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THE ART CR[TIC AND THE TALL BUILDING. 

'1'0 say that the  ta l l  b u ilding is, architecturally con
sidered, a monstrosity, i s  to give utterance to a com
mon place which has of late become positively w eari
wm e in its perpetual reiteration.  It was poi n ted out 
years ago, when these strnctures were first put up, that 
a comlllercial bui lding whose height was three or four 
times its base. and whose cornicf' towered some 300 feet 

I titutifit �mttitau. 
which it floats. The raison d'etre of its existence is 
the necessity of accommodating a maximulll nUlllber 
of people on a minim um plot of ground. The engi
neer-architect has been requested to work out this 
problem in the modern materials of con struction at the 
least possible cost per poun d  and per foot ; and he has 
done so, we venture to th ink, w i th the very best results 
that the hard conditions of the problem w i l l  allow. 

'1'0 consume three colulIltls of a dai l y  jourllal in re
vi l ing these bui ld i ngs as architectural abortions is to 
miss the Illark enti rely, and emphmdzes the  fact that 
even an art critic can be narrow in ll is outlook. The 
problem of the tall b u i l d i!lg is lllore one of engineering 
than architecture, and the structu ral featul"f�s, as we 
have Ret them fort h ,  are a subject which wi l l  a l ways 

possess a positive i nterest for the intelligent reader . 
Sutor n e  supra crepidam, says the old adage, H Let the 
cobbler stick to h i s  last ; "  and, sha l l  we add,  " t h e  art 
critic to h is  carpet patterns and bric-a-brac. " There 
are some subjects w hich are to hilll a sealed book, and 
i f  he  ventures to discuss them with that airy self-com
placency with w hich his kind is apt to pass j udglllellt 
upon any alld all the works of God and man. we can 
only my to him, as someone said of old: "Sir. the wel l  
i s  deep, and thou hast noth ing  to draw with. " 

• •• •  
COMPRESSED AIR TRACTION IN NEW YORK CITY, 

above the curb, was a problem t h at was from a purely 'rile rapidly growing iuterest in the deyeloplll ent  of 
architectural point of v iew imposs ible of sLlccessful treat- self-propelled vehicles is result ing in a vast amount of 
ment. It was realized at the very outset that, inaslIluch experimental work in the eITort to prodlwe a satis
as the lofty bu i ld ing  lllet an u rgent economic condition factory motor. Among the various forms of moti\'e 
and had come to stay, all that the arch itect could do power tbat have been tested. compressed air has i ll 
was to mitigate its i n herent ugli ness to t;!E' best of his  the last two years shown very goorl re�ults. To 
ability, and give its towering facade such treatment as those who have not kept in  touch with the subj ect, i t  
would mercifully cloak, i f  it  could not conceal, the  lllay b e  surprisi n g  to learn t hat com pressed a ir  motors 
staring abomination of glass, brick, and ston e. Many ha \'e been i III pl'O ved to such a degree that, in point  of 
of our architects haye shown con siderable ski ll in deal· economy. they compare favorabl y  with other and 
in!!: with this, u ndoubtedly the most difficult problem better known motors w h i ch of late years have been 
of its k ind in the history of the art. lIlore in the public eye. During the earl ier stages of 

In our recent article on the new Park Row buildi n g  the development of the steam 10\lomot i ve, the atten
we presented the s u bj ect somewhat lengthi l y  from an tion of etll inent  engineers was d irected to compressed 
engineering and structura l  point of v iew,  and dismiss· ai r as possessin g  some excellent features for  purposes 
ed the question of the arcbitect ural features of ta l l  of mechanical traction, and ha l f  a century ago the 
buildi n!!:s with the following remark: •. It cannot be great Bmnel, w i t h  charac·terist i c  boldness, equipped 
denied that their  exaggerated vertical p roportions several miles of what is now the Great \Vestern Rail
render it  im possi ble to judge th ese buildings by the way, i n  England, with com pressed air, bui lding power 
ordi nary canons  and pronounce them beautiful. 'l'h e  stations and laying conduits between the rn-ib. It was 
modern office bui ld ing, however, is not to be j udged by a fai lure, as were all the early atte mpts in this direc
the usual arch itectural standards. It professes to be tion ,  ch iefly because in the Great Western experi
nothing more or less than what i t  is-a strictly utilitar- ments, and those of later date, there was a gl'l'at loss 
ian structure, admirably adapted to its purpose of hous- of power due to the unscientific methods of com
ing the greates t possible nUlllber of b usiness llJen u pon a pressing and expan ding the air in the compressors and 
limited area in the city's busiest center. " \Ve naturally motors. BruneI's system consisted of a pi pe or con d uit 
supposed that, having t h us defined our position as to of compressed air laid between the rai l s  and fed from 
its arch itectural shortcomings, we m ight proceed to a central stations, and pistons, s l iding withi n  the pipe, 
discussion of the engineering and structural features of which were attached to the cars by means of a plow i n  
t h e  bui ldi ng without any risk o f  being  supposed t o  much the sallle way as the grips on our modern cable 
consider it a ll architect ural em bel l ish ment of our curi- cars. The grips passed throngh a longitudi nal slot on 
ously com pou nded ci ty. the top of the condu it, which was closed by leather 

But we were m istaken. A recent ed ition of The stl"ips which opened and closed to allow the passage of 
New York Times surrenders three w hole col u m n s  to its the plow. As was to be expected, the leather strips 
flalll bo�'ant and fan tastically facetious art critic, who, wore out and

'
fai led to close the cond uit. 

being l ike Shakespeare's worthy evidently " graveled In thiR and in all the later attempts to use COlll
for lack of m atter," takes up this  old. old story of the pressed air, however, there was a serious loss due to 
tall bui ldi ng's ugliness, and labors to prove what all the fact that a large portion of the energy expen ded i n  
the world very wel l knows a n d  b y  this t ime, sure ly ,  i s  compressing the a i r  was transformed i nto heat. which 
u tterly weary of being" told. In this, of course, the art subsequently was lost by radiation.  Moreover. where 
critic i s  enti rel�' w i th in  his right. \Vhen, however, in the com pressed air was uti l i zed in motors, its expansion 
the fen'or of his imagi nation the writer goes on to mis- was accompanied by a reduction of temperature which 
quote our article on the en gineering features of the produced acculllu lations of ice sufficient to choke the 
Park Row bui ldin!!: as being fu l l  of "ecstasies of ad- exhaust. 
mi ration" of its architectural beauty, he either wil l ful ly These d ifficulties have been overcome by better 
misrepresents or is  incapable of understanding the methods of comprf'ssion (the work bei ng done in suc
point of view from wbich our artic le  was written. cessive stages with i ntermediate cooling) and by re-

\Ve are will ing to bel ieve that it is ignorance that has heating the  air prior to its introd uction into the cyl in
led him i nto error-the more so as we have rarely ders of the Illotor. During the past two or th ree years 
known the art cri tic, so cal led, to open his l i ps upon carefu l  experimental  work has been done in this d i 
any great work of engineering, but w hat he  bas dis- rection on two of  the leading street rail ways in New 
tinguished himself more by his  assu lllPtion of superior York city. On. the One H undred and 'l' wenty-fifth 
knowledge than by his understanding of the true in- Street l ine of the Third Avenue Rail way Com pany 
wardn ess of the science. several motor cars have been running wh ich were con-

We remember that when \Vm. Morris, an art critic, structed under the Hardie patents, and on the Lenox 
we believe. who was an unimpeachable authority on Avenue l i ne of the Metropolitan Street Rail way COlll
carpet patterns. criticised the restbetic features of that pany a thorough test h as been made of the Hoadley 
lllasterpiecf' of engineerin g, the Forth Brid!!:e, Sir & Kni!!:ht compressed air motors. I n  both systems the 
Benjalllin Bakel" the df'signer, replied that the ques- air was carriad in storage flasks, and was heated, by 
tion of the beauty of an engineering structure could passing  it through a tank of hot water, before being' 
only be i ntel l igently passed upon b y  those who kn ew used in  the cylinders. 'l'he Hardie motors were of the 

sOlnething of the meaning of the particular forms and single expan sion and the Hoadley of the compound 
proportions adopted for the structure. He sLlggested, type ; and in the former the cylinders were direct con
incidentally, that while a classic column was an inimit- nected to the axles, while the Hoad ley cylinders were 
able piece of work as it stood in the portico of the connected to a countershaft whose pinions en!!:aged a 
Parthenon, it would scarcely be beautiful if stood up gear w heel on the axle. 
on deck to do duty as the smokestack of a trans- Tbe compound system is said to h ave given the best 
athwtic l iner! So with the tall buildi ng. It is  the results, and it has proyed so satisfactory that tbe two 
engineer's solution of one of the many economic prob- companies have been consolidated into wbat is now 
lems that are forced upon us by the conditions of our known as the Intern ational Ai r Power COlllpany. A 
crowded and complex modern life. It is t he despail' of large factory is bei ng built adjacen t  to the present 
the architect, for it i s  grossly and irredeemabl y ut i l i- works of the American Ai r Power Company, and th e 
tarian. from t h e  shoe of i ts nethermost pile, 50 feet be- 'I company is now busy upon the new motors for operat
low ground, to the truck of its topmost flagpole from ing several i mportant cross-town l ines in this city. At 
which the sacred flag of the country will  do d uty a s  a n  earl y date the T wenty-eigh th and 'l'wenty-ninth 

the advertisin� agent of the exaggerated pile over Street lines will be in operation, and other main 

arteries of cross-town travel will be similarly equipped 
as soon as the motors can be built. It is expected 
ult i mately to have the whole of the Metropolitan COIIJ
pany's great systelll under either e lectric or compressed 
air operation ; the fonner being used on the great 
trunk lines, runn i n g  north and south on the avenues, 
and the latter handli llg the cross-town and bran ch 
hnes. 

Contem poraneously witb tbe consolidation of the Ha:'
die and Hoadley interests in the International Coltlpallv 
coltl es the announcement of the formation of the New 

York Autotruck Company, a companion concern tl) 
the former. The autotmcks are to use the Hoadle: -
Knight system, and they wi l l  be designed for hand
l i n g  the lleavy trucki llg wbi ch is now entirely ltloved 
by horses. The press reports speak of the new auto
truck as having in  active service proved more ·economi
cal  than the horse. T his is ,  we believe, a trifle prema
ture, as the only act ual motor thus far constructed 
is  a rather crude affair  used for carti ng material at the  
works which supply  some of  the  compressing ma-
chinery. 

. 

As a cOlupetitor i n  the field of automobilism, COIll 
pressed air wi l l  hav(' to prove itself at least the equ al 
of e lectricity, stearn. gas, bot water storage, and other 
iiysteIlls before it call hope to fulfill the promise of the 
prollloters that it  will remove the ho.se from the 
streets of th is  or any other c i ty .  If the motors do as 
wel l on the trucks as they have on the street cars, the 
autotruck lllay not only replace the horse, but 
prove to be the coming and abiding type for all 
forms of autolllo bi l i sm: This, however, has yet to be 
pI oved,:an d if tbe curiously n amed vehicles make their 
appearance on the streets of New York, their per
forlllance wi i! be watched with no little interest. 

Unti l ,  however, an expel'imental truck has been 
made and fully tested, and has proved that it can 
stand tbe test of actual and continued service in  our 
city strf!ets, i t  seems premature to expect the public to 
take very much interest in the extravagant notices 
which appear in the dai l y  press, stating that a CO Ill
pany has been formed with $10,000,000 of capital for 
exploit in!!: these vehicles. It looks as if the autotrn�k 
should and probably will become an actuality, but its 
serviceableness for the purposes for which it is de
signed has yet to be proved. 

••••• 
THE BUSINESS OF THE PATENT OFFICE IN 1898. 

The yeal' 1898, which wi l l  ever be memorable  as a 
year of victories, can also be looked upon cOlllplacently 
wben the arts of peace are considered, for, notwi th
standing the trying nature of  the year, our export trade 
bas been the most won d erfu l  ever known, and only on 
one poin t  have we falien below the prosperity of 
former years. This is in the failure of the figures of 
the business of the Patent Office to show an increase. 
Indeed, the business of this important branch of t h e  
governlllent service, w hich serves t o  protect industrial 
property, shows a fal l ing off of 25 per cent in the 
appl ications filed.  T his is,  of cou rse, readi ly ac 
cou n ted for by the war. whicb turned the energies of 
Illany  inventors i nto other chan nels and crippled the 
mean s of others to such an extent that the protection 
of a patent cou ld not be obtained by them. In brief, 
the number of patents, designs, reissues, trade mark�, 
labels. prints, and caveats filed in the last five years i s  
as fol lows: 

1893 .. ........................... 43,020 
1�94, ........ ................ ... 43.161 Increase .... 141 
J895 ................ ............. 45.513 " 2.352 
1896. . . . . _ _  . . . .  . . . . . . .  . • • . ... 48.353 2,840 
1897 . . . .. . . . . . . . . . . . .. . . . . . ... . . 52,119 ... 3,766 
1898 ... .................... ' ..... 39,603 Decrease . . . .  12.456 

'fhe average number of applications for the years 
1893-97 was 46,433, so that the appl ications in 1898 fel l  
behind th i s  average some 6,770. This  decrease lIlay at 
first �eem a ppalli ng, but with the advent of peace and 
stable con ditions in the bWiiness world, we do not 
doubt that i n  a short time the work of the Patent 
Office will be restored to normal and show a substan
tial increase. 

T he smal l number of applications, together with the 
special appropriation made by Congress. enabled the 
office to clea r up the arrears of cases. Before t·he war 
th ere were 14.000 cases awaiting" action , now there are 
on ly  5,000 in this condition , a gratify ing advance. Such 
activity haR naturally caused tbe nUlllber of patents 
issued to be large, compared with the smallness of the 
n u m ber of applications. III 1893 th ere were 23,769 pat
ents, designs, and reis,,;ues ; in 1894. 20,857; in 1895, 22,,, 

057; in 1896, 23,273; i n  1897, 23,794; while in 1898 they 
only dropped to 22.2(H, the difference in the t wo last 
years being 1,527 patents issued against the loss of 12,-

456 i n  applications filed. 
In sti l l  another branch of the operations of tbe Pat

ent Office is a decrease ; th is  is in the number of t.rade 
marks issued. In 1897, 1,946 trade mark appl ications 
were fi led, 1,671 trade marks were issued ; i n  1898 there 
were 1,796 applications, but only 1,238 were issued. It 
w i l l  be seen that the war did not bear as heavily upon 
this branch of the bu siness of the Patent Office, an d 
the decrease i n  tbe n u mber of trade marks issued I1my 
rather be laid to the very restrictive attitude which the  
Patent  Office has asslImed for some t ime past toward 

tbe registration of trade marks. 
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PRINTING BY X RAYS. I European countries. Hence the special value of the op-

D r. Frederick Strange Kolle, in  the last number of port uni ty offered to Americans by an exhibition such 
The Electrical Engineer, publishes a description of the a" that at Paris. The course of action by the Society 
"new process of printing by the use of X rays, " which was referred to the Board of Directors. 
opens u p  what he claims to be a feasi ble method of --___ .... , ... --I,-.. _-����-
prod ucing an i mmense number of impressions or re- THE PIRATES AND BRIGANDS OF THE 

cords. Dr. Kolle states that printing by the use of X PHILIPPINES. 

rays was, perhaps, first suggested by an article by BY SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Eli h u  'fholIl son in 1896. wherein he sho wed that mul- The brigands and pirates w hich i nfest the islands of 
tiple radiographs had been made at one exposure ; the Philippines and the adjacent waters have, from 
tl!ese were called multiple ski agraphs. The experi- t ime i mmemorial, been regarded as among the most des· 
llIent proved that more than a single sheet of sensitized perate freebooters to be found in  any part of the world . 
paper would be affected by the rays when laid one 'fhe inhabitallts of these islands are composed of many 
u pon the other. setting aside the theory that the d ifferent tri bes and mixed races. The races or tribes 
chemical composition of one sensitized film would ab- are somewhat d ifferent on all the larger islands, and on 
sorb most of the rays. O wing to the thin sensitized every one of these there are tribes that never knew the 
films of the printing paper, very unsatisfactory skia- rule of Spain. On these islands there are no less than 
graphs were o btained. Dr. Kolle now declares that he seventeen pagan and half a dozen Mohammedan tribes. 
has overcome these difficulties and that the process of Luzon, Mindanao, Cebu, Negros, Mindoro, and a dozen 
typo-rad iography is not a theol'etical dream, but is a other islands all have their lawless freebooters, the 
self-evident and systematic method of procedu re. In remnant of some native tribe. 
regard to the practicab ility of this process, it  may be To get a correct idea of the great bands of lawless 
said to overcome first the cost of labor of composition, natives who infest these islands, it will be necessary to 
secondly, the l imited time of striking off copies, and go back to a date much earlier than the beginning of 
thirdly, the ad vantage of keeping the entire work a Spanish rule in these islands. Prior to the corning of 
total secret from the printer, a very valuable fact not Magel lan, these islands had already suffered several 
to be overlooked in di plomatic documents, letters, com- foreign i nvasions. But these were peaceful ones. 
ml1uications, etc. Dr. Kolle finds a suitablf' writ- Away back in early ages, the Chinese or Inglotes sought 
ing ink for this purpose to be composed of red lead, these islands i n  great n u m bers, and their coming 
powdered gum arabic, glycerine, and water. For  proved of much good to the islands. They had i ndus
type work a semifluid mixture of red lead, potassium trio us waYE and soon imprinted these u pon these 
bromide, and glycerine sufficient to make a paste islands, Luzon in particular. Later, the Indian or 
would be necessary. Tagal invasion occurred, and these, like the Chinese, 

These inks will, however, only permit of  white text were soon absorbed in the population of these islands. 
on a black background u nless certai n photographic Thus were made up the three early races in these 
methods are followed, as in the employment of "upset islands, to which all tribes can be traced. 'l'he�e are 
developers, " therefore, a second or "unfatty " ink, the Negrote, Ingrote.and Tagal. The Negrote was the 
which will permit  of black characters on a white back· aboriginal race, and i n  many of the races the Negrote 
ground,  must be used. T hese are made preferably of can yet be found. In nearly all cases the pirates and 
bichromated mucilage. B ichrornated mucilage which b rigands are made up of these fierce tribes. The Tagal 
has not been exposf'd to l ight  previous to its use in order is, to-day, regarded as the real native of the Philippines. 
that its non-ad herent property may be retained, is sug- This tribe is the only one of the early races which, at 
gested for the writing. T h e  fatty i n k  then applied this day, can be considered a factor in the islands. 
w ith a roller will adhere to the unwritten portions of Until a comparatively late day these islands have 
the paper, leaving the letters uncovered or free for the been the center of piracy. For more than three cen
penetration of the X rays. The third method of pre- t uries Spai n has been fighting to get rid of the pirates 
paring the phototype is to print or write a text with and subdue the native brigands, but without success; 
an adh esive or mucilaginous ink com posed of a tacky for many whole islands h ave practicall y  always been 
varnish or gum and then dusting it over with some independent of Spanish rule, while many tribes on the 
opaque mf'tallic powder such as mercury biniodide, zinc larger islands were also independent. On Luzon, 
oxide or lead oxide.  The copy would then have to be Mindanao, Negros, Paney, Zebu,  Leyte, Bohol, Samar, 
blown off to render the characters clear cut and the and Mindoro there are as many different tribes as 
u n used space free from mottling opacities resulting there are islands. 
from retained dust In the earlier years of Spanish rule, the Tagals and 

After the copy is prepared, the sensitive paper on Visayas gave the conquerors no end of trouble, and 
which i t is to be printed is  made into what Dr. no sooner had these tribes b een subdued than the 
Kolle cal ls a "  senso·block " wh ich contai ns fifty to one Mores. in the south, began lawless operations. From 
hundred sheets. It is then mounted or clamped into a that time to this, they have carried on their lawless
form, the sensitized side u pon which the copy or pho- ness, and have never been subdued. The Chinese 
totype is laid facing u p, and it  is  thus  subjected to pirates, in earlier days, also gave the Spanish much 
the action of the X rays. The cu rrent is  then turned trouble. They captured a number of smaller towns 
on for an exposure of ten or t w elve seconds, and the along the coast, and even made attempts to capture 
block taken to a d ark room to be developed. T wenty Manila during the sixteenth and seventeenth centuries. 
blocks each contain ing fifty sheets of paper might be In the island of Sulu, Mohammedanism is particu
arranged around one X ray tube to give one thousand larly strong, and the sultans of the islands have, froll! 
impressions every ten seconds of exposure. This would time to time, given the Spanish rulers much trouble ; 
give about six thousand copies a m inute. Prof. Kolle but some years ago their power was broken. During 
suggests that special gelatino·bromitized films be used the sixteenth century, the Mohammedan tribes were 
and after being photographed to form a block should particularly strong on the islands of Mindanao, Pala
be made so that it wil l still retain the features of a wan, Tawi Tawi, and Basilan. But the pirates of Min
single sheet. danao have always been the most troublesome. The 

The process is extremely interesting, and though it is  Mores stil l  inhabit  the islands, and live entirely inde
not regarded as a menace to printing, at the same time pendent of any outside rule. 
there is, unquestionably, a field for the X ray printing The Mores are a peculiar  tribe, which originally came 
establ ishment which may only require intelligent df'- from the surrounding islands and mixed with the na
velopment to bring it within the domain of the work- tive tribes of Mindanao. The Mores are the most war-
ing arts. like people of the islands and are a powerful race. 

• , •• • They regard all foreigners as th eir enemies. This is 
CIVIL ENGINEERS IN SESSION. probably d ue to the bad treatment they have received 

The forty-sixth alJnual m eeting of the American at the hands of  the Spaniards. Most of the Mores are 
Society of Civil Engineers was begun on January 18, well organized and well equipped. The barong is a 
at the Society's bui lding, West Fifty-seventh Street, terrible weapon, and with it an expert tribesman can 
New York. President Alphonse Fteley occupied the cut a lIlan in half at a single blow, 
chair. The meeting Was for three days, and during it, The peculiar native crafts, so common on the rivers 
excursions were made to a number of interesting engi- and harbors of these islan ds, are particularly adapted 
neering works and establishments in the vicinity of to the use of the pirates. They are long, narrow, and 
New York. Mr. Willard Smith, of Chicago, who has sharp at both ends and the natives are very skillful in 
been appoi nted to supervise the engineering exhibit handling them. They carry lacge sails and have out
from the  United States at the Paris Exposition, spoke riggers to prevent the boat from capsiz ing. Before the 
on that subject. He stated that 13,000 feet of the days of steam navigation these crafts were easily able 
b uilding already constructed had been given to the to avoid pursuing parties. 
American exhibit in this department and that addi- The brigands of these islands are no less notorious 
tional space would be found in the United States than the pirates, and while the latter are pursuing 
Weather Bureau Building. Mr. Smith recommended their lawless calling along the coast, the former are 
that there should be a plentiful exhibit of models,  and carrying on their system of plunder in the interior. 
he named. as among those which he thought would be Every island has its lawless tribes which never knew 
of unusual interest and value, models of AmeriC'an cit- Spanish rule. These native brigands were in  many 
ies. These show the real situation in reference to har- cases led oy the charm men, who, even to this day, 
bors, rai lways, plans of streets, intramu ral communi- are found among the native tribes. 
cation and in general the larger features of the city. Probabl y  the most noted brigands of the i�lands are 
Mr. Smith said one of the disadvantagE's in which the the Maccabebes, who are found on a number of the 
engineering products and achievements of the United larger islands. The Maccabebes know no law save their 
States suffered is being comparatively remote from own. They have no connection, whatever, with the 
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insurgents, and natives and Spanish alike fall before 
this murderous gang. The Chinese are the particular 
mark of t h e  Maccabebes, and scarcely a night passes 
but  what some Chinaman is  killed. Already our 
authorities have begun the work of breaking up the 
l\faccabebes, and quite a number of the gang here ill 
Manila have been executed. But this is only the bp 
ginning of the trouble with the wild tribes and til(' 
lawless bands of the Philippines. 

• 1., • 
THE GREAT STRENGTH OF BEARS. 

The strength of grizzly bears is almost beyond belief. 
says a h uuter, i n  Public Opinion. I have read about 
the powerful muscles in the arms of African gorillas, 
but none compared with those in the arms and shoul
ders of big grizzly bears. I have seen a grizzly bear 
with one forepaw shot into uselessness pull  its own 
1,100 ponnds of meat and bone up precipices, and per
form feats of m uscle that trained athletes could not 
do. I have seen grizzly bears carrying the carcassf'S of 
pigs that must have weighed seventy pounds several 
miles across a mountain side to their lairs, and I have 
heard h unters tell of having seen cows knocked down as 
if by a thunderbolt with one blow from the forepaw 
of a bear. Three summers ago I spent the season in 
the coast mountains, near Hudson's Bay, and one moon
light night I saw a big grizzly bear in the act of carry
ing a dead cow home to her cub. I had a position on 
the mountain Eide where I could see every movement 
of the bear i n  the sparsely timbered valley below me. 
The creature carried the dead cow in her forepaws for 
at least three miles, across jagged, sharp rocks ten feet 
h igh, over fallen logs, around the rocky mountain sides, 
where even a jackass could not get a foothold, to a 
narrow trail u p  the steep mountain. She n ever stop
ped to rest a moment, but went right along. I followed, 
and j ust about half a mile from the beast's lair I laid 
her low. The heifer weighed at least 200 pounds and 
the bear about 450. 

••••• 

THE PROGRESS OF THE ZOOLOGICAL GARDEN. 

The Board of Managers of the New York Zoological 
Society held their annual meeting on January 17. The 
chairman of the executive cOlllmittee reported that 
$16,977 had been expend ed on the works for the instal
lation of the animals at Bronx Park, work on thirteen 
structures being u nder way. These wi l l  cost, when 
completed, about $83,000. 

One of the most important buildings which is now 
going up is  the reptile house, which is, perhaps, the 
most perfect building for the purpose ever built. It is 
145 X 100 feet, and wil l cost about $40,000. It pre
sents an arched central hall, without columns, and 
it  will inclufle a crocodile pool,  sand pile, and a con
servatory of thick vegetation, and wil l  provide room 
for the various serpents, saurians, frogs, turtles, liz
ards. etc. 

The elk house is  nearly finished, and excavations for 
sOllie of the bear dens h ave been completed . Various 
other works have been carried on, snch as the con
struction of duck ponds, with three islands, and a stone 
wall about the home of the prairie flogs. Excavations 
for the stone walls of the wolf and fox dens have also 
been made, as weI! as for the beaver pond and buffalo 
house. 

DEATH OF THE LIBRARIAN OF CONGRESS. 

Mr. John Russell Young, Librarian of Congress, died 
at his home in Washington, January 17, 1899. Mr. 
Young was born fifty-eight years ago, at Downington, 
Pa. When a young man he  was employed on The 
Philadelphia Press, and served during the civil war 
as a correspondent in Virginia and afterward on the 
Red River expedition with General Banks. After 
the war he was connected with various newspapers 
in Philadelphia and New York. including the Tribune 
and Herald. In 1877 he accompanied Ex-President 
Grant on his trip around the world. He was Minis
ter to China during 1882-1885. President McKinley 
appointed him to the office of the Librarian of Con
gress in the summer of 1897, to succeed Mr. A. R. Spof
ford, who became his assistant. Under Mr. Young's 
excellent executive management the library has proved 
much more valuable to readers than ever before. 

. . . ' . 
BOSTON ELEVATED ROAD. 

Ground has been finally broken on Boston's new ele
vated road, which will connect two Widely separated 
districts, and, most important of all, unite the two 
new Union stations. The road wil l  begin at Sullivan 
Square, in the Bunker H ill district, and will then pro· 
ceed down Main Street, across the Charles River, u ntil 
the North Union Station is  reached. Then, after mak
ing a turn, will run along Atlantic Avenu e  and finally 
reach the new South Union Station, after which it will 
continue up Washington Street until Dudley Street is 
reached. The entire distance from Sullivan Square to 
Dudley Street, which is i n  the Roxbury di strict, wil l  
be about 1 0  miles. Of course the subway will  really 
form a portion of the line. Electricity will be used as 
a motor power; a third rail will be used. Branch lines 
to other suburbs will  be built later on. It is expected 
the work will be completed in about two years. 
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AN IMPROVEMENT IN ICE-SKATES. 

In the accompanying illustration we present a skate 
which is provided with an improved lock for the heel 
and sole clamps, the lock being so constructed that 
either of the clamps may receive an initial or broad 
adjustment without disturbing the adj ustment of the 
other clamp. 

Fig. 1 is a perspective view of the skate, and Fig. 2 is 
a top piau vie w in which the c lamps arH shown in closed 
position by positive lines, and in open position by 
dotted l ines. 

The runnel', in order to offer as little friction as pos-

. .  . ' \\ .' 
" .. \ . .  , '-' 

FILOR'S IMPROVEMENT IN ICE-SKATES. 

sible, is arched, so that it bears on the ice only beneath 
the heel and sole plates. 

Upon the heel plate a clamp is held to slide, and 
upon the �ole plate diverging clamps pivoted together 
at their rear ends are held to slide. Between the sole 
and heel clamps a lever is fulcrumed. Oppositely 
curved links pivoted to the lever, one at each side of 
the fulcrulll, are adj ustably connected by means of 
SCl'ew shanks with the sole and heel clamps. The piv
otal connections between the links and the lever are 
out of alinement with the center of the fulcrum, so 
that when the curved portions of the links are brought 
close together by the movelllent of the lever, they will 
lock themselves in this position. 

As each link is independently adjustable upon its 
c lamp, the throw of the clamps may be separately reg· 
u lated to change the locking action of the lever. �'h e  
skate i s  the invention of Charles F .  Filor, care of S. S. 
Moore, Trenton, N. J. 

• Ie • 
A GIGANTIC ARTIFICIAL MOON. 

BY OLIVER C. FARRINGTON. 

Under the above heading, the SCIENTIFIC AMERI

CAN of April 9, 1881, urged the attendance of its read· 

I citutific !mtricau. [J ANUARY 28, 1899. 

the earth's surface. By means of this scale the various at the rate of ten leaves to the pound, working up a 
features of the moon's surface have been accurately ton of the m aterial would mean the handling of over 
and vividly portrayed. The extraordinary volcanic twenty thousand leaves to secure perhaps three dol
activity which our satellite has undergone impresses lars' worth of the conunercial prod uct. Were the 
one at the first glance, while the mountains, plains, fiber utilized in the arts, however, and its place estab
cliffs, and chasms, surpassing in grand, ur anything to lished, it would compete in a measure with flax as a 
be found upon the earth, are viVIdly shown. spinning fiber, for its filaments are divisible to the ten-

Here, for instance, are Copernicus with its vast crater thousandth of an inch. The substance has already 
46 miles in diameter, its interior marked by terraces been utilized to a slight extent in Eastern countries 
formed by huge landslips which took place along the (being hand-prepared) in the manufacture of costly, 
mighty ram parts; here are the awful chasms, a mile filmy, cobweb-like fabrics that will almost float in air. " 
wide and 100 Uliles long, radiating from Triesnecker ; • •••• 
the magnificent group of Theophilus, Cyrillus and A COMBINATION-TOOL. 
Cath�rin�, WiLh craters 60 and 65 miles in diameter An ingenious combination· tool has been invented by 
mergl�g 1ll�0 on

.
e another ; 

. 
the walled plain Schickard, 'I Beniamino I belli, 139 Hudson A venue, Brooklyn, New 

153 mIles III dIameter, wIth ramparts several miles 
in height ; the " thin cheese" of Wargentin, appa
rentlya crater that has been filled with lava to the 
brim w hich remains in place cold and h ard; the 
mighty " seas " of Oceanus Procellarum and Mare 
Crisium, which are in reality vast plains, covering areas 
of 90,000 and 78,000 square miles ; and all the other 
objects to the number of twenty thousand, which it 
has been the labor of astronomers frolll the earliest 
times to measure and describe. Later discoveries are 
not likely to add much detail necessary to the com
pleteness of such a model, for the features sufficiently 
large to be shown by it have been agreed upon by 
astronomers for many years. The impression gained 
of the condition of the Illoon's surface by looking at 
the model is that it is a scene of utter desolation 
and ruin-a globe without life or comfort for beings 
such as man. This is undoubtedly what one would 
find could he make a trip to the 11100n itself, and a 
view of this model is perhaps the best substitute for 
snch a journey which has yet been devised. 

Mr. Lewis Reese, of Chicago, was the donor of the 
model to the Museum. 

........ 

Cloth frOID Pineapple Fiber. 

In an article on- " Possible Fi ber Industries of the 
United States, " in  Appleton's Popular Science Monthly 
(November, 1898), C. R. Dodge tells us the leaf of the 
pineapple contains a very fine silky fi ber that may be 
utilized in the manufacture of textile fabrics. He 
says: "A pineapple plant matures but one aPllle in a 
season, and after the harvest of fruit the old leaves are 
of no further use to the plant, and may be removed. 
Thtl leaves have the same structural system as the 
agaves-that is, they are composed of a cellular mass 
through which the fibers extend, and when the epider
mis and pulpy matter are eliminated the residue is a 
soft si lk-like filament, the value of which has long been 
recognized. Only fifty pounds of this fiber can be ob

tained from a ton of leaves, but, as the product would 
doubtless comIlland double the price of Sisal hemp, its 
production would be profitable. How to secure this 
fiber cheaply is  the prob lem. The Sisal hem p ma

chines are too rough in action for so fine a fiber, and, 

IBELLI'S COMBINATION�TOOL. 

York city, which comprises essentially a rule, a pen
knife, a gage, and a weighing-scale. 

Referring to the annexed illustration, it will be seen 
that the tool consists of a rule formed in two sections, 
hinged together, each section being recessed at one 
side. Within the recess of the first section and be
tween the side walls are pivoted two knife-blades, the 
backs of which are adapted to be recei ved by the re
cess of the second section when the tool is folded and 
the blades are closed. 

Behind the rear-wall of the recess in  the second sec
tion, a chamber is formed, which receives the gradu
ated bar of a weighing-scale, controlled by a retractile 
spring. On one of the outer surfaces of the section a 
gage is adapted to slide in guideways, and is desig-ned 
accurately to cali per shorter diameters when the two 
rule-sections are closed.  

••••• 
Kitchen Bacteriology. 

According to The Dietetic and Hygienic Gazette, a 
Konigsberg doctor, Privat-docent Dr. Jager, recently 
gave a course of hygiene and bacteriology for ladies, 
which included practical exercises in applied bacteri
ology, for instance, in the preparation and preserva· 
tion of food by methods used in bacteriological 

work. At the close of the lectures 
the heal'ers were allowed to invite 
their friends to an exhibition of 
kitcl:en products - some raw and 
some cooked-that had remained 
in a warm room for periods varying 
from five to sixteen days, and 
which were all found perfectly 
fresh and quite unchanged in ap
pearance and taste. N or had any 
compl icated procedure been re
quired to obtain t.his result. 

ers upon an exhibition at Stein way 
Hall ,  New York city, of a model of 
the Illoon 16 feet in d iameter, T h e  
article closed by expressing t h e  hope 
that the model might ultimately 
find  a permanent abiding place in 
.. some of our public instituti.ons. "  
After a lapse of nearly eighteen 
years, this wish has been realized, 
and the model is now permanently 
installed at the Field Columbian 
Museum, Chicago. Students of 
science, whether _casual or profes
sional, may well rejoice over the 
opportunity thus afforded them to 
become familiar with the physio
graphy of the earth's satellite with 
but a tithe of the labor and equip
meht required to study it by means 
of a telescope. What ,vas said of 
the model by the SCIENTIFIC 
AMERICAN then is true stil l: " It 
is by far the largest, most elabor
ate, and expensive portrait of the 
moon ever made, and, seeing that 
it was constructed for and under 
the immediate direction of one of 
the most eminent selenographers, 
Dr. Schmidt, Director of the Ob
servatory at Athens, Greece, we 
may safely accept it as a faithful 
portrait." The model is a hemi
sphere 19'2, not 16 feet in diameter. 
It is m ade up of 116 sections, 15° in 
length by 15° in breadth, which 
serve to mark upon the surface 
parallels and meridians. The hori
zontal scale is 1 : 600.000, the vertical 
1: 200,000. The elevations are there
fore exaggerated but three times, 
a much smaller increase than is 
usually necessary to bring out fea
tures of detail on relief maps of 

MODEL 8F THE MOON NINETEEN FEET IN DIAMETER RECENTLY INSTALLED 
IN THE FIELD COLUMBIAN MUSEUM. 

The method simply consisted in : 
1. The use of vessels with well
fitting, overlapping l ids, instead of 
the inside lids used in kitchens the 
world over, which al low stray bits 
of matter that may adhere to their 
rim to fal l  into the food. 2. A void
ance of opening the vessels in 
w hich the food was kept, or, where 
this was indispensable, careful 
manipulation as in bacteriological 
work. 3. The use of cotton wool 
as a covering. Cotton-wool lids 
had been specially prepared to fit 
the wide tops of the food vessels; 
they consisted of a circular disk of 
cotton wool, tightly held between 
two metal rings, the outer of which 
formed the overlapping ri lll of the 
lid. The Gazette says that it is to 
be hoped that Dr. Jager will find 
imitators, and that" k itchen bacte
riology " Illay become a study with 
ladies. Certainly there is m uch 
room for improvement in the old
fashioned kitchen methods to 
which our " family plain cooks " 
cling with such desperate energy, 
and which they seem to regard 
with an almost superstitious reve-
rence. 
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The Progre ss o f  the '.I'ra n s-Siberlan Railway. 

For a long distance toward the Pacific Ocean it is 
expected to lay the rails of the Trans-Siberian Rail
way at the rate of four miles per day. The road is  
now being built without foreign employes, except for 
a number of Italian stone cutters. 'l'he rails are being 
turned out by subsidized Siberian foundries. Every 
seven miles a side track is being built, so that the en
tire route may be cleared for military trains, should it 
become necessary. A train de luxe now runs once a 
week from Moscow as far east as Tomsk. From that 
poi nt  a second-class passenger train runs three times a 
week as far as Irku tsk. The cost of a second-class 
ticket from Moscow to Lake Bai kal, where the govern
men t is no w laying rails, is about $40, and the journey 
lasts some twel ve days. 

• 1 . ,  • 

AN IMPROVED WOOD-WORKING MACHINE. 
A machine for doing a variety of work is a necessity 

in any factory where there is not a full line of ma
chinery, and the uni versal WOOd-worker, which has 
j ust been redesigned and patented by the Egan Com
pany, Nos_ 327 to 347 'Vest Front Street, Cin cinnati, 
0. ,  is well adapted to meet the various requirements 
of the wood-worker. The machine will make glue
j oints, will  chamfer, tongue, and groove, raise panels, 
miter, rabbet, fiute, and bead. 

The column is  cored out, cast in one piece, and is 
heavily hraced. The connected and movable bearings 
are laterally adj ustable across the machine in square 
gibbed slides. When the operator has his fence set for 
doing work, he can adj ust the head with the greatest 
rapidity to the exact line desired. 

'l'he spindle h as an outside bearing which can be in
stantly removed by loosening one hand bolt, to give 
free access to the head. All cntter-heads used are 
adapted to run at the highest speed. 

Both tables may be adj usted vertically, h orizontally, 
and to the circle of the head independently, or may be 
dra w n  clear back from the cutter-head, to give free 
access to the mand rel in order to put on any cutters, 
heads, or saws, hy means of the hand w heel at the 
w orking end of the machine. Both tables may be 
raised and lowered together, following the circle of the 
head. By the large hand wheel at the front both 
tables may be raised and lowered together vertically .  
The relative positions of the tables are not changed, 
and the adjustment is accomplished in  either instance 
by means of a single hand wheel . There are four in
cl ines to each table, one at each corner, so arranged 
that all wear lllay be taken up and the tables always 
kept in perfect ali nement, notwithstanding any wear 
that may take place. 

For panel-raising. two panel-heads, with a special 
fence, are used. Bot.h s ides of an y door-panel of any 
shape can be raised at the sallie t ime. 

An adj ustable bevel-fence is  provided wh ich can 
be set to any angle desired by loosening one clamp 
bolt, and wh ich has a free movement across the table 
for the different kinds of work to be done. The face 
of this  fence is 
planed perfectly 
true. 

The boring side 
can be used for al l 
kinds of boring or 
routing_ The ta
ble is  raised and 
lowered indepen· 
d e n  t I y by t h e  
cranks sho w n  in 
the cut. A fence 
for angle boring is 
fitted on the table. 
with s t o p  s for 
spacing the hole� 
aud routing. 

J t itutifit �mttitau. 
A ROTARY ORE-STAMPING MILL. 

In many of the gravity ore stamping mills no small 
percentage of values is lost in slime. Moreover, these 
mills are provided with stamps having only recipro
cating motion. In the mill which forms the subj ect of 
the accompanying engraving the slime losses are con
siderably reduced, and the stamps are moved not only 
vertically, but are also rotated. 

Mounted in the lower portion of a heavy frame is a 

PARKER'S ROTARY ORE-STAMPING MILL. 

horizontal shaft, driven in any desired manner, and 
geared to a vertical shaft extending upwardly to the 
top of the casing. At its upper end the vertical shaft 
is provided with a wide-faced cog-wheel mesh ing with 
four other cog-wheels provided on their under su rfaces 
with cams adapted to engage rollers. The four cog
w heels are carried by vertical shafts having iron 
plungers or stamps at their lower ends, These stamps 
have chilled iron shoes and move vertically with in  
crushing shells resting upon cast iron bases recessed 
to receive chilled iron dies. A wire screen, funnel
shaped in form, is fitted within each crushing shell. 
The ore crushed by the stamps will be gradu ally forced 
through the screens when it has been reduced to the 
requisite degree of fineness. 

As the cog-wheel dri ven by the central shaft revol ves, 
the stamp s hafts will be rotated by their cog-wheels, 
and will  rise and fall as the cams respectively engage 
and pass over the rollers. It is, therefore, evident that 
the stamps are enabled not only to crush, but also to 
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grind the ore, by reason of the movement of rotation 
imparted by the cog- w heels. 

The inventor of this mi ll, Mr. A. A. Parker, of Ridg
way, Col. , informs us that his apparatus has been used 
with gratifying results. A battery of four stamps drh" m 
by a ten horse power engine, it is said, will crush twen
ty-five tons of ore in  twenty-four hours with screens of 
sixty-mesh fineness. 

• • • • • 
AmerIcan C apital In Brazil. 

An article on the resources of Brazil, written . by 
L. Lipman, a prominent local authority, at the request 
of Consul-General Seiger, at Rio Janeiro, has been 
publ ished by the Department of State. Su pplemen t ·  
ing the writer's observations, Consul-General Seiger 
says: 

" I  regard with much favor the proposi tion of or
ganizing an American syndicate for business operat ions 
in Brazil .  While the present financial and cOlllmercial 
depression is unfavorable to new industrial ventures 
and to ranid increase in the sale of American merchan
d ise in B�azil, it offers, un the other hand, excellent 
opportunities for the i nvestment of capital in industrial 
enterprises already established on terms much more 
favorable than could be obtained when the country is 
once more placed on a solid financial basis. 

" Eu ropean capitalists, especially British, are for 
these reasons making investments here. American 
capitalists ought to combine to send financial and 
technical experts to this country, men of experience 
and mature j udgment, who speak the French and 

i Portuguese languages, and let them look around in 

Rio in  Minas Geraes in  Parana, i n  Santa Cathari n a  

and
'
Rio Grande do SuI. There is no lack o f  oppor

tu nity for good investments. This is also a good ti l ll e 

for the preparatory work that lIlay lead to perllla l 1 f' 1  

commercial relations at t h e  t i m e  o f  a general trade  I 'L 

vival which is  sure to corne sooner or later. 

" A great deal of harm has been done lately by a d 
venturers who come here from the United States w i t h  

a great flourish o f  trumpets. b u t  withont a n y  means, 

experience or kno wledg-e of French or Portuguese. 

They bring a great variety of ' samples ' (easily Cf)n

vertible into cash) froIl! man ufacturers anxious to  

extend their  trade in Brazil. S uch unscrupulous and 

ill-prepared agents can ouly harm American prestige 

in this market. 
" I  would advise our export associations to quit send· 

ing circulars here, which are never read, and to estab

lish a monthly American trade paper in Rio, pri nted 

in  the Portuguese language. Such a paper could easily 

be made self- sustaining, and, if properly conducted, 

would pave the way to closer business relations be

tween the United States and Brazil. 

H A profitable business might be done in the ship

ment of Brazilian hard woods to the United States. 

This business is at present, so far as Illy o bservation 

goes, almost exclusively confined to rosewood; but there 

are manv other fine cabinet woods in BrazIl, som e 

of which 
'
are m uch cheaper an d even more bea u t iful. 

" Lately the immigration into Brazil  has fallen off 
v e l' y con sidera
bly, that of Teu
tonic and An glo
Saxon origin hav
ing almost entire
ly ceased. T h i s  
fact is due to the 
extremely h a l' d 
times now prevail
ing in Braz i l  and 
also to the fact 
that the national 
gove r n m e n t, as 
well as the state 
gover n m e n t s  in 
the south, are at 
present financial
ly unable to grant 
su bstantial assist
a n  c e to i m m i
grants. 

The Egan Com
p a n y ' s  w o o d 
w o r k e r  w a s  
awarded a medal 
at the Cincinnati 
Industrial Expo
sition October 3, 
1882 ; October 6, 
1883 ; at the Cin
cinnati Centenni
al E x p 0 s i t  i o n, 
1 8 8 8 ; a t  t h e  
World's Fair, Chi
cago, 1893 ; at Ant
werp, B e l g i  u rn ,  
1893 ; and at San
tiago, Chi le, 1894, 
for convenience of 
adjustment a n d  
originality of con
struction and the 
trustworthy and 
thorough w 0 r k 
rnanship display
ed throughout. PLANING AND JOINTING SIDE OF AN IMPROVED WOOD·WORKING MACHINE .  

" The overpro
duction of coffee 
is  now forcing the 
Brazilian agricul
turists to diver
sify agriculture so 
as to produce the 
foodstuffs neces· 
sary for home CUIl
s u m p t i o n. " I n  
t h i s  connection 
Mr. Seiger gi ves 
the fignres of t h e  
crop for 1897-98 at 
a b o u t  11, 000. 000 
bags of 132 poulJds 
each, while that 
for 1898-99 is esti
mated at f r o  m 
7, 000,000 to 9, 000, -
000 bags. 
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RECOGNITION OF REAR-ADMIRAL DEWEY. for opposite electrical conditions t o  exist o n  the slight-

As soon as possible after the news of the splendid est provocation. This probably accounts for a some
victory of Commodore Dewey at Manila Bay, on May what remarkable accident which occurred in a " dry-
1, reached the United States, it was determined by cleaning room " at Ashton, England. Some workmen 
Congress that the hero of this great naval engagement were engaged in cleaning by the dry process certain 
should receive in substantial form a token of apprecia- garments, such a� pants and vests. During the rins
tion from the nation, and on June 3, 1898, by a joint ing process a flash suddenly occurred in the " rinse 
resolution of Congress, a sword of honor wa� ordered to kettle. " " It was a bright flash like lightning. Then 
be presented to Rear-Admiral Dewey, and, in response everything became one mass of flame, the spirit, gar
to the resolution, a number of designs were submitted. ments, and evel-ything. " The fire extended, and one 
A representative committee, composed of Assistant Sec- man unfortunately lost his life. The witnesses were 

retary of the Navy C harles H. Allen, Hon. H enry Ca- one and all positive that the flame had its origin in 
bot Lodge, United States Senator from Massachusetts, the " rinse kettle, " and every preC'aution was taken to 
and Prof. Marshal Oliver, of the United States Naval exclude any possi bility of ignition from naked flames 
Academy, selected the design, the one chosen being that or from lighted tobacco pipes. The igniting cause was 
of Mr. Paulding Farnh am,  the secretary and one of the probably, therefore, an electrical phenomenon, and it 

Uranium. 

Uranium is obtained chiefly from the mineral pitch
blende, an oxide of uranium, but generally contains 
small quantities of other metals, as the following reoolts 
of the analysis of a typical specimen show : 

Per cent. 
Oxide of uranium . .  . . . .  . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  79'15 
Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 '20 
Silica.. . .  . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  • . . .  . .  . .  . . . .  . . . . . . . . . . . . . . .  5'30 
Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . .  . .  
Arseuic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bismuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . g���se } . . . . .  - . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . .  , 

3'03 
2'81 

l 'l3 
0'46 
0'65 

1'27 

directors of Tiffany & Company, the well-known j e w- only remains to suggest that when the weather is re- Total. .  . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100·00 
elers of New York, who is an excellent designer and markably dry the air in dry-cleaning workshops should It is now prepared by calcin ing uranium nitrate in 
sculptor as well. be  kept moist by suitable means, and extra care should a porcelain crucible until a reddish-colored mixture of 

The sword is one of the finest and most costly test i- be taken to avoid friction in the cleaning pr.ocess. the sesquioxide and green oxide (W.O.) is formed. The 
monials of the kind which has ever been presented. .. , • , .. mixed oxides are thoroughly ground with a slight 
With the exception of the steel blade and the metal Bread I'ruit Trees. excess of pulverized charcoal and tightly packed in a 
body of the scabbard, it is made entirely of pure twen- Of the various trees that produce fruit which is used carbon crucible. On subjecting the charged crucible 
ty-two carat gold. 'f he grip of the sword is covered as a staple article of food by man may be mentioned to an electric current of about 450 amperes and 60 volts, 
with fine sharkskin, which is held in place b y  gold wire those of the genus Artocarpus (a word meaning " bread the reduction is cOlllpleted in a few m inutes_ The 
and is studded with gold stars. Above the gdp the fruit ") of tropical countries. metal thus obtained is not pure, but contains carbon 
handle terminates in an elaborately chased and enam- The bread fruit tree (Artocarpus incisal of the south- in amounts which vary between 5 per cent and 14 per 
e1ed gold col lar and pommel, a n arrow band of oak ern part of Asia and the South Sea Islands bears a cent. This carbide has a brilliant fracture and great 
leaves uniting the collar to the grip_ On the pommel roundish fruit of the size of a melon, rough on the ex- hardness, and when thrown on a slab of porcelain, or 
is carved the name of the battleship " Olympia " and terior, marked with hexagonal knobs, and of a green closely pul verized and shaken in a glass flask, exh ibits 
the zodiacal sign for the month of Decem bel', w hich is color_ The pulp of the interior is whitish and of the the singular property of discharging copious showers 
Commodore Dewey's n atal month. T h ese are encir- consistence of new bread. It is roasted before it i s ' of sparks, resembl ing those displayed when freshly 
cled by a closely woven wreath of oak reduced iron is quickly moved about in  
leaves, which are  the standard decoration air. The fusing point of uranium car-
for a naval officer of Dewey's rank. At bide is very high-m uch higher than 
th e very top of the hilt are the arms of that of platinu m-and the alloy will  pro-
the United States, the blue field of the bably be found to possess advantages 
shield being in enamel. Below them are over platinulll for use in pyrometers and 
the arms of Vermont, the native State of similar instruments. Carbide of urani-
the Rear-Admiral . The  guard is com- urn would make a splendid alloy with 
posed of a conventional eagle terminating steel, and if it could be obtained cheaply 
in a claw clasping the top, and the out- it would probably su persede nickel and 
spread wings form the guard proper. wolfram in the manufacture of high-class 
The eagle holds a laurel wreath in the steel. 
beak. This, besides being symbolical, Pure uranium is a perfectly white, non-
serves as a protection, coveri ng t.he point magnetic metal which takes a good pol-
of the bealc The sword blade is  of the ish, and can be easily scratched with a 
finest steel and is damascened with the file. When su bjected to high tem pera-
inscription w hich should be honor enough ture, it is m uch more volatile than iron. 
for any man. It  reads : . •  The gift of the Finely powdered uranium takes fire in an 
nation to Rear-Admi ral George Dewey, atmosphere o� fluorine, and is attacked 
U.  S. N. in memory of the victory of by chlorine, bromine, and iodine at dif-
Manila Bay, May 1st, 1898." The blade ferent high temperatu res. It is also com-
is ornamented with Phcenician galleys, pletely burnt. in an atmosphere of oxygen 
and on the reverse of the lettered side are MEDAL COMMEMORATING THE VICTORY OF MANILA BAY. at a temperature of 1700 C. At high tflm-
shown eagles in f1ight-sym- peratures uranium direct ly  
bolic of v ictory. The scab- combines with nitrogen. 
bard is of thin steel and is An alloy of uranium and a 
damascened i n  g o  I d ,  w i t  h small quantity of silver, cop-
sprays of a delicate sea plant, per, or lead is u sed in the 
which signifies fidelity, con- manufacture of a yel low glass 
s t a n  c y, and remembrance. which arrests chemicall y  act-
The sprays are i nterlaced so ive l ight rays. It i s  etl lpl oyed 
as to form, as it were, a series in making windows for chellli-
of cartouches w ith stars in cal laboratories and p hoto-
the center. At each side of graphic developi ng rooms, 
the bottom of each cartouche and for bottles and flasks for 
is a dolphin. The lower por- holding su bstances sensith'e 
tion of the scabbard termin- SWORD PRESENTED BY THE NATION TO REAR·ADMIRAL GEORGE DEWEY. to light. The salt.s of u rani-
ates in entwined gold dol- um are largely used in  photo-
phins. Sprays of oak .leaves and acorns secure the eaten, but has little flavor. The best varieties contain graphy and as chemical reagents. Some of them are 
rings and trappings of the scabbard. The top of the no seeds, the tree being propagated by shoots that used in glass painting for making apple-green tints, 
scabbard is terminated by a raised monogram in dia- spring from the roots. and in porcelain painting for produci ng" black tints. 
monds, with the letters , .  G. D. ,"  which are entwined, In the South Sea Islands the bread fruit  constitutes Recent research es i n  chemistry and physics have m ade 
and below thelll are the letters " u. S. N . "  This emi- the principal article of diet of the inhabitants. It is  us  famil iar with the properties of a number of new or 
n ently appropriate testimonial to the great sailor cost prepared by baking it in an oven heated by hot stones. rare metals, but few of them possess so many valuable 
$3,000. The plant is now cultivated in the 'Vest Indies, but properties as u raniu tll , and it is to be regretted it is w 

We also illustrate the handsome medal which has does not there equal the plantain as an article of food . sparingly and irregu larly distributed. -l\:Iining and 
been struck in honor of the victory. lL was designed The fruit of the bedo, another plant of the gen us, Scientific Press. 
by Mr. Daniel Chester French, the well-known sculp- contains two large p u lpy seeds that swim in a semi- .. , • , _ 
tor, and is made of bronze. The obverse has a medal- liquid substance of a vinous taste. It, therefore, offers Rice C u l tivation in Bu ssla. 

lion portrait of Rear-Admiral Dewey and bears the the n atives of Java and t h e  Marianne and Phil ippine 'Vhile rice has long been gro wn in Persia and the 
words, " T h e  gift of the people of the United States Islands, where the tree grows, both food and drink.  Trans-Caucasus, it was al tllost unknown in the i uterior 
to the officers and men of the A siatic Squadron under The jack (Artocarpus in tegrifolia) , another bread of Russia up to 1R86, the supply being imported from 
the command of George Dewey. " The center of the fruit, is a native of the Indian Archipelago and is cul- India, and, as it was subjected to high d uty, its use was 
reverse is occupied by a gunner naked to the waist, who tivated in Southern India and all the warm parts of naturally confined to the wealthier classes. 
sits on a gun, holding an American flag, and around it Asia. The fruit is a favorite article of food among the Russi a first commenced the cultivation of r ice in the 
are the words, " In memory of the victory of Manila natives, as are also the roasted seeds. early eighties, and in 1888 the first steam rice-cleaning 
Bay, May 1,  1898. " The rear-admiral and all  his officers The roasted n uts of Brosimum alicastrum, a tree be- . factory was opened at Baku, and 1, 612 tons were pro-
and men wil l receive these medals. longing to the same order as the Artocarpus, are u sed d uced the first year. There has been a steady increase 

• ' . ,  • instead of bread, and have a taste something like that in the production of rice, and there are no w five rice-
The Dangers of the " Dry-cleaning Process." of chestnuts. cleaning factories in operation and the annu al product 

The extrem e  care with which easi ly  inflammable To this last named genus belongs also the famous is more than 48, 000 tons. The demand for rice has 
liquids shoul d  be handled was exem plified some time cow tree of South America, which yields a copious sup- increased and it is now generally used by the peasants 
ago in the case of a paraffin hair- wash. This unfor- ply of rich and wholesome milk, as good as that of the throughout the empire. 'fh e  quality of the native 
tunate occurrence, which resulted in the death of a cow_ In the same order we find the genus Phytocrene, product is equal to that of the imported article. The 
lady fi'om shock and burns, would appear to have been one species of which, when wounded, discharges a large resid ue is utilized, the broken grain being made into 
due to the ignition of benzine by the production by supply of pure and wholesome liquid, which is drunk starch and the flour is given to hogs. 
friction of an electric spark. It is well known that by the natives. By a singular anomaly, the order of • •• • 
when the air is particularly dry the production of an plants that includes these useful trees embraces the The Havana Electric Company. 

electric spark, say by stroking the hair or by rubbing celebrated upas tree, which, when pierced, exudes a A company with a capital of $5,000, 000 has been 
flannel, is a very simple matter. Under the very dry milky juice which contains a very acrid and virulent formed to operate street railways through the city of 
conditions of the atmosphere there is a strong tendency poison into which the natives of Java dip their arrows. Havana and elsewhere in Cuba. 
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\£orr e.sponilence _ 

Tregaro II Bogs. 

To the Editor of the S CIENTIFIC AME RICAN : 

Some years ago I saw in the SCIE �'l'IFIC A�IERICAN 

articles on the working of peat bogs in Germany, I 

believe ten or twelve years ago, and since then I have 

been endeavoring to bring these bogs of se veral thou

sand acres before the commercial world ,  and lately 

some German chemists have been h ere experilllenting, 

with very satisfactory results. One  of them, Mr. Spray

born , has obtained a patent on h is process. His mode 
of  working it is  by distilling the wet veat. A certain 
weight is  put i n  a retort, some chemicals being pre
viousl y  mixed with the wet peat, about 5 ounces to 
every 1 12 pounds, and the d ifferent oils are abstracted, 
leaving nearly pure carbon in the retort, which is then 
put into a mould and compressed and comes out a solid 
briquette;  and they maintain that these briquettes w i l l  
burn  equal t o  coal with  very l ittle smoke and only  two  
or three per  cent of ashes, and  which they  can  sell at 
6 shil l ings per ton .  They reckon t hat they can obtain 
from 40 to 50 gallons of refined oils from each ton of 
wet peat. Ou one trial at which I was presen t  they 
put 70 pou nds of peat i n  retort, obtained over 6 gallons 
of  crude oils. some of the hght o i ls escaping, and there 
was only  8 pounds of car bon left. '.rhe oiiH o btained 
are lu bricat ing oi ls, naph tha, camphor, ammonia, 
paraffi n wax and tar. T h e  proportiow; of each I do not 
know, and there are one 0 1' t wo b y·products, LesiLles the  
peat, which is  f rom 2 5  to il O  feet deep. '.rhere is  fine 
clay from 15 to 18  feet th ick,  which wil l  lllake good 
earthenware and bricks, and both can be bal,ed by the 
turf  bri q uettes, the ashes being used for mixing with 
the c lay for the coarser bricks. T. 'V. JONES. 

Tt'egaron,  South 'Vales. 

A Chi nese T ype,vriter. 

To the Editor of the SCIEX'l'IFIC A�IEmcA� : 

The interesting article on typew riters i n  your n u m· 
bel' of August 13 would have been lllore cO lll plete had 
the writet· known that there was a machine for writing 
Ch inese. He was correct i n  assU tll ing that the ent ire 
bulk of the written language, some 14, 000 charact ers 
more or less, is too large a dose for an y mach ine  with 
which we are  acquainted, b ut, as  the most of these are 
rare ly  used, one can get on with a Iltuch smal ler 
number ; i n  fact, about 4, 00() make a very comfortable 
vocab ulary,'and can express quite a: range of ideas. 

A machine  writi ng about  this n u mber of  c haracters 
has been i nvented by Rev. D. J. Sheffield D. D" presi
dent of the  North C h i n a  College, A. B. C. F. M. 

The only specimen as  yet existing i s  the one made to 
his order. by an A l llerican firm, and in constant use at 
the college at '.r ungchow, near Pekin .  

The  mechanism is  pecu l iar ; the characters defy 
anal ysis in any way to make possible build ing them up 
piecemeal, so a key board is  out of tile question.  They 
are arranged 011 the face of a stereotyped wheel, about 
2 feet i n  d iam eter, i n  radi i  of the circ le. The wheel is 
mou nted horizontally, type face downward, while 
homologous prin ted characters on the upper surface 
serve to locate them. T h e  rad ius  carrying the d esired 
character lIl ust be brought i nto the printing line. A 
simple l ink motion finder brings the paper to the right 
place, an d a lever below presses it  u p  against the type. 

The mach ine  i s  Illarvelously cOlll pact and simple, 
considering the large n u m ber of i deograpbs which it 
must carry. One fairly expert with  i t  can write four o r  
fi v e  t imes a s  fast as a very rapid  writer with t h e  brush 
pen.  

In the ordinary course of  Chi nese business, either 
governmen tal or mercanti le, this  dispatcil would not 
cOlllmend i tse l f  partic u larly, and, in  fact, would arouse 
strong oppositio n ,  as depriving" a very worthy class of 
people of em ployment, but the i m pact of the occi
dental has a tendency to " h ust le " the East. And in  the 
rai l road business, which is  begi nning to aSS llme tan· 
gi ble proportions, there is a cal l for celerity which is 
l i kely to demand lIlore of  these ingenioll s  typewriters. 
You, sir,  h ave doubtless followed somewhat the course 
of  political events in C h ina, d uring the last fe w excit
i n g  months, and know how the you n g  Emperor K wang 
Hsi i , after developi n g  a wonderful eagerness for the 
improvement of his country, through the i ntrod uction 
of  western learning and I llethods , has been dethroned 
by a coup d'etat, imprisoued by the ElIJpress Do wager, 
who was regent d uring h is  minority, and co mpelled to 
petition her to assu llle t h e  prerogatives of sovereign, 
which she has done, wh i l e  he  is held i n  d urance at her 
palace in Eho Park. His  trusted ad visers, who were 
working for enlightenment an d progress, are beheaded, 
banished, or fied, and al most all his reform measures 
are reversed. Among them was the establish ment of a 
bureau for the encouragement and protection of in 
ventors, and h e  began a system which practical ly i n iti
ated a pateu t  law for the empire, giv ing a monopoly of 
the man ufacture of worthy i nventions. 

This has gone with the rest, and recently a local me
chanic at 1<'00 Chow, who had invented a spinning rna 
chine, which, before the coup d'etat, had been recogniz-

J c itutific jmtricau. 
e d  by the viceroy of his province, and for w hich he had 
been given the privilege of sole manufacture and sale, 
applied for a passport to the provincial j udge, that he 
might exh ib it his invent ion in the interior of the 
province. To his great su rprise, however, the judge 
refused the petition, descri bing i nventions as a fraud 
and pateuts as  a l1Iep.us of tempting deluded people to 
desert the good old ancestral ways. 

A. P. PECK, M. A. ,  M.D. 
Pan g Chang, North Chil1a, November 7, 1898. 

Miscellaneo u s  Notes and Receipts. 

The first international exposition in Japan is planned 
for the year 1902. '.rhe Japanese goVet'IlIllent is already 
getting ready to take the first prel i m i nary steps, and a 
s u itable site for the exhibition is being chosen. A 
notification of the exhibition proj ect is l ikely to be 
sent to the E uropean and other governments as early 
as next spring. -In ternationaler Techuischer Courier. 

An Old Receipt for Violin Varnish.-In 1696 there ap· 
peared at N uremberg a book entit led .. Kun st and 
\Verkschule," published by one Johann Ziegers. This 
book, which is very rare, gives i n  the first chapter two 
h undred and  four receipts for the production of differ
ent l acquers and varnishes. The following is a t rans
lation of one of them, bearing the pompous caption ,  
. .  Exceedingly handsome violin and lute  varnish of a 
famous viol in  maker at H . "  

'rIds, t o  be made right, should be prepared i n  t hree 
glass vessels at the sattle t ime. In the first glass place 
good gU lll lac. 8 ounces ; sandarac, il or 4 ou nces ; pow
,lei' a l l  very finely and pour on 4 • .  fi ngers " of the best 
and strongest spirit  of wine, allow to dissol ve, strain it 
through a l inen clot h, and leave it stand in a q u iet 
place unt i l  the clear varnish is o n  top, when i t  i s  poured 
into another glass. I n  a second glass resol ve or extract 
cleanly d ragon's blood, 1 ounce ; " rother Beern-\Vur· 
zel " (red bear's wort ?), 3 ounces. In the third glass 
dissol ve colophony, 8 ounces ; aloes succol ini ,  2 ounces ; 
orlean (annatto, a yellow vegetable pigment) ,  3 o unces ; 
and when everything has been sufficiently extracted 
and co lored, pour together the contents of the vessels, 
put up  the glass in a good man ner, allow to stand un·  
d isturbed for eight days, pour off what is clear, and 
strai n through a clean cloth. If the varnish is  too 
t h in,  let sottle of the spirit of wine evaporate, u nti l it 
is  of the proper consistency, and keep in a good place. 
Th is will give a handsome red varnish, which can also 
be employed for gi lding zinc. 

Solubility of Certain Sulphides in Glass_-It is kno w n  
that sulphides of the h eavy metals, and especially cad· 
mium sulph ide, are dissol ved unaltered by melted 
glass, which enables one to obtain a n umber of color
ing  substances for glass. I n  the production of glass 
colored with cadmiulll s u l phide, certain d ifficulties 
had form erly to be surmounted ; to·day, fancy glass, 
colored with cadm iu lJl sulphide, under the denomina· 
tion of  . .  Kaisergelb ,"  is man u factured on a large 
scale, which is distinguished fro lll the  bro wnish-yellow 
s i lver glass by its brilliant deep yellow color, with a 
faint t inge of green .  

As regards the solubil ity of other sulphides, we would 
mention the  fol lowing mixtures : 

A. Sand, 65 decigraIll lIles ; potash, 15 decigralll Illes ; 
soda, 5 decigram lIl es ; l ime, 9 decigraUlmes ; mol ybde
n u m  glance, 3 decigrammes ; sodium su lphide, 2 deci
gramllles. From this results a h andsome, dark red· 
b rown,  ruby color. In thin layers the glass appears 
l ight bro wn-yello w ; ftasheJ on opal, it turns a dirty 
black -brown,  which appearance is, by the way, also 
observed with other  su lph ides, and lIIay be traced 
back to the fact t hat the 3ul phide precipitates from 
the rather concentrated sol u tion on repeated heating. 

B. San d . 50 deeigralll mes ; potash, 15 decigralllIIles ; 
soda, 5 decigralll lues ; l ime,  9 decigrarmues ; molybde· 
ll U Ill glance, 1 dec i gra ll1 m e ;  sod i u m  sulphide, 2 deci
gralll lues. Th is  gives a yel low which strongly tarnishes 
glass. 

C .  Sand , 10 parts ; potash, 3 '3 parts : soda. 0 '27 part ; 
lime, 1 '64 parts ; molybdenum glan ce, 0 '03 part. This 
gi ves a reddish-yellow glass with a very handsom e  
t inge of red .  

D. Sand,  100 parts ; p0tash ,  26 parts ; soda, 1 '8 parts ; 
l i llie, 12 parts ; cupric su lphide, 1 ' 7 parts ; sod ium sul· 
phide, 1 '3 parts. This yields It sepia to sienna colored 
glass, dark brown, no longer tnwspa,rent in a tolera
b ly  thick layer, but  elear and u ndi lllmed. By heat· 
ing, it turns dirty  dark brown and d i m ; thi nned with 
eutting-glass and fl'Lshed 0 11 opal,  agreeably warm 
sepia shades Me prod uced w hich.  obtainable i n  any 
desired intensity, rese m b l e  t h e  natural paper o f  t h e  
painters, a n d  are especially suited a s  a background for 
desi gns or glass painting. 

Experience has shown, ho wever, that glass colored 
with sulphides is not so easy of production as that 
colored with s i l i cates. 

T h is is for the mosr. part o wing to the n ature of the 
sulphides, to their  read y oxidahil ity,  their compara· 
tively greater volat i l ity, and to the fact that metallic 
sulphides are entirely different fro m the substance of 
glass an d cannot., therefore. be melted together with it 
in any desired quantity. -Diamant. 

55 
Selenee N otes. 

A Galvani celebration took place at Bologna, Sun
day,  December 4, 1898. This was the centenary cele·  
bration of h is death, which occurred December 4,  1798. 

Luigi Galvani was a great anatomist of the Bolognese 
school and is best known by his discovery of animal  
electricity. '.rbe cele bration was very interesting and 
a committee of Italian telegraphers is now organizi ng 
a similar commemoration for Alessandro Volta. 

It would appear that th e  E lectrolytical Marine Salts 
Company dies a hard death. A com mittee was av
pointed last August to i nvestigate its affairs and a re· 
port was made against the rece ivership, recolllmending 
that a committee of c i t izens would take the company's 

business in hand with ample authority to test the 

J er negan process for getting go ld from sea water and 
to disentangle, i f  possib le, the legal snarl in to whieh 
the affairs have drifted. I t  is  extraordi nary that people,  
i n  the closing y ears of the ni neteenth century, should 
be so deluded by such an ignis fatuus. 

An interesting di scovery has j ust been made in the 
L i brary of the Vati can . '1'he assistan t librarian has 
j ust fou n d  the original man uscript treatise of Gal i leo 
G-alilei on the tides. The manuscri pt i s  en tirely in 
G-alileo's hand writi n g  and ends with T.he words " writ· 
ten in  the Medici Gardens, J nne 8, 1616. " His Holiness 
Pope Leo XIII .  has taken great interest in the dis· 
covery, and the manuscript is  to be pub l ished in 
sumptuous form at the expense of the Vatican. I t  has 
al ways been considered t.hat the origi nal of this work 
was lost ; so it  is all the more val uable, as it differs con· 
siderabl y  from the text hitherto accepted as Galileo's, 
which is now in process of pu blication, together with 
Gali leo's cOl llplete works, by  a learned Italian society, 
the Accadem ia della C rusca. 

Si r  Ed ward Ceci l Guinness, now Baron I veagh and 
h ead of the great brewing firm i n  Dublin, h as preseut
ed $1, 250, 000 to the Jenner Inst i tute of Preventi\'e 
Medicine, in Great Britain .  'rhe purpose of this l tI uui ·  
ficent gift  is to promote researches i n  bacteriology auLl 
oth er forms of biology as beari ng on the causes, nature, 
treatment, and the prevention of  di sease. Heretofore, 
there have not been adequate faci l ities in the Un ited 
Kingdom i n  carrying on i n vestigations of this n ature, 
as there �hould be, but now by th is princely gift the 
opportunities for research will  com pare favorably with 
any simIlar establ ish ment i n  the world. The gift  
comes at  an opportune ti llie, as  IlIany of the m isguided 
inhabitants of England refuse to have any thing_ to do 
wirh vaccination . and the time is alm ost ripe for an 
epidelll ic  which will bring thelll to their sen ses. 

A colored person called -Wil l iam Kin g, of New Bed
ford, Mass. , has enjoyed t h e  uninterrupted possession 
of t wo hearts for a century, as he is one hundred 
years old ,  an d is sti l l  so h ale and literall y  hearty as to 
be able to bend bars of iron across his arm.  Accord
ing to '.rhe New York Herald,  which records this re
uJarkable freak of n ature, Dr. Munroe B. Long, of the 
l\fuhle l lberg Hospital staff, a physician of high repute, 
after visit ing Kin g, said : " King has one heart on 
the right and one on the left side of the chest, whose 
separate beats in  u n ison could plainly be determined .  
By a certain muscular contraction K i n g  let o n e  heart 
drop to the Jeft i l iac region ,  where I clearl y heard the 
beati ng ; then l et the other heart drop to the right 
i l iac region, w h ere its beat ing was also plainly h eard , 
both beating i n  the lower part of the  abdomen i n  
un ison.  Next, K i n g  threw over t h e  interior of the  
abdomen a wall of bone frolll the neck down,  giving 
e very evidence of having t wo sternullls, or breast bones, 
one of which is IlIovable at h is  w i l l  and seems to lie 
behind the regular breastbon e  when in repose." 

Experi ments i n  the use of kites for meteorological 
purposes recently tried by A. L. Rotch, of the Blue 
Hill  O bservatory, Boston ,  Dr. Hergesel l ,  of the Meteor· 
ologisches Landesinstitut, Alsace-Lorraine, and others, 
have given snch very satisfactory results as to arouse 
the greatest i nterest in all scientific circles. 'l'!le ex
periments with th i s  kite, whieh was 26 feet long and 
13 feet wide, weighed 16 '5 pounds, and had a surface 
cover ing an area of 129 square feeT, were made last 
August at Krzeszowice, n ear Krak ow, and were re
markably successful.  The kite rose with a rush, and 

the entire length of the string, 1,115 feet, was l et out 
by using a windlass with a band hl·ake. 'Vith a wind 

of  about 20  feet the  k ite  carried a load of a b o u t  66 

pounds, which is more than even the heavy iu stru
ments wei gh. The motion of the kite was q u iet an ll 

u niform, only a sl ight tacki ng indicatin g  a cha n ge o f  
w i n d .  A t  a height varyi n g  from 1 9 0  feet t o  ililO feet 
the only effect of a change in the pressure of the w i IH I  
was t o  canse a moderate ascension when t h e  foree  
of the wind increased ,  and a s low descent w h e l l  
the w i n d  pressure decreased . The u s e  of a t a i l  0 1'  
landing-l ine, such as is  genera l ly  attached to a bal loon .  
proved most satisfactory. The l ine was 3 3  feet long, 
and h u n g  fro l ll the neck of the ru dder. The experi· 
ment of securi n g  a dynam ite cartridge to the landing
l ine  and explod ing  it at a considerable height was 
tried, and the resu lt  showed that  the kite could, i f  de· 
sired, be used for the purpose of producing rain by 
e:xplosions.-Illustrirte Zeitung. 
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NAVIES OF THE WORLD. 
IlL -FRANCE. 

In many respects the French navy is unique among 
the great navies of t.he world. There is no other in 
which the ships, as a whole, differ so markedly from 
those of other nations, or in which such a wide diver
sity of design is  shown among the battleships and 
cruisers themselves. In any great naval review, such 
as has recently taken place at New York, Kiel, or Spit
head, it is a matter of small difficulty, even for the lay
man, to pick out the vessels of the French republic. 
The long protruding ram, the sharp " tumble-home " 
of the sides, the towering upper works, and the enor
mous ,military masts, bristliug with guns, are charac
teristic features more or less conspicuous in all the 
ships that fly the tricolor. 

The French naval architects have always worked 
with a free hand. From the days of Napoleon III . , 

:� .--.:-� ',- -> 
Armou� Deck. 

, .  Valmy " Class. Four Ships. 

J t itu tifit �Ultritau. 
sign, the French have had the good sense not to leave 
a single foot of the waterline unprotected by armor, 
and, with, scarcely an exception, they have carried the 
topsides of their ships high above the waterline and 
given the guns an unsurpassed command. 

It is true these qualities may have been pushed too 
far. While the waterline has been protected, a vast 
area of the ship's sides, extending from the top of the 
armor belt to the bottom of the barbettes, has been 
left unarmored and would be exposed to destruction 
even by the smallest rapid-firers of the enemy. It is 
also true that many of the French ships have proved 
to be top-heavy, the margin of stability being in some 
ships so slight that they dare not put the helm hard 
over at full speed for fear of capsizing. These are grave 
defects, the former of which is  irremediable, while the 
lattE'l' has been remedied by removing military masts 
and cutting down the mass of upper works. 

" S. L .  

knots. Fifteen knots for the cruisers and 12 knots for 
the gunboats and small cruisers was adopted as a 
limit. 

B'A'l'TLI<�SHIPS. - Because of the diversity mentioned 
above, the ships of the French do not lend themselves 
so readily to classification as do those of the British 
navy. It is not possible to give a photograph and dia· 
grams of one ship and say that she stands, in respect of 
guns, armor, and speed, for any other vessel of her 
class. The French have not built so strictly in classes, 
and where they have, successive administrations of the 
navy department have introduced n umberless and very 
radical changes in the ships d u ring their construction. 
Owing to this fact, the French fleets lose something of 
their t.actical value, for i t  is of very great advantage to 
a fleet if, i n  its evolutions, all the ships have the same 
speed, turn through the same angle for the same de
gree of helm, aud have a com mon point or points on 

" Valmy " and H Trehouart " have 1 3'4-inch guns in the turrct� and fou r 3'9.inch guns.  rr be U Bouvine " and 
H Jernwappes " have 12-iocb gu n B  i n  the tu rrets and eight 3'9-incb gllU�. 

First-class Battleship " C harl emagne, " 1 1 , 2 7 5  to n s ,  18 knots. Class of Three Ships. 
Also " lena " and " A  9. " 1 2 , 0 5 2  tons, 1 8  knots. 

'�-=-::"l'" :j '� :-':':'" =.···,v..:.·� . . • .  �L .... . . . . . . . . . . .. . . . . . .. . . . . . . .. . .. . . _ . . . . ... . . � .. . .... ...... ... ... . . . . ... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . ... . . . . . . . . . . . . . . . .. 
. 
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" carnot " Class of Four Ships .  

The . .  Dupuy de Lome. " 

when " La Gloire " led the way in ironclad construc
tion, they have been bold and original in their work, 
and many of the best features of modern construction 
are due to their in itiative. Like all experimentalists, 
they have made many mistakes, as the French critics 
themselves have always been ready to admit ; but 
there are certai n excellent features of design to which, 
amid all the many fluctuations of style and type, they 
have tenaciously clung-features w hich the other na· 
tions are only now beginning to realize as absolutely 
essential in a first·class warship, whether she be battle· 
ship or cruiser. First among these we may mention a 
continuous belt of armor from stem to stern at the 
waterline and a high command for the guns. Modern 
developments in shell-fire have rendered necessary the 
first feature, and the second is becoming increasingly 
necessary for those sea-going qual ities which are put 
down as of prime importance in  modern ships. Now, 
with all their passion for novel and even fantastic de-

--.._.l.cl·.L .>-__ •... _ . . . . . . . . ... . .. __ .. , _  . . ... . .. . ..... . . . . . . . . . . . .. . . . .. ... .. ... . . . .. .. . . .. . . . . .. . . . _ . . ___ . . . _ .. ... _ . .  _ .... _ .  __ . _ _ _  . - .••
. 
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. . 

The " Jaureguiberry. " 

The " Bruix " Class of Four Ships. 
NAVIES OF THE WORLD-III. FRANCE. 

On the score of appearance we must confess to a par
tiality for the French vessels. While they may not 
have the clean, ship-shape look of the British vessels 
and our own, they do certainly convey an impression 
of formida ble fighting qualities to a degree that is not 
found in the ships of any other navy. If  an exception 
is to be made, it should be in favor of the battleships 
" Oregon,"  " Indiana," and " Massachusetts." 

FIGHTING STRENGTH OJ<' THE N AVY. -In our article, 
" The Comparati ye Strength of the World's Navies " 
(SCIENTIFIC AMERICAN, December 31 , 1898), we showed 
that the effective fighting ships of the French navy 
numbered 144, made up as follows : Battleships 10 years 
old or less, 14 ; battleships from 10 to 20 years old, 9 ; 
battleships of between 20 and 25 years, some of " hich 
have been refitted. 12 ; coast defense vessels, 14 ; ar
mored cruisers, 20 ; protected cruisers, 37 ; small cruisers 
and gunboats, 38. In this estimate no coast defense 
vessels were included whose speed is below about 10 

which they can concentrate their maximum weight of 
fire. 

The most homogeneous and powerful squadron at 
present in commission is that composed of the four 
fine battleships of the " Charles Martel " type, a strik
ing illustration of which is given on the front page. 
With these should be menti oned also the . .  J aure
guiberry." All of these ships have a speed of about 18 
knots ; all but the .. Massena " have a complete water
line belt varying from about 10 to 17 inches in thick
ness ; and they all carry their heavy guns after the 
French characteristic style in four separate heavily 
armored turrets, one forward. one aft, and one on 
either beam. They also have the excellent feature of 
carrying the eight heavy rapid-fire guns of the second
ary battery in turrets of 4-inch armor, the " Jaure
guiberry" having these guns in pairs on the spar deck 
in four turrets, t wo forward, two aft, and the four 
ships of the • •  Carnot " class carrying these guns singly 
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First-class Battleship . .  Hoche." * Class of Four Ships. 
Disl,lal'elne nt, 10,997 tons. Speed,16 knots. N o rmal Coal Su pply, 800 tons. A r lnor : Con· 

tinuous belt, Itl inches ; deck, 3 inches ; gnn positions, 16 inches. .  Ar.na'ne nt� two 1 3 -4-inch, two IO'S-inch, 
eight 5'u-inch rapid-fire, eight small rapid-firers, twelve machine !(uns. 'I'orpedo 'I'u bes, 5. C O m l) l e
m e n t ,  SOO. Date, 1886 . 

Forward Pair of 1 3' 4-inch Guns on the " Brennus." 
'Vei:.!; .. t of G u n ,  M tons. Weight o f  Shell, 926 pounds. Muzzle Veloc ity, 2,655 feet. M u z

zle E nergy, 44,230 tons, Perfo ration of I r o n  at M nzzle, 42'5 inches. 

Armored Cruiser " Dupuy de Lome. " 
Displaeement, 6,406 tons. Speed, 20 knots. N orlnal (io al SUI)ply, 900 tons .  A J'mor : Com

pletely sheathed to upper deck w ith 4-inch armor ; deck, 2 inches; gun positions, 4 inches. A r Inament, 
two 7'6-inch B. L. guns, six 6'4-inch rapid-fire. twelve 2'5-inch rapid-fire, six l'8-inch rapid-fire, eight machine 
guns. 'I'orpedo Tn bes, 4.  C O nll) l e Ju eut, 515. Date, 1890. 

* Class of Six Ships. 
Displacement, ·1,109 tons. Speed, 19 knots. Normal Coal Supply, 940 tons. Armor : Deck 

4 mches. Armalllent, four 6'4-inch rapid-fire, six 5'5-inch rapid-fire, fOurteen 2·5·inch and l'S-inch rapid 
fire, eight machine guns. Torpedo Tube_, II. Complelllent, 832. Date, 1889, 

First-class Battleship " Jaureguiberry." 
Disl)laeenlent, 11,824 tons. Speed, 18 knots. N orlnal Coal Su pply, 700 tons.  A rmor : Con

tinnous belt, 1 7  to 4 inches ; deck, 2% inches;  gnn positions, 14)-2 inches. A rlnanlent, two 12-ll1ch. two 
10'S-inch, eight ;" 5-inch rapid-tire, fOllr 2'5-inch rapid·tire, twelve I'S-inch, eight l '4-inch rapid fire, and eight 
machiue gll l IS .  'I'orp e d o  Tit be .. , 6. C o n' p l e ln e n t. ,  625. Date, 1893. 

First-class Battleship .. Brennus. "  * Class of Four Ships. 
Dlspla('elnent , 11.395 tons. Speed, 17 '1  knots. N o rmal Coal Su pply, 800 tons. Arn. o .· : Con

tin uous belt 1:';% inches ; deck, 4% inches ; gun positions, 15% inches. Arnlalnent, three 18'4-inch, ten 
u'4-ineh rapld-tice, four 2'5-inch, eight l '�-inch rapid-fire, eight machine guns. Torpe do 'I'll bes, 4. 
(�o lnplenH' nt, 696. Date, 1891 . 

Armored Cruiser " Pothuau." 
Displaeen. e nt, 5,360 tOIlS. Speed, 19 2 knots. N o rm a l  Coal Supply, 538 tons. A rmor : Com

plete belt 3� in�he8 to 2 inches � d eck, 3% inches ; gun positions, 9Y2 inches. . -\ rln a ln c nt, two 7 "(j-inch 
B. L ,  ten 5·5·inch rapid-fire, sixteen l ·8.inch, eight l '4-inch rapid fire. 'I'orpedo 'I'u b e s, 5. (J o ln l,le
m e nt, 4!l1 . Date, IH!J5. 

Coast Defense Ship " Valmy." * Class of Four Ships, 
Dlsplacement, 6,592 tons. Speed, 16'7 knots. Normal Coal Supply, 300 tons. Armor : Belt, 

17� inches : gun positions, 17�lnche8; deck, 4 inches. Armament, two lo'4-inch, four 3'9-inch rapid. fire, 
four l'S-inch rapid.fire, 10 maChine guns. Torpedo Tu bes, 2, Complelllent, 297. Date, 1892. 

* There are considerable variations in the vessels of this class. NAVIES OF TilE WORLD-III. FRANCE. From photographs by Symonds & Co., :r'ortsmouth, England. 
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in eight turrets on the main deck. 'rhis d isposition of armored deck. The vitals of this ship should be abso
the guns is made w ith a view to securing a heavy end- lutely proof against projectiles. 
on fire, which in the case of the " Carnot ·, class (see Except for the unarmored space between belt and 
deck plan) consists of one 12-inch gun, two 10 '8-inch citadel, these vessels are extremely formidable both for 
guns,  four 5 '5-inch, and foul' 3 '9-inch rapid-firers. attack and defense, and the French are so well �atisfied 

It will be seen that this quadrilateral arrangement with the type that they are building two others, the 
of the heavy guns in four turrets, as com pared with .. lena " and battleship "A 9, " of slightly larger di llien
their arrangement in two turrets, as in our . • Oregon,"  sions and more powerful armament. Their displace
gi ves a heavier concentration ahead or astern (three rnent will be 12, 052 tons, speed 18 knots, and they will 
g n n s  as against two), but a weaker fire o n  the beam carry 6 '4-inch in place of 5 '5-inch guns in the secondary 
( three guns as against four). It is dou btless the fact battery. Like the " Charlemagne " type, they will have 
that most fighting will be carried on with the enemy triple screws and water-tube boilers. 
abeam or on the q uarter, that has 'led the Prench to The " Hoche," 10, 997 tons, 16  knots, 18-inch belt, 
abandon the q uadrilateral arrangement in their latest armed with t wo 13 '4-incll, two 10 '8-inch, and eight 5 '5-
ships of the " Charlemagne " and " lena " type. inch rapid-fire gUlls, launched in 1886, is the only mod-

The guns are of a modern and very powerful type. ern French battleship of low freeboard (see i I Iustra
The 12-inch weapon, which weighs 46 tons, fires a 644- tion) .  Her main battery is not of the modern type found 
pound projectile with a muzzle enflrgy and velocity of in the " Carnot " and " Charlemagne, " the guns 'being 
30, 750 foot-tons and 2, 625 foot-seconds, the muzzle pene- much shorter and of less power, and while she makes a 
tration being 37'3 inches of iron. The lO '8-inch gun, good coast defense ship, she is not to be compared with 
which weighs 35 tons, fires a 476-pound projectile with the splendid vessels of later construction .  Much trou
a muzzle velocity of 2, 625 foot-seconds and a muzzle ble has been experienced in rectifying her bad points, 
energy of 22, 750 foot-tons, the penetration of iron being the chief of which was the enormous superstructure 
33 '7 i n ches, 01' equal to that of our 13-inch gun, which amidships. By reducing this and removing her after 
weighs, by the way, nearl y t wice as much as the Ill l l i tary mast altogether the vessel has been rendered 
slllal ler weapon.  'rhough the 5 '5- inch guns of the fai rly stable, although she is still, on account of her 
rapid-fire battery are rather light, according to modern heavy roll ing, an u nsatisfactory ship. 
ideas, which favor noth i n g  less than 6-inch guns for Of the aider ships built over ten years ago, the " Ma
th is  purpose, they are very forIllidable weapons. T hey genta," " Marceau, "  and " Neptune," of 10, 850 tons and 
fire a 66-pound projectile  with a velocity of 2, 625 foot- 16,X{ knots, are the best. They have a lofty freeboard 
seconds and an energy of 3, 100 foot-tons, the penetra- and carry their four 13 '4-inch guns (older pattern) at 
tion being 17 '7  inches of iron. This is a little more the level of the main deck, in four separate turrets. 
than our present 6- inch gun. At long ranges, how- They have a powerful battery of fourteen 5 '5-inch rapid
ever, owing to the rapid falling off of the velocity due firers on the gun deck, mounted in broadside but un
to the lighter weight of the shell (66 pounds as against protected . Their good points are high command for 
100 pounds), the Prench gun is not so effective. In ad· the main battery and good waterline protection. Their 
d i tion to the rapid-firers in turrets, the " Carnot " car- defects are the vast area of u nprotected side between 
ries eight 4 .. inch rapid-fire guns on the superstructure barbettes and belt and their instability. Inferior ships 
and bridges, very efficient weapolJs, capable of pene- to these are the "Amiral Baudin , "  of about 11 ,911  tons 
trating 14'3 inches of iron at the Ill uzzle. These guns and 15 knots, the " Formidable, " 12, 165 tons and 16 
are m ounted behind 2 '8-inch shields at a height of 35 knots, and the "Amiral Duperre, " 11 ,209 tons and 14 '2 
and 40 feet above the sea. knots. All these have continuous belts 21� inches in 

The relllarkable form of the hull of these ships above thickness, whose resisting quality is  about equal to 
the water is  due to what is known as the . •  tllm ble- 10 inches of Krupp steel, and 17%; inches on the bar· 
home " of the sides, which curve sharply inward from bettes. The guns are moullted in barbettes high above 
the waterline and tben with a reverse curve run verti- the waterline and, a� in  all the French ships, there is 
cally up to the spar deck. This  is an exaggeration of no protection between barbette and belt other than an 
a system adopted universally in  the old wooden men- j armored ammunition trunk. The armament consists 
of- war. It has the advantage of reducing the width of two 14 '6-inch B. L. guns, eight 6 ·4·inch rapid-fire, and 
and weigh t of  the upper decks, thereby adding to the eight 5 '5-inch guns, besides lllany smaller rapid-firers. 
ship's stability, and it allows the turrets to stand clear The " Courbet " and " Devastation ,"  launched in 1881 
of the hul l  and gives the guns a more extended arc of and 1879, are of 10, 800 tons and 15 knots. Each carries 
fire fore and aft. In their latest ships the French show four 10 '8-inch, four 9 '4-inch, and six 5 '5-inch guns. 

a d isposition to adopt the vertical-sided form common The arlllor is 15 inches o n  the belt, 9� inches on the 
in  other navies. gun positions, and the deck is 2� i nches in  thickness. 

Taken altogether, these ships with their water-tube In the list of old battleships of over twenty years, 
boilers, high speed, ample protection, powerful and there are a dozen ships, four of which are of wood and 
modern armament, and double armor decks, wonld the rest of iron. Their speed varies from 10 '8 to 14'8 
probably prove to be the equal of any vessels afloat i n  knots, and their average displacement is about 7, 500 
fighting power. The name of the five are " Charles tons. T heir guns are of an o ld  model and therefore of 
Martel ,"  . •  Carllot, "  " Bon vet ,"  " Massena, " and "J am'e- limited power. In fighting qualities these ships are 
g ll iberry ."  An unusually handsome cut, showing the comparable to the old broadside battleships of the 
ja�t-named ship on her trial trip, which was crowded British navy, though the breech-loading French gun 
out  of the present article, wil l  be shown in  the Sup- of this  period is superior to the muzzle-loading British 
PLE:\IEXT of next week. gun.  

In the  later sh i ps of  the " Brennus " and " Charle- COAST DEFENSE VESSELS.-There are 14  coast 
magn e "  types the  French have adopted the two-turret defense vessels in the Prench navy, of wh ich the 
plan for the big guns, and h ave placed the secondary " Valmy" and her class are the best representatives. If 
battery in an armored citadel amidshi ps, . thereby the U nited States lllust build ships of the strict coast 
for the first time in their history following the lead of defense class, it would be far better to expend the 

the  English. The " Bren nus " (11 , 824 tons and 17'1 money on vessels of the " Valmy" class instead of putting 
knots speed) carries two 1 3 '4- inch guns in  a turret for- afloat such archaic designs as our new lllonitors of the 
ward anu one 13 '4-inch gun in a turret aft. She has a .. Arkansas " type will be. The " Valmy " (see particu
contin uous belt of 15� inches maxi mu Ill thickness, lars beneath engravi ng) is a 6, 592-ton vessel of over 16 
and above this is  a 4�-inch belt also reaching from knots speed and great power. This vessel B.nd the 
stem to stern. The powerful secondary battery of ten " T rehouart " carry t wo of the new powerful 13 '4-inch 
6 '4-inch rapid-fire guns is carried on two decks i n  a cen- guns, while the " Bouvines " and " Jemmappes " carry 
tral citadel of 4-i nch armor. wh ich exten ds from the each two 12-inch guns. These weapons are sufficiently 
top of the belt to the main deck, The 13 ·4·inch guns elevated to be fightable in a fairly heavy sea. and the 
are the most powerful weapons carried in  any navy at speed of the ships coupled with their 17%;,-inch armor 
the present time. Theil' m u zzle energy is 44, 230 foot-tons wou . d render them formidable antagonists for any bat
and they can penetrate 42 5 inches of iron at the muz- tleship. Four other formi.dable coast deft'nse ships are 
zle. '1'he  6 '4-inch gun is also of exceptional power. the " Caiman , "  " Inc]omptable, " •. Req u i n " and " Ter

It  fires a 99 '2-po und shell with a velocity of 2, 625 feet rible, " of about 7, 500 tons and 15  knots, with 19�-inch 
pel' second.  The resulti n g  en ergy is 4, 730 foot-tons and armor and carrying 1 6 '5 and 13 '4- inch guns in the main 
penetration of iron, 20 inches at t.he muzzle. battery. A new coast defense ship  of 8, 948 tons 'and 17 

I n  the " Charlemagne, " " St. Louis ,"  and " Gaulois," knots, the " Henri I V . , "  is now building. She will be 
sister ships of 11 , 275 tons and 18 knots, now abont COlll- armed with two new type 10 '8-inch breech-loading 
pl p-tt'd, the French have returned to the 12-inch gun, guns and seven 5 '5-inch rapid-firers. The other coast de
the main armament consisting of four of these weapons, fense ships are of less size, from 1 ,800 to 5 ,000 t.ons, and, 
parried two forward and two aft i n  turrets. The second- though they are older, they are heavily armed and 
:try battery of ten 5 '5-inch guns is carried i n  broadside well protected. 
l JPh i n d  a citadel of 3-inch steel, but the space between ARMORED CRUISERS. -In the armored cruisers we 
the gun deck and the armored deck is entirely un pro- find another cl ass of vessels at which the French 
tected and would be open to destruction by shell fire. people may well be proud. On the first of January, 
In addition t.o the 5 '5-inch 

"
these ships carry eight 3 '9- 1898, there were twenty of these very effective ships 

i nch rapid-fire guns. The most novel structural fea either built or b uilding. The best known of these is 
t u re in these ships is the waterli n e  protection. First the " Dupuy de LOllle. " She is remarkable as being 
th ere is  a cont.inuous belt 15%; inches thick, 6 feet 7 the only warship in  t.he world that is completely 

inches i n  depth. Above this belt is another, 3 feet in  clothed with armor. From stem to stern and from be

depth and 3 inches thick. At the top of the main belt low the waterline up to the main deck she is prot.ected 

is an armored deck, 3� inches i n  thickness, and at the by 4 inches of steel . Equal protection is given to the 

bottom of the belt, below the waterline, is a l�-inch guns, each of which is inclosed in a separate turret of 
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4-inch steel. These guns are so disposed as to secure a 
theoretical concentration of fire as follo ws : 'r wo 7 '6-
inch breech- loaders and three 6 '3-inch rapid-firers 
ahead or astern and one 7 '6-inch breech-loader and 
four 6 ·3·inch rapidcfirers on either beam. In  the 
aIllount of armor carried this vessel shows the effect 
of the Prellch experiments with shells loaded with 
high explosives. The 4-inch armor was supposed 
to insure the bursting of these shells outside of in
stead of within the vessel. In  the four ships of the 
" Bruix " class the armor is not carried so high, b u t  
a s  the turrets rotate upon the mai n  deck immedi
ately above the side armor, the protection to the turn
ing-gear and ammunition is fully as complete. The 
other ships of this class are the " Charnel', ) )  " Chanzy, " 
and • .  Latouche-Treville ."  The speed is about 18 '5  

knots. POI' further particulars, the reader is referred 
to the cut of the " Charner " on the front page. 

The " Pothuau, " a vessel of 5, 360 tons and 19 '2  knots, 
i s  an enlarged " Charner, )) her battery being increased 

over that of the " Charner " by the addition of four 
5 '5-inch gnns. 

There is no doubt that Prench influence and example 
are responsible for the present disposition to build ar
mored in stead of protected cruisers. At present they 
have ten of these fine ships under way, none of which i s  
of  less than 7, 700 tons  displacement and 21  k nots speed. 

The particulars are given ill the accompanying table : 

Jeanne d'Arc . . . .  o 

Dnpetit Thouars . . 
Gneydon . . . . . . . . . 

Montcalm . . . . . . . . 

C 4 . . . . . . . . . . . .  . . 

C 7 . . . . . . . . . . . . . . .  
C S. . . . . . . . . . . . 
Dcsaix . . . . 
Duplex . . . .  : : : : : :  : 
Kleber . . . . . . . . . . . .  

I Displace- Belt I 
inm;�1;8. 

Speed. A rmor. 

11,270 23 6 in. 

9,517 21 " 

. . .. " 

. .  " " 

.. " . .  

" " .. 

" .. " 

7,200 21 5 in. . .  . .  
. .  .. .. 

Main Armament. 

Two 7 6-in. ,  eight 5'5 in. 
r. f.. twelve 3·9-in.  

Two Hi-in . ,  eight 6'4-in. 
r. f., four 3'9 · i n .  

Two 7·6-in . ,  eight 6·4-in. 
r. f., fonr 3 ·9-in. 

Two 7·6-in.,  eight 6 ·4-:n . 
r. f . . fonr 3·9-in. 

Two 7·6- in. ,  eight 6·4-in. 
r. f.,  fonr 3·9-in. 

Two 7·6-in.,  eight 
r. f.. fou:: 3·9·in. 

6·4-in. 

Two '·6-in.,  eight 6·4-in. 
r. f. .  four 3·9-in. 

T�� 6·4:�n. rapi�-fire. 
" .. " 

PROTECTED CRUISERS . -The French navy includes 
37 protected cruisers of a speed of 15 knots and over. 
The largest of these at present is the " Tage, " 7, 585 
tons, 19 knots ; though a larger ship, the " D'Entre
casteaux, "  8, 1 14 tons and 19 knots, was launched in 
1896 and is nearing completion. T wo commerce de  
strayers of the " Columbia " type are u nder construc
tion. They will be known as the " Chateaurenault " 
and the " Guichen ."  They are about 800 tons larger 
than the " Columbia, " are somewhat faster, and are 
considerably stronger in armament, but they do not 
carry so much coal. The particulars are : D isplace
ment, 8, 277 tons ; speed, 23 knots ; horse power, 24, 000 ; 
coal supply, normal, 1 , 460 tons ; armament, t wo 6 '4-
inch, six 5 '5-inch, ten l '8-i nch, all rapid-firing. 

Of cruisers between 4,000 and 7,000 tons displace
Illent the French navy possesses thirteen, of which the 
" Jean Bart " class (six ships) is  the best represen ta
tives. T his vessel was at New York during the Colum
bus celebration and will  be familiar to our  readers. 

Her particulars are given beneath the illustration a 
the vessel. There is nothing special ill the design of 
these s hips, and the "peed is about a knot less than 
that of Similar vessels in other navies. There is  not 

m uch disposition on the part of the government to in ·  
crease the numbers in this class, the requirements of 
the French service cal ling for battleships and armored 

cruisers and the larger type of protected cruisers rat ber 
than vessels of the " Bruix )) class. 

In the small cruiser and gunboat class France I)OS 
sesses 38 vessels of an a.verage displacement of 988 t O l l S  
and an average speed of 17 ' 1  knots,  the speed twi n g  
higher than that o f  similar vessels in  a n y  navy b ll �  t h at 
of Italy. Among the s lIlal l cruisers the " J,.alande, '  
1 , 926 tons, 22 knots, is the  best representative. Her 
speed is 22 knots and she carries six 5 '5-inch guns  a s  
h e r  main armament. Fourteen o f  these vessels a r e  of 
over 1 , 000 tons displace ment, with an average speed of 
about 18 '5 knots ; the  others range from 400 to DOO 
tons in displacelllent and from 12 to 23 k n ots in spet'tI . 

Taken as a whole, the French na.vy, though less t h an 
ha.1f as large as the British navy in n u m bers and d is 
placement, is ,  we thi n k, fully equal to it  in q ual ity .  It  
is true, many of th e ships show gra.ve d efects ;  It  i,  also 
true that they present many excellent qualities which 

are not to be found in the British ships. In the way 
of defects, the unarmored space between barbettes and 
belts i n  the 1<'rench ships is fairly offset by the unar
mored waterl i n e  at the ends of the British vessels, 

while we thi nk the French plan of placi ng the rapid 
fire guns in  armored turrei,s is  preferable to t,h e  B ritish 
plan of placing them in broadside armored casemates. 
I n  action the fragments of bursting shells that have 
passed into the ship w i l l penetrate the thin rear wal l s  
of the armored casemates on the lee  side of  the sh i p, 
where the walls of the turrets would be proof against 
such fragments. In point of coal capacity, stability, 
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and sea worthiness the British ships are superior ; bnt 
i t  lllust be remembered that the French battlesh i ps 
and arm ored cruisers would probably never operate at 
any distance from the  C h annel or the Mediterranean. 

In point of personnel, i f  past hibtory is a sure guide, 
the British fleet i s  superior, possessing at least equal 
ski l l  and certai nly more tenacity. The seamen are 
largely recruited from the hardy fishermen of the Brit
tany and Normandy coasts, and to-day, as in the time 
of Nelson, they would doubtless exhibit the splendid 
qualities which were too often handicapped in the days 
of t he frigate and t h ree-decker by lack of dash and 
skill on the part of the captains and admirals of the 
navy. 

• f • , • 

THE KEEL Y MOTOR FRAUD. 

Ever since the death of John 'V. Keely, the fantasti
cal collection of apparatus with which he puzzled the 
public, and incidentally d iverted a golden stream into 

1 

J t itntifit �mttitan. 59 
tion to the Keely mania, and endeavored, we think, I connected by a wire, C (so said Keely ;  the wire was actu
with considerable success, to check, if it could not ally another tu be) to a second magazine, B. The supply 
wholly prevent, such ob vious swindling of the public. from the small to the large magazine and from the 
We pointed out that all of the results obtained by large magazine to the gun was controlled by stop 
Keely could be duplicated by using compressed air in valves, as shown in the cut. 'rhese magazines, accord
suitable apparatus, and in 1884, in the case of the ing to Mr. Keely, had been charged with " interatomic 
Keely gun, conducted experiments which proved that ether, " which had been evol ved by a " generator " set 
in this case, at least, we were correct. up in Mr. Keely'S Philadelphia workshop. 

Keely had many different names for his newly dis· In loading the gun t h e  gas check was first placed in  
covered force, and j ust at  the  t ime of  the  famous gun position and the  muzzle screwed u p  tightl y ; then the  
experiments at Sandy Hook, he was pleased to call i t  ball was introduced at the  muzzle and ramIlled home. 
" etheric vapor. " Representatives of this journal were Next the stop-cock was opened to admit the " etheric 
present on the oecasion, and the accompanying i I Ius- vapor" to the breech, and, after waiting a few seconds, 
trations were published in the SCIENTIFIC AMERICAN the "vibrator, " H, was struck with a wooden mallet, and 
of Octob er 1 1 ,  1884, in connection with an article ex· the charge exploded, driving the bullet at a target 
posing the trick by which the Keely Motor Company 500 yards from the gun.  Nineteen rounds were fired, 
was able, in a single day, to send up its stock frolll and then a conical steel bullet was driven through 4 
n ine  cents on the dol lar to fifteen cents, and swell its inches of pine plank placed a few feet from the gun. 
own bank account proportionately. The noise of discharge closely resembled that caused by 

2 

., . 
GAS CHECKS BEFORE AND AFTER DISCHARGE OF GUN. LONGITUDINAL SECTION AT BREECH OF GUN. 

his private purse, has been as j ealously guarded as 
ever it was in  his l i fetime.  Recently the motor was 
removed, and the laboratory (Heaven save the mark 1) 
in which for a q u arter of a century he had conducted 
his so-called experiments was vacated. ",Y hereupon 
Mr. Clarence B. 1\1oore, whose mother had been the 
most generous of Keely's many v ictims, rented the 
premises, and calling to his assistance ;;everal gentle
I I len of high standing i n  the scientific world (some of 
w hom, by the way, had been baffled witnesses of the 
Keely phenoluena), proceeded to explore the premises 
in  search of evidences of fraud. 

The resu l t  proves not merely that the motor was a 
fraud, but that it was a fraud, as we pointed out fifteen 
years ago in the columns of this journal, of the very 
simplest and most transparent kind : in fact, the pre
sumption is strong that this  most colossal humbug of 

The " vaporic" gun used on that occasion (it was 
nothing more or less than an air-gun) had a spherical 
knob secured to the breech, from which projected a 
" vi brator" ( ! )  H. The breech was 4J,f in.  external d iam
eter, the bore lYs in .. and the total length was 3% feet. 
Just forward of the  trunnion, at the point, F, the muz
zle u nscrewed, th is construction being adopted to per
mit the plalling of a gas check, b, in  position. A sleeve, 
c, with . a  bore equal to that of the gun, was fitted in an 
annular recess in the forward part of the breech, F. 

It  will be seen that when the muzzle was screwed 
home, the sleeve was forced in  until it held the gas 
check firmly in place. The latter consisted of three 
disks, having a com mon diameter of 1% inches. T h e  
t w o  front disks were of COIll lllon hard rubber, l .. inch 
in th ickness, whi le  the third disk, which was placed 
next to the pressure chamber, was of soft rubber pack-

a common shotgun when loose powder having no ralll 
ming upon i t  is exploded .  A small cloud of white va
por, which immediately d isappeared, followed · the  d is
ch arge. The velocities of three consecutive shots were 
482,  492, 52;! feet per second. " 'rhe gun was then un
screwed, " says the  account of  the  proceedings, " the val  ve  
at the magazine  was  opened, and visi tors were permitted 
to examine the ' interatomic ether ' as it  issuerl from the 
pipe. It had but a small trace of odor, n o  taste, and 
had no effect upon the lungs. " Precisely ; for there is  
not a question in the world but what the " interatomic 
ether " as it  issued from the pipe was the COIllmon air 
at atmospheric pressure. 

We declared at the time that the magazine, A and B,. 
had been charged with compressed air at llJany 
thousand pounds pressure, and that when the stop
cock was opened, the ai r, owing to i ts h i gh pressurt\ 

passed rapidly 
to the breech , 
behind the gas 
check, where i t  
developed suf
ficient pressure 
to burst t i le  
check and ex
pel the ball. 

The tapp i n g' 
on the " reso l l  
ator, " H, ha< I 
nothing what
ever to do with 
the discharge, 
and was Itlf�rely 
one of the char
latan " passes 
of the wand " 
by which th is  
accomp l i s  hed 
rogue bewi ld
ered his audi -
ence. 

r he c e n  t n r y  
depended f o r  
its success up
on that ever
f ruitful t heme 
of  the bogus 
company pro
m o t e r - com
pressed air. I n  
the first place, 
h i d  d e n  be
neath the floor 
of the bui lding 
was found a 
large and mas
s i v e  m e t a l  
sphere, whose 
weight is  gi ven 
as three tOllS, 
a n d  w h o s e  
b u r s t i n g  
strength under 
p r e  s s II r e is 
stated to be so 
many tons to 
t h e  s q u a r e  
i II C h .  Appa
rently at one 
time connected 
with this was 
found, h idden 
in  the b r i c k  
wall, a quan
tity of small 
brass tubing, 
of j ust the size 
a n d  strength 

TEST OF THE KEELY " VAPORIC " GUN AT SANDY HOOK, SEPTEMBER, 1884. 

To prove the 
fact to his sat
isfaction, t h e 
representa t i y o  
o f  the SCIEN
TIFIC AMEJU

CAN requeste<l 
Keely to al low 
h im to handle  
t h e  w o o d e n  
mallet (his pur
pose being to 
delay the tap

needless to say to match the strength of the steel reservoir, and corre
sponding to the tubing (see cut) used by Keely in  
his various public and private exh ibitions. Un der
neath t h e  upper floor of the house was found a false 
ceil ing, well calculated to h ide  the necessary tubes for 
conveying the compreo�sed air to the different air m o
tors with whillh he produced his results ; while a num
ber of trap-doors were foun d  scattered over the floor 
of this stage, from which, for a quarter of a century, 
t hi s  prince of humbugs played his part ! 

Many of our older readers will remember that from 
the very first this journal was ewpltatic in its opposl-

ing, i6 of an inch thick. The disks are shown in full 
size i n  Figs. 1 and 2, the former figure representing the 
disk before discharge, and the l atter after d ischarge. 
It  will be noticed that the broken disk shows clearly 
the impri n t  made by the end of the sleeve. The bore 
of the gun was 1�/g inches, and a spherical lead bullet, 
a, was used. A copper tube, D, l6 of an inch in  exter
nal d iameter and l6 of an inch internal diameter, a 
full size cross section of which is shown between cuts 1 
and 2, led the breech of the gun to the magazine, A, 
which was made of wrought iron and was 8% inches 
external diameter by 4}� feet long. Anotller tulJe w as 

ping until  after the discharge). It is  
that Keely refused. 

Soon after Keely's gun experiments the editor of th is  
journal conducted experiments in the same direction 
in New York, and an experimental g u n  was made of 
seamless drawn brass pipe of 1 inch bore and 2 feet in 
length , and set vertically under a skylight shaft seve
ral stories in height. A union joint was screwed to 
the bottom of the pipe, with a pipe connecting to a 
coil of about 100 feet of 1 ,\4 inch pipe, placed beneath 
the gun.  

A f urther cOllnection was made witu a l.tydl'a ulb 
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testing pump and high pressure gage. In the union cohol. It gives the barium spectrum easy to recognize. act photographically on sensitive plates. From these 
joint were placed two disks of hard rubber, each about Nevertheless, we believe this substance, although in points of view polonium and rad i u m  arb considerably 
i7J of an inch in thickness, and above the disks a lead greater part consisting of barium,  contains besides a more active than uranium and thorium.  On photo
ball, 1 inch in diameter, was placed. On the railing of new element which gives to it radi o-activity, and which graphic plates we obtain good impressions with radium 
the next story above was laid a target of five tiers of is close to barium in its chemical properties. and polonium in half a minute. It  requires several 
1}4 inch plank, directly over the range of the gun. The Here are the reasons which lead us to this opinion : hours to obtain the same result with uranium and 
whole pipe being ful l of air at atmospheric pressure, 1 .  Barium and its compounds are not radio-active : thorium. 
the pump was put in operation, water being forced into also one of us has shown that radio-activity appears The rays emitted by compounds of  polonium and 
the lower end of the pipe reservoir. This forced the to be an atomic property, persisting through all the radiu m  render bariulll platinocyanide fluorescent. 
air up through the pipe l ine and compressed it u nder chemical and physical states of the substance. From Their action in this  respect is analogous to that of the 
the hard rubber disks. When a pressure of 1 , 500 pounds this point of view the radio ·activity of our substance, Roentgen rays, but is considerably more feeble. To 
per square inch was reached, the disks ruptured and not being due to barium, should  be attributed to an- make the experiment place on the active substance a 
the gun was discharged. other element. very thin sheet of aiumin ulll , an d on this a thin layer 

The bullet passed through the 6� inches of pine 2. The first substances we obtained had, in the state of barium platinocyanide ; in the dark the barium pla-
planks, making a clean cut through the first planks and of hydrated chloride, an activity 60 times as great as tinocyanide appears feebly luminous over the active 
badly shatteri ng and displac ing the last plank of the that of meta.!lic uranium (the radio-activity was meas- substance. 
target, then struck and spl i n tered a beam under the ured by the amount of conductivity conferred on air in We thu s  realize a source of light, very faint, it is true, 
roof and rebounded to the floor. T his was repeated our apparatus). On dissolving these chloridfls in water but functioning without a sou rce of energy. There is 
several times, the disks burstin g  at between 1, 300 and and precipitating a portion by alcohol, the part pre- here a contradiction, at least apparent, to the principle 
1 , 500 pounds and showing the gredt po wer of com- ci pitated is much more active than the part left in  solu- of Carnot. 
pressed air in  the discharge of the projectiles. The tion. '.raking advantage of this fact, we may, by a .Uranium and thoriu m  under the same circumstances 
prestidigitator part of Keely'S exceedingly small feed series of fractionations, obtain chlorides more and more give no light, their action probably being too feeble. 
pipe to the chamber behind the disks and bullet, and active. We have thus obtained chlorides having an -Comptes Rendus. 
his bogus tapping of the resonator, it is needless to say activity 900 times greater than that of  uranium. We ------..... _4Ht.-iI�._--_:_. ---

were not included i n  our experi ment. were stopped here by failure of material, but, from the A Cable StealllCl' for the Philippines. 

In conclusion we would remind our readers that the progress of the operations, we could see that the activ- The War Department has authorized the Quarter

death of this prince of rogues does not imply that the ity would have aUl!ll1ented still more had we been able master's Department to secure at once an iron ship of 

typfl is  extinct : and that .. resonators ,"  " vibrators, "  I to continue. These facts m ay be explained by the pre · I from 1 . 000 to 1 ,200 tons burden to lay cables to connect 

" etheric vapors, "  and others of that ilk, sti l l  walk the sence of a rad io- active element, the chloride of which the islands of the Philippines. The \Var Department 

earth dressed in the ever· varyin g garb with which is less soluble in alcoholized water than is that of  has already ordered 166 miles of cable, which weighs 

such human sharks as Keely are sti l l  seeking to catch barium. 525 tons. It will be coiled in skeleton tanks i n  the va-

the unwary. 3. M. Demar<;ay has been good enough to examine rious holds in the vessel. It is considered very impor-
• • • •  • the spectru m  of our  substance. '1'he results are given tant by the government to connect the various islands 

Radinm : A N e w  B o d y ,  Strongly Radio-A ctive, in a note following this. M. DemarQay has found in its of the Philippines by cable. 
C o n t a i n e d  i ll P itc h b le n de .  spectrum a ray which does not appear to be due to • ' . ' • 

BY M. P. CClUE , MME. P. CClUE, AND M .  G.  BEMONT. any known element. This ray, scarcely visible with 
The C u rrent S upplelllellt. 

T wo of us have shown that, by purely chemical pro- the chloride 60 times more acti ve than uranium, is The current S UPPLEl\IENT, No. 1204, is a very in-

cesses, a strongly radio-active Stl  bstance can be ex- notable with the chloride concentrated by fractiona . teresting number. It is begun by " The Beginnings of 

tracted from pitchblende. This substance is near bis- tion to an activity 900 times tha t  of uranium. The Plastic Art in Europe, " in which some curious archalO

muth in its analytical properties. \Ve therefore callJ e intensity of this ray augments, therefore, with the logical spec i lllen� are presented and a recent book is re

to the conclusion that pitchblende might contain a radio-activity, and this we t hink is a very serious rea- viewed. " The Mineral Resources of C uba " is a timely 

new element, for which we proposed the name of son for attributing it to the radio-active portion of article. " Methods of Preparing Rubber " is an import-

polonium. our su bstance. ant technical paper. '1'he work on the new bui ldings 

Our subseq uent researches are in accord with the These different reasons lead us to believe that the of the Paris Exposition is described in detail .  "Acety-

results first obtained, but, con currently with these, we new radio-active substance contains a new element, to lene," by Prof. Vivian B. Le wes, is  an important and 

have met with a second substance, strongly radio- which we propose to give the name of rad i um. authoritative treatment of the subject. The usual three 

active, an d entirely differing from the first body in its We have determined the atomic weight of our active columns of notes are published. 

chemical properties. bariulll by estimating the chlorine in  the anhydrous Contents. 
Polonium is precipitated from its solution by sul- chloride. We have found numbers differing very little (lllustmted articles are m arked with an asterisk.) 

phureted hydrogen. Its salts are solu ble in acids, from those obtained with inacti ve bari um chloride ; 
and are precipitated by water ; polonium is completely however, the numbers for the active barium are always 
precipitated by ammonia. The new radio-active sub- a little higher, but the difference is of the order of 
stance we have d iscovered has, to all appearance, the magnitude of experimental errors. The new substance 
properties of almost pure barium. It  is not precipi- certainly contains a very large proportion of barium.  
tated either by sulphureted h ydrogen nor by ammo- In spite of this, its  radio-activity is considerable. The 
Il ium sulphide nor by ammonia : its sulphate is in- radio-activity of radium ought therefore to be enor

Art critic and the tall building . . . 50 I Moon . artificia1* . . . . . . . . . . . . . . . . . . . .  52 
Bacteriology. kitchen . . . . . . . . • . .  , . .  52 Navies of �he wOI.'ld* . . . . . . . . . . . . . . ;")6 
Bears, strength of . . . . . . . . . . . . . . . . . . 51 Patent Office bUsIness . . . . . . . . . . . . . 50 
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Hoston elevated road . . . . . . . . . . . . . . 51 Pineapple fiber . . . . . . . . . . . . . . . . . . . . . 52 
Brazil, American capital in . . . . . . . .  sa Process , dry cleaning, dangers . . .  54 
Civil engineers in session . , . . . . . . . 51 Radium . . . . . . . . . . . . . . . . . . . . . . . . . . . .  no 
Com pressed air traction of New Hice cultivation, Russia . . . . . . . . . . .  54 

york , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 Skates, ice* . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  52 
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soluble in water and acids ; the carbonate is insoluble mous. Inventions recent l y  patented . . . . .  60 f]'rees,  bread fruit . . . . . . . . . . . . . . . . . .  5 4  

i n  water : the chloride is very soluble in water, but Uranium, thorium, polonium, and radium, and their 
insol u ble in  concentrated hydroch loric acid and in al- compounds, render air a conductor of electricity, and 

Keely m otor frau d ,  . . . . . . . , . .  " . . . fig rrypewriter, Chinese . . . . . . . . . . . . . . .  55 
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RECENTLY PATENTED INVENTIONS. of the frame, and to relieve the rider of the jar expe-

A gric u l t u ral Implellle llts. 
rienced when riding over rough roads. A novel brake i s  
provided, which is applied b y  back-pedaling. 

SUGAR·CA:"!E WAGO:"!. -MARK R. SPELMAN. New 
Orleans. La. This vehicle has fifth-wheels connecting 
: 1 ,,,  vehicle- body with the front and rear axles. A reach 
pivotal ly  connects the axles with each other at their mid
d i es.  Frames. connected at their outer ends with the re
spective axles, extend inwardly to\vard one another � 
and the sides of the frames converge at their inner end •. 
Diagonal braces crossing each other are pivotally con
nected with the inner convergmg ends of the frames. 
A wagon thus constructed can readiJy turn in a narrow 
space. 

PLANTER.·-CHIEVER C. and LEMUEL S.  CAVES, Fre
mont, Iowa. 'l'his planter is especially adapted for 
planting potatoes, and i s  so constructcd that the pota
toes are introduced whole into the planter and auto
matically cut into proper pieces and planted. The 
planter is  adapted to plant two rows simultaneously. 
Although desigued primarily to plant potatoes, the ma
chine can also be used as a corn-planter. 

Bieycle-Co ntrivances. 

BICYCLE OR SIMILAR M ACHINE. - JOHN A. 
KELLY, Brookl yn, New York city. Thc bicycle of this 
inventor is driven by hand-power and is so constructed 
that both hands can be used at the same moment 
for driving and steering. A shaft or bar is connected 
with the driving-levers and with the steering-wheel, and 
has endwise movement in a direction transverse to the 
frame of the bieycie to effect the steering. The bar or 
rod, in steering the bicycle, is operated by moving the 
propelling levers in a line transverse to their driving 
motion . 

BELL. - ORVEY PRIDE, Forty Fort, Penn. The pur
pose of this invention 18 to provide a hicycle-bell which 
!d arranged to permit a rider to throw the bell into gear 
with one of the bic,l cle- \\ heel� in order to sound the 
tSong. With this end in view. the in ventor has provided 
tis bell with a revoluble wivcr, and with a loose clapper 
adapted to pass into the path of the wiper and to be 
thrown outward into contact with the gong, in order to 
sound the bell.  

CHAINLESS GE AR.-KARMELL BROOKS, New York 
city. The bicycle-gear of this inventor is esseutially a 
roller bevel-gear, the novel featnres of the device residing 
in the peculiar construction of th e shaft. The device is 
made so that it will constantly maintai n a proper relation 
hetween the driving-gears. The shaft of the gear i s  of 
spring or flexible construction, and by reason of this 
construction is enabled to compensate for any deflection 

Mecbanical Devices. 

ALARM CLOCK, - ARTHUR C .  REICHEL, Union 
Hill, N.  J. To provide an alarm clock with two bells, 
differing in sound or pitch, and arranged that both 
alarms may be so sounded by one spring that one bel l 
will ring alone for a short time, and then the two will 
ring together for a short time, i s  the object of the inven
tion. The two alarms are respectively driven by pri
mary movement gear-wheels. A lever coacts with o n e  
of the alarms t o  hold t h e  alarm normally inactIve. A 
slotted wheel has a projected portiou engaging and nor
mally holding the lever. A eollar, driven by one of the 
gear- w heels, has a finger coacting with the slotted 
wheel, wherebJ the wheel is periodically moved so as to 
release thc lever. 

EXCAV ATOR.·-W,LL,AM S .  RUSSELL, Toledo, Ohio. 
This invention seeks to equip an excavator with an effi
cient device for supporting the front end of the machine 
and for turning the whole main car and frame com
pletely around m order that it may work in both direc
tions.  The turn -table used supports the end of the ma
chine while moving over the rails, and supports the 
w hole machine while being swung around. The turn
table is detachable from the car-body, and, though loose, 
is held in place by flanged metal rings forming a seat to 
receive the upper ball-bearing ring of the turn-table. In 
order to turn the machine around, the front end of the 
car is raised by jack. screws until the flanges on the 
metal ring are clear of the turn-table. The table is  then 
shifted back under the balance-ring, and the machine is 
lowered in place, the whole weight resting upon the 
turu-table. 

DISH WASHING MACIIINE.- RoBERT R. PAlmy 
and EDWIN EVANS, Poultney, Vt. The machine has a 
reservoir and cover therefor. Two carriers are mounted 
to rotate in the reservoir and cover, and are adapted to 
he raised and supported ahove thc water in the reser
voir. A series of open-work receptacles contain the 
articles to be washed, and are arranged to conform with 
the outline of the carriers:. Brushes are secured to one 
of the carriers. Means are provided upon the other car· 
rier for holding the dishes eo that they shall engage the 
brushes. 

MERRY-GO-ROUND.- PETER J. SPRACKLEN, Kcn_ 
ton , Ohio. This invention provides a game-attachment 
for merry-go-rounds, which attachment is so constructed 
that a number of figures or articles may be brought, at the 
will of the riders, into the path of the striking section of 

a wind-engine or other form of motor for tjte purpose of 
determining how many, if any, of the figures or articles 
can be dislodged by the action of the motor. 

MACHINE FOR SHAPING PLASTIC MATERIAL. 
- GUSTAV STOFF, Berlin, Germauy. The machine is  
designed antomatically to roll, form, and cut round-shaped 
pieces from rods of plastic material, such as march
pane, cliocolate, caramel, and clay. The rods are placed 
above a pair of horizontal rotating roBers, each having 
seyeral annnlar furrows or channels divided by sharp 
edges. The rollers are constructed to engage and to roll 
the rod placed above them, to change the rod by squ eez
ing and forming while rolling into round-shaped pieces, 
and to cut the rod into seclions. 

Rail way-A ppliances. 

CAR-BRAKE.- EBNEST B. and ADOLPH L. GESCHE, 
Bingham Lake, Minn. The brake provided by this in
vention is controlled mainly. from the draw-heads of the 
car and is applied upon the inward movement of the 
draw-heads, the movement being caused by the stop· 
ping of the locomotive and the bumpi ng together of the 
sevcral cars of the train. 

GRAIN-DOOR FOR CARS.-BENJAMIN W. DAVIS. 
Rock Springs, Wyo. Vertical guideways are arranged 
adjacent to the door-opening, which guideways are con
tinued at their upper ends by a curved portion and a 
horizontal portion having a drop at its inner end. Offsets 
or supports are arranged without the guideways and ad
jacent to the curved portion. the upper surfacc of the 
offsets forming a portion of branch guideways extending 
outwardly from th,· main guideways. The door is pro
vided with pin s  mounted to move in the guideways 
and branch guideways. By reuson of this construc
tion, the door can be held open, completely out of the 
way, when the car is being unloaded. 

horseshoe is fitted hot to t.he hoof, so that the ruhber 
pads will form part of the shoe, the pads being remova
ble and being provided with side calks. The pads lie 
snugly in panels made in the bottom face of the shoe 
between the beel and toc calks, and are held in position 
by nails driven through the shoe. The nails pass through 
eyelets which serve to prevent the pads from becomi�g 
lacerated by the n ails, should they work loose . .  

AUTOMATIC LOCK FOR DUMB-WAITERS . -· 
GUSTAVE SEABERG, Brooklyn, Ncw York city. 'fhis 
invention seeks to provide a hoisting and operating me
chanism which will h01d a waiter at any point, and 
which will operate as well with the waiter supported 
from one side of the pulley as from the other. By 
mean s of a novel arrangement of two disks provided 
with interlocking inclines, of sheave-wheels and collars, 
the rotation of the supporting shaft in either direction is 
prevented when power is applied by the pulley carrying 
the hoisting rope. The shaft can nevertheless be al
lowed to rotate in either direction when the hand
operated rope is pulled. 

ACETYLENE G AS-APPARATUS .-EuGENE BOUR
NONVILLE, Jersey City, N. J. This apparatus comprises 
essentially a generating-chamber, a gasometer, and auto
matic means for cont.rolling the g'2neration of gas. The 
generating chamber has a tapering bottom to permit the 
ready withdrawal of the lime residue, and is provided 
with a carbid-receptacle, wheel-like in form, and divided 
into a number of radial, carbid-containing compart
ments. The IZasometer, by Its action in rising and fail
ing, automatically controls the generation of gas by 
mean s of a system of levers and rods connecting the 
c"rhid·receptacle with the gasometer. In order to pre
vent the escape of gas from tbe generator, a Jayer of oil 
is used, which constitutes an effective seal and renders 
the generator air-tight. 

FOLDING· BED .-JACOB LEVY, Brooklyn, New York 
METALLIC RAILWAY-TIE. - GEORGE A .  and city. The purpose of this i nvention ;" to provide a 

THOMAS F. PENROSE and WILLI AM R. WARE, Mere- I cheap and strong crib Nhich may be made of iron and 
dith, Ark. The purpose of this invention is the rro- which may be readily folded into a small space. Each 
vision of a tie, designed to be heIr! in place without the side and end of the bed is  made as a frame. The parts 
use of spikes, the adjacent ends being fastened together are hinged together at the corners, so that when the 
wi thout the nse of fish-plates. The tic is made in longi- bottom is removell or swung np these frames may fold 
tudinal sections, each formed with a pair of lugs, ar· so as to lie parallel to each otber, and thus occupy less 
ranged so as to engage opposite sides of the rails. The space than when opened out. 
lugs extend over the correspouding base, web, and un- SPECTA CLE ATTACHMENT FOR EYEGLASSES. 
der side of the rail .  Each lug is provided with an exten- -JOHN J . MUNDORFF, New York city. It sometimes 
sion. Bolts pass through the l ugs, extensions, and webs happens that, in violently moving the body, eye
of the rails. glasses fal l off. For this reason an attachment has 

been devised which c:m be temporarily secured to 
Miscellaneous I nventions. the glasses and which converts them into a pair of 

ELASTIC TRE AD HORSESHOE. - ARTHUR W' l' spectacles. The nttr.chment consists of slcri ll!!-armS 
CROZIER and GEORGE SMITH, New York city. The extending along opposite edges of the lenses, and 
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having jaws lttached to t heir ends adapted to embrace 
the edges of the lenses. (rile spring- arms are bent to 
one side. in opposite directions, so as to throw the jaws 
normally out of line '�'ith each other, the obj ect being 
to enable the jaws to be firmly clamped upon the 
l enses . 

CAXOPY FOR BOA TS .-JOHN C. HARLOW, Janes
ville,  Wis. rrhis canopy is so constrncteu that it can be 
Recnred at any desired distance a bove the gunwales or 
lowered in order to protect the cockpit when the boat is 
not in use. The canopy is mude 80 that a half-section 

tiller of tbe soil, the scientist or the stndent. Thev 

are edited by L. H. Bailey, of Cornell University, N. Y., 
which is in itself sufficient guarantee of the excellence 
and accuracy of the volumes . rrhe book bcfm"e liS is 

most valuable, and it is an extension of the the�is pre · 

sented to Cornell for tbe degree of Master of Scienc e and 

Agriculture. rl'he author was a bush fruit grower be

fore he was a university 8tudent. He is now Professor 

of Horticulture in the Rhode Island College of Agricul
ture and Mechanical Arts. so that in this instance an 
ideal combination of the practical man and the scientist 

at either side may be raised to_enable a person to enter is consummated . 
or leave the boat. BOILERS AND F U RNACE S .  Consi dered in 

WIRE-NETTING F O R  t:SE IN MANUFACTUR- Their Relation H  to Steam Engineer-
ING PAPER .-KARL KUFFERATH, Mariawei l er, Ger- ing. By 'V illiam Barr, P h iladel-
many. The rapid w.earing away of the wire fabrics ph i a : J. B. Li p p i n cott C o m pany. 
used in carryin!: t h e  fi l m s  of pulp bas been a great 1899. P p. 405, 468 i l lu strations. 8vo. 

The charge for insert-ion umder this head is One Dollar a 
l-Lne for each inserUon : about eiaht words to a line. 
Advertisements must be re,cei'ved at publication office 
as early as Thursday 1nm'n'ing to appear 'in the follow
'ing week's issue. 

Marine {ron 'Yorks. Chicago. Catalogue free. 
. . U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing �'orge, Turner Brass Works. Chicago. 
Yankee Notions. 'Vaterbury Button Co., W aterb'y, Ct. 
Handle & Spoke Mchy. Ober Latbe Co.,Cbagrin F'allB,D. 
For bridge erecting engines. J. S. Mundy, Newark, N. J. 

Astronomical Telescopes, Lohman Bros. , Greenville, O. 
FERRACUTE Machine Co.,  Bridgeton, N. J .  Full 

line of Presses, Dies ane other Sheet Metal Machinery .  
disadvantage in paper-manufacture. I t  i� t h e  purpose Price $3. 
of this invention to overcome the difficulty, by pro- It is a pleasure to examine a technical book which is m�����!i���:.e���:i�� ;��hir�;f��.

t
.��i :a::������ N��� 

vi ding a fabric having warp and weft threads, the gotten up in such excellent form as the present work. 

warp-threads of wbicb fabric are passed, with respect Tbe page is large, tbe type is clear, the illustrations lucid, 

to the top of the fabric, over one "'eft-thread aud under the text and the tables are valuable. Tbe author is 
two of the contiguous weft-tbreaus. already well known in steam engineering;  so that he 

BOX-FASTEXER.-Rl'DOLPH C. KUHN, La Crosse, hardly needs the �resent book t? assure the �eader of his 

Wis. The fastener is adapted to be applied partially to profeSSIOnal staodmg. No one IS better qualIfied to 
.
treat 

the body of the box and partially to the cover. The of the subject. 'l'he book is of g;reat value,
. 

and WIl; be 

parts of the fastener are so applied that the cover may wa;mly wel?omed
.
by all w�o are mterested m manu ac

be quickly placed in position and securely locked and I turmg or usmg bOlle�s . It I� a book we heartIly recom
unlocked . The cover has at one edge bracket-currying I mend to the mechanIcal englneer. 

projections upon Its inner face, one member of each C OTTON. B y C. P. B rooks. Lowell, 
bracket being adapted for engagement with the under M ass. : C.  P.  Brooks. 1898. Pp. 362. 
surface of a cover-projection . 'I'he otber member of 8 vo. Profuse l v  i l lu strated. Price $3. 
the bl'acket is provided with a spur adapted to enter the The present volume d�als with cotton-its use, varie-
end of the projec tion . A lug extending from the end of ties, fiber, structure, cultivation, and preparation for the 
the lower member of each bracket and beyond the up- market and as an article of commerce ;  also the manu
wardly extending member engages a staple on the cover facture of the cotton seed, and fertilizers, with a special 
when the latch of the cover is in its full locking posi- reference to cotton growing, ginning, and oil pressing 
tion. in the United States. 'I'be author waR formerly the Di-

SHUTTLE GUARD FOR LOOMS. -MAJOR T. MEL- rector of the London Technical School and is a recog
VIN, Fall River, Mass. To provide a .Imttle.gnaf\l. nized expert on the textile industry, both in the United 
which .hall prevent the shuttle from leaving the loom, States and in England. Cotton is the greatest o f  all 
should it fly out of the sbed, is the obj ect of tbe present fiber products, and the present volume deals in a thor
invention . The guard comprises brackets having aper- oughly scientific manner witb. the interesting problems 
tures, a rod sccnred at its ends by the brackets, and a which the growing, ginning, and shipping of cotton iu
connecting-picce for the brackets formed at its ends valve . The vollllne might readily have been made dull 
with reduced extensions passing through the apertures and uninteresting, as books on textiles are almost sure to 
in the brackets. be, but instead it is filied with interesting illustrations 

ADJUSTABLE CHAIR -DAN E. CARTER, 'l'raverse and is printed in clear type, admirably illustrated by 

City, Mich. By the oombination of a stationary frame high class engravings, although some of the engravings 

and an adjustable frame, this ,chair is adapted for use as of the machines show their origm, the trade catalogne. 
a lawn-chair, a reclining-chai r, an invalid's chair, a The text is interesting even to the general reader, and we 
couch, or a stretcher. The back, seat, and direct sup- do not see holV anyone who is interested in any way in 
port for the lower limbs of tbe person occupying the the cotton industry can fail to own this really i mportant 
chair are made of canvas, which, by meaTIS of a roller, volume. 
may be placed under any desired tension. PRISMATIC AND DIFFRACTION SPECTRA. 

COMBINED CLOTHES R A.CK AXD CLOSET. - Memoirs by J08e p h  von Fraunh ofer. 
EUGENE CHRIoTEN, Decatur, Ind. 'I'he combined Translated and "dited J. S .  Ames. 
clothes rack and closet has its back fastened to a sup- N e w  York : Harpel' & Brothers. 1898. 
port and provided with hooks. A shelf is supported Pp. 68, plates. Price 60 cents. 
from the back. Segmental doors hinged to the ends of 
the back abut against each other at tbeir free ends. The 
top of the doors and the shelf are connected with a 
flexible cover. A mantle made of two pieces of fabric 
is attached to the doors. 

COMBINED CANE AND FOLDING· CHAIR. -
N rELS CHRISTIANSON, Brooklyn� Nmv York city. Two 
half-tubes cnrved at one end to form a cane-handle or 
crook and hinged together, serve as the casing of the 
cane and the back of the chair, A seat · bar curved to 
lie in the crook of each half-tube extends down to about the middle of the tubes, and IS pivoted t.o swmg 
outward, being held in this extended position by a post 
adapted to lie within the tubes. 

Desigus. 

CIGAR-COUwrER UTEXSIL . - WILLIAM E. PAR
SONEl, Jr. , New York city. ThiEl dcsi.L,1'fl provides a 
box of cigars supported by a standard, an aicohol lamp, 
before which arc placed two cigar-lighters, and a cigar
cutter situated in front of the casings of the cigar
lighters . 

GAME-BOARD . - SIMON Yl. LUTZ, Bedford . Pa. 
This game- board is a!l ordinary checker-board, having 
an add.itional row of squares running both vertically and 
horizontally at the center of the board. TheBe addi
tional rmvs are red in color and constitute a red cross. 
When upon tbe red cro�s, a player is upon neutral 
ground, as it were, and cannot be taken ; he has, more
over, other privileges which may be decided upon before 
the gamc . 

CLOCK-BACK. - NATHAN L. WHEDON, Everett, 
Wash.  'rhe leading features of the presen t design con
sist in au offset on the back and in star ornament. o f 
the surface . 

COVERED DISH. - ADOLPHE PAROUTAUD, New 
York city. The body of this dish has an u pward swell, 
the upper portion of which is interrnpted by e�nhossed 
ornaments . Ri hbon- like handles are proviueu for the 
body and the cover. 

NOTE. -COpWS of any of these patents W i l l  be furn 
ished b y  Munn & Co . for 1 0  cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 

MILIT A RY NOTES ON THE PHIT,IPPINES. 
War D t' partment. W a sh i n gton, D. 
C. : Adj utant-Gene ral's Office. N 0-
vem ber, 1898. Pp. 309. 8 v o. 

An excellent collection of notes compiled from the 
best data supplied by the military map of the island of 
Luzon, plans of the cities and charts of the bays, harbors, 
etc. 

B USH F RUITS. B v  F. W. Car·d . 
York : Macmi l lan Com pan �' .  
Pp. 533. 1 1 3  illustrat i ons. 
Price $1. 50. 

Ne w 
1898. 

12 1110.  

Fraunhofer in 1814 worked independently o f  Wollaston, 
and discovered the lines in the solar spectrum which now 
bear his name. The paper of Fraunhofer in which he 
describes the results of his experiments is printed in 
fuil in this volume. The great merit of Fraunhofer's 
work ls the systematic, logical method by which he pro
ceeds from in vestigation to investigation . All modern 
work in spectroscopy is based upon that of Fraunhofer, 
aud a brief bibliography of the most important contri
butions is appended to this volume. We believe that this 
is the first volume of h Harper's ScientIfic Memoirs " we 
have reviewed. A number of volumes are in preparation 
which will deal with original memoirs by celebrated phy
sicists. 

THE F R E E  EXP A NSION OF GASES, 
Mp.moirs by Gay-Ll1ssac, J Dule, an d 
Joule and Thomson.  Transl ated and 
edi ted b y  J.  S. A m es. New York 
and Lon d o n : H arper Brothers. 1898. 
Pp 106. Price 75 cents. 

The present vol ume is another one of " Harper's Sci
entific Memoirs , "  aud the remarks made above upon the 
importance of series of this kind are borne out by the 
work before us. The papers are accompanied by bio . 
graphical sketcbes of Gay -Lussac and Joule. They wi ll 

prove of great interest to the physicist, 

FOWLER' S  MECH A NICAL ENGI N E E R ING 
POCKET BOOK FOR 1899. By W i lliam 
H. Fowler', A. M .  I. C. E. M anchest er, 
England : Sci p lJ t ifi(�  Publ ish ing Com
pan y. 1898 . Pp. 324 . 18mo. Price 60 
cents, 

'l'he author is the editor of The Mechanical Engineer, 
which, though started only a short time ago, has already 
shaken lip the dry bones of English technical j ournalism . 

There was an ample field for this newspaper in England, 
and \"e fecl sul'e there will be for this new pocket book, 
which is certainly published in a cheap and useful form. 
There must be some reason at the present time for 
the infliction of another pocket book, but the q uality of 
the l ittle volume before us is sufficient to demonstrate its 
right of existence. 'I'hough not as expensive as many of the 
English pocket hooks, it  is doubtful if any of them will 
prove o f  more value to the mechanical engineer. It is a 
book which we heartil y  recommend . 
SEWERA GE. THE DESIGNING, C O N -

S'l' RUCTION A N D  M AINTENANCE O F  
T H E  S E WERAGE SYSTEM. By A. 
Prescott Folwell. New York : john 
Wilpy & Sons. 1898.  P p. 381. 8vo. 
Price $3. 

For a number of years the author has been looking for 
the appearance of a work on sewerage whicb should em
body the most. recent data and ideas relating to the sub
ject and treating of both the combined and supply sys
tems in a comprehensive manner, recognizing the fact 
that such a work is needed hy engineers and engineering 
schools. We have also looked for a work of this class, 
and It has not been forthcoming. In view of tbis fact, 
the author has undertaken the task of supplyiug the de-

This is the sixth volume of what is known as the ficiency. While primari ly intended for practicing engi
Ii. Rural Science Series, " which is intended to include neers, the work has also been arranged with the idea 
books which state the underlying principles of agricul_ that it may be useful as a text book, The book will in_ 
ture in plain yet scientific language. They arc suitable terest many engineers who have desired a really modern 
for consultation alike for the amateur and professioual I book on sewerage. 

The celebrated " Hornsby-Akroyd ' J  Patent Safety Oil 
�Jngine is built by the De La Vergne Refrigerating Ma· 
chine Com pany. Fo( t of East l:38th Street. New York. 

rrhe best book for electrICians and beginners in elec-
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Mlllm & Co., publishers, 361 Broadway, N. Y. 

For Sale or Royalty. United States Patent No. 617,649. 

Improved Ice Skate. See cut and description on page 
52, this issue. C. }j'. Filor, care S. S. Moore, Trenton, 
N. J. 

Roche's . . New Standard " �lectric Necktie Pin. 
Works like a charm. Midget Battery. The electric 
light is a beauty and a wonder. Sent postpaid for $1.00. 

A gents wanted. 'V m .  Roche. 259 Greenwich St., New 
York. 

l.T Send for new and complete catalogue of ScientifiC 
and other Books for sale by Muun & Co., 3tH Broadway 
New York. Free on application. 

1£5 
HINTS 'l'0 CORRESPONDEN'I'S. 

Name", and A dd,'ess m ust accompanv all letters 
or no attention will be paid thereto. Tills is for OUl 
information and not for publication . 

R e ferences to former articles or answers should 
give date of paper and l'age or number of question . 

I n q u i  .. ie fiiiil not ans\verea in reasonable time should 
be repeated ; correspoudents 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 . 

Hn yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special �V ritten I n fo r m a t i o n  on matters of 
personal rather thau general interest cannot be 
expected without remuneration . 

Scicnt i fi c  A merican S u pplem e nts referred 
to may be had at the office. PrICe 10 cents each. 

Books referred to promptly snpplied on receipt · of 
price . 

[U i nel'a h l  sent f.or examination should be distinctly 
marked or labeled. 

(7576) J. A. W. asks : 1 .  Which is  the 
better way to make core of induction coil-of disks of 
soft iron and tiEsue paper like an armature core or to 
make it of small iron wire ? A. The core of an induc
tion coil is arranged so that it cau be maguet'zed length
wise as easily as possible. It is therefore made of wires 
extending through it  lengthwise. These are shellacked 
to prevent magnetic continuity through the mass cross
wise, so that each wire shall act alone. In the armature 
core of a dynumo the object is to have the magnetic flux 
crosswi8e. Hence, disks of sheet iron are used, and the 
flow of magnetism lengthwise is prevented by disks of 
paper. These arrangements canno't be interchanged. 
Both coil and dynamo would be ruined. 2. Is there any 
ad vantage in shellacked wire over bare wire ? A, Yes ; it 
insulates the wire . 3. Rave you any back numbers \vith 
a good article on coi l  making ? A. A good coil giving a 
6-inch spark is described in SCIENTIFIC AMERICAN SUP
PLEMENT, No. 1 1�4. A smaller coil is to be found in 
SUPPLEMEN T, No. 160, price 10 cents each . 

(7577) J. H. B. asks : 1. Can you tell 
me how to make a primary battery that will give eight 
volts and three amperes for lamp work, and that. can he 
bnilt and run at a reasonable price ? A. Five cells of 
bichromate plunge battery will give yon this cun·ent. 
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 792, for 
plans and description of this battery, price 10 cents. 2. 

Can you g�ve me any information or reference where it  

can be found in regard to phntographing an eclipse of 
tbe moon ? A. Lunar photography is not different from 
any other astronomical photography. A good equatori
all y  mounted telescope with clock work is  required. At
tach a camera in place of the eye piece and expose as for 
any other photograph. We fail to see what advantage 
there is in photographing tbe moon in eclipse, since 
there is less light then than at other times, and the moon 
has littlc ligbt at beRt. Todd's " New Astronomy," 
price $1.50, will give you simple instrnetions for celestial 
photography . 

(7578) .J. T. F. wri tes : F i ve dyn a m os, 
each of 20 lights, are run by five different engines. Can 
the current from these five machines all be turned into 
one line and run 100 lights ? If  so, suppoBing that one 
of the machines is weak 0,' gets out of order and fails to 
generate a current1 arc there devices made that wil l  cut 
it out of the circui t without injury to it or the others ? 
A. The five dynamos supposed in yonr query may be 
connected in parallel to the line, and each will send its 
current of the same voltage into the line. Such an ar
rangement itoJ not to be approved. There are numerous 
automatic cut-outs on the market for breaking circuit, 
should anything wbatever happen to one of the ma
chines. 

(7579) F . A. B. asks : Would it not be 
just as well to use a solid iron hoop in place of the iron 
wire ring for the armatnre core of the motor and dynamo 
described on pages 497 to 508 of H Experimental Sci
ence 1 1 ? A. A wrought iron ring may be used in place 
of the wire ring of simple electric motor as an armature 
core . 

(7580) E . M. M. asks : How can I con
struct a resistance coil so as to reduce a current of 150 

6 1  
amperes to 8 or 9 amperes, so I can charge a storage bat
tsry by attaching to the incandescent line ? 01' give me 

some simple method of accomplishing this. A. If yon 
wish a current of 9 amperes, divide the voltage of the 
current by 9. 'I'he quotient is the number of ohms of 
resistance required. You do not tell  us the voltage, nor 
do you give the number of cells in the battery to be 
charged-both absolutely necessary to be known to solve 
your queeLion . See answers to query 7232. 

TO INVENTORS.  
Of
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for -patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurmg patents everywh ere 
A synopsis of the patent laws of the U nited States and 
all foreign coulltries may be had on application, and per· 
sons contemplating the securmg of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO.,  office SCTRNTI FI C  AM ERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

J ANUAR.Y 1 7 ,  1899.  
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

[See note at end of list about copies of tbese palents.] 

A larm. See Burglar alarm. 
Alkyl·hypoxanthin and making same, E.  Fischer 618,045 
Alkyl· purin and making same, E, Fischer . . . . . . . . .  617,985 
Anthraquinone derivative and making same, O .  

Bally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,981 
Asphalt, machine and apparatus for extracting 

and refining, A.  F. L. Bell . . . . . . . . . . . . . . . . . . . . . . .  617.712 
Bag lill er, J .  C. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61. ,961 
Balance escapement, A. R. Colburn . . . . . . . . . . . . . . . .  tn7,b52 
Ball. See Rubber ball. 
Ball j oint. U. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,R33 
Battery. See Galvanic battery. 
Bearing, ball. E. F. Obenchain . . . . . . . . . . . . . . . . . . . . . .  617,7114 
Bearing for carriage wheel s ,  roller, A. C. Brown. 

ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,802 
Red cover holder, M.  B. Kendrick . . . . . . . . . . . . . . . . . . 617,879 
Belt fastener, A. Scheuerer, Jr . . _ . . . . . . . . . . . . . . . . . .  tn7 , , 7 fi 
Bicycle adjustable seat post, Irish & Markell . . . . .  G17.8:-n 
Bicycle attachment. C.  Cretors . . . . . . . . . . . . . . . . . . . . . tn8,041 
Bicycle cle lner in form of a glove, T. C. Martin . .  fi17,7;,[) 
Bicycle driving mechanism , J.  A. Birchler . . . . . . . .  G17.Ri3 
Bicycle pump, F. S. Chase . . �· . . . . . . . .  , . . . . . . . . . . . . . . .  617 .!t\4 
Bicycle sprocket wheel, F. W. Wunderlich . . . . . . .  G17 .i !l7 
Bicycle support, W. F. Williams . . . . . . . . . . . . . . . . . . . . m7,11l1 l  
Bicycle wheel, G. Hayes . . . . . . . . . . . . . . . . - . . . . . . . . . . . . .  617.74;) 
Bicycles. adjustable and reversible handle bar 

fc)r, G-. Ii'. Sayers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.941 
Binder back, temporary, H. C. Miller . . . . . . . . . . . . . .  617 .758 
Binder, temporary, H. C. Miller . . . . . . . . . . . . . . . . . . . . 617, 757 
Block. See Paving block. 
Blotting paper holder, G. W. Huber . . . . . . . . . . . . . . .  617,7'47 
Blowpipe, W. S. Filley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tn7,72H 
Board. See I roning board. 
Boil-ers, fire box for watertube, A.  (f�. Hack . . . . . . . . 617,959 
Book holding clamp for indexing purposes, S. N. 

Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,787 
Bott le. P . . 1. Friedrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tJl7,7RS 
Bottle, A. U. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.021 
Bottle stopper, :F'. W .  Waterman . . . . . . . . . . . . . . . . . . . .  tn7,975 
Bottle. telltal e,  G .  E. Smith . . . . . . . . . . . . . . . . . . . . . . . . fj] 7,782 
Bouquet holder, R. J. Bratton . . . . . . . . . . . . . . . . . . . . . .  617 ,951 
Box. See Wooden box. 
Brake. Car brake. 
Brake lever, S. A. Roseman . . . . . .  , . . . . . . . . . . . . . . . . . .  617,9fl5 
Brusb J. M. Poe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gl7.E084 
Bru8:�, fountain, }j�. J. Parish . . . . . . . . . . . . . . . . . . . . . . . 617,882 
Buffing and polishing m achine for shovel han· 

dies, W. D. Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617 ,940 
Bulkhead doors, means for automatically operat· 

ing, Door & Stuhler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti17..%:'J 
Burglar alarm . C.  rl\ Kunz . . . . . . . . . . . . . . . . . . ;, . . . . . . . . G17.U31 
Burner. See Gas burner. 
Cab, hansom , .J.  I • .  Lawrence . . . . . . . . . . . . . . . . . . . . . .  6l8,0:�B 
Cab , hansom. C. Thomas . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  fil7,HAA 
Calendar, desk, O. Kling . . . . . . . . . . . . . . . .  . . . . . . . . .  617,832 
Car brake, J. C. Devlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,72'2 
Car brake, C. V. Rote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,77� 
Car loading apparatus,  P. Oberst-. . . . . . . . . . . . . . . . . . . 617.Wi8 
Carbureter, R. D. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.002 
Carpet sw eeper, J. W. Sykes . . . . . . . . . . . . . . . . . . . . . . . . 617,991 
Carriage, baby, M. L. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . 611,SOO 
Carriage, child's,  G. R. Chisholm . . . . . . . . . . . . . . . . . . .  617'.717 
Carriage, folding, L. A. & B. A. G reyer . . . . . . . . . . .  618,032 
Cash recorder, A. U. Hougb . . . . . . . . . . . . . . . . . . . . . . . . 618,035 
Cash register, W .  H. Cleasby . . . . . . . . . . . . . . . . . . . . . . . . tn7,718 
Cellul ose separator, It. Dietrich . . . . . . . . . . . . . . . . . . . .  617,!�S:3 
Chain. detachable, H. M. CaldwelL . . . . . . . . . . . . . . . .  617 ,'71ti 
Check receptacle and cash drawer. combined. A .  

R .  Miranda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,7fiO 
Chest, mess, G. A .  Brackett . . . . . . . . . . . . . . . . . . . . . . . . . 617, 7 1 :{ 
Cigar cutter and match safe, A. R. Fossum . . . . . . . 617.7:'12 
Circuit closer, magneto. J. E. Fuller . . . . . . . . . . . . . . . til7,S;")S 
Clamp. See Book holding clamp. Gear cutter 

clarno. 
Clasp, J:F. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,944, 6l7 . 9 : .-, 
Cl eaner. See Bicycle cleaner. 
Coal receptacle, Bailey & Arm strong . . . . . . . . . . . . . .  617.'j·07 
Cooking utensil , 'V. A. Kuster . . . . . . . . . . . . . . . . . . . . . . 617.&8t1 
Copper, electrolytic refining of, 1£. A. Smith . . . . . . 617.&iti 
Corner bead. E. B. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,881 
Corset an d abdominal su pporter, combined, E .  

A .  Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617, 731 
Coupling. See Pipe coupling. rrhill coupling. 
Cow hitching device, W. H. Knapp . . . . . . . . . . . . . . . .  618,088 
Cowl. L. II. Honigbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  617.745 
Crank and pitman connection, T. A. Galt . . . . . . . . . 617,957 
Crusher. See Ore crusher. 
Cuff holder, J .  M. Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,924 
Cultivator and potato digger, combined, S . . K .  

Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,786 
Cultivator tooth, W. L. Beall . . . . . . . . . . . . . . . . . . . . . . . .  617,711 
Current motor, t1uid, ,V .  Borrman . . . . . . . . . . . . . . . . . 617,874 
C urrents, method of and.means for deriving poly· 

phase, H, A. W agner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,842 
Curtain or portiere pole rin g and fastening, E. J .  

�'oree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,005 
Curtain stretcher bar, 'V. A. Mayr . . . . . . . . . . . . . . . . . . 617,8tH 
Cushion tufting apparatus.  A. ��reschl . . . . . . . . . . . . . 6]8,030 
Cuspidor, Holloway & Reichard . . . . . . . . . . . . . . . . . � . . 617,878 
Cutter. Hee Cigar cntter. 
Cutting and folding machine, M.  Spitzer . . . . . . . . . . 618,016 
Cntting- machine, double, A. J. Sackett . . . . . . . . . . . . 617,885 
Dentist's mercury holder. C. Schweizer . . . . . . . . . . . . 617,777 
Digger. See Potato digger. 
Diving bell ,  S. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,750 
noor lock, key l ess, J. Arner . . . . . . . . . . . . . . . . . . . . . . . . 617.980 
Draught equalizer, n. M. Boylan . . . . . . . . . . . . . . . . . . . .  617,826 
Dredging, snction, 11'. W .  Krogh . . . . . . . . . . . . . . . . . . . .  617, 899 
Drier. See �'ruit drier. 
Drill.  See Rock drill, 
Dumb walter, J .  E. I ... ehrman . . . . . . . . . . . . . . . . . . . . . . . . 618,040 
Dye and making same, yellow, O. Bally . . . . . . . . . . .  618,000 
Dye, red, H. Kirchhoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617 .96:l 
Dynamo regulator, constant current, J. J. Wood.  617,7�)3 
"'�duc-ational apparatus, W. Pau l .  . . . . . . . . . . . . . .  , . . . .  617.&'"3 
11--::u-g' beater. G. M. [1'itch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618'()29 
P:l ectric condenser, Co S. Brad ley . . . . . . . . . . . . . . . . . . . 6li,714 
Il-:lectric currents, apparatus for producmg. M. C. 

Mas ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,HOl 
Electric supply motor meters, counting m echan' 

ism of, S. Ev ershed . . . . . . . .  . .  _ . . . . . . . . . . . . . . . .  617,726 
l1Jlectric switch, inclosed, 'V. M. Rrown . . . . . . . . . . ..  617,715 
I�lectncal alarm matting. A. D. Risley . . . . . . . . . . . . . 617,!-J38 
flJ J ectrode, zinc, .1 . D. 1Jarling . . . . . . . . . . . . . . . . . . . . . . .  tn8.043 
l1"Jl ectromagnet. 1\1. Schiemann . . . . . . . . . . . . . . . . . . . . . . 617,8;)8 
f1--::levator. See "Vater el evator. 
El evator, C. D. Reeberger . . . . . . . . . . . . . . . . . . . .  617,778. 617. 779 
Elevator, G. A.  \V heeler . . . . . . . . . . . . . . . . . . . . . 617,7b8, ()17. 7.s�) 
Elevator safety lock. R. Butterworth . . . . . . . . . . . . . . 618,U:!5 
Engine. See Explosive engine. ltotary engin e .  

-Steam engine. 
Engine,  \V .  8.  Colwel l .  . . . . . . . . .  . ,  . . . . . . . . . . . . . . . . . . . .  617 .S07 
gngine. A. E .  McCollum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61�, 7tj2 
Engines, electric igniter for explosive. F. E .  

Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617 , 806 
Explosive and making same, G. M. Peters . . . . . . . . 617.�U6 
Explosive engine. A. 'V inton . . . . . . . . . . . . . . . . . . . . . . .  617 ,978 
Fabric. See K nitted fabric. 
Fabrics. making colored designs on woven, F. 

Rettig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,772 
Feed device for small work pieces, F. A. Meisch-

ner . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.9!1O 
�\m ce, iron, J .  ��. Ploeger . . . . . . .  , . . . . . . . . . . . . . . . . . . . ()17.�3 
r<'ilter, Agge & !'iye . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,870, 617,871 t�lli:�s ,

WaJto�l��ic ' 'reg"Uititing ' weir' 'for: Vi: ' B :  617,861 

Filt�;;�i.i app,ij.;'iiiS: Vi: R;,';v;,; ... ·:::. ·::::::. ·:. ·::. ·.·.·.: gH:�W 
(Continwx! on l)(1{)C Gil.) 
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ORDINARY RATES, 

Inside Page, each insertion� - ,. a cents a line 
Back Page" each insertion. - - $1.00 a line 

Ir" Fur some classes 0' f Advertisements, Special and 
Hir;her rates are reqnired. 

'rhe above are charges per agate line-about eigbt 
words per line. '11h is notice sbows the widtl1 of the i ine. 
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ment, as the letter press . Advertisements must be 
receiyed at Publication Office as early as Thurs(lay 
mornmg- to appear in the fl , l l nwing- week's issue. 
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FootaudHandPowerlllacninerg 

SEND FOR CA TALOG UES
A-Wood-working Machinery. 
B-Lathes, etc. 

SEl'fECA FALLS MFG. COMPABY. 
6 9 5  Wat e r  S t . ,  Seneca Fa l l s ,  N. Y. 
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T H E  H A L L  

BRASS  P I P E  WRENCH .  
A P .. :RFECT '1' 0 0 1 .  

W I T I I  I<' IU C'I' I I I � li ltl i'. 
Bl'��'ina-8 for all sizes and shapes. 

H igh ly  pol ished pi pes made 
up witbout scar or injury_ 
Fo'r ()il'Cula'rs and Prices 

WALWORTH M F G .  C O . ,  

LAT H E S  
FOR 

C U N S M I T H S .  TOOL 
M A K E R S ,  E X P E R I 
M E NTAL A N D  R E PA I R  
W O R K ,  ETC. 

SeM for Illus. CatalDo. 

����!���!t W .  F .  & J n o .  Barnes C o .  

� 1999 Ruby Street, 
ROCKFORD, ILL. 

The Queen Acme N o . 5 M ic roscope 
N EW M O D E L  AS PER C U T .  

T h e  Ideal Microscope for Amateur 
Research. Stands unequaled for preCise 
and aCCl Lrate adjustments and optical 
�i(�1�601�������s���
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om 
Send for nr,w Microscope Oatalogue B. M. 

Q U E E N  & C O . , I N C .  
1 0 1 1 Chest n u ,  S t . ,  Phi lade l p h i a ,  Pa. 
I I  A Torno That Tolls of Tools," 

Al l  about every known Too], large and 
small, and its uses, size, weight, and 
present mar�et price. Every 'l'ool de
scribed and Illustrated by fine and ac
Cllrat,e cuts Send at once for MONT. 
GOMERY & CO.'S tborougbly up 
to da'.e TOOL CATALOGUE tor 1 898. 510 pages with index. Pocket 
size IP,4x47,i, rounded edges and stitched 
coveI"s. Every foreman of workshop 
or factory should have a copy. Mailed 
for 25 cents by 

MONTGOMERY & CO. 1 05 Fulton Street, New York. 

TOOL  M A K E R ' S  E N O I N E  
10 in. swing. Is made for those 
who require very accurate work. 
A l l  parts are ti tted in the m03t 
(�a reful manner t-o insure accura
CY in turning, barinil. facing, etc. 
' lrhe change gears permit cutting 
th l'f"ads of � to 19'2 PE"f inch and 4 
to 9fi per centimeter. Tools fur
nished include chucks, collets, 
cutters for turning. tbreadin�, 
��J�

i
�j;�1o:s�g.

i
��'c���fo��: 

T il E  PRATT & W H I T N EY C O "  Hartfo rd.  C o n n  . . U .  

Knead i ng and M ixing Machi nes 
Over 6200 in use . Over 300 varieties 

in 155 different industries. 
Paten ted in all count.ries. 
W E R N E R  & 

P F L E I D E R E R  
ch. Build
of Cbemi-M"phin,,"v also at 

DORMAN'S 
VULCANIZERS 

a r e  u s e d  a l l  over t h e  world.  
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1.000. A I I  Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. 8ea18, EngravIng and 
Die Sinking- of all kinds. Established 18flO. 
Printing Presses, with complete outfits, 
from $1 to $100. IF Send for Oata!oQues. 

THE J. F. W. DORMAN CO. 
12·J E. Fayette St.. Baltimore. Md .. U. S. A. 

ACETYLEN E APPARATUS 
Acetylene number of tbe SC1:b:NT1 F1C AMERICA ,,' Sup
PL.KM I!;NT, describing. with full illustrations, the most 
recent, simple or borne made and commercial apparatus 
for generating acetylene on the large and RIDall scale. 
�rhe lIas as made for and used by the microscopist and 
student ; its use in the ma.gic lantern. Tbe new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC A"l<RICAN SUPPLEMENT. No. 101i'-. 
Price 10 cents prepaid h y  mai]o For other numerous 
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address. MUNN & Co ., 361 .Broadway New York. 

J citutifit �tutricau. 
Finger sbleld or protector. O. E. Fowble . . . . . . . . . . . 617,929 
Firearm. B. Hemming' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,03.'1 
�'irearms. extractor detent for, E. A. Weisheit . . . 617,943 
Fire escape, C. R. HarrIs . . . . . . . . . . . . . . . . . . . . . 617.739. H17,74U 
Fluid pressure generator, L. Le Pontois . . . . . . . . . . .  617.753 
�'orceps. alveoli amputating. G. B. Clement. . . . . .  HI'l,!}55 
Fruit drier. Thomas & Thompson . . . . . . . . . . . .  : . . . . . 61i.H23 
�·uel. mallufacture of. G. Spiecker . . . . . . . . . . . . . . . . . fil7,867 
l1'urnace. See H eating furnace , Metal iurJ;{ical 

furnace. Smoke consuming furnace. 
Fuse plug. L. C. OrrelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.765 
GalvaniC battery . . J. D. Darling . . . . . . . . . . . . . . . . . . . .  - 618.042 
Galvanic battery, C. T. IUchmond . . . . . . . . . . . . . . . . . .  617.�Jl8 1 Game apparatus. C. Edwards . . . . . . . . .  , . . . . . . . . . . . . .. 617.H2ti 
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for freeing. lighting. or extinguishinl!. P. L .  
Gas

G
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Gas generating apparatus. acetylene. L. S. Buf.· 
fington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.800 

Gas generator, acety lene. '1\ E. Scantlin . . . . . . . . . . . til7,775 
Gas generator. acetylene, E. If. Smith . . . . . . . . . . . . . 6]8,015 Gas. steam, air. etc .. cutoff for, T. H . . J. Leck-

band . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ... fil7.812 
Gaseuus fuel. apparatus for generating and uti l iz -
Gati�gw��Bti:�'.����: : : : :  : : : : : : : : : : : : : : : : : : .' : .' : : : : .' .' : :  �U:��g 
Gear cutter clamp for wheel blanks. U. Eber-

hardt et a L .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.723 :�����ti;��::��:::::.����r�
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'n'lter  Glass cylinders. manufacture of. W .  Buttler . . . . . . 617.923 
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as'f��: The. most s�tis.f�ctor.l machine yet 

ring molten. W . :H':. Smith . . . . . . . . . . . . , . . . . . . . . . . .  617.818 �evlse� f<;lr Igmtlnll has and Gaso-
Glass roll ers. method of and apparatus for mak- hne Eng!lles. It q.as permanent 

ing. W . Butt ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,!}21 �agnet 
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Glass tank. A. O. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611.748 Ul'd
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Glassware, apparatus for fire finishing W. Butt- an I mal) e r.un.J n �l. er lfectlQn. 
ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' . . . . . . . . . . . .  617,9'JO Send tor escr1,phve ()trcular ··S. A . "  
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O H17.950 
The Holtzer·Cabot E lec. Co., Basion (Brookl ine) Mass. 
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. : �i� '818 Grain drying apparatus, J. Senior et al . . . . . . . . . . .  617:fH6 MIETZ & WEISS 

Graphite articles. manufacturing, E. G. Acheson. 617.979 
Gun, wire wound; H. P. Hurst . . . . . . . . . . . . . . . . . . . . .  617.036 
Hair. machine for picking curled. E. Beers . . . . . . . . 618.023 
Handle. See Saw handle 
Harvestet. binder, M. MilJane . . . . . . . . . . . . . . . . . . . . .  617,75!) 
Harvester, corn, M. Schlachter . . . . . . . . . . . . . . . . . . . . .  617,971 
��:?i��r�ri�nf��t�g�t��'u�us�'p��C�erg:::: : : : :: :  �t�'�f 
Heteroxanthin. making. E. }l'ischer . . . . . . . . . . . . . . .  , 617:986 
Hone. electromagnetic. T. R. Smith . . . . . . . . . . . . . . . .  617.783 
�;��7;i�t���
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�,���n.� . .  ���
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Hydraulic machine,ry. R. H. Stevens . . . . . . . . . . . . .  6l7:91o 
Hydrocarbon burmng apparatus, G. Tresenreu-
Ice.

t
��·parat:us·for· prod;iciiig 'c;y�tai,' F: Boe·�.'.' .' : :  �g:�� 

Ice cream dIspensing apparatus. A. L. Goodman . . 618.046 P ? lee �achin�s. gas pump for, J. J. }i·aulkner . . . . . . . . 618.004 ower Iro.llln� board, C. L .  Leonard . . . . . . . . . . . . . . . . . . . . . . . .  617.7ft2 • 

KEROSENE  
ENGINE. 

'l�he most economtcaJ power 
known. Absolutely sa.fe and 
reliable. Runs with common 
kerosene. Perfectly auto
matic. Patented 1897, U. S. 
and European countries. 
1 2 8 · 1 3 2  Matt S t . ,  N ew Y o r k .  

Power ? Power ! 
Irrtgatlllg tlume. movable, J. B. McDill . . . . . . . . . . .  617.991 
J Oi1;

int
�ee Ball jOint. Rail joint . Universal RACINE GAS AND GASOLINE ENGINES. 

. l ournal bearing. W. Corver . . . . . . . . . . . . . . . . . . . . . . . . 617.719 LOC A L  E N G I N E A G E N T S  WA N TE D 

j{riu:,!'J\��
o
:p���!t"';'�ig���b .CC.

S
��I�SCO : : : : : : : : : :  �i�:� RaCine Steam and Vapor 

Knitted fabric, striped. H. Swinglehurst . . . . . . . . . .  6 18.017 Launches. Racine Row and 
Knitting machine, .W . Spiers . . . . . . . . . . . . . . . . . . . . . . . . 6l7.820 Sail Boats. Send stamps for 
f�:�

d
p�

r
a2et�ie�:���·geiie�aii�ig: 'W':X: B;tr·�o�s:: �n:+M Catalogue. Specify one wanted. 

Lamp. acetylene gas generating. C. S. Forbes . . .  , .  617.730 CARSE BROS CO 
t:�g' ��r��:��. ��[h
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I�;idrra�p�r����i�or 617.774 64-66 Wabash Ave., • Cbi;�gO. 
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Lathe, wood turning. W. S. Damon . . . . . . . . . . . . . . . .  617:721 THE ELECTRIC HEATER. -A VALU-
Laundry dampening machine. 'rerry & Christen . 618.018 able paper, with working drawinge of various forms of 
Lifting apparatus F A Gordon fil7 828 Lhe electrical beaters, including electric sol dering iron, 
Linotype machine. P. rr. Dodge � : : : : : : : : : : : : : : : : : : : 6U5:044 electrtc pad for the sick. etc. 6 illustrations. SCIEN
LOC

l�'Ck�
ee Door lock. Elevator

. 
safety lock. Sash ��I�a����c::n �Ucti��al�1fln!;8���le�:'

iCe ]0 cents. 

Log turner and loader. T. S. Wilkin . . . . . .  617.844 to 617,846 
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When you see that sign on a barher shop 
"Williams' Shaving Soap used here ,"  you 
need not hesitate to enter. You may be sure 
of a good, clean , conlforting, refreshing 
shave. Above all , you are safe from the 
dangers which lurk in cheap, inferior shav
ing soaps. 

WILLIAMS' SHp,.. VING SOAPS are used 
by all first-class barbers, and are for sale all 
over the world. 

The J .  B. Williams Co. , Glastonbury, Ct. 
Depots : London, Paris, Dresden, Sydney. 

HOISTlNG ENGINES 
operating on  GASOLINE. 
J) l I'\'1' I I,[, A  '1'}; orCRU 1 1 )0;  
U I L .  Both Fnct i ( ' n  and 
Geared Hoist, from 10 to 50 
H. P., for lU i l l C S .  (�ual'" 
.. i f� S .  n o c k � ,  etc. Great 
Saving- over steam. especia ll:v 
where wood, coal or water 
are sca:::ce, Send for catalog. 
Guaranteed fully. State size 
wanted. Address \V � hCI' C';a!!i and Gaso l ine  En
gi ne eo • •  402 S. W. Boulevard Kansas City, Mo. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFI C  AMI!�RICAN SUPPLEMENT 1 J �3 • 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for 1897 catalo,'lle. 

IJooms. intermediate selvage forming mechan-is!ll for. W. J. Lutton . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  617,859 
I.ubrICator. H. Frobose, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.898 
Masticator, H. 'N. Godfrey . . . . . . . . . . . . . . . . . . . . . . . . .  617,735 
Measuring small visual angles. instrument for, 

L. K. BelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,8g5 
Medicine glass. J.  L. Burton . . . . . . . . . . . . . . . . . . . . . . .  617.952 
MedIcines. disguising unpalatable. D. �'. Daven-

port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.956 
Metallurgical furnace. tipping. P. T. Berg . . . . . . . . .  617.918 
Meter. See Water meter. 
Mil 1 .  See Sawmil l .  

1: n�vn SOld for [�ss tban $7.00. 1e 1e Our easb Off�r $2.00. 
'-LITTLE O IANT  U P R I O H T  D R I LL P R ESS.� 

Stands 15 inches high. Sultable for drilling T H E  FRASSE CO 
."'" electrotypes, ligbt hardware and other work . , 

requiring quick speed. 2l  Warren Street, NEW YORK. 
Motor. See Current motor. 
Mud guard. O. Peterson . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  617.836 
MUSICal instrument tailpiece. stringed, G. 11\ 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.915 
Necktie. C. Goldtbwait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.738 
Necktie holder. J. M.  Barrett . . . . . . . . . . . . . . . . . . . . . . . .  617.709 
Nut wrench . axle. J. Harter . . . . . . . . . . . . . . . . . . . . . . . . . 617.742 
ordnance. horizontal breech block for. C. Pohlit . 617,007 
Ordt:ance. safety lock for breech loading. C� Poh-

lit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.!lO6 
Ore crusher. C. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H17.781 
Ores .. extracting metal l ic, Smith & Lyng . . . . . . . . . . . 617,!}n 
�:��i�� ��:�iston�
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e
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e
�etaliic: 'X: L: 'iia�k'es: 

617.749 

pac�?��
b
m·ach·ii;e: ·c: ·s: 'R;de�: : : : : : : : : : : : : :  ::tiii.8ii2. �1Hm\ 

Pai l ,  dinner. J. H. BrOwning . . . . . . . . . . . . . . . . . . . . . . . .  617,803 
Paintin,l.! machine, M. G. Barrier . . . . . . . . . . . . . . . .  , . . .  617,982 
Paper cutters. counting attachment Ifor Irotary. 

C. H. Remington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.9�7 
Paving bloek, J.  H. Amies . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,705 
Peanut gatherer. J.  W. Pope . . . . . . . . . . . . . . . . . . . . . . . 617.814 
Phonograph or graphophone record holder, C. A. 
Ph01��;a��r.;�h.;.tte,:: G: C: 0: Lange::::::: ::::::: �1�:g&\ 
Picker. See Slate picker. 

This beats Wmd, Steam. or Horse 
Power. Hre o tler the 

WEBSTER 2Jii actuaJ borse power 
GAS E NGINE 

for $150, less 10% discount for cash. Built on interchangeable plan. Built 
of best material . :Made in l ots of 100 
tbererore we can make the price. Boxed for shipment, weight 800 pounds. 
.Made for Ga8 or Gaso i inb. Also Horizontal Engines, 4 to 30 horse power. 

l1r lVrite for Special Catalogue. 
W E BSTER IVi f G .  CO .• 1 0 7 4  West 1 5th  St .• C H I CA G O  Eastern Branch, 38-D Dey Street. New York City. 

GEO. H.GERE Y; CHTA··LAU NCH WORKS. 
FI N E  C A B I N '" " GRAN D RAPIDS. M ICH. �!'.EJ.'s�t����.�!I.j�gl[lI[lI[l�[lI;iii 

M O N J TO R  GAS O LI N E  
PictUre. transfer, C. Troeger . . . . . . . . . . . . . . . . . . . . . . . . 617.8ti8 T Pin. See Upholstery pin. H 
�m� �g�gU�i: ii.�u������·e: : : : : : . : : : : : : : : : : : : : :::. �n:��� E 
�l1gg��: �·r�j,�J!7J1j.
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Printing press sheet adjuster. W. Carter . . . . . . . . . .  617.M1 "'----------_____ _ 
Propeller for sbip •.  hydraulic. A. Plecber . . . . . . . . . 617.969 
Pump gear, L. H. Nicolas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.936 
Pump valve and cylinder. A. Starke . . . .  : . . . . . . . . . .  617.B12 
Pumping apparatus. W. B. Mason . . . . . . . . . . . . . . . . . .  617.934 
Pumping oil wel ls . device for, G. H .  Purdy . . . . . . .  617.770 
Punch . .  J .  L. Baltzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.022 
Rail joint. A. Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.744 
Railway. conduit electric. R. W. Barkley . . . . . . . . . .  617.708 
Railway crossing. P. Vogle . . . . . . .  , . . . . . . . . . . . . . . . . .  617,H74 
Railway rans, means for bonding. F. Hachmann. 617.737 
Railway system. electric, E. B. W. Reichel . . . . . . . . 617,837 
Rake. See Stalk rake. 
Razor. F. Patak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61.,835 
Recorder. See Cash recorder. Sales recorder. 
Reg-ister. See Cash register. 
Regulator. See Dynamo regulator . Pressure 

WELL DRILLING 
Machines 

OVer 70 sizes and styles. for drilling either deep or 
shallow wells in any kind of soil l 'T  rock. Mountpd 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N, Y. 

Rel���J�
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r .
. . . . . . . . . . . . . . . . 617.854 OUFFS El:ELD 

Riveting machine attachment. R .  S. Moore . . . . . . .  617,834 
ltoad making and repairing machine, M. G. Bun-

nel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.024 
lign�;I�l���·r?L�W���;;riey::::::::::::::::::::::. : �l+:� 
ROOfing, paving. etc., composition for, C. E. An-
Rot���

n
:rigiiie: i\ ... · P: 'Eige'n : :  : '. : : : '. : :  : '. : :  : '. : :  : '. : : : : :  �H:�gtl 
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31�

r r���·h�i�g":t�.ta�hment: ha�iiesB: 'j : ' w :  617.796 

Sad�:i���h��iies�·. 'C·. ·j. 'Co�;pe�· . .. .. .. .. ..
.
. .. .. ..

.. ........ .. . .. .. �1�:�� 
Sales recorder; manual. A. C. Hough . . . . . . . . . . . . . . .  618.034 

Expansion and 
Foreign Patents 

Reduction in Fo reign Patent Fees. 

A FTER FEBRUARY 1 ,  1 89 9 .  

TO meet the demands of our clicnts w h o  dc-
sire, in view of our new foreign possessions 

and our vast export trade. to protect t.heir inven
tions in foreign countries, we beg to announce 
that we have m ade a material reduction in our 
charges for foreign patents. 

Our export trade in 1898 amon nted to $1,233.600.-
I 636. showing an increase of $ 153.766,340 over that 

of the year 1897. The balance of trade in favor of 
the United States amou nted to $600.000,000. These 
figures indicate the hoI!] which the American trade 
is getti n g  on foreign markets. and American m an
ufacturcd goods arc now being shipped to all parts 
of the world.  The importance of procuring protec
tion abroad for new inventions was never as great 
as it is now. Thc prices at which foreign patents 

, may now be ohtained arc about one-half what 
they were fi fteen years ago. and there is no reason 
why meritorious inventions should not be patented 
abroad before the United States patent is issued, 
and the right of procuring such protection is lost. 

�:�� g:��: �� H�t�.����.� : : : : : : : : : :  : : : : :  � : : : : : : : : : : :  �g:��h 
Sash lock and alarm. W. Madison . . . . . . . . . . . . . . . . . .  (;17.989 M I C R OT O M  E o  This new schedule of fees will go into effect on 
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d�O��t�t��� February 1,  1899. 
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o��d !��g_ 1 For particulars in regard to foreign patents, to-

Sca le computing, C. S. Morris . . . . . . . . . . . . . . . . . . . . . .  617.003 matically by the touch of a gether with a statement of our red uced fees. see 
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ob; our Handbook on Foreign Patent Practice, sent 

Screen. See Head screen. J O S E P H  Z E N T MA Y E R . I free on application. Address 
Screw wrench. J. H. Coes . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.026 2 1 1 5  1 1 t h  St P h i l a  Pa Separating materials by centrifugal force. appa- I �,. and Re�':irIDg. · '  . , . M U N N  & CO. , 3 6 1 Broadway, New York. 
Sep���t�:.ors�e ���r���'e 'sei;a:r�t(;�: " " "  .617,864, 617.8H5 _1_D_

e 
_________________________________________ _ 

Sewing machine presser foot. S. Laskev . . . . . . . . . . .  617.751
1
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l
�: . .  ?: . .  �: 61§.0l2 0 00. a nt 1(\ er ay . /' .. Shade. cnrtam. R. M. Baud . . . . . . . . . . . . . . . . . . . . . . . . .  �1 4 .'799 I A. (  � 'I Sharpener for edge tools. J . S. Hoerner . . . . . . . . . . . .  61§,008 1' You can earn it by making yourself worth more. We will make you worth more and help you to a better 

8hear�. A . .  J .. KFank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 1.9fl4 PQsition if you will devote sElme of your spar

.

e time at home to study. ( 'ourses by mail in Elecctrical, I Sh�lvmg. Llppmcott & .Hal l .  . . . . . . . . . . . .  ,' . . . . . . . . . .  617,965 lllechanical, Civil Rnd Mining En�ineerinl H  Mechanical Dra,,"'ing and lliachine Design ; ShlP.S . means for stoppmg shot '!Joles In water- Architecture, etc. Cost next to rothlng. Best Text Books Free. Write for free illustrated 100-p!lge S. A. 
bght compartments of, MaurlCe & ClriLplet .. . .  617,902 circular, sample pages of text books, drawing plate and booklet of letters from students all over theworld .  

(Contmuell o n  paQII 63) THE UN ITED CORRESPONDENCE SCHOOLS.  1 56 FIFTH AVENUE. NEW YORK. 

© 1899 SCIENTIFIC AMERICAN, INC.
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Founaea by Mathew Carey, 1785. �ir�all':i��I�t*C:IJ:v.e

�Olen;�n: : : · : : : : : : : : : : : : : : : ���:llt� l CAN I BECOME AN ELECTRICAL ENGIN EER ? H E N R Y  C A R E Y  BA I R D  & CO.  Signaling, method of and apparatus for, R .  F. . . • 
I N DUST R I A L  P U B L I S H E R S ,  BOOKSE L L E R S '" I M PO R T E R S  Sk 

�·osh
er .. . . . .  "i,'' ' ·i: · · . .  "Ii ' " ·M"j . .  it . .  i · · . . . . . . �lZ·W� · 

Skl':t
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�u��o���n:r��?r� :;'°ai;[-hoid�;'. c��IJ'bined; I .  ]<'or our Free, handsomely illustrated book entitled " C a n  I Become an Electrical Engineer1 " 
8 1 0  Wa l nut S t . ,  Ph i lade lph ia, Pa . ,  U .  S. A.  A. M. Wood .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gl7.792 

Slate picker, A. H. Roberts . .  . . . . . . . . . . . . . . . . . . . . . .  617.815 
Sled, self propelling traction, J. C. & N. B. Peter-

SOIl • • • • • • • • • •  < , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  617.905 
Sluice. water switch, C. A. Dorrestein . . . . . . . . . . .  , ' ti17,U27 

MQress THE ELECTRICAL ENGINEER INSTITUTE or CORRESPONDENCE INSTRUCTION, DeDt. A. 
(Conducted under the auspices of •. T H E  ELEl'THICAL ENGINEER"), 

a.T Our l\lew and Enlarged Catalogue of Practical and 
Scientiji,c B()ok.�. 92 pages, Svo, a New Catalogue oj Books on 
Stca,nt, the Steam Engine, etc., and our other Oatalogues, 
the 'whole, covering ever,y branch oj Scie,nee applied to the 
A t'ts, sent free ana free of postaqe to any one in any part oj 
the world who wiU furnish us 10ith his address. -------------------

�:;:m ���:�I�:�n ��r;.���u�:·i·N"Ii�;'iis : : : : : : : : gi�:gM Endorsed by Every Prominent EIMtrical �:n g i n epr. 1 20- 1 22 Liberty Street, N ew York, U .  S. Ao 
��g: fr:}ril�'a�; J::��

a
bl'tlibe: 'ii: 'L: \Viiiarci.: : : : : : :  8H:�� �----------------------:----------------------

Sofa. bed, A. Martenson . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.7&4 COIDlDissi o n  $27 earlled per week. Send. 10 stamps for 3 trial ]e8-The Most Reliable General 'Ilelephone 
AuparatuR Manufacturers in the World. 
THE VICTOR EXPRESS 

Spectacle case holder, A. S. Kirby . . . . . . . . . . . . . . . . . .  Gl7,Hti2 sons. Cataract Electric �chool, Buffalo, N. Y. 
Sprayer. K .I.  young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.847 NEW E A S'I' R I VER BRIDGE. 

METAI,LIC SWITCHBOARD 
Contains many points of merit long sought 
by the independent field and not containw 
ed in the best Bell prcducts. Invisible 
wiring. Fewness, strength and simplicity 
at parts. Compactness, ease and rapidity 
of operation, durability and eeonomy of 
maintenance. The Ideal Metallic Circuit 
eq ually adapted to common return, ground 
circuit, and tall line work without any 
change of wiring Send for our 99 catalog. 

The Victor Telephone IUfg. Co., 
166 to 1 74 South Cliuton Street. Chicago. 

Buy Telephones 
T H A T  A R E  G O O D· · N O T  . .  C H EA P  T H I N G S . "  

The  difference i n  cost is - little. We guarantee 
our apparatus and guarantee our enstomer:s 
against loss by patent suits. OUi' gum·an· 

tep and illstrulilents are both good. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T l O N  C O .  

2 5 0 · 2 5 4  S o u t h  C l i nt o n  St . .  C h i ca g o .  
LargeBt ]lanufact-urers of  Telephones 
exclusively in the United States. 

Spraying apparatus, J. M. Stukes . . . . . . . . . . . . . • . . . . .  611',822 
Stacker, pneumatic straw, :F. Roberts . . . . . . . . . . . . . .  617.�39 
Stalk rake. W. L. Whiteley . . . . . . . . . . . . . . . . . . . . . . . . . .  617.843 
Stamp, dry ore, M. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.824 
Steam engine, J. 1. 'l'hornycroft . . . . . . . . . . . . . . . . . . . .  617,889 
Stopper. See Bottle stopper. 
Stopple, vessel, W. Lt. Macintosh . . . .  , . . . . . . . . . . . . . .  617,967 
Stove, }l. l" ales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.727 
Stove. folding. W. G. Rogers . . . . . . . . . . . . . . . . . . . . . . . .  61�.0l4 
Stove. bot b last, J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . .  ti17.�f30 
Stove, oil. W. H. Wilder . . . . . . . . . . . . . . . . . . . . . .  617.077. til8.020 
Stove, oil. \Vilder & Stinsoll . . . . . . . . . . . . . . . . . . . . . . . . .  617,B76 
Suspenders, E. Denis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,926 
Switch. See }llectric switch. 
'I'allk. See Giass tank. 
'rank, J. H. Franklin . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  617,857 
'reeth. floss holder for cleaning, W. J. La Varre 618,{X}9 
'I'elautograph, G. S, 'l'iffany . . . . . . . . . . . . . . .  617,800 to 617,892 
Telephone lines, connection counting mechan� 

ism for, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . .  , . .  617,839 
Telephone lines, lock out mechanism for party, 

C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.840 
Tension device, R. L. Cleveland . .  ' . . . . . . . . . . . . . .  , . . .  618,{)(J3 
'l'hill coupling, L. Prideaux . . . . . . . . . . . . . . . . . .  617,761, 617,768 
'I'hi l l coupling, W. H. Strong . . . . . . . . . . . . . . . . . . . . . . . .  617.972 
'l'hread, hand implement carrying, E. Ruff . . . . . . . .  617,970 
'l'hreshold. door. W. D. Roeder . . . . . . . . . . . . . . . . . . . . .  618.01:; 
'l'ire repair tool . bicycle. C. Eo Kelly . . . . . . . . . . . . . . .  617.810 
'I'ires, coin controlled air pump for bicycle, C. J. 

Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,811 " Am e rica n - H u n n i n gs " Tongue. wagon . S. M. liarrIs . . . . . . . . . . . . . . . . . . . . . . . .  617.8()8 
Truck for cars, etc. , L. C. Cumming-s . . . . . . . . . . . . . . .  618,028 T E L E  P H 0 N E S.  Tube !luting. corrugating. o r  grooving machine. 

Transmitters, Magneto Bells and TeJe- Typ��:ti�;:i,V: ·G: ·Habcock. � : : : . : : : : : : : : : : : : : :  : : : : : :  �l+:�� 
phone Switchboards. Over 200, 0 0 0  of rl'ypewriter carbon holder, M. J . Sunderlin . . . . . . . .  617,1;41 
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orde�ing state length of hne, whether Upholstery pin, W. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . .  ti17.988 
sim:de line or meta\Jic circuit and number of j Varmer, C. L. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,H53 
telephones to, be usrd on one line. �Send Vehicle, dumping, '1\ Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,007 
for catawgue ' S. A , '  Vehicle gearing, motor, IJ. B. Smyser . . . . . . • . . . . . .  tH7,819 

A M E R I C A N  E L E C T R I C  T E L EPHO N E  CO . ,  Vehicle. motor. De Dion & Bouton . . . . . . . . . . . . . . . .  617.�H4 
1 7 3 S o u t h  Canal  St .. Ch icago, I I I .  Vehicle running gear. L .  L .  Nichols . . . . . . . . . . . . . . . .  (;17.935 

V elocipede, snow or ice, V. Johnson . . . . . . . . . . . . . . .  fil8,O:-H 
Vessel closure, A. Braverman . . . . . . . . . . . . . . . . . . . . . .  617',919 
Voting machine, O. A. Gatre l l .  . . . . . . . . . . . . . . . . . . . .  617,7R4 
'Vag-OIl, dumping, J. 'I'. Richardson . . . . . . . . . . . . . . . .  617,994-
Washboard. self soaping, A. J. \VHliams . . . . . . . . . .  61i,791 
Washboiler cover, }J. O.  Lunt . . . . . . . . . . . . .  , . . . . . . . . .  617,�166 
Washing machine, W. E. Browll . . . . . . . . . . . . . . . . . . .  617,850 
Water closet seat, E. F. Chaffee . . . . . . . . . . . . . . . . . . . .  til7,875 

Th RALSTON ST I LL 
Water elevator. H. Hoom . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.910 

e . Water meter. G. B. Bassett.. . . . . . . . . . . . . . . . . . . . . . . . .  617.!146 
pI,aced upon yourki�ch�n range I �:�f(�;ril���
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ee Bicycle wheel. BICycle sprocket 
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aCIty. Htlrhest Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.877 J:L.�ar at nlaha Expo- \Vindmill ree:ulator, automatic hydraulic H. SltIOI
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by Ital- Woodmanse . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  : . . . . .  617.794 s t�D ea t u . ", , , Wire bandle forming machine. U. D . .Alexander 617.704 ::send postal fol' booklet B to Wires, anchor for overhead, J. G. Buehler . . . . . . . .  617,804 The A R BAi lEY M FG CO Wood bending machine. J. A. Meeks . . . . . . . . . . . . . .  617.75" 
5 4 '  M�iden Lane, N. y.

' ���g�:;. bs�e
r
��\

a���:�h. 
WSc�e:��e;�cii.· · · · · · ·  617,999 

Simple Lessons in the Use of 

Tne Speea-laute. 
By C O M PTON and D E  G ROODT. 

J2mo. vi+ J34 pages. Joo figures. Cloth. $ J.SO. 

JOHN WI LEY & SONS, 
53 E. l oth Street, New York City. 

give yon plenty of pure, spark� 
water,. rerated with steril

air. Free booklet. Our $10.00 
STILL has twice the capacity 
of others. Write at once for 
particulars. 

CUPRIGRAPH CO .. 818 No. Green Street, Chicago. 
THE CELEBRATED 

GRARGER BOOT 
The very best heavy boot that can b e  made, 
the product of 'fifty years of boot making 
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oak�tanned sole. Suitable for Prospectors 
and Engineers. Circulars .free. 
M. A. SIlIITH & SON, Boot Makers 
for all uses. Dress, Riding and Hunting, 
26 & 27 North 1 3th  S t . ,  Phl lade lph ia . 

AOETYLENE GAS AND OARBIDE OF 
Calcium.-All about the new i11uroinant. its qualities, 
chemistry. preSS'lrlj of liquefaction, its probable future, 
experiments perf 01 m ed with it. A most valuable series 
of articles. giving in complete form the particulars of this subject. Details of furnaces for making thf! carbide, 
gas generators, gasometers, burners, etc. Contained in 
8CIE�TIFIC A]'IERICAN SUPPLEMENT, Nos. !·H. "", 
] 0114 , 1 11 11 ' ,  1 11 1  'l .  1 H I  ,to 1 11 1 5,  ] 0 1 6. 1 H2'l, 
I n :I !) .  t o :l � ,  t n " , .  l n 64, 1 0 7 1 .  1 0 7 'l .  ] 08·� .  
1 083, 1 08 t. 1 0 8 ·' .  1 0� ti ,  1 1 04. 1 124. l I ;j'l,  
1 1 49 and 1 1  !) O .  Price 10 cents each, hy mail, from 
this office, and all newsdealers. 

,� TELESCO P E:;'N D FO R C A TA L O G U E.  
W. & O. M O G E: Y. 

� ,  B A Y O N N E  C I T Y N ,' 

Wrench. F'. '1'. Verharen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.998 
Writing' and drawing instrument. combined. B. 

F. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,897 

DESIGNS. 

TRADE MARKS. 
Binding, skirt, Strauss, Sachs & Comaany . . . . . . .  , . .  32.377 
Boots and shoes, ladies', Badger State Shoe Com-
Cod'e��'IJ;: ,,, oo'd 'j.' Corn p,;ny::. ':::. ': :: . . ::: . .. .. ': : :::. '. ':. ii:� Cosmetics. salv�s, o�lltments. and unguents. At� 
Dai��

n
��oIJ�����8e�ia�ri;

n
lmed: 'N'ew ' Y�;rk' CO;�� 32,397 densed Milk Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.384 Extracts, certain named, E. Rosedale . . . . . . . . . . . . . .  32,387 Foods, desiccated preserved, M ecredy Manufac-turing Fyndicate . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.385 Gas lighting burners, incandescent. De IJery 

Glo�::S�fe�?���l?HoiBte'& Cornp';ny: : : : : : : : : : : : : :  �U� Hat bands, mournmg, Burt & Harris . . . . . . .  " . . . . .  32.378 Headache cure, H. T. Hicks . . . . . . . . . . . . . . . . . . . . . . . . .  32.mn Malted dry food extracts, W. Horlick . . . . . . .  , . . . . .  32,388 Medicme for neurotic diseases, C. W. Parrish . . . . .  a2.393 Med!c�ne for purifying the blood, H. H. Gwinn . . . .  32,395 Medlcme�, certaIn named proprietary, Krato ChemIcal Company . . . . . . � . . . . . . . . " . . . . . . . . . .  "
' 
. .  32.R94 N.utritive compound, F. W. �. Eschmann . . . . . . . . . .  32,38tl OIls. petroleum .  PennsylvanIa and Delaware Oil 

Plo����d�b'e'i�' p'a�is: Gal'e 'Manuiact�'riiig: 'Corii � 32,3
90 

R31��1���O'p�: 'le'atb'er: Ii: '0: 'B'eswick' & ·l\;mpa·ny'. : ��:�� 
Remedy for certain named diseases, G. E. Hunt . .  32,392 Rubber gloves. seamless, Miller Rubber Manu-
sal!:���r�I�,iit���::��'iot'iO'Ii�: 'Fi: 'K: 'Cia:rk : : : : : : : :  *�:��� 
Spices. certain named. E. Rosedale . . . .  . . . . . . . . . . . .  32 ;{fm 
'l'obacco pipes, VUillard & St.rauss . . . , . . . . . . .  , . . . . .  � 32:400 
Tooth powder receptacle, '1'. Hollis . . . . . . . . . . . . . . . . . .  B2,;{!1B 
Veterinary use, salves and ointments for, Hu� 

IDane Remedy Company . . . . . . . . . . . . . . . . . . . . . . . . . .  32.39G 

J�A BELS. 
. .  Emperor," for flour bags. 'V. J.  Buttfield.. . . . . . .  6,779 
. .  Mi.cajah's Medicated Urerine Wafers ," for cer� 

tain nAmed disen ses, Micajah & Company . . . . . . .  6,781 
.. Sour Milk Baking Powder," for baking powder, 

Hulman & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.780 

A printe.d copy of th.e 8p�ciftcation and drawing of 
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10 cents. In ordering p lease state the name ano. number 
of the patent deSired, and remit to Munn & Co., 3tH 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtnined bv the in� 
ventors for any of the inventions named in the fore
�oing list, provided they are simple, at a cost of $40 ench. 
If complicated the cost will be a little more. For fuB 
Instructions address Munn & Co., 361 Broadway. New York. Other foreill;n patents mar also be obtained. 

City of New- York. 

Notice t o  C ontractors. 

For the information of intending bidders on the Steel 
Towers and End Spans of the New East River Bridge. 
the Commission of the New East River Bridge state as 
follows : As E:oon as the money necessary for �ucb can· 
struction is appropriated, advertisements will be issued, 
and, as the time for opening bids will be fixed at i.he 
earliest posf'ir>le date thereafter. intending bidders can 
now apply to the Chief Engineer, at his office, 84 Broad
way, in the Borough of Brooklyn, City of New \'ork, for 
plans, specifications, form of contract. and all neces
sary information, in or<ler that they may have ample 
time to prepare their estimateS!. By order of the Com
mission of the New East River Bridge. 

SMITH E. LANE, 
Commissioner and Secretary. 

Chamhers street, Borough of Manhattan, Jan. 5, 1899. 

YOU CAN MAKE. $ I OO.A W E E K ! OWN YOUR OWN SHOW, COMPLtTE. OUTfIT-$ I OO. 
LIFE M O TI ON FI L.MS &. MA CHI N E. S .  

GREAT PAS SION PLAY ", 0; 0 0  OTH E R  S U B J E C T S  I \.. L U 5 T �  c ....... , _ L- O c. U E:. 5  ,..- R. E. E.  
S .  LUBIN,LARG£Sr MFR. PHILADELPHIA P. A .  

Manufactory Established 1761. 
LEAD PENCILS, ()OLO{tIilD PENCILS, �LATE 
PENCILS, WRITING SLATES. S'l'EEL PENS, GOLD ' 
PENS, INKS. PENf'IL CASES IN S ILVER AND IN 
GO LD, STA'I'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , New York, N .  Y.  

Mannfactory Established 1761. 

T U R B I N ES or Send for Catalogue . . M." 
J A S .  L E F F E L  & CO Springfiel(l, Ohio, U. S. A. 

F" I  L M S  &. M A C H I N E S  F O R  A N I M A T E D  P H O T o G R A P H S  > L VV I L l... A R, D  1 .9 6  L E X I N G T Q N AV E S f<. O O K L Y N  N Y  

W H O  �!!:.�a���:!r�n��HU��e �ml �� 
timates freight free to Bremen requested. Samp]es de
sired. }('IEDI,EH & RINDLIl\'lA�N, Kronat'h. Bavaria. 

A Well Kno,,"'n Firm in Russian Poland desires to 
represent business houses, preferably dealers in Sewi� 
Machines and similar branches. Would also undertake 
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care of RUDOL.l!' MOSSE, Hamburg, Germany. ------

I��� !TYPE W H EELS.  MODELS .... EXPERIMENTA L WORK. SMALL MACHINERY. 
_NOVELTIES a.. ETC_ NEW YO  oI5T.EI'4CIL WORKS IDe NASSA.U 8! N,Y .. 

Wanted-Local Agents to sell our h igh grade Lubri
cating Oils and Greases. We have a good bUl:'iness pro-
������;gu��:,
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TALKING llIACHINES A SPECIALTY. 

I � HM [tiLanterns Wanted tlDdBMW j: HARBACH & CO., 809 Fllb.rt 8t., Phil •• , Po. 

GAS ��fJ GASOLINE ENGINES 
WAT E R  M O T O RS 

B AC. K U !J  WAT E. R  MOTO R c o .  N E.WA R K  N J .  U 5 A 

Hawk ins' .. Aids " to Eng i neer's 
Exam i nat ions , with q ue s t i o n s 
and answers, �x7�, leather, gilt 
edges, gold titles. Contams all 
information needed to obtain an 
engineer's license. $2, postpaid. 
THEO. AUDEI, & CO., 63 �'ifth 
Ave., cor. 13tb "t., New York. I - -

I-t----t -d-P t '  I . m '-;;-� ' Inventions manufactured and placed on the 
n eres e ar l es nvesturate siri;Ple aiid m!lrket. Box Nailing,Machi'!es. $75 ; Box 'rri.ID-

entirely effective Dm�t Guard and Oi l rretainer for bear-

.' 
. . 

mmg Macbl�es.),.,$50 i Uash Ra�lways (Sam
.
Ple hne 

Ings. Urawing.:-i, etc., and opinions of authorities on ap.. comple�e) $0 ; .l!il!lery and Grmdstone Dressers. 
plication. Carl Gunderson. 229 4th St., N. E., Minne- _<,' $2. WrIte for dIscounts and full partICulars. 
apoiis, Minn. �. THE E. A. B U RG E S S  ESTATE ,  L. A. Holmes, 

_ - Manager. New Haven ,  Conn . ,  U. S. A. 

ARE A' LOVE�'-
fre8h egg8 and plump 
8prln:t:hteken. ::�: 

are in it. 
abou'tit. ,a) iinCl"b,;:tion� hr"Q(\. 

a ay ure and we will show you 
53 0 S SendusyouraddrelJl 

how to make $3aday 
absolutely aure ; we furnish the work and teach you free ; you work in 

the locality where you live. Send 11S your address and we will 
expla.in the business fully ; remember we guaranteeaclearprofi' 
of $3 for every day's work ; absolutely Fmre ; write at once. 
ROYAL )UNUFACTURlNG CO. lIox 713." DETROIT, IUCIL 

TIME RECORDER The Rochester Card System 
keeps the record for a full week on a 
small card. See Illustrated Illditorial SCI. 
AMER., Dec. 24. 1898. 
W i l lARD & FR I CK M A N U FACT U R I N G  CO. 

ROCHESTER, N. Y. 

DID YOU EVER COLLECT STAMPS?
J�lert i����C��l��rf:t��t

nffoI�l��ii �� ii lb�7� 
and50 different stamps from Cuba, Phil. lsI. ,  
Porto Hico, etc., and our 80-page l ist. etc We Buy Old Stamps. Standard Stamp Cu.,St.Luuls,MQ 

-----_ . .  - --
50 Y E A R S '  

E X P E R I E N C E  

T R A D E  M A R K S  
D E S I G N S  

COPY R I G HTS & C .  
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probftbly patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Sci¢ntific Jlm¢rican. 
A handsomely i l lustrated weekly. J-Jargest cir
culatio,n of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by an newsdealers. 

MUNN & CO.3S 1 BrOadway, New York 
Branch Office. 625 F St., Washington, D .  C. 

Light 
any building 
anywhere 
better and 
50% cheaper. 

Perfectly 
Safe and 
Automatic. 

T H E  CYP H E R S I ncubator and Brooder The On l y Pract ical  Syste m  0 1  I nc u b at i o n .  
Moisture Self·Supplied and Regulation Ab

solute. Produces Strong. Healthy Stock. 
GOES FHF.IGHT PR�:;PAln. 

Send lOc. for fnl1l1/ IU'Mtrut·ed Cata.logue to the 
CYPHER8 1NCUBATOR CO. 

BOlt �G. Wayland. N. Y. 

ACETYLENE is the coming light 
-suitable for any building any
where. Cheaper by 50 per cent 
better and cooler-it does not vitiat� 
the atmosphere. Criterion Genera_ 
tors possess many points of excel

encc over all others ; are more' eco
nomical in operation, avoiding waste. 
Generators of any capacity. Search 
Lights. For particulars address 

J. B. Colt &: Co.. Dept. "N," 
3 , 5 and 7 West 29th St., New York; 
1 89 Lasalle St"  Chicago, Ill. ; 131 
Post St., San Francisco, Ca1. Clos
ing-out Sale Stereopticons ,  Focusing 
Arc,�Lamps, etc . ,  at half-price. 

AU goods sold by as 
are fully guaranteed. 

© 1899 SCIENTIFIC AMERICAN, INC.



It Wil l  Not Do� 

,000. No Agent •. 
per mile. po- Catalogue for intendilng pwrchasers. 

T H E  WINTON MOTOR CAR RIAGE CO. ,  Cleveland, Ohio . 
" HORSELESS AGE " 

Monthly. Estahlished 1895. 
Devoted to Motor Vehicles (Horseless Carriages). 

scription, $2.00 a year. 6 months, $1.00. 
l I I us.  Catal ogue of American Motor Carriages. 

52 pages, 60 cuts. Price 25 cents. No postage stamps. 
THE HORSEI,ESS A GE, 

216 William St., P. O. Box 2564, New York. 

GASOL INE SYSTEM .  
Two, four, and six pass� 
enger plea!mre carriag:es, 
doctors' carrialles. busi
ness and delivery wag
ons, No trouble, no vi
brat ion. Strong power. 
Will go any distance 

road at 

Takes the place of springs and mattress combined j 
a perfect sanitary mattress ; the mORt comf(lrtable in 
�fc� wA'6��I��� ���!n':f�e���

ihae�itS:.'P�hr��:;;;e�O::d 
best made. Send for catalogue and prices. 
M E C H A N I CAL FAB R I C  C O . ,  Providence, R. I . ,  U. S. A. 

THE 3�ITH � PRI�If.R 
TH� M I CJMT�� WRITERV 

are those w h o  do the 
actnal work in the 
vast correspondence 
of a nation. In this 
work one : : : : : : : : 
Smith Premier 
Typewriter ,. � ,. 
is equal to scores of 
pens. The pen has 
given place to The 
Modern Writer, The 
Smith Premier, the 
m a c h  i n e typical of 
progress, the acknowl
edged leader in Im
provement's. : : : : : : 

SEND FOR CATA.\,;OGUE. 
THe ,. ,. ,. ,. ,.  
SMITH PRCMleR 
TYPCWRITIiR GO .. SYRACUSE, N. Y, 

COAST I N C  U N D E R  CO N T R O L. 
It's an easy matter to Coast at ful1 speed, to slacken or increase 
speed, or to stop altogether without any danger if you are riding the 

Ecl t-pse B.-cycle with Morrow Automatic COASTER. and BR.AKE. 
You can keep your feet on the pedals and Coast at will. A back 
¥le�:8��errb
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plete control. Simple, Safe, Sure. Write us about it. 
E C L I P S E  B I C YC L E  COMPA N Y ,  Box X, E L M I R A ,  N. Y .  

WATER SUP·PLY for your Hous.e and Grounds 
secured by uSlng a 

eL CA L D W E L L  
i TA�r� T�n�.D !�o�.E R 

Get owr Illustrated Catalogue on the subject. 
W E Oaldwel l  00 217 E. Main Street, o • 0 ,  LOUISVILLE, KY. 

IGNITION OF GAS or GASOLINE 
ENGINES 

B R I STO L ' S  
RECO R D I N G  I NSTR U M ENTS. 

Pressure Gauges, Vacuum Gauges. Volt
meters, Amperemeterst Wattmeters, and 
1'hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. nr Send!or Circutars and Sl1ecimen Chart. 
The Bristol Company, Waterbury, Conn. 

fJ A N U ARY 28, 1 899. 

FOR ALL ABRASIVE W O R K  
Carborundum i s  better than emery ; be
cause it does more '\,",ork, does quicker 
wOl-k, does better work. 

THE CARBORU N D U M  C O . ,  N I AGARA FALLS, N. Y. 
." " " ' " " " " " " " " ' " '" " " "  e 

(ribun� � 6i(y(I�$ 
$�O.OO and Upward. 
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tb¢ Black mfg. eo. , Eri¢, Pa. 
•. " " ,  . . . . .  , . . . . . ..  , . , . , . . . . . . . . , . , 

£alcium Ring 
[amp. -

B U R N S  ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

Get the Best. Price $3.:>0 
Agents wanted in every town. 

CALCI U M  KING LAMP C O . ,  Waterbu ry, Conn. 
BICYCLE TIRE REP.AIRING. - THE 
:::ft�k
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pliers and pluggers, together Wit� ruhher hand plul!l!ing 
and the use of puncture bands. 9 illustrations. Con
tained In SUPPMlMENT 1 1 0� .  Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

.r>-�.��.��.� .... r>-.��.��.��. 

! TH E CRI FFI N M I LL , 
I IS NOW USED OF THE 1 
tJ 

BY OVER LARGEST 
"-

• • 
• • : PORTLAND CEMENT : � MANUFACTURERS IN THE wonn, and there were more � 
It. Griffin Mills sold to Cement Manufacturers during the past .)\ 
" year than of aU the other Grinding Mills combined. tJ 
� For the highest references, and illustrated � 
" • 

catalogue giving full description, address, 

� t The Bradley Pulverizer Co., • • Boston, Mass. � 
.C>-�.��.c.,:,,-�.� •••• �.��.��.��. [nnl t l l'OI,,'nct "10Y I 

' l 'prtotn1tionl'i I 
I I 
� than a � 
� SMITH &. � 
� WESSON, � 
� the revolver that is � i never out of order ? i 
� � All calibers. � 
� po- Write jor Descriptive Catalo(fUe. � 
� • • SMITH &. WESSON, � 
� t 4 Stockbridge St. , Spr ingfie ld , Mass. � 
ml!l l l l l l l l l l l l l l l 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I J I I I I I I IJ lii 

TYPEWRITERS 
HALF PRICE 

Blod[ott 
i Comb, twist d ri l l .  i th read jitch. cen· tre an top dri l l  gauge. 

Price, $1.»0 each. 
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catalog sent postpaid for $1.40 or 

M ONTGOM E R Y  & CO . .  TOOL M A K ERS, 

Hammer Dry Plates. _1 _0 5_F_U_LT_O_N_ST_R_E_E_T_, _
. 

____ N_E_W_y_O_R_k _C_'T_V. 

i ::rS�!�t�:n���'::�:': �:: �!o�::a;onal . Cbt CyptWrlttr Excbangt 
TRADE MARK-

NQ FRILLING IN HOT WEATHER, 
Sold by aW4<lalers. Send for Hammer's Little Book. 

HAMMER DRV P LATE CO. , ST. L O U I S ,  Mo.  

S I All variet.te.q at lowest prlces. Rest Etailroad 
Track and Wagon or Stock Scales made. 
Also UXXl useful articles. inclndin Safes. ca OS Sewing Machines, Bicycles, Touls. erc. Save 

Money. Lists Free. CHICAGO �'AI,E CO .. Chicago. 111. 

t � Barclay St . . NEW Y O R K  
1 56 Adams St . ,  

C H I CA G O  
38  Bromfie ld St . , 

BOSTON 
8 1 7  Wyandotte St" KANSAS CITY. M O .  
We wil1 save you from 10 to 50% on Typewri
ters of all makes. 
r:r Send for Catalo(fUe 

· CHARTER GA S OLINE ENGINE - , �0 j THE. MOT OR OF THE. 19 TH. C E. N T U F\  Y .  t:: ' '. �\� 
._ U S E D  BY ANY ON E. ,  I N  ANY PLACE.,  fOR ANY P URP05E. . _ . , 1 ,/ C HARTER GAS ENGI N E  CO. 60)(' llt8 STr R LlN(I ,  I L L  }> 

EXTRAORDI NARY CHANCE 
TO BE  SOLD O R  LEASED  

Great Mining Business in Siberia 
Consistinl< of about 80 I!old placers, each nearly five kilo
meters long and one-fifth kilometer broad. that is about 
32,000 acres of gold-bearing land, with buildings, rna ... 
����;�hi�:���3;
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from Government for arranging a Limited Company 
with shares. but everything stopped for want of capital, 
owing to unforeseen occurrence to some partners. Some 
of the mines have been among the richest of Siberia, 
having yielded already about 16,000 kilos placer gold, 
���it��:�i!
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easily reached from San Francisco by 8teamer, railway, 
and only 100 kilometers drive. Inqnire from Mr. 
BIRCHERT, Mining Manager, Siberia, Amour, Blago
vechtchensk � or Moscow. Administration of Zea Mines, 
Mr. IWAN VOLKOFF. Novinsky Bonlevard 86. 

H IGH GRADE WgR�PN G  MACHINERY 
Single Machines or Com .. 

plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 
po- Illustrated Matter and Prices on 

application. 
J .  A. FAY &. CO. 

t 0-30  J o hn  St., C I N C I N NATI . O H I O  

FREE to Manufacturers. West Shore R. R. Shops 
(hl'ick buildings 75x300 feet.) R. R. tracks run Into build-
��s'E
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J ESSO P'S S T E E LTHB[E�El: 
f O R  TOO L S; S AW S  E TC. 

W� J E S SOP & SONS L!g 91 JOHN ST. NEW YORK 

PRINTING I NKS 
The SCIENTIFIC AMERICAN i s  printed with CHAS. 

ENEU JOHNSON &< OO:S INK, Tenth and Lombard 
8ts .. Philadelphia, and 47 Rose St .. opp. Duane, New York 
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