper and envelopes, writing, Worcester Envelope Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,709 Preparations, cleaoing and pOlishing, Scbulz & 
Philipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n • . . . . . • 23.724 R�����:, !�� ;��'f�eri'?,U�.bg •• 3!�rr�o.:,����� 23,714 

Remedy for dlB�W!es of tbe liver, for drops), cos-tiveness. aDd dyspepsia. L. Gerstle . . . . . . . . .  : . . . .  23.715 Skates, ice and roller. Union Hardware Company .. 23,727 Stove pOlish, AyUn� Brothers . . . . . . . . . . . . . . . . . . . . . • . . 23.725 Tooth paste. J. Spyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  2S,723 Water, natural spring, F. H. & S. M. Orvis . . . . . . . . . .  23,719 

an� :�t�':.��� fh'no��g��:�!i.'f,fi�t!�� :fe:t�;i':rig� issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and numher of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. 

ve��o�1��naE;�f�t� Df:;�e�rk):: �����e� brb!hf���: gOing list, provided they are simple. a ta  cost of WJ each. If complicated the cost will be a little more. For full Instructions address Munn & Co., 661 Broadway, New 
Yark. other foreign patentB may also be Obtained. 

ORD I N A RY RATES. 
I nside Page. each i n sertion - - ' .oj centll n Jine 
Hnck I- nae. ench i n s erti on - - - - 5 1 .00 a l i n e  

.,.. l�or S011U' classeR o f  Ad'f'e1'Usements, Special and 
Higher rates (t1'e nqu;,red. 

The above are charges per ""ate line-ahout eight 
words per line. 'rhis notice sbows the width of tbe line. 
and Is set in agate type. Engravings may head advertisements at the same rate per agate line, by measure'llent, as the letter press. Advertisements must be received at Publicat.ion Office 3S early as Thursday mornjn� to appear in the foHowiWl week's issue. 

IMPROVED LATHES MODERN 
ENGINE DESIGNS 

MANUFAC TURE OF BICYCLES.-A very comprehensive article givinp: the detailR of construction of every part of these vehicles. With 15 en
J(ravings. COlltained i n  SCJ ENTIFJO AMERICAN Sup
PI.EMENT. No. 90S. Price 10 cents. To be had at this office and from all newsdealerM. 

LITTLE 
G I A N T  WATER MOTOR 

WILL RUN YOUR 
SEWI N C  MAC H I N E. 

AND OTH ER LIGHT MACH I N E RY 
Will do ten times the work. 

No Plumbing required. 
Sent C. O.D. or remit. Price $1J 
For Printing Press es· April251 I893. �:!��i��::e�og��ms. I� mas Gardens, Wasblng Machines, etc., No. 2, price O. THE BOLCIANO WATER MOTOR 00. 

Also Foot Latbes, Tools and Supplies. Catalogne Free 4 1 4 Water Street, Baltimore, Md. 
Sebastian Lathe 00. l�r;lJfN�'t'i-i:\:.ml:t TH E END OF OUR WORLD.-BY 

WOVEN WIRE AND SEGREGATION. 
-By Bryan Corcoran. A paper ot value to millers, in which the author systematizes some facts about bievin�. materials used for sieves. mesheR, weaving, effect of 
���Ci��r::��e8C::�:ti�i::.ro"i�h ��Il�::�esCO���i�:� in SCI ENTIFIC AME ltlCAN SUPPLEMENT, No. 91 6. Price 10 cents. To be had at this office and from all newsdealers. 

Camil1e �'lammHrioTI . .A very intereRtin� forecast of the 
end of the world. bRRed upon scientific prfnciplPf!l. Cont.ained in S{,TENTIFIC A Mll:RI{,AN SUP P LEMENT, No. 
9·.n. Price 10 cents. To be had at tbis office and from all newsdealers. 

Barnea' Hand , Foot & Steam Power 

Iron & Woodworking Machine.., 
Examine our Exhibit at the 

WORLD'S FAIR. 
Complete line of 80 machines. Ma
chinery Hall, Section 14, Colwnn J-36 

Pi'"" Catalogue on applicaUon. 
W. F. & John Barnes Co., 

1999 Ruby St., RocxFOBD, ILLS. 

HYPNOTISM ; ��:·�te "':.�ie�c'!sef8 
easil

l 
acquired by any one. New illustrated bOOkitust 

l�Di1rsoW. '§��, PM'���, ���"e't�siJ���'i:.s P OF. • DEI.A I\ J<;Y'8 Expansion Packing .. for Steam, Water & Ammonia 
are best aod cheapest. 

DELA N �;Y'S ., Metallic Gaskets and 
Flange .. make everlasting jOints. 

H. d. Delaney &. C o .  Mfrs . Third '" Fowler Sts .• Milwaukee, Wis. 

The �ingtQn Qrpewriter. 
As Perfect In Design and Construction as Original Ingenuity, Long 

Experience, and Constant Improvement can make a Writing Machine. 
Itls Simple, Well Made, Practical, Durable, Easy to Learn and to Operate. 

Wyckoff, Seamans & Benedict, 327N�:o:!.:.ay. 

I �n ���s �rAI!; �h�� y��!�� !a�!r!�t��e� ! in quantities, write to THE JONES BROS. ELEC
TRIC CO. , 28-30-32 West Court �t. , Cin'ti, O. 

CK & ORE BREAKER 
Capacity u p  t o  200 tOB8 per hour. 

Has produced more hallast, road metal, and broken more ore than all other Brea"e s combined. 
Builders of High Grade Mining Machinery. Send for ()atalogues . 
O AT E S  I R O N  W O R KS,  

;') 0  (� �o . C l in ton � t  . . <Jhicago 136 C, Liberty Street, New York. 237 C, I' ranklln St •• .Boston. M"sp 

LIGHTNING C O N D U C T O R S. - A  
Valuable and exhaustive paper giving Reynold's instruc
tions for erectin� and testin� li�htning rodJ1l . Contained 
in SCIENT IFIC A MERICAN SUFPLEMENT. No. 906. 
Price 10 cents. To be had at this office and from all 
newsdealers. ---------------------

VANDUZEN SJ��M PUMP 
THE BEST IN  THE WORLD. Any Kind of Liquid. 

Order, never Olop DOl' 
:::II� tr ••• : ••. Ev.arv PU.m1) Gua .... t •• d. 

$ 1  0 0 0 to $5 0 0 0 R:hf!t�tim! 
• • fitable b u s i .  nesl'. MaKic IJantel'ns and Views o f  populHr subjects. Catulognet' on appl icalion. Part 1 Optical. 2 Mathematical . 3 MeteorolotlicaJ , 4,  M84lic Lanterns, etc. 

L. IUA N A S S E, SS Mad ison Street. t:hicall"o. III.  

DIAMONDS, MANUFACl'URl!: OF.-
An interestinji{ descri ption of Mr. Henri Moissan's method of manufacturinll diamonds artificially from 
carbon and su�ar by means of an improved electric fur
nace. With 2 Ulustrations. Contained in SCIENTIFIC 
A M ERICAN SUPPLEMENT, No. 904. Price 1U cents. '1'0 
be had at this office and from all newsdealers. 

ElectriC SDeaking TeleDhone. ��kl�:t���PI!�� set, with book of Instructions, postpaid, $;).00. 
JOHN S. NOTWOTNY, Madisonville, Ohio. 

MA fE\l«iUR- M EOHANIOAL ENG INEER OR  DRAUGHTS MAN j 
Or qualify to take charge of or to superintend the manufacture of machinery, by de
voting your idle honrs to Home "'tudy hy the method of T H E  CO RREiS POND
J<;N(;E S C H O O L  O F  MECHA S ICS, Scranton . Pa. To begin, students need only 
know how to read aod write. Moderate charges. Send for lJ'REE Circular. 

THE GRIFFIN MIull 
A perfect p11lverizer of all refraciory substances by either 

the wet or dry process. It works better and at less expense 

than any other Mill. and is conceded to be the only perfect. 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER 00., 92 STATE ST, BOSTON� 

© 1893 SCIENTIFIC AMERICAN, INC.



Founded bU Math&w Cart1l. 1780. 
H E N R Y  CA R E Y B A I R D  ell. CO. 

ladllBtrial PllbU.hers, Bookaellers, a ll d  Importer., 
� H' Walnut 8t • •  Pblladelphla. l' a • •  U. S. A .  
prOur new and Revl.ed Catalol<ue of Practical .. nd 

Scientific Books. 88 P8JZ'es. Svo, and our other Catalogues 
and Circulars. the whole covering every branch of Sci
enne .. pplied toO the Arts. sent free .. nd free of po.t&I<e 
to any one in any p .. rt of the world who will furnish his 
addr8!ls. 

LIFE SAVING DEV ICES.- A COL

t,:!��
n t�:�lfo��i��� o:t�::��e: ;��8':l::�:::g3t�gt:: London Dauy Graphic by various correspondents. Wit.h 100 i l l  D8trations. Contained in SCIENTIFIC AMERICAN SUPPLEM","T, No •• S4S. S49. S�O. S� l ,  S�2, Sa4, S6 1 , StiZ, �64, S69, S71. S74 and SS4. Price 10 cents each, or ,1 .00 for the series. To be had at this oillee and from aU newsdealers. 

BOTH IN ONE BOI BY MAIL FREE 
E . LOT H AR S C H M I TZ .  

92 & 94 RE'ADE Sr. NEW YORK .  
NOURISHMENT IN ACUTE DIS-
eases.-A valuable paper by F. H. Wllliam.-. M.D .. upon 
the principles to be kept ID view In feeding p .. ttent. 
acut.ely Ill. Contained In SCIENTIFIC AMERIOAN SUI'", ... "NT. No. 91". Price 10 cents. To be bad at thl. 
omce and from .. n new8de"lers. 

MASON & HAMLIN 
SOREW STRINGER 

One of �r8�t;':�!���� In the 

Keeps tbe Plan o in T u n e .  
M u ,.h M O " e D u rable. 

Quality of Toile l' u rer. 
pr Fully IlImtrated Catalo(I'Ue Bent (m 

application. 

Mason &; Hamlin Organ &; Piano 00. 
162 TREMONT ST., BOSTON, MAss. 

Defore you Order aud Subscribe to vour 

FORE la.  PER IOD ICALS 
for next year Please send for estimate to 

•• E. STECHERT, 810 Broadway, N. Y "  
Importer of  Books ann Perlowcals. 

]iranche •. -LEIPZIG, LoNDON, PARIS. 

TO BUSINESS MEN 
Tbe vallie of the -SCIENTlI'IC AMERICAN as an adver

MaiD« medium cannot be overestimated. Its clrcul .. tlon 
Is many times I<reater than that of any similar journal 
now publl.hed. Jt ;lOes Into all the State. and Territo
ries, and i. read In all the principal libraries and reading 
rooms of _tbe world. A bnsiDcBS man want. sometb1ug 
more than to .ee hi. advertl.ement in .. printed new .... 
paper. He wants clrcul .. tlon. This he has whep. he ad
vertises in the SCIENTIFIC AMERICAN. Aud do not let 
the advertising ""ent in1Iuence you to Bubstltnte some 
other paper for tbe SCIENTIFIC AMERICAN when se
lecting .. 1I.t of publications in which you decide It I. for 
your interest to adverUse. This Is frequently done for 
the reason that the agent gets .. ... rger commission from 
the papers having .. small circulation than Is allowed on 
tbe SCIENTIFIC AMERICAN. 

For rates see rop of I\rst column of tbls page or ad-
_ lU UNN &; C O . ,  P ublisher... 

. 

361 Broadway , N ew Y ork. 

!i t itnt i f i t  �mtrita •• 

W. L. DOUGLAS 
$3 SHOE FOR 

GENTLEMEN. 
Best Calf Shoe I n  the World for the Price. 

Fine Calf Dres. Shoes, 83.50, "".00 aud 815.00. 
Very Stylish. 

Policemen's, Farmers' and Letter Carriers' 88.1S0 
Shoe. Three Soles, Extension Edge, 82.1S0 and 82.00 Shoes for General Wear. Extra 
Valu4i'. Bo7& and Youths wear the 82.00 and 81.78 School Shoe. . 

Por Ladle., 88.00, 88.150 and 82.00 Shoes. Best DOIl&'OI&. 
W. L. Douglas Shoes are made of the best ma.terial, in all 

the latest styles, and sold by shoe dealers everywhere. 
:Do "Y0'U. �ea.:r The:D1 '! 

W. L. Douglas' tlallle a1ld price is stamped on tke bottom bejore they leave the jactory, to 
protect you against high prices. Doing the large.<t advl!1"tised shoe business in Ihe 
'World 'We are coutmled 'With a sIIlal1 profit, kno'Wing that theextra value put in W. L. Douglas 
Shoes 'Will give a continuous ,'"crease to our business. The deall!1" 'Who sells you unstamped 
shoes makes th� price 10 sllit himself. He oMl' c1uwge 1/OU from $4 to $6 a pai.,. for 
Bh!>es of fl.e 8a ..... qt.aIUy as W. L. Douglas $8 Shoe. The stamped name and price 
system i.< tlle be.<tfor yo", becau.<e it guarantees f"ll value by the manufacturer, jor the money 
paid, a1Zd saves thousa1Zds oj dollars annually 10 those 'Who 'Wear W. L. Douglas Shoes. 

lfyou wish to economize in your footw;:ar it will pay you to examine W. L. Douglas Shoes 
when next in nero. Sent by HaU, Postag., Free, when dealers cannut supply you. 'rake 
Do substitute. Send for ()a1a1oJrUO with lull instructions bow to order by mail. 

Address W. L. DOUGLAS, Bo:o: ��1 , Broekton, H .... 

supply you. All 8i� 
I I ted. alway. 

k
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• for aIlspe-
catalo(I'Ue. 

The e L EVELA N Il  ST�E CO. 
lid Floor. Wilshire, meveland, O. 

HOW TO MAKE CLOTH WATER

r�e"!;i;.ftg���n��gr����
I
���c��e,;;����r�..".r���lg��: 

.. nd others. Cont .. lned In SOIENTIII'IC AMERICAN SUP
PLElIIlENT. No. 90". Price 10 cent.. To be bad .. t this 
omce and from all newsdealers. 

�---- �t(�D J I O IL\ C\F 
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THE "� OLIN :J:J 
AIID CASOLIIIE EIICIIIES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PU RPOS[S, 

THE OL;I;N GAS ENGINE CO., 
222 OH IOAGO STREET, BU FFALO, NEW YORK. 

STE E L, I RO N ,  CO P P E R, Z I N C, B R ASS, T I N ,  
And all other Metals Perforated a s  Required f'or GraiD C1e

"8lI"in
and Mln-

�.r�\umu.'!�'f.ii=�rl'e�p��8to�'l3o!l":nr'&e �s. B�;lu::J 
Tile Work., Filters. Spark .Arresters. Gas andW .. ter Works, Oil, G .... and V .. por Stoves. 
Colree lIlacnlnery. etC. . etc. Standard Sizes Perforated Tin and Brass alw .. ys iD Stock. 

THE HARRINGTON '" KING PER F O RATING CO., Chicago, 
Aud 284 Pearl Street. New York. 

A PPLICATION O F  AIR IN MOTION 
to Chemical Indu.try.-By Henry G. Water. B.Sc. A 
paper of gr<>at Interest, treating of the value of air In 
motion. L For the removal of beat. fonl air, fumes. 
du.t. steam, etc. 2. For warminll. 3. For cooling. 4. �'or 
drying. Contained In SCIENTIII'IC AMERICAN SUPPLE
MENT, No. 91 S. Price 10 cent.. �'o be had at this 
omee and from all newsdealers. 

• 
.. ECONOMY IS WEALTH." 
Agents wanted to sell the Im

proved H a I I  TypewI·i ter. The only standard machine made 
for a reason .. ble jJrlce. PrInts aJl 
lalll(1lage •. Interchangeable type. 

Add ..... l,f;gmrr��b�'te. 81 1 WuhlnJROD Street. BOlitoD. l'l .... Mention Smentiftc American. 

The Orcutt Comp'y!,��:=�cS: 
W ANTED.-MetaJ Washstands manufactured. P .. t. 
No. /iOO,OO6. Kadletz & Stocker. Lemhi Allency. ldabo. 

-- A LA N S O N  CARY N G S  " f  " " , L. SPR I _ _ I mm''' J srEE  D F  E V E R "  D E S C R I P T I O N  2 4 0  0: 2 4 2  W 2 9� S T  N E W- Y O R K  

DECORATION.-A LECTU RE DELIV-
ered by Mr. Loui. Solder at Herlot-W .. tt. Collell'e, Eldin. bUl'J{b. before the .tudents of the paintlnjl and decoruting classes. With 2 figure.. Cont ... lned In SCIENTIFIC AMBltICAN SUPPLEMENT, No. 916. Price :\!Ieents. To be bad .. t thl. omc .. and fro"",11 newsdealers. 

= AND � E LECTRO - PLATING 

� Appara&ul aid Material 
.. TlIB 
: Hanson &; VanWinkle Co. o N ewark, l\ .  J.  

Ilit'LIBERTY ST., N. Y. 
!IS S. CANAL STREET. 

CHICAGO. 
Columbian Expo.ltlon Electrical Bldg •• Section L. Col. 4 

S T E R EO P T I CON S .  
MAG I C  L AN T E R N S  A N D  
ACCESSOR I ES S E N D  FOR CATALO G U E  
TO CHAS BESELER MAKER2f8CENTRE 5T. 

_ N EW Y O R K . 
• 

AN IDEAL STUB PEN- E ste rb rook's J ack8o�8tu b ,  NQ..442 
A special l y  E A S Y  W R I TE R ,  a O OOD INK  HOLDE'" a n d  a D E U-a HT to 
those w h o  u se a STU B P E N. ASK YO U R  STAT IO N E R  FO R T H E M ,� P rice, 

11.00 per gross, THE ESTE R B ROOK STE E L  P E N  CO.,  26 J oh n St., New York.  

' NO SKILLED ENGINBBR. 
THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEROSENE OIL FUEL. I, 2, 4, 6 and 8 HORSE POWER 
No · extra I nsurance. Eflloient, Economical , Durable. 

S H I P M A N  E N e l N E C O M P A N Y, 
200 aU . M E R  STREET, BOSTO. MAU. 

�ew*Eook$ 
Bookkeepln8. Expert bookkeeping and "' 100 Help.. 

ful Hints." A concise, practical , Rnd origlnal manual on 
the art of accountancy for aJl who de.lre to become ex
pert bookkeepers. By Marcus A. Emmons, Expert AC
countant. One volume. Svo, cloth. 200 pages. lIIus-
trated. 1800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83.00 

Britisb Locomotlv ... , their H.story. Con.tructlon 
.. nd Modem Development. By C. J. Bowen Cooke. With numerous iIIu.tr .. tlons from sketches and dlBl<l .. ms by 
C. E. Jones and R. A. McLennan , and reproductlons of 
omci .. 1 drawings and diugrams. il8l pages . . . . . . . . .  l1li2.00 

Locomotive ·CatechiMm . Contalnlnll ne .. rly 1,11X1 
questions and answers conoerning designing and con .. 
strnctiDJ{, repairinll and rUDnlDIi{ various kinds of locomotive engines. Inten ded as examination questions 
and to post and remind the engine runner, fireman. or 
learner. By Robert Grimshaw. One vol .. clotb. 862 
E
age.. 178 t\ Iu.tral ions. C�ntaJnlng also fuJI descrl
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e
�fL. � R.iL 7 fOI�ng plates. 1� . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Bulb .. and Tuberous Rooted Plant... 'l'helr 
�::t�rdl'r���rtlst���·t�e�;h8���!sf�r��':!�nin ar�e ��: 
den. dwel l ing, .. nd Ilreenbou.e. By C. L. Allen. 811 
pages. lI Iustrated . N. Y •• 1898 . . . . . . . . . . . . . . . . . . . .  1112.00 
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various agJdutinants required in the build lnll, metal
working, wood-workinJl', and leat,her-workl

� 
trades, and 
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e
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12mo, Clot�. 164. pages. London. lBOO . . . . . . .. . . . . . .. 1� 
Dictionary, Standa" d Electl'ical. By Prof. T. 

O'( 'onor Sloane. I2mo, cloth. trU pages. 350 Illustration •. 1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 83.00 
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scope of t.ermtl, the electrical COD8tants of all conduct
OlS and dielectriCS, wire gauge tables and elaborately re
vl.ed or newly c .. lculated tables of equivalent.. The 
work aims to be the most complete and reliable ever 
publi.hed. Synonyms are ",Iven after e .. ch t.it le. Cro •• 
reference. are freely u.ed. The work re .. lly con.tltutes 
a cyclopedia of the science. and Is an Inv .. luable additlon 
(0 even the .mallest of electrical librarIes. 

Dyeing. A manu .. 1 of dyeing ; for the u.e.of pr .. ctl
cal dyers, manufacturer •• • tudent.kand aJl lnterested in 
� .. �� ��:ir���rd ¥1w��'rhu,.y? W�:b'��nf..�����ft�� 
trations and .pecimens of dyed fabrics. 8 vol.. Svo • 
cloth. 18!I3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 � .00 

Dynamo. Practical dyn .. mo building, with detail 
�:jgf�i���d'::������f f:-n:v�rc�
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house wlrinll'. By L. C. Atwood. One volume. Svo. cloth • .  
143 page.. lIIu.traLed. lBOO . . . . . . . . . . . . . . . . . . . . . . . . .  83. 00 

Tbe Dlnamo . It. theory, des�n and \Danufacture. 
&) ��es. \��,\����g.F

.
��I.

I
�: . . . . .  �t�. �. ��I.����,�?�� 

an�I���":.�;'t. ��
e
t!,.;1.��!,J:.Il

e
:cg�of:.

ti
'l; �

o
f:�l:.'::�� 

tern Maker. lIIust.rated with 250 enllraving., .. nd In
cludinll a number of useful shop notes and memoranda • 
. London, 1898 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.�0 

Foundations. A pr .. ctlcal treatl.e on foundations, 
explaining fu l ly tbe princi ples Involved. By W. M. 
�

t
.��: . .  ��.� . ���' . . �;�' . . . � . .  �����: . . � .�?��".��.I��
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How to Know the Wild Flowers. A Guide to 
the names. hannts. and habits of our common Wild 
Flowers. By Mrs. Wm. Starr Dane.. llInstrated by 
:&ftlg:��I:'"lOOcm'!::�!��:'�'=:' ��':= 
cloth. By mall. postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l.�iI 

Liquors and Preserve.. The manufacture of. 
Transl .. ted from the French of J. DeBrev .. ns. With 116 
illustration.. 19 tables. 200 pages. 12mo. cloth . 1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . .  ·83.00 

Mechan'cs. The Science of Mechanic.. A critical 
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Mine Foreman' .. H andbook of Practical and 
Theoretical lnform .. tion on the Opening. Ventilating. 
��:c:���:N :g�rO"�I::<;,"o .. I�:i����:.�:n:3·t�
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students and others In passing examinations for mine 
forem"mhlp. By Robert Maochline. 3S7 P&,I{(JS. 11' eD-
gravings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 .'li 

Mluer's Handbook. A handy book of reference 
on the .object. of minerai depOSits, mining oper .. tlon., 
ore dressing. etc., for. the use of students and others in ... 
terested In mining matter •. Complied by John M il ne. 
16mo. cloth. 313 p&ll:es. I.ondon. 18!i3 . . . . . . . . . . . . . .  83. 00 

M odern Frencb Arti l lery. The St. Cbamond, 
De Bang", Canet. .. nd Hotchki.s sy.tem •• with l I Iustrll-

�<:'���o���? ��� ����: . . �� ��� .�.�����: .�li'O?#�� 
Tbe mech .. nlcal execution of this work I. most .. d

mlrable. 
Ol'e D ep081t8 of' tbe United States. By J.  F. 

Kemp. Svo, cloth. Illustrated. lBOO . . . . . . . . . . . . . . 84 .00 
OrnalBent. A Handbook of Orn .. ment. Sy.tematlc

ally arranged for the use of architects. decor .. tor •• han
dicraftsmen, Rnd .. II classe. of art .tudents. By F. 
Meyer. Tr .. n.lated from the fourth revised German 
edition. :tOO ful l-page plates, contalnlnl< 3000 illustration •• 
8vo. clotb. Ii50 P&ll:es. 1893 . . . . . . . . . . . . . . · . . . . . . . . . . . 83.60 
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Resistance of' �hip" and Screw Propul sion. 

By D. W. Taylor. Svo, cloth. 2M P ..... e •• 1800 . . . $3."� 
Star Hapil and I.uminous Stal'll. A metbod tor 

'1ulckly le .. rninl(the numes and po.ltlous of the con.tel
lationa. the movements of the planet., etc. By R. A. 
Proctor .. nd A. E. Beach. One quarto vol . cloth. 1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.;')11 

Steam .. hips and Their Machinery. from First 
to Lalit. By J .  W. C. H .. ldane. 5l!2 pages. l28 \1 1u.tra-
tlon •. Svo, clotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 
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terial... By Henry T. Bovey. De .. n of School of 
Appl ied SCIence, McGill Unlver.lty. Svo. cloth. S:IO 
palle . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 7'.�0 

The Theory and I'ractice of Model'n Framed 
Structu res. De.\i<ned for the use of school., .. nd for 
enJilineers in professional practice. By J. B, Johnson , 
C. W. Bryan. and F. E. Turneaure. One vol .. (to. cloth. 
Contalnlrur over 500 page. and 250 cut •• Incl IJdlng sever,,1 
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Our entirely new C .. taloane of SCientIfiC .. nd Techni

cal Book .. containing over 8,000 titles. and embracing 
more tban 000 dilrerent subjects, with Autbors' Index, 
will be mlllied free on .. ppllcatlon to any ad.dresa In 
the world. Address 

MUNN &, CO., 
Publishers of the I I  Scientific AmerIcan," 

38 1  Broadway. New ;fork. 
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ORD I N A R Y  RATES. 

Inside Page. each i nsertion. - ,� cents a line 
Back Page. each i nset·tion. - - $1.00 a line lr For some classes of Adv .. ·tisemenu. Special and Higher rates are f'equired. 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at tlie same rate per agate line, by measure-
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morning to appear In the following week's issne. 

COLD FORGED PRODUCT. 

Forged Wood Screw 

J cientific �tltericall. 
PATENT PETROLEUM MOTORS. B E ::I N E  
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motors already in use. Received awards at all Exposi
tions. Motors of from 4 to 30 b. p. ready for delivery. lr Our Motors are exniblted at Columbian Exposition. 
Chicago. Col. M. t8 1n Mach'y Hall. Of the German Dept. 

ar Send ffYf Illustrated Cataloam and .Price LAst. Jilree. 
J.  M. GROB & 00. Mlr8.LEIPZ6Gif�'1RI�:ZS()H. 

First and largest 011 Engine Manufacfory in �urope. 
Sole Agents f<n' the U. S •• Mess. CHAS. G. EOKSTEIN &: CO. 

41 John St •• New YQrk Cit'U. 

j OCTOBER 28, 1B93. 

CAQ.U PA I n  for all kinds of good Secon d-ha nd !i!!!I!i 1 1'011 and \VoOd-\Vol'klng Machi ner�. -- Address W. P. DAV I S, ROCHESTER. N. I .  

Thl Amlri�'D ��11 T�b�h�DI ��m�'D7 
1 2 5  M I LK ST., BOSTON ,  MASS. 

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

Patented May 10, July 19, 1887 ; Oct. 29. 1l:I89 ;  
Aug. 19. oct. 21, 1800; April 1 May 12. 1891 ; 
July 19. 1892. 
I t" A dvalllage8 are : r SCIENTIFIC AMERICAN DYN A MO. SAW S Wanted 50/100 Sawyers SAWS and L u m o e r m e n  to 

" The patent itself is for the mechan
ical structure of an electric telephone to 
be used to prod uce 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 
plate; the sixth, of a sounding box as de
scribed ; the seventh, 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." 

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

wood. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being e o l <l Forlfed. lnstead 

�et�ITI�' si�ves on fiB entire surface a 

aar Send for samples to 

A M E R I C A N  S C R EW C O. 
PROV I D E NCE, R.  I .  

MR. BOOKKEEPER. 
do :rou know what the Comp

tometer is ' It costs you nothing 
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a.ccuracy, is twice a.s rapid as the 
best accountant and relieves all 

�d �ental strain. 
W,ite 10' Pamplrlet. 

FELT .. TAR RANT MFCIo CO. 
•• -88 ILLINOI. ST . . CHICAGO. 

KO D A K S  
$6.00 

$100.00 
TO 

Eastman Kodak Company, 
j Send/or } 1 Catalogue. Roohester, N. Y. 

;l4 to 50 H. P. T H  Motor of 1 9th Oentur � Can be used an'U place. to do anv 

�,:,r\.,::,��r"���III�.; 
_ .  

. �er! AN;:..��:.:O�Jgi- . . . forall placesand purPQses. Cost , ., " - � of Opet'(ltion about one cent an 
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Eoo..; ... . RBw.mun, CHARTER GAS ENGINE CO • ............ ,. s......... P. O. Box 143. �lerlln". I I I .  
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lathe or a.ny macbtne requiriD.ll-not over one man pOwer. 
with l1 1lgures. Contained In SCIENTIFIC AME.t1CAN · 
SUPPLEMKNT. No. 64 1 .  Price 10 oonts. To be had at 
this olllce and from all newsdealers. 

The AUTOGRAPHIC 
REGISTER. 

A I .abor - Snvinlr 
Business tSY8te�. 

Enforcing Honesty 
and A ccuracy. 

Chicago Autographic Register Co. 
1�0 E. Monroe Street. 

C H ICA GO. ILl .. 
Send J<n' cataloaue do price z .. t. 

Rubber Rolls and Wheels. 
Power Wringing Macbines. Drying and Ventilating Fans. All styles of Trucks made to order. Catalogues 

free. GEO RGI!: J'. e I. A R K ,  
Box I., Windsor Lock". COlli', ., R. A ::M: S .  

The Double Acting RanIs open the valves as 
well as shut them oll' witb the power of the 

, watea: :lJ'J�ifM'I'& SONS. Marlboro, N. H. 

CHAN DLER'S 
Micrometer Holder 
It allows the hand to be free 
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work. Price dO cents. OHANDLER & FARQUHAR 
No. 179 Washington Street. 

BOSTON. MASS. 
Send for Catalogue of Tools. 

Special Machinery for special purposes 
needs the brain of the expert and the hand of 
the master workman. This in my shop I tak e 
especial pains to su pply. 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. 

(�(ttalo{/nes: A, woodworking m&Ch� ; B mach'y for 
brass, ivory, born, etc.; C. shaft'g, pulleys, hangers, etc.. 
P. PRY I B I L ,  488-500 W. 41Bt St • •  NEW YORK. 

Description of a plain shunt-wound dynamo o f  simple 
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for l'he benetlt of the readers of the Scie.ntifi,c Amedcan, 
by Mr. W. S. Bishop. of New Haven. Conn. It is de-
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use. but who do not care to enter into the subject scien
tifically. With 24 illustrations. Contained In RCIENTIFIC 
AMERICAN SUPPLEMENT, No. 861i. Price 10 cents. To 
be had at this office and from all newsdealers. 

WELL DRILLIIG IACHINERY, 
MANUFAOTUBJID BY 

W I L LIAMS BROTHERS. 
ITHACA, N .  V . ,  

Mounted and on Sills, for 
deep or shallow wells. 

with steam or horse 

�rur.Il;._, Brothers 

�parsons Horological lnstitute. 

earn the Watch Trade 
Engraving and J ewelry Work. 

PARSONS, I DE  & e�� � rF' Otrctaar free. 
302 B rad ley Ave., J!1EORIA, ILL. 

A send u s  their full address for a copy o f  Em- A erson's Jr" Book of SA \VS, new 1893 edi-
tion. We are first to introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful effect upon improving their qua-S �:rce��
d 
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I NVENTORS AND MAN U FAOTURERS 
Experimental Work. Castings. Fine an d  Intricate 
Macbinery or Parts made in quantity. Secrecy and sat-
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and Accurate. 
eo .. Oneida, N. Y • •  U. S. A. 
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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 aU forms 
of microphone transmitters and of car
bon telephones. 
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lr ESTA B I . I !'! Il E D  1 �"�. 
The Most Popular SCl1ientifio Paper i n  the World 

Only  83.011 a Year. Including POSlalre. 
W e el< I Y-Ii� N n mhet·" It. Y eal·. 

T h i s  w i d e l y  c i l'c u l ated and splendidly Illustrated 
paper Is publisbed weekly. Every number contalns six
teen Pll4les of useful Information and a large number of 
orlfllnal engravin.s of new Inventions and discoveries, 
representinl!" Enfllueerlng Works. Steam Macblnery. 

"IMPROVEMENT THE ORDER OF THIi AGE." 

The Smith Premier Typewriter 
New lnvenUoDs, Novelties In MechaniCS, Manu.{actures, � Cbemlstry, llllectricity Telegrapby. Pbotograpby, Arcbl

R, tecture. Agriculture, Horticulture. Natural HistOry. 
etc. Complete list of patents "aOO week. � 1 T e l"n. !!"  of � u b.c .. i pt j o tl.-one copy of tbe SCIEN-1':mbod!Qj.-tbe most Progressive MeehllDiCl\l Principles. 

; It. · An we �tI .. l Featurea G.-tly Perfect .... --." 
Perfect and Permanent Alignment. 

Easiest Running. and Nearly Silent. 
All type cleaned In Ten Seconds wltbout Soiling tbe Hands. 

The Smith Premier Typewriter Co. ,  Syraouse, N. Y., U. S. A. 

T!Jr'(' AMERICAN wlU be SPXlt for Dn$ tlta,.-/i2 numbers\;? postage prepsid, to any subscriber In tbe United States, 
l:> Canada. or Mexico. OD .... ce;pt of t h l'ee d o J l n l·s by tbE 
� publlsbers ; six months. ,1.50; tbree montbs, $1.00. �. C l u ll •• -t!peclal rates for several names, and to Post 

I\" e have 20 branch offices In the principal cities tbronghout the United States. 

aGENTS WANtED fOR. FINE TOOLS IN EYtlYSHop 
14 CATm��,R (j.H.BESLY & (;0: ·AND AGENCY. CHICAGO, I LL.U.5.A.-
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A lloys Research CommIttee, embodying fUrt.her details 
respecting the pyrometric method8 adopted by the 
author in his researches upon the application of the 
periodic law of New]ands and Mendeleef to the me
chanical properties of metals. 'Vith 22 fllffires. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 
909 and 9 1 3 .  Price 10 cent. each. To be had at tbis 
office and from all newsdealers. 

THE FISHER 
Patent Steam Pump Governors 

Jj'or steam Pumps Working under Pressure 
and tbe F ISHER PATENT GRAVITY GOVERNORS \W)r Steam Pumps filling elevated open tanks. 

. are the m:���;V
t
t:n�?g;;:!:le devlces 

R ElllTUl N G  �A1,VF."'. ar Send for circulars and testimonials. 
I' J � H "' R  GUVEIl N O II f O  • •  2{' l  S .  bt Avenue. Marsballtowu. Iowa. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCfEN .. 
TIFIC AMERICAN on the question of the speed of ice 
boitts, demonstratin2' how and 'Wby it is that these craft 
,�aU faster than the wind which propels them. Il lustrated with 10 explanatory diuJlrams. Contained in !SCIENTIFIC 
AMERICAN · SUPPLEMENT. No. 214. Price 10 cents. 
To be had at this office and from all newsdealers .. 

O I L  WELL S U P P LY GO. 
91 k 92 WATER STREET, 

PITTSBURG, PA. 
Mannfacturers of everything needed for 

ARTESIAN WELLS 
for eii'o'\1e�s�!kn���i��r

C�:��� Tests 
Drilling Tools. etc. llLustrated tlli!ll:�. cat:o,yi:t'
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an�!� tru�a�Pbo!1�g�.!;t IJ7er:z��� ccipt of stamp. Gas ne and Dynamo CastingS. 
Small Boilers. EXp�ental work for inventors. 
A. J. WEED & SON. 106 Liberty St., NEW YORK. 

E:1eo"tric * :a..a,i1�a,ys 
Our exhibit of Electric Railway Ap,JIIll'atus at the WORLD'S FAIR Is the most com�lete there. The entire Electric Equipment of the I N TRAM1JRAL RAILROAD, Including the I,A RG EST n Y NAMO IN TH E WORLD. was fnruIshed by us. PI'" Writ. j<n' our W<n'ld'. Fair Folder. G-EJSrER..A.� E:J:.EOTR.ZO OODtl:�.A.JSr'Y. 
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Masters. Write for psltlcuIars. 
TIle safest way to remit is oy Postal Order. Draft, or 

Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed. and correctly addressed. 
seldom goes astray. but is at tbe sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

llI U N N  &; CO •• 3111 JlI·oac"vny. New Y Ol'k. 

'r U E  
JdtuUfit �mtritau Juppltmtnt 

Tbis is a separate and distinct publication from 'l'HE 
SCIENTIFIC AMERICAN. but ls untform therewith In size. 
every number containing sixteen large pages full of en
/<raviIll<s, many of whlcb are taken from foreign papers 
and accompanied witb translated descriptions. '.rHE 
SCTENTU'IC AMERICAN SUPPLEMENT Is  published week
ly. and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
tile principal departme)Jts of Science and the Useful 
Arts, embracing Biolol!"Y. Geology. Mineralogy. Natnral 
History. Geograpby. ArOO9lO101lY. Astronomy Chemis
try; Electricity. Ligbt. Heat. Mechanical EnfllneerlIll<. 
Steam and Railway En!rineering. Mining. Ship Building. 
Marine EngIneering. Pbotography. 'l'echnology, Manu
facturlIll< Industries. Sanitary EnfllneeriIll<. Agriculture. 
Horticulture. Domestic Economy. Biol(1"aphy. Medicine. 
etc. A vast amount of fresb and valuable Informatlou 
obtainable in no other publication • 

'I'he most im.portant Engineering TrOThs, Mechanisms. 
and Manufactures at home and abrood are illustrated 
and described in tbe StrPPLEMENT. 

Prioo for the SUPPLEMENT for the Uulted States. 
Canada, and Mexico. $6.00 a year; or one copy of tbe 
SCIENTIFIC AM ERIC.AN and one copy of the SUPPLE
MENT. botb mailed for one year to one address for $7.00. 
Single copies. 10 cents. Address and remit by postal order. 
expI'esB money order, or cbeck. 

M IJ N N  &; eo . . 3111 Bt·oadway. New York. 

�uilding �ditbtlt. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BU1LDERS' EDITION is Issued monthly. e2.50 a year. 
Sinllie copies. 25 cents. Thirty-two large quarto pages. 
formIug a large and splendid Magazine of Architecture. 
richly adorned with eleQaat plates in C0101·S. and with 
otber fine engravlIll<8 ;  illustrating the most IntereSting 
examples of modern archltecturul construction and 
allied subjects. 

A special feature Is the presentation In eacb number 
of a variety Of tbe latest and best plans for private resi
dences. city and country IncludlIll< those of very mod
erate cost as well as the more expensive. Drawin�8 in 
perspective and in color are given. to�ether wltb Plans. 
Descriptions, Locations, Estimated Cost. etc .. 

The elegance and cbeapness of this magnificent work 
haye won for it the I� arsrest () i l'c u l ation of any 
Architectural publication In the world. Sold by all news
dealers. f2,5O a year. Remit to 

iUUNN &: CO . . 1·ubll .... er8. 
361 Broadway, New Y ork . 
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