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[FEBRUAav 15, 1896. 
THE NEW WORXS OF SCIENCE. element, argon. Argon and acetylene represent tri-

As the proud nineteenth century draws to a close it umpbs of the opposite branches of chemistry-of analy
would seem that its representati ves have good reason sis and of synthesis respectively. 
to be proud of the legacy to be left by thelIl to suc- And now the world is electrified over a new discovery 
ceeding ages. 'I'he last century saw the infancy of the exemplified by the reproduction of an image of an ob
steam engine, saw the isolation of oxygen gas and of ject through opaque screens by hitherto unknown 
a few other substances in the field of chemistry, and rays-we allude to Roentgen's discovery of X ray pho
that is nearly all in scienee given to the present ag-e tography. Science had accepted the undulatory the
by its predecessor. Before 1800 the cities of the ory 01" light ;  it had, by referring light phenomena to 
world were still lighted by lamps and candles; elec- wave motion of the luminiferous ether, accounted for 
tricity had its highest development in the inefficient all the actions of light, a mathematical explanation 
frictional electric �achines; railroads and steamboats I of refraction and reflection had been reached, and the 
were not yet a factor in tran!>portation, and eveu the. undulatory theory of light seemed to iucl ude acti
roads of England had but begun to be made; the ad- nism or photography. Since the beginning of the 
ag-e that there is nothing new under the sun applied present year the epoch making work of R()entgen has 
with full force to the few achievements in science of been published, and it presents no greater degree of 
the world one hundred yearl! ago. achievement than it does of mystification as it affect� 

The.l the nmeteenth century eoulmence(l. Gas light- the theory of light. 
ing was introduced and tbe nocturnal crimes of great No age has ever witnessed such a sliccession of tri
cities almost ceased. Lavoisier's and Priestley's dis- umphs of science in so short a time. The effect of the 
covery of oxygen began to bear fruit, and mod ern chem- cum ulated wonders is to prepare us for any revelation 
istry, which is a little over a cpntury old, gradually of science-to almost dangerously increase our powers 
took a position in the world of science. The galvanic of belief. 'I'hey make it harder than ever to discern 
battery gave strong current electricity, Sir Humphry and fix the true limits of natural science. 1'0 the work
Davy produced the electric light and the metals of ing scit'ntist, the discoveries are an inspiration, for 
the alkalies; the steamboat, locomotive and telegraph they show him that the extreme elevation of universal 
came into existence, and for a time it seemed as if man knowlt'dge has not yet been reached ; he still has 
had all he could attend to in developing the ne w dis · heights of discovery to climb, of altitude unimagined 
coveries. Faraday'l'l iuvestigationl'l led to the invention seriously by the world of but a decade ago. The syn
of the magneto generator; slowly the idea of a self- tht'sis of carbon and hydrogen, the liquefaction of ail' 
exciting dynamo was developed, and slowly enough and hydrogen, the discovery of argon, and the dis
the world awoke to the idea that the old prophecy of co very of X ray photography, will add new luster to 
Goethe, that electricity only applied to the smaller the names connected with the work. Rayleigh, Ram
business of life, might be falsified. Then, just as the say, Dewar, and Roentgen among the pure scientists, 
u�e of currents of e lectricity of engineering dimensions and Wilson and Linde among the technologists, will 
was being developed, the almost imperceptible but have their fame increased by the renown which their 
delicately governed induct'd currt'nt was made to pro-

. 
achievements will impart to the expiri.ng nineteenth 

duce the transmission of speech ; so that now, in our century. 
utilization of the thousand horse power units of elec- .... I .. 
tricity for engineering work, and of the minute, almost THE PUBLIC ART LEAGUE OF T HE UNITED STATES. 

C:""telll�. absolute units for telephonic work, we seem equally to We are in receipt of a copy of the consti tution vf 
(I1lustraterl art,imf's arp marked witb an BRterisk.) avail ourselves of the

" colossal and of the microscopic this league, which has been formed H to prolllote the Acetylene for steam ella'ines .... 102 Horse detacher, Friedlander's". 100 
Acetylenellas (67"U) ....... . ...... 109 Hor.eOesb 

I
n Pari ................ 98 powerl'l, of electricity. passage of a law, or lawE', by Congress, requirin!l' that Ah!ol varIable, Wells' ......... .. 99 Incrustatioll, gas engine ......... 99 Th t· f th . . f thO Aluminnm .. . .............. ....... 101 Inventions, bou.ebold ............ 00 e asser IOn 0 e progress m sCIence 0 . IS before purch ase or adoption by the government of any Antelope. the konzi* .............. 1G7 I,ead burnln� ............ . .. ... . ... 100 d d d ·t I h Batteries. storage (6719) .......... 109 Li"htnin .. conductor •. blast fur- century is not nee e • an a yt'ar ago I wou d ave work of art (sculpture, painting, architecture, land-

�1�·.:�i';,!.0��msi ... .Y"8.·::::.:·:.::·: lffil Liq�f8�n;'w'beaVY::::::::::::::::}� seemed trite enough ' to have exalted its achieve- scape design, coin, seal, medal, note, stamp, or bond), 
�����:reK"rg������:.���::::: l� LoC�':::;.�\.�e.�����������:����� 100 I ments. But now, within a few ypars of the new cen- the design or model for the same shall be submitted to 
g:MiI���

a��w�:/!����:�·:::.:·::.: l� Hg�;ro:��esia���?c:Jl.�e;,i. .. ;,Oii� 106 tury, and all within the space of a few months, de· a commission of experts for an expression of opinion 
8����':;;�'Wr:N;:'�:·��:R:S:;,:::::::: IS} Mo::,�c�:�;i.:�;, •. American;"::::: l� velopments and discoveries, few in number, but of im- as to its artistic merit; and that the approval of such 
�1'!,":&r�'C��is,:'g'::�'tr�:;.1s

t�esa. 
103 �:���::::���?;:;eji!:.r • .t:���.�(L 18: portance enough and wonderful enough to fairly committee shall be a prerequisite to its adoption." 

Ele����·:-notor
.
,viiJi-on;8iu:ries;;,: lSi Ph�t;.;.���.�:: .. ���.��.�� ... �� . . � 1()'3 overthrow all our ideas of the limitations of man's Richard Wat!'on Gildflr, editor of the Century Maga-
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o�:��J:?�::::::::::::. 1&1 power, have been thrust upon us. zine, New York, is the president, and the list of officers 
Filter. a water syste m, Ricks·· ... 101 Science. new work� of . ........ ... 98 The subject of the liquefaction of gases has long and directors cont.ains some of the most famous na.lIles Frost. WIndows, preventing. .... . 99 Stations, gas en,:nne, for trunk . • . . • Fuse desl�n. prize for .... ........ 106 railways ............ ........... 101 bepn It fascmat1ng one for the phvslclst and expen- in letters and art in America. We notice among others g:f��i�:g:�i��,:aif��rtl;�c:: lilli ��'i:'��:;:

r
l��in!.:::!'�'*::::::::::: 18� menter. Chlorine and carbon dioxide were among the those of Augustus St. Gaudell8, W. M. Chase, Joseph Gun •. bi ... Indlana·s. OrinI'. ... .  ... 99 Timber support ................... 106 fi t b f t b t Helena.lZunboat.launchlnll ..... 99 Wire str!,ig btener (6721)· ......... 109 rs , a num er 0 years ago, 0 succum 0 pressure, Jefferson, D. H. Burnham , Mrs. M. S. Van Rensselaer, Honor •. Frenoh. for scienti. t s ... 99 Wool, mmeral. danger In........ 99 

and after. a while scientists established two classes of and Charles' Dudle,· Warner. 
TABLE OF CONTENTS OF gases, the fixed and the liquefiable gases. This di- The object of tl;is league is a distinctly patriotic 

vision no longer exists. All the elemen tal gases have l one, and it should commend itself to all those who SCI EN T I FIC AM ERICAN SU PPLEM ENT been l iquefied, and the apparatus haE' been so perfect- have the a.rtistic reputation of their country at heart. 
No_ 1050_ ed that with comparatively simple appliances, and i n  "The public buildings which are erected by the govern-

For 'be Week Elldi .. � February 16, 1896. a space of ten minutes, liquid air can be collected ment of a country, the statues which grace its pa:rks, 
Price 10 cents. For sale bv all newsde .. lers like water in an open vessel, and the assertion has the parks themselves, t.he various works of art that 

I ARCHITECTURE.-Classic Architecture from the Point of ViewPAGE been m ade within a few months, by one of the best fill its museums, and the very designs which are im. 
of an .Architect.-A discourse before John. Hopkins Unlver.ity at qualified investigators of the world, that in the near pressed. upon all government seals and officl'al docuBaltimore, Md.-Continuation of"tbIS most valuable article, gtvinl! �l::.'i� ����e.s.��� o.�.t�.�.���.
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II. :.?tI�:r��-;;���t�ge�c,.�a6!�::\::'���:m:!�e�r:��������.·.���.��.�f 16700 artificial cold. Even more won derful is the liquefac- tht' best artistic possibilities of the nation. 

orod:�,!�la�':,�u:,�f
c�N�afe':V;:;-.tiz�Ya:·ot8!��:n�;Ei1j.ic��.����.l�� 16189 tion of air produced by the cold due to its own ex pan- As a matter of fact, however, it cannot be said that 
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i��.��� 16700 sion, which has been accomplished recently on what in every case our public works, of the kind t'numerated 

Ill. FlLECTRlCITY.-Electrical notes in all branches of the .clence, may be termed the commercial seale. We may within Ii above, do justly express the artistic !'en"e of the Ameri-fr��ri'!,"A':,
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1618
4 fe w  years see liquid air supplied and used by the liter can people. Although we have many monuments of magnetic qualities of sheet iron, destined for use in electro-mag. 
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tt:�i:':':i:eCiiireYicoiiiinued:':':iiY·Pr<if:·siLV.ANi:rs"p: 16183 like any common chelIlical. art of which any nation might be proud, it is undt'-

THOMPSON.-2 illustrations ........................................... 16180 The old time gas engineer produced hydrocarbon niable that others are in exi!:,tecce, and some of them 
Tbe Sin Ring ElectriC Bell.-An electric bell producin� a singing 
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.. Of 16182 gases from hydrocarbons prepared in preced i ng geo- in •. high places," which would never have been erected 
Return Currents in Electrical Tramways.-By JOHN GRAY. B.Sc.. logic ages by the mighty forces of nature working if their design had been first submitted to such a board 
tn the Electrical Review.-An elaborate paper on the injury done h h '  f h f I t l·f f . h by tbereturn circuits of trolley llnes.-'l·he causes and sURflested throug t e qUIet agency 0 t e pro use p an 1 e 0 of experts as the Public Art League IS seeking to ave 

v. ��ff�'iilE'RIN"(i-' NOTES:':':'Notes' on' geiierai·engineertng·topiCi. 
16182 the carboniferous and other eras. The dreams of the established. 

from various sources .................................................... 16784 advanced technologist, who recognized t.he crudeness Accordl·ng to Artl·cle IV of the constitutIOn, pers ons VI. HORTICUL'l'URF..-Cy.pripe�ium with . Peloriated Sepals.-A 
beautiful Oower of pecilitar structure.-l Illustration . ............. 16700 

of the coal ""as and water gas processes, the latter seem- may become members of the league by autho�izing the VII. MECHANICAl, ENGINEERING.-;-New :rrtp!e Expansion ... 
Pu mpinll Engines.-New trlDI.e expansIOn engmes Tor tbe Lelce.- ing but slightly an ad vance over its predecessor, would secretary to sign their names to the constitution. 
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sometimes take the sh ape of the future synthesis or Names should be sent to Mr. Glenn Brown, acting tested for its .afety from liability of causing .. xplosions ........... 16'119 

IX. MISCELLANEOUS.-T be !!llectri,? Dancing Puppets.-An Inter- direct combiuation of carbon and hydrogen: If this secretary, National Union Building, Washington, 
x. �"l
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16782 
could be done on the large scale, gas making would D C scription of t be most recent French turrets fOr men-of-war.-2 • • ••••• Illustrations . .................................. ....... ..... . ..... 16110 stand upon a. new and scientific footing. The later 

X
I
·�e�rsN;i���it·�t:�:L���rsti'fri�lI,,�_�

e
e'r�:

tf
gf

d
i�IO:.��;;.���� trium phs of chemistry are largely in this field of syn- The Use of Horseflesh ill Paris. 

Xlr;�l:J:;!d'J¥t"l';���-Rei.ou;,iiinii·i.iid··sj,Qiiiuii·N;,�·aiive ... :.::B·y 
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cal field is concerned. Acetylene will always remain killed for consumption as food at 23.186, this being ex
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a���.����� 16184 The analysis of air was early attempted, an a.s 
necks and lower ribs. The report adds that not mere 
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Stit��ul:��o.::i;.��';,�t':,'fet���:. been made so often that it seemed as if its composl- tban a third of the meat is sold at the stalls, the reo civin .. valuable statistics of advanced tbeories . .... . ...... . ... ...... 16185 tion was settled forever. It was al ways treated as of xv. TECHNOLOGY.-The Gobelins Tapestry Manufacture.-By . . b '  f d '  't mainder going to make sausages. 
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On Muuntalneer. and Mountaineerin".-By EDWARD WHYM- I had n ever been corrac tly determl' ned . t'h e  new analy I packed on the Columbia River, 637.000 cases in Alaska, 
PER, tn Leisure Hour. -A most Ilrapbic article on the ascent of � , , . - J • ������::.:':"��? ���.������.��.����.�?���������:�.�I.I��� 16'18'l sis showed the existence in air or the strange neutral and 512,877 cases in British ColumbIa. 
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Wells' Algol Variable. ! French Honors Cor SCientists, Artists, and Men 

We have received the follo wing report from prof' j oC Letters. 

·WiIliam H. Pickering of the astronomical observatory ?n the occasion of �he centen�ry of the �rench In
of Harvard College. The report reads as follows: I Etltute, Prof. Max Miiller, who IS an AssocIate of the 

A mini m um of the Algol star, B. D. + 17° 4367, . Academy of Letters, was appointed commander of the 
occurred as predicted on the afternoon of January 5, I Legion of Honor. Prof. Ram�ay and Lord Rayleigh, 
1896. Throug h the co urtesy of Professor Young, obser··. as well as Messrs. S i mon Newcombe, Alexander 
vations were obtai ned at Princeto n by Professor Agassiz, and Rowland, of the United States, who are 
Taylor Reed, with the 23 inch equatorial. It was also all corresponding members of the Academy of Science, 
observed by Mr. W. M. Reed at Andover. Pre para- I were made officers of the Legion of Honor ; while Mr. 
tions had been made at this observatory to obtain a Adolph u s Hall, of Ameri.ca, a correbponding member 
series of photographic images of it automatically, each o f  the Academy of Science, was appointed chevalier 
h avi ng an exposu re of 5 minutes, to observe it photo- of the Legion of Honor. In the new year's batch of 

metrical l y  with the 15 inch equatorial, and also visu- '. promotions i n  the Legion of Honor th ree American 
ally with the 12 and 6 inch equatorials. Unfort u nate · , pai nters, MacEwen, MacMonnies, and Melchers, are 
lv, ow i n g to c1oud�, few observations were obtained, ! made chevaliers ; MM. De Morgan, the director-gene
but these serve to show that the star was faint and ral of antiquities in Egypt, Dieulafoy, t h e  explorer of  
diminis h i ng i n  brightn ess as expected. Similar pre- Babylon, and Leroy·Beaulieu, the political economist, 
pa�ations wer� made for the next minimum, Jannary are made officers ; Francis Cbarmes, the essayist, Jules 
10, b ut again clo uds prevented observation. Claretie, director of the Comedie Francaise, Lavisse, 

The observations so far obtained show that its time the historian, Maspero, the E�yptologist, Victor Mas

of minim uIll, ullcorrected for the velocity of l ight, can senet, Gaston Paris, the romance philologist, and Sully
be closely repre8ented by the form ula J. D. 2412002'500 Prudhomme, the poet, are made commanders ; and 
+ 4'8064 E. For nearly t wo hf)urs before and after, M M. Josep h  Bert ran d ,  the mathematician, Gaston 
the minimum it is fainter than the twelfth mag- Boissier and Ernest Legollve, of the Academie Fran
nitude. It is im possi ble, at present, to say ho w  much caise,  Leopold Delisle, librariau of the National 
fai nter it becomes or wheth er it disappears entirely. Library , and Garnier, architect of the Grand Opera, 
It increases at first very rapidly and then more slowly, are appointed grand officers. 
attaining i ts full brightness, magnitude 9'5, about five • '., • 
hOllrs after the minimum. One hundred and thirty I H o u sehold Inventionll.* 

ph otographs indicate that. duri n g  the four days be- l One phase of household econo mics w hich should be 
t ween the successi  ve m inima, it does not vary m ore : made more pro min ent is that of household inventions. 
than a fe w h undredths of a m agn itUde. The variation :. Com paring house work with other ind ustries, it is ob
may be explained b y  assuming that t h e  star revolves vi ously belated i n  relSpect to using mechanical devices 
around a comparati vely d ark body and is totally and labor·saving appliances ; fol' while farming has been 
ecl i psed by it for t wo or three hours, the light at transformed by science and iuvention, and the life of the 
minimum, if any, being en tirely that of the dark body. agricult u rist changed from one of plodding drudgery 
The conditions resemhle t h ose of U Cephei, w h ich ap- to one of progressi ve enterprise, the mai n processelS of 
pears to be totally ecli psed by a relatively dark bod y  hou!>ework are d one to-day j ust as they have been for 
two and a half magnitudes fainter than itsel f, but many years . Much hard work has been eliminated, it is 
having a diameter at least one-half greater.  The true, by mechanical arrangements in the building of o u r  
variation in l i g h t  of B.  D .  + 17 ° 4367 is  m ore rapid houses; by means o f  waterworks a n d  h eating apparatus 
than that of any other star hith erto discovered, an d  the heaviest part of the work, the lifting of wood and 
as its range is greater than that of any k nown star of water is dispensed with' an d much heavy work has 
the Algol ty pe, i ts form of light curve can be deter- gone �ut of the house t

'
o be done by machine opera

m i ned with corresponding acc uracy. U Cephei is tives in factories ; but, confining our attention to the 
second in bot h  these respects. appl iances to be daily handled in the inevitable rotary 

THE NEW STAR IN CENTAURUS. processes of house cleaning, food preparing, etc., we 
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chest in some non-conducting medium, as asbestos pa
per, are available for all ; they may be adapted to cook
ing on a large or small scale. A cooking thermometer 
is one of the indispensables of the scientific kitchen . 
'.rhe process of bread making is reduced to an exact 
science, since by means of the bread raiser and the n e w  
ovens, the temperature a t  which the dough should be 
kept during the rising and t h e  baking may be perfectly 
regulated . Material bei ng reliable, the bread maker 
can depend upon her calculations for uniform success 
without the eternal vigilance of the old method . 'I'he 
can ning of fruit may be made a delightful pastime by 
using the steam cooker or Aladdin oven with a lamp. 

Launchin� oC the Helena. 

The new United States gunboat Helena and the 
Plant Company's new merchant ship La Grand 
D u chesse were launched simultaneously at the yards of 
the Newport News Shipbuilding Company, Newport, 
New�, Va ., ou January 30, 1896. The Helena is a flush 
deck fore and aft schooner-rigged steel gunboat, not 
sheathed, with a double bottom and closed watertight 
subdivision at the water line. T h e  d imensions are as 
fol lows : Length on load water l ine  (normal d isplace
ment), 200 feet ; maxi mum breadth, 36 feet ; lllean 
draught (at normal displacement), 11 feet ; normal dis
placement, 1,261 tons ; full coal capacity, 380 tons ; coal 
carried at normal displacement, 150 tons. The boat is 

intended to be manned by 150 officers and men. Pro
pulsion will be by t win screws, actuated by two sets 
of vertical inverted q uadruple ex pansion engines. A n  
average speed of 1 4  knots a n  h our must be maintained 
for four consec utive hours on the trial trip. The bat
tery consists of four 4 inch guns mounted i n  the open 
on the upper deck, t wo being placed forward and two 
aft in pairs on opposite sides of the ship ; fou r  4 i n ch 
g u n s  in armored sponwns on t h e  gun deck, two on 
each broadside arnidship ; four 6 pounder Hotchkiss 
guns, two forward and two aft in 1 inch armored spon
son s .  In add ition to these, the boat will carry one 
pounder Hotch kiss and Gatling guns on the main deck 
and it is provided with a bo w  torpedo tube. 

.. � .. .,. 
Incrustation in Gas Engine Jackets. 

It is n ot often that trouLle is experienced in gas en

gines owing to incrustation by li me deposited from the 
j acket-cooling water, but a case is reported where, i n  

two engines, o n e  of 25 and one o f  50 horse po wer, after 
having been in operation for about a year, different 

parts, notably the exhaust valves, were frequently 
found to be very m uch overheated, the circulation of 

the cooling w ater through the cylinder jackets was 

impeded, and there were often premature explosions 
of the gas and air charges in  the cylinders. On taking 
the engines apart, it was fo und that portions of the 
water pipes leading to and from the jackets, and e ven 
the interior of th e jackets themsel ves, were almost com· 
pletely choked u p  with a scaly deposit formed by the 
preci pitation by h eat of salts dissol ved in the water, 
the action being in all respects similar to that going on 

in a feed watBr h eater. Since, however, as sh own hy 
thermometric measurements, the cooling water, in 

flowing through the j ackets while the engines were 
working, never reaehed the temperature at which l ime 
sa.lts are known to separate from the water which h olds 
them in solution, it b ecame evident that the precipita
tion mmt have occurred duri ng the period s j u st after 
the engines stopped working.-Water and Gas 
Review. There are many small, inexpensive appliances to be The positions of t h e  Nova derived from these plates 

differ from each other by only Os. '1 in right ascension had-carpet sweepers, meat m i ncers, salad washers, 
Firing the • , • , • peeling machines, fruit seeder .. of different sorts. One Indiana's Big Guns. 

and 1" in declination. The mean position for 1875 is who has them all will be i n  danger of being "cumbered O n  a recent run of the battleship Indiana from New-
R.A. = 13h. 32m. 51s. '8, Dec. = _3,)° 59' 58". It will " II th h with conveniences, but they give better results with port to Ham pton Roads, a e guns of er battery, be noticed that according to these m easures, t h e  Nova 
follows N. G. C. 5253 by ls. '7, and is 24" north. less toil than the old ways and should be al ways at includ i ng the 13 inch rifles, were fired. It was the first 

hand . There are also machines for washing- things in time t hey were fired on board sh ip, and the test show
the aggregate instead of piece by piece ; these save ed that the gun mounts and t,heir installation were 
much time, wear, and breakage, and are generally suc- entirely successf ul. Such a result was to be expected ; 

••••• 

Dange r  in Mineral Wo ol. cessful in the hands of intelligent operatives. Clothes I so the test was not so important in this respect as it 
Another report of the Boston Manu facturers' Mutual washers and dish washers are favorites with the house- was in another, namely, the effect of the bla�t of the 

Insurance Company calls attention, incidentally, to wife who does her own work, and will be placed in the heavy guns. 
the danger attending the careless u se of mineral wool hands of household laborers when we learn to estimate The recent test s h o wed no damage to woodwork or 
in certain cases. Every one knows that this s u bstance intelligence and ti me value in th e kitchen . Speaking glass, nor any serio us inj ury to the officers and men en
is made by blowing steam or air t h rough m elted i ron from experience, we believe the dish washer saves more gaged in the firi ng, but it was conclusively demonstrat
slag. The slag is a sort of impure glass, and the" wool" time in the average househ old than the sewing ma- ed that in certain positions of the turret the man in 
is, therefore, a mass of fine threads of glass, interspers- chine and does better work than the average servant. the sighting hood would be exposed to serious d i scom
ed, usually, with globules. The threads, though very Besides these, it is our privilege to bri n g  into use a fort and sometimes actual inj ury when the 13 inch gun 
slender, bei n g  finer than CottOIl fibers, are of glas�, new order of inventionlS which mean more to the house- was fired. 
and, as the report points o ut, pieces of them may, un- wife than all that h ave preceded . These inventions The heavy guns of the monitor Amphitrite were fired 
less the material i s  carefully handled, get under the tend to reduce the processes of hou sework to scientific in the Eame m anner, to ascertain the effect o n  h er 
nails, or i nto the skin, causing painful  irritation; and accuracy and to eliminate the u ncertain factors in the struct u re and on living ani mals placed under the decks 
when the dust from it is incautiously breathed, it has kitch en. Now it is q uite possible to bring to lawful over which the guns were fired. It was found in h er 
been known to prod uce hemorrhage. A similar mate- terms the cook stove an d the bread, if not the baby .  case that no i njury resulted to the ship with 12 inch 
rial is "rock wool," w h i c h  is said to be maue of melted The use of liquid fuel in th e form of  coal oil, gasolene, guns, nor to the animals, so far as observed. 
glass. and the fiber,., of which are even sharper and gas, or electricity is now practicable everywhere for ••••• 
h arder, and, therefore, m ore capable of inflicting injury cooking- and water heating. The construction of heat Keeping Store Windows Free Crom Frost. 

than those of the slag- wool. It may be noticed that savers, or non·cond ucting cases to sur round the heat- In large stores a great deal of trouble is sometimes 
the men who apply the mineral wool, which, i t is need- ing apparatus, and prevent loss of heat by rad iation, caused by frost formi ng on the plate glass windows. 
less to say, is very extensively used in build ing, for gives us the reins by wh ich we may hold out h eat sup- In Chicago the electric fan has been put iuto service to pacldng pipes, fi lling in partitions and floors, and so ply and control it at will. The Aladdin oven and simi- avoid this condensation of moisture. The fans are 
OIl, do not hanrlle it m uch, using sticks to compact it lar in ventions which may be constructed for using lamp kept going continuously and the cu rrent of air seems 
in place, and the American Architect suggests that power and conserving heat by incasi ng the h eating to carry off the moisture before it can co ndense and 
those w.ho. ha ve o�P-asion to

. 
wse it as amateurs will do I . * Hanna Otis Brun, in the American Kitchen Magazine, Boston, January. freeze on th e  glass. It is a new version of the old 

well to ImItate thIS precautIon. Condensed for Public Opinion. ventilation cure for the same trouble. 
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100 J citutific �mtticau. 
A HORSE DETACHING DEVICE. 1 It will be seen that no regulating cock is used on the 

To conveniently free a runaway horse from a vehi- . blast, the difference in size of the blowpi pes enabling 
cle, the attachment shown in the accom panying iIlus- 1 

the workman to get the desired flame by regulating 
tration has been i n v ented and patented by Joseph the su pply of gas. It may be well to mention that 
Friedlander, of No. 219 West Com m erce Street, San natural or gasolene gas can be burned as well as illum
Antonio, Texas, the d e vice being serviceable also for inating gas. 
guiding t h e  veh icle after the horse has been - freed By using a blowpipe in connection with illuminating 
from it. In beari ngs secured by clips to the front gas and a flux of Yager's salts a first rate job of lead 
axle is journaJed a shaft from which a handle bar burning can be done, such as the lengthening of traps 
extends up to within convenient reach of the driver, and bends and lining of tanks or sinks, where the 
and o n  the sh aft are hooks, each ad apted to enter a seams can be burned flat. It will be found easier to 
slot or open ing in a for ward ly extending keeper the amateur to practice this form of burning tha!l by 
plate clipped to the bottom portion of th e axle. The the oxyhydrogen process, and all the lead burning 
hooks may be formed i ntegral with the shaft, or needed in practical plumbing can be done by this 
they may have on their heel portions screw shanks process. 

Sheet Lead, B utt Seam .-Fit th e edges close and 
clean, � inch wide, with shave hook. Apply the flux 
with small penci l brush and regulate the flame to suit 
the thickness of lead to be b urned-3 and 4 pou nd 
sheet lead, the flame should be very fine, not thicker 
than f� inch ; 5 and 6 pound lead, Ys inch flame is suit
able. If  the [nouth i� used for the blast, blow easily 
until the lead begins to fuse, then give a circular mo
tion to the flame, and fusion will be com plete. The 
blowpipe should be kept 2 i nches from the lead to get 
the proper heat from the flame. 

In using a foot bello ws, m ore care will have to be 
taken to prevent. burning a hole in t he lead . Th e 
flame must be used more q uickly than when the air 
blast is supplied by th e mouth. 

Sheet Lead, Lap Seam .-In preparing th is seam care 
m u st be taken to sh ave both u pper and underneath 
side of lap, also surface of bottom, allowing the cleaned 
surface of bottom to project � inch . C ut a strip of 
lead .J4 i nch wide and use when burning this seam, 
holding the strip across the seam, m elting � inch at 
each movement and in advance of the preceding drop. 

Lead Pipe B urning, such as Length ening of Traps 
FRIEDLANDER'S HORSE DETACHING DEVICE. and Bends.-C ut hoth en ds so as to fit close, and with 

adapted to engage threaded apertures in the shaft, a fine rasp beVf�1 the inside of one end its own thick
thus facilitating the adaptation of the device to ness and repeat the same on ·the outside of the other 
veh icles h aving thills at different distances apart. piece ; this will  give a perfectly smooth interior of the 
The thill irons preferably have at their lower ends pipe. Shave � inch on each piece, making a % inch 
rollers, as shown in the sm all figure, and when the , seam. When possi ble ,  it is  better to use a wood plug 
handle bar has been m oved backward to lift the hook s I or a piece of iron pipe covered with paper when burn
the thill irons are placed on the keeper plates, a s pring ing ; fuse carefully all round, and if the pipe is to be 
con n ecting the hook shaft w ith the axle then return- exposed, it can be loaded by n sing a strip of ll:lad, as in 
ing t h e  hooks to tlw plates immediately upon the the lap seam, and finished off with a fine file and sand
release of the han d l e  bar. The 810ts in the plates paper, entirely concealing the point of j uncture. 
may, if desired, h ave rubber cushions to assist in Burning Lead and Brass. -Carefully tin the brass and 
holding the hooks in engagemen t with the plates and wipe off clean an surpl us solder and sli p the brass cou p
to prevent rattling. In <,ase of a runaway horse or l ing or ferule % inch inside the pipe. Begin by fusing 
team, the moving rearward of the handle bar, as the lead and brass, using freely of flux and letting the 
shown in the illustration, releases the thills from the greater heat d well on the bras!', A strip of lead can be 
vehicle, the dri ver then keeping hold of the hand bar used to finish this j oint when needed. I n  all cases when 
to guide the vehicle until it  comes to rest. This in- burning, keep the blowpipe 2 inches or 2% i nches from 
ventor has aho applied for a patent on a veh icle the seam, and fusing will the more readily take place. 
brake especially designed for use in connection with A very little practice is needed to burn a good seam. 
the h orse detacher. _ , . ,  • 

• • • • • 
WALMSLEY'S IMPROVED COMPOUND BLOWPIPE. 

This blo w pipe is so con structed as to make it speci
ally adapted for plumber!', dentists, and jewelers, gi v
ing an exceedingly fi n e  and non-oxidizing flame, 
m aking it unequaled for lead burning, using- illuminat
ing gas and a flux of soldering salts. It has been pat
ented by Mr. T. B. Walmsley, of No. 905 East 149th 
Street. New York. It is made in two forms, 
on a stand, as shown, and without the swivels, so 

WALMSLEY'S IMPROVED COMPOUND BLOWPIPE. 

that it can be used by hand, as in lead burning. The 
process of lead burning is  a new one, and is given in 
conjunction with the oxyhydrogen process at the New 
York Trad e School, by Mr. Walmsley, as instructor 

Employer's Liability. 

The Supreme Court of Minnesota held, in the recent 
case of Carlson vs. North western Telephone Exchange 
Company, that the decisi ve tests as to wh ether, in 
any given case, an employe is  to be regarded as a 
vice-principal or a fello w servant is not h i s  title or his 
ran k, but the nature of the service which he perform:; ; 
that if he is authorized to perform duties wh ich are 
the a1:>solute d uties of the master, he is to the extent 
of a discharge of those d u ties a vice-principal, and 
that whenever the nature and magnitude of the 
m aster's work, w uether it be that of con struction 
or otherwise, are such that it is necessary that orders 
be given regulating the conduct of his em ployes 
and directing them where to work, it is not only 
right but the absolute duty of the master to give 
such orders, and in obeying such ord ers the employes 
have a righ t to assume that the master, in giving the 
orders, has exercised due care for their safety. In the 
case before the court it appeared that the defendant 
in excavating a d itch placed th e work and the men 
employed thereon, of whom the plaintiff was one, in 
charge of a foreman, who had general oversight of the 
work. The men were subject to his orders ; he had 
authority to employ and d ischarge them and direct 
them what to do and wh ere to work, and was the 
supreme authority there presen t. The foreman 
negligently ord ered the plaintiff from the place where 
he had been working into the ditch at a point where 
he had not previously worked, which was a place of 
unus ual da nger by reason of a crack in the earth on 
the side of the ditch and defects in the curbing, which 
danger and defects were not obvious or known to the 
plaintiff, who obeyed the ord er and was injured by 
the caving in of the ditch. The court held that i n  
giving t h e  order t h e  foreman was a vice·principal and 
the defendant l iable for his negligence.-Brad street's. 

at that ad mirable insti tute.  - , .  , • 
It is well adapted for the use of dentists and je wel- I LONDON barometers on Jan uary 9. 1896, showed a 

ers, as the flame is very fine and can not be blown out I pressure of 30 '934 inches at 9 P. M. Only four times 
-a fault com IIlon with other com pou nd blowpipes. It I in a hundred and fifty years has a height above 30'9 
also has se\-eral blowpi pes of d i fferent sizes, which can inches been recorded. On the same day, near Chester, 
be put in position at once to suit the work engaged on . .  the barom eter reached 31 '013 inches. / 

A SNOW AND DIRT REMOVING CART. 

A cart designed to act as a scraper in taking up snow 
and dirt, as well as afford an efficien t vehicle for re
moving and dumping them ,  is sho w n  in the accom
panying illustration, and has been patented by J. R. 
Hawkins, of Mountainville, N. Y. The cart is pre
ferably of sheet metal, having a scraper at the front 
end of its bottom, and is mounted on short axles ex
tended from the ends of a U-shaped frame which has 
on its side bars adj ustable trunnions engaging the 
sides of the cart body, permitting the latter to s wing, 
the rear ends o f  the shafts being journaled on the 
axles, and the shaft s supporting a seat for the driver. 
At the front lower corners of the cart body are eyes 
engaged by hooks on chains w hich extend up to the 

1 

HAWKINS' SNOW AND DIRT CART. 

seat, preventing undue droppi ng of the scraper when 
the street surface is uneven, and at the rear are small 
wheels to SUppOl't the bottom of the cart bod y at the 
slight inclination necessary to facilitate the scraping 
up of d irt or snow from the street s n rface. To load 
the scraped up m aterial into the rear part of the cart 
body, the driver swings the front end of the cart body 
up ward by Illeans of a chain or rope extending rear
ward from the seat, and passing around a pulley at
tached to the middle part of the U-shaped fram e, the 
lower run of the chain extending forwardl y to a cro�s 
bar. On letting go the chain the cart body again 
swing!' downward to the position shown i n  Fig. 1. To 
dump the contents of the cart, as shown in Fig. 2, 
chains attached to the rear end of the U-shaped frame 
are extended to a winding sh aft under the seat, and 
the turning of a crank shaft ele\'ates the rear end of 
the frame, its movement being ch ecked by stops ad
justably held on the shafts. A fter the frame has been 
swung up, the winding shaft m ay be locked, a n d  the 
oth er ch ain pulled upon by the d river to cause the 
c.art body to swing on its trunnions, in suring the com
plete d umping of the contents. 

.4' . . .  
A LOCOMOTIVE SPARK ARRESTER. 

A device designed to prevent the escape to the smoke 
stack of sparks and cinders, while permitti ng the free 

SOLOMON'S SPARK ARRESTER. 

passage of the prod ucts of combustion, is  shown in the 
accompanying illustration. It has been patented b y  
Ed gar J .  Solomon, of Carlinville, 111. To t h e  exbaust 
nozzle is  fitted t h e  lower end of a con ical tube wh ose 
upper end fits into th e lower end of the slllokestack, 
and in the sides of the tube are U-sh aped slits, having 
tongues of metal, which are pressed i n wardly as shown 
in the sm all figure. The I!'aseous portions of the pro
ducts of com bustion pass freely up ward to the smoke
stack, while the solid portions, st riking the tongues, 
are thrown back into the smoke box. 
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AN INTAKE AND FILTER FOR WATER SYSTEMS. 

For conveniently filt8ri ng large quantities of water 
and readi ly  cleansing the filtering bed the arrange
ment shown in the  i llustration h as been devised by 
and forms the s ubject of a patent iss ued to H. L. Ricks, 
Eureka, Cal. In an open top casing arranged in the 
bottom of a stream is a longitudinal division formed 
by slats resting on cleats, and snpporting the filtering 
material, thro ugh which the water passes to a settling 
basin below. The discharge pipe, connected with a 
reservoir or pump, and adapted to supply water mains 
in the usual way: lead s frow the lower end of the set
tling basin, where it is  provided with a strainer, and 
in its course through the ground is provided with a 
check valve, beyond which is a branch pi pe leading 
upward into a ta nk. 'rhe branch pipe h as a ball valve 
where it enters the tank, to prevent any backward flow 
of water through this pi pe, and the tan k is sufficiently 
elevated to afford the necessary pressure for efficiently 
flush ing the filteri n g  bed. Arranged vertically in the 
tank is a casing in which is a pipe connected with 
parallel perforated pi pes embedded in the fil tering 
material, and through these pipes, when the tank i'l 
nearly filled, water will be discharged with sufficient 
force to wash the impurities frow the filtering ma
terial .  The tank may be filled by the back flow of 
water through the discharge pipe, such flow being in
terrupted and turned into the tank by means of the 
check valve, or, where t h e  discharge pipe is connected 
directly with the pump, a tank near the pumping sta
tion may be connected with the flushing tan k. 

Where the discharge pipe is of considerable length, 
and is higher at certain points, rendering it likely 
that air will collect in such portions of the pipe, 
branch vertical pipes are here located, as �hown in 
the sUlall view, th ere being in each pipe a rubber ball 
valve d esigned to excl ude the air when back flush ing 
and clear the intake at high places. 

Fig. 1 .- JAPANESE CLOCK OF THE EIGHTE ENTH 
CENTURY. 

rig. 4.-JAPANESE CLOCKS OF THE EIGHTEENTll 
AND NINETEEN Til CENTURIES. 

J c itut if ic jUlttiClu. 
JAPANESE CLOCKS AND POCKET SUN DIALS. 

The Japanese iron clock s of the seventeenth cen
tu ry were cubical in shape, like the European ones of 
the sixteenth,  and differed th erefrom on ly in the en
graving of their surfaces and in the disks of their dials, 
which were usually of metal lacquered in different 
colors, with the hours gilded. Later on, this form of 

1 0 1  

In the pieces mounted u pon legs, the weights were 
often concealed in tassels of the sarne !'ilk as the cord 
that sustained them. 

There were stil l  other kinds of cases in which the 
clocks were placed, which in form re8embled the Dutch 
clocks of the seventeenth centu ry, and which, like 
them, were suspended from the wall. They were of 
wood, and were provided at the sides with pretty little 
glass doors, and the whole was supported by two 
brackets (Fig. 3). 

In the two kinds of cases th at we h ave just men
tioned, apertures were forrned at the top, upon th ree 
faces, in ord er that the sound of the bell placed at the 
upper part of the clock might be distinctly heard. 
They were lined internal ly with some sort of fabric to 
prevent the entrance of rl ust. 

Other forms of clocks, wh ich may be call ed verticaJ 
(Fig.  4, No. 1). were absolutely Japanese in the arrange
ment of the case and movement. They consisted of a 
gl ass case surmounting a very long rectangular body. 
The rnaterial was wood . The movemeut. placed in 
the case, was entirely open. The decoration con sisted 
in au engravi ng or chasing of the front pil lar plate 
and in small eol um ns of metal placed at the angles. 
Some of these copper pillar plates were beautiful in 
design, being in lace-like openwork and finely en
graved . Others were chased with the' greatest care, 
and certain of them, even, by masters who were not 
afraid to sign their n a mes. We own one bear ing the 
name of Kouniyou ki (Fig. 4, N o. 5). 

RICKS' INTAKE AND FILTER. 
The vertical cases all bore m uch resemblance to one 

another. At the base there was a small drawer .. for 
the reception of the key. These pieces were sus

clock, with the ca'le inclosing the movement, was pended from the wall .  

made entirely  of copper an d of smaller size. Along The movable cartouches, twelve in number, upon 
with those engraved on th e  solid surface, th ere were which the honrs were engraved . and w h ich eonstituted 
'lOme made in open work, engraved and of delicate 01'- the dial, were likew ise nearly 'all of the same form. 
namentation. The d ial therefore consisted of these t welve cartouches 

Columns worked on the lath e, engraved and even placed upon the long stri p of wood forming the cover 
enameled, ornamented their angles (Fig. 1). Toward of th e  case that contained th e  weigh t, to which 
the eighteenth century such cl ocks were placed i n  cases latter was fixed a style w h ose form varied to in
of various form s, as was done in Europe. The most finity. This style, ,mounted upon a rod fixed to the 
beautiful were those mounted upon legs, so as to allow weight, descended in a slot formed near one of the 
the weights to descend (Fi g .  2). TtJ ese were of por- sides of the case, in proport i on to the running of the 
celain, wood and lacq ner work . clock work . The twelve metall ic cartouches above men-

The most com m on form was a sort of truncated tioned were mounted in such a way that they could be 
pyramid, the four  sides of which were sol id and of regulated by hand conformably to the hour that they 
natural or lacquered wood, and upon which the clock were to

'
indicate. The most scientific of th e  vertical 

was placed. Someti mes the latter was inclosed in a dials were those with lines engraved upon the piece 
glass case surmonnting the pyramid . An aperture at serving as a d ial, which, i n  th is case, was of copper. 
the base of the latter perm i tted of winding  up th e Upon th is plate were engraved twel ve vertical lines 
weight�, which were of copper or lead, and hemispheri- j that corre�pon iled to the t �elve fortnights 

.
of half  a 

cal, lent icular or cy Iindrical in shape. year. T wenty-four curved hnes arranged h orIzontally 

Fig. 2.-CLOCKS MOUNTED UPON LEGS. 
No. 1. Porcelain. No. 2. Lacquer work, 

Fiv, 5. -JAPANESE POCKET SUN DIAL. 

Fig. 3.-JAPANESE WALL CLOCK. 

Fi"'. 6.-JAPANESE POCKET SUN DIAL OF TilE 
EIG-HTEENTll CENTURY. 
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1 02 J t itutifit  !mericllI. 
indicated, through their intersection with the verti- I the clocks that we have described, are manufactured 
cal ones, the hours and half hours of a day. The hOri-

11 by clockmakers, who are called in Japanese tokei, 
zontal lines h ad curves that receded from each other while their shops are styled to-kei·yo.-La Nature. 
progre8si vely in one direction and approached each _ ' . ' • 
other in the other, and this permitted of measuring 
the difference of the days and nights from each other 
in length. During six months of the year the hour 
was read in one direction and during the six others 
in the opposite direction (Fig. 4, No. 3). In this way 
were obt ai ned the long and the short hours, according 
to the season. 

The intersection of the curves with the perpendicu
lars marking these different hours was indicated by a 
light, rectilinear bar placed horizontally upon the en
graved plate. This was mounted upon the weight and 
operated like the index of the vertical dials above 
mentioned. Japanese clocks struck the hour and the 
half hour, b ut there was here a curious peculiarity that 
we shal l descri be. 

The primitive clocks had the European striking 
train that struck from one to t welve, with or without 
the halves. Afterward, the Japanese d i vided their 
striking trains 80 that they corresponded with their 
hours, that is to say, in counting from 9 to 4 with
out the halves . 

Finall y, they made the trains in such a way as to 
strike the hal ves, as follows : The h alf hour was sound
ed alternately by one stroke or two strokes. For ex
ample, in order to indicate half past nine, the train 
struck one ; for half past eight, it struck two ; and for 
half past seven it struck one again,  and then two for 
the following half. This system had OUfl advantage 
that explains itself. The hours in Japan correspond to 
two of ours, since only twelve a day are reckoned, in
stead of twenty-four. The periods of the hours are 
sufficiently distant from sunrise to sunset to prevent 
the single stroke or the two strokes of a balf hour from 
being confounded. They serve, on the contrary, to 
render precise tbe half of the bour to which it corre
sponds. 

In certain clocks of vertical form the Japauese have 
conceived the ingeniolls idea of using a striking train 
actuated by a spring as a motor for the movement. 
This train includes a pawl which, at every hour and 
half hour, meets the prolongerl rods of the twelve 
cartouches u pon which the hours are engraved and 
twelve other cartouches that are ornamental, and are 
interposed bet ween the preceding and indicate the 
halves. The pawl, lifted by these rods, causes the 
striking train to operate. The weight of the train is 
wound up every day to the top of the case tbat incloses I it, and here the square of the remontoir of the spring 
of the train presents itself opposite an aperture in the 
dial, and the spring is coiled with the same key that 
serves to wind up the cord of the clockwork move
ment (Fig. 4, Nos. 1 and 2). 

We shall explain, according to Kaempfer, how the 
time of night was announced to the public iR Japan. 

In certain cities the watchmen did this by striking 
two wooden cylinders against each otber. In otbers, 
different instruments were used. Thus, tbe first hour 
after sunset was made known by beating a drum ; the 
second.  by beati ng a gum-gum-an instrument in tbe 
form of a large flat basin, which, upon being struck, 
made a loud and piercing noise ; and the third, or mid

AN IMPROVED BIT. 

We illustrate the Ford patent bit, a tool which h as 
been subjected to thorough testing upon different 
kinds of wood and which has a distinguishing peculi
arity over other bits, which lies in the twist. 

Its shape is determined by and defined as that of a 
single concaved twist. This gives it a single cutting 
edge and a single projecting l ip. The thread of the 
screw point is a continuation of the twist of the u pper 
part, so that one merges into the other. The concave 
shape of the upper surface of th e twist has the effect 
of drawing the borings toward the center or axis of the 
bit, thus preventing friction of borings against the 
sides of the hole, and thereby also preventing chok
ing. For this bit. the necesf'ity of constantly with
drawing for rem oving the chips does not exif't. The 
cut shows the self-cleaning action of the tool, and also 
presents its general shape. The drawing was made 
from an actual boring with th e bit, the hole being 
made one-h alf in each of  two separate pieces of wood, 
which were then separated to give the model for the 
artist and to show its action. 

The bits were tried in different kinds of wood verti
cal to the grain, diagonal thereto, and in ot her ways . 
The straightness of the h ole was also remarked, and 
the absence of any tendency to split the wood was an 
evidence of the good clearance. The screw point 

AN IMPROVED BIT. 

night, by ringing a bell, or rather by striking it with h eld its grip very well, no pressure whatever being re

a stick of wood. Then they began over again for the quired for the feed , even in end grain boring. The ac
following hours. The sounder, or awakener, whose I tion of the edge is a true cutting one, not a scraping 

duty it was to measure the time, was the lowest of th e one. The Ford Bit Com pallY, of Holyoke, Mass. , are 
public officers. the manufacturers. 

ThA bell that sounded the hours of the day was - , • • • 
often that of a temple. It was the rising and setting IlDproved CalorilDeter. 

of the sun especially that was announced with tbe An improved calorimeter, for the application of the 
most care. method of mixtures in determining specific heats, is 

to work, at first rapidly, and then slowly, until the 
body bas assumed the original tem perature of the 
calorimeter. For bodies of the same weight and th e 
same initial temperature, the specific heat is then, 
Nature says, simply measured by th e amount of ice 
cold water necessary to cool them to the temperature 
of the room . 

. I .  t • 
Acetylene Cor StealD Engines. 

The use of acetylene for the production of power 
h as been suggested several times since it h as become 
a commercial prod uct : but Dr. A. Frank. of Char
lottenburg, has stated its advantages and d isadvan
tages for the purpose very explicitly in th e  J o umal fur 
Gasbeleuchtung. Calcium carbide capable of yield
ing 90 per cent of the theoretical amount of acetylene 
which the pure carbide should give is now obtainable 
from the works of Bitterfield ; and a very good art icle 
is also now made at N euhausen. Dr. Frank suggests 
that the carbide furnishes an excellent means of trans
porting power (derived from water for instance) to a 
distance from the source. He considers Herr Ihering's 
proposal to compress acetylene to a liquid at a pressure 
of 50 atmospheres for transportation a less practicable 
one than that of conveying the calcium carbide itself. 
He bases this conclusion on th e following figures : 64 
parts (by weig-ht) of calcium carbide on addition of 
water should produce 26 parts of acetylene : or 100 
pounds of calcium carbide should yield 40 ·62 pounds 
of acet ylene=559 cubic feet at atmospheric pressure. 
The liq uefied compre�sed acetylene weighs 2S· 15 pounds 
per cubic foot, or 40· 62 pounds occupies 1 ·443 cubic 
feet ; while the calcium carbide necessary to produce 
this quantity will have a volume of only 0 ·722 cubic 
foot, taking its specific gravity of 2 '22. The volume 
of th e calcium carbide is th erefore about half that of 
the acetylene gas it would yield, when the latter is 
stored as a liquid under a pressure of 50 atmospheres. 
The �pace occupied by the walls of the containing ves
sel is, m oreover, u nconsidered in this comparison of 
volu me. But the com mercial production of acetylene 
from the carbide only gives 90 per cent of the theo
retical yield ; and therefore 111 pounds of carbide 
would be required to produce the 40· 62 pounds of 
acetylene, and a space of O ·SOO cubic foot would be oc
cupied by it. The calcium carbide may be run into 
cubical or other rectangular blocks ; and these may be 
put into light tins for protection from the air and 
moisture. The liquefied acetylene, on account of the 
weight and shape of the containing vessel, needs more 
space than the carbide for its storage. 

The l iberation of the acetylene from the roughly 
powdered carbide may be effected with simple appa, 
ratus. It may be observed that recent experiments 
sbow that the toxic properties of acetylene have been 
much overrated. Small mam mals can remain for half 
an hour in an atmosphere containing 4 per cent of 
acetylene without perceptibly suffering inconvenience. 
Slight leakages from the generating apparatus need 
not, therefore, be regarded as dangerous to the work
men. If a com parison of the weigbt and volume of 
coal. liquefied acetylen e, and calcium carbide needed 
to provide power for a 1000 horse marine engine for 25 
days is made, the following results : 

1. COAL.-Th e 600,000 horse power hours will need. 
at 1 ·543 pounds per horse power hour, 413 tons of coal, 
occupying, when well stowed, a space of 14, SOO to 
15, 200 cubic feet. 

Along with mechanical clocks, the Japanese used described by Mr. F. A. Waterman in the Philo!'ophi
portable sun dials, some of whicb had the form of a cal Magazine. Mr. Hesehus' ingenious suggestion is 
watchcase (Fig. 5). To the center of one of tbe halves acted upon, to maintain the calorimeter, after the in

of the case was fixed a small gnomon, the shadow of troduction of the heated body, at a constant tempera

which reached the plane surface of the periphery, which ture by means of cold water, instead of measuring the 

latter. according to the Japanese system, was divided rise of temperature of the calorimeter. This arrange

into twelve hours .  The other balf of the case carried ment gets rid of tbe radiation error, and eliminates 

in its concavity a magnetized needle, which oscillated the " water equivalent " of the vessel. By dropping 

freely in the horizontal plane. Beneath this needle the cold water in, stirring is also made unnecessary. 

there were four characters, which were 90 degrees dis- The meth0d bas been placed by Mr. Waterman upon a 

tant from each other and designated the four cardinal footing of equality at least with other methods, bilt 

points. The circular plane surface of this half of the h is success 
-may lee partly d ue to other improvements. 

case was divided into twelve parts, corresponding to The body experimented upon is heated by a coil (,f 

those of the opposite side and marked with the same wire conveying a current, and surrounded by ice. The 

numbers, but in inverse order. In order to make use initial temperature of the body may thus  be regulated 
of the sun dial. it sufficed to orient it by means of the I by sim ply maintaining the current of a certain strength 
magnetized needle, and the direction of the shadow of and this temperllture can be kept constant for five or 
the l ittle style would then permit of estim ating the six hour>; together to within 0 .1° C. The body is then 

time more or less approximatel y .  Other sun dials con- plunged into a silver calorimeter surrounded by tbe 
sisted of two hollow disks, one of tbem containing the bulb of a delicate air thermometer indicating a differ
compass and the other the style. These two parts ence of temperature of 0 01° C. The cold water is con
folded one over the other and entered a case to ,v.hich tained in a copper vessel havi ng the shape of an in
they were jointed (Fig. 6). This arrangement is es- verted cone surrounded by ice. In this m anner the 
sentially J ->,panese. The other form has often been ice cannot melt away and leave a free space round the 
made for J,:; pan in Holland. vessel. The water dropping arrangement and the elec-

2, LIQUID ACETYLENE. -According to Ihering and 
Slaby's figures. 0 ·4 pound nearly is required per horse 
power bour with large engines, or 106 tons for 600,000 
horse power hours. A specific gravity of 0 ·451 at 0° C. 
corresponds to 364 at 35 'So C; (about the tem perature 
of the ship's hold) ; and therefore 106 tons would re
quire vessels of 9, 500 to 10, 600 cubic feet capacity, 
and th ese to be absolutel y safe at a pressure of up
ward of 50 atmospheres. 

3. CALCIUM CARBIDE. -The corresponding amount 
of 90 pe\" cent carbide would be 295 tons, which, at a 
specific gravi ty of 2 ·22, would occupy a space of 4, 625 
cubic feet ; or, all o wing for the tills in which the blocks 
are stored, about 5, 300 cubic feet. 

Therefore to su pply power for 25 days to a 1, 000 horse 
power engine requ ires : Good coal. 413 tons, baving a 
vol ume of 14,SOO cubic feet ; compressed acetylene, 

106 tons, baving a volume of 9, S90 cubic feet : or cal
c ium car bide, 295 tons, having a vol ume of 4, 770 cubic 

feet. Moreover, coal needs a boiler wh ich is expensive 

botb in first cost and in maintenance ; while liquid 

acetylene requires large storage vessels, whereas sim

ple apparatus only is needed with the carhide. To 

onll unversed in sh ipbuiluing, it  seems that, in the en -

deavor to find a very concentrated form of fuel to fit 

war vessels for long journeys, calciu m  carbide m ust 

attract attention. Stationary and locomotive engines 

on land m ight also use it,  and be independent of 

foreign petroleum, which has lately also been used for 

ships' boilers. -Journal of Gas Lighting. 
• I • • • 

WHAT is claimed to be the largest single pane of 

glass in the country was received at Hartford. Conn. ,  

from Belgi um recently. It is 12� feet high, 15� feet 

wide, " inch thick, and weighs 1,800 pounds. 

The Japanese have as a proverb : " The style and tric heater are mounted on vertical axes in such a 
the disk, despite their great ntility, are not as valua- man ner that they can be quickly swung into position 
ble as an inch of shadow." just above the calorimeter.  After the heated solid or 

The SUD dials of which we have spoken, as well as liquid has been dropped in, the water dropper is set 
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ROENTGEN OR X RAY PHOTOGRAPHY. which have been acted upon by light, is their great I greatly modify our views of the action of the lu mini. 

The discovery of X ray photography by Roentgen sluggishness in development. The image does not ap· ferous ether, and which may h elp us eventually to a , I 
will serve not only to immortalize the physicist who pear at ail for a relatively long time, and then comes 

I 
tangible theory of the great cosmic mystery-gravita-

so fully developed it b efore givin g  it to the public, but up very slowly, so that the d evelopment mnst be con - tion. 
it will ren der the year 1896 d istinguished as the " Roent· tinued a very long time to bring out all there is in the I We especially desire to refer our reader to our Sup

gen photography "  Yl'ar, as 1894.-95 are d istinguished as picture. When this is fully out a remarkably strong I PLEMENT of the present week for Prof. Roentgen ' s  
the H argon and h eliu m "  years. It seemed a s  i f  the a n d  dense negative rl'!'ults, with very "trong contrast. original memoir o n  h i s  gr('at discovery , which w e  d i d  
limits o f  hu man discovery were being reached, but the Cramer and Seed plates o f  the highest degree of sen- not have space t o  publish i n  this issue. There w i l l  be 
wonder of the ne w photography only emphasizes the sitiveness have been used in the later experiments. found a su ccinct account of his investigations. set forth 
possibil i t y  of other victories to be won in the world of The time of exposure may be shortened by placing the in form which should make his work a Dlodel for 
science. It was by aid of a fluorescent med ium that objects on sensitive plates nearer the Crookes tube, future in vestigators. 
the course of the rays was traced and the proof of their but the definition in the picture is then not so good. • • • • • 
penetrati on of solid opaque organ ic screens was The plates should be opposite the cathode. " The H o u semaid and the Dustpan. 

reac h ed. At the meeting of the Royal Photograph ic Society, To those who know the true in wardness of things 
Roen t gen's first experiment consisted in placing near in London, on January 21, Mr. J. W. Gifford, of Chand, the sight of a housemaid brushing a dusty carpet is 

a Crn ke : t ube, which was enveloped in black paper showed a num ber of Roentgen photographs which he suggestive of man y  evils. The death of Pasteur has 
or pasteboard, 11 screen wh ose surfa ce was charged had produced, using fiv� to ten minutes' �x�osure. He I reminded the world of what is constantly present in 
with a fluorescent substan�e. 0 11 exciting the Crookes stated that he had obtamed somewhat sJlllllar results the thoughts of medical men-namely, th at while 
tube, the surface of the ex perimental screen became without a Crook es tube, using the sparkin g  electrodes micro-organisms are the great producers of disease, 
luminou s. A book of a t h l)usand pages was placed of an induction coil to photograph a band inclosed in dust is the great carrier of micro-org'anisms. Now that 
between the t u b e  and the screen.  but the Illmino�ity a box with a photographic plate. we know these things, it is distressing' to find ho w lit
persisted. Wood and aluminum were also tried with It is some eighteen years since Crookes tubes were tIe our knowledge is p u t to practical use, and to spe old 
lik e  result, and it was fnund that i f  the hand were in- prominently brought into service .  They are si m ply c u stOIll S still unchan ged, old habits which we know to 
terpo�ed the image or shado w of its osseous skeleton tubes or vessels of thin glass into whose wal ls platinnm be de"trn ctive carried on, aud to find the housemaid 
was obtained on t h e  fl u orescing and lu minous surface. wir() electrodes are sealed hermetically and which are, on her knees, with her brush al ld dustpan, stirring up 
To try the effect o f  the newly d isc overed rays upon a then exhausted to a very bigh degree, to about one dust to the detriment of evpryone, and hreathing germ. 
photographic plate was but natural. It was tried, a millionth of an atmospherp. The tub�s are of different laden particles to h er own destruction. It n eeds but 
photograph thro u gh an opaq u e  screen resulted and shapes, to enable:different experiments to be performed a small amount of com m on sense to see that if car
the d i scovery was complete. This account disposes of with them. We reproduce, from an arti cle on Crookes pet� must continue, a thi n g  greatly to be deprecated, 
the story of the discovery having been made accident- tubes in our SUPPLEMENT, No. 189, o f August 16, 1870. they sh ould be r ubbed with a damp cloth rather than 
ally. I a view of one of the tubes, which is of special interest, brushed, aud t hat if, in deff'l'ence to prejudice, they 

The experi m ents, as described by Continental a ll- as s h owing the production of a shad o w  by a cathode lIIU�t be brushed, this sh ould be done by a cO \'ered 
thorities, require a coil giving a spark from 2'4 to 3 '2  discharge. The cro�s is. m ao e  of sheet al u minum . American sweeper with plenty of damp tea leaves. Of 
inches long. Four i u ches is named as a good distance The cathode connectIOn I S made at N. the anode at all ways of removing dirt from a carpet th e worst is by 
to intervene bet ween the Crookes tube and the sensi- P. The walls of the tube become l u m inous under the the use of the ordinary short brush, whi ch iny olve� t h e  
tized plate, and ten to twen ty minutes are given a s  effect� of the di�charge, with a shadow of t h e  cross housemaid k neeling down i n  the midst of the !lu,;t 
t he l i m i t  of expo�ure. We p n blish in the SCIENTIFIC projected on them. which she so needlessly creates. and draw ing i t  i l l to 
AMERICAN SUPPLEMENT of this week, No. 1050, While the shadow Rhown is of a certain interest h er lungs with every breath. For ordinary ho usehold 
Roen tgen's photograp h  of the boneR of the human from th e  poin t of view of analo�y, it mu st be reme rn - use somf'thing l ike linoleum, something which can be 
hand. An i nteresting fpa,ture in it is the ring on the bered that the X rays are distinguished by Prof. washed with a wet cloth every morning, would seem 
finger. The Illetal c uts off the rays far more than do to be the best covering for floors ; but if carpets 
the bones, as the latter cut them off more than the must be. and it is impossiblf' to teach the present gene-
muscular tissue or epidermis does. Hence in gradua- ration the evils of seeking present comfort at the ex-
ted ir.temdties we find shown the f u ll outline of the pen�e of future risk�, at lea;;t let us remeIn ber that car· 
hand in light color inclosing the darker outl ine o f  pets may u e  washed even where they lie ; that. till the 
the bones, wh ile the metal ring sho ws darker than day of washing comes, a closed sweeper is far better 
all .  than a brush. a n d  that the worst form o f  brush is one 

It is with no small gratification that Wf' are able to with a short handle. -British Med . Journal . 
put before our reade rs the exa ct details of the experi- • • • 
ment, as carried out by Prof. A. W. Wright, of Yale 
Unh·ersity. He was among the first of the American 
experimenter�, and his results figure as among the 
most successful ones yet obtained. 

The arrangement of the apparatus is clearly shown 
in the front page engraving, which was preparet1 from 
sketches made by our artist in Prof. 'Wright's labora
tory. 

On a clamp support is carried the Crookes tube. 
Prof. Wright used one of approxi lllately spherical 
shape of the type originally used by Prof. Crookes to 
show the dependence upon th e negative pole of ra
diant state phenomena. The tube was experimented 
with in two positions, the plate or one of the wires 
being mad e the cathode, the bulb being always so 
placed as to keep the cathode uppermost. 

The excitation was furnished by an ind uction coil, 
the primary of which was excited by a five-cell storage 
bat tery and the secondary was taken as gi ying 200, 000 
to 300.000 v< .lts potential, correspon ding roughly to a 
spark length or distance between electrodes of t wo to 
three i n che>: in air. Wires from the secondary were 
connected to the terminal s of the Crookes tube as 
shown, the negative wire to the UPlJer electrode. 

On the table, a fe w  inches below the tube, the sensi
tized plate contained in an ordinary plate holder was 
placed, a n d  on it" slide of ebonite were placed the ob
jects to be photographed. They were a purse with 
('oins in it, a box eontaining aluminum wire weights, a 
pasteboard pill box in which some balls of different 
metals were plaf'ed embedded in cotton, merlals and 
coin s, and a lead pencil . 'fhe tnbe was excited for 
some m inutes, the plate was removed a n d  developed, 
and the results are s h o w n  in a reproduction of the 
photograph which Prof. Wright furn ished us. Th is 
ph otograph is of the high est interest. It shows the 
o bjef'ts detailed above. On one side can be seen t h e  
.-j i m  shadow o f  a b o x  wit h  the bent wire al nminum 
we ights i n  it stl'Ongly outlined ; the penci l  sho ws the 
lead through the wood ; the purse reveals its con
tents ; the box with the little metai balls  doe;; the 
same. while the coins produce at least their conto ur. 
All these effec ts were produ ced th rough the ebonite 
cover of the plate holder. The plate used was 'a very 
rapid Cramer dry plate; the image was d eveloped 
wit h  eikonogen. 

The photograph we reproduce possesses h istorical 
interest, as being one of the first of the Roentgen pho
togra ph" product'd in the United States, 

From Prof. Wri ght we have ref't'ived the following 
latest particulars concerning the details of his experi
ments : 

" A curious peculiarity of the plates which have been 
subject to the cathode rays, as compared with those 

CROOKES TUBE, SHOWING SHADOW. 

A Ne,v Heavy L i q u i d. 

A ne w heavy liquid has been diseovered. Mr. S. L. 
Penfield describes its prt'paration in the December 
num ber of the American J ournal:of Science. Mix eq ual 
proportions of the nitrate of silver and thallium, and 
on heat i n g  the mixture it fuses at 75 degrees C. , form-

Roentgen as sh arply from cathode rays as from ordi- i n g  a clear mobile liquid of density 4 '5, which mixes 
with water in all proportions. It can, therefore. be nary light rays. Light rays can be refracted or bent , 

f th ' t . ht b f used to separate mineral particles of densities belo w rom elr s ralg course y passage rom one me- . . .  
dimn of transm:ission into �n other, they can be re- , 4 '5. When .stlll heavler yartIcl es hav:e to be separated, 
flected from surfaces of substances which they cannot i the pro

'
p�rtlOn of t�alhum may be mcreased. When 

pass through. The cathode rays can he bent to the ratIO I S  3 :4 �he mIXture fuses below 100 d�grees .C. 
right or left out of their straight course hy a mag- and has a denSIty of about 4'7. At 2:4 the fusmg P�I �t 
net : but the X rays act most anomaiously. While becomes 150 degre.es C. and the denSIty 4 8 ;  at 1 :4 It IS  

traIlsmitted with varyinO' facility by different sub- about 4'9 and fUSIOn onl! tak�s pla�e at 200 degre
.
"s.  

stances, some being opa�ue to them, others trans- Final�y, ,,:hen p ure thalhum mtrate IS u
.
se d ,  the pom t 

parent, and while these different substances vary in of fUSIOn I� 250 �egr�es C. and the dens�ty closely a p
dogree bet ween full opacity and almost full trans- p�oaches o. ThI S  hIgh range of denSItIes, toget.her , . . . . WIth the fact that the salts do not dtack many Ill llle· parency for the rays In questIOn, neIther reflectIOn I k h r 'd . 

II ' I bl f . I nor refraction of X rays has heen absolutely ra 
.
s, ma e t e IqUI t'spe�Ja y , a  ua �, or � I llera -

proved to exist. A very small index of refraction has oglCal purposes. A convem.ent separa�or IS deSCrIbed by 
b . d '  t d t h f th d '  the same author. It consIsts of a thImble-shaped cup, een m lCa e , no . s own, or . e rays, an an 

lIU- into which a wide tube is made to fit. The tube can perfect demollstratlOn of reflf'ctlOn has been made. b I d t th b b h 11 I Th ' I I th ' . r ' t d d ' t f t' ' h  e c ose a e ottom y a  o ow p ng. Is p ug n elr slm � ICI. Y an Irec ,ness 0 a? IOn t ey even bein g  rem oved, the heavy liquid is poured through the su�n'est gravltatwn, except that there IS no screen for t b . t th tl · bl d th . I th . 
the universal force. u e I ? 0 e 1 1m e, an . e mll�era. S are r�wn III 

Thf're is now opened a limitless field for experi
ments, possibly special plates, prepared w ith fluores
cent or other compounds in the emulsion, may be used, 
a n d  the extension of the scope will interest the profes
sional world from surgeon and physician to m etallur
gist and engineer. Every day brin gs accounts of new 

and stIrred. The heavy partIcles SInk Into the thml ble, 
and may be remo ved by closing the tube with the 
plug and withdrawing the thim ble. The latter is 
then replared, and the operation repeated with dilute 
liquid , With some practice an elaborate separation 
by densities is rapi d ly and easily accompli�hed. 

experiments, it being proposed even to take a photo- • ' • •  • 

graph of a man UpOIl a plate large enough to receive THE United States Consul-General at Bogota, in a 
the shadow. It is said that a negative plate six fpet recent report to the state department, expresses the 
high is being prepared with that o bject. belief that American merchants are not alive to their 

The 1I0n-refractability of the ra ys makes it impossi- opport u n ities in South American markets. For i n 
b l e  t o  produce a red uced image ; every object photo- stance, i f a merchant o f  Bogo ta sends a n  order to 
graph ed as it is done by radiant energy directly must an American manufacturer for goods cut to a certain 
be done by its shado w, and the shado w must be prac- lengt h  and widt h ,  the manufacturer writes back that 
tically of the same size as thc object or a Iittlf' larger. he does not cut good s in those dimension f', and will 
A gain, as no light is used in taking the photograph, not fill the ordel' un less the goodE can be taken as they 
there is no way at present of determining the proper are. For this reason the foreign trade in that part of 
exposure, the ph otometry of Roentgen rays bein g as the continent is bein!! largely taken by Germau and 
yet unaccom plished. British manufacturers, wbo are more accom modati ng 

Ety m ologically there is a chance for a new name-a in this resp�ct. 
ph otograph takf'n without I igbt being an etymologi- • ' ..  • 
cal absurdity. Two Sif'ilian scientists. says Popular Sciencfl Ne ws, 

From th e  poi nt of view of pure science. it is impossi- Grass i  and Rovelli, haVe> re�ently discoverf'd that th e 
ble to predict what the result, will be. We have a ra- I housefly is the intermediate host of a specieR of tape 
diant force or energy which penetrates matter with worm which dol'S much harm among cbickell s. The 
varying d egree of facility. yet which apparentl y  can- I chickens eat flie� w hose bodies contain the larvlll o� 
not be refracted. We have something which may the tape worm. 
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A DIRECT-CONNECTED MOTOR AND LATHE. 

The accom panying engraving, which is made from 
an illustration and de1'cri ption which appeared in the 
Mining- and Scientific Press, of San Francisco, shows a 
novel appl ication of the electric motor to shop work, in 
whic h  the c ustom ary overh ead shafting is com pletely 
done a way w ith , and i ts place is  taken by a motor 
which is built i nto th e  
headstock of th e lath e-in 
this  case a 46 inch Nil es 
Tool Works lath e. A part 

from the economy w h ich 
results from directl y  ap
plied m otive power, the 
removal of the overh ead 
s h afting and beltin g allows 

a m uch freer d isposition of 
the various tools in a shop, 
for the l"eason that they 
do not have to be located 
with reference to their.ac
cess ib ili ty to the overhead 
traveling cran e. The Uto

tor ru ns in eitber d irect ion 
at nine different speeds, 
w h i c h  vary between 57 a lJ d  

275 re vol ut ions pel' m inute. 
'1' h e  speed is controlled by 
a lever at each end of the 
apron of the carr iage ; and 
it  is  so COD venien tly placed 
to the operator that, with-
out changing his position 
in front of t h e  tool, he can at wi l l  either stop the lathe 
or chang-e t h e  m otion i nstantly from any speed in one 
direction to any speed i n  the opposite di rection. The 
operator has no belt to sh ift i n  changing speed, as in 
the ord inary lath e ; an d, conseq nently, i n facing off 
work h e  can keep t he tool at all times cuttin g up to 
speed , as it travels toward the center. I n  chasing 
threads, he can make a quick return by utilizing the 
hig-h speed. In order to gain two speeds without shift
ing a belt, it  is usual in tnrret lathes to provide mech
anism for qui ekl y  thro wing in or out some clutch 
or gears ; b ut by meall S of the di rect-connected 
motor the lathe can be instantly run at any 
one of nine speeds by th e operation of the above
mentioned controlli ng l evers. 

The motor is built by the Card Electric Motor 
and Dynamo Company. 

.. . . . . 
A COVERED SPIRAL BICYCLE PATHWAY IN 

PARIS. 

With the enth usiasm and spirit ch aracteristic 

of h is race, the Frenchman has pl unged i nto 
the sport of bicycling w ith an interest w hich 
almost casts into t h e  shade our own devotion 
to this form of exercise. The bicycle is found 
e very where in Paris, eve n  in great n umbers 
upon the most crowded thoronghfares. The 
Frenc hman generally rides w ith great skill, 
and in the  wh eel he has fou nd a ft'ien d  par
ticularly adapted to h is restless nat ure. Men 
and women ride the some what willful tandem 
on the most cro wded streets, and often at 
great speed, but, strange to say, accidents 

battles of C hampigny and Rezonville. The projectors 
of the new establishment transformed the lo wer s tories 
into various waiting, read i ng and dressin g rooms, as 
well as private rooms where beginners can escape the 
eye of the curious. The various store rooms and repair 
rooms for the bicycles are also provided . '1'he spiral 
path way extends from the main floor of the academy 

A DIRECT-CON NECTED MOTOR AND LATHE. 

to a point near the roof. Th e  ascent is grad ual, being 
about 2 '5 to the 100, the total h eigh t being 36 feet. 
The pathway is divided into two path s by an in
verted V-s haped board screen, the entire len gth of 
course, incl uding the ascen t and descent, being over 
a thousand yards. 

The path is extended at the top into a spacious plat
form which enables the rider to m a ke an easy turn be
fore taking a long coast to t h e  main floor bel o w .  A hif(h 
screen protects the wheel man from being precipitated 
below in case of a ccident. A spaciou s room is  reserved 
for spectators . The outer wall of the spi ral is deco-

DETAIL OF CONSTRUCTION OF THE PALAIS-SPORT. 

t FEBRUARY 1 5, 1 896. 
rated somewhat elaborately with pastoral scenes, giv
i n g the effect of the cou n try. The 'bicyc les are 
brought to the main floor from the storage room by 
means of elevators. 

. ' . ,  . 
Ga" Engine Station" for Trunk Line Raih vay". 

Mr. Westinghouse said in a recent speech that the 
strong argnment hereto
fore m;ed a g a i n s t  the 
adoption 

'
of the electric 

sYlltem for main lines has 
been due to the fact that 
t h e  investm ent req ui red 
to m ake th e chang-e would 
be heavy, without materi
ally d ecreasing the con
sumption of fuel and other 
costs of operation�an ob
j ection which it is  believed 
can be met by the devel
opment and use of gas en
gines of large sizes instead 
of steam engines for the 
generation of t he electric 
c nrrent. After presenting 
arg u m ents to sho w that 
the g-as engi n e  would use 
b ut one ·eigh th the fuel 
of an ordinary locomotive 
to produce similar power, 
Mr. W estinghouse contin-

' ued : " The Pennsy lvan ia 
Railroad to-day, it is said. 

consumes about 5, 000, 000 tons of coal per all n um au 
its lines east of Pit tsburg, taking, ap proximately, 20 
loaded trai ns each day for its t ransportation , and con
seqnentl y the return of 20 em pty trains, and requ iring 
for the service of the com pany alone full y 3, 000 cars 
and a proportionate num ber of locomotives. If this 
power were to be generated by gas engines, only about 
one-eighth, or 600, 000 tons of �oal per year, would be 
required , effecting a saving of over 4, 000, 000 tons of 
coal. now costing the railway company above $5,000, 000 
-a saving which wo nld j u stify a large enough capital 
expendit ure to cover th e com pl ete equipment of 

the railway. To carry ont an arrangem ent 
of this character, stations having electric g-en
erating plants with gas engines and producers 
could be located at i ntervals of from ten to 
t welve miles, so that th ere would always be 
two or three stations furnishing c nrrent for 
any particular part of the li ne." 

Aluminnm. 
M. Henri Moissan h as been investigatin g the 

con tradictory resnlts wh ich ex perimenters h ave 

arrived at with reference to some of the proper
ties of aluminum. M .  Moissan ascribes these 
to the fact that all com mercial sam p les of this 
metal contai n impurities. The effects of nitro
gen and carbon h e  has al ready d ealt w i th , and 
having had occasion to analyze sam pl es of 
alumin u m from the works at La Praz (France). 
N eu hau sen �Switzerland), and P i t  t s b u r g 
(United States), he bas now d iscovered a n e w  

i m p u  I' i t y
namely, s o d  i
urn. This may 
be present to 
t h e  exten t of 
from 0 '1 to 0 '3 
per cent, and 
r e n d e r s  the 
al u minum lia
ble to be slow
ly attacked by 
w a t e r . T h e  

prese nce o f  a 
s m all quantity 
of sodium also 
com pletely al
ters the char
acter of alum i
n um alloys. 

-+4--
THE M iero

seope go i v e s 
t h i s  form ula 
for an ink for 

w r i  t i n g- on 

glass w i t  h a 
pt'n, as w i t h 
ord inary ink : 

are less fre

q u e n t t h a n 
would be im

agi ned . T h e  
winter months 
in P a I' i s  are 
naturally i I I  
adapted to the 
sport, and the 
e n  t h usiast is 

t herefore driv
en under cov
er. Probably 
t h e greatest 
novelty in the 
way of a bicy
cle academy is 
the spiral path 
shown in the 
accolll panyi Il g 
i l l u s  t r ations, 

for which we 
are indebted to 

t h e  G e n i e  
C i  viI. This es
tablish ment is 
c llled the "Pa
l a i s - S p o r t. " 
T h e  building 
was originally 
used for t h e  
military pano
ramas of the 
c e l e b r a t e d  
pai nters D e 
tai l l e  and De 
N e u v i lle, r e 

presenting the A SPIRAL BICYCLE PATHWAY-PALAIS-SPORT IN PARIS. 

Bleached shel
lac 10 p a r t S. 
Venice turpen
tine 5 parts, 
l a m  p black 5 
parts. Dissolve 
the s h e l l a c  
w i t h t urpen
tine and stir i n  

lampblack. 
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SOME AMERICAN MOTOR CARRIAGES. troleum carriage, which made the entire journey in 2 persom, weigh ing 2, 750 pounds in running order, but 

This is an age in which it is not safe to deride any d ays and 53 min utes , or at the rate of 14 9-10 mi les an the third seat was removed, so as to give increased 

forecast in mechanics, so that the prophecy, now often hour. With a laudable attempt to awake widespread space for the batteries, and the wheels, which were 

made, that in the near future the clatter of the h orse's in terest in the motor vehicle in this country, the C hi- formerly provided wit h  steel tires, are now provided 

hoof sh al l no longer be heard on the fashionable drive · cago Times-Herald offered prizes last July  aggregati ng with solid rubber tires. A new motor of th€; Lundell 

ways. and that the noisele8s bicycle and the pneu- $5,000 . We have already published full particulars of type ha!' been placed in it. We und erstand that the 

matic tired wheels of the motor carriage shall reign this contest, whic h  occurred at an unfortunate t i me of man ufacturer is  now engaged in COllstructing a new 

AMES' STEAM CARRIAGE. MORRIS & SALOM'S CRAWFORD WAGON. 

supreme, while undoubted ly exaggerated, still holds 
true to a certain extent. 

In the  early part of the century there was a period 
of development of steam carriages, but at that time 
there were n o  such fa,'orable  condi tions for success as 
t h ose which surround the experimenters of to-day, as 
t h e  roads were bad and only steam was available as a 
motive power. But sin ce that time not only has road 
m aking been reduced to a science, but the cumber
some motor wagon and engine h as given place to the 
steel  framed pneumatic tired vehicle,. and 

'
various 

forms o f  light motors have been devised, actuated · by 
one of the many products of petroleum or by steam, 
ga� or e l ectricity . 

Iu 1894 a great i m petus was given to the automobile 
carriage by a com petition organ ized in Paris by the 
Pet i t  Journal. The course was from Paris  to Rouen, 
75 m iles, and the prizes a m o u nted t o  10, 000 franc�. Fif
teen com petitors took part in the race, which occurred 

the year as regards the weather, so that the results ob
tained were not as valuable as they would have been 
had the race occurred earlier in t h e  season. 

It is gratifying to not.e that th ere will also be a race 
in this country in May. The Cosmopolitan Magazine 
offers $3.000 in prem i nm s  to be awarded to motor 
carriages presenting the great.est number of points 
of excellence as exhibited in a trial trip to be mad e 
from the New York office of the Cosmopolitan,  City 
Hall Park, on Saturday, May 30 (Decoration Day), 
1896, to the Cosmopolitan l:uilding at Irvington , and 
t.h ence back to the starting point. 

T h e  award will be made upon the following points, 
the maximum being 100 ; speed, 50 ; sim plicity and du
rabil ity of constru ction, 25 ; ease i n  operating and 
safety, 15 ; cost, 10. Entries m ust be sent to the office 
of the Cosmopolitan before May 1.  The names of the 
j u dges wi l l  be announced in the March issue of the 
Cosmopolitan. 

carriage. The vehicle shown in the engraving has 
four wheels, the front wheels being 3� ft. and the rear 
wheels 4 ft. in diamet er. In the body are thirty· six 
storage battery cells ,  with a capacity of 250 ampere 
hours. Th ese batteries actuate a three horse power 
motor and the power is transmitted to the axle by sin
gle reduction gears. The carriage h as a speed of three 
to ten miles per h our on good roads, and the storage 
batteri es enable it to travel about seventy miles on a 
hard level road w i t h out recharging. In the Chicago 
Times-Herald race, the condition of' the roads was 
such tha,t the w heels of th e Sturges carriage slipped 
very bad l y  in the six inches of sn ow, and nearl y double 
the usual power was exerted, so that the carriage tra v
eled with the speed of only 4),4 luiles pel' h our, the bat
teries becoming exhausted after a run of thirteen miles. 
The Sturges machine received an award of $500 for the 
sho w i ng made i n  tlle  road race . 

Although the Morris & Salom " Electro bat " did 

HERTEL'S GASOLINE CARRIAGE. STURGES' ELECTRIC MOTOR WAGON. 

in July. The best time made was 5 hours 40 min
utes. The gasolene motors, as usual, made the best 
showing in the contest. On June 11, 1895, occurred 
another race in France, for prizes aggregating 40,000 
francs. The cou rse was from Paris to Bordeaux and 
return, a d istan ce of 727 miles. Sixty-six horseless ve
h icles com peted, and tbe best time was made by a pe-

We present illustrations of four American built mo
tor carriages. spme of which h,ave been very successful. 
Mr. Harold Sturges, of the Sturges Electric Motocycle 
Com pany, has devoted attention to the electric m otor 
veh icle for some three years, and he h ad a carriage on 
exh i bit ion at the World's Fair. The carriage w h ich 
w e  ill ustrate was originally a three seated sulky for six 

not attempt to run over any gTb, u part of the COUTSf-. 
of the Ch ica�o Times-Herald race on last Than ks
giving Day, it was still a ward ed the great gold 
medal by the jud ges for pre·eminence, because of 
the following points of mel'it. The award of the 
j udges states that the medal was given " for best 
showing the official test for safety, ease of control, 
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ab�ence of noise, vibration , h eat or odor, cleanli
ness and excellence of design and workmanship." 
The carliage which took part in the race presents a 
handsome appearance, and at first sight it reRew bles 
some n e w  kind of surrey. As no machinery is in 
sigh t, with t h e  exception of the steering lever, this 
motor ca rri age is free from the criticism which is 
generally passed on h orselesi! carriages, that they look 
more l ike a box of m achinery than a pleasure vehicle. 
The other carriage, which is shown in the engrav
ing, seats two, and i s  w hat is  known as a .. Craw
ford wagon . "  'fh e  wheels of the prize wi nner are of 
wood, and are of the usual construction,  exce pt that 
t h ey are fitted with pneumatic tires and ball bear
ings. The d r i ving or fron t wheels are 40 inches in 
diameter, and the rear or steering wheels are 38 
inches in diameter_ The steeri n g  is accomplished by 
turning t h e  rear wheels parallel with each other 
from a point about three lDches inside of the 
plane of the wheel, and they are cO llnected by a 
rod to a vertical lever at convenien t "height, 
which is operated from the front seat of the carriage. 
Alth ough at first s igh t it might be su pposed that 
steering from the rear m ight be more difficult th an 
steering from the fron t, yet, as a matter of fact, it is 
found not to be t h e  case, as the carriage can be moved 
i n  any direction desired with great certainty and can 
be completely turned aro u n d  in a circle of 20 feilt in 
d iameter. The batteries are furnished by the Electric 
Storage Battery Company, Ph iladelph ia, Pa. , and con
sist of four sets of t welve cells each, h avin g  a normal 
capacity of 50 ampere h o urs per cell. They are grouped 
in boxes and so arranged that they can be readily and 
quickly pusheJ in place insid e the body of the car
riage, all of the connections bei n g  m ade automati
cally. T h e  carriage is dri ven by two Lundell motors 
of nomi nal one and one- h al f  h orse power capacity. 
Each is attached to the front axle with pinions on the 
armature shafts, gearing directly into the driving 
gears attached to the fron t w h eel�. The weight com
plete w ith the batteries is 1, 650 pounds_ It is said 
that on good road s a maxim um s peed of t wenty miles 
per hour can be o btained.  T h e  capacity of the battery 
is sufficient to run the carri age from twenty- five to 
thirty m iles on one charge. Th e carriage shown in 
the engraving is  of lighter build. 

By far t h e  lightest m otocycle among those w hich 
were present at the contest of  November last was the 
gasoli n e  carriage of Max Hertel, of 103 West Monroe 
Street, Chicago, Ill . , as the m otocycle weighs only 220 
pounds and seats t w o  people . Alth ough this carriage 
did not take part in the race, it was awarded a prize by 
t h e  j udges of the Times-Herald motocycle race of 
$100 for It device for starting the motor from the 
operator's seat in th e vehicle. 

The vehicle is b ui lt on the lines of the bicycle. the 
frame being constructed of seamless steel tubing and 
the wheels h ave tangent spokes, ball bearings and 
pneumatic tires. The carriage is driven by a double 
cylinder gasolene m otor of special construction, which 
weigh s  only 100 pounds and which develops two 
horse power at full speed. The power from the motor 
is t ransmitted to the rear w heels by means of fric
tion gearing, which doed away with all beltin g, chains, 
and sproc ket wheels and insures an easy and almost 
no-i8eless runni ng vehicle. The motocycle is guided 
and controlled w ith the aid of two levers. O n e  lever 
stops and starts the m otor, connecting it with the 
vehicle and disconnecting it, ch anges th e speed and 
gear and sets the brakes, all with a sim ple forward 
an d  ba�k warll motion. The other lever is used to 
steer the carriage. T h e  reservoir holds enough g�o
line for a. fifty w i l e  run, and the cost amounts to less 
than olle cent for each five miles traversed on a level 
road. 

The Ames steam carri age was devised by Mr. A.  C. 
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Artlflclal Monstrosities. ) have demonstrated not only that beams break at 

Prof. J. A. Ryder, of Philadelphia, says Dr. Eugene knots, but that i nvariably timber struts will fail at 
Murray- Aaron in Popular Science Ne ws, has recently a knot, or owing to the proximity of a knot, by reduc
made research of some length into the methods by ing the effective area of the stick and causing curly 
which the Japanese have produ ced the race of double- and cross grained fibers, thus exploding the old practi
tailed gold fish, Carassius aurat us, w h ich are such cal view that sound and tight knots are not detri
favorites with fanciers and the o wners of aquaria in mental to timber in compression. 
this country ; and, incidentally,  he has also called at- 9. Excepting in top logs of a tree or very small and 
tent ion to <'orne very interesting facts of a like nature young tim ber, the heart wood is, as a rule, n ot as 
regarding oth er allied vertebrates. The experiments �trong as the material further away from th e h eart. 
of Weber, proving that the eggs of the common pike Thi s becomes more generally apparent in practice in 
could be caused to produce dou ble monstrosities if large sticks with considerable h eart wood cut from old 
the recently fertilized eggs were violently shaken, were t rees in which th e h eart h a s  begun to d ecay or been 
the initial discoveries that have led to the present wind shaken. Beams cut from such material freq uent
doubling from a single yolk. This fact is known to ly sea!ilon check along middle of beam and fai l  by long-
our fish commissions, and great care must at first be itudinal sh earing. ' 
used to prevent the alm ost entire production of mon- 10. Top logs are n ot as strong as butt logs, provided 
strosities by rough handling. the latter have sound timber. 

More rem arkable still is the conclusion reach ed by 11. The results of com pression tests are more u ni
Von Ih erillg that certain armad illoes n ormally pro- form and vary less for one species of ti mber than any 
duce several young from a single fertil ized egg. Dr. other kind of test ; h ence, if only one kind of test can 
Ryder is inclined to regard the double- tailed gold fish be m ade, it would seem that a com pressi ve test will 
as " the actnal realization of a� eight-limbed verte- furnish the most reliable com parative results. 
brate, " a thing most contradictory of our present basis 12. Long timber col.u m n s  generall y fail by lateral de
of animal classification. These fish have been pro- flection or " buckling " when th e length exceeds the 
d uced in Japan, he concludes, for at least two centu- I least cross sectional dimension of the '>tick by 20 ; in 
ries, and they there command high prices among other words, the col umn is longe r than 20 diameters. 
the wealthy classe!1, the finest or most abnormal vari · In practice the unit stress for all col umns over 15 
ations being in great demand. By taki ng the eggs of diameters should be reduced in accord ance with 
the normal species of gold fish and shaking them,.  or the various rules and formulas established for long 
disturbing them in some way, the Japanese get double colum ns. 
monst ers, some with double heads and a sinlJle tail, 13. U n even end bearings and eccentric loading of 
and some with double tails. Naturally the com plete col u m ns produce more serious disturbance� than 
double monsters would be unli kely to live, while those u s ually assumed. 
with only the d uplication of the tail, baving . th e  14. The tests of fnll !>ize long compound columns 
problem of life in n o  war complicated for them, wf)uld com posed of several sticks bolted and fastened to
be qu ite likely to survive. These monstrosities, be- gether at i n tervals show essentially the 8ame ulti mate 
ing selected and bred, would in all probability hand unit resistance for the compound column as each com
o nward the tendency to reproduce the dou ble tail, I ponent stick would have if considered as a col u m n  by 
which i n  time would become fixed and ch aracteristic, itsel f. 
if j udicious selection were mai ntained by interested 15. More attention should be given in practice to 
breeders, as has been the case with the many breeds the proper proportioni ng of bearing areas ; in other 
of dog!', horses, fowls and pigeons. words, the compressi ve bearing resistance of timber 

Barfurth ,  experimenting upon tadpoles, has found with and across grain, especially the latter, owing to 
that d uplication of the tail in thpm has much to do the tendency o f  an excessi ve crushing stress across 
with the manner in which it is re moved . For exam- grain to indent the timber, thereby dest-roying th e 
pIe, if the ti p of the tail were snipped off exactly at fiber and increasin g the liability to speedy decay, es
right angles to the axis of the body, the tail was re- pecially when exposed to the weather and the con
generated of the normal form and straigh t backward. tinual working prod uced by moving loads. 
If removed at an acute angle, regen eration took place, • . . ' • 
�o that the n e w  tip was directed either u pward or Prize Offered fo r a F u se Design. 

down ward, according as the inclined, regenerated cut The Verband De utsc h er Elektrotech niker is  offering 
surface looked upward or downward. T h ese facts a prize, consisting of a diplom a and $75, for the best 
cannot be dism issed as uSl'less in connection with the device by which mistakes, such as placing the wrong 
problem of inheritance in general ; for wh ile, as we size fuse in fuse terminals, and th e interch anging of 
rise in th e scale of organization, the tendency to re- fuses except by auth orized persons, shall be rendered 
generate lost parts becomes more restricted, the ten- impossible. The stand ard sizes of lead fuses adopted 
dency to prod uce monstrosities due to disturbances by the Verband at its last annual m eeting are to be 
of dAvelopment reJainR in full force, as is illustrated employed. These, according to the Electrical Engi
by the disposil:ion to reproduce extra toes in the cat, neer, are : 
the same tendency h ereditary in the Dorking fowl, or ========;==========;======== 
even the disposition to reprod uce extra thumbs or toes 
in the h uman family. 

• 1 . '  • 
Timber Supports. 

The American Association of Railway Superintend
ents, Bri dges and Buildings, says the Architect and 
Contra(lt Reporter, recently appointed a committee for 
the purpose oC consideri ng the strength of brid ge and 
trestle tim bers. The committee came to the follo wing 
conclusions :  

1. Of all structural materials used for bridges and 
trestles, timber is  th e most variable as to the pro
perties and strength of different pieces classed as be
longing to the same species, hence i mpossible to es
tablish close and reliable limits of strength for each 

Amperes. 

50 
100 
400 

1,000 

Distance between centers 
of fnse terminals in 

inches_ 
Diameter of terminal 

screw in inch_ 

The designs are to remain in every respect th e property 
of the ind ivid ual, and must be sent in not later tban 
April 1, 1896, addressed to the Verband at 3 Monbi
jouplatz. Berlin, N. , and marked with a m otto. T h e  
result will be made public a t  t h e  next annual m eeting 
of the Verband. 

. I . �  . 

Ames, of C h i cago. The boi l er is of the Scotch type, 
the heat from the burners passes under the shell of 
the boiler and passes out b y  forced draught with the 
exh aust.  T h e  f uel used is gasolene, and th e burners 
are so arranged t h at one is controlled by the operator, 
whi le  t h e  other is controlled by t h e  steam pressure or 
br hand as d esired.  W h e-n the carriage is stopped, 
the steam pressure rises rapidly and cuts down t h e  
fl a m e  of the burners, and when the pressure drops t h e  
supply o f  gasolene i s  again increased. T h e  feed water 
passes through a h e ater inside t h e  boiler jacket. The 
engines are fastened on t h e  lower part of  t h e  bicycle 
frame and are cou pled to thp treadle shafts by means 
of crank pins_ The engines are of the oscillating type 
and the diameter of th e cylinder is 1�4 in . ,  stroke 13 in . 
T h e  trunn ions are of C8.!'t iron. T h e  weigh t  of the 
en tire vehicle when ready for a r u n  is only about 400 
pounds. 

species. Blast Furnace Charges as Lightning C onductors. 

2. The various names applied to one and the same Repeated inRtances are said to have been noted in 
species in different parts of the country lead to great Germany of lightning flashes, instead of being attract
confusion in classifying or applying results of tests. ed by the ligh tning con d u ctor on a blast furnace chim 

3. Variations in strength are generally directly pro- ney, taking the charge of the chimney itself as a con 
portional to the den sity or weight of timber. ductor, and passing down through the furn ace ch arge, 

4. As a rule, a reduction of moisture is accompanied through the pig bed and into the earth,  with out doing 
by an increase in strength ; in other words, seasoned any damage . I t  is  said that this has occurred several 
lumber is stronger than green lumber. times at one furnace, where a good conductor extends 

5. Structures sh ould be, in general, designed for t he above the top of the ch imney, the explanation being 
strength of green or moderately seasoned l umber of that a column of  smoke containing m uch w ater and 
ayera ge quality, and n ot for a high grade of well spa- carbon d ust extended up to a consideJ'able height, and 
son ed material. 

. thus furnished a better condnctor of electricity to and 
6. Age or use does not destroy th e strength of timber, through the charge itself than was afforded by the out 

unless decay or season checki�g takes place. side conductor. 
7. Tim ber, u nlike materials of a more homogeneous -----_ .. _1 ........ ' ...... _-----

nat ure, as iron and steel. has no well defined limit of His Collar Expl o ded. 

elasticity. As a rule, it  can be strained very near to William Benjamin, a brakeman on the Erie Railroad 
th e breaking point with out serious ifJj ury, which ac- caught a spark on the back of his  cell uloid collar as 
counts for the continuous use of m any timber !'Itruc- his train entered the station at Hillsdale, N. J. 
tures w ith the m aterial strained far beyond!th e usually Januarv 2. The col lar took fire and expbded with a 
accepted safe limits. .On the other hand, sudden and loud r�port. Benjamin seized th e collar with both 
frequently inex plicable fail ures of individual stick s  at h ands and t.ore it from his neck.  H e  was burned se 

• • • • • 
An I u d ust rlal Expo sition I II Brazil. 

An exposition repre�elJtati ve of the ind ustries of 
Brazil is now in progress at the capita l, Rio Janei ro .  
I t  is  �aid t o  a fford proofs o f  material progress i n  manu
factures, particularly in the growth of small industries 
in the different provinces . The Rio News says : " It 
will be a revelation to many to find that there are so 
many industrial establishments in the country.n 

very low limits are liable to occur. verely on the face, neck and hands. He was taken to 
8. Knots, even when sound and tight, are one of the a drug store, where his wounds were dressed, and 

most objectionable fea�ures of t i m ber, both fo� beams later was taken to his home in New York. He will be 
and struts. The full SIze tests of every expenmenter dIsabled for some tIme. 
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WILLIAM CROOKES, F.R.S. 

The recent remarkable discoveries of Prof. Roen tgen 
w h en engaged in experimental work w ith a Crookes 
tube have bro ught prominently before the world the 
n a m e  of William Crookes, a name that was already 
famous in t h e  world of  science. There are, i ndeed, 
few, if any, among the scientific leaders of the latter 
half of t h e  nineteenth century w h o  h ave had a more 
brilliant and varied career than th e author of the 
vacuum tubes which have made pos8i ble the recent 
startling developments in photograph y . 

He was born in London in 1832, and at an early age 
turned his attention to photography. After a course 
at the Roy�1 College of C hemistry under Dr. Hoffm an, 
during which , at the age o f  17,  he gained the Ashbur· 
ton sch olarshi p, he became i n  d ue time sen ior assist
ant to his t utor. His rise was rapid, and at the age of 
22 he was appoi nted superintendent of the meteoro
logical de partment of the Radcliffe Observatory at 
Oxford. In 1859 he fou n ded the C h em ical News, and 
five years later he became editor of the Quarterly 
Jou rnal of Science. 

Prof. Crookes had a natural love for original re
search.  In 1861, w h i le examining the residuell from a 
sulph uric acid works, he discovered the new metallic 
element thal l ium . This was fol lowed by his election 
as a fellow of the Royal Society . It was h is " d elicate 
spectroscopic i n vestigations " in connection with the 
newly discovered element ..  which led him to the stud v 
of the ' rare earths, ' which has proved so fruitful i� 
his h ands. " 

The mining world is deeply indebted to h i m  for 
drawing attention to the value of sodium amalgam 
i n  the extraction of gold. At a later date he called in 
the aid of the alternating electric current. This agent, 
at'ting in concert with variou s  m er('urial salts, and par
tic ularly with merc ury cyanide, has rendered possible 
the extraction of g old from highly refractory ores. 

In 1872 he was at work on h i s  in Vestigation s on • • Re
pulsion Resulting from Rad iation, "  to which question 
his attention h ad been dra w n  by his observing the ac
tion of heavy pieces of glass wh ich he was weighing 
in a vac u u m  balance, wb ich, by the way, was his o w n  
invention. In 1877 be invented t h e  otb eoscope ; and 
in the same year Science signified it3 indebted n ess t.o 
him by electing him a m e mber of the Royal Society. 
In a paper before the society be stated t.hat he had 
" s ucceed ed in obtai ning a vacuum so nearl y approach 
ing perfection that the pressure in it was only 0 '4 
m i llionth of an atmospherf'." These experiments led 
to very i m portant results ;  for it was found that in such 
an extre m e  vac u u m  gases pass into an ultra-gaseous 
state, which Prof. C rookes termed a state of " rad iant 
matter ; "  and furth er, these extreme vaccua opened u p  
th e w a y  for 
the incandes
cent- lam p. 

A M a r c h  
n umher of the 
Electrician of 
1 8 9 1  s a y s :  
" P r o f e s s o r 
Crookes' house 
in Kensington 
Park Gardens, 
e I e c t l'i c a l ly 
lighted in 1881, 
w a s, w e  b e
lieve, the first 
bouse in Lon
don fitted up 
with t h e  el ec
tric light_ It 
may be inter
esting to state 
t h at the wires 
were c h i  e fl y 
laid with his 
own hands. To 
meet the diffi
cult.y of obtain
ing carbon fila
ments for the 
g 1 0  w lamps, 
not possessing 
the struct ure 
of the material 
from w h i c h  
t h e y  w e r e  
m a d e ,  Prof. 
C r o o  k e s dis
s o l  v e d  cellu
lose in a strong 
solution of am
monium cop
per s ulpbate, 
dried up tbe 
solution i TI t 0 
s h e e t s ,  d is
solved out th e 
c o p p e r ,  and 
used the horn
I i  k e material 

j titutifit �tUtti,au. 
rem aining for filaments. The lamps in the inventor's 
house, fitted witb sucb filaments, remain still in good 
working cond ition. "  

I n  1880, t h e  French Academy of Sciences conferred 
upon Prof. C rookes an extraordinary prize of 3, 000 
francs and a gold medal, in appreciation of bis  re
search es in molecular physics and on radiant matter. 

His stud ies of the " rare earth s "  have led Prof. 
Crookes to the concl usion that •• the bodies which 
have generally been accepted as elements are not pri-
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ciety of Arts, and in 1888 tbe Royal Society, gave h i m  
medals, the first " for his improvement in apparatus 
for the production of high vacua and for h i s  inven
tion of the radiometer, " and the latter society "for his 
in vestigationf< on the bebavior of snbstances uuder th e 
infl uence of the electric discharge i n  a h igh vac u u m . "  

I n  addition to h i s  f'xtensive work in t h e  laboratory, 
Prof. Crookes has been a voluminous contributor to 
the scientific liter::>.ture of the age. Among other works 
he b as written "  A Hand book C� :!) yeing and Calico 
Pri nting, " , .  Select Methods in Chem iCal A n alysis, " 
a m an ual of " Dyeing and Tissue Printing," a work C-'" 
" Th e  Solution of t h e  Se wage Question." H e  h as trans
lated and edited Rei mann's " Aniline and i ts Deriva
ti ves, " Wagner's great work on " Chem ical Tech
nology, " and many oth er works of scientific promi
nence have emanated from bis busy pen. 

The splendi d  results which h a ve attended Prof_ 
Crookes' labors are not to be attributed solely to h is 
undoubted gen i us for experi ment and observatioll. 
They are largely the result of persi�tent h ard work 
carried out on logical lim's and with strict attention 
to meth od. He possesses that " in finite capacity for 
taking paim" w h i ch is i n dispensable to geni us, if its 

. po wers are to prod uce val uable, lasting results. 

mordially distinct or indepen dent, but have been 
formed by a process of evol ution remotel y analogous 
to that wh ich we now recognize as having been at 
work in thE formation of organic species. " These views 
were put forth in his presidential address before the 
chemical section of the British A >sociation, under th e 
title " Th e  Genesis of Elem ents ; "  and it is undou bted
I y  hi� m o�t splendid all lollg many brilliant (�ontribu
tion� t o  the p h i losophy of science. In 1885 the So-

THE XONZI ANTELOPE. 

• ' e ,  • 
A COMPANY is being formed, it is an nonnced, to work 

a coalfield at Astley, i n  Warwicksh i re, w h ere, it  is 
�tated , the princi pal seams are over 20 feet in t h i ckness, 
and are not deeper than 500 yards.  T h e  Engl i,h Me
chanic thinks it rather strange t h a t  a field so rich and 
so near London h as not been worked before. 

.. � . , . 
THE KONZI ANTELOPE IN THE BERLIN ZOOLOGICAL 

GARDEN. 

For many years past antelopes of certai n specieI'! 
have been a familiar sight i n  th e zoological gardens, 
but explorers knew that there were many other species 
on the steppes of Eastern Africa t h at h ad n ever heen 
exported. One o f  the most i nteresting of th ese is  th e 
konzi antelope, only one li ving speci men of which has 
been taken to E u rope, and that is now in the Berl in 
Zoological Garden . Our engraving (for wb ich we are 
indebted to the I l lustrirte Zeitung) is taken from a 
d rawing of this animal made by Anna Held . Th ese 
antelopes graze in sm all h erds on th e grass-covered 
st" ppes w h i l e  an old bull keeps watch from a neigh bor
ing eminence. Tbey prefer places where fresh, new 
grass has started after the old gra�s h a s  been b u rned 
over, but a short time spent in such a locality makes 
quite a change in their appearan ce. They are natu
rally of a gold en brown color, so near the color of the 
grou nd on wh ich they graze that it is  difficult to d i s
tinguish them from a distan ce, but. after grazi ng- in 

one of these 
b u r n  e d  d is
t r i c t s  t h e y  
b a v e  b l a c k  
s pots on their 
sh oulders t h at 
m i g  h t easily 
lead a natu ral
ist to suppose 
they belonged 
to a d i fferent 
specie:; f r o  III 
those that hacl 
grazed w h !c're 
there b ad been 
no fire. Th ese 
spots are caus
ed by ruhhing 
their  sho ulders 
against char
red trees, t h e  
b lack bei n g  re
tained by the 
oily secretion 
of t h e  la chry
mal g l a  n d s. 
The only natu
r a l  b l a c k  
m a r k s  a r e 
those on t h e  
legs. 

D E C E MBER 
fi res in t h e 
U nited States 
a n d  Canada 
caused a loss of 
about $10,000, -
000, and the 
mi lling and al
lied industries 
c o n  t r i b n ted 
about $410. 000. 
T h e  total l o�s 
for 1895 is  $130, -
000, 000, aga.i n &t 
$128, 000, 000 in 
1894 and $157, -
000,000 i n  1893. 
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REOENTLY PATENTED INVENTIONS. 

En�illeering. 

STEAM E l'\ GINE. -William F. and Eu
gcne .. W. Cleveland, Rounthwaite, Canada. To prevent 
all posslble back pressure, by affording a full and com
plete exhaust, thus utilizing the steam to its utmost effi
ciency, these inventors provide a hollow piston counected 
at all times with the exhanst, while valves mounted on 
the heads or faces of the piston alternately connect its 
interior with the ends of thc cylinder. 

Hailway Applia nces. 

PHOTOGRAPHER'S DARK ROOM. -Fer
dinand A. Wattenberg, New York City. This is a porta
ble apparatus, which may be readily folded up for tran�
portation or storage, and when opened out and set up 
enables the user to develop sensitive plates, and fill hold· 
ers and cameras, etc. It is made of flexible material to 
Inclose the upper part of the body in one end, while in 
the end piece at the other end is a ruby glass window, 
and the bottom is formed with pipes or tubes which per· 
mit the entrance of air. 

LAMP. - Jacob Weintraub, New York 
City. This invention relates especially to alcohol lamps, 
for which a cap or cover is provided to increaee, dimin-

CAR FENDER - Michael F. Flynn, ish or extingnish the flame, the cap being operated from 

Stamford, Conn. This fender is normally carried in sub- the exterior of the lamp. The horizontal combustion 

stantially vertical position in front of the dash board, but surface has a ring-shaped cover, the opening of which is 
has a lower front cushioned roller adapted to strike and regulated by 

.
segmental pla�es ha�in� pivotal connect�on 

trip one caught in the path of a moving car, in which at o�e end �lth the cover, m .WhICh ": supported a rmg 

case the lower portion of the fender is automatically havmg radIal slots m.to whIch �roJectlOns from the 

moved out to present a bcd to receivc the falling body. 1 pla�e� extend, thcre bCIllg on the rmg a rack engag.ed by 

Simultaneously wlth this action a cable attachcd to the a pIllIOn whose shaft extends outwardly and termmates 

brake and . another connected with the troll�y arm III a hand wheel. 

are operated to apply the brakes and break the electric 
connection supplying power, or to release the grip in 
case the car is moved by cable. 

AUTOMATIC REPEATING SIGNAL . - Ro
bert H. Inncs1 San Antonio, Texas . This is an appara
tus for usc in connection with semaphore and other train 
signals to prevent mistakes when notifying the ccntral 
official, ""d automatically report changes in the position 
or colo ,,[ the signal to a central office over the ordinary 
telegraph wire. A wheel operates a key to send a mcs
sage that the signal is changed to "danger, " and the turn
ing of the whecl engages the signal repeating device, so 
that when the latter is actuated to clear the signal a 
second messagc is sent to the central office to that effect. 

Electrical. 

BLECTRIC RAILWAY SYS'.rBM. -Joh n  F. 
Page, Chewacla, Ala. 'rhis is an improvement in sys
tems where the main line conductor is underground, and 
has feeders, each consisting of a normally open partial 
circuit leading to a contact rail or plate, and having a cir
cuit closing device. An endless driven cable carried on 
the car is arranged to contact with the contact rails or 
plates in the conduit, transmitting the current through 
the cable to the motor circuit, and improvements are in
troduced in the· circuit closing devices to be actuated by 
the endless cable, the improved system being designed 
to be more safe and efficient than systems heretofore in 
use. 

Mecha nical. 
TONGs.-John Qu inn an d W illiam H. 

Bradley, Mingo Junction, Ohio. These tongs may be 
readily opened and closed or moved about, a uniform 
power being obtained for their opening and closing, 
while they securely hold or release the article. On one of 
the tong arms is a rock bar engaging a pinion on the 
other tong arm, there I)eing a rein or haudle for turn
ing the pinion. 

M E T A L L I C  PACKING . - Ed ward L. 
Raynsford, Susquehanna, Pa. This is an improvement 
on a formerly patented invention of the same inventor, 
providing a packing for use on piston rods, balance slide 
valves. etc., without thc use of springs or glands, and 
consisting principally of � ring having an annular groove 
with outwardly beveled sides and a second ring with in
wardly beveled sides fitting in the groove of the first 
ring. For balance slide valves the packing is made in 
straight form. 

Mi"cellane o us. 

BICYCLE SUNSHADE. - Joh n  Murga

WATER COOLER AND FILTER. -Henry 
Roeske, Philadelphia, Pa. With this apparatns fil
tered water may be; drawn directly from the water sup · 
ply pipes or from the cooler, as desired, and the filtering 
material is designed to be impregnated with a mineral 
salt, as borax, or with salicylic acid, to temporarily pre
vcnt or arrest fermentation of impurities not removed by 
mechauical filtration. The filter occupies the bottom 
portion of a cylindrical tank in which is an ice surround
ed receiving vessel connected with the water supply, the 
overflow of this vessel passing down through a central 
tubc to the filter bed, while the water supply is also di
rectly connected by another pipe with the central tube. 

FENCE WIRE FASTENER.-Reuben E. 
Curtice, Spencer, Ohio. In wire fences where the wires 
are kept parallel by upright stay rods, this improvement 
providcs readily applicable novel spring clasps to retain 
the stay rods in position, and permit their ready removal 
when desired. The clasp consists of a wire bent upon 
itself to form a loop and two parallel members, both of 
which are bent to form U-shaped loops, both the stay 
rods and the wire being embraced by the loops. 

WIRE FENCE MACHINE. - Zachariah 
R. Kling, Laclede, Mo. Where wire fence; are made up 
of palings or pickets and posts, the wires being attached 
to the posts and looped around the palings, this improve
ment provides a simple device whereby two or more 
wires may be readily twisted to hold between them a 
paling, the wires being at the same time stretched, and 
the stretching device being temporarily attached to the 
post over which the wires may be drawn. The wires 
arc held parallel and tant bV a clamping mechanism, 
some distance in advance of a twisting mechanism, 
through which the wires pass, being twisted by the turn· 
ing of a crank as each picket is placed in position. 

ROAD RAKE. - Albert Daggett, Strong, 
Me. This improvement comprises a vehicle from which 
is suspended a V-shaped rake, with its point forward, a 
lever mechanism being adapted to raise either side of the 
rake independently, and springs being arranged to press 
against the upper surface of the rake back. It is a sim
ple machine for nse on country or unpaved roads, being 
adapted to sweep away aU loose stones, etc. , withont dis
turbing the roadbed or gravel, while also leveling the 
road by breaking up dried mud. 

R E I  N Ho L D E  R. -Granville Bar tlett,  
Rushville. Ind. This holder i s  formed o f  wire, with side 
lengths adjusted on opposite sides of the dashboard, the 
wire having finger-hold loops and crimped holding por
tions, having a strong downward tension. By means of 
the finger holds the holder may be lifted to pass the reins 
between it and the dashboard, where they will be held 
by the tension of the holder. 

troyd, New York City. By means of clips this sunshad£ SPOKE SOCKET. -Samuel S. Sh eaffer , 
may be connected to the frame of a bicycle and adjusted Veedersburg, Ind. An improved spoke adjuster and 
at any inclination desired, and there are mounte�

. 

at the I clip, by means of which the tires of a wheel can be read
upper end of the staff nbs and braces of pecunar con- By and quickly tightened, is provided by this inven
stmction, whereby the forward ribs may bc shortened tion, comprising a socket to fit on the spoke, there 
and the rear ribs lengthened, to afford a shade with rear- being in the upper end of the socket a bolt hav
ward extension that will offer but little resistance to the ing a conical npper end, while a clip fitting upon 
wind, the cloth being effectively prevented from tearing the felly has a socket to receive the conical end of the 
by the operation of the bows and braces. bolt. The device may be readily applied to old wheels 

BI,OOMERS. -Th Olnas H. Royce, B rook- whose tires have become loose as well as to new ones. 

Iyn, N. Y. '.rhis invention is for a garment formed of CHEESE CUTTER. -Nicholls J. Smith, 
t w o  duplicate patterns o r  cuts designed t o  prodnce a Waycross, Ga. This is a .imple mechanism by means of 
graceful fullness at the lower portiou of the bloomers, which cheese may be cut into slices of any desired weight, 
and canse them to appear as nearly like a skirt as an indicator plate marking the width of cut necessary for 
possible. a slice of the weight sought. The cheese is supported 

RACE TRACK STARTER'S GATE.-Pat- ' upou a revolving table, and a center rod projecting up
rick Ryan, New York City. For stopping the horses I ward through the cheese forms s guide for the rear end 
where a false start has becn made for a race, this inveu- of a vertically moving knife or cutter actuated by a rack 
tion provides, near the head of the race track, a pliable bar by rotating a hand shaft. A graduated gage plate is 
gate having hanger arms pivoted on posts, springs p, "ss- adjustably snpported above the cheese from a collar 
ing the arms and gate normally upward, and a latching clamped to the center rod. 
device holding the gate down, while a releasing mechan · 
iBm may be operated by the starter. When the horses 
have made a good start, thc starter shiftE a lever which 
releases the gate, when it rises to clear the track, but the 
gate is al1O\ved to remain down when a false start has 
been made 

DUPLICATE WHIST BOARD. - Luci u s  
C. Thompson, Rolfe, Pa: This invention provides 
means for attaching counters to the board, and also for 
holding cards m place on the board, thc latter being so 
made that auxiliary counters may be placed on it with
out confusing the regular counters. 'rhe corners at oppo· 
site sides of the board arc of different arrangement, to 
provide for a proper location of the board in original and 
duplicate. 

MUSIC LEAF T URNER. -- Peter H .  Ad
ams, Osorno, Chile. This device comprises a casing in 
which revolves a cylinder having projecting pins adapted 
to engage levers, the latter cngaging a second series of 
spring actuated levers or arms whereby the leaves of 
sheet music may be successively turned, the casing being 
placed upon a piano with the leaves of music engaged 
by the arms, when each leaf is turued as the performer 
strikes a lever at olle side. 

BOTTLE FILLING DEVICE. --James Ire-
dale, Toronto, Canada. This is a simple and inexpen
sive device designed to be directly applied to a can or 
other receptacle, aud having branching tubes each con
necting with a single bottle, a valve opening or closing 
all the tubes simultaneously. In connection with the 
filling device, a tray is arranged to hold the bottles sta
tionary when beneath the filling tnbes. 

COLLAR B UTTON. -Ferdinand A. Wat
tenberg, New York City. This button has the usual 
base, shank and head, but in the front of the head is a 
recess and an upwardly opening spring pressed hinged 
plate, on the back of which !'ore prongs, which project 
downward when the;plate is opened and swung up. The 
plate is closed when the button is placed in the neck 
band and the collar buttoned over it, but before tying 
the scarf the plate is swnng upward, when its prongs hold 
the tie in position and preveut it from slippiug upward 
or sidewise. 

NOTE. --Copies of any of the above patents will be 
furnished by Munn & Co., for 25 ceuts each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

THF: INTELLHCTUAL RISE IN ELECTRIC
ITY. A History. By Park Benjamin, Ph.D., LL. B. New York : D. Ap
pleton & Company. 1891>. Pp. xi, 611. 
Price $4-

Dr. Benjamin's work on the early history of electricity 
contains, naturally, a quantity of interesting matter. It 
deals with the work of the early philosophers. Of course, 
the exact status of intellectual progress In the olden 
times is very difficult to get at, it being certain that, 
in our inability to get below the surface, we often mis
judge the motives which actuated the people of past cen
turies. In Dr. Benjamin's book considerable readiness 
to criticise unfavorably these people of the past is shown, 
and the work cannot, we think, be accepted as a reliable 
exponent of the real intellectual life of the age" of which 
it treats, it being questionable if data cnough exist for 
obtaining a true idea of those days. In other words, Dr. 
Benjamin '8 views seem to us to be decidedly one-sided, 
and he never hesitates to give his personal view of mat
ters hardly appertaining to science. 

L E C T U R E NOTES ON THEORETICAL 
CHEMISTRY. By Ferdinand G. Wiech · 
mann. Second edition. New York : 
Johu Wiley & Sous. London : Chap
man & Hall, Li mited. 1895. Pp. 
xviii, 283. Price $2. 50. 

Dr. Wiechmann's work, now before us, attempts to re
view to an adequate extent the subjects of chemical 
physics, stoichiometry and chemical energy, thus giving 
a philosophical view of the entire theory on which m od
ern chemistry is based, not touching upon chemistry pure 
and simple as snch. The advanced chemist will find in 
it much to interest him, notably in the treatises on chem
cal notation and on the molecular thcory. An excellent 
index of subjects, with a supplementary index of names 
and an adequate table of contents, are features of the 
book which still further commend it to us. It will be 
found an excellent work to remove from chemistry the 
dry aspect of a mere collection of facts, as it systema
tizes and puts the whole into concrete form. 

THE ELECTRICAL TRANSMISSION OF EN
ERGY. A Manual for the Design 
of Electrical Circuits. By Arthur 
Vaughan Abbott, C. E. With nine 
folding plates . New York : D. Van 
Nostrand Com pany . London : Samp
son Low, Marston & ComI?any, Lim· 
ited. 1895. Pp. xiv, 586, Price $4. 50. 

There is no question that the transmission of energy is 
now one of the most importaut functions of electricity. 
This excellent work, liberally illustrated, with excellent 
table of contents, list of plates and satisfactory index, is 
to be strongly commended as a valuable addition to tech
nical literature in the larger field of electrical engineer
ing. Its very numerous illustrations and diagrams alone 
almost suffice to tell its story, and we are glad to be able 
to commend it to the electric profession. It seems thor
oughly up to date, something which it is very difficult to 
obtaln in a work on electricity, bnt thIS one · really 
seems adequate. The author, however, in one of his 
statements-that referring to electrolysis of water pipes
seems confused or unwilling to state the real cure for this 
evil, which he implies is H a metallic return circuit which 
shall be amply sufficient to convey to the power house all 
the energy required to operate the railway system. "  The 
real cure is, of course, to have the entire power circuit 
absolutely insulated from the ground. 

DESCRIPTIVE CATALOGUE OF ESSENTIAL 
OILS AND ORGANIC CHEMICAL PRE
PARATIONS. Com piled by Frederi ck 
B. Power, Ph. G. ,  Ph. D. New York 
and Garfield, N. J. : Fritzche Broth
ers, branch of Schimmel & Company, 
Leipsic and Prague. Pp. v, 96. 
Price $1. 

THE JUCKLINS. A novel. By Opie 
Read. Chicago : Laird & Lee. 1896. 
Pp. 291. 12mo. Illustrated, cloth, gilt 
top. Price $1. 

The Horseless Age, a monthly journal 
devoted to the interests of the motor vehicle industry, is 
pnblished by E. P. Ingersoll, 157 and 159 William Street, 
New York City. The subscription price is $2 a ycar. 

The Motocycle is published in C h i cago, 
Ill . ,  by the Motocycle Publishing Company. Price for 
the United States and Canada is $1 per year. Both of 
the above pnblications are liberally illustrated with en
graviugs of the latest motocycles, etc. 

'I'M charge tor insertion undtr this head is One noUar a iine 

for eacn insertion : about eiQhi words to a line. Aliver .. 

tUtm.tntB must be received at publication office as eari'll as 

TJJ.1wsaav mOTnint} to appear in the. foliowifU) week's issue. 

Marine Iron Works. Chicago. CataloRue free. 
., C. S." metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracutp. Mach. Co., Bridgeton. N. J. 
For bridge erecting" engines. J. S. Mundy, Newark, N.J. 
Handle & Spoke Mcby. Ober Latbe Co . . Cbagrin Falls.O. 
Screw machines, milling- mac nInes. and drill presses. 

Tbe Garvin �lach . Co .. Laillht and Canal Sts . •  New York. 
Emerson. Smith & Co .. Ltd., Beaver Falls, Pa .. will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

For the orig'inal Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Sh ears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

'fhe best book for eJectr1cmns and beginners in elec
tricity is " lUxperimental Science,�' by Geo. 'M. Hopkins. 
By mail. $4 j llunn & (;0 . •  publishers. 361 Broadway. N. Y. 

fP-�end for new and complete cat,ft,logue of SCientific 
and other Books for sale by Munn & Co .. 361 Broadway, 
�ew York. Free on JlPpli patiou. 

HINTS TO CORRESPONDENTS. 
N a m e s  an d A dd ress must accompany all letters, 

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

Refe r e n c e s  to former articles or answers should 
give date of paper and pa�e or number of question. 

I n q n b' i e M  not answered ill reasonable time should 
be repeated ; correspondcnts will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. 

B n yer" wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special lV I'i U e n  I n fo rm a ti o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n ti fi c  A rn e ricall S u ppl ern e ll t s referred 
to may be had at the office. Pnce 10 cents each. 

Bo 0 k s referred to promptly supplied on receipt of 
price. 

llIi ll e " a l "  sent for examination should be distinctly 
marked or labeled. 

(6718) J. H. F. says : Will you please 
give me a formula for making inking rollers for hand 
printing presses 1 A. 

Best glue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :i0� lb. 
Black molasses or honey. . . . .  . . . . . . . . . . 2� gal. 
India rubber, dis"olved in oil of turpen-

tine . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  lb. 
Venice turpentine . . . . . . . . . . . .  , . . . . . . . .  2 oz. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 oz. 
Vinegar. . . .  . . . . . .  . .  . .  . .  . .  . .  . .  . . . . . . .  . . 4 oz. 

The above formula is given for the mysterious black 
composition, so durable and elastic, and known but to 
very few persons until recently. Pnrified India rubber 
only is used. '1'0 recast add 20 per cent new material. 
The old home reccipt is, 2 lb. best glue, soaked over 
night, to 1 gaL New Orleans molasses. Will not recast. 

(6719) B . P. ask,, :  1. Will it seriously 
interfere with the efficiency of a storage battery to have 
the area of the negative plate somewhat less than that of 
the positive ? A. No. 2. How can I tell a charged cell 
from a dlschar€d one ? A. By the liquid giving off gas 
"boiling; " by the color of the positive plate-this is dark 
red at starting and becomes in the charged cell nearly 
black ; by the specific gravity of solution. 3. Is there 
any danger of over-charging a cell ? A. There is no 
great harm to be anticipated; it is wasteful of course and 
gets suiphuric acid into the air and on the connections 
and so does injury by impairing insulation. 4. What 
harm is done if the charging cllrrent is of too high a 
voltage ? A. None in itself ; yon simply want to keep a 
proper amperage. Of course too high a voltage between 
the cell terminals might give a dangerous amperage. 5. 

What is a carbureter ? A. An apparatus for charging a 
gas with hydrocarbon vapors. 6. How is petroleum va
porized in petrolenm engines ? A. It is atomized or 
blown into fine spray nnless volatile enongh to form a 
true vapor. 7. Have yon any SUPPLEMENTS on petro
leum and gasoline engines ?  A. We refer to our SUPPLE
MENT, Nos. 535, 618, 715, 716, 993, 963, and 1024, price 
10 cents each by mail. 

'l'errestrial MagnetislD. -An interna- Sci�:�:�! p!; 3��, ��:t��S
s��; :�t�����i

a�)��.�� tioual quarterly jonrnal, pnblished under (·he auspices of of 1 09 volts when not in action and 048.2 when in 
the Ryen;on Physical Laboratory of the University of action. I don't understand why a cell has any E.M.F. 
Chicago. It is edited bV L. A. Baner, with the co-opera- when not in action. Please explain. A. A battery 
tion of such well known scientists as C. Abbe, W. Von by chemical action maintains a potential difference 
Bezold, '1'. C. Mendenhall aud a number of others. The or E.M.F. between its terminals When on open 
snbscription price is $2 a year; the first number contains circuit or not in action this E.M.F. is greatest ; when 
an article on electric currents induced by rotating mag - on closed circuit the E.M.F. .e:enerally is reduced. 
nets and their application to some phenomena of terres- The condition on open circuit is comparable to that of a 
trial magnetism, Halley's earliest equal variation chart, charged Leyden jar ; on closed circuit the condition is 
reproduced in fae-simile for the first time from a photo- comparable to that of a jar kept excited while constantly 
.e:raph furnished by the possessor of the chart. The rest discharging. 2. Is electrical force wasted whcn sent 
of the periodical is made up of letters to the editor, etc. through a rheostat, 1.  e., isn't thcre morc cconomy to use 

Th e  Digest of Ph ysical Tests and La- less cells when possible than to use a rheostat ? A. Yes, 

boratDlY Practice is published quarterly, by Frederick in general t.erms r.heostats are was�eful and their use i� to 

A .  Riehle, Philadelphia. This is a resume of practical be aVOlded If possl?le. 3. In runnlllg a small mot�r whIch 

tests made in the laboratories of the world. The sub.crip- would b'.' the handler and cheaper, an 8 cell Edl��n-La

tion price is $1 per year. The present number gives an I 
lande pnmary battery type � or a No. 413 chlom1e ac-

. . . .  . cumulator (storage) where lt would have to be sent 13! 
account of teStlllg van�us engmeerlllg matenals, such as 

miles for charging at a light station ? The first cost of 
cements, beams, cast Jron car wheels and tests of Jron, 

h . I th A P b bl th 
steel, tests of signal pipe connections, etc. The new eac lS near y e same. . 

.
1'0 a y e stor�gc cell 

pnblication is freely illustrated. 
would b� best, but no exact estImate of the relatlve cost 
can be glVen from your data. 4. Would the Gramme 

Good City Government Conferences ring motor, nicely made. as given in SUPPLEMENT, No. -
form the subject of a 500 page octavo published by the 783, develop power enough to run a dental engine if it 
National Mnnicipal Leagne, of Philadelphia. It includes had battery power sufficient ? A. Yes. 5. How large a 
the proceedings of the Second National Conference for 4 blade fan wonld it drive at 2,000 revolutions per minute 1 
Good City Government, at Minneapolis, in December, A. A twelve inch fan. 6. Does any SUPPJ,EMENT dc-
1894, the first annual meeting of the National Municipal scribc a motor fully that is between the one in SUPPLE
League, and a third national conference at Clevcland in MENT, No. 783, and SUPPLEMENT, No. 641, I mean in 
May, 1895. Bi:l;e ? A. We suggest our SUPPLEMENT, Nos. 759, 761, 
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and 767. 7. Can yon tell if the new compound Fuller I Bearmg. ball. C. F. PontIOus . . . . . . . . . . . . . . . . . . . . . .  554.004 1 Grmdlnl/ machine. C. W. H. Blood . . . . . . . . . . . . . . . 553,828 \ Soiderinj( macbine. can. J. Bolter . . . . . . . . . . " ;" 0' �'94151

9 . . Bed fasteninl<. metalliC. P. H. Mellon . . . . . . . . . . . . . . M4.132 Gulley or catch basin. concrete stone. E. North . . .  M4.000 Sole iaymg machine. E. E. WlDkley . . . . . . . . .  553,�. �, 
battcry IS sUItable to run a small motor ? A. Yes. 8. Bed, foidlDg. M. Samuels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,144 Gun, reCOIl operated bolt, W. W. Klmbal l . . . . . . . . . .  M4,068 ,",ole levelinl< macbine. E. C. Judd . . . . . . . . . . . . . . . . .  M4,06! 
How many hours will the plunge battery as gIVen on Bed. folding, G. W. Sanor . . . . . . . . . . . . .  . . . .  553.968 Guns. apparatus for checkml/ recoil of. A. Von Speakmg tube. C. A. Bartillr . . . . . . . . . . . . . . �.� . I Belt stretchIDIl machine. Palencsar & Fiscber . . .  M4.005 Kerpel y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55.'.990 »peed "eanng. cban"eable. J. L. Bo.ert. . . . .  .. . .  • 
page 401, H Experimental SCIence," run th,e motor as de- B1cycle aIr pump. W. H. Ostrander . . . . .  . .  . 554,084 Guns, ejecting mechanism for breakdown. E. G. Spmnmg' and tWistIng machine" R. Dawes . . . . . . . . ��'iM 
scribed in SUPPLEMENT No. 641 at a time ? After a \ Bicycle brake. J. H. Ransom . . . . . . . . . . . . . . . . . . . . . . M4.031 Parry. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . M4,002 �prJll� support for body lOOpS a C. A. Behlen . . . . . . ;(;[" 022 " BiCycle driving mechanism, G. Beekman . . . . . . . . .  553.826 Hanger. See Harment banger. Steam ea"une, H. W. Forslun . . " . . . . . . . . . . ",,!1. 
rest will this battery regain its power ? A. The battery. BICycle lOCk. G. R. Hil lhouse . . . . . . . . . . . . . . . . . . . . .  �,222 Harvester, cotton. Roberson & Moore . . . . . . . . . . . . . .  M4,1!l9 !'!team generator, A .  W. Fmlayson . . . . . . . . . . . . . . . . . .  553.� 

, II b t l ' htl egain power ' it wiJl run the motOi pro. Iloller joint, sectIOnal steam, M. O. Roberts . . . . . . .  553,870 Harvester, self-bmdmg. C. A. A. Rand . . . . . . . . . .  M4.030 Steam separator, C. W. Baker . . . . . .  . . . . . . . .  553'�'5 \\ I U S Ig Y r , BookbmdlDg C. A. Evertz . . . . . . . . . . . . . . . . . . . . . . . . . . .  554,114 Hay carrier and elevator track. J. E. Porter . . . . . . .  M4.198 Steermj( apparatus. SblP, G. F. Woodman . . . . . . . . . 551.". 
bably four hours to six hours. 9. How many days ap· I Book cover. F. S. Palmer. . . . . .  . . . . . . . . . .  . .  . . . . . . 553.963 Hay carrier sitn", P. A. Myers . . . . . . . . . . . . . . . . . . . .  M4.136 Storm protector. G. W. Harmer. . . . . . .  . .  . . . . . . . 554,121 

. h to . 't t BOOk, credIt coupon, L. P. Hardy . . . . . . . . . . . . . . . . . .  554-,182 Header and means for manufacturing same, Stove, ¥as beatIng, A. L. PItney . . . . . . . . . . . . . . . . . . . .  554,197 
proXimately will one solutIOn run t e mo r, usmg I wo Rook manifold account and sales. H. D. Keith . . . .  553.916 wrOul(bt metal . U. P. Higgms . . . . . . . . . . . . . . . . . . .  553,912 Stove ltd lifte!4..J. w. Suuth . . . . . . . . . . . . . . . . . . . . . . .  M4.150 
hours per day ' Approximately how many days would BOOk: memorandum. S. S. Newton . . . . . . . . . . . . . . . . . . 551,194 Heater. See Glue heater. Vehicle beater. Stove. vapor. \'Y. H. Woodard . . . . . . . . . . . . . . . . . . . . . . . M4.207 

the zmcs last, �Sing two hOurs' per day ? A. Two or ��rfJeP:.f�ti�in�c�n�: KJ1�'liuntei:::::::::::::::: �i���: gl:��: d: �r
�';.':.���: : : :
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three days. The duration of the zincs may be hased on a ����l�: ��'ii'���'s�1·�t���� . .  ::::::::::::::::::::::.: 154 ������I��c�n�b;';::,
e
��E: 'Marl'; : : : : : : : : : : : : : : :  �:n� ���:g·m���i�2:lfe';':.':��a�t;r:�poOI . . . . . . . . . . . . . . . .  M4.069 

consumption of 80 grains of zmc per hour in each cell. Bottles. apDaratus for removing foil from, G. A. Honey sectIOn pre •• and foundatIon fastener. _ Street cleanmg machine. C. Beckwith . . . . . . . . . . . . . M4.1� 
BeSides this ahout XI of the zinc will be wasted in the BOX�u��:r Axle" bOX'." "Babbiii"bo:i:: "cigarette 553,9!17 Hog��tg�:�:;iJI�'t�;�b��k: " " " " " " " " " " ' " 553,936 �����s1;gj.'yt���t��kF,;gG';a:�:����se::::::::.: �,� 
part above the t1ui�. so thut . it will be s.ate to. take � �f g�i: Fuse box. Postal cal' paper box. Signal 
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the welgbt of the zmc plates m one cell m grams and dl· Box macblne • . cut-olr, C. B. Soutbard . . . . . . . . . . . . . . .  M4.152 Hose hnmg aff.aratus, B. L. Stowe . . . . . . . . . . . . . . . . . 553.�77 8wlnl/. revolvinl/, G. H .. Carlson . . . . . . . . . . . . . .  : . . . . M4,215 
vitle by 80 to get the hours of duration. Bra�:ak.;:ee �1�lcI:s�r,.��e. 
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(6721) B. .T. O. says :  Oan you in form BrJ:�e��':.';;'I�:��'ii. Gall'ne . . . . . . . . . . . . . . . . . . . . . . . 553,848 HyN�:gt
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me bow to make a simple machine for straightenmg Rl ick machine. '1'. T. woo! . . . . . . . . . . . . . . . . .  553,884, 553,885 Hydrocarbon burner. W. F. Karcb . . . . . . . . . . . . . . .  553.915 Tal/ or card rew.tacle. bag. E. P. Cushman . . . . . . . .  M4.171 
wire ? A. Such a tool is shown in the accompanying Bro�;�1;7.i':''6�1� Ii'Jd�����: . ��� . •  ���.������ . ��� 553,941 1��I�r�:�:���e�e'����I:;,.?·':: �����::::::: .:::::: �:� ��:����gb��YI\ B: Y>�t!':iy : :  : : : : :  : : : : : : : : : : : : : : : : : : : : : �:� 
cut. It consists of a casting about 10 in. in length, hav· Broom. J. Bowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.214 lnsulatmg joint, W. O. Duntley . . . . . . . . . . . . . . . . . . .  553,8« Telephone, S. A. Din.more . . . . . . . . . . . . . . . . . . . . . . . .  553,843 

.Burner. See Hydrocarbon burner. Lamp Iron. See Smootbing nOLo 'Te lephone apparatus, C. J. Schwarze . . . . . . . . . . . . . . . 554,036 
burner. Joint. manufacture of, C. P. Sberk et 0.1 . . . . . . . . . . . .  653,875 Telepbone registerjn� apparatus F. Quatram . . . 353.964 

Button and stud. coUar. S. J. I:ltone . . . . . . . . . . . . . . . . 553.9« JOInt. See BOller jOint. InsulatIng joint. Telepbone signai bells. adjusting attacbment for, 
Button makinl< machine, Carlyle & Nageborn . . . . . 554.052 Ktln. See Downdraught kiln. Dry kiln. Drymg C. F. Dunderdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.977 
�!'����i ::��t.a��ewi

.
nEo���ia��.i�.���� : : : : : : : : : : : : : : �::Jl Kit��I� cabinet. J. C. Wollerman . . . . . . . . . . . . . . . . .  554,163 ��:�ggg�;.

s
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Cable Hipper. W. H. Uarr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.81)8 Label attaching macbme. S. R. Thayer . . . . . . . . . . . .  M4.012 Tb lll support. U. Schllrerly . .  . . . .  . .  . . . . . . . . . . . .  1>54.202 
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iong on each end a bearing which may be supported in Car.�o�';d: music stand: eomi'iiiei Cnd:ueller . : : : "  �:� t:�g. ����{';cJCa�ri����lp:ii: 'Q'uitiii ' : : : : :: ::: : : : : : �:� ���� ������:�: :g���:�::: g: r,e
&':.kemau·::,,:.: : :  �:� 

SUitable boxes. 'rhe pulley IS a part of the casting, and Car brake. P. Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,113 Lamp, Belf-extmI!'UlShinll, J. Grel(ory . . . . . . . . . . . . . .  553.959 'l·ire. Inllatable .wbeel, A. Pulbrook . . . . . . . . . . . . . . . . .  553.86\! 

is 3 in. in diameter and 2 in. Wide. Four steel pins are I �:� g�:��: ;: �O$gf�nney: . : : : : : : : : : : : : : : · : : : : : : : : : ·.: �:SH 1:��.�:;rI/O�laTI'n:����:i tJr 'incaniiesceni: :A':ii: M4.039 :t:g�\1���lf�����:. �·.�: .���h.��� ::::::::::::::::: : :  �:� 
Itlserted 1 in . apart and a l tttle to one side of a central �:�.b;�:i\:r

ngr�'i,����'Ii��mrl��sA: .� .. .  ��.��a::::: �:�� Lat�:�g;I���in·'; iitiinacini, ·piiileys. P. Sheiieo".: 
553.911 ����� ��r;:Wee:" i:ii�i����: : : : : : : : : : ' : : : : : : : : : : : : : : : : �;� 

longitudinal line. A hole a little larger than the wire to Car coupl!ng. Brandenburg & Cbilton . . . . . . . . . . . .  553.835 . back . . . . . .  ; . . . . . . . . . . .  . .  . . . . . . . . . . . ... . . . . . . . . . . .  M4,147 TraDsplanter. J .  S. Ober . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.139 
be straightened is drilled axially through the bearing. 8�� ���gll��: f. E�l's�gtt���.

n : : . : : :
. : : . : : : :  . . . .  : : : : : �:rJ �:����re

S
ie"c�����1:;" �:it�·St�!?to'i.�i.� . �1.����5M,040. 554.041 i��:::r �i�t;,

I
�p�in�

u
:�'::'poi-iiog ' ear ' fO'r: ·c: · A: 553.927 

The wire passes through the tool over and under the Car coupling and brake. combined. O'lIrien & LIDe clamp, P. Rohne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,006 Lleb . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  553,858 
t I '  It ' II I b ' ted d ' II d th h Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,195 Liquors. manufacturmg fermented and distilled. Trousers waistband, J. Scbwarz . . . . . . . . . . . . . . . . . . M4,035 s ee plllS. IS we u rica an IS pu e roug as Car door. J. J . MUlll�an . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.078 A. Myers . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . 553.998 Truck. bagl<age, W. D Over. . . . . . . . . . . . . . . . . . .  . M4.196 

the tool revolves rapidly. 8:� 1���::.W;1%nfer &, �J!.';;j���: : : : : : : : : : : : : : : : : "  �;L� LOc
l�·Ck�

ee BICycle locI<. Fishplate lock. Safe Trut"::in:�t�.I��� . .  �.I�.C� . .  ��� . .  ���.� .�� . .  �.t.���: . .  �'. 553.903 
(6722) W. R. B. says : Will you kindly 8:� �:����: -?v�H�l.fi.�I'freyririck ·: ::::: · : :::: : : : : : : : :  �:Ml LOCI1���I.���, �:.s.t.':� .��.��.��I:i��.����:.�:.'.� .. � .. 553,967 ����ine:��e't����nft���sons . . . . . . . . . . . . . . . . . . . . . . .  553,932 

aavise me how to prepare gelatine for making gelatine Car fender. Sicard & Frazee . . . . . . . . . . . . . . . . . . . . . . . . .  M4.H9 Lubricant cuP. J. H. Shepbeard . . . . . . . . . . . . . . . . . . . . . 554,092 'l'urpentine back, E. Blount . . . . . . . . . . . . . . . . . . . . . . . .. 554.210 
casts, so tbat it Will be non-shrinkable when drying? A. 8:� i�����'a,*d ':r�:�: G: ·W: ':Beard"::: ':::::::. :::: �:�� t��g:;:���: �: �u�e';

l
I
a
����.� : : : : . : : : '. : : : :: : : : : : : .: : :  �:� ��g�:�:n�� �:�g:��: fie�i:1n�'erri iD ' : : : ' . . . .  �:� 

Allow 12 oz. of gelatine to soak for a few hoUfs in water �:� �g���r�Jr����h�a�'��l����te'r &'iones::: �:� I �:���r�n�Cb���, !;;k�nOgunlabricB: 'miicbiiie ' f()r: 553,888 'l�YP£.zV:�3I�.���.�
I
��� 

•. ��.�I.
et ����.�� . ���,.�.���.n 55.1.986 until it has absorbed a. much as it can, then apply heat, Car wmdow ventllator. C. Whltiow. . . . . . . . . . . . M4.160 Borcbers & 1<'orrester . . . . . . . . . . . . . . . . . . . . . . 553,895 TypograDb lc machines. type carrier for, Heat!:! & 

by which it will liquefy. If the mould is required to be Cars, bell cord support for street. P. G. Emery . . . M4,218 Measunn" deVICe, J. L. Ackerman . . . . . . . . . . . . . . . . . . 553,820 Verdin . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.13.!l85 

elastic, add 3 oz. of treacle and mix well With the gela- 8:g::��·:����n:'�:�J.·f· r:l:;soo::::::::. : . . . ::: �:� Me
��?��W�'ii-��W:
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i
�� M4,(!21 �:I;�·ltt�'hb�ne�t�"·":fetY: �i: ·L:tiush . : : : : · · : : . :·: .. �:� 

tme. !f a  little chrome alum (precise proportions are 2:��h ,  ��'j;.���;r��· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,632 ����l ��1"P:{. 'F�J?
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Immaterial) be atlded to the gelatine. it causes It to lose gt�V�. 'fI����:,lt�J�ii'9.I�:. � �����.����. :::::::::: ::.: �:rsi �grt��.
t��vrc�}�;·c���:�t�n�.

oM��: iIammon: : :  �:� � �g:�l� �:;�1�·,,?;;e�;. �;. �alla:';d'i .:: .:::::::::: .. ... �:� its property of being again dissolved in water. A satu- Chart. astronomIcal. L. W. Yaggy . . . . . . . . . . . . . . . . . M4.101 Mower, J. F. I:lteward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,01O Vmi fastener. L. M. Graham. . . .  . . . . . . . . . . . .  M4.059 
rated solution of bichromate of potash brushed over the Cbest, 1I0ur anrt meal. J. C. Foraker . . . . . . . . . . . . . . . M4.219 Mower. lawn. E. W. McGuire . . . . . . . . . . . . . . . . . . . . . . . .  554.031 Vending Illstrument. A. W. & A. H. Roovers . . . . . .  553,872 
surface of the mould, allowed to become dry and after' 8��gp"e';�

rys�� ���r·c�.;g����ns . . .
.
. . . . . . . . . . . . . . . . .  M4.019 ��::� �t:�rl.'Y.

tg>�
I
�e�·hr .. G:��.��::::::::::::::: �:W:l ��������;n..s��g�':}.��'b°u';k';,��

tll
��.': . . . . . . . . . . . M4.057 

ward exposed to sunlight for a few minutes, renders the Uil/arette box. W. D. Pittman . . . . . . . . . . . . . . . . . . . . . . .  M4,HO MUSIC holder. folder and .tand. W. Wholton. . . . . .  - Washboard. Garnes & Zimmerman . . .  . . . . . . . . . .  M4.177 
surface so hard as to be nnaffected by moisture. g::�:U: mm���?,�ef.· Jlje�

tr
�g��iiig" mee'Iiaiiism M4,096 
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(6723) R. P. G. writes : 1. I h ave a set cla�;: Kse�·L1��p�f.;mii .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,21d gn g�g: 8: g: :rYI�
i
.��:::::::: '::::::::::.'::::::::::.: 

We::;'�I�� �aCbm�,. ����.�
atIC, Phllhps &

.
Nic.�

er�. M4,029 
of telephones with Blake transmitters and have them on 2l::ge�: VSe':�l��ct�:ner.· · Track·cieaii.;r: ·w·iii� 553.972 011 ff.rK'���\'�� ���.�� 

.
. ����.����.s. ��.� �.i.S.��I.�����!:: M4,128 ��:?������

a
':-'�Ji'in�:E

t
:�;.ifin

Le
�

p : . : : : : : : : : : '  �:� 
a metallic cirCUIt, but they do not transmit the sound dow cleaner. Ore concentrator. Rice & Farrar . . . . . . . . . . . . . . . . . . . . M4,H3 Well tubing. gas or oil, W Moore . . . . . . . . . . . . . . .  M4,()j6 
loudly. How can I fix them ? A. We can only suggest Clnck. electrIC programme. H. T. R. Zeidler . . . . . .  Overshoe fastener. G .  C .  Poling . . . . . . . . . . . . . . . . . . .  553,933 Wells. apparatus for forclDg water. etc . •  from 

that you try adjusting the transmitter. Possibly there is 8lg�g::r.i����l{y��"e��r;.:o�
I
.�: :�: .�'. �������: .:::: : M4. �!�:s'!,�� �!i��e;a.r F. Foster . . . . . . . . . . . . . . . . . . . . .  M4,m Wh�:f.ura§::s �Ye

o;�t'i,"r J p�wfr � hlleefobnil:��ai M4,188 

dust on the contacts. 2. Does It make any difference Cloth�s line PIll, L. C. Neal . . . . . . . . . . .  . . . . . . . . .  M4. Paint. W. J. eynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.968 h 
wheel. 

Clutc , frictIOn, Heath & Verdin . . . . . . . . . . . . . . . . . . .. 553,983 Paper bordermg macblne, P. Gagnieur . . . . . . . . . . . . . 553.006 W eels, manufacture of, W. Strait . . . . . .. . . . . . . . 554:,204 
whetber you wind a magnet even ? A. Only that it gives coc::,�?W�W.

p
�":��;ll"I�'i:" .��.�����. �.�� . .  r.���l��: 553.861 ��g:� ���: ::.f &e:��ICIi:: : ·. · · .
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. : . .. .. : ...... :':.: �:m ��:::r:�'i.��01f,:n�· re.;Yc'!,��tectrlcai: A: 'E: Coi� 553

,
863 

you le8� wire in the same volume, except in extreme 8g!e���1��e�e�vi�e.ss����ary, '6: ·Forbes · · · · ::: :: : : �:� pap:rl�!.Pelr
t
.�
.: .��

c
.���� ��� .��������.�: .�.���

an
�.� 553.{ij5 Wh�:t\�ng aild 'musical raiiie: :A: ·A. Free·man 

. . . .  : �:� cases, wben the distribution of the lines of force is mao Commutator for magneto-electric machil!es. J. C. Paper tubes. macbme for securIllI! seams of. D. Wh,d power. mecballIca l and electrICal develop-
terially affected. 3. How much sulphate of copper does Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,063 B. 3trouse. . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . .. M4.095 ment and storalle of, Negbaur & Feelv . . . . . . . . . 554.138 
a Crowfoot battery No. 2 take to ring an electric bell a 2g�E' g����� �ril f�dRe�c��rtiiig' macbiiie: G: ·s: 553.002 ���cR�g f?rtt]::.'a�· E .

. �oc�e���:.�,:�: : : :  . .  : . : :  : :  �gfz �l��g: ��:�:.
r p�y���t�'l:iarilg : : : : : :: : . : : : : : :: �:W� 

quarter of a mi1e off ? A. There is no question of how Gundersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554,061 Perforator. cbeck, F. Zander . . . . . . . . . . . . . . . . . . . . . . . .  553,889 'Vmdow screen, G. K. Monroe. . . .  . .  . . . . . . .  . . .  554.192 
much for one or another piece of work. Put in a layer 8g����I����"l;l�I��·.fiIl�l���I.��: : : : : . : : : : : : : : : : : : :  �;� }:�:�����, 1r�v��eF.�c�etl�.��.
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of crystais an inch or two deep. 4. How can I temper 2����n��es�e!'c��t��uj,iioii: " " " " " " " " " " ' " 553.924 �:::�f��;b��;�o�oJPI�:.b��1 A: ·Bo,eli·m::::::�.'��: ggU� wlr�.
mlgg::::o��: . .  ����r:.i.�� . .  ����.':. �.b����e�, . .  �: M4,200 brass ? A. Long hammering, drawing or'rolling will tend 8�;��J':1�'i-";��';,.�;���ic�ei. �.

H
t::��D::::: ::: : : 922 �:�;, c���e�I��b�s �l�;sgl�. . . .  . . . . . . . .  . .  . . .  . . . . . . �����g: r. �I�'::t��ii:: :  . :: : :: : : : : : : : : : :  : : : .  : . .  : :  . .  : �:� to barden it. Heating to redness and quick cooling soft;. Cue tip, T. P. Foll/er. . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Planter and cultivator, cotton, S .  V .  Weeks . . . . . . .  Zmc, apparatus for rellnmg. G. M .  Holstein . . . . . . .. 554.185 ens it. qulll?ary utenSIl. W. G •. Bolus . . . . . . . . . . . . . . . . . . . . .. . .  5.>4, Planter, corn. Hoobler & Headlee. . . . . . . . . . . . . . . . . .  ZlDC, �rocess of and apparatus for refining, Hol-

67 4) P A R k 1 I h I Cultivator. H. M. BurdICk . . . . . . . . . . . . . . . . . . . . . . .. . .  553,887 Planter. potato, T. H. Williams . . . . . . . . . . . . . . . . . . . .  stem & James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.18' ( 2  . . . as s :  . s t e acety ene 8�m�:lg�,:;3�t'i,��r������:'{{p�ii & . .  ciiri·si.;: M4,117 �l�t
t
:i. • .;:\���e���':na�nw����: : : : : : : : : : : : : : : : : : : : gas practicable for both light and fuel in an ordinary culf.���o·rattaci;meiji: i>: ·pariier: : : : : . : : : : : : : : : : : :  �:fu� �:��:�.'I: �a:::.�

e
: 
. .

. .  : : : : : : : : : : : : : : : : : : : . : : . : : : : family ? A. Acetylene gas has not yet been tried on Cultivator attachment. W. T. Ray . . . . . . . . . . . . . . . . . 553,937 Plow "rain drIll attacbment. ganj(. A. J. Malsbary the large scale. It seelIlll probable that it will be practic- uup See Lubricant cup Oil cup Plow mouldboard J Ohver 553 
able if the price IS sufficiently reduced. 2. How expen. Current regulator. automatic, S. C: C. Currie . . . . . .  553,901 Pluw. wboeled. S 'B: Secrist 

.:: .::::::::::::::::: 
. . . : 553:874 

sive is It ? A. The calcium carbide costs from 50 to 75 Cut��it
e
�ee Axle cutter. Feed cutter. Pipe 

�����OIS�e 1:e�ceYp%�;" " " " " " ' " . . . . . . . . . . . . . . .  553,887 
cents a pound. giving, perhaps. <I, feet per pound. This 
price IS prohibitive for everyday uses. 3. Do you recom· 
mend the apparatus described in your paper for January 
4 ?  A. We consider this apparatus a very good one. 4. 

Will it be necessary to get a book of instruction for mak· 
Ing a gas plant of this kind for family use ? If 80, where 
can it be obtained ? A.. We think not. 5. How can I 
drill a bole in a glass bottle ? A. With a file and spiro 
its of turpentine. Use the file in a brace-drill fasbion
and sever the edge from time to time by breaking off lit;. 
tle fragments. 6. Is there anything that will take out or 
obliterate 10k writmg without mjury to the paper ? 
Please give formula. I think I heard of a tluid. made 
in New York, called " Columbian Ink Obliterator." A. 
Javelle water or solution of hypochlorites with a prelim
inary application of dilute sulphuric acid. 

TO INVENTORS, 

An experience of nearly fifty years. and the preparation 01 more than one nundred thousand applicatlOns for na
t"'llLS at borne and abroad, enable us to understand tbe 
laws and practice on both conLlnents, and to possess unequaled faclhues for procurmg patents everywhere. A 
synopSIS of tbe patent laws of the UnIted States and all 
foreIgn countfle:s may be bad on applicatIOn, and persons 
contf�mplatmg t he  securmg of patents, eltber at borne or 
abroad. are IDvlLed to wrIte to tbls office for prices, 
which are low. In accordance With the tImes and our ex
tenSive faClllues for conductm� the bUSIness. Address �lU��T &: CO., ofSJce SClh:NTH'IC AMERICAN, 361 Broad
way. �ew York. 

Dead centers, mechanism for overcoming, W. H. Postal car paper box. H. H. Sessions . . . . . . . . . . . . . . •. 554,0C8 
J ohnson . . . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . . . . . .  554,223 Potato separator, J. Bach . . . .  . .  . . . . . . . . . . . . . . .  553,891 

gr:�::. bA�l�
I
�:':ve�s�·. ���

i
.�t:':�: : : : : : : : . : . : : : : : : : :  �:� pre::etl��e pfe���� press. Cotton press. Honey 

Dish cleaner. W. H. Mullins . . . . . . . . . . . . . . . . . . . . . . . .  M4.135 Preservation of vel/etable substances. J. S. Du 
Dish cleaner ... R. W. Spnngmlre. . . . . . . . . . . . . . . . . . . . . 943 BoIs . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  553 Door catch. V. H. Paxson . . . . . . .  . . . . . . . .  . . . . . . . . . .  868 ProOling machine. Heath & Verdin . . . . . . . . . . .  553, 
gg�l�ars:����·:t':�:�., i�bW���I:r �?�P��: :::::::: ��gg�8:r ��rc:���.w.I����, �����. �. ����:.�: : : : :  

B��li"Vn�l.�ks�l�icbOis:::::::::::::::::::: ·::::::. : : : ���g: ��i;g�W:\::�gce: · : : : : : : : : : : : : : : : : : . .  : . : : : :  �:� 
DrYlllg klln, L. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.134 Pump valve motion, .1. Stumpf . . . . . . . . . . . . . . . . . . . .. 553,878 
EIlI/ beater, etc., 8. E. Cripe. . . . . . . . . . . . . . . . . . . .  . M4.170 Pump, water purlfyinl': force. D. Heins . . .  . . . .  553.910 
�l��mg ��� ll�gg��· s�s�'m���R: Lean: : : .. �.��: �:irM PU��t��lv: gear 

.
f�� . .  �:�.�': . ��� . .  

s��t.l�n: .�: .�: 553 961 
Electric battery. C. J . HITUmann . . . . . . . . . . . . . . . . . . . .  554 124 Puzzle. S. A. Bartlett. . . . .  . . . . . .  . . . .  . .  . . . 553.824 
Electric battery. Williams & Hamrick . . . . . . . . . . .  M4,043 Rails to metallic sleepers. securing, J. Wblte-
ElectrIC conductor and contact device therefor, stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.»,014 W. P. Allen . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 554.103 Railway. electric. A. Casazza . . . . . . . . . . . . . . . . . . . . . . .  553,952 
Electric l ight sWltcb . H. W. Lawrence . . . . . . . . . . . .  55.�.857 Railway. electTlc. F. C. Esmond . . . . . . . . . . . . . . . . . . . . 553.979 
Electric snap swltcb. G. W. Hart . . . . . . . . . . . . . . . . . . .  M4.221 Railway. electrIC. Esmond & Gray . . . . . . . . . . . . . . . . 553,980 
Electric transformer, W. K. Freeman . . . . . . . . . . . . . .  553,84:7 Railway froll, E. N. Grigware . . . .  . . . . . . . . . . . . . . .  554,120 
Electrical circuit closer. L. B. Miller . . . . . . . . . . . .. . .  554,(114 Railway signaling and switcbinj( apparatus. J. D. 
�1:��1��s���i�:.:i1�I·s?opS·.:;��:nls·m· 'joi-:'C:A: 

M4
.
023 Ratf.mo:w·ltcti ; ·F: ·Jew.II · : : : : : : : : : : : . : . .  : : : : : : : : .: �:� 

Macy . . . . . . . .  : . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . 553,862 Railway switch. F. Mathews. . . .  . . . . . . . . . . . . . .  553.995 
������1D.ge����:n:·m

E
e��t���

r
S�team 'eng'IDe: 5M 053 Rai

�ie�rtSl,
S
��C.8E;�g�� 

c
���

r
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l
.
n
� �.�����. f�.r 553.981 

EvaporatIng aIWaratuB, l iqu
I
d , C. W. Cooper. . . . .  Railway ties, manufacturing compOSItion, J .  H. 

Eyeglasses • .  J. . E. De Celles. . . . . . . . . . . .  . . . . . . . . .  Amies . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  553,821 
Fabric foldmg machine. F. Dehaltre. . . . . . . . . . . . . . . .  Railways. automatIC I(rippmg deVICe for IDclined. 
Fare re"lster. M. Stopper. . . . . . . .  . . . . . . . .  . . . . . . .  O .  M .  Smith . . . . . . . . . . .  . . . . . . . . . . .  . . .  . . . . . . . .  553,942 
Fastemng device. metal. G. G. Wyland . . . . . . . . . 553.886 Railways. underground system for electric. W. P. 
Featbers from fowls, deVice for removinj(. F. T. Allen . . . .  . . . . . . . . . . . . .  . . .  . . .  . . . . . . . .  . . .  554.1O'J 

Busse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 554,050 Rallwavs, underground system fur electrIC, Allen 
Feed cutter, E. Little . . . . . . . . . . . . .  . . . .  . 553 925 & Krotz. . . . . . . .  . . .  . . . . . . .  . . . .  . .  . . . . . . . . . . . . .  M4.104 
Felts and wires. automatic guide for. A H. Smltb 5.14.093 Ratcbet movement, Heatb & Verdm . . . . . . . . . . . . .  553,987 
Fence post, H. L. Frt.ck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.220 Recorder. See Sales recorder. 'rime recorder. 
::��::.taBe:-c�r re���i: " " " " " " " " " " "  . . . . . 5M,00> ReJ

lmsee:
n
F�:���:lr��y?rder. 

Ferghzers. apparatus for reducing l/arbRj/e for, F. Reell Wblte & LI-\Vd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.226 
Filter,'r��

e
�W�UI'ke' : : " " ' : : 

.
: : : : : :  : : : :  : : : : : : : :  '. ::.: �:��s�:��t��eGFare �:�����.s . . . . . . . . . . . . . . . . . . . . .. . .  553,856 

�:���r;�!'o��
e
l: �����.ftO�8klJ�.���: : : : : : : : : : :  : :: M4.156 Regr�:;'J?:io��e Current regulator. Fluid pressure 

�lsblnl< reel. T . . l .  Sutton . . .  . . .  . . . . .  . . . . .  . .  . . . .  M4.011 Releasing device. animal. J. A.  Beamlsderfer . . . . . M4.208 
INDEX OF INVENTIO N S  Fl

ame. �pparatus for focusing. C. H. Land . . . . . . .  55.�.992 Revolver cylinder stoP. C. Foeh! . . . . .  . .  . . . . . . . . . .  M4.058 
F anse urming machine, P. Sbellenback . . . . . . . . . .  554.148 Roaster. See Coffee roaster. 
E
. I Ul

d 
pressure brake. n. S. Park . . . . . . . . . . . . . . . . . . .  M4.086 Sate iock, J. H. Hulse et al. . . . . . . . . . . . . . . . . . . . . .  : . M4.120 

Por whlcb Leiters Patent of tbe 
United Stale .. were Granted 

February 4. 1896, 
"ND EACH B E A R I N G  TOA'.I' DA'.I'E. 
[See note at end of list about copies of these patents.] 

Album. �'. ReIfschneider. . . .  . . . . .  . .  M4 000 
!:�f�����'i1."'xch,�e�· McElroy : . .  ::::::::: '::::.: M4:gso 
Axle boxefl, dust guard for ·car, ·A: C. ' & " O: "W: 564 • •  86 Mc('ord . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . . . .  554,079 Axle cutter. A. C. Saxton . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.034 
m�

l
;;a?�:;. 1.·��'ti��I":: . ... . . . . . . .  : . . .. : : : : : .:. : . : : :: �:m Bale tie fastener. E. A. Jablonsky . . . . . . . . . . . . . . . .  M4.127 

�aJlng presl, L. Block . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,827 arrel attac ment, E. Blount . . . . . . . . . . . . . . . . . . . . . .  554,211 Batbtubs, etc . •  leg for, J. H. Stevens, Jr . . . . . . .  1 • • •  553,969 Battery. Seil Electric battery. Secondary bat-tery. 

F
IUl

t 
pressure rel/ulator ... R. Hardie . . . . . . . . . . . . . . .  553 851 Sales recorder, manual. W. H. Breakspear et al . .  554.()49 

FOOk extension, E. L. U 'vonnor . . . . . . . . . . . . . . . . . . .  553,929 Sandpaper bolder. A. Hornlg. . . . . . . . . . . .  . . .  554,CH5 
For attacbment. carvml/, J .  Forbes . . . . . . . . . . . . . . . M4,173 Sasb. window. C. C. MIl ler . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.14,()75 �t�. dressmaker's, W. J. Boyer . . . . . . . . . . . . . . . . . . . . 553,834, Sawin'! machine. A .  H. O'Neil. . . . . . . . . . . . . . . . . . . . . .  554,001 
F O�t essl switcb. C. B. Price . . .  . . .  . . .  . .  . . . . . . . . .. 553.934 Scatlold . F. B. GIl breth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.024 
F
rul sp IttIDI/ mach me. S. H. Shelley . . . . . . . . . . . . .  M4.037 Scale. C. F. Edmmster . . .  . . . . . . . . . . . . . . . . . . . . . . . . 553.978 U�\v

R�faratus for conden8tng metall Iferous, Scraper. road. H. M. W eaver . . . . . . . . . . . . . . . . . . . . . . .  553.8�n 
�' . 'L es . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 553.999 Scrapinj( tool. J. A. Traut . . .  . .  . . . . . . . . . . . . . . . . . .  553.8 ,9 
F
urnace. utz & Scbaefer . . .  . . . . . .  . .  . . . .  . . . .  . . . .  554,070 Screen. See Window screen. ur�aces, a'S and steam feeding deVIce for, C. C. 8creen.l G. D. I l enry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.122 

F 
eneel , r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.191 Screwariver, electrICIan's. J. Reece . . . . . . . . . . . . . .  553,965 urnuces. expl08ive valve for blast, T. Coultas . . . .  553.956 Secondary battery, A. E. W. Boucber . . . . . . . . . . . . .  553.881 Furnaces. pressure alarm for gas supply pIpes to, Separator. See Potato separator. Steam sepa-

F 
F: S. Baker . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . M4,OI6 rator. 

F
urnl�ure. W. H. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.017 Sewlnl': machine tuck marker. F. L. Goodrich . . . . .  55.�,850 

F
use box. J .  S. Strouse . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,042 Sharpener, "cissors, G. R. Ford . . . . . . . . . . . . . . . . . . . . .  M4.116 

G use older and iIl/htDlng arrester, H. A. Lewis . .  M4,I30 Sbears. See �beep shears. �armen� banger, A. C. Jager. . . .  . . .  . .  . . . . . . . . . .  M4,066 Sheep sbears. S. L. Cohoon . . . . . . . . . . . . . . . . . . . . . . . . . .  653.954 as�r ydrocarbon burner and furnace. C. H. Shelf and table, convertiblA. A. J. & J. Jameson .. M4,187 
and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,993 ShelvlDl<. rol ler. H. N. Booz . . . . . . . .  . . . . . . . .  .. 554,213 

Gate. D. H. Good . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . .  M4.180 Sb irt colln fastener and adjustinl/ device, Wolj(e-Gear for cylInders or otber apr,aratus operated mutb & En"le . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  55.�,950 
r. �':,���.�.���s •. �:��.em 

��.
d str��.����:.�: .�: M4.111 ��f��, ���.Pfrk�

r
B�e�: .����':::::::::::::::::::::. �:� 

a�nerator. See Steam I<enerator. Sifter
l 
Oour. C. P. EIChler . . .  . . . . . . . . . . . . . . . . . . . . . 553.845 

globe and chimney support. E. S. Butler . . . . . . . . . .  M4.051 Signu apparatus. non-mterferlnj(. J. J. Ruddick .. 553.873 
love fastener. G. H. Moller . . . . . . . . . . . . . . . . . . . .  553,Stl6 Sillnal box. non-interference, F. W. Cole . . . . . . . . . . .  553.639 

Glove fastener, W. W. Wbitaker . . . . . . . . . . . . . . . . . . . 554.100 Signal box, successive Don-Interference, Ii\ W. 
Glue heater. J T. Tows ley . . . . . . . . . . . . . . . . . . . . . . . . . . . 553,946 Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,838. 553.940 
It:;����: �f.::;�f:.l':llti�·���L;iie: :  : : : : : :  : : : : : : :  �:�� �l��I���'h".;r�o�j,Ng�

t
'[. Yates::::: ":::: : : ::: : : : : : :  �:M� 

. Grate. H. McGovern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 554,193 I Smoothing iron. F. M. Fourmer . . . . . . . . . . . . . . . . . . . . M4.176 

DESIGNS. 

TRADE M ARKS. 
Beer. lal<er, H. Koehler & Company . . . . . . . . . . . . . . . . . .  27,745 
BICycles. NatIOnal Sewmg Macbme { 'ompany . . . . . .  27.758 
Bicycles and tricycles, S. D. WarOeld . . .  . . . . . . . . . . 27.759 
Boots and shoes. men's, boys', and youths', Chase, 
can�:�

r
�tJJ�J'����West:ern New ¥or'k Preserv: 

27,728 
mil anfl. Manufac1 urlDlZ <. ompany . . . . . . . . . . .  27,742 Uil/arette., Ltllgett & Myers Tobacco Company . . . .  27.751 

8!�:;:: f .f'i'1����� & ?��pa�r..::. :::: . ':":::"::. : : :' �:itr 
DaIrY products, certaIn named, T. W. Brady & 
De�ll��ls�rJoth' b'r�8bes: and packai£es 'of' sa.:rie: 

27,70 
J. P. HendrICk. Jr . . . .  . . .  . .  . . . . . . . . . . . . . .  27.731 �'irearms anrt ammunitIOn , WIebusch & HIlger. . .  27,755 

�']our, wheat. Novelty MIl l Company . . . . . . . . . . . . . . . .  27,743 IJinlments. rr1 S. Wal Lman. . . . . . . .  . . . . . . . . . . . . . .  27,740 Lotion tor tbe skin, G. K. Hopkms. . . . . . . .  . .  27,739 
Medlcmal preparations, certaIn named, E. Mather 27,737 
Medicmal tablets, certam. Firm of J A. & W. V. 

Ritter. . . .  . . . .  . . . .  . . . .  . . . . . . . . .  . .  . . . . .  . . . . . .  27.788 
MIneral water. aperIent, E. 8teInkop1f. . . . . . .  . . .  . . .  27.744 
Mordants for dyeing purpose8, Gi lbert Brotbers & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.732 Pamt. enamel, F. Furness . . .  . . . . . . . .  . . . . . . . 27.733 
Paper and envelopes, Central Obio Paper Com-

pany . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . 27,729 
k��e��

I
;.
l
�:rt�inLn�:d,

er� E. E'. Shaw: · · · · : : · : · · ·  �:+� 
Remedy for ern Jepsy and other nervous dIseases. flUId,  S. A. RIchmond . . . . . . .  . . . . . .  . .  . . . 27,734 
����3��'i,';��'''W �1�'i�::lo�·b;��%�'i.';· · . .  : : . . : . �U� 
SewIDJ{ machmes and attachments. Standard Sew-
1·b;�:d��i�lr�i�g�S���tharl Harris ·.i·Sons· . . . . . �J:f� 
Tires. pneumatic bicycle, SpauldIna & Pepper 

Company. . . .  . . . . .  . .  . . . . . . . . . .  . . .  27.757 Tobacco, cbewlll� and smokIng', R. J. Reyno] ds 
'l'obacco Com pany . . . . .  . . . . . . . . . 27.752 

�����. ���{�f�C.RJ�����nd ��.�
e
��

i
�� . .  �?�.���

y �i}tJ 
Whisky. w. A. Tavlor & Company . . . . . . . . . . . . . . . . .  27.748 
Wire goods. OakVille Company . . . . . . . . . . . . . . . . . . . .  27,754 

.\ pri n t f' d  � O ,) '"  of tbe speciflcatlon and draWInIl of 
any patent in the foregoing Jist. or any patent III prmt 
issued SInce 1863. Will be furnIshed from thiS office for 
�� c:i:!
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pa{�n
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d
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:���J:
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s:::U�:ht6 n:t���n� C��
b
st1� 

Broadway New York. 
(' n n n d i nil  ua t f'! n t �  may now be obtaIned by tne m .. 

ventors for any of the inventIons named in tbe fure-1l00ng list, prOVIded they are sImple, a l a  cost of $40 eaCb. If complIcated the cost WI l l  be a little more. 1<'or full 
IDstructlOns address Munn & Co., 361 Rroadway. 8ew 
V ork. Other foreign patents may also te obtamed. 

© 1896 SCIENTIFIC AMERICAN, INC.
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(/ lUl l S A It Y it A 'I' ES. 
I n .. i d �  Pa2'e. eReh i ll ... e l" l i o ll .. ..  -:;) c e n t .  n l i ll e  
H a r. Ji P a� e .  e n c h  i l l lll e n i o n  .. .. .. ..  S l . O O  a l i n e  

� For some classes oj Advertisements, Special and 
Hivher Tutes a re req u i red. 

The abovt. are cnar�es per !UZlUe l ine - abO llt eight 
worJs per J jne.  T h i s  not.ice s}lows the widtb of tbe Hlle. �nd IS set. in agate lYP�.  ��ll£'l'avinIlS may head adver
tisements at the same nne per aJ!ute Hne. by measure· 
ment. as t.h e Jeuer press. AdvertI sements mUSL ae 
recei -yell at Publi C'ut i on Office as earlv as '1'hursda't 
mOrU\ llU to appear in  tbe rn i JOwiu2' week's issn�. 

-

St Foot Power 
��� ar '* Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. 
Send/or Galalo,que B. 

SENECA FALLS M FG. COMPANY, 
695 Water St .. Seneca Falls. N. Y. 

AMERICAN PATENTS. - AN INTER-
eal lO/.!'  and val uab le  tab le  snnw ing the number  of pa Tents  
gran ted for  t he  vuriOHs su bjects upon wh ich  pet i t ion� 
have heen ti led from the  beginning' down t o  Decell tber 31. 1 894. COnla i ned In �Cl E .s T H' I C  AMF.HICA:\' S I - PPJ .J OI K � T. ro;n.  t O O � .  Pr ice 10 cents. To be had at 
this ottice and frow a 1 l  ne wsdealers. 

M ach inerv at low P rices.  ��t'll��
n
:�r;,� 

Latbes, Dril ls,-'I>rinting Presses. Saws. etc. An assort
ment of flrst-class tool� .  'Ve buy. sell ,  and exchange. 
WALLACE H. �IANSFIELD, NBW H A V EN, CONN. 

T :-t E  C U R T I S  
W ater P ressure Regulator 
For  flotels and Public Buildings, Wa.ter 
)Intors. Hydraulic Elevators, etc. 

Wi l l  maintain the pressure desired, with 
!:�

r
����u�1�:�il�il\

t
ih:��i�1J�

s
�r��s��:. 

and 

or Send jor Circular S. F. 
D' ESTE &: SEELEY CO. 

29-33 Haverhill St. ,  Boston . 

. .  My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

" Your Well and what will  come out of it. "  
By the 

Pohle Air Lift Pump 
Bulle t ins to tell you will be sent on application. 

The I n ge rso l l - S e rgeant D ri l l  Co.  
H avemeyer B u i l d i n g ,  2 6  Cortlandt Street, New York.  

GAS AN D  GASOL I N E  
E N C I N ES. � to 1 5  H. P .  

Suitable for pump .. " 
ing or any work re- ' 
qui ring power. PriceSpl���h�n ap .. 

PIERCE E�GI\E CO. 
17 N. 171b St., Racine, Wis. 

Uslnj;! Natural Gas, 
( 'oal Ga�. Producer 
Gas. and Gasoline df .. 
rect from the tank. 
1 to 40 H. P., actual. 
T h e  �pl'i n g fi e l d  

" " �  Engi n c  (�o . •  
2 1  W .  Washington St . ,  

SP" i "IICli e l d ,  O .  

GRAND RAPIDS, MICH., 
u .  s. A. 

llanufacturers of the �i n tz �t a 
l i u l l a " r a l l ci :ll a  .. l l l t· « ; :ull and 
« ; n ", u l i l l f' E ll a i l l t· f'II . Es

k
eCiaUY 

t�:gtrgg.
for 

R�g:
t
!.i��

d 
ma�

e
;f!�� 

tured or naturaf gas - Boats and 
1auncb es. Prices wittJ in  t,he reach 
of all. ar- Sella for CataloQue. 

'llel : tion tbir-; paper 

" Pacifi c"  & " U n i o n "  
G as & Gaso l i ne  
E N C I N E S .  
)larine ano Station-
���e. §f���:" �:.o .. 
nomical. 
T h e  C L O B E 'CAS E N e l N E  C O .  
Meroon Av. & 49th St. 

Phi ladelpbia, Pa. 

A l C O  VA P O R  LA U N C H  
E n g i n e  a n d  H e l m  C o n t ro l l e d  f r o m  Bow 
Latest improved and only ] 2  to t Motor 
now rendy for the market. 18 to 40 ft. 
Launclles. 2. 3, 5 ar: d 7 horse power. 

$ , itutifi, �mtti,au. 
lJ1be :Qo. 2 :Qammond 

CD L U I· It ES 1S 1 0 N-Invnrlnbly uniform. 
1 A LIGN lUE S 1'-Perfect and permanent 

'rOUC H-Soft, light and elastic. 
� (' I<:EU-206 words a minute. Possesses D U RA II I L. J 1' Y  -The fewest parts. the best made 
V A RI E'I' Y - 12 languu"es, 31 styles of type, paper or 

• curd� of uny wu.1tn or size on one mllcbi ;:.e. 
I·ORTA JU J, I 'I' Y-Weigb. only nineteen pounds 

complete, with tra.veling case. 
THE HAMMON D TYPEW R.ITER. CO. , 

The Daugherty 
Visible Typewriter 

Used b y  the E n g l ish Government 

ai .;, ;. 8 e c Q, .. Q, .. 
00( -t c Qi: 0 '0 .... C C .. .. fJl oil 

Price $75. 00. CatalO(}urs on application to 

The Daugherty Tyrewriter CO. 
P. O.  Box 1 � 6 0  "C", t>J TT�BU ItC"  I'A . 

FAC'l'ORY A'I' KI'I'TANNING. 

4 0 1  East 62d Street, NEW YOR.K 

YOST 
NUMBER. 

FO U R� 
A writing machine that is superio::" 
to all others for its beautiful work, �erfect alignment and durability . 

""
YOST WRITING MACHINE CO.� 

6 1  Cham bers Street , New York, 

Tho TYDOwritor 
EXCHANGE, 

H Barc l ay St. , N ew York.  

1 5 6  Adams St. , Ch icago . 

38 Court Sq. , Boston .  

81 8 Wyandotte Street, Kansas C i ty, Mo,  
We will save you from 1 0  to 50 per  cent.. on 'rypewriters 
of aU makes. ar- Send for Catalo(]1u. 

Invontors 
RAND DRI LL CO. P Removed February . st • •  896. to . romotors 

NEW YOR.K OF OFFICE 
Expert Chemical 

Services 
furnished to Solve 
Inventive Problems 
Develop Ideas or for 
Experimental Work AMERICAN SURETY BUILDING, 

100 Broadway, New York City. 

HOLT CUTTERS AND  N UT TAP P E R S  
I N  GRE A T  VA R IETY. 

Cutting all  sizes up to two 
tnches. 

WEllS B ROS & CO" 

Greenfield, Mass. 
p. o. Box B. 

B U Y  
T E L E P H O N E S 
'I' h n r  a 1" l' z u o ti-Il O C  • •  c h .·ap r h i n e  .. . " Tbe difter
ence in cost ·is little. We guarantte our apparatus and 
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WESTE RN TELE PHONE CONS'I'RUCT!ON CO , 
440 Monlldnock Block, CHICAG O.  

Largest Manufacturers of Telephones in the United States 

H E LLO, C E N T R A L ! 
Long Distance Granular Ca.rbon ·Telephones ! 
'!'he .. best " is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back If It don't. Exchanl'es Invi t .  
ed t o  tuke a. pair o n  trial. 'l'en styles to choose 
from. Drop a postal ill the slot and get 111'IS-
t

r
r.t;i'1E�f�1���'k¥�W�'\b����'6k

u
£'c��

il. 
131 Liberty St .• New York. 

A b�o l u le l y  Non-infl·ituti llil. 
A b !!i o l u teh- Gu aranteed. 
A b � o l u t c l y  t h e  Best Exchnnge 

� W I T C H  nOARJ)S. 
lJIustrated Catalogue on application Free. 

. . ar- Agents Wanted. • • 
T H E  U .  S. T E L E P H O N E  C O N S T R U C T I O N  C O .  

131-133 S. Fourth St., 

Our New 50c. Telephone 
Entirely new and original. Th" r't!ce\ver' � of thill Outtit are 80 Cou:ltructed tLat they 

. ha,e cxtrlWruinary &counie propertieB. A wblspermay be pla.inly heard a
.
t 5UO ft. No hattt'fY 

. required. Itecei,t'fS afC imit.atlon harr! ruhber, the 
same i n  form a� used on fl!g"ular inlltrumentl. For 
tnlide and all llhort linea Ihis is belkf Ullin ,. two 

Outfit. Complete for hoth enda ,..ith .,11 aeeenorin and instruc
tiona for uliog. Sent by expnsa on receipt or DUe. or hy ma.iI for 8�. e:r:lT&. R. H. I NO ERSOLL '" BRO. 65 CORTLANDT ST. N. Y. C ITY. 

TH E MODERN I C E  Y A CHT. - BY 
Geo. \V . Polk .  A new and va luahle paper, contain iDI! 
ful l ,  pract ical  d i rertions and �peeit1cat i \ ) n�  for  the  con
�truction of  the  fastest and be�t k i nd�  of  Ice Yach t s  of  
the  latest, mOf'l approved forT H� .  I l l ustrated W I th en
Ilravings drawn ( 0  sca l e. showing the  form.  pos i t ion,  
and arrangefLent, of n i l  the  pHrlS.  Conta in€,d in SC'l l':S
TIFIC AM EHICA N S(T P PLElII E:\'T. No. f;�4 .  Pr ice 1 1 1  
cents. '1'0 be had at this  office and u1"  a l l  new sdealer�. 

Mannfactnrors I Have your waste 
m a t e r i a l  utilized, 
your ores assayed, 

or other products analyzed. Expert advice 
in chemical, electro-chemical , or chemico
legal matters. Correspondence confidential. 

M A R I N E R  & H O S K I N S, 
C H E M ISTS A N D  ASSA Y E R S .  

81 Clark Street ( top  floor). C H ICACO 
'DRILLING MACHINERVl 

I M A N U FA C  T U R E D  I!!I Vr� 
WILLl AMS� BROTH ER S. . . ,  ITHACA� N.V� 

OR ON S fLlS�FOR. 
0" SHALLOW WELLS, WITH) 

STEAM OR HORSE"POWER , 
__ =:SiI���'oOSAIE!i;N5D_w"OR C B���It?���.j;j 

THE IRON INDUS-
In- .-Descript ion of t h e  method of manu facturin .z  
w r(,u/lht. i ron into ornamental and art. ist ic  furms, 'V itll 9 i l lustratwns.  Cuntained i n  SClr;NTu'IC  A M BHICAN 
:-i U P P L B ;,\f � N T .  No. 1 020. Price 10 cents. '1'0 be had 
at this office and froUl all  newsdealers. 

l/" yQU Wa1tt the best Lathe and Drill 
-==Iif=::. CBUCKS BUY 

WESTCO'l"l"S. 
S t r on g e s t  Gri'P, Great

est CapacU·u 
and Durabit
ity. Cheap and Accurate. 

:0 . . fhu" idn.  1\" .  Y . . t - .  �. A .  
�nT Ec

nJL��i:Lr�c������g��f893�an. 

Of German, Swiss, and Ameri
can make. DrawinJl Boards, l' 
�i�a

t
r
�

s
8 ��1Ig

r
Bp;;:r8�, 'f�r���g 'racks, Rules, 'rapes, etc. 

Blue Process Papers, 
THE BEST IN THE WORLD. 
F R OST &; A D A M S  CO. 

I mpol·tcrs. 
39 CORNH ILL, BOSTON ,  

MASS. 
pr Catalogue Free. 

ACETYLENE GAS AND CARBIDE OF 
( 'alcium_-All about the new t 1 luminant. i ts Q ual i t ies. •._. DO YOUR OWN Save money ! Make chemistry. pre��llre of l iquefact ion,  its probable futu�e. 

• . . �-,:o: ���;� ! r.fi����;ttr�� �f ��n�:�,
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�i�T��

o
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�; . . PRINTING easy. Printed rule� . : 

.
. 

t h is �uoject. A pparAt.us for making t h e  j!as. Con tH i ned 
8:i PRESS :for Write for catalol!ue, I i l l  SCIENTU'J(' A M KRICAN �UPPLF.i\,!gNT. N!)�.  9!.S. 

, ' .  presses, type, ca=<l., 1 0 04, 11107. 1 41 1 ·�.  1 0 1 4.  1 0 V) . l O t  6 .  1 O��. . . c
p
,ards, ClrculB;rs, ,&c etS.., to factory. - l '  U :J 5  and 1 n !J � ; a l so :o:.C I tC\' T l l<' I C  A M EHIC'AN, Nos. 

, " , '  ress for prmtmg H..ELSEY & ('0. 1 3. vol. ';2 ; �:J. vol .  T. ; a n d  1. vol.  74. Price 10 cents 
a small paper, $40. Meriden, Conn. e, l t · 11 . ']'0 he had ILt this office and from all newsdealers. 

'10.- MONITOR VAPOR E N G I N E  A N D' .� 
.... -� -- POWER C O M PANY, 

N��e,.r:.
s
�

E
nN::'fJ:.::;J';;;:'

t
I.re,.�'t.t::-;&�r:::: �"tt.tll 8 E R I E  STREET. O R A N D  R A PIDS. M ,CH,GA N .  

Marino Vapor En&ino Co. ,  .I el"8ey City, N • .I .  CASOLINE LAUNCH ENGINES A N D  LAUNCHES 

!�.aDi�s!?m!!!i�1!D� I'� . 
Drawing. Architecture. R. R. and Bridge 8 l:!;ngineering. Plumbing. Heating. Minir:m, Enghsh Branches. Send for free circular, atating Bubject wish to study or JOur trade. 
Corre8Pondenco School of Indu8trlal Sciences. SCRANTON. l'A. " 

National 
TYPEWRI TER 
I R R ESPECTIVE OF P R I C E ,  
T H E  BEST. Trial proves it. ..... ;;;;=::;; ...... Ask for descriptive booklet UM'" NATIONAL TYPEWRITER CO.::�!d�����;'. 

���� WORKSHOP E��:;-
With outfits of Barnes \Vood and Metal Working 
�hinfr?g.;rca!.?c���IY � l' ];.�� pete with Factories that use steam 
�h�e�iI��t���:,\�r:1,i\l::�Fr���tinni:g�!� 
made. Have tltood the test twent), years Be�.fF.c�a�8'HNA�1'"RsNES CO. • 1 999 R u by St..  Rockfo rd. I I  

- - T H E - -

Dr" E1STA I H. I � H E I) 1 S 4 5 .  
The M ost Popular Scientific Paper i n  the World 

Only $ 3 . 0 0  a Y ear, Incl u ding I· osta!l"e. 

'V eeh.: h---:S� N u mbers It Y enl'. 
T h i ",  ,,·j .. . - I }· c i rcl l l a r ,· "  and splendidly i l lustrated 

paper is publi shed weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineerlllp: Works, St.eam Machinery, 
New Inventions, Novelties in Mechanic�, llanufactures. 
Chemistry , F:lectricity.TelelZraph y, Photograpby. �\rchi
tecture, Agriculture, Horticulture. Natural History. 
etc. Complete list of Patents each week. 

'1" ' 1' 1 1 1 ""  uf � lI h !'ic l" i tHi n ll . - One copy of the SCIEN
TIFIC A M ERICAN wil l  be sent for one year - 52 numbers
postage prepaid. to any subscriber in the United Stat.es, 
Canaua, or Mexico, on receipt of 'l' h I ' t � , .  U u l )  a t ' '''' by 
the publ isbers ; six months, $l,5O i three month s, $1.00. 

C : l l l h  .. _ Special rates for several names, and to Post
masters. Write for particulars. 

'rhe safest way to remit is  by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. �ddresB 
all l etters and make aJl orders, drafts, etc., payable to 

III I; � � & (; n .• 3 1n II r o a d w a y ,  X e w  Yo"'" 
--�--Jcittltitit �ttltritatl JU}'}Jlrttletlt 

'This  i s  a separate and distinct publication from 1'BE 
HCJ E ;\" T I I< ' I C  AMJ.-:HIC A :" ,  but i s  uniform tberewith in  
size. every number containing sixteen large pages fu l l  
of engravinJi!:s, many of wnicll are taken froUl foreilZn 
papers ane accompanied with translated dpscriptions. 
'1'HE Scn':NTu'IC AM EHICAN SUPPLEM.ENT is published 
weekly. and Includes a very wide range of contents. It 
preser.ts th� most. recent papers by eminent writers in 
alJ the principal departments of Science and the Useful 
Art.s, embracing Biology, Geology. Mineralogy, �atural 
History, Geography Arch reolollY, Astronomy, Cbemis
try, �Iectricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri ng, MininJZ, Ship Building, 
Marinp- Engineering, Photograpby, '1'ecbnology. Manu. 
facturinll Industries, Sanitary Engineering. Allricul ture, 
Horticulture, Domestic Ecvnoruy, ""Rtography. :\-ledicine. 
etc. A vast amount of fresh and valuable information 
obtainable :n no other publication. 

The. most importan.t Engineering n"orks. Mecbanlsms, 
and Manufactures at home and abroad are !llustrated 
and described in the SUPPLEM ENT. 

Price for the SUPPLE!"l l'ST. for tbe United Sl ates, 
Canada, and Mexico. $5.00 8 year ; or one ('opy of the 
SOIEXTIFIC A MERICA N and one copy of the SUPPLE
M" ENT, bot.h mailed for one year to one address for '7.00. 

Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or cbeck, 

lll U N N  &; (; 0 . , 3 6 1  B r o a dway, New York. 
--�--

�nil(li llg �(l i ti O lt. 
T H E  SCl�NTIFIC AMERICAN BUILDING EDITION" i s  

i ssued monthly. $2.50 a year. Single copies, 25 cents. 
'rhirty. two large quarto pa�es_ formin� a l arge and 
flPlendid Ma£uzine of Architecture. rich ly adorned witb 
elegant plates nnd Jtber fine engravings ; illustrating the 
most interesting exampl es o t  modern Architectura! 
Construction and al lied subjects. 

A special feature is the presentation in eacb number 
of a variety ot the lat.est and best plans for private resi. 
dencee-. city and country, including tbose of very mod· 
erate COSt as we]) as the more expensive. Drawings in 
perspective and in colur are given, together with F'loor 
PJan8. Descriptions, Locations, Estimated Costl etc. 

The elegance and �beapness of this magnificent work 
nave won for it the LaJ'�est C i l"C l l l i u ioli of any 
Architectural publ i cation In tbe world.  Sold by al: 
newsdeaiers. $2.50 a year. Remit to 

lll U N N  & CO •• 3 1; t  Uroadway, New York. 
--@) --

��llort �(litiOlt 
of the SCI B N T l l<' l C  AM BRICAN, with which is incor
porated U LA ..AM EH.ICA CIENTIFIf'A E IN DUSTHIAL," 
or Spanish edition of the Sf'lEN T I }'IC AMERICAN is pub
lish�d monthly .  and i s  uniform in size and typograpby 
with the SC I )<,r\T I l-' I C AMEH ICA:\' .  Every number Con
tains about W pages, profusely i l lustrated. It is the finest. 
sCientiflc, industrial export paper publisbed. It circu
lates throll�hout Cuba, the 'Vest Indies, Mexico, Cen
tral and South Ameri r.a, Spain and Spanish possessions 
-wherever tbe SJ.lanish language I S  sp(lken. THE � C I 

EXT I F I C  AMEIUCAN EX PORT ED i T I O:\' bas a large 
guaranteed circulation in an commercial pl.lces tll1'ough

out. tllC 1uorld. $3.00 a year, pO!'tpaid, to any part of the 
world. Single copies, 25 cents. 

I1T Manufacturers and others who desire to secure 
foreign trade may bave large and bandsnnely displayed 
announcemen"� published in this edition at a very 
moderate cost. Rates upon application. 

�l V � N  & C O  •• I' ll b l i � h e rs, 
361 Broadway, N ew Y o rk. 

© 1896 SCIENTIFIC AMERICAN, INC.
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Founaea by Mathew Carey, 1785. 

HENRY CAREY BAIRD &. CO. 
ISDr8TRIA L PUBLISHERS, BOOKSELLERS & 1M. PORTERS 

Sl II \V a i ll u t  ";t •• P h i l a d e l p h i a. Pa .• r . ,,; .  A .  
a:r- Our �ew aud Revised Catalogue of Practical and 

SCientific Book�. 90 pages, 8vo, and our oth er Cata ' o!Zues 
and Circulars. the wbole covermg eve' y branch of Sci
ence applied to the Arts, sent free and fr�e of p�8tag:e 
to any one in any part of th e world woo wIll furnIsh biS 
address. THE BICYCLE : ITS INFL UENCE I� 

tb� PbilosopbV of Sti¢nt¢ 
Popular SCientific Lectures by Ernst Mach. Send for 
circular No 10, for full particulars and sample copies of 
periodicals. O PEN C O UltT P U B. ()O. ,  ()Inca!!:o. 

I l ea l t h  and D i sea�e,-Hy ( � . :\L H a m m o n d .  M.D . ..t:\ val
n a n } e  and i n terest l ll!! paper I n  w h i c h  t h e  l'ub.lec,t IS ex
h a u s t i v e l v  treated from the fo l l o w i n g- stand poInts : 1.  
The ll se o'f the cycle by persons in heal r h .  ::'. rl' h e  use of 
the c y c l e  by persons d i sP:i"'t;>o Cnnt a I D e o  in � ('J F. ;\ TH· IC ,.\ M E IU(,A X � [J P P J  EM IC,T, No. I U O ''! .  Price 10 cents. 

-To be had at thIS office and from all newsdealers. 

WARRANTED AU TO M ATI C  W I R E  STRA I G HTEN I N G  OAK · DESKS. A ND 

38 inch, - - - $12.00 
- 48 " - - - - 15.00 

54 "  - - - 18.00 
60 "  _ _ _ _  20.00 

y- Send for catalogues. 
AMERICAN DESK 

and SEATING CO. 
CHICAGO. U. S. A. 

• 
---C O M PO U N D  

'V e  D o n ' t  Offer G l' 8 t l1 i t i eM. but our 
Circular will give you th� information 
that

'l�.
i
f�l

u &y:b
:�� J�il!� �:� VTr�!J:I��: 

prot'ed, and bemg used by the Largest 
Rail/ways and Factories in the East. 

OFll' I (;E : 
o e m b l e  B ldg . , 1 9 W h itehal l  St . ,  N .'\' .  

CROOKES TUBES IN ROENTGEN'S 
Photography.-'l'he new photography as performed by 
the use of Crookes tu bes as a source of excitation. All 
about Crooi{es t u bes, SCIE N T £FI(, AMERICAN S UPPLE
M E NT. Nos. 1 8 1 ,  1 89 ,  238. 243. 244, 792. 79 5, 
9 0 5  and 9�O. '}lhese pro fusel y ill ustrated, SUPPLE
l\IEN'l'S contain a most exhall �tlve series of articles on 
Crookes tubes and the experiment � performed with them 
A mong t h eru w i l l  be found Prof. Crookes' early lectures 
detai l ing very full y  the experiments wh ich 80 eXCited 
the worl d ,  and which are now again excitmg att ention 
in connect ion with Roentgen's photography. Price 10 
cents each. rro be had at this office and trom all neW3-
dealers. 

'1'h e y  h a v e  a t o n e  tbat' s 
n i l  t h e i r  o n' n  • • • • •  

T H E  N E W  :� tg{ �t;.i'et 
D EP A RT U R E  �no"�\h� 
BElLS �';'ife r���e

Sl�I�� 
��gJ��c{�" I' �errd

Nw��al
l,t3.� 

P A RTUltE BEL l, C O . ,  
210 N orth M a i n  :oo; tl'e et,  
Bristol,  ()onn.,  U . �. A .  

V E LOCITY OF I C E  B O A T S .  A COL-
lection of interesti n g  l etters to the editor of the S c n ; N  .. 
TH' I C  A :'II E HIC' A N  on the Que8tion of the speed of Ice 
boats. d e rn o r,st rati n !!  how an d why it 1 6  t b at these craft 
sail fa8ter than the w i n d  which pro oels them. I l l ustrated 
with 10 expl ; l Ilatory d iagrams, Contai n ed i n  �CIEN'l' lFIC 
A M E IU C A S"  S U P P L E M E S T. No. 2 1 4-. Price 10 cen ts. '1'0 be had at this  o ffi ce a n d  from al l newsdealers. 

Medical Batteries. 

Electric 
Alarm Clocks. 
Uynamo and 
Motor Castings. 
Engine Castings. 
TE LEPHONES. 
Send stamp 
for catalog. 

Palmer Bros. 
Box 5 M ianus, Conn, 

TO MAN U FACTURERS AND  OTH ERS 
Desiring- a representative i n  Brazil. 

F��,t�i��:��if89�,
d 

p��¥�������d
M:�&f�e�� :f{b����;� 

Now representing in Brazil several English and Bel�ian 
rai l way firms, and is desirous of making other similar 
connections. Advertisements for Brazilian pubHcations 
solicited. Higb est of reierences given. New Y ork 
reference : Ferraz, Sobrinho & Co., 95 Broad Street. 
Correspondence solicited. Address .J . C O R D E IRO DA GRAC A, C.E., M.LC E., of London. 
O ffi ce, 92 Rua do Hospicio. P. O. Box 566 Rio de Janeiro, 
Brazil. Telegraphic address, H Acarg," Rio de Janeiro. 

T HE I 1U P R O V ED 

P E R F ECTIO N  CAKE T I N S  
Loose bottoms. " Don't leak." The groove 
prevents that. R€1uire no greasing. 

More than a mIl l ion American house. 

:i�r;:i��ry� ,\�ee 
t�e

eria ���'ri�Je����� 
Tins by mail for 35 cts. Write for cat
alogue showing ten styles - Round, 

§��!e �go��IRngm���s���n ��i�g�: 
to agents. R ICHARDSON M FG .  C O . ,  

, Reade 8t • •  Bath, N .  Y .  

JAPAN AN D CH INA 
Do you wish to extend your trade to above

mentioned countries ? If so, write 
or call upon 

BURNS, O V E R TON & C O . ,  
Representing H. E. Reynell & Co., o f  Kobe, Japan. 

Constab l e  B ldg. ,  5th Ave. and 1 8th St . ,  New York City 

VANDUZEN S�iAr PUMP 
T H E  B E S T  I N TH E WORLD. 

Pumps Any Kind of Liquid. 
In Order. never 

They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. or Spe Sc I. AM . •  May 18, 1895. 
Send 4c. in stamps jor our hand-

somely illustrated catalogue. 
Address H. D. LA Y MAN, 

30 West 29th St., cor. Broadway, 
NEW YORK. 

Straighten and Cut 
accurately from 50 feet 
down, at rate of 135 feet 
per minute. 

For particulars, address 
JOHN ADT & SON, 800 State St., NEW HAVEN, CONN. 

S c i entif i c 8!!!!! C ata logu e 
It E C E N T I , Y  J> U B I , I !" H E D .  

Our New Catalogue contaIning over 100 pages, includ
ing works on more than fifty different. sugje�s. WilJ 
be mailed free to any address on applIcatIOn. 
[\t U N N  & () O . ,  Publu>hers SCIENTIFIC AMERICAN, 

3 6 1  Broadway, New YoI"l •• 

LIDGERWOOD CABlEWAYS 
H O I ST AND CONV E Y  LOADS U P  T O  
20 TONS.  S P A N S U P  TO 2 ,000 F E E T  
1 50 LIDGERWOOD CABLEWAYS SOLD A N D  ERECTED. 

20 �tl�:;g �.!:�Daia��::� 3��� 
LI D G E RWOOD MANUFACTU R I N G  CO. 

Send for Cableway Sketches. 96 Liberty St., New York 

MESSRS. MUNN & CO., Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 

�����bl:by
i��1i��ro Ef��bM' C�� 

Communications strictly confiden
tial. A handbook of patents and bow to oht.H,in thGlll Rent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scientific Amer-

�1��iW��i&I�����t::g, .i"a�e��� l:-:::i 
cir'culation, of any scientific work. 
� a Yl':fdre��e�WJ(t�t�,ree. 

New York, 361 Broadway. 

ll l a l l u t"ac t o l' Y  .�!!rIt a b l i !Oi 'H·d 1 7 6 1 .  
LE AD PENCILS, COLOR F.D PENCILS, SLATE 
PENCILS, WR ITING SLATES. STEEL PE NS, GOLD 
PENS, INKS, PENCIL CASES IN S1LVER AN D IN 
GO LD, STA'l'IONERS' RUB BER GOODS, RULERS, 
COLORS AND AR'l'1STS' MATERIALS. 
78 Reade Street , New York, N .  Y. 

lli a n u factory Established 1 ' 6 1 . 

Attachment for Chairs. 1t.\��� 
A holder for books, .gackages, hat and UID-
����::;O�;rd�t T :,�iful\m�e����ii��} ;�J1�g� 
cafes, restaurants, etc. Nothing like it on 
the market. Can be manufactured at small 
expense. Pn t e n t  For � a l e .  Corres-I pondence sol iCited. 

I .. S. I'I C KETT, Nevada, I ow a .  

�JI: I :e til .] #Pi' • » 
To his own interest who deals in Arms and Ammunition or who shoots a Rifle 
Pls,ol, or �hot Gun and bas not a copy of IDEAL HAND HUOK , No. ? A. 
��I���sngfs:��1o�

n
:���'R��' to �tl

s
:o��i�ie��e�!�� I!�����l��er :=::;�.) BE l UEAL )I t,'G. '-.:0 , .  Drawer A, �t.'W J l UH�II.  '-.:t. . 1" .  IS� A. 

for making perfect C e l l u l o i d  �tel· p n t Y I.eM to be used in place of metal 
stereotypes. Also for makmg R u bh t· .. � t a Jn p s .  Should be in use in 
every printinll office. See SCI. AM., 
Dec. 30. 1893. Send for circular to 

T H E  J .  F. W. D O R M A N  CO.  
2 17  E. German St . ,  Balt i more,  M d .  

Manufacturers of 
Rubber Stamps, Vulcanizers. Stereo

type Machinery and Supplies. 

STATISTICS OF THE UNITED STATES. 
-A bstract of a work b y  Mr. Henry G annett, giving some 
rem arkable and l ittle known facts that tell of the growth, 
the prebent C'ond ition and the resources of the U n i ted :-: t ntps Contai ned tn SCIEN"TIFIC AMERICAN S U PPLIC
MENT. No. 1 11 1  1. Price 10 cents. '1'0 be had at this 
oflice and from all newsdealers. 

IlETAL and WOOD TOOLS WORKER!!' FOOT POWER 8CROL���I�EBS, 
J�Nl�''il'Jl.l'WSE:a MACHINERY. We � in Stock aJl the 

LEA D I N  C It-=hl!:w8l' 
:::» VERY LOW PRICES I Bond 4 cents tor large IlIus. c..ta.log. 

THE WILKINSON CO., . 83 Randolph St., ChIOO ••• 

I CE  M A C H I IS E� .  C Ol' l i fiil!!il :E n l! i ll e � .  B l' ''' "' t'l'S' 
and Bou l et's' Ill ac h i n e l' Y .  THE VILTER 
MFG. Co., 899 Clinton Street, Milwaukee, Wis. 

CONTRACTS WANTED. 
T o  ulanufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg, Co., Racine,Wis. 

" DY NAMOS " Care and M anagement of. 26 illu8-
, trationB. Pamphlet, Price 25c. 

STEREOPTICONS Americall 11Idn.n· ial PubJ i .hi ll.1.< C O lllpan y ,  
fi l'ldg elHu't,  () onn. 

TURBINE W A T E R  W H  E E L S. • S E N D  FOR PAM P H LET. Lantern SlIdes .JAM};" LEFFEL & (JO •• 
- WE ARE MAKERS 

pr Write for Catalogue M. 
• m��I DIOSn Battery & Optical Co. 

• •  C H ICACO • 

N .  Y. CAMERA EXCHANGE 
Headquarters for Buying, Sell

ing, and Exchanging Cameras or 
Lenses. Large assortment always 
on hand. Developing, printing, etc. 

Photo sUfPlies of every de-
SCrjgYZ� 2c�ti;'��Sbar_ 
gain list. Address 
N. Y. CAMERA EXCHAN G E ,  43 Fulton St., NEW YOIIK. 

INCUBATORS 
Broo d e r s ,  Vegetable and 

C l over ( : utters" 
BONE AND GRA I N  MILLS. 

� cI�����t��:�:s?f 8���Y
c��PEb�: 

will lU A K E H E N �  L A  Y 
in Winter 
and pro
duce fertile 

�����i�g. 
Send (c. for 
catalog and 
valuable in-
formation I:=���;'!t,�:. 
on poultry 
ratsing. Absolutely 
Peerless I ncubator & Brooder Co. ,  
516 " A "  Ohio Street, Quincy, Ill. 

MEN ; WOMEN Taught to make Crayon Portraits in B� hours at their homes by a new copyrighted method, Those learning my method will J.?e furnished work bl, me, by which 
� EARN $8 TO S I 6  A WEEI\. p��t�g.J�� u. .&. GKIPP, German Aru..a, 1,} A'one, , . ... 

A NEW PIPE WRENCH : 
Grips Quickly and Firmly, GALVANIZED 

as well as other Pipe, ana will Not Crush 
it. Won't lock (on pipe_ Does not 

mal' nut or highly polished 
fitting. Other 

features. 

• 

A valnable patent sash 
f a s t e n e  r with patent 
r!�hts Issued July 9, 1895. 
Inclose stamp for particu .. 
lars. Address the inventor 

W iU . .. . il EA � E ,  
West Berkeley, California 

SDrinC:field, Ohio, U. So A. $525 Agent s profits per month. W ill prove 
it or pay forfeit. New articles just out. 
A $1.fil sample sent free. Try us . 
ELECTROGRAPH CO., 28 Bond St., N. Y. 

M O D E l  A N D  E X P E R I M ENTAL W O R K  
Developing U i c y c l f"  inventions a speCialty. Mechan
ical Draughting. S. P. Denison, 143 Centre St" New York � Pre"V"E>:J11:s �"U.s1: � cleans, lllbricates, and does not gum. ci I For mectl anics' tools, guns, bicycles, � r typewriting and sewin� macbines. � , �ample of " 3 in 1 "  sent in this oil can � to introduce it. for five 2c, stamps, G. W. COLE & Co . •  1l3 B'way, New Y ork 

Slncubators�Brooders 
Bcst in the world, hot water, pipe system, Will 

'
batch chicks ,,,hen others fail, Cata]o�ue Free. 

, Shoemaket' Ineubator Co., Freeport, I l l .  11. S. A.. 

�SHOEMAKER'S POULTRY BOOK 
96 pages, printed i n  6 colors. Birdseye view 
of largest Poultry Farm. Tells all about 
Chicken s, Prices of same, their D i seases, , remedies,poultry buildings,etc. ; fineJy iUus .. 

tl"'A-ted. Prlee onIJ15e. C. C. SHOEMAKER,FreE'portt IlI.t U.S • .!. 
I (� E - H O G S I'; A i'\ }) COLD HO ( ) � I. -BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTI FIC A M ERICAN Sup
PLEMENT, No . . ") ! I .  Price 10 cents. To be had at this 
office and from all newsdealers 

H awkins'  "Aids" to Engineers 
E X A IlI I N A TIO N �. with Questions and An
swers, 5,. x no, leather, �i1t edge, $2. postpaid. 
Send for FREE Descriptive Catalogue of this 
and other ' Engineers' Books. r�PHEO. AUDEL & CO., 91 Liberty Street, NEW YORK, N. Y. 

W O O D E N  T A N KS. 
For Railroads. Mills and Manufactories. 

Builders of Steel rrowers and Tanks. 
La. Red Cypress Wood 'ranks a specialty_ 

W. E. ()A L II W J<: (.  L CO . .  
217 E .  Main Street, Louisville, Ky. 

F.I � � . . � III �a�r l����O����:ue. 
H R O IHi I, Y N  F I R E  U R I C li W O R li "; .  

iS S  Vall D y k e  �U· e e t .  B lt O O K I , Y N .  N .  Y .  

THE FADING O F  PIGMENTS.-A PA-
per by Capt. \V .  DeW. A bney.  discussing the action of 
the various rays of the spectruill upon colors. Cont ained 
i n  SCI ENTIFIC A M E HICAN SUP PLK"l F.�T, No. 1 0 1 6 . 
P rice 10 cents. To be had at this office and from all 
u ewsctealers, ------------Gi BRASS BAN D 

Instruments, Drums, Uniforms, Equip .. 
, , ments for Bands and Drum Corps. Low-
�, est prices ever quoted. Fine Catalog, 400 " 

Il lustratIOns, mailed free .. it gives R lnd 
:M usic & Instructions for Amateur Bands. 
LYON & HEALY, 33-35 Adams St., Ch.cago. 

P Ofiiltal Information, all in one gold 
plated desk clock. A valuable thing on 
every man's desk. Sample sent for $2-

R E D  TA N KS, 
CYLI N D ERS and CAISSONS-ol Pine o r  Cypress-any size. 

H. D. PHELPS, ANSONIA, CONN. 
WILT , T A �IS M FG. CO .. K A I,AMAZOO. MHJH. 16 Murray Street, New York I lm Vine Street, Philadelphia. Pa. 

36 So. Market Street, Boston I '137 Monadnock, Chicago. 
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�()verfisements. 
O R D I N A R Y  RA TES. 

Inside Page. each i n sertion, - '1 a c e n r �  a l i n e  
B acl. P a sr e .  e a c h  i n s el' t i o n .  - - $1 .00 a l i n e 

pr For some. claeses oj Adivertlscments, Special and 
Higher rates are requA,rea. 

'rbe above are charg-es per agate line - about eight 
words per line. This notice shows the widtb of the line, 
B..nd is set in agate type. �ngravtng8 may h ead adver ... 
t I sements at the same rate per ag'ate l ine. by measure
ment, as th e letter press Adverti.�emeDt8 must be 
received at Publication Office as ear)y as Thursday 
morDillJ! to appear in the following week's issue. 

Unanimous 
Choice 

The New York Morning Jour
nal recently offered ten leading 
makes of bicycles as prizes in a. 
guessing contest,giving the win
ners free choice of any one of 
the ten machines. The result was 
ALL of the ten winners selected 

Columbia 
Bicycles 

The Journal ac
cordingly bought 
ten Columbias, .;t. 
paying $100 each 
for them, without 
discount or rebate. 
On even terms .;t. 
few will choose a 
bicycle other than the Columbia 

STANDARD OF THE WORLD 
Unequalled, Unapproached. 

Beautiful Art Catalogue of Columbia and Hart
ford Bicycles is free if you call upon any Colum
bia agent ; by mail from us for two a-cent 
stamps. 

- 41-
POPE MANUFACTURING CO. 
Factoriesand General Offices,Hartford, Conn. 

Branch ' Stores and Agencies in almost every 
city and town. If Columbias are not properly 
SI:opresented in your vicinity let us know-!....c 

HALF A CENTU RY OF CYCLES.-AN 
interesting history of the cyc l e  from Its orijl"in up to the 
present time. The first crank.dri ven bicycle. The 
" bone-sbaker " an d " its succeSbors. 'J.1he tricycle. The 
modern wheel. Cycle building a science. Points of im
prnvement. 'rhe pneumati c  tire. A hand and foot cycle. 
With 9 illnstrations. Contained in SCIENTIFIC AMERI
C A N  SUPPLEMENT, No. 1 0 1 � .  Price 10 cents. To be 
bad at this office and from .n newsdealers. 

J ESS6 P'S ST E E LTHB\�\RY 
F O R  TO O L S. S AW S E Te. 

WI!! J E S SOP & S O N S  1.: 2  91 J O fol N  S T.  N E W  Y O R K  

-'---�----�--l 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company own s Letters" 
Patent N o. 463, 5 6 9 ,  granted 

to Emile Berliner N ovem-
ber 1 7, 1 89 1 ,  for a combined 

Telegraph and Telephone, 

covering all  forms of 

} 
� 
f. � , 
( 
( { 
{ t ; f 
:' :' :' : 
f i 
t 
f .. ;. i ( M icrophone Tran smitters ( { i 0' contact Telephone. I 

) .. _-__ -v-v-.-.. -... - ___ .. ___ -__ -_-__ -___ ... ,-... -............ .-..... J 

� t itut if i, �mtritau. 
/ '� 
�I(WG� 

ARE THE CHOICE 
OF EXPERIENCED RIDERS, 

Those who have learned to know the\ditference between a wheel that actually is high grade, and one that 
is simply claimed to be. Others may be good, but the W .. verley I. the Highest of all High Orades. REWARD ot a new Waverley Scorcher is offered to each person who recovers a stolen '96 Waverley 

during 1896, paya.ble upon presentation to us of satisfactory proof of the facts and the 
sentence of the thief. This reward is open to every one excepting the owner of the 

stolen wheel, but is, Dot payable to more than·obe person in any case. 
ART CATALOGUE FREE BY MAIL. INDIANA BICYCLE CO. , INDIANAPOLIS, IND. 

tGE"�!:!'P ro�FINETOOLSINEY£RYSHOP. 
,. CATAlOGUE -fj.H.BESLY &. £0. 'AND AGENCY. CHICAGO. I LL.U.S.A.-

-The $5 .00 
POCKET KODAK 

EASTMAN KODAK 00., 
Samptt f!koto and booklet for two 2-cent stamps. ROCH E STER, N. Y 

• • • W E  A R E  B U I L D I N C  • • •  
The Celebrated -

"RORNSBY-AKROYD" 
- O I L  ENG I N E  

The De La Vergne Refrigerat ing  Mach i n e  Co.  
FOOT E. 1 38TH STR EET, N EW YORK. 

PRIESTMAN SAFETY O I L  EN G I N E  
" Phenomenally low in cost 01 operation."-FrankJin Inst. 

1\ In�¥ll\U Kerosene, NOT Gasol i ne 
N O R  

E N G I N EER 

�c
��r�i

caff,;i.i'i\lfJ.\'i��l£igt,t 
lng, Pumping, Milling, etc. 
P � I E S T M A N  & C O M PANY , Inc.  
FrolH Dnd Tasker Streets, 

There is hardly a USE OF  POWER � Wie�:����Cr:iger��o
��

, Sh�;c 
or on the Farm, the 

I " C H A R T E R" 
... . 1 !:'1::���':.!s IIW��· J�lrs�=: . _ ; Dynamos, ;'rhreshlnK Machines, 

, etc. Of course it also use. Gas, =--::s oline. 
CHARTER GAS E N G I N E  C O . ,  P. O .  Box 1 4 8 ,  Sterl i n g ,  I I I .  

C I R C UI T B R E A K E R S  t o  protect N0 BURNING OUT DYNAMOS OR MOTORS We guarantee onr A ll T O IlI A T I C  

from any outside causes, including lightnlng'. We manufacture·a �jit����at
ngp��

t
g;� J�����dO�r

ci
.!Yt'!� 

no current is  passing. O ur street car switch is perfection. All our switcbes open with a fraction of an 
ampere excess current over set capacity. Made f� DirQot I A U T O M A T I O  <i . RO U I T  BftEAK.E� C O .  
o r  Alternating Currenu. anY uoltaso. cu.tawy'u.e Tee. . . .  --NEW A,YGO, !llCHIGAN, U .  S. .--

ALL AR.ITHMETICAL PR.OBLEMS 
solved rapidly and acctlrately 
by the Comptom.,ter. Saves 
60 per cent oftim" and entire
ly relieves mental and nero vous strain. Adapted to all 
commercial and scieutific 
complttation. Wby don ' t you 
get one ? Write/.w pamphlet. 
FELT 6. TARRANT MFG .  CG . 

sa-56 ILLINO'. ST. CHICAGO. 

ASK YOUR DEALER FOR W. L. DOUCLAS 
$3. SHOE BEVoLtt.D�HE 
I f  you pay 84 t o  8 6  for shoes, ex- S 3 

amine the W. L. Donglas Shoe, and 
see what a good shoe you can bny for • 
OVER 100 STYLES AN D W I DTHS. 

CONGRESS, BUTTON. 
and LACE, made in all 
kinds of the best selected 
leather by skUled work
men. We 
make and 
sell more 
$3 Shoes 
than any 

o t h e r  
manufacturer in the world. 

None genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for onr 85, 
84, 83.50, 82.50, 82.25 Shoes; 
82.50, 82 and 81.75 for boys. 

TAKE NO SUBSTITUTE. If yonr dealer 
cannot snpply you, send to fac
tory, enclosmg price and 36 cents 
to pay carriage. State kind, style 
of toe (cap or plain) , size and 
width. Onr Cnstom Dept. will fill 
yonr order. Send for new Illus
trated Catalogue to Box K. 
W. L.  DOUCLAS. Brockton ,  M ass. 

At I P ·  BiCYCles, Ws.tches Guns, Buggies. H:lrnesa, 

rl C H S8wmg :\Iachinetl Org:ms. Ph-nos �tlfell,Too'8 

4- �calee of Soil v!lrietiea �Ind 1 0011 other !lrticles. 
Lists free. CHIC \ GO SCALE (;0 . ,  Chicago. 111. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article �lving t!le detail.s of con
struction of every part o f  t hese ve.hlCles. W i th 15 en
gravings. Contaiued in SCIENTIF.IC t\ MERICAN Su�
PLEMENT, No. 908. Price 10 cents. To be had at thIS 
office and from all newsdealers. 

• •  1 , " -"-'-0'''" Htu"CC« ( "t:-.. · I  . •  ,, ' t: OIt .. e"··11." . .... . " . " . . " . . " OO�:::d�s't����; '���:i���'i 
C r r that are dust proof, large . r r� 

tubing, 5 inc!,- tread, latest I �, � pattern conttnuous cranks 
and crank shaft. Tubular 

IIiIf?' hubs WIde between spokes, 
� � and straight rear braces. 

In fact, are thoroughly 
m�ern in alt respects . 

I Built by men who have � $ every facility that money 
I 

can buy for the produc. 
tiou of the best machine, 

• backed bl! 18 years' practi
cal expertence. 

PR I C ES 
S60 and S85. 

AGENT WANTED �e:l:�!r��de. Peoria Rubber &: Mfg. Co. , 1 
Write for terms and discounts. PEO RIA,  I LLS,;...J 

.. 1 1 11 11  .. ..  1 11 1  fl l .. " II I II I  .. .. .. ... ..  II I  .. .... .... II II I I  .. .. .. . 1 1 11 1 "  .. .. .  . 

E N G I N E S  Boilers a n d  "I acb i n e Tool • •  New 
, and Second·hand. Send, stamp jar paper 

"MacMnery d: SuppUes." Wo P. Davis. Rochester, N. Y 

There are monarchs, there are monarchs, 
Men of every clime and hue, 

From the Czar of all the RUSBias 
To the Prince of Timbnctoo : 

Monarchs good and monarchs famous, 
Monarchs short and monarchs tall ; But the best is our Monarch-
It's the Monarch of them all. 

Monarch 
King o f  Bicycles-A Marvel of 
Strength, Speed and Reliability. 

4- models. 186 and $100, fully gu&ranteed. For children 
and adnlts who want a lpwer price wheel the Defiance is 
made in 8 models, $40 to $75. 

Send for Monarch book. 

MONARCH CYCLE 
MFO. CO., 

L .. ke, H .... ted .. nd 

Fulton St.., CHICAGO. 

sa Reade Street, 

New 

How to 
Build a Home 

Those Intending to build will lind the very best practical 
snggestlons and examples of Modern Architecture in 
the Handsomest Architectnral !lagazlne ever pnblished 

"The Scientific American 
Building Edition."  

Each number is illustrated with a Colorea plate 
and numerous handsome engravings made Direct j1'om 
Photographs of Buildings. together with interior views, 
floor plans, description, cost, location, owners' Rnd 
architects' names and addresses. The illustrations 
include city and country residences, churches, schools, 
public buildings, stables, etc. 

All who contemplate building, or improving homes or 
structures of any kind, have in this handsome work an 
almost endless. sel"ies of the latest and best examples 
from which to make selections, tb us saving time and 
money. 

P U B L I S H E D  M O N T H L Y .  
Subscri ptions $ 2 . 5 0  a Year .  S ing le  Copies 2 5  cents 

For sale at an news stands, or address 
MUNN « CO. ,  Publishers, 

3 6 1  Broadway , New York. 

PRINTING INKS. 
T h e  BCIEI<TIFIC AMERICAN i s  printed with CHAS. 

lllNETI JOHN80N & CO.'t' INK, Tenth and !-om�ard 
8te., Philadelphia, and 47 Rose St., opp. Duane. New \' ork 
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