
A WEEKLY JOUltNAL OF PRACTICAL INFORMATION,ART, SCIENCE, MECHANICS, CHEMISTltY, AND MANUFACTUltES, 
Vol. �,���s���l�.�· 10'1 NEW YORK, SEPTEMBER 8, 1900. [$3.0�E�KL'i�AR. 

-----------------------------------------------------�--�--------��--�---------------------------------------

The Plate Holder. 

The Photograph Gallery. Flowing with Collodion. 

Printing with the Electric Light. Squaring the Film. Stripping the Film. 

Finishing the Plates. 

Bouting the Platel. Finishing and Proving Plates. 

IBB KUmG or A BALr·Ton ElfGRAVIlfG.-[See P8.Ke 153.] 



Icimtific �mtritill. 
ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 

PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 

TERMS TO SUBSCRIBERS 
One coPY. one year. for the United States. Canada. or Hexioo ..... ... . $8.00 
One coPY. one year. to any foreign country, postage prepaid. £0 168. 5<1. '.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 
ScientiOc American �Establi.hed 1845) .......... ....... . ....... . ",,�,OO a year. 

��::�ng� !::::�� B�ffcl�'::�Jil����!�gas�� 1885):'::::::: �:� :: 
BclentiOc American Export .Edition (Established 1873).......... 3.00 .. 

The com blned subscription rate. and rates to foreign countries will 
be furnished upon application. . 

Remit by postal or express money order. or by bank draft or check. 

MUNN & co . . 361 Broadway. corner Franklin Street. New'York� 

NEW YORK, SATURDAY, SEPTEMBER 8, 1900. 

J ,ieuiifi, �meritau. 
AMERICAN AND BRITISH EBGIBBEEING 

COMPETITION. 

Among the industries which, because of the impetus 
and specialization which they have received in tbis 
country, may be classed as distinctively American, is 
that of structural steel work, 'in the designing and 
manufacture of which we have made enormous strides 
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true in a less degree of the contraetors and, as we have 
seen, of the manufacturers; and there seems to be 
Jacking that common interchange of ideas and hearty 
co· operation, which rnark the relations of these three 
classes in this country. 

...... 
CRYSTALLINE IODIDE OF MEB,CURY. 

during the past few years, both as regards the variety M. F. Boudroux has recently made a number of ex­
of shapes placed upon the market., and the cheapness periments, in which he forms the crystalline iodides of 
and high quality of the product. The cause of our su- mercury directly, by the wet process, and has presented 
prelllacy is to be found in two particular branches of his results to the Acad�mi� des Sciences. Mercuric 
engineering work, in _which also we have achieved dis- iodide in the crystalline fOI'1ll is usually forllled by dis· 
tinction, namely, bridge and roof work and the erec- solving the amorphous form of this body in a solution 
tion of tall buildings of composite construction. The of iodide of potassium 01' in hydrochloric acid. ·The 
bond between the bridge builder and the structural solution is concentrated by boiling, and, on cooling, 
steel mills has been one of mutual helpfulness. The deposits octahedral or quadratic prisms of a brilliant 
demand for bridge steel, and in later years for struc- red. Its yellow modification is prepared in two di1fer­
tural matel'ial for steel buildings, has stimulated and ent ways: by sublimation, whioh gives it the form of 
enco'uraged the manufacture of the special shapes re- orthorhombic prisms, or by the wet way. when an excess 
qui red ; while the great steel works of the country, in of water is added to a solution of mercuric iodide in alcQ­
their turn;by specializing this' particular class of work, hoI. M. Boudroux finds that when a small quantity of 
have been able to afford the builders the choice of a iodide of ethyl or of methyl is left in contact with a great 
wOIiderful variety of shapes at a cost which is lower excess of a mercuric salt at its maximum Iloncentration 

FROM CABLE TO TROLLEY. than that in any country in the world. point, there results a production of mercuric iodide. 
Considerable interest is attached to the change;of The eighth article of the extremely interesting series The formation of this compound is due to double de-

motive power which is now being carried out on the on American Engineering Competition, originally pub-. COlIlposition, which is favored by the feeble solubility 
Broadway cable line in this cit,y. It may be said with- lishedin The London.Times and now running in the in water of the organic iodide, and the mercuric iodide, 
out fear of contradiction that there is no stretch of SCIENTIFIC AMERICAN SUPPLEMENT, is devoted to being formed very slowly in the liquid, is deposited in 
street railway in the world which even approaches this this suhject of structural steel. '. The observations cel·tain cases in large crystals. This expt·riment suc­
line in the magnitude of its traffic. 'fhere are certain of Tlie .Times corresponde'nt are based upon his in- ceeds with chloride, nitrate and sulphate of mercury, 
periods during the rush hours of the morning and even- vestigation of three· of, the largest structural steel but it is with the acetate' that the finest crystal!! are 
ing when the cars are being run under ten second�, concerns in the country,nallJely, the Keystone Bridge produced. The method of operating is as follows :';'In 
headway, and even under these conditions they are Works, the Pencoyd Works, and the Berlin Iron Bridge a flask is placed 200 parts distilled water, containing 10 
packed to their utmost capacity. With such a traffic Works,and some of the most striki�g features of tbe parts, by weight, of acetate of mercury, to which is 
to provide for, it required no little courage on the part plant and organization of these world-famed establish- added 5 parts iodide of methyl. After agitating for a 
of the management of the Metropolitan Street Rail- ments are dwelt upon by the writer, of whom it will be few moment�, the whole is allowed to rest. At tbe end 
way Company to undertake to relay the old road with admitted, by the way, .that. in the whole of his pilgrim- of t.wenty or thirty minutes small crystals appear on the 
heavier rails, put in place the electric cable conduit age among the industriel! of this country he has shown walls of the vessel and at the surface of the liquid. 
and the man-boles and hand-holes for the insulators, a ready appreciation of . the, distinctive features of These are at first of; a yellow color, then follow flat red 
and perform the various other operations incidental American inethods and practice. Thus:" The energy crystals in increasing number. At the end oftWltlve 
to the change, without any serious interfereil'ce with with which Am�ricans 'make' business is remarkable. .hours the bottom of the vesl!el is covered with fine,·red 
the regular schedule Of the line. The "ork has now Steel·makers are always trying to force people to .use crystals. In this way flat transparent crystals are ob­
been in full swing for several weeks; and consider- steel; they manufacture markets out of nothing .. An tained ()f It brilliant colo.r�' Tbese are,in some. case,s two.;. 
able sections of the road have been completed without architect says he cannot put steel in place of wood- fifths of an inch long. This' body' has the' chemical 
any further inconvenience to traffic than a lowering of the steellllanufacturer employs an expert to show that properties of mercuric iodide. The yellow. crYtltals 
the rnnning speed in the mOt'e crowded sections of it can be done. He 'does not sit down and abuse the which form at the first stage of the deposit .are trans­
Broadway. The preliminary work was done two years architect for his want of'enterprise, but sets to work ferred slowly, under the action of ligbt,. to;,:the red 
ago, when the cable conduits were laid 'in place to force his hand." As an instance of the creation of iodide, of wbicp,M"aBI>.e)trs to be .a mO�<l8.tioD. Hav­
throughout the whole road, the present work being markets, the pressed steel car industry is quoted. ing obtained . these' results,M.Boudroux 1applied .. the 
confined to the relaying of the steel and the necessary Three years ago the pressed steel car was unknown. ,siliJe;re��tion to,the mercurous.ealts:in'the;h0pe.:of,ob;­
changes in the substructure of the line to provide for At the present time there are over fifteen thousar:la in 'taibin¢: the Cl;yl:\tallirie form ".or· 'IlHlrcurous iodide, 
the electrical conductors. nse. This business, which started in 1889 in a 1;ll1laU Hg.I.. This booy:has already?been obtained.til;! the 

'file first step was the removal of the old rail, which way, has grown in one decade until the various estab- crystalline form in the dry way, by heating in Ii sealed 
weighed 85 pounds to the yard, and the insertion of lishlllents of the company can produce ISO cars per day, tube a mixture of iodine and mercury in the proper 
the new 107·pound rails in its place. While this was their output being limited only 'by the difficulty in ob- proportioU8; and in the wet way by boiling for t;everal 
being done a gang of men were engaged' in drilling taining steel. hours an excess of iodine with a saturated solution of 
through the concrete and cutting open the sheet iron As an Englishman, The Times correspondent is mercurous nitrate and cooling slowly. The experi­
tubing of the cable conduit to make way for the man- naturally interested in the Pencoyd Works, where the menter obtained the desired reaction by adding to a 
holes and hand-hole boxes. The insulator hand-holes melllora,!>le Atbara Bridge was constructed. By t!::II�' ,cold saturated solution of mercurous nitrate a very 
occur�at intervals of 16 feet; they are set upon a bed of head ort'"�fi.rm he was assured that there was noth- small proportion of methyl or ethyl iodide and agitat­
concrete, a form is placed around them, and the con- iog unusual in. the so-called rapid filling ·of th� order, ing the mixture; at the end of one. or two minutes a 
crete rammed into place. On every 200 feet there .and that it wa§)"not true, as was stated in Enltland, that. '. slight cloud was formed; which r!!,pidly increased, then 
has been built beneath the track a brick cross conduit, a bridge alread!y in course of construction had been brilliant yellow crystals w.trec' fo?iued abundantly and 
in which il! carried the electrical connections to the ""diverted frOID ,its original destination and shipped to deposited on the walls ot.· the vessel or collected at the 
main cables. As soon as the hand-hole boxes were ".the:Soudan. �The writ'er was attracted to the Berlin surface. This compound; whos� appearance resembles 
bolted to the track rails and to the slot rails and con- Iron Bridge W91'ks by seeing in Berlin proper, that is, that of lead iodide crystals, is the mercurous iodide. 
creted, -and the brick conduits bnilt, the Belgian block in the German �it,al, a large iron foundry which ha.d Light decomposes it gradually, and iodide of ·potas­
paving was relaid and the street restored to its nOl'mal been' made at t·�tConnecticut works and shipped sium connects it into mercuric iodide. When heated 
condition. " , across'the Atlantic. ,The Germans themselves know in a capillary tube, it turns red near 700 C.; and melts 

,The sllperiority of the new and extremely heavy rai�.sOrilething ab,�ut steel-Illaking and how to make it at 2900 to a black liquid. 
-heavier' than the heaviest rails on the steam r",U.:- ::.cheaply;·" and 1 was; therefore," says The Timess cor- _ , ., • 
roads-over the old rail, as shown in the'improved'rid- respondent," a 'good deal interested in seeing works EXPERIMENTS OF M. MOISSAN. 

ing of the cars, will be greatly appreciated by the which could manufacture such a heavy thing as an M. Henri Moissan has lately.-succeeded informing 
public. The old rail was found to .be in excelIe[}t con- iron foundry, pay railway freight on it from the mid- two new borides of silicon, having the formulre Eli B. 
dition except at the rail ends, where the weakness of dIe of Connecticut to a sea port, pay freight across the and Si B. The experiments were made with the'!Ioid of 
the oid splice bars, which were not over 20 inches in Atlantic, and then again further freight from Ham- M. Alfred Stock. A silicide of carbon has been.,Jormed 
length and were unprovided with bottom flanges, burg to Berliit, and yet compete sucllessfully with the by Schutzenberger, in an amorphous state, having the 
allowed the joints to sag unrler the heavy traffic, German makllrs." Asked how it was possible to per- formula Si C, and the same compound,. prepared .. by 
until the heavy" pounding" of the cars had become a forin such a fe"at in a State which is not a steel-making Mr. Acheson, was the point of departure for the car­
positive nuisance. The new rail is being spliced with State, the manager of the"works attributed their suc· borundum industry. M. Moissan has already shown 
what are probably the heaviest" fish plates " ever em- cess to making a close study of the needs of the custo- that the boride of carbon, CB., can be 'prepared in 
ployed in steam or street railway traffic. The angle mer. Thus, one particular"department is under the great quantities in the electric f ur.oace. 1'he silicide 
bars are 3 feef in length and 8 inches in depth. The control of an expert foundryman, who is engaged solely and boride of carbon have similar properties withre­
bottom flange extends laterally to the edge of the rail in designing iron founclry buildings, the result being spect to resistance to reagents and hardness; the 
base,'where it is tUrned down vertically to a depth of 3 that if the company are told how many castings of a former will scratch the ruby, but not. the diamon.d, 
inches below the rail. The bottom edge, moreover, is given type are to be produced, they will supply a while the boride will in some cases scratch the face·of 
heavily bulbed. This gives the needed girder depth, fuundry specially laid out for the' purpose. a diamond. The analogy existinlt between carbon and 
and places the metal where "it will do its best work. This individual case is a typical one of the 'plan of silicon makes it possible that a like compound exists·of 
The permanence of the joint is''further assured by pro- employing experts for designing special plants.' special boron and silicon. The experimenters tried at first. to 
viding no less than eight 15/i6-inch angle bolts; and factories, spellial tools; anrl it is undoubtedly one of prepare the boride of silicon by a direct nni@n,..oLthese 
the whole character of the construction is such that the secrets of our succeSsful competition. It gives us a. elements, but the combination is only effected at a very 
the" fish plate rail joint," if it ever had an opportunity great advantage over Great Britain, where the expert high temperature, and the first attempts, with the 
to show its maximum efficiency, will surely have it ,. specialist:is comparatively unknown, at least in many electric furnace. were unsuccessful, as under these con­
now. 

. 
'. lines ·of engineering work. In a certain well-knowu ditions the material of the containing veS!!e1 comes in 

A similar change is being carried out on the Lexing- street in 'Westminster are· to be found engineers by the to complicate the experiment.,. If a carbon crucible is 
ton Avenue cable line, and when this is completed all dozen who will aesi/tn,'a wbole railway system: road- used, ·boride and silicide of carbo If are formed, and. 
that will be necessary will be to insert the T-rail con- bed, bridges, ties. t.rack, locomotives, cars. signals, and besides the various gases, carbonic oxide 'and. dioxide. 
ductors through the man· holes, and bolt them to t.he sta�ion buildings. Such a system undoubtedly pro- nitrogen, etc., react upon the'bQl:on and;;s)licon:att.hi� 
insulators_ "It is prop:>sed by the company to make duces versatile'"wen ofwirle experience, but it stands high .temperature. Accordingly, a speciaJ dispositd-QQ 
the fjrial change in power in one night, bv striflg.lllg to reasdn thai .jn some particular lines they are quite was neiided,; a t.ube. of refractory earth·.was· taken,:'iS 
out ii· 'large force of lnen alorig the traclt�; :..�iJO 'will nnableto coinpet;e with .�specialist .whose whole train- inches lo�g an�, � inch.es diameter, whpse fnds. �. 
simultaneously lift the conductors into placf', holt iug and life-work has bpen limited to one sppcial stopped by plugs of the same material, through wh� 
them up and make the necessary electrical connectiun urallcb of engineering. What is true of the engineers is passed two carbon eleetrodea of 1 iueb diameter. The 
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distance between the electrodes at the center was 5 
inches, and the tube had an opening in the side for 
putting in the mixture, consisting of 5 parts crystallized 
sIlicon and 1 part of pure boron. To assure the pass­
age of current at first, the ends of the carbons were 
united by fine copper wires. The side opening was 
closed by a cover, and the whole well luted with re­
fractory clay; the apparatus was then placed in a sheet 
iron box, surrounded by dry sand. An alternating 
cnrrent of 45 volts was used. This could be regulated at 
will. The heat lasted from 50 to 60 seconds, with a 
maximum current of 600 amperes. The electrodes 
were advanced as they burned off, to avoid forming an 
arc. The borides of silicon were thus formed in a bath 
of silicon in fusion, using the latter to conduct the cur­
rent. 

After cooling a melted mass is found, which is then 
broken into smail pieces; these present the appearance 
of melted silicon. This substance is treated with a 
mixture of hydrofluoric and nitric acids. which dissolve 
silicon; the residue is washed with water and dried. 
From the mass, blackish crystals are separated by 
sifting, and these are placed in a silver crucible with 
melted potash, heated at the fusing point for half an 
hour ; this dissolves out all the amorphous substances. 
After again washing and drying, the crystals are ob­
tained in a pure state. These are blackish and quite 
homogeneous, with brilliant luster. They contain two 
different compounds of boron and silicon, as the experi­
menters have proved after a long analysis. One or 
the other of these lllay be dissolved out by the proper 
leagent; thus by treating the mixture with a great ex­
cess of boiling nitric acid, the forlll Si B. remains. If 
the mixture is melted with potash, this time quite free 
from water and at a high temperature, the former com­
pound is destroyed, leaving the other, Si BO. These 
two new compounds belong to tbe series of bodies 
formerly mentioned, and of wbich tbe silicide and bo­
ride of carbon have hitherto been the only representa­
tives. Like these, they are very hard, and will scratch 
the ruby. The boride Si B. has a density of 2'52. It 
occurs oftenest in plates of rhombic form, black in 
color! which, when very thin, are transparent, with a 
yellow or brown tint. On the contrary, the boride Si 
B. is always found in thick crystals, opaque, and with 
rather irregular faces; its density i82·47. These two 
bodies are conductors of electricity ; when heated 
slightly they are attacked by fluorine with brilliant in­
candescence; chlorine attacks them at a red heat, but 
less degree, and bromine acts but slowly at a high 
temperature. Heated in air or oxygen, they oxidize 
with difficulty; nitrogen has no effect at 1,000° C. They 
are not attacked by the halogen acids and very slowly 
by boiling concentrated sulphuric acid, Nitric acid 
attacks rapidly the form Si B. and the other form more 
slowly. Anhydrous potash, when melted, attacks the 
form Si B. with great energy, sometimes with incan­
descence; the other form is decomposed ' slowly and at 
a higber temperature. 

.... .. 
PARIS EXPOSITION-ELECTRICAL CONGRESS. 

BY THE SPEOIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The International Congress of Electricity was form­
:1I1y opened on the 18th of August in the Palais de 
Uungres of the Exposition. The large hall contained 
an assembly of prominent electricians and engineers 
from all countries. The different governments had 
sent official delegates, as d id the various scientific and 
technical societies, such as the Societe Fran�aise de 
Physique, the Societe Internationale des E!ectriciens, 
the Chamber of Commerce of Paris, the Elektrotech· 
nisches Institut of Carlsruhe and the Berlin Electro­
technical Society, the British Institution of Electrical 
Engineers, the American Institute, and others. Upon 
the platform were the delegates and members of the 
committee. The opening address was delivered by M. 
Mougeot. Sub-Secretary. of State in charge of the Pos­
tal and Telegraph Department. M. Mascart, the emi ­
nent French electrician, as President of the Organiza­
tion Committee, delivered the principal address, of 
which the following is an abstract: 

The CODJmittee wishes to express its thanks for the 
manner in which the members have responded to its 
invitation ; it is to be hoped that this Congress, in 
bringing together the different members will contri­
bnte to st.rengthen the relations which may have been 
formed in the past and create new ones. M. Mascart 
passes in review the work of the early scientists, Volta, 
Ampere, Faraday, Arago, and d wells on the prosperity 
which the science and industry has reached at the 
present time and the work it accomplishes in its various 
branches; ,the utilization of the forces of nature for 
the production of electric energy, the transmission of 
power to long distan<:!es, the revolution in the means of 
transport, the important work accomplished by the elec­
tric furnace in the production of rare metals and alloys, 
and the outlook for the future in this direction ; he 
speaks of the electric light and the wonderful effects 
which have been produced at the Exposition, the tele­
graph and telephone, with the new systems of multiplex 
transmission, aerial telegraphy, and the applications 
ot -electricity in physiology and medicine; the new dis­
cuveries relating to radiations fwm Crookes tubes and 

from different substances promise to throw new light 
upon the constitution of matter. It is in this extensive 
domain that the deliberations of the Congress are to 
take place. At the first Electrical Congress, held at 
Paris in 1881, were united the . scientists of all coun­
tries; among those present, whose loss is now to be re­
gretted, were Helmholtz, Kerchof, Wiedemann, Hop­
kinson, Hughes, Siemens, Ferraris, and others. M. 
Mascart brings out the fact that important results ac­
complished by the first Congress were due to the spirit 
of good- will and of conciliation which prevailed, and 
hopes that the present Congress will carryon its work 
in a similar spirit. 

After this address, which was warmly applauded, the 
list of officers was presented and adopted. M. Mascart 
was made President of the Congress and the list of 
Vice-Presidents included Messrs. Moissan, Kohlrausch, 
Sir William Preece, Prof. Perry, etc., and from the 
United States Messrs. Carl Hering and Kennelly. The 
Congress was divided into five sections, with a presi­
dent for each: 1. Scientific methods and measuring 
apparatus; M. Violle. 2. A. Mechanical production 
and utilization of electric ity ; M. Hilairet. 2. 1:3. Elec­
tric lighting ; M, Fontaine. 3. Electro-chemistry; M, 
Moissan. 4. Telegraphy and te lephony ; M. Wiinschen­
dorff. 5. Electro-physiology; M. d'Arsonval. M. 
Mascart read a telegram from Lord Kel vin, re­
gretting that ill health prevented his attending the 
Congress. Besides the five sections named, a com­
mission has been formed of the government dele­
gates which will examine questions of international 
interest. An extensive programme of visits and ex­
cursions was arranged. Prince Roland Bonaparte 
invited the members to a reception at his residence. 

After the announcements had been made, Prof. Ayr· 
ton, delegate frOID the British government, expressed 
the thanks of the foreign delegates for their reception 
by the French government. This was followed by a 
similar address from Prof. Dorn, representing the Ger­
man Empire. 

. .  ' .  
MARCONI'S LATEST DEVELOPMENTS-SYNCHRONIZED 

MESSAGES. 

At the an nual gathering of the British Association 
for the Advancement of Science, in 1899, Prof. Flem· 
ing of University College, London, addressed the gath­
ering upon Wireless Telegraphy, and incidentaily men­
tioned that while transmitting messages frOID Boulogne 
to Dover they were read at Chelmsford some 118 lDiles 
from the point of transmission. This, undoubtedly, 
was a remarkable perforlllance, but it also emphasized 
very forcibly one drawback which has long occupied 
the. unremitting attention of Marconi. That is, the 
possibility of one or more stations reading a message 
intended for anothel·. Such a circumstance naturally 
destroys the privacy of the message, and although it 
is not a very sign ificant matter in the ordinary way, 
yet it would be a very serious drawback, in case of war, 
for on� be lligerent to be able to intercept and to read 
a message that was being transmitted between the 
vessels of the other belligerent. Marconi quickly real­
ized tl;Ie serious nature of this disadvantage, and at his 
station at Poole, in Dorsetshire, England, he has been 
endeavoring for a long time past to successfully syn­
chronize his messages-that is, to construct a trans­
mitter, the message sent from which can be only re­
ceived by the apparatus which has been tuned to reo 
ceive it. 

He has successfully solved the problem, by means of 
variable conductors and capacities , by the use of which 
certain instruments can oply receive certain messages. 
By his latest system, Mardiinhca�":afspatch from a ('ilr­
tain point any number of �essages, and each message 
will be rec�ived only by that receiver that has been 
synchronized to the transriHtter, so that jamming of 
words and confusion of messages upon the various re-
ceivers are obviated. "' ' , 

Marconi has set lip his station at Poole, because that 
place is so remote and he is safe ,froll� intel�rllption. 
Twenty odd miles �way across the Solent is another 
station at the southwestern corner of the Isle of Wight. 
Between these two points messages are being trans­
mitted throughout the day, almost without cessation, 
and this is how several important discoveries and im­
provements have been made by the inventor. While 
experimenting with his sychronizing system, Marconi 
had several opportunities of provinl; the capabilities 
of his device. At Portsmouth the English Admiralty 
were carrying out experiments with wireless telegraphy 
ill connection with the fleet, and n aturally several of 
these ether waves crossed Marconi's line of transmis­
sion bet ween Poole and the Isle of W igh t, the effects of 
which upon his instruments the inventor regarded 
with the utmost satisfaction, since they proved that he 
had finally surmounted the most perplexing disadvan­
tage of his system. 

Marconi has also made some other important dis­
coveries. He now utilIzes cy lindrical tin cans, about 
five feet in height, in lieu of the vertical wires, since 
they furnish more convenient capacities and radiators. 
He is lengthening the distance over which messages 
lllay be transmitted, and although his experiments at 
Poole can be conducted only on a limited scale, yet be 
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is confident that when he works upon a larger station, 
they will be equally successful, and there is no doubt 
but that many important developments in ether tele­
graphy will be divulged in the near future. 

At the present moment Marconi has a sufficiency of 
work on band . The NortlJ German Lloyd Steamship 
COlllpany are having one of his systems installed at. 
Berknlll (Germany), to be used in connection with 
their fleet of vessels. Apropos of this, Marconi has 
been carrying out many experiments with a view to 
applying the system practically to shipping, so that 
greater safety may be assured to vessels at sea. '.rhen 
the International Company of France are having the 
coast of that country, metaphorically speaking, lined 
with his installations, so that communication may be 
maintained between the vessels of the French Navy 
and any point of the mainland , which would play an 
important part in case of a war between England and 
France, since by this means the latter nation could 
manipulate their troops according to the Information 
received from their battleships, and thus be able to 
work the land and sea forces hand in hand. Then six 
stations are being set up in the Hawaiian Islands and 
will soon be in working order. Many vessels in the 
English Navy are also having t?e system installed , 

. .  ' .  

EXPLOSION OF A NAPHTHA LAUNCH. 

The recent explosion on a naphtha launch at New 
Rochelle, N. Y. , in which two persons lost their lives 
and a third was severely if not fatally injured, again 
emphasizes the need of greater care both on the part of 
the boat-builder and the boat-owner. The launch in 
question was built on the usual lines of small, vapor­
motor hoats. In the stern the engine was placed, to 
which na phtha was fed by pipes leading from a stor­
age-tank in the bow. For some time this tank had been 
in a leaky condition; and tbe oil that escaped was a 
source of constant danger to the occupants of the boat, 
A time at last came when the vapor from the leaking 
oil happened to mingle with the air in the lockers or 
recesses in just the right proportions to explode, if the 
proper degree of heat, say, from a lighted cigar or a 
match was presented, Whether the explosion at New 
Rochelle was thus caused, it is at present impossible to 
ascertain ; but that the catastrophe would have been 
averted if the storage ·tank had been repaired in due 
season, seems reasonably certain. Although launches. 
as a rule, are constructed with great care, a due regard 
for the safety of negligent purchasers should induC'e 
boat-builders still further to reduce the danger of ex· 
plosions. In launches in which the vaporized naphtha 
i!l led back and condensed at the source of supply , 
the storage-tank is inclosed in a water and air-tight 
compartment. Although there may be apparently no 
reason for similar precautions in launches of the non­
condensing type, and although the leakage of a prop· 
erly-made storage-tank is of rare occurrence, the 
water-tight compartment should, nevertheless, be em­
ployed, for reasons which the New Rochelle explosion 
have brought home forcibly enough. 

• •• • 

ACCUMULATORS WORKING UNDER WATER. 

The municipal electric plant of Munich furnishes the 
remarkable case of a battery of accumulators which 
continued to work when submerged under water. l'he 
station is situated on an island formed by the !sar, and 
during the inundations of last year was partially sub· 
lIlerged. The batteries of acculllulators, which were 
on the ground floor, were first rf>ached, and were SOOI, 
entirely covered. One of the batteries was used on tlie 
city lighting circnit, and the other was connected in 
parallel with the dynamos for the traction system. As 
the tramway service had to be discontinued, the second 
battery was removed from the circuit, and it was 
thought that ' the batteries for the lighting circuit 
would also have to be cut out, as the fly-wheels of the 
engines were half under water, except two. Neverthe­
less, as it was almost indispensable to light at least the 
principal streets of the city, it was decided to try to 
operate the submerged battery. 'l.'he attempt was 8UC­
cessful, and the battery, which had been constructed 
to give 6, 000 ampere hours with a 600-ampere discharge, 
was able to furnish 4,000 ampere hours during the 
night; the remainder was lost in discharges in the 
water. Encouraged by this success, the engineers 
charged the battery on the following day, and the dis­
charge was repeated under the samfl circumstances. 
Two days after the water had lowered sufficiently to 
give access to the battery rooms; it was found that the 
density of the acid had fallen, but not to a very great 
extent ; from 22° B. it had fallen to 20° B. only. It is 
thus seen that there was scarcely any diffusion. Out­
side of a layer of mud a quarter of an inch thick upon 
t:he top of the plates ant! the connecting rods, the in­
undation had left scarcely an appt'eciab le traCfl. It was 
supposed at the beginning that it would be necessary 
to replace the acid of the batteries, which represented 
a considerable expense. as they contained llJore than 
30,000 gallons ; but as the acid held its strength, as 
showll above, a slight strengthening was all that , 'it reo 
quired. 



STEAK TIPPING-OART. 

The automobile is slowly m aking headway as a 
means of transporti n g  freight ou the high ways, and 
of handl ing material in  engineering work. . The 
several defects which were i nherent to the early ty pes 
of engines for road hau lage purposes, severely militated 
against their adoption. But the question of motor 
haulage of heavy loads over roads has successfully 
elllerged fl'Om the experimental stage, and engineering 
firms are now turn ing their attention to the construc­
tion of vehicles especially adapted for this class of traffic. 

One of the Illost novel, and at the same time most 
usefu l con trivances manufactu red for road traffic is 
the steam tipping-cart, constructed by Messrs. Mann 
& Company, of Leed s, England. In appearance it is 
not unlIke the conventional traction engine w h ich is 
c ommonly adopted for the haulage of heavy freight. 
It d iffers from this class of locomoti ve, however, in the 
fact that, instead of haul ing Individ ual trucks, the 
cart carrying the load practicall y  forms part and par­
cel of the engine. The advantage of this is obvious. 
It dispenses with any connecting pins; it is not so un­
wieldy ; it occupies less space; and it is far easier to 
handle. 

The engine is a small one of the compound locomo­
t ive type, mounted u pon sprin gs. All castings,. 
w herever possible, are made of steel. All the working 
parts are properly cased in . The engine is  fitted with 
a single eccentric reversing gear, which can alsO' be 
util ized as a b rake ; and it is provided w ith two trav­
el ing speeds. All gear wheels and brackets for carry­
ing shafts and axles are of crucible cast steel, and no 
pitch chains are used. '.rhe boiler is of the l ocomo­
tive type. T wo water tan ks are prQvided, which are 
of sufficient capacity to cal'1'y the engine from seven to 
ten m iles, according to the condition of the l'Oad. The 
exhaust steam from the engine is passed through a su­
perheater, before passing to the smokestack. A n o­
tICeable feature of this  Illotor cart, which distingu ishes 
i t  from other types of steam wagons, is that the foot­
plate and coal bunker are not placed behind the fire­
hox, as in  the case of the ordinary road locomotive, 
lmt on one side, while the water tank is placed on the 
other. 

At the rear of the engi ne is carried the tipping-cart, 
which is carried upon its owu wheels. The latter, how­
ever, are exactl v of the same diameter as the rear 
wheels of the eng ine, which are placed farther back 
than usual, and there is j ust sufficient space to enable 
the whe61s of the cart to fit outside those of the engine. 
'l'he two sets of whee ls can be bolted together, if neces­
sary, so that the engine wheels become driving wheels 
instead of trailers. By this Illeans the whole weight 
of the cart and its contents is utilized to obtain a bet­
ter gri p or adhesion to the road, thllS obviating slip­
ping. The Whee ls in both cases are fitted with smooth 
ti res instead of with 

. 

cross strips, which 
are liable to damage 
the roads; while the 
broad smooth shod 
w heels act somewhat 
in the same manner· 
as those of the steam 
roller. 

AN IKPROVED SCRAPER. 

The device which is i l l ustrated in our engraving is a 
carpenter's or painter's scraper, of such construction 
that it involves no complicated parts. '.rhe scraper is 
the joint invention of Michael Mullin, Isaac N. Wat­
son, and John A. Hal l, of 738 East Long Street, Col um­
bus, Ohio. Fig. 1 is a perspective vie w of the iJ;lven­
tion and Fig. 2 Ii longitudinal section.  

The scraper comprises a. metal stock with straight 
sides and curved ends. In the sides are vertical guides 
(Fig. 2), adjacent to which is a cross-plate. The verti­
cal guides receive a scraping-blade and a hard-wood 

A NEW PLANING AND SCRAPING TOOL. 

key, the blade being htJd fiat against the cross-plate 
and wedged firmly by the key in  any desired position. 
The key is formed with a projection or knob, by which 
it can be driven out of position. 

One of the curved ends of the stock carries an end 
blade which is clamped against the plane under surface 
of the curved end by a cleat. The other end of the 
stock serves as a gage to the action of the first-men­
tioned or middle blade. 

The tool is held with the stock in horizontal position 
and with the middle scraping blade against the work. 
If it be so desired, the tool may be tilted so that the 
gage-end of the stock may be used to control the 
action of the middle scraping.blade. The second or 
end blade is of great service ill working in. corners and 
other p laces difficu lt  of access, and when thus used the 
other end of the tool, as well  as the middle scraping 
blade, is raised out of contact with the work. By 
p roperly beveling the blades, various ki nds of work 
can be performed. For example, by suitably beveling 
t he middle scraping- blade, the tool may be used as a 

SEPTEMBER 8, 1900. 
A.merlcan Machinery Export •• 

Exports of American tools and machinery do not 
show the shrinkage in vulume which recen t  reports 
would ind icate. Some concern has been expressed by 
leading export houses by reason of a falling off in 
foreign orders due to the high prices of iron and steel. 
In this connection it will be interesting to note that 
the exports of builders' hard ware, saws, and tools dur­
ing the fiscal year 1900 were the largest in the history 
of our export trade, being $9, 646, 017, against $7, !:S42,372 
in 1899, $6.627,466 in 1897, and $5, 509, 188 in 1896, prior 
to which year the exports in this line had never aggre­
gated so m uch as $5,000,000. I n  exports of sewing ma­
chines, typewriters, electrical and other intricate ma­
chinery there are also gratifying increases. Com par­
ing the export figures of the fiscal year j ust ended with 
those of 1898 and 1899, it is found that sewing machi nes 
illcreased fl'Om $3, 136,364 in 1898 and $3, 264, 344 in 1899 to 
$4, 540,842 in 1900 ; electrical m ach inery from $2,052, 564 
ill 1898 and $2,736,110 in 1899 to $4_328, 917 in 1900 ; loco­
motive engi n es from $3.883, 719 iu 1898 to $5, 592, 40:3 i n  
1900 ; typewriters from $1,902,1 53 in 1898 t o  $2.697,544 
in 1900; metal-working- machinery from $4,618, 683 ih 
1898 to $7, 193, 390. in 1900 ; and all other machinery 
from $13,336, 930 in 1898 to $21,913, 202. 

While our chief market for machinery is still to be 
found in European countries, an increasing proportion 
is being sold in the Far East, especial ly in British Aus­
tralasia, Japan , and India. In 1898 our exports of 
b u i lders' hard ware and tools to British Australasia 
amounted to $877,635, in 1900 they aggregated $1,325,-
793 ; in 1898 our exports in this line to Japan were $76, -
500, while in 1900 they were $106, 251. Our exports of 
typewriters to British Australasia in 1898 amounted to 
$60,0:39, while in the fiscal year 1900 they were $101, 000 ; 
to Japan , the exports of typewriters in 1898 amounted 
to but $4, 220 ; i n  1899 they had increased to $7,262, and 
in 1900 to $16, 579. of which sum $2, 211 were exported 
d uring the month of June alone, ·th us forecasting in 
some degree the possibil ities of future development in 
this article of export. Commenting upon the i ncrease 
in exports of typewriters, a prominent American man u­
facturer is quoted by The Ne w York Commercial as 
saying : 

.. The demand for American typewriters was never 
greater, and our machines are pretty good globe­
trotters. We h ave j ust made a shi pment to Puntas 
Arenas, on the Straits of Magel lan, at the extreme 
southern point of Sout h  AUJerica, and another lot of 
typewriters has been sent n orth to Vlad ivostock, Rus­
sia, for the use of the IlIIperial Govern ment. Many of 
the missionaries and foreign business men in China 
use our mach i nes, and nearly every American regi­
ment in the Philippines has from three to five lIIa­
chi nes; and, as business increases at Manila under 
America� auspices, there w i l l  be a big demand for 

t y pew r i  tel's. The 
typewriter has be­
come well-nigh uni­
versal in its use, aud 
is found in all t h e  
large business houses 
in the prillcipal cities 
of the world, and its 
keyboard represents 
nearly all languages. 
The exceptions are 
t h e  Japanese a n d  
Chinese. As the ir 
characters a I' e up­
righ t and composed 
of many h u ndred 
figures 01' signs, it 
seems practical ly im­
possible to produce 
them on the type­
wri ter's keyboard. " 

••• 
A Curious Acci­

dental Fire. 

The engine itself 
weighs a little less 
than hlll'ee tons. The 
weight of the cart is 
one ton , with a carry­
i n g  capacity of fi ve 
tons. '!'he load can 
be readily and easily 
tipped at its destina­
tion, a n d  by llleans 
of a windlass fitted 
to the engine can be 
quickly hau led back 
i nto its normal posi­
t ion.  The engine is 
economical in the 
consumption of fuel, 
only requiring about 
tJll pou nds of ordin� 
ary gas coke per mile 
w ith a fu l l  load. It 
can attain a speed of 
five miles an hou r  
w i t h  com parative 
ease, and will climb 
gradients as steep as 

STEAM TIPPING-CART. CAPACITY, 4 TONS AT 5 MILES PER HOUR. 

An extraordinal'y 
accident occurred at 
Waukesha, Wiscon­
sin, on August 6. A 
m o t o r m a n w a s 
handling a burned­
out motor. The con­
troller came in con­
tact with a celluloid 
collar he was wear-

1 in 5. It wil l  travel as readily and as satisfactorily back­
ward as it wil l  travel forward, and for this reason is 
easily manipulated under cram ped conditions. This cart 
was recently subjected to a severe practical test at the 
Yorkshire Motor Car Show held at Bradford. The 
competing motor wagons had to travel over a course 
2� m iles in length, w hich included !Some stiff grad ients 
and th ree very sharp turns. The tipping-wagon was 
laden with four tons and covered the outward journey 
at a mean speed of 5'4 miles per hour, and the return 
journey at an average speed of 4'75 miles per hour. In 
the subsequent awards, it secured the gold medal . 

plane by loweri ng the gage-end of the stock into con­
tact w i th the work and pushing the tool forward with 
the blades in front. 

•. e .• 

Restoration 01' Discolored Platinum Prints. 

Platinum prints in which the whites have Y!lllowed 
in consequence of the whole of the i ron salt not having 
been removed may be restored by immersing them in a 
bath made by dissolving half an ounce of sodium car­
bonate and 300 grains of .. chloride of lime "  in 8 ou nces 
of water.-Gaedicke. 

ing, and his neck was 
at once encircled by fire. He was severely burned, 
and it is believed that he wi l l  n ot recover. Cel luloid 
collars and cuffs should not be worn by those whose 
vo�ations require them to be near open l igh ts, fires or 
electricity . The motormen on the Mi l waukee trolley 
cars received an order from the president of the com­
pany that they m ust not wear cel l u loid collars. 

American Coal for London Gas Production. 

The South Metropolitan Gas Company, of London, 
has given an experi mental  order for 4,000 tons of coal 
to a Pennsylvania colliery. 



SEPTEMBER 8, 1 900. 
IRRIGATION IN IDAHO. 

BY WALDON FAWCETT. 

Interest in the irrigat,ion enterprises in the Western 
States seems to increase rather than diminish as their 
scope is, of necessity, broadened by the development 
of that portion of the country. Nowhere has greater 
progress been made during the past few years in the 
provision of irrigating works, de­
signed in accordance with the best 
m o d  e r n  engineering principles, 
than in the State of Idaho. "l'here 
are, in the State at the present 
time, more than four h undred 
canals, varying in width on the bot­
tom from 10 to 100 feet a n d  aggre­
gating more than 2,000 miles in 
length.  

The State constitutes an excel­
lent example of the possibilities of 
accomplish ment of the most ap­
p roved system of irrigation. Out of 
a total area of about 86. 000 liquare 
miles in the State, over 25, 000 square 
miles are agricultural land�. All 
varieties of spring aad tal l wheat 
are grown successful l y, the average 
yield being thirty bushels to the 
acre. In some instances tl) e  y ield 
in the northern part of the State 
has attained to one hund red bushel� 
per acre. Barley, oats and rye have 
been grown profitably even in por-
tions of the State unprovided w ith 
irrigation ; but hay, timothy, clover and alfalfa are the 
leading crops. In the irrigated districts, especially, 
these grow abundantly and there is a yield of from 
six to eight tons per acre for the season. 

There are few sections of the State where irt"i!�ating 
works are not at least in process of construction. In 
Ada County, one of the oldest counties in the State, 
the irrigated lands aggregate 40,000 acres, wh ile the 
lands lIot yet covered by any system of canals  for 
il'rigation are set down at 135,000 acres. The. latter 

BRUlIEAU DAlII AND CANAL. 

figure is, however, being rapidly reduced by a number 
of canal projects now nearing completion. One contract 
calls for the completion this summer of canals w h ich 
will irrigate fully 20, 000 acres not now reached l:,>y any 
system. It is customary for outsiders to combine with 
local capital i8ts in carrying out projects of this 
character. 

Idaho is fortunate in the posse�sion of n umerous 
lakes, which may be made to serve advantageousl y as 
the fountain-heads of irrigating systems. 
For instance, Bear Lake, a body of water 
eighteen mi les in length by twelve in width, 
serves as the source of supply of u p ward 
of a score of canals, the aggregate length 
of which is in excess of two hundred 
miles. 

T h e  rivers of the State are similarl y util­
ized. As an example, t.here may be cited 
the case of the Snake · River, iu B i n gham 
County. The river flows through the county 
from north to south. From this strea m 
t wenty canals, some of them for t,y feet in 
width, and aggregating 360 mi les in length, 
are led off. Even with this water �ystem, 
however, there are thousands of acres of 
high lands which cannot be reached by any 
of the irrigation systems. Some idea of the 
possibili ties of the State may be gained from· 
the faot that ihere is not in Boise County at 
the present time a canal or a mile of rail­
road, yet here are located the famous Pay-

J Citutific Jmtticau. 
ette Lakes, at many points on which soundings have 
failed to find a bottom. 

The Idaho agriculturalist is enthusiastic upon the 
subject of irrigating canals. He takes the stand that 
while transportation facilities may do much toward 
aiding him to reach more profitable markets with his 
produce, the irrigation system is a more absolute neces-

BRUNEAU DAlII. 

sity. Thus Fremont County, which has 120 miles of 
rai lroad, h as 353 canals, with a total length of 975 
mile!', and w i th a �ari'ying capacity of over 400, 000 
miners' inches. The average elevation of this en tire 
county is full y  5, 000 feet above the sea level. A por­
tion of the country is covered with rugged mountains, 
from wh ich course innumerable pure streams, furnish­
ing water for the irrigation of broad and fertile valleys 
between. The foothi l ls are also supplied with abund­
ant snows, which insure a never-failing supply of water 
for irrigation, but there are in 
this county alone up ward of 
3.000,000 acres of land wh ich 
cannot be brought under 
cultivation successfully sim­
ply because of the fact that 
they lie above sumcient water­
con rses for irrigation. 

Many of the smaller canals, 
especially where the lay of 
the land is such as to wake 
their construction easy , are 
!!olely the resu l t  of local en­
terprise. On this co"operative 
plan the greatest benefit ac­
crues to the 'farmers them­
selves, and with a small an­
nual maintenance fund the 
canals are kept " , in good re­
pair. As an illustration of 
the benefits to be deri ved from 
t he use of this system of irri­
gation and canal operation 
t he Butte and Market Lake 
Canal is often ci ted. Under 
this canal there are now some 
seventeen thousand acres of 
land lying near and surround-
in g the town of Market Lake, 
all with in six m i les of the town, w ith a perpetual water 
right ceded to the land, subject to maintenance only. 
Persons who h a  ve I i  ved in Idaho for some years main tain 
that from five to ten acres upon any of the irrigating 
canals are sufficient to insure any family a comfortable 
living if set out in lruit& and properly cultivated. 

• , e  . •  
� New Telephone. 

Monsieur Piera?d has ueeu relating to the Societ.e 

PHYLLIS DAB lIAl11PA. 
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Beige d'Electrlciens the results of some curious and in­
teresting experi ments that he has been conducting 
with the telephones provided with line wires in the or­
dinary manner, but not equipped with either a battery 
or magnet. In his instrument M. Pierard converts the 
transmitter into a vibrator. A platinum point is fixed 
to a screwed spindle. When a sound is projected into 

the instrument it vibrates a metal­
lic diaphragm, a platinum · disk 
a.ttached to the back of which ".is 
brought i� to contact with the p lat i­
Qum point on the spindle. The i n­
ventor then placed this instrument, 
which he calls a .. vibrator," in an 
electric circuit con taining a battery 
and an induction coil ,  the secondary 
of which is an ordinary telephone 
receiver. He succeeded i n  trans­
Illitting musical notes, but not 
words, since the harmonic over­
t u nes were not reproduced. He-then 
removed both the battery and t h e  
primary coil, thus dispensing wi th 
the electromotive force. E ven t hen 
music at a distance of 100 feet, 
which could not be h eard by t h e  
unaided ear, was plai n l y  audible. 
The effect was similal' to that w h ich 
1l1ay be obtained with the string 
te lephone, on l y  the action was not 
of the same kind, since, whereas in 
the string telephone, it is absol utely 
essential to keep the string perfect­

ly taut, in this case the wires were quite loose. He then 
placed a coil, the secondary of which had the same re­
sistance as the receiver coil, in his vi bratory circuit, 
and the effect was appreeiably increased. In his ex­
periments M. Pierard em ployed dNiph ragms compo�ell 
of numerous metals, and of varying thicknesses. The 
metallic d iaphragm in one case was composed of  an 
al loy of  copper; nickel, and zinc, but when the plati­
n um poi nt touched this, no transmii'sion was observed. 
He tbeu fixed a platinum disk to this diaphragm and 

FLUKE ON FAYETTE CANAL. 

immediately tunes were transmitted. He then sub­
stituted the d isk of platinum with one of z i n c  
with the same result. Copper and iron separately 
employed were effective to a small degree, bu t alumin­
ium failed to transmit any ,sound, probably because it 
could not be solderlld to the platin u m  contact plate. 
M. Pierard is incl ined to the belief that the electromo­
th'e force that was generated, was due to the con­
tact of the llI etals, the intensity of the effect varying 

with the area of the contact plate soldered to 
the other metal. 

• • • • • 
AT Lithgo w, New South Wales, there has 

j ust been erected the first open-hearth steel 
furnace of the Siemens new type. By means 
of this instal l ation scrap is converted into 
mild steel ingots by making a bath of molten 
pig iron and melt ing the scrap into it by 
means of the gas flallle. The steel flows iuto 
a ladle running on rails, and is th us carried 
over a pit n early 7 feet d eep by 4 feet in 
width and 3 0  feet in length, in which the 
ingot moulds are placed. A Priestman travel­
ing jib crane serves to lift out the ingots and 
to place them on the trolley, when they are 
carried to the rolling mills, reheated, and 
rolled off into sections of the desired dimen­
sions. 'fhe roof over the fu rnace, which lat­
ter has a melting capacity of 5 ton!', is 70 feet 
�pll n ,  has a height at the p illal's of 21 feet, 
-and is 60 Ieet in leDgth. 



\£orresponilence . 
Insect Strategy. 

To the Editor of the SCIENTIFIC AMERICAN : 
Apropos of article entitled " Strategy of the Ants, " 

which appeared in issue of the SCIENTIFIC AMERICAN, 
July 21, 1900, I would say that w hen away from my 
b usiness as mechanical engineer, natural h istory has 
been my hobby for years. An i nstance of ant sense 
that came under my no'tice several years ago, wa� as 
follows : 

I had j ust k i l led a wasp and left the carcass on the 
ground. waiting for my friends the ants to remove it. 
Along came one fello w, walked all  around the wasp's 
body, making notes evidently of size, quality of flesh, 
etc. ,  and off he went and brought u p  a small army of 
his brothers . Of these some fell  to and devoured the 
soft portions of the body which would not I,eep, w h i le 
others began to di�sect ready for storing the harder 
port;ons which would keep for winter consumption. 
T h e  day was gusty. and m y  atten tion was attracted i n  
particular to one l ittl e  chap who was trying t o  get to 
his ant-hi l l  with a wing he had severed from the body. 
He would struggle alon g  two or three inches, when 
a sudden gust of w i n d  would blow h i m  and the wing 
back further than h e  had ad vanced. He put u p  with 
this till he found it  hopeless, then carefully laying the 
w ing d o w n  and p i l i n g  the largest grains of  sand he 
could l i ft  on it  so that the wind would not blow i t  
a way, returned to the body of the wasp a n d  got three 
of the ants who had been feeding while he worked and 
brough t them back to where the wing was, at the same 
time evidently explai n i n g  to them the difficulty of 
carrying such a b u l k y  p iece on a windy day. 

'l' hey all got on the side of the wing where t.he heavy 
strengthening rib is and began to roll the w i n g  up j ust 
a "  one would rol l  a. flag around its 8taff. When this 
ro l l  was fi n ished,' three cuts w ere made through it by 
th ree pairs of ant mandibles, and the four short. easily 
hau led rol ls of was p  wing were successfully canied to 
the ant-hill  by fo ur ind ustrious ants. 

A curious i nstance of the ability of an i nsect to suc- , 
cessfully measure distance was evidenced once while  I 
was travel ing through northern Argentina. 

I first made the acquaintance of my friend on the 
back veranda of a little vi l lage tavern. I was lying in  
a ham mock. About 2 feet from me was a 3 by 3- inch 
hand-rail of wood, supported by wooden balusters. 
As I lay there I noticed a fly alight on the top of the 
wood. While  I watched h i m  the fly apparently turned 
into a spider. I could not believe m y  eyes, but on 
closer inspection I saw that a spider had j u m ped from 
somewhere and alighted on top of m y  fly. I thought 
this worth watchi n g  and found that this was his 
method of p roced ure. A fly would alight on top of 
the rail i n g, the spider would take in the distance at a 
glance and would disappear down the side of the rail ,  
wal k along toward the fly. bllt out of sight. u ntil he 
reached the place on the side of the rail at right angles 
to the posi tion occupied b y  the fly when he last saw it. 
Then he would walk nearly to the top of the rail and 
fasten his web, then walk down, payi ng out his web as 
he went. t i l l  he was as far fl·om the place where he had 
fastened his  web as was the fly. t hen one vigorous 
l eap, the web swinging h i lll round i n  the arc of a circle, 
and he would alight on top of the fly. 

I have never seen one miss this seem ingly di,ffi c u l t  
leap, except w h e n  the fly left his position before the 
spider had fi nished his prel iminaries. 

E. A. SUVRRKROP, 
Philadelphia, Pa. , August 21.  

'.l'he N e,vport Autolllobile R ace ... 

It is thought that records for fast rid i ng will be 
broken at Newport Septem ber 6, 1900. Pu blic interest 
is becoming aroused in th� com i n g  races to be h eld at 
Aq u idneck Park on T h u rsday, Septem ber 6. 

Newpol·t society has taken up the automobile in earn­
est, and the races wil l  be well supported ; in fact, will 
be among the events of the season,  A large num ber of 
entries h ave a lready been made, i ncluding Mr. \V. K. 
Vanderbilt,  Jr .• who is  expected to ride in his famous 
German racing machi ne, and who has also entered his 
steam carriage built by The , Locomobile Company of 
America. 

Mr. Harold Vanderbi lt  h as entered his three-wheeled 
tricycle and other tricycles; steam, gasoline and e lec­
tric caniages will be driven, by many others, i nclud i n g  
Mr. George I .  Scott, Mr. Max Muller, Mr. Knight Neftel, 
of Boston. The Ne w England Electric Vehicle Trans­
portation Company will also probably enter one of 
their  racing machines. 

Handsomp prizes h ave been offered, many of which 
are cups offered by W. K. Vanderbi lt, Jr. , Mrs. Her­
man Oelrichs, Mrs. O. H. P. Belmont, The Locolllobile 
Company of America, and The New England Electric 
Vehicle Transpol·tation Company. One of the most 
interesting occasions of the season is expected, and 
those interested i n  horseless carri ages will have a splel l­
did opportunity of comparing various styles of v e ­
h icles. 'fhe time records, it  i s  ex pected,  w ill be brokl'll , 
and an exciting, as well as an interesting day, is assured . 

I t ituiifit �lUtrital. 
Carriages will be divided into four classes, viz. : Gaso­

line, steam, e lectric, and three-wheel tricycle. 
Races in each 'class will be run i n  heats, the winners 

in each heat qualifying for the final heat in that class 
and the winners of the final heats in each class will be 
eligible to compete in a race com prising all classes. 
The distance of each race will be five miles. 

In case of the attempt of an operator to prevent a 
carriage from passing him after the overtaking carriage 
has obtained an overlap, the offending operator will be 
disq ualified. 

• . e . •  
Lauudry Machinery and Practice. 

In the modern lau n dry, machinery h as come to take 
the p lace of the old hand labor to such a degree that 
it may be said without u n d ue exaggeration that the 
civi l ized world, especially in American cities, w ashes 
itself entirely by machinery. Even when the return 
to hand-laundered goods is the fashion, and the work 
is done openl y  i n  the windows by experts, machinery 
figures as a prominent factor in the operation. In 
most cases the hand-irons are modern i n ventions, 
heated by electricity and not by the old-fashioned slo w 
method on t h e  stove. It is esti mated that an ironer 
who has to keep changing his irons every min ute or 
so loses about half his time, 'and that one provided 
with an electric i ron can perform nearly double the 
amount of w ork w ith no greater effort. 

There i s no j ustification for any modern laundry to 
use chemicals for washing clothes, for washing mach ines 
are so perfect to-day that d i rt can easily be washed out 
of clothes, and there is no good reason for resorti ng to 
chemicals to acco mplish this work. There are scores 
of washing machi nes on the market, big and little, but 
the large laund ries usually e m ploy mach i nery that 
makes quite an expens i v e  plant when finally put up. 
The washing is done by means of two cylinder .. , one 
within the other, and made either of metal or  wood. 
The clothes are put into the inner cylinder, which is 
perforated on all  sides with l i ttle holes, and the door 
then closed. Powdered or l iquid soap is also put in 
the cylinder, and hot water or steam is ad mi tted 
through val ve connections at the top. 'fhe outer 
cylinder is little more than a cylinder j acket for the 
i n ner one, and the space between them is very s light. 
The in ner cyl inder is made to turn continuously, first 
i n  one direction, and then i n  the other, and the water 
can be changed without opening the doors. Thus, the 
clothes get a thorough shaking up and twisting, and 
then a first, second and third rinsing i n  hot or cold 
water. The dirty water oozes out through the per­
forations and runs off, while fresh water is introduced 
through the valve connections on top. Clean water 
can thus be constantIy dashed o ver the clothes, while 
the old is carrying off the dirt below. The last step in 
the wash i n g  process i s  to in troduce col<;l blued water, 
and then the clothes are removed. 

The' next machine i n  the process through which the 
clothes pass is the big centrifugal wringer, w hich is a 
n icely adj u sted machine that can wring clothes almost 
as dry as i f  ex posed to the sun for a few hours. It is 
so totally different from the average housewife's con­
ception of a clothes wringer that it  is worth looki ng at. 
It h as anything but the con ventional type appearance, 
and looks more like a big wash-tub or bo wl- l ike barrel 
than a wringer. It is  really composed of a big i ron 
and copper bowl, the latter fitted i n  the former and 
perforated with many holes. This extractor, as the 
i n ner copper bo w l  is called, revolves at the rate of a 
thousand revolutions a m i n u te. The clothes are put i n  
t h i s  revol ving extractor, a n d  the water a n d  moistu re 
are thrown out through the perforations by centrifugal 
force. T h e  water thus ejected fal ls into the outer bowl 
of iron, and r uns off below. This met hod of wringing 
the clothes has been found to be more economical. 
quicker, and less dpstructive to the materials than the 
old-fashioned way of squeezing them through two 
rollers. 

The third process in the modern laundry is the 
s tarchi n g. and this, too. is performed by m achinery. 
There are several k i nds of starching mach i nes on the 
market. and some large laundries have several patterns 
to suit the d ifferent classes of work on hand. Some 
clothes require very little starchi n g, and the machine 
for these is very simple and does l i tt le  m ore than turn 
the clothes over a few ti mes i n  the starch . Clothes that 
require the starch to be worked, thorough l y  in the ma­
terial, such as shirts and col lars, are put in starchl'r�. 
which actual ly  knead the starch i n  the fabric as SllC­
cessfu l ly as the housewi fe's han d  could do it .  '.rhe 
starchers are more simple i n  arrangement than most of 
the other machinery, and some laundries are , not pro­
vided with them, and the work is all done by hand. 
Laundries that make a s pecialty of " dry washi!lg " can 
easily d ispense with tbe starching mach ines. for clothes 
thus cleaned are m erelv washed and dried and returned 
to the owners witbout

'
being starched or i roned. Many 

housewives in cities pref�r ,this  method, sending most 
of their wash i n g  to the - :la_urdries, and havin-g the 
starching and i roning dOrie at home. 

The dry i n g  room of the Jaun'dry i s  fitted up w ith 
long rows of racks or fra;ue�; which can be kept mov­
jng on rollers by means of a belt, and any set of these 
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dryers can be operated separatel y  or together. The 
tem perature of the drying room is regulated to suit 
the occasion. and it can be kept at any degree desired. 
Usually  the tem perature is so high in the d rying room 
that it is uncomfortable, and sometimes dangerous for 
em ployes to enter it, and the need of being able to 
operate the drying frames from the outside so they can 
be filled or emptied at wi l l  is quite i m perative. 

There are dampening mach ines to which the clothes 
go next, and these are sometimes in the form of pat.ent 
sprinklers or simply surfaces which ar3 brought in 
contact with the clothes for a fraction of It minute . 
When the clothes pass from the dampeners they are i n  
perfect condition for the ironers. The machines for 
ironing clothes are probabl y  more n umerous and com­
plicated than fOt" an y other part of laundry work. In­
ventors have devised some sort of m ach i n e  for ironing 
simply and quickly almost every article of h uman wear. 
Machi n es for ironing sh irts. col lars. sleeves, wrist-bands, 
yokes, cuffs, and s imilar parts of our washable dress 
apparel have long been in use. E very ti me a new­
fash ioned article of underwear is d e v i sed by a d ress­
maker, t h e  i n ventors of laundry machi nery fi n d  a n e w  
demand for their labor, and if the article h as come t o  
stay. some new wrinkle for ironing it  quickly and 
simply will be i nvented sooner or later. 

In a great many laundries fine hand work is the  
only  rule  for  anything l i ke collars , shirts, and cuffs, but  
th e  vast majority of us have t.hese articles ironed by 
machinery. Col lars and cuffs are first ironed flat by 
machinery. usually by running them through two 
heavy rollers, and then they are separately ironed GIl 
special machines. The turn-over col lars are put through 
a special machine, which folds them o¥er and strai ght­
ens the edges to the required n atural cu rve. S h i rt­
iron ing machines are made to fit boso ms so perfectl y  
that when t h e  goods are fln ished one would hardl y  be 
able to distinguish the work from that performed by 
hand. Yokes, sleeves, and wristbauds l i kewise have 
their separate machines which fit into them snugly 
aud give in a f e w  seconds the shape and effect that 
the hand-worker obtains only after a long time of 
skilful work. 

Machinery for iron ing has proved of the greatest 
benefit in doin g up flat goods, !luch as hankerchiefs, 
pillow cases, sheets. napkins, and tablecloths. An im­
mense amount of work can be accomplish ed i n  a short 
space of time by one of these machines unde,r the op­
eration of a girl or woman. The modern mangle has 
been developed to such a point of perfection that it is 
capable of ironing all the flat goods of a large laundry 
as fast as they can be turned out of the washers and 
drying rooms. 

The mangles are of all sizes, from those constructed 
for hotel use to the big fifteen-tOll machi nes with rolls 
from seven to nine feet in length. 'rhe latter size of 
machine is only suitable for the largest laundry, but 
where the amount of work j ustifies the erection of one 
it well pays for the i n vestment. It will  t urn out all 
the goods that several gi rls can feed to it, not only 
smooth ly i roned, b u t  folded and creased properly for 
i m mediate deli  ver,v. Lau ndry machinery is a dis­
t i nct branch of trade, aud man u facturers of the m a­
chines coufine their attention to these alone. New 
mach ines and i n ventions are, of cou rse, being iutro­
duced every year by these big concerns, but alread y 
the l ist of laundry m achines is so great that hundreds 
of pages of a catalogue are required to describe them. 
-G. E. W. 

• I e ,  • 
A Hot-Box Cooler. 

T wo Western inventors have devised a simple hot 
box cooler. It consists of a pi pe w h ich is thrust into 
the journal-box. being held i n  position by a hook. 
The pipe is  attached, .to a r ubber tube which runs u p  
t o  a pai l o f  water which is  secu red to a grab iron b y  a 
short p iece of irou pi pe. The rubber tube is supp-Jied 
with several encircl ing suspension b rackets which con­
tai n a small  nai l  that is driven into the side of t h e  
freigh t car a t  desired points o f  suspension. The water 
siphons down from the pail ,  co�ling the journal and 
keeping the waste wet. The arrangement can be 
quickly applied to any freight car. 

" Gall of the Earth." 

The faculty of the Chattanooga Medical College is 
now llIakin g  experim ents with the weed known as 
. •  Gall of the Earth, " with w h ich a mountaineer re­
cently cu red himself of a mad dog bite: and by which 
he cured others sufferin g  from snake bites. It is 
someti mes known as the " rattlesnake's master." The 
weed is now being transplanted for cultivation and 
experi ment. It is now i n  bloom and bears a small 
w h ite flower. The Horticultural Department of C lem­
son College. Charleston, S. C. ,  is also experimenting 
w ith it. 

• ' e ,  • 
A New P •• rk for Washington. 

A new park is to be built at Washington, D. C. , south 
of Penn sylvania Avenue and B Street, S. W. , and also 
a park way between Potomac Park, or reclaimed flats, 
and the Zoologic;tl Park. Samuel  Parsons, Jr. , the 
well-known landscape a.rchitect, w i ll draw the plans., 
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Extra firemen we're assigned to help the regular 
firemen on heavy freight locomotives of the Central 
Rai l road of New Jersey d uring the months of July 
and August. 

The order of 208 guns and tWQ destroyers for the 
T n rkish Navy has been placed with Messrs Krupp of 
Essen ,  notw ithstan d i n g  t.hat the tender of Messrs A rm­
strong, Whitworth and Company, of Great B ritain,  was 
ovel $400,000 less than that of the German firm. 

The English Ad miralty are experiencing the effects 
of the high price of coal in England. They have j ust 
signed contracts with Cardi ff firms for the supply of 
1 50, 000 tons of Welsh steam coal at prices varying from 
$G.50 to $7 per ton. T h i s  i s  the h ighest price the 
Naval Department has ever paid for this c Dal, except 
in the time of stri kes. The whole consign Ulent has to 
be deli vered at the naval depots .during the next four 
Ulon ths. An A Ulerican engi neering firUl has also re­
cently signed a contract for 30,000. tons of coal with a 
north of England coll iery. 

In the early part of this year several priVate fi rms of 
sh i p-builders in Great Brita i n ,  who had torpedo- boat 
destroyers u pon their stocks u n der construction, of­
fered the saUle to the British Ad miralty. The Naval 
DepartUlent has closed wi th flve of these offers, which 
i n volves a total cost of $1, 753. 000. One . of  these de­
stroyers, which was constructed by the well -known Els� 
wick firm, is fitted w i th the new turbine motOl' s im ilar 
i n  design to that i n vented by Messrs Parsons, the con­
structors of the , .  Viper. " For t h is vessel alone $322, -
550 were paid.  W ith this extra expend iture,  and to­
gether with one or two other iteUls, the British n aval 
esti mates for 1900 represent the total of $143, 959,500. 

Now that the Boer war is confined to the northern 
corner of the Transvaal, the Natal government has 
commenced the reorgan ization of its rail way system,  
which was destroyed by the Boers during their  incur­
sion into British Territory. The English engineering 
firms are bei n g  fiooded with orders for locomoti ves, 
wagons, carriages, and steel rails, to replace those de­
stroyed or damaged during the war, and also to pro­
vide additional rol l i ng stock, which will  be required to 
meet the i n creasing trade of the colon y. So far the con­
tracts have been placed with English firms entirely. 
Contracts have been placed for the reconstruction of 
the bridges, and the orders are ' being pushed forward 
w ith all possible speed. 

The com mercial prosperity of Great Britai n is still 
strongly in the ascendant. Accord ing to the Board of 
T rade returns, which were published a few days ago, 
the imports from foreign countries and British posses­
sions d uring the month of July amounted to $201 , 320,-
835, representing an increase of $1. 643, 975 over the 
corresponding month of last year. The total value of 
im ports for the seven months of this year ending July 
w as $147.495,165, or an i ncrease of $96 299, 630 n pon the 
same period for last year. The exports of Bri tish pro­
d uce and manufactures for the same month amounted 
to $122, 752, 785, or an increase of $6, 772. 995 upon the 
value of the exports d uring t he month of Ju ly, 1899, 
while the total value of the exports for the first seven 
l IIonths of this year is $844, 636, 605, or an i ncrease of 
$96,047,845. 

A curious accident occurred on the Derbyshire por­
tion of the Great Centl'al Railway of Engla.nd d u ri ng 
the spell of, tempestuous weather at the begi n ning of 
A u gust. A terri fic cloudburst occurred over the Derby­
shire hi l ls during the gale, and the hi l lsides were trans­
formed int.o ragi ng torrents of water, wh ich uprooted 
trees and swept away al l obstacles that opposed their 
progress. Thousands of tons of rocks and: great masses , 
of earth were carried along by,the water and swept 
u pon the railway, completely burying i t  for a d istance 
of over two miles. Fort u nately, no trains  Were passi n g  
over the destroyed section at t h e  t ime of the disaster, 
oti. �wise the loss of life would h ave been terrible. 
Over ;), 000 Ulen were immediately requisitioned to clear 
the track, which occupied more than' two days' inces­
sant work. 

Now that the price of coal has increased to such an 
enormous exten t  in E u gland, as a result of the vast 
quantities which are exported to foreign countries, at­
teUlpts are· bei n g  made to obtain a cheaper fuel, espe­
cially for the benefit of the poorer classes. Experi­
ments are bei ng Ulade w ith peat. At Tregaron, in 
(Jardiganshire, there is a vas t bog, 4. 000 acres in  ex­
ten t, in w h ich the peat extends i n  veins varyi ng from 
20, feet to 50 feet in thickness. It is  stated to be very 
rich in carbon, and attempts are to be made to extract 
this carbon and to com press it into briqut'ttes, after 
the process advised by some German scientists. These 
briquettes are stated to be equal to the best stea m­
coa l ,  and it  i s  estimated that the fnel could be sold in 
large quan tities on the grollnd, at the small price of 
$1. 25 per ton. The most di fficulJi, '  qnestion, however, i s  
that o f  transit t o  the principa.l ::e�p,ters. '. Where canals 
can be used for transit the cost of conveyance is very 
small, but the high rail way rates preclude it from 
being carried to the remote towns and sold at a reason­
able tllrure. 

j,itutifi, �lUtti,a •• 
Electrical Note •• 

The Great Western Railway of England is lighting 
its corridor trains by electricity obtained from dynamos 
dri ven from the car axle. Storage batteries are carried 
for use whe n  the running speed is  slow and for stops. 

By arrangements with the two governments of 
France and Germany, a telephone service has been i n­
augurated between Paris, Frankfort, and Berl i n .  '1' he 
charge for the use of  the wi re between Fran kfort and 
Paris is 80 cents for three Ulinutes, and between Paris 
and Berl i n  $ 1 . 25 for the saUle ti me. 

A new submarine cable is about to be laid between 
England and GerUlany. This is  the fifth ca ble, and a 
com prehensive idea of the i ncrease i n  the cable traffic 
between the two co untries may be gathered from the 
fact t h at, whereas i n  1896, when the fourth cable was 
laid, the ann ual n u m ber of cablegrallls was 1 , 867,868 
per ann u Ul ,  no less than 2,465,613 cablegrams are n o w  
ann ually transmitted. 

The Tri nity House Brethren, who «ontrol the light­
houses of Great Britai n, have granted permission for 
the i nstallation of Marconi's wireless telegraphic  sys­
tem between the l ighthouse at the M U Ul bles and the 
main land at I 1 fracombe on the west coast of Devon­
shire. '1'he pole for carrying . the high wire at I1fra­
com be is 116 feet 3 i nches in heigh t ,; Ple�sures 1 foot 5 
inches in d iaUle.ter at the base, t�peri ng to 3% inches at 
the top; and weighs nearly two tons. , The pole, which 
is the la.rgest in .the cou n try, has been placed at a depth 
of 6 feet in t�e sol id rock. 

'.fh,e London County Council  have at last recei ved 
Parl i lllentary sanction to convert the horse tramways 
which they have recently purchased throughout the 
metropolis into electric tramways. The underground 
conduit system will  be em ployed, as public opinion 
bas successfully protested against the overhead trolley 
system on the plea of marring the beauty and inter­
fering with the traffic of the streets. The length of 
tramways to be con verted to electric traction com­
prises 115 m i les, so that it wi l l  be SOUle time before the 
whole system is working electrically. 

The corporation of the town of Frankfort (Germany) 
is enlarging the m u n icipal cen tral e lectric station, 
and has j ust placed a n  order for a 400 horse power 
s ingle phase t urbo-alternator. The present capacity 
of the . central station com prises four 500 kilowatt 
units and two 1,000 kilowatt un its, and two more of 
the latter are now in course of erection. The total 
capacity of the Ulotors connected with the mains i s  
over 5, 000 horse-power. The turbo-alternator which is 
now beilJg constructed will  be the largest e ver made. 
It  will register 1, 360 revol utions per m i n ute and wil l  
generate a curren t at a tension of 3, 000 volts, and when 
working on an i n d ucted load having a power factor 
of l:l0 per cent, wi l l  yield, i f  necessary, the f u l l  output 
of 4, 000 horse power. 

A few days ago an alarming accident occured in 
the Strand,  London. By som e Uleans, the under­
gro u n d  electric circu its were fired. w i t h  the result that 
the l id  over a manhole i n  the footpath was blown 
high into the a ir. Large sheets of fiame then shot into 
the air for a height of about ten or twelve feet, at­
tended at frequent i n tervals with sharp explosions. 
The alarm was i m Ulediately given to the fire brigade, 
who were quickly on t h e  spot, b u t  it was instantly re­
cogn ized that their efforts were of no avail in the qu ell­
ing of the conflagration. They consequently had to 
stan d  by and simply watch the results of the erratic 
behavior of th e  electric current. I n  a few m i n u tes, 
however, an electrician was on the scene and he quickly 
s u bj ugated the outbreak by severin g  the wires. Such 
accidents as this  are  of  frequent occurrence th rou gh­
out the metropolis, but at this precise point the n um­
ber of wires is  very great, w h i ch rendered the i ncident 
far more serious than is general l y  the case. 

Mr. Gregor Blanck, the H u n garian who has i n ven ted 
a loud speaki n g  telephone. is at presell t in Lond on,  
negotiat ing with �\1.e British Post Office a n d  the N a­
tional Telephone Company, for the introd uction of his 
instrument upon . their :systeUl. The Post Office has 
informed the' i n ven tor, that if he can COllstruCt an in­
strument with which. it will  be pos.s ible to telephone 
a distance of about ' a  t housand miles, with ease, amI 
without having to shout i n to the instrument, so t hat 
the words llIay be distinctly d isti nguished at the other 
end. they might be d isposed to avai l themsel ves of 
the i n vention. The in ventor has been busi ly en­
g-aged u pon a machine for this purpose, an d by the 
aid of Ii very po werful ind uctive coil h as succeeded 
in telephon i n g  over a distance of a thousand Ul i les, 
and will  shortl y experiment with his iUlproved i n ­
strument before the authorities of the Postal Depart­
ment. '.rh e  crux o{ the invention is that by means of 
t h e  coi l ,  art i culation of the speaker is intensified as t.he 
words pass along the wire. Besides connect i n g  the in­
stru ment with the telephone, the i n ventor wil l  attach 
it to eJectrophone, and by this means one wil l  be able 
to sit in  a rooUl and l isten to what i s  happening at 
the theater, w ithou t having to insert the tubes into 
the ear, as is now necessary. The sound would proceed 
from the electrophone i n  m uch the same manner as 
they are recited by the phol.lograph. 

AutolDoblle NeW'8. 
Cyclists should take warning and not ride behind 

motor-carriages. In England a wheelUlan was ridi l l g 
beh iud a horseless carriage ; the latter was brou)(ht 
suddenly to a standsti ll .  and the cyclist susta.ined a. 
serious injury to the brain. 

The recent hot weather with which New York was 
visited brought into promi nence the fact that the gen­
eral in trod uction of the trolley has Ul itigated t' h e  
scenes o f  ani mal d istress which were s o  com Ulon whell 
the cars were hauled by horses. According to T h e  
Electrical World, d nring o n e  hot season the T h i rd 
Avenue line lost 600 h orses in a few weeks, besides h av­
i n g  300 in the hospital. The horse of the cab a n d  dray 
is also being grad ually e manci pated by the s low but 
sure introduction of autoUlobile veh icles. 

The Austrian ArUlY is giving the autoUlobile a 
series of severe tests, in i ts army maneu vers this year, 
to determine how far it is appl icab le to the battlefield. 
T h e  military authori t ies have ordered twelve Bol lee · 
Ditrich automobi les from the factory i n  Baden. 
w h icll wil l  be e m ployed in connection with tile ambu­
l ance corps. '1'he staff officers are also going to be 
moun ted on autoUlobiles, motocycles bei n g  requisi­
tioned in their  cases. The experim ents will be very 
e:racting. since the maneuvers will  take place in the 
Carpat hian Mountains, a territory hard l y  adapted t o  
the successful  eUlployment of automobiles to any great 
extent. 

A clergy Ulan i n  England undertook to dri ve his De 
Dion voitul'ette after a few h_ours' coach i ng, says The 
Motor Car Journal .  He was spin'Ding along at a rapid 
pace when a cyclist sudden ly cut across the road. It 
was the first eme rgency in w h ich h e  had been -i n­
vol ved, and consequently he had not that i nstanta­
Ileouimess of action which is essential to the Ulot O I'­
dri ver. The car crashed into the cyclist broadsid .. , 
and then the whole mix-up went into the d i tch. T i l e  
passengers were n o t  seriously h u rt ; b u t  t h e  motor car 
had its axles broken,  whi le  the bi cycle was com pletely 
wrecked. ·Mr. T. Ireland, of Bel fa st, had another 
nasty experience near Bangor. A shying horse caused 
h i m  to sw erve h i s  car so indiscreetly that it turned 
right over, shedding the occupants preci pitately. Once 
again good fortune prevented any serious bod ily 
m ishap. 

A new steam-automobile h as been brought out by 
the Man n Company, of Leeds. It is d esigned to trans­
port loads of four tons ; it is a four-wheeled vehicle, 
carrying in the rear a truck with a platform 11 feet 
long by 6 feet wide; i ts extreme d imensions are 6 by 17 
feet. '.f ile platform is independent of the tractor, and 
is carried upon its o w n  w h eels, which are of the same 
diameter as those of the mach ine and spaced at a COn­
siderable distance; the w heels of the rear truck are 
united to the motor by geari n g, so as to render theUl 
equally effecti ve; the advan tage of this co m bination 
is that al l the weight is  utilized for adherence. The 
wheels are of i ron and steel; those in  front have 3 5  
i nches diameter, those i n  the rear, 4 6  inches, the  t i res 
bei n g  5%, and 12 inches wide res pecti vely. The tractol' 
resem bles a road-locomoti ve. '.fhe furnace, of locomo­
t i ve type, h as the fire-gate placed on the side n ext t he 
cond uctor; it has fou r square yards of heating surface. 
The water-tank h as a capacity of 230 gallons, and t he 
coke- box contains 200 pounds. T he engine, of the 
cOUl pound type, has a h igh-press ure cyl inder of . 4 
inches diameter; t h at of the low· pressure is 672' inches, 
with a stroke of 8 i nches. The val ves are operated by 
eccen trics provided with reversing arran gement of 
special construction. For start ing Oil high grades, a 
valve perm i t s  the introd uction of high-pressure steam 
into the low-pressure cyl i nder. '.f he feed-pump is fur­
n ished w i th a by-pass by which the supply is regulated ; 
an injector is also provided. The transmission from 
the main shaft to the axles is made by steel gearing 
and d i fferential; two changes of speed are provided, 
one bei n g  two and one-half times the other. St rong 
brakes are provided for all the wheels. '1'he weight of 
the vehicle com plete, wi thout water or com b usti ble, is 
6. 500 pou nds, t he truck weighi ng 2. 400 pounds. The 
vehic le  was tested at the time of the Bradford Exposi­
tion. It was lo.aded with four tons of wool in bales and 
four passen gers, besides the cond uctor. It left Brad­
ford at 10 h. 25 Ill . A. M, . a n d  came back to the start­
i n g  poin t  at 8 h.  27 m. P. M. , having made a certain 
n U Ul ber of stops to take water or  fuel, etc. Tak ing 
accou,nt of the d i fferent stops, which lasted 3 h. 47 ul . ,  
an average of 4 ' 6  llJ iles p e r  hour , is  obtained. The con­
s u m ption of coke or coal n eeded to keep up the pres­
sure d u ring the stops was 330 pounds; n nder the above 
conditions, about 1 0 '4 pounds of coke were burned per 
m i le. The total quantity of water consu med was abou t  
600 gallons. The starting and stopp i n g  was eff-ected 
rapidly and wi thout difficu lty on level o r  on grades ; 
the noise is not excessi ve for a vehicle of this kind, and 
there is- scarcely any smoke or steam . The committee 
considered this  type ()f vehide as one of the most satis­
factory solu tions of the problem of freight transporta­
tiop on roads. The cost of transporting a ton of mer­
cbano)se per mi le .w ill  not IikeJy exceed $0.01, compared 
with $O. lS for horse transportation. 



PARIS EXPOSITION.-UNITED STATES IIINING 

AND METALLURGICAL EXHIBIT. 

Among the exhibits in the Palace of Mines and Met­
allurgy at the Paris Exposition, that of the United 
States has a prominent place, and is considered one of 
the finest displays . in the section. The success of the 
exhibit is due largely to the efforts of Messrs. F. J. V . .  
Skiff, who has general charge of the United States 
section, W. S. Ward, assistant director, and V. C. 
Hei kes, expert, and to the co-operation of Mr. Adolf 
E k lUan, in charge of the California Mining Depart­
ment. The fa�ade, as seen in the illustration, is of 
massi ve and elega.nt construction, the materials being 
bronze, iron work and marble ; the latter is used for the 
columns and panels, showing different varieties. The 
central and adjac�nt portion and a third space in the 
rear are occupied by an extensive collection of the 
different minerals of the United States. At one end is 
the d isplay of the Standard Oil Company, and at the 
other the metallurgical exhibits, with a h andsome pa­
vilion in the center. In the central spaCle, the display 
of ores and minerals is very complete. The il lustra· 
tions show' the arrangement of the cases. In one 
corner, three cases are taken up with non- metallic speci­
mens ; the large b lock of soda in the corner case com es 
from Wyoming ; it is abou t  t wo feet cube, and form s  
part o f  a deposit varying from o n e  t o  sixteen feet i n  
thickn ess and coverin g  large areas ; with it is a collec­
tion of borax frO ID California ; among other specimens 
are bone phosphat.es, monazite sands, talc and asbestos 
from Colorado. In the upright cases are collections of 
iron ores, etc. Another set of cases contain malach ite 
and azorite from Arizbna, rough and polished ; the col­
lection of copper 'ores and native copper is especially 
fine, incl uding all the principal varieties. A large 
silver nugget is sho wn, weighing 338 pounds, taken 
from the mines at Aspen, Col. ; it is valued at $3, 244. 
Another collection is that of gold quartz and ores, 
many of the specimens being from the Cripple C reek 
mines, also telluride ores, raw and roasted, and gold 
d ust from the Yukon River, zinc ores, gold and silver­
bearing lead and others. 

Among the great profusion of speci mens may be 
noted a large block of magnetite, a collection of nickel 
ores, antimony, iron ores, etc. The exhibit of gold ore 
and nuggets from California form one of the interest­
ing features of the section. It has been arranged under 
the direction of Mr. Ekman. The central case shown 
in the illustration contains fine specimens of nuggets 
and of gold in different forms. At the top is a speci­
men of crystallized gold weigh ing 180 ounces and valued 
at $3,700. It was taken from the mines owned by Mr. 
Fricot, who has con tri buted many of the finest pieces. 
A rare specimen of gold in calcite has been loaned by 
Mrs. F. Zeitter, and among other fine pieces is a plaque 
of crystallized gold from Tuolumne County, and a num­
ber of large nuggets from the Beaudry mines. Crystal­
lized gold from the Davidson mine is shown ; and !told 
d ust, quartz gold, etc. , are well represe n ted. Besides 
the California specimens, the central case contains gold 
from Lead ville and specimens loaned by the Colorado 
Scientific Society. An adjoining case contains a large 
numher of Cal ifornia specimens of great interest. In the 

adjoining space is a systematic collection of minerals of 
the United States, arranged and labeled ; these are 
contained in seven large cases, and have been con­
tributed by the Michigan School of Mines, Colorado 
College, Cornell and Princeton Universities, the Massa­
chusetts Institute of Technology, and the University 
of Chicago. A collection of crystals to illustrate 
crystallography has been sent by the Field Columbian 
Museum of Chicago. The space devoted to the l ibrary 
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contains a full set of publications of the United States 
Geologica.l Survey, the surveys of  each State are repre­
sented ; a large case contai ns various publications. I n  
this room i s  a case with a fine display of carborundum 
from the Niagara works, showing m asses of  crystals, 
moulded forms, etc. The space to the right of the cen­
tral room contains the interesting collection of Tiffan y 
& Colll pany, showing precious and semi"Pr�cious stones 
of the United States. This collection, which is shown 
in the illustration, h as been bought by a prominent 
capitalist and presen ted to the American M useu m  of 
Natural History. In front is a large section of rhodo­
nite, besides large quartz crystals and arrowhead!!, fine 
sections of agate, amethyst, etc; ' The sphere seen at 
the top is cut from rock crystal. At the sides are 
specimens of malachite, ro ugh and cut, from the 
Arizona m ines. An interesting piece is a section of 
meteorite containing periodot ; cut and uncut gems of 
all kinds are shown, including berrl, -sapphire, tour-
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maline, etc. A smaller case contaills specimens of 
petrified wood from Arizona., with �,ections of trees, 
also collections of precious stones. Prof. Binns, of the 
Massachusetts Institute of Technology:' hal:! arranged a 
collection of clays of the Un ited Sta.tes, burned and un­
burned, and another collection by Prpf. Fuller shows 
different va.rieties of building stone. In the rear of the 
central room is an exhibit of American coal, with 
numerous specimens of all kinds, also representative 
sections of coal-veins, enclosed in glass columns to 
show the strata. Next to it is the exhibit of the Bar­
ber Asphalt Company. An adjoin ing: space con tains a 
n umber of speci mens of ores ;  Mr. H. P. Stowe con­
tributes a set showing the treatment qf ores. A col lec­
tion of steel shells is to be seen, and a fine model of the 
Robi ns' conveying helt. 

The metallurgical display is quite extensive, and has 
been arranged to the best advantage. The fine bronze 
pavilion shown in the ill ustration has been erected by 
the American Steel and Wire Company, a synd icate of 
forty large companies. It contains exhibits of steel in 
various forms, and around it is a collection represent­
ing the man ufactured prod ucts of the different metal, 
in the form of wire. rods, sheet metal, etc. Four cases 
contain screws, wi re, nails, springs, etc. On the left of 
the i l lustration will  be seen part of tl�e display of the 
Copper Queen Mining Com pany, of Arizona, showing 
plates, ingots, and other forms, the total weighing 
147,600 pounds. One of the illustratibns shows a fine 
model of a California gold stam ping mill, to be seen in 
this section ; it is about 7 feet high, including base. 
It has been built  under the direction of the California 
Commission by the TJ nion Iron Works, of San J!'ran­
cisco. The machinery is driven by a small electric 
motor, illustrating the different procel!Ses by which the 
ore passes to the crusher, stamping In�l ls, concentrator, 
etc. Next to it is the exhibit of the Colorado Fuel and 
Iron Company, showing rails, sectiops, piping, bolts, 
etc. Near it is the petrotouie of Prof. Dwight, of Vas­
sar College, use.d for making sections of minerals ; a 
n u m ber of specimens of ore are shown. A model of a 
California sluice box is to be seen, with a collection of 
photographs from various mines. The Iron Age Li­
brary contains a collection of all the catalogues relat­
ing to the industry, and next to it is the exhibit of the 
American Tin Plate Company, in the form of a pavilion 
constructed of tin or sheet iron in plain and ornamen­
tal work ; it contains a large display . of tin and iron 
plate. The exhibit of the Crescent Steel Company is 
worthy of note ; it shows a variety of dies, punches, 
and tools of various kinds, most of which have been 
loaued · by different manu facturers after having been in 
use for long periods ; the record of each piece is gi ven ; 
some of the dies have struck off millions of pieces. 

The farther end of the section is bccupied by the 
pavilion of the Standard Oil Company, under the 
supervision of Dr. David T. Day. It is handsomely 
decorated ; above is a frieze showing oil  wells, trans­
portation, etc. In the rear is a large oil painting 
showing the burnin� streams of petroleum as known to 
the Indians, and the early h istory of its discovery. 
Below it is a fine piece of work, representing a sect.ion 
of the oil region of Pennsylvania, in  large size, with the 

UNITED STATES ItIllIllG AND ItETALLlJBGY EXHIBIT AT THE PARIS EXPOSITIOB'. 



SEPTEMBER 8, 1<)00. 
geological formations as determined by the 
boring data. On page 152 are shown miniature 
derricks and the surface of the country. The 
pavil ion contains a largt' collection of difft'rent 
oils and petroleum products, vast'line, paraffin e, 
etc. 

.. .  " ' " 
THE M:AKING OF A HALF-TONE ENGRAVING. 

The general introduction of photo-mt'chan­
ical engraving processes has wrought 'a revo­
lution in the publishing world. Possibly it 
has not been as far-reaching as regards books, 
as in the case of period icals, but i t  has changed 
entirely the character of many magazines and 
weekly papers, and now it is possible even for 
daily papers to make half-tone plates which 
are adapted for printing on octu ple presses in 
a space of time which a few years ago would 
h ave seemed nothing less than marvelous. 
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size plate up to the limit for which the camera 
was desi gned. The holder also contains the 
ruled screen wh ich is placed at a very short 
distance from the sensitized plate, between the 
latter and the lens, as indicated in the accom­
panying diagram. This diagram also serves i n  
a measure t o  show how the prod uction o f  the 
dots of the half-tone negative is effect£'d. 

The new processes have permitted of double 
and treble the num ber of i l l ustrations being 
used, owing to their com parat ive cheapness. 

The half-tone screen is made up of two plates 
of glass that have been careful ly ruled on one 
side, the plat.es being cemented together, ruled 
side to ruled side, in  such a way that while the 
l ines are ruled diagonally across each plate, the 
lines of one plate run at right angles to those 
on the other when the two plates are put to­
gether, producing a mesh r£'presenting from 
eighty to two hundred and fifty lines per i nch. 
In making half-tone plates the coarsen ess of 
the screen employed depends upon the use for 
which the plate is intended. For a large n u m ­
b e r  o f  periodicals t h e  o n e  h undred a n d  seventy-DIAGRAM: SHOWING THE RELATIVE POSITION OF PLATE , SCREElf 

AND COPY. five l i ne screen is one which gives general 
satisfaction , that screen having been used in making 
the engravings which accompany this article. 

As for the quality of the work, it is safe to say that 
these processes should be u sed to the excl usion of 
all others for reproduci n g  works of art a n d  certain 
cl asses of subjects i n  which the inter position of artists 
or artist-artisan s  is not desirable. 

The very general adoption of the half- tone process 
for the illustration of high-class period icals and books 
practically sounded the death-knell  to wood-engrav­
ing, w h i ch is fast becomi n g  al most a lost art, having 
comparatively few exponents of note at the vresent writ­
ing, so that in a few years wood-engraving will be 
practised, perhaps, only in art schools.' . 

omitting an historical outline of the steps by which 
the half-tone process has been developed, we will pro­
ceed at once to descri be a thoroughly modern process 
establish ment, taki ng up the various stept in the mak­
ing of a half-tone plate, from the time .the copy is 
placed beCore the camera until a reproduction of it is 
printed in the periodical. The plant which we have 
selected for the purpose of illustration is  located on the 
fourteenth floor of a building devoted alrbost entirely 
to printing, and being next to the Brooklyn Bridge 
the building enjoys remarkable advantages as to light. 
When the copy, which' is usually a photograph or a 
wash drawing, is brought into the establishment, the 
requirements of the customer as to time of deli very, 
character of plate, flneness of screen, proofs, etc., are 
enter£'d upon numbered cards, which are temporarily 
filed away (to later receive data as to size of plate and 
cost of making), the operative data on the car js being 
noted upon si ips which follow the plates through the 
various stages of manipulation in the shop. If  the 
photograph needs retouching it is  sent to the retouch­
ing room, where several artists are employed. The 
retouching of photographs is  practically a new profes­
sion, and the results which are obtained by this treat­
went are very remarkable. On a machinery subject it 
is possi ble for the retouch i n g  to exceed in cost five or 
ten times the expense of making the plate. 

The copy is taken up to the photographic gallery, 
which occupies a mezzanine story immediately under 
the roof, where both daylight and electric light through 
powerful arc focusing lamps are 
available, the latter being used 
ch iefly on cloudy days. 

The first step in the prod uc­
tion of the half-tone plate is the 
making of the half-tone nega­
tive, which differs from the or­
dinary dry-plate negative in that 
the half-tone image is recorded 
in the shape of a series of dots 
and spaces due to t h e  use of a 
finely-ruled glass screen .  'fhe 
camera beds are made very long 
i n  order to obtain the proper re­
duction in cases where the copy 
is large and the desired plate 
small. The copy is · fastened to 
the copy board, which stands 
vertically at right angles to the 
run way at one end of the camera 
bed, the latter bei n g  adj ustably 
supported by springs attached 
to the stand proper. the object of 
the springs being to absorb vi­
bration, or, to put it in another 
way, to i nsure the simultaneous 
vibration of the camera box and 
copy, so that the relation of one 
to the otber is absolutely the 
same throughout the tiwe of ex­
posure. Hav i n g  moved the 
camera box back and forth 
along the bed until tQe image 
is of the desired size, the camera 
box is then firm l y- secured to the 
bed by a turn of a bind ing screw 
and the imagt' is brought into Deve1oplnll. 

to prepare his wet-plate, the wet- plate process being 
particularly adapted for p hoto-engraving purposes, 
owing to the facility with which it ca n be man­
ipulated to get desired results. He takes a perfectly 
clean piece of glass, previously albumenized, fr£'e from 
dust, and flows over it an iodized collotiion , obtaining 
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MODIFICATION OF THE DOT BY DIAPHRAGMS. 

an even coating by allowing the collodion to run off at 
one corner of the glass plate. 

When the collodion sets, the plate is then sensitized 
by placing it in a silver nitrate bath. When sensit ized 
the plate is put in the plate-holder and is then ready 
for the exposure. The process p late-holder is of spe­
cial construction a n d  is  adj l1�table so as to hold any 

Poll�htnll. Etcblna· 
sharp focus on the ground �lass. Burnlng In. 

The dot in the half-tone negative represents the 
double £'ffect of the screen and the diaphragm, w hich 
is inserted in the tube of the lens. 'l'he forms of some 
of the diaphragms are jealously guarded by photo-en­
gravers. Square and round-hole diaphragms, as well 
as many other types are employed, as shown i n  our 
diagram, the kind of diaph ragm used depending upon 
the ' effect desired in the negative_ When ,the print 
from the half-tone block is examined, it will be found 
that the size of the dots and spaces vary, the dots 
being smallest in the high ligh ts of the picture, gro w ·  
i n g  larger in t h e  dark portions, t h e  inter-spaces grow­
i n g  corrt'spondingly small,  and disappearing entirely 
in the absolutely black parts of the picture. The form 
of the dot, can also be modified by the use of different 
intensifiers. The first diaphragw to be used having 
been inserted in the lens-tube, the plate-holder having 
been secured in place and its slide drawn, the cap is 
removed from the lens and the exposure begins, the 
time of the exposure depending npon the character of 
the copy, intensity of l ight, effect to be secured, etc. 
At night or when daylight is not sufficiently strong, 
electric light is used. 

H aving been exposed, the plate is taken to the dark 
room and developed, the kind of developer used de­
pen ding upon the j udgment or particu lar p ractice of 
the operator. the expert varying his manipulation wi th 
d ifferent subjects with i n  surprisingly wide limits. The 
image appears in about five seconds, and the plate is 
fixed with a solution of potassiu m  cyanide. I f  the 
n egative is not of the required den sity, it is intensified. 
The negative is allowed to dry, when it is coated with 
a solutioll of ru bber. and this coating is followed b y  
another of collodion for t h e  purpose o f  securing greater 
bod y in the negati ve to permit  of its being handled. In 
order to secure a pri nted image l ike the copy it is neces­
sary to reverse the n egative. Should the negative not 
be reversed then t he right hand side of the printed 
proof would represent the left hand side of the p hoto­
graphic copy. This is done by strippi ng the film fro l ll 

the plate. The glass is plac�d i l l  
a �pecially designed . .  squari n g  
frame " having squared metal 
edges. and after adj usting the 
T-sq uare and squaring the n ega­
tive, as shown in one of our en­
gravings, the portion of the film 
w h ich it  is d esi red to transfer 
for printing is cut with a sharp 
k n i fe. so that when placed in an 
aci d  bath for the purpose of 
loo�ening it from the glass the 
desi red portion may be readily 
removed , reversed, and trans­
ferred to another and thicker 
glass plate, which is used in 
printing the picture on the 
sensitized copper. 

The copper plates come al­
ready polished, but it is neces­
sary to give them a high finish 
before using. This is acco�­
pUshed by rubbin g  them wit� 
willow charcoal and water. The 
copper plate is dried and coated 
with a sensitizing !'ol u tion, 
which is flowed on i n  the sallle 
way as the col lodion was on the 
glass plate. The copper plate 
is placed in an A-shaped clamp 
and the sen sitized coating is 
evenly d istributed over the plate 
by means of what is called the 
..  whirler, " the construction of 
which wi l l  be read ily understood 
by reference to the engraving. 
T h e  clamped plate is hung face 
down ward toward the floor in 

The photographer is now ready VARI0118 SrAGES IN, THE , fRBAr.EN! OJ' THE COPPBR PLATE. a large box having a gas stove 
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a t  the bottom, and is fastened to a swiveled wire 
support so that it can be whirled rapidly. The mo· 
tion causes the coating to be evenl y  distributed by 
centrifugal action and at the same time plate is dried. 
The half- tone printing frame does not differ material ly · 
from the ordinary photographic printing frame, except 
that it is much more strongly built and is heavier. 
In the front of the printing frame there is a sheet" of 

. 

plate glass about an inch thick. The negative is placed 
i n  the pri nting frame next to the front glass with the 
face of the negative in contact with the sensitized 
copper plate. The back of the printing frame is then 
secured and by means of a number of hand screws 
great pressure is applied so as to hold the copper plate 
in the closest possible contact with the negative. 
Either daylight or electric light can be used for print­
ing. One of our engravings shows the latter method, 
the required exposure with electric light ta king more 
time than with daylight. When the plate is taken 
out it is placed under a jet of run ning' water. by which 
means the image is deve loped . FOll o W i IJg develo'p­
ment the coppel' plate is gripp d with a pair of pliers 
and held o\'er a gas stove, as i ndicated by one of our 
il lustrations, fOI' the purpose of . .  burning i n " the 
i llJ age, after w h ich process the ·plate is placed i n  an 
etching bath of c hloride of iron, w herein it receives 
the first etch. What are termed flat proofs of the plate 
are then UJade on a •. Wash ington " hand provillg 
press, and if the flat proof indicates the presence of 
those qualities i n  the plate that have been sought, the 
plate then- passes to the " router." 

In the case of a v i gnetted subject, where the tint is 
al lowed to die away around the ed ges, the plate is·  
c lam ped i n  what is called a "  routin l; " machine which 
is designed to give a speed of three or four thousand 
revolutions per lDinute to a smal l cutter whose section 
is varied accord ing to the part of the work it is in­
t e n ded to perform. The routing machine, l ike all the 
o t hel' machinery of  this establish ment, is run by an in­
dependent electric motor. The rout el' fol lows around 
the edges of the tint, cutting away all superfluous 
metal. Except in the case of silhouettes, there is li ttle 
routing in subjects which are n ot vignetted, but i n  
some cases the sky o r  background o f  a picture w hich i s  
defective i s  removed by the router. I n  t h e  case of 
w hat are known as .. sq uare " plates, a bevel groove is 
run al l al'Ound the plate at a short distance from the 
printing edge to allow for securing it to the wooden 
block on which it is to be mounted, and also to permit 
of the excess metal being readily cut off. 

If an examination be made of mos t  haH-tone plates, 
it will  be found that there is a black line bounding 
thelll with a white line just inside the black one. 
Both lines, together with the grooving, are made on the 
plate by a beveling machine, which is something l ike a 
planer and a milling mach i ne combined. The plate is 
securely clamped to a movable bed, which is moved by 
hand, planer fashion, so as to bring the plate n nder a 
steel graver. which cuts the black line and the white 
line iuthe plate. The current is then turned on to the 
motor, causing a circular beveling cutter tu rotate at a 
high rate of speed. The bed cal'l'ying the copper plate 
is then run under the cutter, w h ich " m i l ls "  a groove. 
T I I i!! is done with all four sides of the half,tone. 

'f he plate is  n o w  ready for the '. finishers, " upon 
whose artistic judgment much of the success of the 
plate depends. The finishers " stop out " or pa int out 
with asphal tum varnish those parts of the engraving 
whic h  are not to be re-etched. In the accompanying 
i l lustration of the finishing operation, the workman on 
the right i s  engaged in painting out the locomoti ve, to·  
the smal lest detail, so that the background may be 
lightened by re-etch ing. T h e  fi nishers take out a l l  
im perfections i n  t h e  plate, i mproving i t  a s  com pared 
with the original copy by means of roulettes, burn ish­
ers. and wood engravers' tools. The extreme high 
lights are often put in with the engravers' tools, a 
sample of which work wil l  be seen i n  the cut of the 
grooving and :scoring (tec h n ical l y  styled . .  beveling ") 
machine, in which the high lights are emphasized by 
white l ines. The high lights of the picture having 
been re-er.ched, and the shadows burnished wh'el'e 
necessary, in order to secure brilliancy without a sacri­
fice of the del i cate middle tones, arproof of the plate 
thus " finished " is i nspected and passed upon, the fnll 
quota of proofs are " pulled , "  and then the plate is 
ready for mounting or " blocking." Holes are drilled 
for the nails that are to secure the plate to the 
wooden block, which is cut to the proper size, the ex­
cess metal beiug cnt away before blocking. Nothing 
but the best seasoned maple, speciall r  pre pared, is 
used for block ing. Such, in brief, are the many and 
co m plicated steps necessary to make a satisfactory 
half-tone plate. It needs not only a considerable 
plant, but also expert and conscientious work at every 
step of the process. We are indebted to The American 
Machinist Press, whose photo-engraving plant we i llus­
trate, for courtesies in the preparat ion of this article. 

. 1 . , . 
SILCHESTER, Hants, England, stil l continues to yield 

valuable specimens from the old Roman city, and an 
exhibition of some of them was recently held at Bur­
linKton House, London. 

EXPERIIIIENTS ON THE OATlmDE RAYS. 

M. Curie, in continuing h is researches upon the 
waves given off by radiu m, has brought to light a re­
markable phenomenon in connection with this form of 
radiation, namely, that these waves are possessed of an 
electric charge. They t hus show a close relation to the 
cathode rays. It will be remembered that M. Becquerel 
has shown that the rays given off by radium may be 
deflected by the magnetic field, li ke the cathode rays, 
and that M. Curie, in a former series of experi ments, 
showed that two kinds of rays were given off by that 
body, only one of which is thus deflected, the other re­
maining unchanged. It is the former series of waves 
that are to be considered in the present experiments. 

The cathode rays, as M. Perrin has shown, are 
charged negati vely, and this charge may be carried 
th l'Ough a metallic en velop wh ich is connected to 
earth, as well as  th rough an insulating screen. It  is  
fonn d  that in those cases where the cathode rays are 
absorbed, there is a continuous disengagement of nega­
tive eleetricity. M. Curie h as now shown that the 
same phenomenon takes place in the case of the rays 
given off by radium ;  like the cathode ray!!, they are 
charged negatively. , As this charge is much weaker 
than that of the cathode rays, special precautions m ust 
be taken in making the expel'iments, in order to reveal 
the presence of the charge by the electrometer. The 
action of the air was found i n  Ilome preliminary experi­
ments to h ave an objectionable influence, and it was 
found, in fact, that

· 
it was i m possible to observe the 

phenomenon ulliess the air is excluded, 00, a. certain ex­
ten t, from the path of the ra�s. The radio..a,ctlve mat­
ter lll Ust be placed, therefore, in a vacullm tube, or 
surrounded cu mpletely by insulating material. The 
latter method is the most con venient to carry out, and 
the experiments were made in the following manner : 

A metal disk. M, Fig. 1, is con nected by a. rod, t, to a 
sensitive electl'Ometer, the disk and rod being com­
pleteiy surrounded by i nsulating material, i, i, i, and 
the whole covered with a metallic en velop. E, E, E, 
connected to earth. Opposite one of the faces of the 
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disk the thickness of the i nsulation is made very small,  
as well as that of t he metallic en velop, and it  is this 
face which is exposed to the action of the radio-active 
matter, R, contained in the lead vessel, A. The rays 
gi ven oft by t he radium pass th rough the metallic en­
velo p  and t he thickness of insulation, p, p, and are 
absorbed by the dis.k, M. 'f he disk then becollles the 

_ seat of a continuous d isengagement of negative elec­
tr'icity, as is seen by the action of the electrometer and 
a delicate cnrrent-measuri n g  instrument. The current 
t hus produced is very sma l l ; with the radio-active mat­
ter having a su rface of 2 ·5 square centimeters and a 
thickness of 0 ·2 centi meters, a cnrrent was observed hav­
ing for its ordilr of nfagnitude 10- 1 1  amperes, the rays 
havi ng passed th rough 0 '01 millillleter thickness of 
aluminium and 0'3 of ebon ite before being absorbed by 
the d isk. For the disk different rnetals were used, such 
as lead, copper, zinc, etc . .  and for the insulating ma­
terial, ebon ite and paraffine ; the results were about 
the Same in all  these different cases. T he current is 
naturally diminished when the 80U l'Ce of the rays is 
fnrther removed, 01' when less active matter is  used. 

A second experi .... um t was made in whiCh the lead 
vessel \\las placed in tbe center of an inl<ulating mass 
and in connection with the electrometer, as sho w·n in 
Fig . .  2" the whole being enveloped by the metal cover­
ing, con nected to earth as before. In this ca�, it is 
obser�ed that the radium takes a positive charge, 
equal in " alue to the negative charge of, tb.eJiltst ex­
periment., This is due to the fact th&t th�H.Y& pass 
through tbe i

'
nsnlation . awl the met&! c()veri6g, cany­

ing off a negative charge and, leaving tae interior c()n­
ductor with a positive charge. It will b. observed .J;:hat 
the second form of radiation given ot! by t�e s,�'t.l'ce 
does not enter into action i n  these ellperiml'llits, �se 
rays having been already absorbed by the metaUic eo.v­
ering, as they have but little penetra.ting pe.w/ilr. 

The experiments thus show that the r��gi�en off 
by radium carry an electric charge, in the same man­
ner as the cathode rays, though in less degree. Up to 
the present the existence of an electric charge wbich is 
not connected wit.h ponderable matter has not been 
admitted, and, therefore, it Illuit follow that the radio-
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active matter is the seat of a con tinuous emission of 
pal·ticles which are negativel y  electrified, and which 
will pass through a condncting or dielectric screen 
�thout discharging. 

• • • • • 
'I'he W orld's Great Fires. 

U. C. Crosby, late President of the National Fire 
Protection Association ,  has com pi led a very i nteresting 
jist, of the world's great fires. In descri bing some of 
the most important disasters he says : 

.. London was nearly destroyed by fire in 798 ; again 
in 982, 1212, and 1666. The latter fire is known in his­
tory as the Great Fire ; it burned over a territory of 
436 acres, including 400 streets ; 13, 200 buildings and 
pl'operty-values upward of $53,000. 000 were destroyed. 
Edi nburgh was nearly destroyed by fire in 1700. Lisbon 
was burned in 1707. Venice was destroyed by fire in 
1 106 and again in 1577. Berlin was destroyed in 1405. 
Berne in 1634 and again in 1680. Ham burg was nearly 
destroyed by fire i n  1 842 ; 4, 219 buildings were hurned, 
and 100 people lost their lives ; property val u Po  destroyed, 
$35, 000,000. Copenhagen was burned in 1728 ; 1 ,650 
houses destroyed ; again in 1795, and 1 , 563 houses 
bumed. Stockholm i n  1751, with 1,000 houses destroyed. 
Mosco w in 1752, visited by a large fire ; 18, 000 houses 
destroyed. Again in 1812 ; this time the fil'e set by 
Russians in order to prevent the French occ n pation of 
the city ; 38, 000 houses were destroyed, and over $150, -
000,000 of value. 

" Conl!tanti nople has been the scene of numerous a n d  
cost,ly fires ; i n  1729 a great fire destroyed 12,000 bui ld­
ings and nearly 6,000 people. In 1745 another great fire 
lasted five days ; again in January, 1750, 10,000 build­
ings destroyed. · In April, the same yea I', another 
fire, with $15,000,000 of property destroyed. Again, 
later in the year, a fire destroyed 10, 000 houses ; in 
1756, 15,000 houses were destroyed and 100 lives lost. 
In 1782, 10,000 houses wer& burned ; in 1791 ,  betw een 
March and J uly, serious fires destl'Oyed 32. 000 houses, 
a n d  nearly the same n U LUber were destroyed again in 
1798. I n  1816,  12, 000 houses and 3. 000 8hops were de­
stroytld. In 1870 Pera, a su burb of Constantinople, was 
nearly destroyed, 7,000 buildings and over $25,000,000 
property value being consumed.  

" S myrna had great fires i n  1763, 1792, and 1841, de­
stroying from · 2,000 to 12,000 bui l d i n gs at each fire. 
Great fires have occurred in India, China, and Japan ; 
in many cases large cities were entirely destroyed. In 
Quebec, in 1845, 1,650 buildings were destroyed, and 
the same number in May and June following ; and in 
1866, 2, 500 buildi ngs and 17  churches were destroyed. 

" St. Joh n, N. B. , 1837 ; nearly all  the business port ion 
was destroyed. In 1877 the ' great fire ' ; over 200 acres 
burned, and 10 miles of street ; about $13, 000,000 of prop­
erty-val ne. Sr. .  John's, Ne wfou n dland, in 1846 was 
nearly destroyed and $))0, 000,000 of property-value 
burned : again a big fire in 1896. Mon treal in 1850 had 
a great fire ; 250 bnildi n gs destroyed ; in 1852 about 1 , 200 
b uildings wel'Po destroyed. Various cities in South 
America and West I ndies have been dest royed oy fire : 
in some cases pl'operty-values of $30, 000,000 and up­
ward were destroyed ; a large loss of l i fe resulted also. 

" Th e  United States has a record of destruction of 
property by fire not equalled by any other country. 
Charlestown, Mass. ,  in 1796, $300, 000 : in 1 838. 1 , 158 
buildings. Savannah, Ga., i n  1820, 463 buildings and 
$3, 000,000 valne. New York,  in 1835, 530 buildings, 52 
acres burned over, and 15, 000, 000 of p roperty destroyed ; 
in 18<15. 300 aCl'es b nrned o ver, $7, 500, 000 value, 35 l ives 
lost. Pit tsburg, Pa. , i n  1845, 100 buildi ngs ; $1 :000, 000 
property value. St. Louis, Mo. , in 1849, 15 bui ldings ; 
$3,000.000 value ; in 1851, 2, 500 buildings destroyed. 
Phi ladelphia, Plio. , in 1850, 400 buildings. San Francisco, 
i n  1851, 2, 500 buildin gs, and a n u m ber of lives lost. ; 
propel·ty value, $10,000. 000. Portland, Me. , i n  1866, 
over one-half the city : 200 acres burned over, and 1 ,743 
b u il d ings destroyed. C hicago in 1871, known as t h e  
• Great Fire ' ; 2, 124 acres nearly co vered by buildings 
entirely bnrned over, incl uding 17,430 buildings ; lIlany 
l ives were lOst, and property val ue of upward of $106, -
000,000 was destroyed.  Boston, Mass., in 1872 ; 65 acres 
of the mercantile sect ion burned. including 776 b u i l ll­
ings ; nearly al l of b rick -and-stone construction ; prop­
erty value, $75, 000,000. " 

• • • • •  
THE French Naval Department has been conduct­

ing further experi men ts with i ts  su LJmarine vessels. 
At Tonlon the " Gustav Zjjdjj " left  the ·harbor sub­
merged, and conti nued her journey under water, uutil 
the middle of the roadstead was reached . 'l'his was 
considered by the officials conducting the experiments 
to be a phenomenal performance. The " Morse " and 
and the • •  Narval " went through their trials at Chel'­
bourg. According to the opinions of the officers sur­
veying the experiments, the " Morse " is considered the 
more satisfactory, since it plunges with more ease, and 
travels with more freedom than the other vessel, which 
occu pies at least t wenty minutes in sinking. This is 
considered too great a length of ti me. T wo other types 
of submari ne vessels are approaching completion at 
Cherbourg. They are La Fran�aise and L'Alg�rien. 
They will undergo their official trials at an early 
date. 
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THE LAST OF A FAIIOUS " AIIERIOA " OUP 

CHALLENGER. 

Of all the English yachts w hich have come over to 
compete for the " America's Cup, " there is probably 
none that has made such a �ood record for hersel f  as 
the fine old Engl ish cutter " Genesta," ; certainly, she 
came nearer winning the cup than any yacht that pre­

ceded her or came after. The American yachting en­
thusiast who was so fortunate as to be present at that 
famous race in 1885 of twenty mi les to lee ward and re­
turn, will not soon forget the all x iety with which h e  
saw Sir Richard Sntton's yacht 
sl i pping down the wind to the 
outer mark with an ever-widen­

ing distance between her and the 
centerboard . .  Puritan," nor the 
delight with which, when the 
Loats hauled on the w i nd he  
s a w  the  center Loard slowly, 
b u t steadily, oU[.- weatherin g 
t he cutter, and fina l ly romp­
ing home t h e  w inner by the 
close but undeniable margin of  
1 minute 38 seconds. In th e 
light weathel' trial the shallow 
centerboard with her relativel y  
large sai l area proved t o  b e  a far 
faster boat than t he · 'Genesta. " 
Altho u gh she fai led to take 
home the cup, .. Genesta " was 
successful  in winning both the 
Brenton Reef and Cape May 
cups . 

J , ie.tifte �tUeri,au. 
be denied that in the " Alabama " the heavy sec­
ondary battery of 6-inch guns. on account of its 
rapidity of fire and the enormous _weight of metal 
which can be thrown in a specified time, goes far to 
offset the removal of the very popu lar 8-inch breech­
loading r ifle. 

The " Alabama " was authorized June 10, 1896 ; the 
contract for her construction by the Wi l liam Cramp & 
Sons Ship and Engine Bui lding Company was signed 
the fol lowing Septembel' ; the keel was laid the Dec�m­
bel' of the same year, and the vessel was launched on 

1 55 
In various articles on naval matters which have ap­

peared from time to time i n  the SCIENTIFIC AMERICAN 
we have described and i llustrated, with sectional view�, 
the structural leatures of the barbette of a. modern 
warsh i p ; b ut we th i nk that the most knowing of t h e  
naval " sharps " allJon g our  readel's w i l l  be. able t o  
learn something frolll the accom pan y in g i l l ustrat i o ' \  
showing t h e  i nterior o f  a barbet te  before t h e  til l'­
ret was instal led . The photograph frolll w hich 0 11 1' 
plate was made is one of a series of progress pho to­

graphs which were fi led with the Cbief Constructol' of  
the Nav y d urin g the construc­

tion of the " Alabama. "  It was 
taken from the aftel' end of the 
superstructure, the deck u pon 
w hich the people  around the 
edge of the barbette are stand­
ing being the main deck. 

The " Genesta " was a typical 
Engl ish deep-keel, outside-lead 
cutter of the so-cal led plltnk­
on-edge type ; though she was 

PRESEN T  APPEARANCE OF THE FAIIOUS CUP CHALLENGER " GENEST A . "  

The barbette i s  a vertical, cyl­
i n d rical,  heavi ly armored re­
dou bt, w hich exten ds from t h e  
protective deck to It height of 3 
feet 8 i nches above t h e  mai n 
deck. The d u ty of th is  redoubt 
is to protect the u n arlllored base 
of the turret, th e  mechanislll by 
wh ich it is rotated , and t h e  
hoist b y  w hich the  am m un it ion 
is brought up to the guns. With­
i n  t h i s  c y l i n d er, w h ich i s  abou t 
12Yz feet in depth , is located a 
c i rcular track u pon which is a 
circle of twenty-one conical 
ro l lers, w h ich are held in theil' 
propel' spacing and radial pm; i­
tion by means of two conce n t r i c  

n o t  s o  extre me in  h e r  relation of beam to draught 
as some cutters of her ti me, she was sent over h ere 
at a time when the " keel versus centerboard " con­
troversy was at its height. I n  none of the races 
that have fol lowed those of 1885 have the com peting 
yachts of the two nations shown so strong ly the dis ­
tinguishing national characteristics as  did " Puri tan " 
and " Genesta," the one being d ist.inguished by narrow 
beam, deep draught. outside ballast, large d isplace­
ment and relatively small  sail plan ' ; the other by great 
beam , shallo w  draught, and both inside and outside 

ballast, the outside ballast being the first step toward 
the cutter type, j ust as the English ., Thistle " in adopt­
ing  a beam of 20 feet showed the first tendency toward 

the characteristic beam of the American sloop. 
The " Genesta " was a com posite b u i lt boat (elm 

planking on steel frames). and measured 96 feet on 
deck, 81 feet on the waterline, 15 feet beam, and 13 
feet 6 inches draught. She had a displacement of 141 
tons and a sail area of 7, 141 square feet. The " Puri­
tan " was 93 feet on deck, 81 feet lYz inches on the 
waterl ine, 22 feet 7 inches beam, 
8 feet 10 inches draught, with a 
displacement of only 1057i! tons and 
a sai l area of 7,370 square feet. 

The accompanying i l lustration, 
for wh ich we are i ndebted to The 
Yachtsman , shows the famous old 
cutter u pon the beach in process of 
being broken up for old i ro n  and 
j u nk, an ingl orious eud that over­
takes al l  :craft except a few favored 
warsh ips l ike our own " H artford , "  
o r  Nelson's old ship,  the " Victory. " 

• • •  
THE FIRST-CLASS BATTLESHIP 

" ALABAIIA " 

May 18, 1898, an d has now been completed about eleven 
months later than the contract date, this delay bei n g  
d u e  to the  failure of t h e  bui lders, on account of  the 
armor- plate controversy, to receive th e necessary armor 
d uring the construction of the ship. The vessel is 360 
feet long, 72 feet 2� i nches broad , and has a mean 
drau ght, when fu l l y  eq u i pped for sea, and with 800 
tons of coal on board . of 23 feet 6 i n ches. Her d is­
placement on t he d raugh t gi ven is 1 1 . 565 tons. She is 
driven by twin-scre w, vertical,  tr i ple-expansion en­
gines, and steam is suppl ied by boilers of the Scotch 
type. Her normal coal supply is 800 tons and her 
buuker capacity w i th  nomi nal loose stowage is  1 , 200 
tons, w h i le with close stowage she can hol(1 1 ,440 tons 
in the b unkers. As com pared with the " Kentucky " 
and " Kearsarge " she has about 8 feet m ore freeboard, 
due to a spar deck w h ich extends from the bo w about 
t wo-thirds of the way out. Her protection consists of 
a belt of Harveyized armor of a maximum thickness of 
16%, i n ches, w h ic h  tapers toward the bow and stern.  
Abo�� the belt, amid shi ps , side armor of 6 inches is 

r i n gs, firmly  braced togeth e r. 
as clearly seen in the i l l ustration. U pon t h ese ro l le rs 
is carried the w hole weigh t of the turret, the g U l l s  
and their mou n ts, a total of  277 tons. 'I'he l o w e r  

half of the turret is  in  the form of a circular- inverted 
cone and is unarmored ; the upper and armoreu 
portioll of the turret is el l i ptical in p lan , and the rear 
portion of i t  projects over the top edge of the barbette, 
en ough space being left between the turret and bar­
bette fOl' easy clearance in turning. 

'.r be barbette is protected for two-th irds of its circum­
ference wi th  14 inches of Harveyized armor, the re­
m aining one-third, or the portion which is nearest to 
the poi nt of view from wh ich the photograph was 
taken, is protected with 10 inches of armor, less pro­
tection being needed on this portion of the barbet te 
because it is screened by the 6 - inch s ide armor Qn the 
h u l l of the vessel: The arm or is bolted to a backing of 
teak, wi thin which is  1 inch of steel plat i u g  attacheu 
to a heavy framing of steel beams, angles, and chan nel 
beams. The internal d iameter of t h e  barbette is  27 feet. 

Im mediatel y within and below the circle of rollers 
i s  seen the massive circular rack 
w h ich forms part of the turning 
llIechanism of the turret, rotation 
being effected by means of two 
electric motors carried i n  t h e  bllse 
of the turret. The  sha fts of the", 
motors are conn ected . by 8u i tald" 
gearing with pinions w h ich engage 
the circular rack : and the tra.iu i u g  
of t he great weight of the  tU ITet 
and guns is accompl ished with a 
s peed and accuracy wh ich are im­
possible when h y draulic, com­
pressed air; or steam motors are 
used. 

The after barbette of the " Ala­
bama " contains altogether 26 tons 
of armor. The total weigh t. of the 
installmen t, inc l uding turret,s and 
guns, is 783 tons . The  forward bar­
bette and turret , however, are much 
heavier, the total weight i n  th is 
case be i ng 978 tons. '.r his i n crease 
is d ue to the fact that the " Ala­
bama " carries her forward guns 
above the spar deck,  and, therefore, 
some 77i! feet to 8 feet h i gher above 
the wat erl ine thau the aftel' pair of 
gU llS, the increaFe in WE'ight being 
due enti rely to the increased height 
of the barbe tte. 

---..... ---

The " Alabama," w hose record of 
17 knots an hour on her recent 
official trip.  places her at the front 
rank of our battleships for speed, 
w i l l  al ways be a vessel of particu­

lar i n terest, from the fact that in 

her we see the introd uction of a n ew 
t " pe in  the Un ited States Navy. 

Com paring her with the " Oregon, "  
the . .  Iowa," or the . •  Kearsarge . "  
the most noticeahle d ifference is 
the entire absence of the 8-inch gun . 
Hitherto ou r battl esh i ps have bElen 
d istingu i shed from those of other 
navies largely by the fact that they 
'carried a m uch heaviel' armament, 
due chiefly to the presence on 
board of a com plete battery of 

INTERIOR OF THE BARBETTE OF THE FIRST-CLASS BATTLESHIP I '  ALABAMA." PROF. HENRY F. OSBORN Illis 

guns which were in termediate in power bet wE'en the 
main battery of 12-inch and 13-inch guns, and the sec­
ondary battery of rapid-fire gnns of 5-i nch and 6-i nch 
caliber. The battlesh i ps of Great Britain, France, 
and Germany, and with a few exceptions, of Russia, 
have carried no gun s  of a cai i ber between the 12-i n ch 
and the 6-i nch weapons, and in the " Alabama " we 
see the first disposition on the part of our naval con­
structors to follow the E u ropean practice. A lthough 
the absence ,  of the 8-inch gun is very sincerely re­
gretted by most of our officers of the line, it cannot 

carried up to incl6se and protect the guns of the 
secon dary battery. The main batt.ery of four 13-inch 
g u n s  is carried i n  elli ptical balanced turrets which 
have 14 inches of armor protection . The secondary 
battery is extremely powerful and consists of fourteen 
6-i nch rapid- fire guns, twelve of w h ich are carried on 
the main deck and two on the boat deck amidshi ps. 
She is also armored w i t h  sixteen 6-pounders, six 1-
pou nder�, fo u r  Co lts, and two 3-inch field guns.  She is 
fitted with four tubes for the discharge of Whitehead 
torpedoea. 

been a ppointed to s ucceed the late 
Prof. O. C. ·Marsh as palreont.oI<Jgist, of the U u i t ed 
States Geological Survey. P rof. Osborn will  have 
charge of the vertebrate palreontology of the survey 
especi al ly with reference to the com pletio n  of the 
monograph for w h ich i l l ustrations were(prepared under 
the direction of Prof. Marsh. 

• • • • • 
SILVER BRONZE. -Melt E'qual parts of bismuth and 

tin and add an equal part (by weight) of mercury. It is 
sprin k led, finely powdered , u pon the freshly sized 0 ;' 
varnished sUJ;!ace.-Pharmaoeutiioh POlt. 



Science Note •• 
The first-aid packages i n  South Africa have proved 

very valuable, and their use is recommended to rai l ­
way employes, miners, and workers a t  other unusually 
perilous crafts. 

By treatment with iodine and aniline pigments, H. 
Kraemer has determined that the alternate layers in a 
starch· grain are due to a substance rich in colloids but 
poor in crystalloids, alternating- with a substance rich 
in crystalloids but poor in colloids . .,- Botanical 
lTazette. 

Some specimens of the blind fish from the Mammoth 
Cav e of Kentucky bave recently been placed in tbe 
London Zoological ' Gardens. These fish have never 
before reached England ali ve, and it is supposed tbat 
only on one previous occasion bave living specimens 
been exh ibi ted i n  Enrope, viz. , in  1870. In that year 
five fishes were placed i n  a tan k in the zoo at D ublin 
(Ireland), but they did not l ive very long, succumbing 
to a fungoid growth on tbeir bodies. 

A G erman syndicate bas j ust made arrangements 
whereby it secu res all the timber on a large strip of 
land i n  tbe mou ntai ns  i n  eastern Kentucky. It is es­
t i mated that the stri p contains about 800,000 of the 
fi nest speci mens of oak trees. Foreign syndicates are 
investi ng heavi ly in eastern Kentucky, and especially 
in timber and mining i nterests. 'rhey own large 
tracts of the finest land,  w hich wi l l  quadru ple in value 
when railroads reach that section of the State. 

The following abbreviations of me tric u nits have' 
been decided upon by the International Committ.ee of 
Weights and Measures : Length : Kilometer, km. ; 
meter, m . ; deci meter, dm. ; cen timeter, cm. ; millimeter, 
m m. ;  micron, u. S urface : Sq uare kilometer, km.2 ; 
hectare, ha .. ; are, a. ; square meter, m.2 ; square deci­
meter, d m.  2; square centi meter, cm. 2 ;  sq uare mil l i meter, 
I l lm. 2. Vol u m e : Cubill meter, IlI . 3  ; stere, s. ; cubic deci­
meter, d m . " ;  cubic centimeter, cm.s; cubic milli meter, 
m m . 3• Capacity : Hectoliter, bl . ; decaliter, dal. ; l iter, I . ; 
deciliter, dl. ; centiliter, cl. ; m i ll i l iter, ml. ; m icroliter, it. 
Weigh t : Tonne, t. ; quintal metrique, q. ; kilogramlue, 
kg. ; gramme, g. ; decigramme, dg. ; centigramme, cg. ; 
mil ligramme, mg. ; microgram me, y. 

It was at one time believed that the oldest map was 
that known as tbe Peutingerian Table, which was sup· 
posed to be a product of tbe th ird century, says The 
Arcbitect, but later inquiries show it to be no older 
than the twelfth .century. It is now generally held 
tbat a sti l l  more ancient speci men of map-making is a 
mosaic in Madaba, Palestine, It formed a part of a 
Byzantine churcb, and . was used as an adorn ment for 
tbe floor. Evidently the artist antici pated the pictor­
ial cartographers of modern times, for an attem pt has 
been made to suggest the character of some of the 
scenery in Palestine. Practically the greater part re­
lates to' that country, and the number of names which 
are given cannot fail to be useful to modern explorers. 

',itu tifi, �tUtri'Ju. 
Dc.tructlon by Dynamlt.c. 

It was reported from South Africa that the Boers 
recently attempted to destroy a railway tunnel by 
starting from the opposite ends two locomotives, heavi­
ly loaded with dynamite ; but these locomotives col­
lided at full  speed mid way in the tunnel, exploding the 
dynamite, and, of course, completely wrecking the 
engines ; but (according to a later dispatch) the result­
ant inj ury to the tunnel itself was relatively small, and 
could be repaired easily and rapidly. According to 
another report, the official mining engineer of the Pre­
toria. government, in charge of the Johannesburg gold 
mines, said that all the mines of the Witwatersrand 
could be destroyed in two days by the use of dynamite, 
if  such a step should become necessary. The surrender 
of Johannesb urg to the British, however, with the 
mines intact, disposed of all these reports of cohtem· 
plated vandalism. 

In view of the fact that a proposition to destroy the 
m ines was made and actually discussed, I take occasion 
not to discuss the ethical aspects of this use of dyna· 
mite, as related to the laws of civilized warfare, but 
rather to point out that " destruction by dynamite " is 
not so easy as i ts projectors are accustomed to con.sider 
it. This statement, i l lustrated already by the experi­
ence of Anarchists, Fenians, strikers, and inexperienced 
m iners, seems to have received its latest confirmation 
in the railroad tunnel mentioned above. The fact is, 
that when the impact of a dynamite explosion is com· 
municated to a large body of air (as was the case in the 
great Johannesburg explosion five years ago), it  m ay, 
through that medium, work widespread wreck ; but 
when it is immediately received by solid masonry or 
rock, its energy is largely expended in the molecular 
work of local pulverization, being generated too instan· 
taneously, and too simultaneously. throughout the mass 
of the charge, to permit i ts seeking ,. lines of least reo 
sistance, " or following such lines, once found, with the 
persistence due to a more grad ual expansion, such as 
the slower, progressive explosion of black powder pro­
duces. 

Th us, in one instance, when put under an obnoxious 
monument, dynamite dug a big h ole i n  the ground, 
and pulverized the bottom stones of the mon u m ent, 
but did no further damage. In another case, exploded 
against the wall of a public edifice, it made a small 
open ing in the i mmediate adjacent masonry-and that 
was all. In the recent railway road tunnel experiment 
of the Boers, the collision and the dynamite together 
doubtless made scrap iron of the two locomotives, and 
track ballast of a considerable Jmo unt of the rock in 
the i mmedi ate vicin ity ; but unless the locality of the 
explosion had been skillfully selected, with a vie w to 
col lateral results, i t  is highly i m probable that anything 
more than the clearing away of the rubbillh (and , per­
haps, some fresh support for walls and roof) would be 
required to make the tunnel com mercially useful again. 

The statement of the Transvaal engineer as to the 
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practicability of the " destruction " of a large number 
of mines in two days may be taken with m uch"allow­
ance. Unless very elaborate and extensive prepara­
tions had been already made, and made with much 
skill, his threat indi cated either cheek or ignorence 
only. E ven if such preparations had been made, the 
rapid and general destruction which he describes as 
practicable would be so onl y if innumerable separate 
and widely-scattered bore· holes, already charged with 
dynamite, were waiting only for the electric spark to 
fire them simUltaneously. But no sane engineer would 
dare to create and maintain such a situation as that 
for more than a day. 

The probability, amounting almost to certainty, is 
that such attem pted " destruction " would amount to 
not,hing more than 'the partial or total wreckage of 
machinery and buildings, and the production, here 
and there, of local and limited caving of ground. This 
would have caused, no doubt, delay and expense in  the 
resumption of mining operations ; but it would not by 
any means have extingu ished the W i t watersrand as a 
source of gold for the use of the worJd. -Science and 
Art of Mining. 

T HE English Admiralty have not yet concluded their 
experiments with the " Belleisle." The craft, which 
was riddled by the gun-fire of the . .  Majestic, " is 
being patched u p  and will then be towed into Ports­
mouth Harbor and have her torpedoes exploded in her 
tubes. The Naval Depar t ment is desirous of ascer­
taining exactly what would be the res ult, if such an 
untoward accident as the premature explosion of the 
torpedo in its tube occurred during an actual engage­
ment. 

• • • •  
The C urrent SupplelDent. 

The current SUPPLEMENT, No. 1288, is of unusual im­
portance. " German y's First Cable-Laying Steamer " 
is elaborately il lustrated. " American Engineering 
Competi tion " deals with structural steel work. " Con­
temporary Electrical Science " is a series of short notes 
on electrical topics. " India Rubber at the Paris Ex­
position " is a valuable techn ical article. .. Tbe French 
Miss-ion to Yunnan " is a profusely i l lustrated article. 
" Dai ry Development in the United States " is a full 
article u pon the subject. 

Con tenttil. 
(Illustrateel articles are marked with an B8terlsk.l 

Accumulators working under 
water . . . . . . . . . . . , . . . . . . . . . . .  , .  147 

" A labama "* . . . . . . . . . . . . • • . . . . • . . • •  155 
Automobile races , Newport .. . . . . 150 
('able to trolley . . . . . . . . . . . . . . . . . . . . H6 
Cathode rays, experiments of . . . 1M 
('ooler, hot box . . . . . . . . . . . . . . . . . . . .  150 
Dynamite, dest ruction by . . . . . . . . 156 
Electrical congress . . . . . . . . . . . . . .  147 
Enr;tineering c o  m p e t l  t i o n ,  

American and British . . . . . . . .  146 
Engineerin� notes . . . . . . . . . . . . . . . .  151 
Fire, accidental. . . . . . . . . . . . . . . . . . . .  148 
FIres, the world's great . . . . . . . . . . . 154 
Gal l of earth . . . . . . . . . . . . . . . . . . . . . . .  150 
•• Genesta," last of* . . . . . . . . . . . . . . . 155 
Hal f-tone engraving, making 

of a* . . . . . . . . . . . . . . . . . . . . . . . . . 145. 153 

Idaho. Irrigation iu· . . . . . . ... . . . . . . U9 
Insect strate�y . .  . . .  . . . . .  . . .  . .  . .  . . .  100 
Inventions recently patented . . . .  156 
Launch, explosion of napbtba . . U7 
Laundry machinery in practice. YlQ Machinery exports, A merican . . . 148 
Marconi's latest development . . . 147 
Mercury. cryatalHne iodide of . . . 146 
Mining and metal lurgical ex-

bibIt" . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 
MOissan. experiments of . . . . . . . . . 146 
Planing and scrapin� tool* . . . . . . . 148 Prints, platinum, restoration of 

discolored . . . . . . . . . . . . . . . . . . . . . . 148 
Science notes . . . . . . . . . . . . . . . . . . . . .  156 
Supplement. current . . . . . . . . . . . . . .  156 
fI'e] ephone, new . . . . . . . . . . . . . . . . . . 149 
'l'ipPIng cart, steam* . . . . . . . . . . . . . .  148 

RECENTLY PATENTED INVENTIONS. wrappers of such cigarettes as are delivered from cigar­
ette.making machiues in a non-marketable conditiou, 

H allway Contrivances. PROCESS OF TREATING GOLD AND SILVER 
ORES.-HENRY HIlISCHING, Salt Lake City, Utah. Mr. 
Hirsching's invention is a process for treating copper 
ores, principally to extract the cupric oxid, but also to 
obtain gold and silver from ores contaming tbe oxid 
whether with or without copper. It consists in adding 
the small broken ore gradually nnder agitation to an 
ammoniated solution, diluting the solution, and pepamt­
ing it from the slimes. The slimes are washed separ­
ately and tbeir residue beated to recover tbe ammonia 
tlierefrom. Tbe proce�s can be nsed to advantage and 
economy with refractory ores from wbich copper could 
not be profitably secured by melting and by other meth­
ods hitherto employed. 

Agricultural IlDplelDents. thus enabling the piccadura to be again utilized. When 
BAND-CUTTER AND FEEDER.-JOHN ERICKSON tbus used over again, the piccadura is improved ; for it is 

and JAMES McC. EDMONDSON, Gardner, N. D. In this ap- freed from dust. The machine is provided with means 
paratns tbe grain-hearing straw is delivered vertically to for collecting and retaining the tobacco.dust, which may 
tbe cyl inder, dropping from the carrier to the cylinder a ' be utilized in the manufactnre of snuff. 
predetermined distance. Retarding devices engage the FIRE.ESCAPE.-THOMAS 'r. BROWN, Euclid, Minn. 
straw before it reache� the c�linder, thus giving ample In this ftre-cscape, a rope is used in connection with a 
opportunity for all loose grain to drop out from the bun- friction device arranged to move relatively to the rope, 
die and be conducted to a suitable point without neces- so that a pertIDn attacbed to the friction deVice may de­
sarily being passed between the cylinder aud the con- scend gradually to the ground. 'rbe novel features of 
cave. Tbe macbine is so constructed tbat the straw will the invention are to be fonnd in tbe constructlon of the 
spread before it strikes tile cylinder, whereby the motion friction-device so that it Is rendered botb durable and 
of the cylinder will distribnte the straw more evenly and certain in action. 
gradually than heretofore and will also prevent tbe slug-
ging which invariably occurs when the straw is fed from MARlNE-DUMPING VF,SSEL. - FRANKLIN H. 

directly in front of the cylinder. BULLIS, Brooklyu, New York city. The vessel is ar­
ranged to dump the load from tbe top instead of 

HAY·RACK. - ALEXANDER FERGUSON, Odell, Ill. from the bottom and to insnre a perfect discnarge of 
The purpose of the invention is to lessen the difficulty all tbe mud, city refuse, or other matter forming the 
nsually experienced in placing a bay. rack upon a wagon load. A single operator cau manipulate and discharge 
and running it therefrom, which is accomplished by the load with the greatest ease. On the deck of the 
making the rack In sections and providing fastening de- vessel are two receptacles having their backs IIbnt­
vi�es so constructed that the sections may be firmly ting and mounted to swing transversely in opposite di­
locked together and readily separated, thus enabling the rections from a loadin� to a dumping position and vice 
rack to be adj nsted in sections upon the body or rnn- versa. By arranging tbe receptacles and their operating 
ning-gear of a wagon in a convenient and expeditious mechanism on tbe top of the bull, it is evident that tbey 
way. can be repaired at any time without requiring docking of 

MOWING-MACHINE SEAT.-NATHAN BAUGHMAN, the hull. 

LOCOMOTIVE BUFFER-BEAM.-JAlIIEs F. DUNN, 
Salt Lake City, Utah. The buffer-beam is cast in steel 
and so constrncted that all its parts are com prised in an 
Integral casting to which tbe proper parts of tbe engiue 
may be directly attached. It is one of the pnrposes of 
the invention to protect the cylinder-heads, boiler-head, 
and adjacent vital parhl of the locomotive in case of 
Collision. 

AUXILIARY CAR ·MOVER.-PATRICK RYAN, Man. 
hattan, New York city. The object of the device is to 
assist the motive power in propelling a car up grade 
w ben the tracks are slippery. On tbe inner side of each 
car-wheel an eccentric is fastened ; and on the car-axle 
two ecceutric8 are seclll'ed. An eccentric strap is loosely 
monnted upon each eccentric on the car-wheels and 
on the axle. And upon euch eccentric-strap a pusber­
bar is ""cured. If the car· wheels slip, the pusher-bars, 
if resting with tbeir free ends upon the road.bed, will 
sncce�slvely pusb so as to coact with the regular motive 
power. 

ELECTRIC RAILWAY SYSTEM. - GEORGE L. 

CURTAIN·POLE.-KATE R. BROADSTREET, Grenada, 
Miss: This cnrtain. pole consi�ts of a tubular back­
bar connected with a tubular front-bar. Each bar is 
provided with a guideway for curtain-hangers. When 
curtains are hung on this apparatus tbey can be 
shifted in various ways and reversed, crossing 0J>0-
another at the pole;  or tbey can hang in the same hori­
zontal plane, edge to edge, at tbe top or be bowed out­
wardly to produce a bow. window ell'ect. 'l'he pole can 

. be supported by ordinary bracket •. 

Hammer.ley Fork, Penn. In mowing-machines it is de­
sirable that means be provided whereby tbe' seat can be 
readily adjusted or rocked to secure tbe desired level 
position. The seat m this invention is pivotally sup­
ported sO that it can be rocked from sirie to side and 
provided with a depending transverse rib or bearing ex­
tending on both sides of its pi vot. A cam enl/ages the 
rib on opposite sides of the pivot of the seat, so tbat it 
can rock tbe seat from side to side, bnt not tilt it from 
,ront to rear. 

CAMPBELL, Manhattan, New York city. The invention 
is an improvement on a system previously patented by 
Mr. Campbell, in whicb a closed conduit is employed 
having a continuons main conductor and a sectional sur­
face condnctor. In tbe conduit a trolley is caused to 
travel with the car by the influence of a magnet on the 
car. In the present invention, Mr. Campbell has been 
concerned chiefly with the provision of 'an arrangement 
which insures tbe proper feeding of the Cllrrent from the 
main conductor while the car is in proper running con­
dition and instantly causeS a dead rail when the car 
leaves tbe track or the magnets lose their power. 

SAWMILL.-LEE W. DIC:KEY, Scottown, Ohio. The 
invention provides a peculiar construction of sawmill, 
enabling it to !xi readily transported from place to place, 
and a novel feed· gearing for ell'ecting the proper move­
ment of the carriage. The mill comprises a saw-box 
formed of joists and cross· beams extending between 
tbem at one end of tbe saw· box. Journal8 projecting , 
inwardly from the joists at the other end of the saw· 
box are adapted to carry wheels on whicb to mount the 
rear portion of the saw-box. A reach is attached to the 

Miscellaneous Inventio lls. 

APPAREL-COAT.-DANIEL MURPHY, 1307 E. Frank­
lin Street, Ricbmond, Virgiuia. To avoid the dropping 
or the raising of the sbut-sleeve cull' from its proper 
p08ition in tbe coat-sleeve, the inventor has designed a 
peculiar formation of the inner surface of the coat·sleeve 
and attached the cnff directly to it, instead of to the 

OIL-GA S LAMP.-ALBERT S.  NEWBY, Kansas City, 
Mo. Two patents have been granted to M,'. Newby for 
lamps in whicb vaporized oil is used as the illominant. 
In both lamps the burner is placed above the oil-reser­
voir, the oil being forced by air-pressure through a pipe 
leading above tbe burner, so tbat tbe flame can vaporize 
tbe oil. Tbe fbed of the oil is regulate<! by a needle­
valve. In the one case a mantel is used ; iu tbe other an 
ordmary flame of high candle-power is produced. Both 
lamps are exceedingly efficient and are particularly ser­
viceable for out-door use, since they cannot be blown 
ont by any wind. 1'he lamps are gO constructed that 
they can be readily taken apart whenever it i8 desired to 
clean the parts. 

Dc signs. beams and projects forwardly to carry a wheeled axle to 
llIechallical Devices. support the front of the saw-box so as to facilitate the 

CEN1'RIFUGA L  WATER· CLARIFIER. - FRANK transportation of the saw-box. 
H. RICHARDSON, Pueblo. Col. The device is designed I CHUCK. _ A NDREW DINKEL Auburn N. Y. This 
to rt;move solid matter �nd impurities from water . . The chuck is particularly adapted for 'holding \�Ork, the cen­
clarilier compns?s a caSlUg monnted to rotate relatIvely ter of whic!! is to he bored-for example for holding a to a �ain or supply-pipe. Automatica�ly-actuated v�lv,:s gear while the hub is beivg bored. The inventor em­
permit th

.
e escape of separate mate:Jal. The deVIce IS ploys a number of radially.movable jaws which advance 

arranged lU a we�1 on the top of ,,:Wch are rollers
. 

en· to grip the work and retract to release it, and which nre 
gaged by the periphery of the caslUg to prevent Vlbra- acted upon by tangeutially disposed links connected with 
tion. a member which moves circularly witb respect to the 

TOBACCO-SEPARATING MACHINE. - LUIS R. body of the chuck. Tbe chuck is also fltted with a 
SCHOLTZ, Caracas, Veneznela. This machine is espe- means of centering the drill, caWiing it proJlCl:ly to en­
cially adapted to separate tobacco ' or piccadura from the gage the work. 

SKIRT·HANGER. - ARcHIA L. Ross, Manhattan, 
New York city. This skirt-hanger is so designed tbat a 
number of skirts cau be properly hung in a closet 80 
that they wil l take up as little room as possible. 

sbirt-sleeve. This in8ures an invariable projection of PIN.-JOSEPH COHEN, Brooklyn, New York city. Tile 
the cull' 'below the coat.sleeve, and allows tbe cull's to be pin is intended for use in connectioI: witb campai;:;n . .  
put  on or 011' with the coat,. The coat-sleeve ha. bu ttons bnttons. Instead of the single point previously em_ 
secured to the interior tbereof, and fastened to the edges ployed, two points are used, whereby the button is far 
of the cnff. A ftap flxed to the inner side of the sleeve more firmly held in place tban heretofore. 
above tbe bnltons has buttonboles which regIster with NOTE.-Copies of any of these patents can be fnr. 
the buttons, and are adapted to fold down .over the upper 1 nished by Mum; & Co. for ten cent!< each. Please stllte 
edge of ·the cuff, and covering and retaining the cull' by the name of the patentee, title of the invention, and date 
being fastened to the bottoDS. of this paper. 
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NEW :BOOKS, ETC. 

SUBJECT LIST OF WOR KS ON PHOTOG­
RAPHY A N D  THE ALLIED ARTS AND 
SCIENCES IN THE LIBRARY OF THE 
PATENT OFFICE. London : Patent 
Office Library Series, No. 2. Biblio­
graphical Series, No. !. 1900. 18mo. 
Pp. 62. Price 20 cents. 

A most valnable little book worthy of a considerable 
sale, the arrangement is admirable. 

Marine Iron Works. Chicago. Catalogue free. 
For hOisting eIllPnes. d. S. Mundy, Newark, N. d. 
u U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notion •• Waterbury Hutton Co., W aterb'y , Ct. 
Write Baker Mfg. Co . •  Racine. Wis. ,  about pushing 

any new article. Facilities excellent. 
Wanted-To buy article everybody uses. Must be 

good .eller and retail $L " X," Box 773. New York. 

THE AMATEUR'S PRACTICAL GARDEN 
Most durable, convenient Metal Worker.' Crayon i. 

made by D. M. Steward Mfg. Co., Chattanooga, 'renIl. 
BOOK. By C. E. H u n n  and L. H, Special and Automatic Machines built to drawings on Bailey. New York : The Macmillan contract. The Garvin Machine Co., 141 Varick St., N. Y. Com pany. London : Macmillan & 
Com pany, Limited. 19UO. Pp. 250. 
Price $1. 

A vol nme of the " Garden Craft Series." It is a capi­
tal book filled with exactly the' information oue is always 
wanting to know, and it will give valuable points even on 
such .ubjects as watering plants. Both fruit aud flowers 
are considered. 

MODE RN HOUSE PLANS FOR EVERY­
BODY. For Village and Country Rpsi­
dences, costing from $250 to $8, 000, 
including full  d escri ptions and esti­
mates in detail of m aterials, labor, 
cost. and m any practical suggestions. 
By S. B. Reed, archi tect. New York : 
Oranl?e Judd Com pany. 1900. I l l us­
t rated, 12010. Pp. 243. Price $1. 

To builders this work will be valuable as a handlxlok 
of reference, and to those who intend to build a home it 
will prove useful. 

THE GAS ENGINE HANDBOOK. A 
Ma nual of U�eful Inform ation for the 
De!<igner and El'!gi neer. By E. W. 
Robert!', M. E. Cin(�innati, Ohio : 
Tbe Gas Engine Publishi ng Com­
pany. 1900. 18mo. Pp. 220. 

The book deals with American practice and is fllled 
with valuable formulas and methods of determining me­
chanisms and propositions. It will prove of value to 
those who may have other books on the subject. 

FIELD TESTING FOR GOLD A ND SILVER. 
A Prac tical Man ual for Prospectors 
an d Miners. By W. Ham ilton Mer­
ritt, F. G. S. London : C rosby Lock­
wood & Son. New York : D. Van 
N o!'trand Company. 1900. 18010. 
Pp. 144. Price $1. 50. 

The more Intelligent is the prospector in his line of 
work the greater chance of SIlCceSS he will have. There 
is no business where exact science is of more value. 
Mueh of the literature npon the snbject is worthless, but 
the present handy volume is one we can commend. 

MODERN COMPOUNDING A ND RECTIFY­
ING. By C harles Nort on . Ch icago : 
Foote & Solomon. 1900. 181l10. 
Pp. 89. Price $2.50 

There are many secrets In the distiller's bnslness 
and many of them are given away in this book, which 
contains many practical formulas for producing all kinds 
of cordials. etc. It also deals with the blending and 
inrltating of various liqnors. 

A.N ELEMENTARY PHYSICS FOR SEC­
ONDARY SCHOOLS. By Charles Bur­
ton T h winl? .Ph . D. ,  (Bonn). Boston : 
BenjamJ n H. San born & Com pany. 
19UO. P p. 371. 

Prof. Thwing bas prepared a text-book which occu­
pies a uuique positi on. Ii is not too elementary, nor is 
it toe advanced for the nsual secondary school. The 
anthor tells ne in his preface that he has endeavored to 
do away with those " limitatious nnder which teachers 
work, both as to specific preparation for the work of 
teaching physics and still more as to material equip­
ment." How well he has succeeded can be determined 
only by those who have practically used his work in the 
class·room. From the scientific standpoint, at Jeast, the 
book certainly leaves nothing to be desired. 

DYNAMOMETERS AND THl<� MEASURE­
MENT OF POWE R. By John J. Fla­
thpr, Ph. B.,  M. M. E. Secon d  Edit,ion. 
Revised and E nlarged. New York : 
John Wi ley & Sons. Lom\on : C h ap­
man & Hall, Li mited. 1900. Pp. 394. 
12010. Price $3. 

The author has presented in convenient form for the 
nse of technical stndents and engineers a description of 
the coustruction and principles of action of the various 
types of dynamometer employed in the measurement of 
power. 

THE WHY OF GRAVITY. By J. A. Allen. 
Alwi ngton , Kingston, Canada. 1900. 
Pp. 34. 

Mr. Allen's little treatise, running, as he himself ad­
mits, " couuter to all ordinary habits of thought," will 
prohahly not meet with the approval of scientists. But 
nevertheleos it deserves attention for its straightforward­
ness and its radical independence of thought. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrlgerating Ma· 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec­
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $i. Munn & Co., publisher., 381 Broadway, N. Y. 

l1r Send for new and complete catalogue' of 8cienUHc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. lITee on application. 

HINTS TO CORRESPONDENTS. 
Names and A ddress mu.t accompany ali letters 

or no attentIon will be paid thereto. ThIS is for onr 
information and not for publication. 

Herere n�·e.. to former articles or answers should 
give date of paper and page or nnmber of question. 

I nquiries not answered in reasonahle time.should 
b� repeated ; corresJ,lOndents will bear in mind that 
some answers reqmre not a !tttle research. and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his tum. 

Buyer .. wishing to purchal!C any article not advertiSEd 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special W ritte n  I nformation on matters of 
personal rather than general interest caonot be 
eXpectEd without remuneration. 

Scientific American SUPl'lements referred 
to may be had at the office. Price 10 cents eacb. 

Books referred to promptly snpplied on receipt of 
price. 

M i nerals sent for examination should be distinctly 
marked or labeled. 

(7951) DeF. H: asks : 1. Can a jar filled 
with water and covered on the outside with tin foil and 
having a large wire nail passed through the cork, be 
need in place of a Leyden jar � A. Yes, but not an effi­
cient one. The leakage is too gTeat, due to the moisture 
on the glass. This was the flrst form of Leyden jar 
ever nsed. It is described in many text-books and his­
tories of electricity. 2. What per cent of the power of a 
steam engine would a hot air engine develop. both usil'g 
the same amount of heat ? A. With the same amount of 
fuel hot air enf(ines develop from two to three times the 
power of steam engine. for very small sizes. Large hot air 
engines have been fonnd impracticable 3. What are the 
principal parts of the simplest toy hot Wr engine f A. 
The smaIl toy hot air engine was illustrated and described 
in SOIENTIFIC AMERICAN. No. 20, vol. 76. 10 cents by 
mail. 4. What would be the voltage and internal resist­
ance of a cell containing a solution of bichromate of 
potash and bisulphate of mercury? Two plates are sus­
pended in this solution, one-half of an incb apart, one is 
zinc and one carbon ; both are 6 inches long, 1� inches 
wide and M inch thick. They are let into the solution to 
a depth of 5 inches. A. A bichromate cell has 118 volts. 
Ita internal resistance is at the most a fraction of an 
ohm. 'fhis varies with the strength of solution and 
changes as the solution becomes exhausted. The bisul­
phate of mArcury is used to amalgamate the zincs and 
does not affect the action of the cell directly. 

(7952) W. T. C. writes : 1. I have a 75: 
watts dynamo and wish to run it with storage batteries; 
how many will it take ? A. To mn yonr dynamo as a 
motor with a storage battery, you will require half as 
many cells as the voltage of the current. 2. Which is 
the best adapted for the purpose? A. ]'or so small a 
machine you can nse any st01all:e battery. Several good 
ones have been advertised in our columns. 3. Can I 
charge the same with the dynamo when belted to a 
power, and how long would it take ? The dynamo is 
series wound. A. The little machine will charge the 
cells by allowing 2� volta to a cell in charging. We do 
not know hOw long it will take. 

(7953) W. G. asks : 1. Can the static 
mo"rs described in the SCIENTIFIC AMERtCAN of Feb­
ruary 25. 1899, and August 11. 1900, be used with an in­
duction coil ? A. We think they may be. Try it and 
see. That is quicker than writing about It. 2. b the 
voltmeter and ammeter doscribed in SUPPLEMENT, No. 
1215, to be used with alternating current f A. No. 3. 
In the description of the higb frequency transformer in 
SUPPLEMENT, No. 1087, where it says the primary con­
sists of 14 turns of 4 does it mean that there are fonr 
coils side by side with 14 turns each? Is it connected as 
shown In the dra�ing submitted? A. It will work If 
wound as you' show in your diagTam. But we should 
take the fonr wires and wind them Bide by side. turn for 
turn. Then wind the twine for separating the wires of 
different potential between the turns. 

(7954) J. G. W. H. asks :  Please state 
the theory and principles by which the electrical re­

RESULTS OF R A IN, RIVER, AND EVAP- ceiver of a radiophone is governed ? Al.o plea.e tell me 
ORATION OBSERVATIONS MADE IN whether ultra violet rays when thrown on two metallic 
NEW SOUTH WALES DURING 1898. joints or break in a circuit will close the circnit. A. 
WIth Maps and Dial?ra,ms. By H. 'rhe radiophone, called formerly the photophone, de­
C. Rus!'ell, Government Astronomer. pends for its action upon the change In resistance of a 
1900. Pll b l i�hed by auth ority of H er cell of selenium under the achon of heat or light. The 
M aj psty'� Govern m ent in New South theory of this action is not fully established. It appears 
Wales. Octavo. Pp.  235. that the action of a candle flame npon selenium causes 

. Its electrical resistance to drop to about one-flfth its 
UNIVERSALGELD. A u f  Grundlage des former value. We do not know what reJation ultra, violet 

metrisC!h en Gewich tes und des Mo- rays have to this effect. Lord Rayleigh has held that 
nometallism ll�. vorzllglh,h der Silber there is no reason to reject the theory that the effer.t is 
wahrnng'. Eine z wanglose Plauderie 

I 
dne to unequal heating of the selenium strips. The fIrst 

von Karl Pamper!. 1900. Ruckerl- photophone was invented by Prof. Graham Bell. Illns­
bergbei Graz (Oesterreich). Author's trated articles on this subject are to be found iu the SCI . 
Edition. ENTIFIO AMERICAN SUPPLEMENT, Nos. 270, 271, 281, 283, 

ten cents poach. Ganot·s " Physics," last edition, price 

36, treats this subject quite fully. 
(7955) C. A. P. asks : What I want to 

know is this : What effect has the electro-magnet on the 

electric arc to cause It to be extingnlshed in the controller 
and to be deflected in the arc welding system? A. The 
action in these instances.!s the same as if the electric (lUr­
rent were flowIng through a wire and the wire was free 
to tum around the electro-magnet. It wonld move, 
being attracted or repelled according to the direction of 
the current. In this case the cnrrent flowing through 
the arc is repelled till it hreaks and ceases to flow, if the 
magnet is strong; or blows the arc out into a long tongue 
of flame, if the magnet is weaker. 

(7956) H. H .  a8ks : Would you be so 
kind as to let me know what is the tronhle with a dynamo 
I made like one described in SUPPLEMENT, No. 844. I 
made armature according to directions only I put 24 seq. 
in commutator and used slightly higher flelds with 13 
layers No. 24. It will on Iy redden One 16 candle 52 volt 
lamp, at 2,500 revolutions. I have tested for short circuits, 
etc., bnt find it O. K. Please give me some InfOlmation. 
A. Both of the changes you have made in the design of 
the dynamo cut down the ontput of the machine. We pre­

snme yon have all the current it will give. 'l'he only in­
formation we can give is what you have already found 
out, that it is hetter to take a design well wronght out, 
and follow it without alteration than to alter that design, 
and fiod an Inferior result. Our advice to all inquirers is 
not to attempt to design a dynamo unless after a thorongh 
course of instruct\on in that line of work. 

(7957) C. W. N. w rites : I noticed in your 
issne of July 28, under Notes and Queries (7924), E. R. 
asks : r s the gage of iron and steel wire the same as 
copper f Your answer is; yes. Kindiy permit me to 

correct you as to this impression. Iron and steel wire 
are gaged by the Washburn & Moen gage. Copper wire, 
as used for electrical pnrposes, is gaged by the Brown & 
Sharpe gage. A very small proportion of copper wire, 
known as copper market wire, is gaged by the Stubbs 
gage. A. When we answered the inquiry as to wire 
gages, we were aware that there are numerous gages in 
use by manufacturers for their products. We are not 
aware that these gages are limited to special metals. 
There are many more of these than you mention. It is 
an unfortunate state of affairs that it should be so. 
There ought to be but one gage for all purposes, and not 
a Washburn & Moen gage, a Trenton gage, an Edison 
gage, a Brown & Sharpe gage, a music wire gage, a twist 
drill gage, etc. If a congress could be assembled to 
unify practire in this direction, it would be worth all it 
would cost. 

TO INVENTORS. 
An experience of over fifty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilIties for procurulg patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per­
sons contemplating the securing ·of patents, either at 
home or abroad, are invited to write to this ottice for 
prices, which are low, in accordance w lth the times and 
our extensive facilities for conducting the business. 
Addre.s MUNN & CO., office SOIFlNTIFIC AMERICAN, 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters . Patent of the 

United States were Issued 
for the Week Ending 

A UGUST 28, 1 900, 

A N D  B A C H  B B A R. I N G  T H A T  D A T B. 
[See note at end of list about copies of these patents.] 

Acid and makill� same, urea derivu.tive of 
amidonapthol .ulfonic, I.rael & Kothe . . . . . . .  656.646 

Adbesive product. G. Eichelbaum . . . . . . . . . . . . . . . . 656.884 
Air compressor, E. HurI? . . . . .  . . . . . . . . . . . . . . . . . . . . .  657,02b 
Air or I!as enlline. R. H. Little . . . . . . . . . . . . . . . . . . . . . 656.823 
Apparatus for removing material from below the 

surface. H. F. Munn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.994 
Automobiles, multiple motor .y.tem for. J. Trier 607.046 
Awning, G. Salqni.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65t',073 
Back pedalinl! brake, W. E. Henry . . . . . . . . . . . . . . . . . 657.788 
Badge. B. Harri ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,970 
Bal!. See Water bag. 
Balin!, press. C. Dodl<e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.767 
Baling press. J. Kerns . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . .  656.!:JH3 
Band or cord tie. E. C. Buwett . . . . . . . . . . . . . . . . . . . . . f>56,937 
Basket. fisherman's frog, B. Ii'. McCurdy . . . . . . . . . .  656,tib5 
Bat!:�i,

e� .. 
c
�����i���.�� . .  ��� . . �?����� . . ���. ����� 656.882 

Battery box. 1. W. Pullen . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.700 
Bed, folding. L. B. Jelfcott . . . . . . . . . . . . . . . . . . . . . . . . .  656.980 
Bei l ,  alarm, E. A. Newhall . . . . . . . . . . . . . . . . . . . . . . . . . .  656.851 
Bel l ,  si!,nal. C. J. E. Fieck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,768 
Belt and am'on and carrying shaft for same, end-

less feed, L. Holland-Letz . . . . . . . . . . . . . . . . . . . . . . . 656.6« 
Belt. apparei. M. Scbeuer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.fi66 
Beit, apparel, A. Wlgbard . . . . . . . . . . . . . . . . . . . . . . . . . .  656.918 
Belt or strap fastener, driving. F. E. Whitham . . .  656,757 
Bicycle attachment for leading bicycles, McDon-

ald & Davi .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.998 
Bicycle frame. F. A. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . 6511.7:;; 
Bicycle handle bar pillar, J. 8. Dikeman . . . . . . . . . . .  656.�50 
Bicycle hub and axle, �". Schmitz . . . . . . . . . . . . . . . . . . .  ')56.905 
BilJiard cue fastener, W. HeRs . . . . . . . . . . . . . . . . . . . . . . 656,973 
Bismuth from ores containing bismuth oxids, 

etc . •  extracting-, J. Ranal d  . . . . . . . . . . . . . . . . . . . . . . .  657.0:)t 
Blackboards, etc. , composition of matter for, 1.Jo 

O·Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &,7.001 
Blast and cupola furnace. A. Reynolds . . . . . . . " . . . .  ti.S7.0:U 
Bl ind fast�lner, 8. A. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  65ti.847 
Boiler cleaner, P. A. Doughty . . . . . . . . . . . . . . . . . . . . . .  656.953 
Book. account, J. H. Rand . . . . . . . . . . . . . . . . . . .  : . . . . . .  65fi.662 
Bottle fastener. elastic milk, J. B. Kimber . . . . . . . .  6.S6.8!l4 
Bottle. non-reHllable. A. Sommerfeid . . . . . . . . . . . . . .  656.671 
Bottie stopper, N. G.  B.ldwin . . . . . . . . . . . . . . . . . . . . . .  656.689 
Bottle stopper, C. Marchand . . . . . . . . . . . . . . . . . . . . . . . . 656.f;98 
Bottle .topper, muci lage. C. W. illagg . . . . . . . . . . . . 657,051 
Bottles, fiasks, etc .• manufacturing, C. Boucher, 

Aine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,876 
Box. See Hat box. M iter box. Paper box. 
Bra
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Branding composition. H. Gibson (reissue).. . . . . . .  11.849 

��i��niilri'��J�G�I:rl� . . �·. �' . .  ��?�����.��: : :  : : : : :  �:� 
Brick machine. re-press, C. Chambers . Jr . . . . . . . . .  656.880 
Brick machine, re-press, Chambers & King .. . . . . . . 656.879 
Brick machine. re- press. H. K. King . . . . . . . . . . . . . . .  656,896 
Btick press, Simpson & Redfield . . . . . . . . . . . . . . . . . . . .  656.733 
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Broom, street, J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,f\86 
Bucket or pail closure. D. E. & P. B. M. Trainer .. 657.045 
Bucket. scoop, G. C. l,ut.ber . . . . . . . . . . . . . . . . . . . . . . . . .  656.987 
Bllckle. combination p u l ley and sash , J. Brower . .  656,Y31 
Buildinl<. C. �'. W. Doehrin!, . . . . . . . . . . . . . . . . . . . . . . . .  656,951 
Bulkbeaa door •• apparatus for operating. W. B. 

Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.947 
BUill<. barrel, H. Strotbenke . . . . . . . . . . . . . . . . . . . . . . . .  656,734 
Burner. See Cactus burner. 
Butter. etc . .  machine for printing-, A. C. DodJ;te . . 656,781 
Butter molding and cutting apparatus, L. L. 

Mivelnz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,745 
Cabinet, kitchen, Stelnicke & Bauer . . . . . . . . . . . . . . .  656.861 
Cable banger. C. Jll. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,923 
Cactus burner. I,. W. Snowden . . . . . . . . . . . . . . . . . . . . .  657.036 
Cai.son, W. H. McFadllen. . . . . . . . . . . . . . . . . . . . . . . . . .  656.850 
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Camera. photographic. C. A. Wiler . . . . . . . . . . . . . . . .  656,798 
Can. See 8heet metal can. . 
Cane mill, O. B. Stillman . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . 656.676 
Capo tasto , rr. M. Pletcher . . . . . . . . . . . . . . . . . . . . . . . . . .  656,904 
Capstan, F. S. Manton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.743 
Car coupling, W. E. Alexander . . . . . . . . . . . . . . . . . . . . .  656,736 
Car coupling-, C. Bickmeier . . . . . . . . . . . . . . . . . . . . . . _ • • .  656.926 
Car coupling, J. Kelso .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,8« 
Car coupling, T. Klelmeier . . . . . . . . . . . . . . . . . . . . . . . . . . 656,984 
Car coupllug. automatlc, J. Munton. . . . . . . . . . . . . . . .  656,824 
Car door. d. Van Slrke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,888 
Car door fastener, Smith &. Delano . . . . . . . . . . . . . . . .  656,860 
Car. freight. W. A. Caswell.. . . . . . . . . . . . . . . . . . . . . . . . .  I 
Carbon bru sb, W. A. Markey .. . . . . . . . . . . . . . . . . . . . . . . 
Card case, H. Blck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 
Carding engine under screen, J. F. White . . . . . . .  . . 
Carpet stretcher. E. W. Doolittle . . . . . . . . . . . . . . . . . . . 
Case. See Card case. 
Caster support, G. D. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  656,628 
Casting apparatus. metal, W. J. Patterson.657.071, 657,072 
Castinl' metal, W. J. Patterson . . . . . . . . . . . . . .  657.069. 657.070 
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Chair. See Combination chair. Window chair. ., 
8��:.eki���;'l�����'. �:. �:.�?����: : : : : : : : : : : :  WI:� 
CIgar rolling board. S. A. Shelly .. . . . . . . . . . . . . . . . . . .  657,013 
Oircuit brea.ker, E. Thomson . . . . . . . . . . . . . . . . . . . . . . . .  666.681 
Clamp. See Pipe clamp. Rail clamp. 
Cleaner. See Boiler cleaner. ]:i'lue cleaner. 
Clevi., W. P. Hendon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6116.890 
Ciothe. drier. S. V. Dou!'la . . . . . . . . . . . . . . . . . . . . . . . . .  656.693 
Clothes pm, C. M. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  666,fJJ5 
Clothes pin, d. F. Matthew . . . . . . . . . . . . . . . . . . . . . . . . . .  656.724 
Clutcb. friction, D. Nob le . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.853 
Coal and ores , apparatus for treating, J. W. Kenevel. . . . . .  . . . . . .  . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . .  656.893 
Coat hoOk. locking, J. C. Backu . . . . . . . . . . . . . . . . . . . . .  656,688 
Cock, d. Morrison . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.991 
Combination chair. M. BeUsle . . . . . . . . . . . . . . • • . . . • . .  656,763 
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Com .hield. M. Strau.sberl< . . . . . . . . . . . . . . . . . . . . . . . .  656,862 
Cor.et, apparel, A. H. Wade . . . . . . . . . . . . . . . . . . . . . . . .  656,913 
Cor.et cover. H. G. Steely . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.754 
Cotton press, R. R. Pace . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.028 
Coupling. See Car coupling. Hose coupling. 

Pipe coupling. Thiil coupling. 
Couplinl! for vehicles, walZons, etc . •  B. K. Thomas 656.82CJ 
Cover for cooking utensils, C. H. Pimlott . . . . . . . . . .  65tJ,856 
Crank pins and eccentrics. quartering and turn-

ing- machine for. L. H. MorJ{an. . . . . . . . . . . . . . 656,903 
Cross tie and raU fasteniuJ,{, meta1lic, A. B. Allen 656,799 
Crusher. See Sod crusher. 
Cue tIP. T. Reminger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.702 
Cultivator, L. C. Youn!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 656,920 
Current generator, alternatinll:, C. S. Bradley . . . . .  656.806 
Curtain fixture, H. M. Stevenson . . . . . . . . . . . • . . . . . . .  
Curtain pole attachment, E .  Platte . . . . . . . . • . . . . . . .  
Cu.bion HllIng and sbaplng device, E'. L. Myer . . .  
Cuspidor, R. Carson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cycle .addle, J. Nord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Damper regulator and ventilator, combined, ]f. 

L. K inl<. . . .  . . .  . .  . .  . . .  . . . .  . .  . . . . . .  . . . .  . . .  . .  . .  . .  . .  . . .  656.895 
Dental impres.lon cup, H. D. Osgood . . . . . . . . . . . . . .  657.002 
Detector bar, W. H. Higgins . . . . . . . . . . . . . . . . . . . . . . . .  6btt.974, 
Di.lnfectant. Mortim er &. Will iams . . . . . . . . . . . . . . . . 656.992 
Display receptacle. H. T. Loomis . . . . . . . . . . . . . . . . . . .  656,723 
Ditching and grading machine, automobile. M. 

G. Bunnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.715 
Door. J. M. Leaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,74J, 656.772 
Door equalizer. F. W. Tobey. . . . . . . .  . . . . . . . . . . . . .  657,017 
Door shuUln!, device. hydraUliC, M. Paidassy . . . .  6.;6,b"99 
Draft regulator, W. B. Fowler . . . . . . . . . . . . . . . . . . . . .  656.!l59 

E�r.;::�r'1i:.r81:,\"t!efd�i'e�hite . . . . . . . . . . . . . . . . . . . . . . 656,916 

DrIving apparatus, W. J. Le Barron . . . . . . . . . . . . . . . .  656.985 
Dye and makmg same. blue anthrarutln. R. E. 

Schmidt  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,668 
Dye alld maklnl< .ame, blue anthrarufln. 8cbmldt 
Dye& �1�rmakiDg' 'same: ' biii,' ·ciiirysi.Ziii; · it-;' iii: 656,670 

Schmidt . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  656,669 
Dye and making same. blu� chr7sazin, Schmidt 

& ·1'U8t .. . . . . . . . . . . . . . . . . -. . . . . . . . .  ; . . . . . . . . . . . . . . . . .  656,730 
Dye and making same, blue tetrazo, Bammann & 

Davidis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,619 
Dye and making same, orange, �F: Scholl . . . . . . . . . . <6561858 
Dye and making- same, violet co ton. R. Demuth. 656.631 
Dye and makinl< .ame, yellow, . Scholl . . . . . . . . . . . 656.8fi7 
nye and makmg same, yellow azo. F. Scholl . . • . . .  656,859 
Dye. blue-red substantive. J. Bammann et al. . . . .  656.0'20 
B�:: ���di�b��b�;.
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Dyestull' and making same, azo, J. Bammann et 
a!. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.6'21 

Electric furnace. W. Borchers . . . . . . . . . . . . . . . . . . . . . .  656.000 
Electric motor, E. A. Henry . . . . . . . . . . . . . . . . . . . . . . . .  656.972 
Elect.rlc motor suspension, G. Gibbs . . . . . . . . 656.� 656.6.'i6 
Electric switcb, R. H .  Wappler . . . . . . . . . . . . . . . . . . . . .  656,870 
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Electrical distribution system, E. 'l'homson . . . . . .  656.1580 
Electrical purposes , treating porous material 

used for, W. A. Markey . . . . . . . . . . . . . . . . . . . . . . . . . : 656,651 
Electrical translating devices, means for con-

trol1ing energy delivered to, H. W. I.eonard . .  656,821 
Electroly.is apparatu •. P. Schoop. . . . . . . . . . . . . . . . .  657.012 
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EmbrOidering machine attacbment, J. Grubman . 656.967 
End gate, M. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,915 
End !,ate fastener, H. Keller . . . . . . . . . . . . . . . . . . . . . . . .  656,7� 
Engine. See Air or gas engine. Locomotive en-

gine. Rotary engine. 
Eng-ine starting mechanism, explosive, C. H. 

Blomstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,005 
Engraving machine. C. Cbevalier . . . . . . . . . . . . . . . . . .  656.940 
Envelop. B. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,9:12 
Envelop. H. Trenchard, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  657,018 
Equalizer, three·borse. J. F. Steward . . . . . . . . . . . . . .  657.o.'l8 
Exbaust bead. Maranville & Warden. . . . . . . . .  . .  . .  656,989 
Extractor. See Fence post extractor. 
Eyeba ... makinl'( forked, WlIS. Bidle . . . . . . . . .. . . . .  656.712 
Eyel'(la.se •• L. F. Adt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  656.709 
Eyegla.ses. J. J. Ciairmont .. . . . . . . . . . . . . . . . . . . . . . . . .  656.881 
�'an motor, H. Sommerfeldt . . . . . . . . . . . . . . . . . . . . . . . .  656,752 
�"are reg-ister, W. L. Brownell. . . . . . . . . . . . . . . . . . . . . .  6.16.935 
Feed roll .  F. Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.0lI.I 
Feed water beater, J. Mertes .. . . . . . . . . . . . . . . . . . . . . . .  657.027 
Feedin� live stock. manger for, 1. Morris .. . . . . . . . .  656.65H 
ll'ence post extractor, F. Morganthaler . . . . . . . . . . . .  656.747 
Firearm. W. V Bleha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.1152 
Firearm rear sigbt. E. B. Tolman . . . . . . . . . . . • . . . . . . .  656,867 
Fire e.cape, portable, J. C. 8cott .. . . . . . . . . . . . . . . . . . .  656.732 
Fire extinguisher, A. C. Badger . . . . . . . . . . . . . . . . . . . .  65tl.873 
Fire extinguishing apparatus, dry pipe, J.  II. 

Derby. . . .  . . .  . . . . . .  . .  . . . .  . .  . .  . . . . .  . . . . .  . . . . . . .  . .  . .  656.887 
Flue cleaner . •  team jet. H. I. Co!'!'e.ball  . . . . . . . . .  656,94. 
Folding machine packing device, H. K. King . . . . .  656,898 
Furnace. See BIRSt and cupola furnace. Elec- . 

triC furnace. Hot air furnRce. 
Gage. See Raker ga�e. Work gage. 
Game, M. Bray. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  "7 
Game or puzzle. T. R. Geisel . . . . . . . . . . . . . . . . . . . .. . .  
Garment book. L. V. Stlokney . . . . . . . . . . . . . . . . . . . . . . 
Gas g-enerating device. g-asolene. S. Joseph . . . . . . 
G as generator, acetylene, E. S. Titus . . . . . . . . . . . . . .  65fi.Bfl4 
Gas. making acetylene. E. S. Titus . . . . . . . . . . . . . . . . .  656,863 
Gases, ignitinll: body for automatic ignition of 

combustible. L. Pierron .. . . . . . . .  " . . . . . . . . . . . . . . . .  657,004 
Gate. See �Jnd !,ate. Safety g.te. 
Uates at predetermined intervals, appliance for 

automatically  actuating farm, W. G. Cocke· 
rill. . . . .  . .  . . . . .  . .  . .  . . . . .  . .  : . . . . . . . . . . . . . . .  . . . . . .  6.;6.812 

Gear mechanism. C. H. Blomstrom . . . .  . . . . . . . .  fI.17.057 
G ear mechanism. reversing. C. H.  Blomstrom . . . .  657,056 
Generator. See Current generator. 
Grazing device. automatic, G. W. Davault . . . . . . . . 656.630 
Grease spot remover. J. M. Batz . . . . . . . . . . . . . . . . . . . .  656. 
Grinding machine, E. B. Roth . . . . . . . . . . . . . . . . .. . . . .  656, 
Grinding mi ll. T. Cascaden, Jr . . . . . . . . . : .. . . . . . . . . .  . 
Gun, magazine. B. Burton . . . . . . . • • . . • . • . . • . . . . . . . . . .  656. 
Gun .ight, E. B. Tolman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.886 
G uns. sin�de trigger mechanism for breakdown, 

W. M: Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,82'� 
Hammock, H. Gundlach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.639 
Hanger. See Cable hanll:er. 
�:��g: :�:t �������;ni�o.b.w�gk�re;w�:���: : :  WI:l: 
Harrow tootb .  J. Kraus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi56.722 
Harvest bundle carrier. FarraH & Maul . . . . . . . . . . . .  65r..7B4 
Harvester, corn. E. S. Bowker . . . . . . . . . . . . . . . . . . . . . .  656,714 
Harvester for peas, beans, etc., Whitney &; 

Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.830 
Harvesting machine, H. Brackebush . . • . . . . . . . . • • .  656,690 
Harvesting machine. corn, A. Steiner . . . . . . . . . .  � . . .  656.675 
Ha.p, W. K. HIlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.817 
Hat box, J. J. Cannan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  607.061 
Hat shapin" macbine, C. W. young . . . . . . . .  : . . . . . . .  656.708 
Hat tip. L. Weisenburger . . . . . . . . . . . . . . . . . . . . . . . ' "  656,706 
Hay and stock rack. combined. J. H. King . . . . . . . .  656,770 Hay derrick. fold in!" D. H. Clark . . . . . . . . . . . . . . . . 650,1141 
Heading m achine. C. W. Durchschla� . . . . . . . . . . . . .  666,782 
Heater. See Feed water heater. Steam heater. 

Water heater. 
HObby horse and invalid's chair, combined. A. 

J .  Branham . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.738 
Hoi.tin� devIce, J. Laursen . . . . . . . . . . . . . . . . . . . . . . . . .  656,845 
Hook. See Coat hook. Garment houk. 
Hor.e check, R. '1'. Geer. . . . . . .  . .  . . . . . . . . . . .. . . . . . . . 656.960 
Horseshoe, nailless, J. V. Hu�hes . . . . . . . . . . . . . . .  � . 656.m Ho.e coupling, A. M. Splckelinier . . . . . . . . .. . . . . .. . .  flIi7.0S7 Hot air fu rnace, G. Tbomson . . . . . . . . . . . . . . . . . . . . . . .  657,016 Hot air register, G. Auer . . . . . . . . . . . . . . . . . . . . . . . . . .. . 667.04Il 

(Continued on page 158) 



J,itutific !mtritatt. 
"'St " Foot and Humidifier. Monre &; Jones .. . • . . . . • . . . . . • • • • . • . . . . . .  651;,\102 

ar Power incubator. G .  T. \Voods .. . . . . . . . . . . . . . . . . . . . . • . • . . . . .  ti5(-i,700 Screw Cuttin& Inkstand. S. '1\ Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . .  t).1t).6S;{ 

. lusect trap . .... Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.�JO Au�tOe"Omedastic Lathes I nsect destroyer. C .  B .  Moore . • . . . . . . . • . . . . . . . . . . . . .  wti.774 

Insole channeling' and lip settillg machine. A. E. 
J obnsOIl . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  65.().842 

FOR FINE, ACCURATE WORK Insole reinforcing Illaclline. A. K .Johnson .. . . . . . . fj,'i6,S4:1 
Jrrigatinu device. root, J. A. t;;oliban . . . . . . . . . . . . . .  6r)f).b87 Send for Catalogue B, 

SENECA FALLS MFG. CO. 
695 Water Street. 

,Jar cover fasrellJll.l!. fruit. \V. Robson . . . . . . . . . . . . .  ti5�j.7n 
Jo.gger, gaged feedlllg. H. H. Pratt . . . . . . . . . . . . . . .  roti.7'7ti 
Joint. See Hail joint. HaUway rail joint. 'rool 

SEPTEMBER 8, 1900. 

Y o n ..:. 
Seneco FatJs. N. Y • • U. S, A. 

bandle joillt. �----------------��-----�---
Kiln. See Brick kiln. 
Kiln. blast furnace. etc . .  R Gobbe ... . . . . . . . . . . . . . . .  f.5ll.!I64 HOW TO MAKE AN ELECTRICAL 

AMERICAN PATENT:::; AN INr-rER 
Kitcb�n utellsi.1 .  JJ. J ; 'l'�ly IOI" . . . . . . . . . . . . . . . . . . . . . . . .  '!�I!.�� Furnace for Amateur's nse.-�rhe utilization of 110 vOlt � . - - Labellll" ·"Hch!"e. \\ . C. Johnson . . . . . . . . . . . . . . . . .  ,:",:,'b� electric circuits for small furnace wOI·k. By N. �lonrne e�tillg anci valuable taQle �bowiflgthe numberof paLents J __ adder, step, l< . H. Co�·dl�all . . . . . .  : . . . . . . . . . . . . . . . . .  �,?'!.!J!h Hopkins. 'I'bi� valuable article is accompanied by de� granted tor the various subject>.: upon wlJich petitions I

.

Jam p. <
.
ac�tYlell� g��

.

s. t · .Eo Baldwlll . . . . . . . . . . . . . . . .  {!�I�.,H '.4 1 tailed working dra.wings on a large scale, and the fur-have been t1led fl'0m tbe beginni lH! OOWIl to December J amp bmner I< \\ ( rundman . lI.'>h !tiS b I b t b '  d '  th :11. 18f14. ('c.ntained in SCJE�'j'l li' fC A.\I E:ttICA � SLT p- Lamp 101' mill'�rs' use," electric. i-,: ·I�i o;·��it.�·. : : ·. : ·. : :  t.i5tdrn ����l��01�.
m

�1�h1s �L:�ill:i: �o��t�in�d
ls

h�
e
§��F,��IFI� PI.Ei\lENT, .:'\0. 1 UU·.!. Price 10 cents. To be had Ht Lamp geueratlll.,!! apparatus, hydrocarbon, H.oe- ._ . .  AMEIUCAN 8LTPPLEl\IBNT No. 1 1S'·l. Price 10 cents. tbis office and frolll all newsdealers. buck & Mc.l\lbllan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656 . , 49 Ji'or sale by l\1U�N & Co., �Rl Broadway, New )tor\{ City, JJamp genera�lIlg apparatus, hydrocarbon vapor. . ... _ or by any bookseller 01' newsdealer Hoebuck &. M.cMlllaTl . . . . . . . . . . . . . . . . . . . . . . . . . . .  nf;6, dlO .�____ _ _ _  

T H E  H A L L  
BRASS P I P E  WRENCH.  

I ,amp. hydrocarbon. \V. Hawks. . . . . . . . .  . . .  tl5li,8S!J 
Lamp, portable electric. F. \V. Brool{s . . . . . . . . . . .  tl;")7.0:!O 
LalllfJ protector. elertric. F'. B. Garretson. . . . . . .  t;,�,840 
Lamp shade holder. f(earsley & Bowmall .. . . . . . . . .  li5G.ti47 
Lamp!' by elecLriciLy. device for lighting. S . ..\1. 

.\Jeyel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  G36.744 
I.a.yill� off a1ld pulverizing u-rOllnrt. implement 

for. J . �.  Grall!!e . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . .  (�::'f;.787 
Leather. artificial \,y. \·Valden. . . . .  . . . . . . . . . . . . . . .  ().�;.Sti!l 
Leather wringill,!! machine. E. J. F. Quirin . . . . . . . . li;)7.oo.") 
Lens edges. machilJe for grinding. L. Wilhelm . .  f),'jfi'!�% 
Ligil t ll ing an es.tcr. \V. E. J\thearn.. 6.�6.700 
Lock. See TrHce lOCk. 

Highly polished pipes made LOCk. n. G. Carleto ll . . .  . . . . . . . . . . . .  G5G .. ':;'OS 
up witbout scar or injury. �:�6���;t·i:�e �;lt�i����.

· 
i; J·lij.:c;;li jlder: '1\ 

.
. Mal let .. : : : :  1��:n�� 

For ("il'cula'rs and �·r·ices J.lI bricator feed adjustmcnt. J. C. Ileckerleg . . . . .  1�"iti.7;{7 
W A LWORTH 

'
M A N UFACTURING .\-Iai l i lla- t ube. ( ; .  P. M('lllt�'re" . . . . . . . . . . . . . . . . . . th1 il.S25 

:\tun icllre tool. :\1.  1-:. !'cililz . . . . . . . . . . . . . . . . . . . . . . . . .  /;'57.011 
1 28 TO 1 36 FEDERAL ST. . BOSTO N ,  MASS . "\Iattre!'� fl l l i llJ! maelline, F . .  J. Bpn l .  /i.Jn.S;·t-� 
--------------'----------'---� :\lea:O:lIring and marking 1lI<1f'hille, cloth .  Leh· 

W t E malltl & vlIn K e m pen. . . . . . . . . . . . .  . . . . . . . . . . . . . .  fif)n,S�n 
a er mery :\Iea:oouri l ll! ves.sE'1. met n l l ir. C .  ,,' . .  \lC ' I\ im . . . . . . . . .  0;), .000 

:\Ietal erll!e�. IlI IlC'hinc fur forll t i l lg anCj·aLLHchin!!, Tool Crl"nde' r c. \\'. Grei'or)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. .
.
.
.
.
.
.
. 1

1
:?,' .·�, 81;1,;, Mil k pasteurizing aPJlllratu:-;, F. V. Gitford . . .  ....,v 

.�as no P�IllpS, no valv�s. �o 'I �.�:!.
l
t:or:3s�����::dl���I�ievy���

l
��\

I
��I�

l
l�

l
henard . . . . . . . .  (if)1i.9·2S plpmg reqUired to supply It W.ll.

h Mirrow wHlls. ch.llllher with, Blver & Henard . . .  1�1(j.!l2i water. AlwaY8 I'e�ely for use. �lllI- l l\li t  el' box, J .  '1' . HOIl t1'ord . .  . . . . . . . . . . . . . . . . . . . . . . .  1i5Ii.�5 plest In c011structlOn, l I :ost effiCient J.'\'I(llstell illg and sealinJ! ell velops. device for, C. In operation. I.. "use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n5f:.S:tj Q:lr' Send for catalo(lue and prices. i''1op holder. C. M.. Chapman.. . .  li:)7.01\2 
W. F, & J N O .  BARNES C O .  : �lC)t b  cat ... Che��

t· 
A: HaseltJlle

, 
.. . · . . . . . . . . . . .  

'v
.
av

·
e 

li:lli.fi42 
1 999 Ruby St. ,  Rockford. I I I .  .i.' O;���;to;.

ee "'"' ect l' lC mutor. . all mot or. 
Musical instrnment fin.ger gl1ioe. \V. \\·ich t , .  . . .  fi;-JfUIl7 
Nest and hov(>r. pOli l t ry .  J. 1\'. Green . . . . . . . . . . . . . .  1 i;)li.9U5 

T H� �Uls KEROSENE 
and GAS Engine 

burlts K E R O :OS  E N ]<� cbeaper 
and safer than ua8oline. Auto· 

matic, simple, reliable No 
electric battet·y or t1ame u!'ed 
Perfect ��.!!ulatioll . .Belted or 
1��

e
��!!ct�?�W:gt�J��?�h����� 

iTU! stOl':I�e battel"les nnd 
all ]�o"'el' JUIl·IH)Ses. �.:ti"- Send for Catalog-ue. 

A. lllETZ, \'1S·\:l8 MOrT ST., NEW YORK. 
i\larkt & Co.,Londoll,HatllbUl'g,Paris 

M E R ITORIOUS INVENT IONS  
financed o r  patent8 SOld outrig-ht. Cn.plta.l furnished 
fol' good em erprises at 5 pel' cent. Stock companies 
formed and influential director8 procured. �tocks and 
bond!' sold. \Ve transact all husinpss 011 commIssion 
strict ly: No :lelvance fees. PJ�'L'ER \VH1'1'�·F.Y, 100 
Broadway! �ew York. 

Csing Natural Gas, 
I 'oal Gas, Prod ucer 
Gus, and Gasoline die 
rect from the tank. 
1 to 40 H . P .. actt/nl, 

Williams' Shaving Slick. 2Sc. 
Genuine Yankee Shaving Soap, t Oe. 
Luxury Shaving Tablet, 2Sc. 
Swiss Violet Shaving Cream, SOc. 
Williams' Shaving Soap <Barbe,·s ). 6 

Round Cakes, 1 Ib.� 4oc. Exql1isite also 
for toilet. Trial cake for 2C. stamp. 

TILe only fiYlIl tOn tke world mal.ing a specialty 0/ SHA VING Soaps. 
THE J. B. WILLIAMS CO., Glastonbury, Ct. 

LONDON l'AI�IS DRESDEN SYDNEY 

W O R K S  L I K E  A 
Perfect sa.tisfuction is expel'i­

f'nced using our No. 5. 6 or \) 
Observator.r plat ftlrllI. l'evolvilJg', ascenning. and 

descendlll,!!". l-I. �bual't . . .  f;.')7.0;�4 '.rhe SI'l'i l1gfield SENi:3ITIVE LABORATORY BALANCE. 

21 ,.y�{'���l�f;;�� �tO. -=����;. I By N . .Monroe Hopkins. 'I'bis " built-up" laboratory 
:!I�t��l�Wi�JI� ::�::.

d 
i6�n�16(� 

I·atchet power. Gears boused 
t :·OT.U dust. Chas.ersset by grad­
n:ltlOn to any SlZ�t can be re­
Ie tsed from threadmg wbile in 
lIIotion! opened to permit Di pe ueing cut, and instantly cjm�ed. 

� Send fOl' Free CataloQue 1(1 
The lUerrell lUltnufact,n'. 
iog Co., �01 CUI'tis8 Street, 1.'oledo, 

Oi ler. J.. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li5l1.�)�·;) Ore concelll rating a�itlltor. A. H �tebbills . . . . . . .  ti;)ti.G74 
Ore electrolyzill� apparatlls., A. i\1. I{om.e  . .  li;)i.0;{2 
Ores. separalin�, 11 .  C. HoLtinsoll.. . . .  ji56.7'2S 
OrllHmental object, Hick &, Hahn . . . . . . . . . . . . . . . . . .  w7,O;"i) 

I Oven door . .ij�bel 
.
. hart &, Sclrubf"rt . . . . . . . . . . . . . . . . . ti5G.S39 

Paper. autol1latic mechanism for feeding sbeets 
of. G. H.. & \V. C. \\' iilillms . . . . . . . . . . . . . . . . . . . . . .  G5G.872 

Paper box, J. r1'. Craw. . . . . .  . . .  ti5fi.!·)48 

��g��.
b
���i

J
ce

A
f��·%\\i�,�·; .

. 
i i;g: 's'be'ets o"f. 'H� ' i{: 6.17.047 

J{inf! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651i,8nn 
Paper feeding machine. T. C. Dexter . . . . .  . .  G;jti.S:{8 

P E R F E CT · P U M p · P OW E R .  ��g�� i�l���"ag�,gi�;,t;�� I_IL{ �i:;�'lT1a'L . . . . . � �g:�t 
is attained only in the PH per. 8en�itized photographic. A. Scbwarz . . . . . .  656.751 
TABER ROTARY P U M PS 

Pb
��

i'r;�phlC
��
egatIves

: . 
prOdllCIIt!!

:
H. M. HUII-

6"6 "69 
Piano auxil ilHY pedal attachment. ' Bohrer '&, 0 , / , 

,\te!':-tuer. . . . . .  . . . .  
Pill. See Clotbes pin. 
Pin bolder. A .  A. Richardson. 
Pipe. See TobHcco pipe. 

. . . . .  (j5G.liZ5 
. .  . . . . . . . . . . . . .  656.66" 

Pipe clamp. \V. \V. Stewart .. . . . . . . . . . . . . . . . . . . . . . . . .  G5H.756 
Pipe clanq)ing and supporting device. O. Eggert ti5/i,783 
Pipe cOllplill�. C. Eibee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.itUJ,1fi 
Pipe cnupling. flexible metal. W. Schmid... . .  656,667 

. S. A. ����
l
�J;'�i����I�· ��I�

V 
·1'������1�

I' 
cte�·ic·e: h'y(ir�i;l'ic',"j: 

656,705 

______________________ H. Batcher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;.;I;.SOI 

I F  YOU HAVE A SHOTGUN Pla�';,� .. 
or

.
b�tr • . .  ��ecbani

.
slll . 

for pili �g. �: \�. [-Iu� 650.84 1 
Pole piece!'. mealls for secllrill,!.!", H. Geisen-

and use it oi'ten, you know the barrel " leads "-the fric­
tion leaves a lead depost which causes "pits" and means 
expense. You clln't stop the deposit, but you can re-
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Cjuickly all lead, rust or other foreign lDatter. It won't 
injure tbe barreJ, as the brass wire gauze is softer than 
the steel. and it will lase a Ii fetime. as ti le real wenring 
rg�t ¥��a�

e
g::�i�

c
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n
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Booklet free. " Used eVM'Y'l.vhc1'e in the c'iv'il'ized 1vm·ld. , l  
l h e  G .  T.  Tomli nson C o  . . 1 0 0  S .  Baker S t . .  Syrac u se , N .  Y .  

fHE OBER LATHES 
For rrurning Axe, Adze, Pick 
S ledge, Hatcbet, Hammer, Au· 
gel', �'ile, Knife alld Chisel Han­
dles,Whiffietrees, Vokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Chair Legs and other 
Irregular work. 

or Sene! for Circulm' A. 
1 he Uber MIg. Co., 1 0 Bell St .. Chagri n Falls, 0., U . S .A. 

TH E B E ST B E N C H L AT H E �"K::'�lf,�g.1."::l::�� § 
here in cut, and com- , l;1 
p,rises Bed, Head St.ock, 
l'ail Stock, rr Rest, Face 
P late. Two Centers and "::t:;7 
Binder Bolt. Form of bed "-' 
maKes possible tbe clamping of various attachments 
without distol'ti�g the metal. Other special features that 
give genera] satfgfaction wherever tried. ""'01' further 
and fuller particulars send for free descriptive booklet. 
The Pratt & \Vhitney Co.. Hartford. Conn. 

N I C K E L  
AND 

Electro�Plat ing  
AODaratUR a n d  Malenal. , TBE 

anson & VanWinkle  
Co .. 

N"e" 'i1 1'1,. 1\ • •  J .  
136 Liberty St.. N. Y. 

30 &, 32 S. Canal St 
CbiCa.l!o. 

ACETYLENE APPARATUS 
Acetylene number o f  the SCI1';N'l'! .I!'IC Ai'l ER1CA " SuP· 
PLl::M �l'\T, describing. with full illl1stration�, tbe most 
recent. simple or home made and commercial apparatus 
for generating acetylene on the large a.nel toimall scalp-. 
The gas as made for and used by the Illicroscopist and 
student ;  its use in the magic lantern. The new jj'l'ench 
table lamp making its own aeetyJene. Contained in 
SCI E:\,T1FIC A�I ERTCA X SUPPLEMENT. No. 1051. 
Price 1 0  cents prepaid hy mail . �'or otber numerous 
valuable articles on this sUbdect we refer you to pag-e 21 
��d\��s�.

e
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Telephones, 

honer . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Potato sorter and cleaner. \V. H .  Gilmore . .  
Powder, slTIok(>less.. J .  A .  Stransky . . . 
Power. E-!-ee "'ave puwer. 

65 tU)fil 
. ti5ti.!J;i7 

fi5!;. t578 

Press. See Ralilll! press. Brick press. Cotton 
pre!'s. Printing press. 

Press feed mecbani!'ln. }1�. 'l'yden.. . . . . . . .  n;')o.!110 
Printing press, G. A. :\.latn . . t i  .. if).OCI 
Project ile. Co :\1. Rrmvll . . . . . . . . . . . . . . . . . . . . .  656.9a3. 6,jti,!)34 
Propellil ll! ano steerillJ! mechanism. boat, R. S. 
Pro��ll�g�

s .  
iriecballis;�: ' bO;l't : '  ·C� ·H·" ijioIt;str·()ITi: 

65f5.Gn2 
1;57,053. 657.054. 657.058 

Pul ler. See Staple pul ler. 
Pul ley. split.. \V. A. Clark. . . . . . . . . . . . . . . . . . . .  . . .  fi56,nH 
Pulp compressing apparatus. J. Westaway . . . . . . . .  6;")fi.t;S2 
Pulp materials. appara.t.lIs for manufacLuring ar-

t icles from. J. :\1. Leaver. . 656.7'''2 
Pulp strainer. It. Dietrich . .  . . . . . . . . .  6.�fi.7Iiti 
Pnmp. F. \V� Blancbard. . . . . .  . . .  . . . . . . . . .  65li,S:lt 
HaCk. See Hay und slOck rack. 
Ra/!s. treatment of � i 1k. G. Kreuter. . .  fi,jti,(;.t8 
Hail clamp. A. C. Wi l liams. . . .  . . . .  I?:?t.;.��� 
Hail joint. C. B. l<:alTles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Il:Jh .HH.) 
l{ailway . . J.  �parl'ow. . .  . . . . . . .  . . . . . .  ti.")li.7;)� 
Hailway chair, Plewman &; Grabam. . .  {l..�.B27 
Railway rail joillt. I.\. A. Christy... . . . . . . . .  1��i.31O 
Railway switch. '1'. Copeman. . . . . .  fl;iI;.fl�1l 

t�:l1:�� 
s
��,��th 

Ao:er<��i���T! 'mec'b�li1i'stn� ' C� · · N" 65�.O·&4 
H.ai�;I�

e
t�;;lCk· f;ls'teJ�i;;g: :1',: ·n·. · i{�istoil . . . . . . . . . . .  : �::��1 

H.ailway tracks. construction of. G. Lindenl.bal 6.�i.fl86 
Railway train lIight signal. E. B. Pope. . . . . . .  fi.'ltl.72li 
Haker �age and saw jOIDl.er. J. A. I£asley. . .  fj51i.7:1f} 
Ratchet- brake. J. Clnrk. . . . . . . . . .  . 656.942 
)(azol' safety, A. W. Scbeubel· . . . . . . . . . . . . . . . . . . . . . 657,010 
Register. See f<�are register. Hot. air register. 
Regulator. See Draught regulator. 
}i�l�)!������J���e��i\�;,t ;l!'�;)�� �;o�lt��I��es: 

. .  : :  ��:�:+� 
Releasing oeviee. animal. F. A. Sprenger . . . . . . . . .  G.-'lo.m2 
IUvetill,!! apparatus, h�'c1raulic. S. Foreman, . . . . . .  fi5H.S15 
Botal'Y engine, .1. :\1. Evans. . . . . . . .  . fi5fU;fj4 
�Hfety gate. pneumatlc. \Y. 1'. Horn . . . . . . . . . . . . . . .  n.-'li.Ofit"i 
�a�h faslener and lift combilled, 'Y. D. Snyder . .  t)5fi.704 
Sash fastener, <::.torrll. E. H. Dulton. li;')I).li1:1 
Saw. band. C. H. \Vi)son. . . .  656.7'78. li;'")fi.i7!1 
Saw set, '1'. ?\1cKelvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."ifi,!¥..1.1 
Saws. adjustable axle bearing for band. A. Ar· 

nold . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  H5H,SOO 
Scenes ann soumis. appa.ratus for taking and reo 

producill)! animated. A. Haron. .  . . . . . . .  fif,!t71';2 
Scraper. Cott,(lIl. N. C. Harris. . . .  fi56.!J71 
Screen. See 'VlIldow screen. 
Screw machine nUl'lin� die holder, P. E. Dorn· 

heim.. . . . . . . . . . . . . . . . . . .  ()f)fi.fl52 
Scnt-china- machine. C. J. Dear. . fi5i.O�;-) 
Seal, A .  B. Schofield. . .  . . . . . . . .  . . .  6;'")I).no�i 
Seal. bottle. A .  N. Houg-hton . . . . . .  . .  657.01i7 
Separator. :;;:'ee Stone s.eparator. 
Separator. G. A. (iihbs. . . . . . . . . . . . .  . . . . .  . .  65lj.710 
�ewlng m:lchine. oversemning. n. NobJe. . . . .  t).-'lIi.S;,)2 
Shaft ina-. m:1('hinery. �. �. Fletcher . . . . . . . . . . . . . . .  ti;'")(i.i I8 
Shaping' 01' planing ITIllchine. Steen & \Varner . . . . ()'1Ii.7!l'J 

�:���£�'I.
m

�t�� 
C
I}�!�; I�;��Wt �!l�; [;�igJlitV �Fg���;I : '  '1;ele� f);JH,! 1 1 1  

phone trunk linp signal. 
Signaling apparatus, electric. EllicOtt & Oeb· 

ring.. . . . . . . . . . . . . . . .  . . . . .  l);'")fi.!1.:"7 
�kate. 1<..":. H. [{nn.pp. . fi5f1.Bt!1 
Skirt! E. I�. Elliot-f. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  fi;jtj.RI·' 
�Jlap. har1less. A. B. Cameron.. . . . . . . .  f);")fi.n:;.� 
Soil cl'll!'iler or pulverizer. C. ,1. Pnlt . . . . . . .  . . . . fi."ili.7.IR 
�ole leveli1lg machine. slwf'. Cilley & Gooding . . .  ("i;")I;,7f:4 
�Plnl l i llg aprnratll�. (.;. O. DJ';lper . . . . . . . . . . . . . . . .  fi5fl, �);J·1 
�t flcker chut.es. hood for pllPllmatie. G. Sweet. li;;Ii.li-;-!l 
�taf'ker. J)llen mat ic st 1':1 W. \\' • .  J. l{andol ph. . (i;'")fi.7(l1 
�ta,!Ze l1lHC'hi l leI'Y. C. L. Hagell . 1i;·I,i.Hlj!1 
:;:'t:l])le pllller. A. Axeltrlll . . . . .  I;;")fi.711 
Steam heat P-r, n. \\, i ler . . . .  . . . . . . . . . . .  . . .  fl.�16.t .. S.t 
Stone. artificial. .1 1 11.111 SOI1 & Hendrix.. li;)I;,I;!)'i 
Stone SepHI'Ht(ll'. 1 .. C. BOllllut . . H;ill.bO.t 
Stopoel'. See Bot t le stoppel'. 
�tove. E. R. Hryer. . . . . . . . .  . . . . . . . . .  0511.811i 
�����: ��it'l �)lg.

P
i,�k6�;��� . . . .  : : : : : : " . : .' . . .  . . . .  �;�:��� 

�tove OJ' l'alla-e water back. \-Y. J. Wood... . . . . .  6;)ji.f�"7 Stove, vapor. C. J. Search . . . . . . . . . . . . . . . . . . .  6.'>(' -(Jl . f).:"fl.7!)2 
�trAw COIl\'eyer. pneumatic. Ostrem & Hat:el1 •• " ';;'")7.nI-iS 
Str()ppin!I l1111 ('l1 il1e. V. Karnpfe et· a l .  . . . . . . . . . . ...... :;,�i.R18 
�tucco tltlwer:-., TlI:ll1uf;lcl ure of, '1'. Heinbe , . . .  _ li.=)7.010 
�weeper. !'ecTionHI rot:l r.v .  H. H, Adams. . . .  . . .  ti5U,761 
�witcb. �p-e 11:lef'tric �witch. Railway jWit(;!l. 

THE SIMPLEX INTERIOR ;r::���' C;;e�\�;:�':g';� i � n k. 
. . . . . . . . . . . . .  . 

TELEPHONE COo, 'l'elautographic apparatus. F. Ritchie . . . . . . . . . . . . . .  656.828 
43 1 Main St" CIncinnati, Ohio . I (Continued on paue 159) 
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---=--=-------- -------=---- by any amateur skilled in tbe use of tools. alJd it wil1 

A t I G B 
work as well as a $125 balance. rrbe article is accom· 

ce y ene as u rners . / panieci by detailed working dmwings sbowing variuu8 
Schwarz Perfect ion Lava Bu rner. �\���S ��':�lil���
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Highest awards in all Acetyle-lle Expo· cents. For sale by l\1uxN & Co., 361 Broadway, New 
sitions. Made of one piece of lava. Are York City, 01' any bookseller or nE'w�dealer. 
��lt!���S anWe1e?�d1f;1�s��ic�ntfi�a1·-

NO Blowing. so
. 
Ie Agents for Smoklll.g. . •  the U. S. and 

pet'fe����I��\����Jl���· Canada .. 
ill. JUIU)HBERGER & CO. 

fiO \\Tal'reD Street, New YOI'k. 

G E RE GASOLINE [NGIN E S  .... ""T�F'"F-'f'9fmif1 SIMPLEST BOAT ENGINES MAOE 
-I 0 CAS I N ··· OPE N B OATS :e tNGINf CA6T1N6S. BOAT FRAMfS 3 _ GlO.H.GERt YA,"TlAUNCHWk.s. 

N EW  CAT. FOR 4 STAMPS GRANORAPIDS.MICNIGAN. 

Manufactory Established 17'61. 
LEAD PENCILS, nOLOR ffiD PENCILS. l:lLATE 
PENCILS. WRI'l'ING SLATES. S1.'El<!L PENS, GOLD 
PENS, INKS, PEl\f'IL CASJ<;� IN SlLI'ER AN ))  IN 
GOLD. S1.'A'l'IONllRS· RUBBER GUODS. RULERS. 
COLOl{S AND ARl'lS'l'S' MA'l'ERIALS. A book that should_be 

read by everyone who 
buys or llses pai n t will 
be Inailed free on re­
quest by the makers of 

78 R eade Street . New York, N. Y. I lUallufactol'Y Estahlished 17'61. 

$1 Y E A R L Y  F O R  
I t  has heen found that i t  costs � 

Pallon's Sun Proof Paint. 
Special inducement and 

agency to dealers, 
JAS. E. p.&.TTm, (;0., 227 1.akr St., ;tlllw;lUkf'c, Wis. 

�::�el ��,�iy��Jil }!;I�I�;:; ��er..,_rz_ 
repair. That -spe:lks wei! fol' 
their superior make and 
(!ul'a bi!i t�·, doesn't. it . 
Th",re i;; lin ulore " 
nomit-a! or serviceable 
enj:dllt' madt· for miue.�. 
q u a r r i e s . (locks, ell'. 
?lluclt c h t: a p e r  thal l ��IIIIIIi:�!!I! 
steam. Both friction and 
�cared IHlisl li tol;')U h. I ' .  Weber \;as &. Gasol i llc (). Box 1 I ::l:!-.1., Kallsa� City, .\! ( ) .  : 

The Standard. i 

ARTES I A N  
WeBs. flil and Gas WelJ8 dr\Bed 
by C0ntract to any depth from50 
to 3(XX) feet. We also man ufac· 
tur� and furnish everytbing re­
quired to drill and complete 
same. POl'Lable Horse Power 
and Mounted Steam Drilling 
Machines tur 100 to 1200 feet. 
Write us stating exactly wbat 
is required and send for illus­
trated catalogue. Address 

AND SUPPLY CO, 
'iUI:K, U. S. A. 

'I'he only " Dripless" 1 
l'ea and Coffee :-;train· 
el·. �o elril) to soH lin· I en. .No f a  I l i n  g otf". ������============�� Nickel plated. Mailed -
on receipt of 25 cents. 
Stnndnrd 8t ruiner Co. 
Dept. K. 37 M a i d en 
Lane, New York. 

The Ideal Hunt ing S hoe 
'rbe concentrate<1 product of  tl.fty 

b
ears of sboemaking skill. rren incbes 
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cannot burden. 'rhe best storm· proof 
shoe ever pJaced on sale for Klondike, 
�� �l��� u��iJri:����e�:11���e��.o��gt t��i. 
'l'housand of pairs sold to satisfied pa 
trans. lll.us. Gatalnt]ue Free. 

�'(. A. iSilU 'l'H & ";ON, 
Manufacture1':-', 21) and 31 N. 
1 3th !St., l"hiiadeh)hia. Pn. 

G E.T A MOV E OM Y O.U 

ACETYLENE GAi:3 AND CARBIDE OF 
Calcium.-All about the new liJuminant. its qualities, 
chenJistry, pressnre of l iQuefaction, its probable future, 
experimentl!1 pel'fOl mer] with it. A most valuable series 
of articles. giving in cOlllPlete form the part1Cular� of 
g��Sg���·?J;:;;OI�,
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�1� ���: J j�rn, ��J ��rl��� It  � � � P1L�1[��'1'i .. f 6�' 1 ����: 
1 11 : 1 " .  1 O:��. 1 U .i 7 .  l 1W4, 10' I .  1 0"'!, 1 OS'..!. 
1 0�3. l H� I .  1 «11-1

·
' , 1 0  .... 6. 1 1 11 4 ,  I t ''!'L 1 I :�''!. 

1 1 4 �. and 1 I �) U .  Price 10 cents eacb, by mail, from 
this office, und all newsllealers. 

N O W  H EA DY. 

Gas Engine 
Construction 

B y  H E N RY V. A.  PARSELL, J r . ,  M e m .  A. I.  Elec. E n g  . •  

and ART H U R  J .  W E E D ,  M .  E .  

PROFUSELY ILLUISTRATED. 

Price, $ 2 . 5 0 ,  postpaid. 
rl'bi8 book treats of the sllbject more from the stand­

pOint �f practice than that of theory. The principles of 
�gr�b��:�n�

f
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po�er engine is taken UJl. 
Fll'st come directions for making the patterns j this is 

followed by all the detail� of tbe mecbanical operations 9f finishing up and fitting the castings. It is lJrofusely 
�lIustrn..ted witb beautiful engravings of the nctual work 
In progress, showing the modes ot chucking, turning, 
���ii�\1T !b�wrn
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Dimensioned ,,'ol'king dl'a,vings give clenl·ly· 
the sizes and (ormi"' of tbe vllI'ions details. 

The entire engine. with t.he exception of t.he fly-. 
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be made on a simp:e eigllt-incb:. 

i;lJI;s �g�iT�!
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one can figure out the dimentions of simila.r engines of 
otl"l er powers. 

EVC1'Y illusu'atioll in this book is ne·", and: 
���f.:{�alL�:

g
v�ugy��e�96a�!:ge��n.esSIY for this; 

� Sene! for Circular of Contcnts. 

M U N N  &. CO. , P u bl i s h e rs ,  

3 6 '1  B R O A D W A Y  N E W  Y O � K .  



SEPTEMBER 8, 1 900. 

ElECTRICAl �1�3usand. 
E N G I N E E R I NG 
TAUGHT gtneerJl11g, 

I ,jeutifi, �mtti,au. 
Telegraphy. H. D. Bartholomew . .. . . . . . . . . . . . . . . . . .  656,832 
'l'elepbone signaHn}C appluUlce for party t.ele-

pbone lines. Steiuer &. Tuck • . . . . . . . . . . . . . . . . . . . .  656,907 
Telephone switcbboard supervbsory signal. F. R. 
Tel:�1��I��;·s·ien;: .�,: 'G':Rugh:" 

. . . . .  �:� 
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B Y  _Il 1'eJepbone trunk l ine signal, .... R .  McBerty . . . . . .  G5ti.!1fI7 

I j;:� : l l �g��:::��� 8liT�e �e��I�:d·Y : : : : :  . . . �:�i1 
'I 'bill coupling, R. I£ccles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.H55 I MIIH'M '� "Id .. ,h Y'�. Tho "'" C;"" '" tho ��y. I 

JNVEST I GATE 
THOROUGHLY 

EfORE YOU PURCHASE A TYPEWRITER. 

T�E 5MITH P�EMIER 
f,f;/I ment IJqIJr approval as It /U//IJ 
meets requIrements at everlJ point 

ART CATALoGUE FOR THE ASKING. 
THl: SHIm PRfMlfR TYPEWRITER (0 

�Y.�ACUSE. N.¥. U.S.A. 

THE whole history of the 

world is written and pic­

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg­

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at alJ newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
W E ��KLY. 525 West 13to Street. New York City. 

1 2 ,500 R EC E I PTS. 708 PAGES. 
Price.  $ 5 . 0 0  i n  Cloth : 56.00 i n  Sheep ; $ 6 . 5 0  i n  

Half Morocco. Postpaid. 

T,�o�� h�:��\� 
been on the mar­
ket for neurly 
six years. und 
the demand I'orit 
has been so '''''eat 
that twelve edi­
tions have been 
called for. 

The worl, may 
be l'eo'arded as 
the p�oduct of 
the stndies and 
p r a c t i c a l ex­
perience of the 
ablest chemists 
and workers in 
al l parts of t he 
world; the infor­
matiull �rivcn be­
jng of the high­
est vaLuC,flrnl ng­
ed alld condensed 
in concise form, 
convenient for ready use. Almost-every inqniry 
that call be thoug-ht of, relating- to for:nnhe used 
in the various manufacturing industries, ,vill here 
be found answered. 

Thm:e whp are enga.�;-t'd in almost any hl'anch 
or ind ustry will. find in this book much that 
is of practic.ll \'alue in their respective callin!..!'s. 
Those who arc ill SO:lrd, of independent hl1siness 
01' employment. rcIHtin�' to the home mann factnre 
of sa lable articles. will finn in it hundreds of most 
excellent sug·gcstiollS. 

MUNN & CO . ,  Publ ishers,  
SC I E N T I F I C  A M E R I C A '"  O F F I C E ,  

36 1 Broadway, N EW YORK. 

'l'hreadinJ.! machine . .  1.  H. MacLauchlalL . . . . . . . . t-i5fi,lHS 
Threading machine feeder attachment. 1'. B. 

Rolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G.i7.CXJ9 
1.�icket . pin. Kohnle &, Kuhns . . .  . . .  {�Xi.�:n 
1'ie. See Cross t.le. 
rl'in. electrolytica l ly treat Ing scrap, B. D. Ken-

dall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  056.982 
Tire. elastic wheel, 'l'ubler &. SamueL . . . . . . . . . .  ti5ti.8tj5 
Tires. valve attaching device for bicycle. R . . 1 .  

Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.:)7.000 
Tires. valve for plieumatlC bicycle. F'. Hicbter .. . .  th�7.007 
'I'ubacco llIoist-eller. J. U. l�ritfell.. . . . . . . . .  . . . .  l).o)ti.81ti 
Tobacco pipe. 1:1 .  H. Burtull . . . . . . . . . . . . . . . . . . . . . . . ()57 .019 
Tubacco pipes. etc . .  filter cartridge for. E. Land-

fried. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  fi:!f!.l!:? '\' t ,mme l:HlPPOrt.. vehicle. O. &. C. Staton. . . . . .  o;)h, 6 1 o� 
'1'001. com binatioTl. W. ,I. ilal'lles... . . . . .  006,1;22 

:::���;� ���ll�I����'il�io��!;\�ri· .. �. 1.1�1l. . . . . . . . . . . .  : : : : :  �:nY 
'l'oY. '1'. Blake. . . . . . . . . . . . . . . . . . . .  6.1{j.!�1 
:f��: tne�b��i�S.HR1: H: ·S;1·r.,iis : : : : : : : . : :  

.
: : : : : : : : : :  �:�1� 

rl'race lock. adjustable. F. \V . Crafts . . . . . . . . . . . . . .  657.02'2 
rrl'ap. See insect trap. 
Trimmer. �ee Veneer trimmer. 
'l'rolley . .M. rr. Scllaffer. .  . .  t.i5l"j,7�'O 
rrrllck. car. J. A. Brill . . . . . .  . .  . . . . . . . . . . . . .  Htxi.8iS 
Tl'uc\e car. J. 1 ... . Levy.. . . . . . . .  . . . . . . . . • • • . . . . . . . . . .  tj;)ti,!W 
:f!:����: �va���i�l<;::i·J�·J��;y: 'ji-:. : : : : : : : : : : : : : : ' : :  :�I:rt� 
:r��!?I�' ���i��

i
��·.\r\\��I'����: " ' : : . : .- : : : : : : : : : : : : :  :tJ}JV 

Tube. See ::\-1 aili1lJ.! tube. 
Tube flanging device . •  '. \V. Bal'tl1els . . . . . . . . . . . . . . Ii5G.li2i) 
Type bar mucbi"ne. H. H. St .. John . . . . . . . .  fi57,040 to 657,04:; 
'l'Y)Je bar or matrix macnines. spacing or juslify-

T�' I;�fvr��:I�,
c
J.

f
fl�· I�t�tps��: ���.I.I: : :  

. . . : :  . . . . . . . . .  : :  �:� 
T,'pewrilillj;! m3cll ine. W. H. Fox et a1 . . . .  H56.7S;) 
'· : lccine lymph . gl�cel'inized . K :\1. Parker. . .  1i57.0l)X 
" ;lccme point carrier. H. \V alsh . . . . . .  li5ti,Ul4 
':alve, A. l�: Bro.omell.. . . . . . .  If!�.��! 
\ alve. D. G I l christ. .  . . . . . . . . . . . . . . . . .  . . .  (j.;'>h . . If}o") 

�: ;�l�:: 
a
c����I�/:l

t
�� }�����

. ;�l�;" \����" c'liec'k : '  jj: ' .�': U5ti.75!l 
]\10ra-an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5H.74G 

\'nlve. engine. \V. B. Haines . . . . . . . . . . . . . . . . . . . . .  1)51).888 
" alve fol' fluid uperated tuols. throttle, C. [ ( .  

Johnson . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . .  . .  H5fi.nSI 
Yalve. hydrau lic motor . .  1 .  \Y . . J ( lhn�OIl. . . . .  lj.o)h.740 
Valve. I,)comotive t.ender. F. P. Couel'. . . .  . . .  I)5tUi2U 
VHlve. lIon· freezillJ/. Schmitt. & .McGlIIl1is . . . . . . . . 6.Xi.731 
Valve. t.ank. J .  E. M inor .  . . . .  ().�i.S4!! 
Vehicle brake. �'. '1'. Harrington. . . tj.�i.!i41 
Vehicle brake, C. \Vigg. . . .  . . . . . . . . . . .  li5ji.7�!7 
Vebicle frame nH.�chan ical jOint, J . ' ·S: ·  Coi)e� 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . f;:-)ti.7fi;j 

�������'s����Oc: �: llob�e�.
i
����

.
. . .  . . .  '. : ��'.�� 

Velleer trimmer. A .  Nelson.. .  . . . . . .  . .  . . .  t!;jI!.�;�; 
Vise. bench. K H . Slleldon. . . . . .  . .  . .  1)'1h.d.� 
Voting booth. J. H. liafter. . . . . . . . .  . .  w7.02!! 
Voting machine. V. i\:t .  Iloring. . . . .  6.")1:5.713 
\Vagon attacbment 1'01' carryll1g axes': 'G: ' \,;: Lentz.. . .  . . .  . I!�.�� 
\Vagon rUllIlil lA! g'ear. A. Boeker. . . . . .  tihli.8().'{ 

����g::lgti��i��il�;: �':: J:���lo�ce. : :  . . . . . . . . . . . . . . . . . !t�i:1Jl��1 
Wat.er ba�, Illdia rubber . •  1. Parette.. . . . . . . . .  l).')ti.!�:'7 Water heater . in"antaneous. M. I.  (;ooen . . . . . . . .  l;;io.H13 
\Vat,er with Jras, apparatus tor impregnating. E. 

C. \Vorns. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi:jtdl1\1 
\Vaterillg Tank. poultry . . J. Ray . . . . . . . . . . . . . . . . . . . . . ti;\fi.727 
\Vave motor. G. W. Huff. . . . . . . . . . .  . . 1i,1ti.ti45 
\Vave power. '1'. C. Clarke.. . . . . . . . . . . . . . .  ti:)(UI..J;i 
Weather strip. ,1.  H. Foote. . .  . . . . .  t.i56,t);:).l 
Wheel. See \Vindmill wheel. 
Windmill. C. �'. AI"e!'. . . . . . . . . .  . . ti5G.922 
WJIldmill w h eel . .  J .  �"J. Albers . .  . .  li56,H21 
\Vindow chair. P. C. Cam pbel l . . . . . . . . . . . . . . . . . . . . . .  li;J6,b'2ti 
\Villdow frallle alld sash. metallic. C. D. Prurten . 

65{j.tij!). 1l5G.fifiO 
\V indow screen. (;. A .  V0111den . . .  . . . .  Ix;I1.SXl 

����l �r�g�e���i�� �1�;�:���II;�::S: 'Ai: 'A: ·j �lCqllf;s . . . . : : :  �n:�!g 
\Vork ga!.!e. K 1'·;·:\·lower. . . . . . . .  . . . . . . li.:)li.72:) 

��;�::�gg�a-EtG�t��I��·d�����: .��t
ers . .  

. . . . . . . . . . .  �:8�� 
DESIGNS. 

i A luxurious smoke at a consistent price with good quality. ff:�fol' iEI'O'lV i 
* A fact proved by their enormo!;s sales. a�a on 'V�r�J 
���IIS��HL, ��:.�. ��:tt.��;+��.���!��!:,�?d ,ard .�V.�,:,,�.�. ���y; .. ; .. �ga�:.I1.". 

I F  Y O U  S H O O T  A R I F L E  
Pistol or Shotg'ttm, you'll make a Bufl's 
Eye by sending three 2c. stamps for the Jdeal FJmul-book ' A," 12ti pageR 
FltEE. The latest Ellcycloped la of 
A,,.ms, PO'I.vdus, Shot £ulll Bullets. Men­
tion Scn:N'l' IJo'IC A M I�I.UCA�. Address 

CO., NEW HAYEN, COXN . •  U. S. A. ----

50 Y E A R S '  
E X P E R I E N C E  

ql��kvl�
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�S�;;��u�� gu�

k
�l�?�lfo�� t��c\�,bt��ble�:� 

invention IS probably patentable. Communica· 
tions SlrictJv confidential . Handbook on Patents 
sent free. Oldest agency for securing- patents. 

Pa.tents taken throu:.rb 1\1Ulln & Co. receive 
spcc·iaL notice. without charg-e. in tlw 

Sci�ntific }fm�rican. 
A handsome1" i llust r:lted weekly. Largest cir· 
culatlOn of ally 8cielltiNc journal. TerDiS. $3 :1 
year ; lour months. $1. Sold by all newsdealers. MUNN & CO . 36 1 Broadway. New York 

Branch Office. b'25 F St . . Wasbington, D. C. 

Cb� Cyp�writ�r Excbang� 1 � Barclay St . .  NEW Y O R K  1 24 L a  Salle S t  . .  C H I CA G O  
3 8  Bromfield St . .  B O S T O N  
8 1  7 Wyandoite S I . .  

KANSAS C I T Y .  M O .  
2 0 9  North 9 t h  S I .  

ST.  L O U I S .  M O .  432 Diamond SI . .  
PITTSB U R G H ,  PA. 

3 West Baltimore SI . .  
BALT I M O R E .  M D .  

5 3 6  Cal ifornia St. .  
S A N  FRANC I S C O .  CAL. . We will save you from 10 

to 50% 011 Typewl'iLel's of all makes. Send for 9ataloaue. 

FACTORY FOR SALE 
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floor, briCk boiler bouse. 3-story frame factory bui ldinl.' , 
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I������ ITYPE W H EE L S .  M O D E L S  &.EXPERIMENTAL WORK.SMALLMAtHINERY _�8.. E.TC. "EW -:O� 5TENCIL "NORU 100 NASSA U S '!' N.Y. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bldg .. Frank!
'
i n  Square. New York. 

'AMOUR & LI TlEDAlE MACHINE CO. 1 3 0  W O R T H ST • •  N E.W Y O R K. 
iUllke illodels u f  A ny 1'lIieltine to Ordel'. 

T U R B I N ES � SCUll for C iI'cular "1'1." 
J A S .  L E F F E L  & C O .  Sln'jug-field, OhiO, U. S. A. -------------------

WANTED-to buy. a small second-hand Ice PlantMa­
chine, ill JZood working order. Plate system prefer�ed. 
CapaCity, 10 to 30 tOllS a day. State lowest cash priCe. 
Address W. J. SOn,IONS & CO., NORFOLK. VA. 

GAS E N G I N E  CASTINGS.  
Materia.l::; and Blue Prints. \oV!'ite for Cutalog. 

PARSELL & WEEt). 1:19·1�1 West 31st St., New York. 

A UTOillATIC JUAC H I NERY IHJILT 
to order. OUI' faCilities and experience in  this line are 

f;Oc::it��I��lI61'��f������1��a) �';,!�:��e correspondence 
0'1"1'. 1'I ERGEN'l'HA LElt COnPANY , 

Incorpurated, Baltimore, .Md. 

Magneto for Gas or Gaso l i ne Engine I g n iters 
No batteries ust:d. Self-lubricating bearilLg'S. Dust 

:lnd moisture proof. Brushes self-adjusting. l\Iate­
ri:ll :1110 workmanship the BEST. �� GUARA1">TEED 
FOt{ o.,·�: YEAIL Send for circular and price list. 
GIDDIXGS & STEVENS. Rockford, Ill. 

B A L L S In Ivory up to 4 illch. In 
CompositIOn, in L\gllulll 

.� �l;.�B�·�g?g��li ��(�d\lgf 
any kind up to 12 i�C.hA .A�.j:f'j.jWs:·o,j\�1edO. Ohio. 

S 3 a DaySure ��d�v':,S
Xfl�������� 

how to m;lke $3 a day 
absolutely sure; we 

. fllrni!lh th? work and teach you free, you work in 'he localtty where you live. Stnd us your address and we will 
�xplain the busine.8s fully, remember we guarant�e 8. clear profil oft� for everY.d;tY ,s work,absolutelysure, Write a$ once. ROIAL MANUJ:iACTUJUNG CO., Dox3 54 ,  Detroit, Mich. 

:�p11e����;:a
e
8�, �g;!i��

e
O��rh�:�;rS�. BA��� k:��g� 

773. New York. 

feet with storehouse on same ;  a hargain for a mannfac-
Air brake conpling member. M. �. Levering . .  . ;);{.l2fl turer wbose business is adapted to tbe size oftbe plant. 
Atomizer casiTlg'. 1. Q. liUT'IH'e.. . . .  

:E1. 1 �ti I Inquire un the premises. � Brass Band t 
13all patter1l . baby'8. E. (;. Newel l .  . . . . . . .  ,").,{ .l_ .t ----------___________ _ IUfltrumcntM, Drums. Uniforms, 

& Supp Ie". Write fOT catalog, 445 
illustrations, FIUo:�; it gives in­
formation for musicia.ns and new 

Battery cel l .  D. H. lJurlinJr, Jr. . .  . .  . . . . . . . . . . . . . . . .  :t{.l:-{l 
Bell. )1'. A. Scralltoll . . . . . . . . . . .  . . . . . . . . .  . .  aa.1.t2 
Belt. 8kirt supporting. 1\·f.  L. Shep;,rd . . . .  ;);{. I I!I 
�:���l� g:��: �: �:\�il�����.�I:�: . . .  

. : �t�::!� 
Bicycle pedal rubber, If. A. \Vilcox . . . . . . . . . . . . . . . . .  :1:� . I .J.X 
Brushes. etc . •  back for, H. A. W eitlman . . . . ;{:l.121 
Cbopper frame. food. H. K. \Vo()d . . . .  . . ;);{. I :H 
Clothes line section. H. M. Vin!'lon . . . . .  ;{ll.l;);i Cow t.ail holder member. K S. (;eer. . . .  ;);l.t:{ti 
Curb and gutter block. S. B. 1\101'51:1. . . .  :{;i.140 
Frame, ornamental . D. Piersol . . . . . . . . .  . {m.I·!8 
)(rll i t  cutter standard . . 1. B. }1·ariss. . . . . . . . . . . . . . .  . a:t 1:-{5 
Hatchet head . .  J. F'. Duffy. . . . . . .  . . . . . . . . . . . . . . .  all.n7 
iniJaler. H. L. True... . . . . . . . . . .  . . . . . . . . . . . . . . . . .  :t) . 1 25 
Last.. cobbler's. R. S. Sonley . . . . . . . . . . . . . . . . . . . . . . . . . .  a:i. la2 
Liquid Contailler or ve.sel . J. H. Louch . . . . . . . . . . . :;:UO() 
)·lnntel . rL 1L Price. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . :�i . l� Picture frame. \Y. H. Holtz . . . . . .  . . . . . . . . . .  . .i.LI2. 
Pill,  safety. \V .  H. Bit.t.ner. . . . . . . . .  . . ;{;U20 
Plate IifteT' body member, C. Council . . . . . . . . .  a;'.14/i 
Puzzle board. A. Kinuicuu.. . . . . . . . . . . . . . . . .  . . :{:-U2B 
Hoad roller wbeel. l7. �-. Conner. . . . . . . . .  :):1 . 1 4 1  

Sooe. J. H. Spark .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :;:<. 1 18 
�poons. etc., handle for. H. A. \Veihman. . . " XB.I:22 
Slove. heating, H. P. Gope.. . . . . .  . . . .  . . . 3:U-l9 
Stove lid l ifter. W .  J. Kennedy . . . . . . . . . . . . . . . . . . . . .  :-;B. 147 
Stove water front . •  1.  S. Van Buren... . .. i�{.J4b 
Vault ligbt. li. M. Cox . . . . . . . . . . .  . . . . . . a:llX!! 
Wrapper, H. K Shedd . . . . . . .  . . . . . . . . .  . . .  ;-;:�,lI7 
W rapper. mUltiple. H. E. Shedd . . . . . . . . . . . . . . . . . . . . . 33.110 

LA BELS. 
. , Anti Gon." for a medicine. 'Vinn & Hubbard . . . . .  7.763 
.. Apollotonic," for a bair tonic. Century Chemica) 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,7f.Q 
.. C. W. C. Ginger Ale," for ginger ale, J. D. Gor-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.753 
" Dr. Kay's Uticure." for a mediCine. Dr. B. J. Kay 

Medical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,764 
.. D&r�)�i���n&'�gl;;�i.� S.i��:�. �.1��. ��.

i
�.�� .. . ��1.1.·�)� 7,756 

U Gold Seal ." for cigaretles. Knubel Tobacco Com-
. . H��I��;S" B�b'); ' M'ixtu'r'e:,j ' for ' a 'medicine', ' it: ;1;: 7,758 

•• H�IT��;�s" Amert'�n ' Orop;;;' 
. for c8-il'ciy:"ii�1'y� 7

.
7Gb 

lel" s .. � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.752 
. .  Jewelers' I .usler." for a preparation for polish-

illg metals. glass. etc . . A. �. MHrsilliot . . . . . . . . . . .  7.75!l 
•• :Madam SilernlUIl's Vegetnble Componnd." for a 

med ici ne. Worlrls )1�leCiro- MerlicHI 11I�t.itute . . . .  7.7'62 
. .  Red '1'0 1)  Rye." for wh i!'lky . F. Westheimer & 

8011S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.7:');) 
. . V iver Mi lls," fol' rye whisky , I. A. Ho�enbeim . . . . 7.754 
. . Stay rl' hf're," for buckles. I. W. Levi. . . . . . . . . . . . . . .  7,750 . . The l1'::qunlit,y." tor �hoes. IHrect Shoe Com · 

pany . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . .  7.7'51 
I. �'be Hal lwoort ." for Cigars. Hallwood Cash Heg-is-

. .  v�l�o?-?r��
a
a
n

;;ied·iC�il· COmjlOtliiCi: ·ii. A.'  'St�oc'k : : : :  i:+�I 
PRIN'rs. 

. .  Carbolo." for an antiseptic and germicide. Carey 
& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256 

" Malt Cream." . for malt cream. American Malt 
ereH m Com pan v 257 

" W bo Nose Me." for a game. O. B. Du BOIS . . . . . . . . . 2b5 

A In'jnte(} copy, Of the speCification and drawing of 
any patent in the foregoin2' list. or any patent in print 
issued since 186.'l wil l �be furnished from this office fnr 
10 cents . In orderihg- please state tbe name anrt number 
of the patent desired. ann remit to )lutin & Co . .  am Broadway. New York. S.:pecial rates will be .e-iven where 
a large number of cOPles. are desired at, one time. 

Canadian patents ma.y now be obtained b:v the in· 
ventors for allr of the inventions named in the fore 
2:oing Ii�t. provirted the:v are simple. at a CORt of $40 each. 
(f complicated· tbe cnSt wil1 be'a little ruore. li'or tun 
instructions address Mnnn .t ( :0 . •  3(;1 llroadway. New 
York- Other forelllti patent.s may aJao be obt.ained. 

� SAVE ONE-HALF YOUR FUEL {t��!t We Tell You How. 
R�chester Radiator Co. 2 6  Furnace St. Rochester, N.Y. 

A ��ti
i
g�h����� �� ��or�rg 

wi l l  do well to write 

The Air Brush M fg,  Co. 
80 Nassau Str'cet, 

Rocl<ford. III., U. 8. A� 

E .. LE.C TRICAL SA' RG�AIN MAC H I N ERY l:iAln.-J ARC LAMPS. ALL K I N D S  AND S I �E S 
OF DYNAM05.ENG INE.S . MOTOR5 ETC. 
C O R RE.SPOND W I T H  US TO B U Y  OR SE.LL 
THOMPSON JON & CP. 105 LIBERTY ST. N. Y. 

Tne Tandom Bit GOInprOSSOI 
S I M P L E ST IN C O N STR UCTI O N _  L E S S  

I N  P R I C E .  E C O N O M I C A L_ G R E AT­

EST E F F I C I E N CY .  NO R E PA I R S .  
C A N  ATTACH TO A N Y  S T E A M  E N G I N E  . 

SEND FOR CIRCULAR TO 
S E DGW I C K - FI S H E R  CO • 

5 3 - 6 5 S. C L I N TO N  ST. C H I CAGO  
W' Mention SCIENTIFIC AMERICAN. 

N. Y. CAMERA EXCHANGE. 
5 0% Saved on a l l  makes of Cameras 

an��-fxdc���i���'� b
O
:m��r�t��'r�:l���; 

Large tlssortment aiways on hH1IcL 
Devclop'im.g, PTinti.n(J. etc. 

Ph0tO supplies of every rtescri ption 
at lO'lvest prices. 

Il.T Se·ncl 2c. stamp jor bargain Nst. Address 
N. Y .  CAMERA EXCHANGE.  1 1 4  Fulton  St . .  N E W  Y O R K  

RUBBER STAMP MAKING. - T H I S  
article de!;'crib.es a sim.ple method of making rubber stnmpR WltiJ mexpenslve apparatus. A thorvuuh iy  practical article written by an mr.ateur who bas had ex'­oerience il l rubber stnmp making. One il lustration. Contained in SOPPLEl\IJ-:NT I 1 1 U. Price ]O cents, l1 .... or sale by Munn & Co. and a1\ newsdealel'� . 

. 

bands. LYON & H E A LY, . 

lP! A.dam. St.. CHHlAGU. 

N O W  R EA DY. 

AN AMERICAN BOOK ON 

Horseless Vehiclest 
Automobiles and 

Motor Cycles. 
OPEHATI':U, In" 

Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D. H I SCOX . M .  E. 

Author of .. . �n!Oo.  GUi'lol{'II(' SImI Oil Ynpor EIIg'ln(>�." 

nnd " lh �(·hnllit·ul M on�mcllt�, nC" lce� 

uud A p l)lInllce�." 

PRICE $ 3 . 00 POSTPAID.  
"1'bis work . i s  written on a broad basis, and comprises 

in its scope a full il lustrated d.escription with details of 
the progress tllld manufacturing advance of one of the 
most important innovations of tbe times, contributing 
to tbe pleasure and business convenience of mankind. 

The uJake·up and management of Automobile \'ehicles 
of all kinds is liberally treated, and in a way L llat wi ll be 
appreciatecl by those who are reaching out for a better 
knowledge f'f the new era in locomotion . 

The book is up to date and very fully i l lustrated wit.h 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of tbe same . 

Large 8vfI. About 400 pages. Very Fully 
IIlu st1'ate<l. 

aT Sencl .for circular oj contents. 

MUNN  & CO.  36 1 Broadway, N ew York 

A Handy Book for Handicrafts-Men 
There is a " pocket preceptor " about Tools-an encyclopedia of information concern­
ing every tool used in every trade, with an illustration of it. It contains tool knowl­
edge in a nutshell and is called 

MONTGOM ERY & CO.'5 TOOL CATALOGUE. 
The latest edition i s  printed from new type and contains l ots of n e w  matter and 

hundreds of new pictures. Copious index. Pocket size. Free by olai1, 25 cents. 

MONTGOMERY & CO., 1 05 fULTON STREET, NEW YORK CITY. 
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These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORlEZ CIGAR CO., KEY WEST. 
�'''''''''''''' .......... -v 

INSU RANCB 
A6All'iST' LOSS OR. 

DAMAGE 
TO PROpeRlY AND 

EV8Ig nag a Bonaag 
Evpry outing one 
of supreme enjoy­
ment it you are 
the happy posses­
Bor of a 
WINTON 

M OTOR 

CARRIAGE 
tbe best and most 
p e r f e c t  o f  a l l  

Price $1 ,200. N o A gent�. b'i�:.l'
iC��:g�

t
ti'�i(� 

appearance. Solid in construction, light and easy run­
ning. Speed regulated at will. Hydro-Carbon System. 

i , 

WALT HAM WATC H ES 
Before 1 854 there were no 

Waltham Watches nor any 
American Watches. To-day the 
tradition that one must go abroad for 
a good watch has been exploded 

by the American Waltham Watch 
Company. 

U The Perfected American 
of interesting information 
free upon request. 

Watch ", an illustrated book 
about watches, will be sent 

American Waltham Watch Company, 
Waltham, Mass. 

Drawing t:abl�s 
,--Drawing 

and 

Boards 
FOR ARTISTS A N D  DRAUG HTSMEN 

manufactured
' 

... �;;��!;���!i��! by us, and the 
best that can 
b e  produced. 
Our " Favorite " Draw· 
ing 'l'ables, in use in a 
great many Offices and@�;=iiilii���6� colleges, give perfect 
satisfaction. 

Dainty Watches 
in colored enamels 
to match dress 
effects. 

Send for our " Blue Book" -free. 
THE N E\v  ENGLAND WATCH Co. 

37 Maiden Lane 149 State Street 
New York Chicago 

T H E  WINTON MOTOR CARRIAGE C O . ,  Cleveland, Ohio.  
Write jor our Catalo01!e COMBI NATION TOOL; 

Eastern Department, 120 Broadway, New York City. KEUFFEL & ESSER CO" 1 2 7  Fulton St., New York. VISE,  D R I LL, " 2� � .'g. 6 

A U T O M O B I L E 
E X P LO I T AT I O N  

P A T E N T S  
C O M P A N Y. 

UNUEH.TAKES :-Tht: manufacture of Aut.omobilt's and �Jotor­
Cycles. The examination of Automobile patents. To enli'it capital 
for the de\"elopment of hl\"entioIlS. 

}' URX ISII ES :-Specialists to make thorough ex:unilwtiolls of 
patents. Experts to test IIloturs aud :U1tomobiles. Opportlinitic!:I to 
Il1ventors to ·prt'seut. properly their propositlOlls to concerns wtlling 
to consider and to ulld�rt:lke t.he saIne. 

)'URCIIASE S :-All meritorioll!:l patent. ... Ikenses 111l(1 in\"entions 
relatillg to motor-cycles, 1Il0tvrs, gears, automolJiles and tlwir p:tl .;' 

F. B. HYDE, Secretary. 27 "'Hilum St., .N" e w  York. 

CHARTER Gaso l ine Engine 
USEn ��\����i FOR ANY P U R POSE 

111 Madison St., Chicago. 708 Locust St., St. Louis. 
CLAM P, Etc . ..1lJ��" U _ �:b� A C E T Y L E N E  !��ti��h

e
:o���- ��� . DO YOU KNO\" that the most ligbt, least trouble, 

�r�:tts:s�°g:t!�!r
C��l �.sif�r:.���v�irfi,§00�J*b

l
�1: 

Send for Circu- kil" � " 
Write, inclOSing 25 cents, for sumple. !ar S. A. � -- -
SJ.'ATE LINE 'rALC CO., Cliattunooga, '['enn., U. S. A. T H E  BROADBROOKS T O O L  C O M PANY,  Batavia, N. Y .  

:r-w\'�">"� 'I�)' . P E R F O R ATO R S  O F  A L'L M E T A LS � 1 01 ( ntton. (lil  aud HIl'l' :\11l1�. Ft'rtII IZl'l . ::'tllntn,!, ('rnH.'t'llq:llill� . (;a� and \Vatt'!' •••
• 
� , \Vtllk .... TJuc ... her"" .... ppar,ltol ..... f ' 1rf! .... 1 tt' I ]PI . <llld .lil kmd ... 01 (.r,Hn l\Jp,ll1l11!! :\Jadllll-

" •••• ' �\� \ .' , " 1  y. lle,l\ Y �lepl flwl I rOil Pl.ltt· ... .llltl ( \ I I IHIt·I .... I 01 �, r<'l'lllll;,! j I l l', ( \I,ll. �tolle. J o r  ......... \\� ,. , I I I l tpr". I HI. Gas al111 VapUl SIf)\t' ... an,1 I I I  .... pi·t 1.11 pllrpo"c" Spc{'laJ f"l:t.e ... tIll" ('oth'\' 
• >il ••••• \���::;\ ' ,.' ,' L t il'anlllg anu Hoa�tlllg :\l<lell ilit I ) .  ) 'l· , lq l .l1 I'd TIll <uut Iha-.s. 
• " ••• -'.;��' � >�" �� :'- THE HAR R I N GTON & KING PERFORATING CO :::.!t. l". 1 '\HI,\ ' I  . .  �\\�\\��� ..... , �  

. ,  (:UH:;\GO. 

SEPTEMBER 8, 1<)00. 

N GUN CATA LOGUE now READY. 
E "ViI I  be mailed on receipt 

W of two-cent stamp. 
THE H. & D. FOLSOM ARMS C O . ,  3 1 6  B'way, New York. 

BICYCLE TIRE REP AIRING. - THE 
�:.:n��nfh�

f 1��1�1�(?�f bi���l���; Aar����I��d
a
';}l��� j�rtt 

pliers and 1}lugu-ers, together Wit� rubber band plugjiZing 
and tbe usp. of puncture banus. 9 llJustrations. Con. 
tuined in SUPPLEME::\'T 1 1  U·.!. Price 10 cents. For 
sale by M unn & Co. and all newsdealers. " 

THE Camera 
.;It for .:f­

all around 
work. 

Begin with a GOOD CAMERA 
and learn how to use it. 

ROCHESTER O PT I CA L C O .  
3 0  South S t . ,  Rochester, N . Y .  

A'cetylene Gas Lighting 
Reduced t o  the OIOst 

Efficient, !i;afest, Simple 
and EcoDolnical Use. 

We guarantee our machines per­
feCtly automatic in action, to ex· 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va· 
rioue Boards of li�ire Underwriters. 
Standard sizes 10 to 150 ligbts. Ex­
clusive territory given to responsi­
ble agents. Correspond wito 

N IAGARA FALLS ACETYLENE GAS MACH I N E  CO.,  
Niagara Fal ls,  N .  Y .  and Canada. 

N ew Microscope fo r N ature Study 
and for use in the EXRluination of Ores, 

l\letals, Wools, Fibre, etc. 
I} Queen Acme No ,  6 rifg. Jb���I�� ai'!,� 

lng power of about 100 diameters, l se" of 
12 prepared slides of insect parts and other 
interestinll specimens, all in case, 816.00 

ill'" Ask yowl' nearest Optician jor it • 
Q U E E N  & CO. , I N C  . 

tIi!ill •• �OPtiCal and ScientiHc Instrument Works • 

writejor Circular. 
101 O

��bf'ml:'H�·.', ���aYo�t 
Stationnries, Portables, 
Engines and Pnmps. 
or State your Power Needs. 

H I G H EST EFFI CIENCY 

THt� v�1��a�d1�D MODEL� SURVEYORS ! 
STOy

a
E
n
R

d in the 

STEAM CARRIAGE 
I f  the optical performance o f  

l
our instruments i s  not 

RESTFUL SLEEP 
I n  Camp, ou t b e  Yacbt n n d  n t  Home. 

"Perfection" Air Mattresses, 
CU S HIONS and P I L LOWS, 

Sty Ie 61. cal��o����·�1���':'��sPJ�'3�t���ached. A1so 

Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 

irir Send jo/' Il!1t8tmted Catalooue. 

MECHANICAL FABRIC CO . .  PROVIDENCE, R. I.  

Tho E.rih is Covered with Velvet to Those Who Wear 

Gi l bert's Heel Cushions 
[ � �IDI<:: 'rH E I R  SHOF:S." Hell lO"/! .: I\� i�;l t���: ����11J�� �cc:��\�� ling Shoes, Arch the [n­

��eJ)" Indorsed b)' phy-
111 the hcd, f.,1t dOWl1, nOll't refjuire Inrgtlr �'il�����s. � �::�ll),1�5t'.I;ac� 
inch, ;:Inc.; 1 inch, 5\1e, PCI' paIr. At shoe :Illcl department stores. 

R EA 
D

-���/'
o

��:I��I
�'

d!i;�, ��\�: height d�·sired. and 2-cent stamp for 
G I l.REnT llFG. CO., U5 Elm Street, noche�ter, N. "1'. 

���I�N-��UT�N "M�T�R�TT�" ��. 
T H E  STANDARD AUTO M OB ILE  

MOTOR O F  THE  WORLD.  
OVER 20,000 I N  ACTUA L USE. 

\ 
I 

Don't experi­
m e nt - P u r ­
cbase a DeDion 
and make your 
Motor Vehicle 
u success. 
Motors. motor 

SUPI}lies and 
b at t e r i e s  in 
stOCk. 
We also man­

ufacture 
Tricycles, 
Qlladri­

cycles, 
" IUotor­

ettes." 
GENERAL l"ACTORY AND OFFICES : 

C H U RCH LANE & 3 7 th ST., BROOKLYN·NEW Y O R K .  

built. Extra large boiler and 
engine. We do away with 
torch, and light with 

satlsfnctiry wrIte to GEO. W LE, Everett, �Iass. GASO L INE  

direct burner, furnish 
a supplementary wa­
ter pump, also coil wa· 
ter heater from ex-
::�:�:t

���ri��:
.O j7�'�: 

Four passenger cnr­
rialle, $1.(0). Elegance 

S I Ail varienes at lowest prlCes. Best Railroad 
!f:gklciW�s���f

O
�rt?�,e��i�kcl��Aes S�at��' � a � � Sewing �1achine:o, Bicycle., Touls. efc. Sav., 

Money. Lists Free. CHICAGO :;(;ALE CO .. Chicago. III .  

of design. Abundance �--;;;����:;Qi�l����� 
of Power. Practical in 
Results gu,a'ranteed. 

The " Wolverine " Three 
Cyl inder Gasoline Ma­
rine En!line.  

T H E  B O S T O N  . AU TOMOBI  
The only reversing and self· 
startill)! )!:l.'iOiine engine on 
the market. Lightest engine 
for the power (.Hilt. l�racti­
cally no \"ibralioll. Absollltl!­
Iy safe. Single, double and 
triple marilll! :lIId stationary 
motors froll! Ij( to 30 H. P. 
W O L V E R I N E  

M O T O R  W O R KS, 
G rand Rapids, Mich.  

Working or 
Wa l king 

The man who wears a President Improved 
Suspender can work easier and walk easier. 

He realizes its ease and comfort by for­
getting that he wears a suspencler. I t  

meets every need-f1 om the elasticity that 
makes hill climbing on a bicycle easy , 

to the support it supplies to 
. 

the worker at the desk. 
No other suspender ill the 

world gives such ease and 
service. No other suspender re-
sponds so readily to every move of 
the body. Its handsome trimmings 
do not rust and soil the clothes. 

President 
IMPROVED Suspenders 

dealer'""s. Insist on getting the genuine-there are many imi­
President Improved Suspender is guaranteed. $1600.00 r�{�l���'� 

The guarantee ticket found on each President Suspender e']titles you to 
take part in the Presidential Vote Contest. $1500.00 in gold given for esti­
lnates. Fu11 1uformation given with each suspender-which can be secured 
at all dealers. or di rect from us, soc. postpaid. The contest is open now. 

Send for handsome booklet-Prestdent Pointers-free .. 
TilE O. A. EDGARTON MFG. 00., Box le22, Shirley, Ma ... 

E N G I N E  
The best is always cbeap­

est. W" ite jor prices. 

STOVER E N G I N E  W O R KS, F R EEPORT, I LL. 

��Y Make Rubber Stamps ? 
th�U��;� e:eJtS

r
� ��a�·��8

e
�n

S
ia�:"Bc��1�:r�1���1���

e
��T� 

Chicago. Simple process. Large profits. Cilrculars jree. 
Barton Mig. Co.,  Oept. A, 3 3 8  B'lVay, New York, U .  S. A. 

O N  T R I A L. 
PrclJaid to any address. 

Coggeshall Patent Steam Tuhe Cleaner. 
T H E C L E A N E R  T H A T C L E A N S  C L E A N  

N O  rc'iil�
ture, 

�fe"a��s1���q�A�kl�·end. :o�i:!t�i�: 
The Coggeshall Mfg. Co.. 1 2 3 Liberty St., New York. 

This Little Instrument 
plays the Organ better tban most people after 
ten years' instruction and practice. It. is called 

The Improved Maestro -
because It is the master player. 

It will play Hymns, Popnlar SOnIl'8, Cburch 
VolDntRries� Dance lUusic, Overtures, etc., on 
Any Good Cabinet Orll'an ; n utI You Can Play It. 
�P]tICE, $4� 

1'1IofttabZ. Business J(Jl' Good Agents. 
T H E  MAESTRO C O M PANY, Box C ,  ELBR I D G E ,  N. Y. 

JESSOP'S ST 'E LTHB\�\RV 
fOR TOOLS, S AW S  E TC. W'f! .JESSOP '" SONS 1:2 91 JOHN ST. NEVI' YORK 


