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THE FORLORN HOPE OF THE BALTIC FLEET. 
In view of the utter wreck of Russia's naval strength 

in t he Far East • .  and the probability of the early eap­
t ure of Port Arthur and blockade of Vladivostock. there 
was something almost pitiful in the elaborate cere­
mon ies attending the recent departure of the Baltic fieet 
for the Orient. There can b e  no duubt about the official 
charader of the dispatch of the fieet, for it was wit­
)l{'sse(i awl sanctioned by the Emperor, attended by 
t he Hi gh Admiral and other noted officers of the Rus· 
Blan navy. The Admiral eommanding the fieet, with 
dlH� (�eremony. llOarded the imperial yacht and bade 
11io farewell to the Emperor. Then, with destroyers 
aheall and abeam, the "Kn iatz Suvaroff," one of ihe 
bran d-new battleships, led  the way down the Gulf of 
l"inland to the tune of booming guns, the shouts of 
t be populace npon the water fronts and pi ers, and the 
fluttering or many signal flags wishing good luck to 
the fleet on its long voyage. 

III the press dispatches speaking of the event it was 
annonnced that the fieet would merely touch at Libau, 
where it would be joined by twelve transports, col l iers. 
and supply ships, and that it would then proceed direet 
t () th e Ori ent. The fleet reached Libau. It is  there at 
tile present. writing ; and the latest" dispatches have 
conveyed the inevitable  tidings that for the present, it 
will remain there, its departure being dependent upon 
UIH development. of events at the seat of war. 

As for the fieet. itself, it is  certainly form idable. i f  
olll y for the reason that it contains four nt'w battle­
f1h ips, just completed, which are practically sister 
sh ips to th e "Czarevitch." and, therefore, are to be 
reclwnerl as among the finest battleships afioat to-day. 
I t is these ships, with the "Osl iabya," and they alone, 
that could have any serious effect upon the issues of 
the naval campaign in th e Far East ; for the situat ion 
011t. there is slwh that the two out-of-date second-class 
hattl esh ip;.; "Navarin," la unched in 1 8 9 1 ,  and "Sissoi 
Vel i ky," of  the same speed. launched in  1894, would 
he more or a hindranl'e than a h elp to the newer ships 
ill any engagement against the seasoned, powerful , and 
vidoriolls battl eships of Japan. The same may be said 
of the odd assortment of cruisers that make up the 
balance of th e fieet. There is the old "Admiral Nak­
h i moff," n ineteen years old and good only for 1 7% 
lmots at her best. and the "Dmitri Donskoi," launchell 
t.wenty-one years ago, and steaming well if she can 
mal,e 15 Imot s an honr. These are armored cruisers; 
1>11t. the armor is of t.he ol d compound type. soft as 
hutter to the h igh-veloeity guns mounted by the mod­
ern Japanese armored cruisers. It is true there are 
lIuee fast, llnproteett'd cruisers, the "Ol eg" and "Au· 
rora." sisters respectively to the "Bogatyr" and "Pal ­
l ada," and the "Almaz," s ister  to the "Novik ; "  but i n  
the present stage of Russia's fortunes i n  t h e  F a r  East,  
which can be retrieved only by the most desperate 
kind of fighting in line of battle. unprotected cruisers 
are merely "j'ood for powder." 

Let us suppose. however, t.hat the Russians should 
have the fatuity to send this hast ily-gotten-together 
and het erogeneous colleetion of sh ips out io the Far 
East, and t.hat it should arrive there. Where woul d  i t  
rendezvom; ? Port ·Arthur would in a l l  probabil ity be 
in the hands of the enemy ; while,  i f the si ege were 

still in ]Jrogress, the Russian fleet would have to fight 

its way through Admiral Togo's l ine  of batt l e  before 
it coul d  gain the harbor-a l ine of battle composed 

of five of the most powerful battleships and eight of 

the best armored cruisers afioat; a fieet trained to the 
11Our, manned by crews that are seasoned and expert, 
t h oroughly famil iar with their ships,  knowing exactl y 
what they ean do. What the Russian fieet at Port 
Arthur, more powerful and fresh from its base, failed 
ntterly to accomJ}lish, will never he accomplished by a 
IPHS powerful fieetthat makes the same attempt at the 

eIll1 of a long and exceedingly trying voyage of sev­

eral months' dnratiol1. 
Tf th� Balt ie fleet shonl d leave Libau and actually 

start I'm' thp F'ar East . it will m�an. i n  the judgment 

f,r I hI' n;1\'1\1 <OX\1f\l"t", of tl:w wnrl(t t.hat Russia. after 
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Josing th e I-lower or her navy in th e firHt. campaign of 
(he war, is merely sending (he remnants to a simil ar 
and very certain fate . The damage al ready wrought. 
lJy the prowess of Japanese arms has moved Russia 
down from th ird position among the navies of the 
world to fifth position. If the Baltic fieet should ever 
leach the Far East, the venture would in all probabi l ­
ity end in Russia 's  losing what claims she now has to 
lw reelwned a first·class naval power. 

• 'e • 
A GRAVE RESPONSIBILITY, 

During the last administration the Municipal Art 
Commission of this eity was called upon to pass upon 
a set of plans for a city bridge, to be known as the 
Manhattan Bridge, for which an appropriation of $7.-
600 ,000  was asked by the Bridge Commissioner. 

Realizing th e great importanep of th e bridge, and 
th e necessity of securing a structnre that was perfectly 
fitted for its work, Mayor Low appointed a eommission 
of disinterested bridge engineers to pass upon the mer­
its of the structure. This was done ; and the com mis­
sion of engineers, al l  being of international reputation, 
indorsed the plans. The appropriation of $7, 600 ,000 
was passed by the Board of Estimate and Apportion­
ment; but when it  came before the Board of Al dermen, 
that body refused the appropriation, witbout giving 
any logical reasons for their reprehensi ble action i n  
delaying s u c h  an urgently-needed work. The expert 
testimony (if  such it can be called ) before th e al der­
men was given by an employee of the Bridge Commis­
sloneI', who left h i s  desk to go to this meeting and 
cond(mlll the plans of his  superior, who, by the way, 
is recognized among engineers bo�h in America and 
Europe as the leading authority on the design of !ong­
span suspension bridges.  

Fbr this gross act of insubordi nation the employee 
was promptly and very properly discharged.  

At the change of administration. the CommiBsioner 
was succeeded by a gentleman. who has not and does 
not profess to have any knowl edge of bridge engineer­
ing. and he promptly installed the diRcharged em­
ployee in the responsible position of Chief Engineer of 
Bridges, a post which under the former administration 
was filled by the Commissioner himRelf. 

The first act of the Commiss ioner and his new chief 
was to discard the plans, which. designed by the l ead­
ing expert on such structures and indorsed by a dis­
interested commission of expert s,  had been passed by 
the Art Commission. 

The next step was to draw up a prel iminary sketCh 
of a bridge costing $2,500 ,000 more than the discarded 
bridge, and tak ing one and a h a lf years longer to 
build, and submit this  raw proposal to th e Art. Com­
m ission for their approval. 

It was at once pointed out to the Art Commission 
by the engineering and technical prest-; that, before 
they passed upon these plans, they should ,  following 
the precedent set by Mayor Low, request the presen� 
mayor to appoint a commission to inspect the llew 
plans. and decide whether they were preferable to the 
accepted pl ans. 

The latest protest against the action of the Bridge 
Commissioner was made by the MerchantH' Associa­
tion of New York, during a hearing granted by the 
Art Commission to that body, in the course of whieh 
it said : 

"There has been and stil l  is very serious difference 
of opinion between the present Bridge Commission er, 
un supported by outsi de engineering abil ity, and the 
former Bridge Commissioner, supported by the find­
ings of the expert commission to which his plans were 
submitted, as to the relative effectiveness, cost. and 
speed of construction under the respective plans. 

"In view of these fads. the Merchants' Association, 
which does not pretend to any engineering knowledge 
and does not, therefore. favor one set of plans as 
against the other, most strongly urges upon your Com­
mission that the approval by you of t.he plans pre­
pared by the present Commissioner of Bri dges be 
withheld until both setf; of plans shall be submitted in 
Iletail ,  with specifications and strain sheets. to d is­
interested engineering experts of at least as h igh 
standing as those who passed upon Commissioner 
Lindenthal's plans. In this way the controversy as to 
the strength, cost, durability. and speed of construc­
tion of both plans would be decided by technical men 
of standing and reputation, whose decision would com­
mand the confidence of the whole com munity. 

"Should your honorable Commission decide to ap­
prove Commissioner Best's plans without submitting 
them to expert engineers. the whole responsibility. 
both for the successful .completion and operation of 
the bridge, and for ilny d isaster which might occur 
thereon as a result of inherent engineering weakness, 
will rest upon your sho'uIders, because the approval 
of your Commission is necessary under the law before 
construction can commence. You r  CommiSSion, there­
fore, is the only body which can compel the suhmiR' 
sion of the plans to expert engineers for decision as to 
their reJative merits." 

In spite of the obvious contradiction i nvolved in the 
repudiation by the Art Commission of properly-authen· 
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t iratel1 plans thai 1l1"�' had nlrlJally illdors()r], in favo!" 
of imperfect plans lacking allY engineering indorsement, 
the Art Commission has seen fit to aecept the new plans. 

We cmtainly agree with the Merchan ts' Association 
in the opinion that the Commission has assumed a 
grave responsibi l i ty  in authorizing this important pub­
l ic  worl, under ci rcumstances that must be very dis­
couraging to the friends of gool1 government in the ad­
ministration of city affairs. 

For what good reason does the Art Commission, after 
accepting the findings of an expert investigation of a 
bridge designed by a competent engineer. now refuse to 
ask for a similar investigation of the undigested plans 
ot a man who was a comparatively unknown subordi­
nate in  that engineer's office when those first plans 
were made ? 

• • • 

PROPOSED AMENDMENT PERMITTING THE EXTENSION 
OF THE TERMS OF PATENTS, 

At frequ ent times, we see many incidents which 
furn ish the best evidenees of the high esteem in whi ch 
t h e  inventors o f  our country are held, and the tiuty 
wh ich the public recognizes of assisting in the perfec· 
t ion of our patenL system. to enable inventors to Re­
cure the protection wh ich, from the earl iest days, Ollr 
stat esmen believed to be their due. It is  deemed to 
be only just that an inventor who has added to the 
t8clmical knowledge of the public, and has enabled the 
wantR of the many to be better or more economicall y 
satisfied, Rhould be suitably r ewarded. In giving th e 
inventor, for a time, a monopoly of the device, a knowl ­
edge o f  which h e  has furnished to the public,  the re­
ward is eommensu rate with th e val ue of the k nowl edge 
furnish ed by the inventor, provided th e term of the 
monopol y is  reasonabl e. 

In the several patent laws which have been enaett'd. 
the terms for which patents were granted have varied. 
and i t  has been evident that there is a d ifferenf'e of 
opinion on the question of the time during wh i(�h the 
iIlventor should have the exelusive right to the pat­
ented invention; but OIl closer investigation, it wi l l  
he found that this, in a measure, i R  because of the 
faets in particular cases. While,  usually, the term ot" 
Hf)"enteen years, which is the perio(1 of the grant of 
a patent under our present law, is  sufficient to recom­
penRe an inventor, and the d ifference in  the retuI'm; 
will be in proportion to the value of the knowl edge 
furn ished to the public in the Letters Patent, it is 
found that , in particular eases, b ecause of lack or 
capital,  the neeess ity of using the invention in COlme(�­
tion with another pat ented device the patentee of 
which will not make reasonable terms, the difficulty 
in procuring raw material,  or other causes. invent ors 
have lJeen unable to receive the expected return, awl 
that in those cases. to do j ustice it is necessary to ex­
tend the otherwise definite term in which they may 
rea p their reward. 

Earlier enaded vatent laws of the United St ates per­
m itted patentees who, through no fail ure on theii' part, 
had been unsuccessful, during the term of the patent. 
in obtaining a reasonable reward, to have th e term 
ext ended. The last law permitting such extensions 
was r epeal ed in 1 8 6 1 ,  since which time it has heen 
im possible to have th e monopol y extended, exeept hy 
a spedal act of Congress. The injustice arising under 
the present l aw has led to an agitation to creat e a 
s,"utiment in favor of an amendment which wi l l  re­
enaet provisions of the l aw enabling inventors in spe­
C' ial eases to have the l ife  of their  patentR prolonge(\. 
T h e  m embers of the American Bar Assoeiation have 
been communicated with concerning the proposed 
amendment, and they appear to be unanimousl y in  
favor of  the change i n  the law. The question i s  now 
being submitted to the patent solicitors and special· 
ists of the United States. and at t.he meeting of th e 
American Bar Association, to be held shortly at S1. 
Louis, a resolution in favor of the change in the law 
will be submitted for the vote of the members present. 
Considering the replies whiclL were received to th e 
letters previously addressed t.o them, the vote of Hw 
members of the American Bar Association wil l  un­
doubtedly be favorable to the p roposed amendment. 

As the members of Congress. who have been inter­
viewed concerning the proposed change in the law, 
seem to be decidedly in  favor of extending the priyi­
l eges granted to inventors, it  is  l ikely that the amend­
ment will ,  at the next session of Congress, be enacted. 

. 1  • •  
TRUNK LINES AND TROLLEYS IN THE EAST, 

The announcement that the New Haven road will 
spend $8.000.000 for the improvement of its suburban 
service near

· 
New York is of special interest to el ec­

tricians, for of the six tracks enteri ng the c ity l im it" 
four will be <if the third-rail electric type, two for l ocal 

trains, and two for express trains to run under a fif­
teen-m inute h eadway. The land for the new track;; 
has been secured, but plans are not completed either for 
the  installation of the electric lines or for the equip­
ment of the road with el ectrie  ears and 10f'olllotiv8R. 
However, the general p lan will he to eOTInl'd l ocal eI8('­
tric trains with the underground electric road of the 



new city subway, and to give commuters thereby a con­
venient method of travel ing from the business section 
of the city to their suburban homes. 

This completely revolutionizing scheme of one of the 
oldest roads i n th e East, taken in connection w ith the 
installation o f  the Fourth Avenue tunnel with electric· 
ity by the New York Central, ind icates pretty clearly 
that the trunk lines in the East are entering the elec­
trical railroad field in order to save their traffic from 
complete demoralization by the troll eys. The struggle 
between the two systems of transportation, steam and 
electricity, i s  thus likely to terminate i n  the general 
adoption of the latter for nearly all work except pos­
sibly the long-d istance through express service. Event­
ually this may also be changed to follow in the l ine of 
progress ; but at present it is impossible to predict its 
future. 

In New Englan d the trolleys have intersected the 
country so that passengers can go from one town to 
another without once riding on the steam roads, and i n  
most cases t h e  two lines run parallel. The trolleys i n  
nearly a l l  such instances have robbed t h e  steam roads 
of th eir local, short-distance traffic. The latter tried 
the expedient at first of reducing fares to compete with 
the trolleys, but this proved o f  l ittl e avail, for the trol­
leys were morp. convenient and satisfactory for a r i de 
of five or ten miles than the steam cars. T h e  time 
table of the latter would have to be revised so that 
trains would h ave to run every five o r  ten m inutes to 
hold this local, short-distance traffic. 

The changed attitude of the steam roads indicates 
now that they will enter extensively into the work of 
building trolley roads as feeders to their main l ines. 
Towns and cities a few m i les back from the steam roads 
are being connected rapidly by short trolley roads built 
and operated by the steam roads. These trolleys run 
to meet all trains, and passengers thus find it conven­
ient for them to connect with trains at the least possi­
ble expense and trouble. Formerly only stages con­
nected these towns w ith the steam roads, and th eir 
isolated positions inland retarded their growth tre­
men dously. 

The effect of thi s  enlightened system has already 
been noticeable. Towns and vil lages that possessed 
unusual natural surroundings, but owing t o  thei r  loca­
tion inland were out of touch with the rest of the 
world, have suddenly increased in population and bus­
iness enterprise. Some of them have actually doubled 
in population within three years owing to their direct 
connection w ith the steam roads by trolley feeders. 
Summer visitors have flocked there, so that their for­
mer stagnant l ife has been completely revolutionized. 

I t  is apparent that most of the eastern roads have 
w ith in the current year reached the conclusion that 
they must wake up and adopt new policies. They can­
not run counter to public demands much longer when 
the latter have the ,electric roads to use as a final 
weapon to force them to compliance. The New York 
Central and the New Haven roads have both entered 
extensively i n  th e electrical fiel d all along the ir ex­
tensive routes. In some instances they have bought 
up the different trol l ey systems, or secured control of 
them so they would no longer compet e  with th e steam 
roads, but act as feeders to them . 

Several of the eastern railroads have gone far in 
the past few months in buildi::J.g feeders to their lines, 
an d incidentally forestalling private trolley companies 
in constructing new systems in localities where the 
traffic is  now small. The question of establishing mo­
tor cars 'as feeders has been tried in England by the 
Great Western Company, and the same subj ect has 
been bllought up here for consideration. In parts of 
the cOllJltry where no trolley roads are to-day built, 
the motor cars might connect small hamlets w ith large 
towns on the line of the railroad, and thus promote 
better traffic. The English motor cars used for this 
service between the Lizard and Hel ston station, in 
Cornwall , accommodate 32 passengers, and since they 
have been in operation they have proved profitabl e. 
A similar service was tried this summer at several 
of the beaches by the New Haven road. The beaches 
had natural advantages that should make them popu­
lar, but no company had yet built trolleys running to 
them. It is doubtful if the summer traffic would be 
sufficient to make a trolley line p rofitable for the 
whole year, for the travel is  confined chiefly to the 
three o r  four summer months. 

The New Haven road started a line of motor cars 
from the nearest station to the beaches, connecting 
with the principal trains running to the cities. The 
result has been that the traffic to the beaches more 
than doubled this year, and at the present rate of in­
crease the summer population should almost warrant 
the building of a trolley line within another year or 
two. The success of such summer motor cars as 
feeders to the main railroad l ines has the further ad­
vantage of opening up new territory and laying the 
foundations for future trolleys. It is possible to as­
certain the relative value and possibil ities of a new 
route by install ing such a motor car line. If the nat­

ural advantages of the place are sufficient to attract 

summer visitors when a good service is provided, the 
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projection of a trolley line if! merely a matter of a 
year or two . Next summer the New Haven road prom­
ises to develop many new beaches and isolated routes 
by th is method, and if the traffic increases, trolley 
lines under the steam road's control will follow . 

Even the question of the trackless troll e y  has re­
ceived consideration i n  the past.  A wakened from 
their long sleep, the railroads are looking around for 
every possible improvement and development that 
will place them abreast of the times. Having adopted 
electricity as an auxil iary moti v e  power, it is only nat­
ural that they should seek to utilize it whenever pos­
sible. 

The trackless trolley has been tried in Germany, but 
whether the greater cost of operating the cars over dirt 
or macadamized roads instead of on rails will  not more 
than offset the expense of building tracks is a question 
that cannot be answered. There are, however, como, 
panies who believe otherwise. W ithin the past month 
two or three independent companies have been organ­
ize d for experimenting with th e trackless trolley. The 
application for a charter to use the turnpike for such 
a trackless trolley was denied the past month in New 
Jersey because there was no existing law which could 
control the operation o f  the cars. It was the legal 
opinion that the trackless trolley was neither a rail ­
road, nor yet a 'vehicle in the ordinary sense of the 
word. Conl?equently unt il some new law was passed 
to control the trackless trolley, it  would be wise to re­
fuse to issue a charter for using the right of way of a 
public road. However, this sho rt-sighted legal view 
of the matter will not be final if  the trackless trolley 
can b e  proved to be of value i n  the development of 
the country. 

Unquestionably the trackless trolley shoul d prove an 
effectual feeder to the railroads in many parts of the 
country where small towns and villages are located off 
from the main l ines of traffic, provided the cost of op­
eration is low enough to j ustify this method of propul­
sion. The roads must be firm and smooth th e greaLer 
part of the year to malie the service of any value, and 
as a result they must b e  macadamized or securely built 
so that the drainage is  perfect. Muddy winter roads 
would put the trackless trolley out of service about as 
quickly as anything. The snow problem would have 
to be considered also, for while it m ight b e  easy to clean 
the tracks of snow, sleet, and ice, it is quite another 
proposition to keep the who l e  side o f  a turnpike free of 
obstacles. There would also arise many problems re­
garding the right of way_ Not every teamster or driver 
o f  an automob ile would yield to the trackless trolley 
car th e best part of the road, and trouble and confu­
sion, with resultant l itigation of a costly nature, m ight 
follow to involve the company. 

However m uch these side issues of the general move­
m ent of the steam roads to adopt electricity may seem 
exaggerated and uncertain i n  their ultimate good, it 
cannot be denied that the old struggl e between the 
trolley and steam rail road i n  the East is entering upon 
its final stage, which is  nothing less than the cap itula­
tion of steam and electricity. The latter has proved too 
formidable for the former, and it is rapidly being 
adopted by the most conservative of steam railroad cor­
porations, not simply for city tunnels and bridges, 
but for suburban traffic, country short-haul feeders, 
and even for express service i n  certain sections. 

THE NEW YORK SESSIONS OF THE EIGHTH INTER­
NATIONAL GEOGRAPHIC CONGRESS. 

The Eighth Internati onal Geographic Congress be­
"an its first convention :

'
in the United States at Wash­�ngton, September 8 ,  ��d' continued it at Philadelphia, 

New York, Niagara Falls, Chi cago, and S1. Louis dur­
ing the succeeding fortnight, under the presidency 
of Commander Robert E. Peary, U. S. N. The honor­
ary presidency o f  the congress was held by President 
Theodore Roosevelt. 

I n  New York the congress was the guest of the Am­
erican Geographi cal Society, and the sessions were 
held at the house of the society in West 81st Street 
and in the halls of the American Museum of Natural 
History on Tuesday and Wednesday, September 13 
and 14, while Thursday, the 1 5th, was devoted to an 
excursion up the Hudson to Mount B eacon and to 
West Point, closing the sessions in thIs city. 

The days were devoted to the scientific programme, 
in which many papers of interest and value were pre­
sented, and of which an extended report will  soon 
appear i n  the SCIENTIFIC AMElUCAN SUPPLEMENT. The 
convention here began with a general sess ion Tuesday 
morning in the l ecture hall of ,the American Geographi­
cal Society, at which Commander Peary gave the visit­
ing geographers, who numbered some 300, a cordial 
welcome to the city, and then introduced the general 
programme, which for the morning consisted of ad­
d resses on Deep Sea Deposits, by Sir John Murray; 
on the Volcanoes of Martinique, Guadeloupe, and Saba, 
by Dr. E. O .  Hovey; and on the Rise and Development 
of the German Colonial Possessions, by Graf Joachim 
von Pfeil. 

The sectional meetings began in the after)loon, and 

at these the numerous papers of the convention were 
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read in full or by title. The sections meeting here and 
their officers were: Oceanography, William L ibbey 
ch airman, R. A .  Harris secretary ; Exploration, H .  G. 
Bryant chairman, H .  L.  Hridgman secretary ; Eco­
nomic Geography, E. R. Johnson chairman, C .  W .  Hall 
secretary; Educational Geography, Charles R.  Dryer 
chairman, E. C .  Jones secretary ; Volcanoes and Earth­
quakes, Charles H .  H itchcock chairman, E. O .  Hovey 
secretary. 

Tuesday evening a publi c  lecture compl imentary to 
the congress and the society was given i n  the aud i­
tor ium of the m useum by Dr. and Mrs. W_ H. Workman 
on their recent high ascents among th e  Himalayas and 
the glaciers of thos e  mountains. Dr. Workman has 
establ ished the record for h igh altitude on land, at­
taining an elevation of 23,3 9 7  feet, and Mrs. Work­
man's record is  only two thousand feet l ess. A brilli­
ant reception at the house of the society followed the 
lecture_ 

The d inner of the congress was held Wednesday 
evening at th e Endicott Hotel. This was compliment­
ary to the foreign delegates, and was largely attended. 
I n  the course o f  th e dinner Commander Peary an­
nounced that his plans for another attempt at the 
North Pole had gop,e so far that the keel of his n ew 
ship had been laid, and that she would be ready for 
use next summer. , She is to be a vessel of the strong­
est construction, adapted particularly to the work in 
view, and provided with engines capable of exerting 
1 , 500 horse-power. A feature of th e evening was the 
presentation to Commander Peary of th e gol d medal 
awarded to him by the Paris Geographical Society for 
his Arctic researches . 

Among the celebrities present may be mentioned 
Sir John Murray, of the Scottish Geographical Society; 
Prof. A. Penck, of Vienna; Dr. H. R.  Mill ,  of London; 
Graf Joachim von Pfeil,  o f  Berl in; Maj or A. st. H. 
G ibbon, of London ; Profs. H .  Cordier and G. Grandi­
dier, o f  Paris; M .  de Claparede, of Geneva; Dr. Bela 
Erod i,  o f  Buda-Pest; Prof. A. Marcure, of Berl in; Prof. 
Oberhummer, o f  Vienna; and Prof. J. Thoulet, of 
Nancy. About 1 20 foreign delegates were in attend­
ance, and the iotal registration was about 800. The 
n ext convention o f  the congress, five years hence, will  
be held in Geneva, Switzerland.  

SCIENCE NOTES. 
Prof_ Constantine Gregory, of Naples, has invented a 

new chemical process for the preservation of flowers 
and foliage. When the professor subm itted the r e­
sults of h i s  first experiments to the N'eapol itan Insti­
tute for the Advancement of Science, a few weeks ago, 
the association, after carefully examining them, re­
quested the preservation of some plants which they 
described, and which i n  their opinion presented th e 
greatest difficulties owing to their peculiar nature. 
The professor completed the trial set before him, and 
he has p-resented some splend id examples of begonia 
and orchid l eaves wh ich have a remarkable natural 
appearance. I n  recognition of this work he has been 
awarded the silver medal of the institute. The pro­
fessor is now engaged upon the extension of h i s  in­
vention to fungi, and in the event of his achieving 
success h e  will be presented with the society's gold 
medal.  

I n  a recent number of La Energia Electrica, A. San­
daran describes a new method of testing the molecular 
state of l ocomotive axles and other iron and steel 
pieces, this method being based on the magnetical 
properties of iron and steel , and intended ,to reveal any 
injury these pieces possibly have undergone i n  opera­
tion. From the principles of magnetism, it is  inferred 
that when testing an iron or steel p iece before com­
mencing work, the graphi cal r epresentation of a mag­
netizing cycle will afford an illustration of the mag­
netical properties of the piece concerned. Now the 
axles of locomotive and railway carriages, as well a s  
other machine pieces, are exposed in operation to such 
v ibrations and shocks as to become brittle, when the 
fracture will show a crystall i n e  structure. At the 
same time the magnetical residual phenomena are di­
m inished, the iron piece assuming the normal average 
state as corresponding w ith the magnetic force, its 
hysteresis being diminished and the ascending and 
descending branches of the induction curve differing 
from each other to no material d egree. Between the 
magnetizing curves of an axle or another iron p iece 
as recorded at different periods of operation there may 
thus be noted important d ifferences, a magnetical in­
vestigation of the p i ece i n  question allowing of con­
clusions being made as to its present safety, and of 
stating whether any abnormal alteration such as an 
internal fracture has occurred. 

The last 100-foot crib, which forms the foundation 
of the new government breakwater at South Chicago, 
was recently put in place and sunk by the contractors. 
The pier when completed will extend 6 ,900 feet from 
the shore of the north side o f  the Calumet River, and 
form a complete protection from north and northeast 
storms. 



THE MANUFACTURE OF WALL PAPER. 
BY W. }"HANK M'Cl;URE. 

The interesting industry of wall-paper making be­
gins with the drawing and hand coloring of the mul­
titudinous designs which are to decorate the walls 
of American homes. This i s  followed by the transfer­
ring of these designs by pattern makers to wooden 
rollers, then the skil lful mixing of  the paint, the ap­
plying of the background to the rougn paper, and 
subsequently the printing of  the colors by machin­
ery. The rough paper from the pulp mil ls  comes i n  
huge rolls n o t  unlike those used i n  the office of a met­
ropolitan newspaper. .Much of the clay used in mix­
ing the paints is brought from Georgia. 

The wall paper designers are already at work upon 
the designs of  19 0 6 .  The styles in  wall paper change 
every season, and the designers work a year and a 
half and sometimes two years in advance. The de­
signing room is to the majority of visitors to a wal l 
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The making of the paints which are to decorate 

the wall paper is one of  the most important: branches 
of" the work, for very much of the completed appear­
ance of the paper depends upon the skill  with which 
the tints are mixed and in keeping the mixture uni­
form throughout the printing of  the different patterns. 
The white clay which forms a most necessary portion 
of the tinting mixtures is  first ground to a powder. 
The clay is  used chiefly i n  the paints for backgrounds, 
and i n  this mixture boiled glue is used as a sizing. 
In the making of tints for the subsequent decorations,  
oxide o f  zinc is  extensively used, with potato dextrine 
for sizing. 

Before going to the giant presses for the great me­
chanical operation of printing numerous colors at 
one time, the background must be appl ied by the 
brushes of a large mechanical device, through which 
the white paper passes as it  comes fro:.1 the huge 
rolls,  each one of which, by the way, contains suffi-

SEPTEMBER 24, 1904· 
bundles are unrolled and made into lfmgths of sixteen 
yards each, which is equivalent to a double roll  of  
paper. Usually a force of girl s i s  employed in  wind­
ing the double roll lengths upon spindles,  twenty-five 
01' which lengths go to make a bundle, which when 
tied is ready for shipment. In cutting the long rolls 
into p ieces, each 16-yard length is determined by a 
mark automatically plaeed upon the rol l while it i s  
passing through the printing press. 

Large wall-paper faetories opi�rate from ten to twenty 
printing presses, each having a daily output of  some 
twenty miles of wall paper. The annual output of an 
entire factory sometimes exceeds 2(i,000,000 rolls. 

The prices of wall paper vary from a few cents up 
to dollars per roll .  Few fam ilies nowadays are so 
poor but their homes may be rejuvenated from time 
to time with ·pretty wall paper. The cost is  not de­
pendent npon the number of colors which have been 
applied to the paper, but more upon the quality of the 

Where th� Pattern Blocks Are Kept. A Corner of the Paint-Mixing Room. 

&signers at Work Making Patterns of Wall Paper to be Used Two Years Hence. This Machi-!le Applies Twelve Different Colors atOne Time to a Roll of Wall Paper. 

paper factory the most interesting devartment of all. 
It is here that the pattern makers are at work, re­
producing with brass and felt the designs upon the 
hard maple rollers. When the designs have been 
sketched and painted by hand, they very closely re­
semble the finished wall paper product. I nto the wood 
of the rollers a thin brass tape is driven. T b is brass 
tape can, of course, be easily shaped to follow the 
pattern. The felt is  packed w ithin the space which 
the brass tape encircles. When the patterns h ave 
been completed, they are all properly numbered and 
go to a pattern bloclj: room. There are three distinct 
sets of  these rollers necessary in  the making of a 
complete pattern for a room-one set for the sidewall ,  
o n e  f o r  t h e  border, a n d  one for the ceiling. T h e  cost 
of  making a new pattern is  often more than $5,00 .  A 
large factory .usuallY,carries at least one hundred com­
plete room patterns, whi ch with t.he d ifferent com­
bi nations of  color admits of many hundreds of varia­
tions in the finished product. One of the accompany· 
ing photographs clearly illustrates a pattern block 

room. 
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c ient paper for 200 or 300 finished 1;olls. As the paper 
leaves this mach ine it is  carried for some distancH 
on racks. which allow it  to hang in folds. B eneath 
its path on this trip are steam pipes, which together 
with the' hot air that is  blown into the fol ds, serve to 
dry the coating of paint which has just been appl ied. 
The paper is  next returned over the same route by 
the aid of a �loth web, and goes at once into the color­
printing m�chines. 

The large cylinder of the printing machine rHceives 
the paper, and it is soon brought in contact with the 
various rollers or pattern blocks .. ea('h col or being 
applied by a separate roller, which of course revolves 
in ar;curate register upon the paper. The paper passes 
through the mach ine but once, receiving at this one 
run any number of  colors up t.o twelve. As the de­
corated paper comes from this machine, it is again 
carried in festoons or folds over steam pipes, after 
which it is  reeled i nto bundles of 200 rolls each. By 
th e register on each printing machine it is possible 
to ascertain at any time :iust how many rolls of  paper 
have been printed of a desired pattern. Finally the 

]JapeI' used. The demand for wall paper in this coun­
try is increasing with each year. 

... ,. 
M. Max. Wolf, in the Bulletin of the Societe Astro­

nomique de France, treats of the observation of nebula?, 
and states that the study of nebula? of great extent, 
like that of Orion, has become much easier since the 
u se of objectives of short focus for star-photography. 
In the course of  his observations he hrings out the 

remarkable fact that the great nebula? are always sur­

roundHd by spaces which are nearly empty and thus 

form a veritable stellar desert, as was al ready pOinted 

ont by Herschel. But M. Wolf-finds that the empty space 

lies on only one side of  the nebula, and in  this space 

the stars of low magnitude are entirely wanting. Only 
a few rare and brill iant stars are to be  found. It 

seems that the nebula has grouped all  the smaller stars 

around its center. He dtes a number of the great 

nebula? which verify this law. But the nebula or 

An dromeda and the spiral nebula? do not follow thH 

same order, and apparently should be placed in a 
different category. 
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A REASONING HORSE. 
Hardly a day passes but the newspapers h ave some­

thing to say o f  the wonderful mental performances of 
"clever Hans," "der kluge Hans, "  as Herr Von Osten's 
stallion is called.  I ndeed,  some wordy controversies 
have been waged over h i m .  Some 
hold 

-
that h e  actual l y  reasons ; oth· 

ers skepticall y  assert that his  intel· 
l igence i s  simply the result  of i n­
geniously concealed t r i ekery on the 
part of his trainers . An investiga· 
tion conducted by sc ientists,  how· 
ever, would seem to indicate that 
the horse i s  really what h i s  owner 
claims h i m  to be, an intell igent 
four-footed animal,  capable o f  mak­
ing simple arithmet i cal calcula· 
tions, and even of ratiocination. 
D r .  Heinroth, of  the Berlin Zoolog­
icaJ Garden, has this to say of Hans' 
wonderful feats i n  a recent num, 
bel' of the I I I  ustri rte Zeitung : 

"For many years Herr Von Os· 
ten, who was at one time a tuto r 
of mathemat ics,  ha s made it h i s  
task t o  determine the intellectu al 
poss i b i l ities o f  a horse. His fin;t 
stallion, with whom h e  succeeded 
i n  doing remarkable things, died 
at the end of eigh t  years. Hans, 
his second acquisition, has been un­
der his care fo r four years. Von Os· 
ten has no desire to sell the horse 
o r  to display him for money in 
publ ic .  He is instructing h i m  i n  
t h e  interest of science alone. 

"In my presence Von Osten asked 
the horse to add such sums as 6 + 2 
and 4 + 3 .  The horse i n d icated the 
correct answers by stamping with 
his right fore-hoof. It is to b e  re­
marked that during the calculations 
Von Osten feed s Hans w ith carrots, 
Von Osten decl ares that without the 
carrots the horse would refuse to 
work. Hans has never felt the 
touch of a whip.  This, after all ,  is 
not very strange ; for, as Von Osten 
vuts it ,  carrots are to Hans si mply 
what honors, titles , ran k ,  and 
mOlley are to men.  

Scientific American 
Java produced and exported 43,750 pounds. As to the 
exportation of bark for 1902,  Java heads the list w ith 
14,726,000 pounds, followed by India w ith 2;020,000,  
Ceylon with 407,000, South America 7 7 5 ,000,  and Africa 
180 ,000 . maldng a total of ] 8 ,1 08 ,000 pou n d s .  Th i s  

The Reasoning Horse " Hans " and His Owner. 
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WHEN WAS THE PHOTOGRAPH TAKEN 1 

BY PROF. WILLIAM F. BIGGE. 
wonder what the reader will say when I show 

him this photograph of the Creighton University Ob­
ser�atory [at Omaha, Neb.]  and ask him to tell me 

when the photograph was taken.  I 
w ill all ow him every liberty but 
one--he must not ask the photo­
grapher. 

'rhe condition i s  rather severe, 
but not worse than my own, be· 
cause I do not know the photo· 
grapher,  nor could I after dil igent 
inquiry find anyone who knew any· 
thing at all about the picture. 

I am very fond of math ematics. 
I t  seems to run in my blood. I 
looked upon this p icture for years, 
and was eonvinced that the shad­
ows in i t  had automatically and 
unmistalmbly stamped the date :tnd 
t i m e  of its taking upon the photo· 
graph . I investigated, I measured, 
I computed . And now I know when 
the photograph was tal, en.  I f  the 
reade r i s  w i l l i ng, I will take him 
i nto my confi dence. and show him 
how the problem was solved.  
will  investigate three things : 1 ,  
whether it is possible i n  principle 
to obtain the date of a photograph 
trom the shadows in it ; 2, whether 
it  is possible in practice ; and 3, 
how closely our resu lts are to be 
t r llsted.  

The d i rection in whi ch the shad­
ow o/' an object is cast evident l y  
depencl s  upon the s u n ' s  position i n' 
the sky,  and ought therefore to 
serve as a means to obtain this po· 
si tion . Now , th e twofo l d  mo t i on 
of the sun is causing it eonti nuaJly 
to change its position : the d i u rnal 
motion is  carry ing it  about in a 
circle whose center is at the celes­
tial pole,  the annual one is carry­
i n g  it toward or away from the 
celest ial equator.  As these two mo· 
tions are independent of one an· 
other, every determination of · the 
sun's po s i t ion by means o f  a shad­
ow i t  casts ought to give us its 
place in both of these orbits, that 
is, give us the time of the day and 
the day of the year. Fig. 2 will 
show us how th i s  is done. 

" I  asked 'What are the multiples 
of 1 2 ? '  The answer came almost im· 
m e d iately. Sums sllch as 7 2  + 14 
are correctly given. The actual 
worris ( i n German ) 'What i s  the 
difference between 43  and 6 ?' were 
read, and the answer immed iately 
paw e d .  No numerals .appeared on 
the blackboard.  Surely,  this i s 
more than the triekery of training. 
It should here be mentioned that 

.. Hans " Answering- an Arithmetical Question by Pawing With His Hoof. 

Let us imagine the heavy l ine AB 
to be the shadow cast upon a hori­
zontal surface by the vertical rod 
OB. With the radius AO let us 
describe a m i n iature celestial 

questions can b e  put b y  any by· 
81  a n d e r .  H a n s  i s  abl e to . convert common fracticns 
into deci mal fradions. He can also tel l time b y  the 
clock If h e  is asked, ' I t  is now 4 0  m inutes after 1 2 ;  
h o w  many minutes will  elapse before one o'clock ?'  h e  
immed iately answers with twenty strokes o f  h i s  hoof. 
These are simply a few among a

' 
great number of 

questions that were put.  
"Hans knows the coin o f  the realm and the val ue of 

playing cards.  King,  queen,  aee,  and the l ike are dif· 
ferentiated by the hoof. He picked out a badl y·worn 
German 5 0-pfennig pi ece from several coins.  From 
a number of pieces of col ored cloth laid upon the 
ground h e  will  select any color he 
i s  ordered to choose, 'Is it green ?' 
you ask. Five stro]( e 8  of the hoof 
is the r eply ; and the fifth cloth 
proves to be green. The colors may 
b e  changed in �ny manner ; sti l l  
the horse w i l l  pick o u t  t h e  correct 
one." 

Dr. Hei nroth concl udes his arti­
cle by stating that he is quite con· 
vinced o f  the i mposs i b ility of any 
decepti o n .  H e  has questioned the 
horse in his  stall in the absence of 
its owner. and he has received an­
swers as clear cut and as precise as 
those given i n  the presence of Von 
Osten.  

--_ ......... .--
Some figures have been published 

011 the prodlletion and commerce 
of quinine.  According to

. 
t h e  re­

port of the eh ief of the government 
plantations i n  British I nd ia ,  the 
"VIad ras government produced 1 5 ,-
7 1 1  pounds of quinine in 1 9 0 2 ,  and 
the Bengal government 1 1 , 9 2 7 , mak­
ing a total o f  2 7 , 6 3 8  for India . 

A REASON ING HORSE. 

represents the bark which has been supplied to the 
trade,  and i t  i s  estimated to contain 8 6 1 , 8 1 0  pounds 
of quinine.  Adding these figures to the above·mention­
ed quantity producecl in I n d i a  and Java, we have a to­
tal of 9 3 3 , 2 0 0  pounds, which represents the itotal 
amount of quinine produced in 1 9 0 2. As to the quin ine­
producing establishments, there are 5 i n  France, 3 i n  
England, 2 e a e h  in Germany and I t a l y ,  oue e a c h  in 
Holland,  Java, Bengal , and Madras, besides those in 
America.  The two leading markets are Amsterdam 
and London, but the latter has become l ess important 
since the development of the Java prodlleti.on .  

Fig. t .-WREN WAS TRIS �ICTURE TAKEN ? 

sphere about the point A as a cen· 
ter. Let N ESW be the great circle 

of the horizon with its cardinal points,  and NPY. S t h a t  

of t h e  meridian. Y. ,  vertically over A ,  w i l l  be the 

zenith, 0 will be the sun's position, and P, so taken 

that the angle NAP i s  equal to the latitude of t h e  

place, w i ! !  be the celestial pole.  The points Y., P, 0-
zenith, pole, s un-ar e  the vertices of t h e  great astrono­

m ical triangle with which .we must become acquainted.  

The side PY. i s  the complement o f  the arc NP, which 

i s  equal to the latitude of the place. T h e  side PO is  

the sun's polar distance, and is the complement of its  

decl ination, or of its d i stance from t h e  celestial equa· 

tor. The side Y.O is the s u n ' s  7.enith distance and th e 

compl ement of its altitude OH or 
o f  th e angle OAH. The angle at 
the pole,  Y. P O ,  is called the sun's 
hour angle, and is proportionate to 
the time elapsed since the sun 
crossed the m e r i d ian. T h e  angle at 
Y., PY. O ,  or its equal N AH, is the 
sun's azimuth, or bearing, as a sur­
veyor would call it,  reckoned from 
the north point of the horiwn. 

_.The 
angle at 0,  POY., i s callel� the paral­
lactic angle. W e  have n o  need of 
i t  i n  our d iscuss i o n .  I n  this tr ian­
gle the hour angle Y.PO determines 
the sun ' s  position i n  its d iurnal or­
bit and gives us the time of day ; 
the side PO, the compl ement of the 
sun's decl ination, determines the 
sun's position in its annual orbit 
and gives u s  the day of the year. 
The measurement of the shadow 
AB of the rod 08 m�lst, therefore, 
i n some way give us the angle 
Y.PO and the side Po.. I t  does so 
indirectly. Spherical trigonometry 
teaches us that if any three of the 
six parts ( three sides and three an-
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gles ) of a triangle are given, the other three are 
thereby impl icitly and definitely determined and can 
be found by computation. Now we have three such 
parts given in the triangle PZO .  The first is the side 
PZ, the complement of the l atitude of the place where 
the shadow is cast. The second is  the angle PZ O ,  the 
sun's north a7,i muth, the supplement of its south azi· 

, muth O Z S  or HA. S or BAD. This latter angle BAD 

is determined in the right plane triangle BAD by th e 
sides BD and AD ( or GB ) ,  the distances which the 
shadow fal ls  east [or west] and north [or south ] .  And 
finally the thi rd part i s  the side ZO, the complement 
of OH, or of the angl e  OAH or OAB the sun's altitude, 
this latter angle being found in the right plane tri­
angle OAB by the sides OB and AB. Hence a measure­
ment of the position of a shadow with respect to the 
object that casts it, that is,  of the distances BD, east 
or west, BG, north or south , and BO, downward, or of 
its three space co-ordinates, as a mathematician would 
name them, will furnish us with all the data necessary 
and will determine the day of the year no less than 
the time of the day when the shadow occupied that 
particular position . I t  is evident that the object cast­
ing the shadow need not be a vertical rod, nor that the 
shadow should fall upon a horizontal plane. All we 
need absolutely is  the d irection in space of the line 
jOining the shadow and the object, that is,  technically, 
its altitude and azimuth, these data being best deter­
mined in practice by means o f  the three space co-ordi­
nates, measured by a plumbline, l evel , compass, tape 
l ine, or similar instruments. 

We come now to the second and practical part of 
the problem, the actual measurement of th e three co· 
ordinates, BD, BG, and B O .  And here w e  are at once 
confronted by two d ifficulties. The first and greatest 
of these l ies in the identification, o r  rather in the de­
termination of the exact location of the shadow of a 
known pOint upon a photograph. In our reproduction 
of the photograph of the Crei ghton Obs ervatory it will 
be seen that the stone coping on the west' 

side of th e 
meridian slit in the transit room casts its shadow 
very conspicuously on the window casing. The shadow 
fa l l s  exactly upon the middle of the flat western side 
of the casing and on a level with the mortar line be­
tween the tenth and el eventh bricks below the coping 
stone. This casing is in real ity two and a half inches 
w i de, but upon the ori ginal photograph it is  ollly 12 
thousandths of an inch. An error of one thousandth 
of an inch in the localization of the shadow upon the 
photograph woul d make the result uncertain by a day. 
The second difficulty i s  a minor one, and lies i n  the 
practical measurement of the three co-ordinates. This 
measurement is,  of course, executed upon the obj ect 
itself from the information obtained from th e photo­
graph. I t was found that the shadow fell 31.35 inches 
downward, 27. 7 0  inches eastward, and 12. 25 inches 
northward. These data coupl ed w ith the latitude of t!le 
place, 41 deg. 1 6  min. 6 sec . ,  tell us by computation that 
the sun's declination was 15 deg. 15 min. north and the 
hour angl e 41 deg. 12 min.  or 2 hours 45 minutes after­
noon, local apparent solar time. Referenc e  to any 
la rge and good celestial or terrestrial globe, to the 
Nautical A l manac, or to similar sources, shows that 
the sun has the d ecl ination + 15 deg. 15 min. on May 
2 and August 11, that i s  on two dates, at one of which 
the sun is going north and at the other going south. 
In order to determine which o f  these two dates is  the 
correct one, we must resort to evi dence other than 
that furnished by shadows. I n  our case we see upon 
a close examination o f  the original photograph, that 
the condition of the grass in the foreground an d of 
the trees in the background is  such as to point unmis­
takably to the earlier date, that is,  to May 2.  Now, as 
th e sun is 3 m inutes fast on May 2, and as Omaha 
clocl{s are s et 24 minutes fast in order to show central 
ti me, this gives us May 2,  3 .06  P. M., central standard 
time, as the date and time when the photogr�ph was 
taken. 

In order to confirm our result.  let us turn to Fig.  
3,  which represents a part of the window casing drawn 
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to actual size, two and a half inches wide. The line 
AB is on a level w ith the mortar li ne between the 
tenth and eleventh bricks, and DE and FG are on a 
l evel with the next mortar l ines above and below AB. 

'Z. 
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Fig. 2. 

C is the location of the shadow, as shown on the pho­
tograph . The long obl ique l ine passing through () 
shows the path of th e snadow on the casing on May 2 
and August 1 1 ,  and th e position of the shadow at in-
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Fig. 3.  

tervals o f  one minute before and a fter its passage 
through the critical point G. The other two long 
obl ique l ines show the path of the shadow five days 
before and after, and the short l ines show it for every 
day. After making due allowance for the practical 
difficulties of the problem, is it  claiming too much to 
ass ert that in this case the date is correct within two 
o r  three days, and the time within as many m inutes ? 
I f  the shadow had fallen as many feet as it d i d  inches 
away from its obj ect, would not the very day and the 
minute b e  fixed ? I dare say, however, that in spite of 

all this evidence most of my readers would rely more 
upon the word of the photographer o r  upon actual 
observation th an upon all the mathematics in the 
world. T o  quiet their apprehensions, let me say that 
on last May 2 ( 1904) at 3 .06  P. M., central time, the 
shadow was at the place assigned as accurately as 
anybody could desire. I wil l  also add that I had fin­
ished the computation, and proposed the problem to 
my students two months before. 

"Oh ! but you are forgetting a most essential item, 
the year ! "  the reader may exclaim. 

A half-tone o f  this photograph of the Observatory 
appeared in the Creighton Un ivers ity catalogue i n 
J u ne, 1894, hence it must have been taken at the latest 
in May of that year. As i t  was evidently taken in the 
sunlight, perhaps the weather conditiOIis may decide 
the year. The cumulus clouds in the sky, the north­
west wind indicated by the weather vane, and tbe 
transparency of the air, which on the original photo­
graph allows trees about three m iles away and bluffs 
about six miles away to be seen with great d istinct­
ness , show that there must have been a rain a short 
time before to clear the atmosphere, the wind must 
have continued to blow from the northwest for many 
hours, and the barometer must have been high. Prof. 
L.  A. Welsh, our local weather forecaster, has very 
kindly examined his records and they, together with 
those kept at our Observatory, prove beyond the possi­
bil ity of a doubt that May 2, 1893,  i s  the day we are 
looking for. Not only do the weather conditions 
shown on the photograph apply to that date i n  all 
their completeness, but they also single it out most 
emphatically from the preced ing and fol lowing days 
of that year. And more than that, they also determine 
the year, because they cannot be made to apply to May 
2 or contiguous days in 1894, 189 2, 1891 ,  and 1 8 9 0 ,  and 
further back than that I need not go for reasons that 
would not interest the reader. 

I f, therefore, I am asked when this photograph of the 

Creighton University Observatory was taken, I can an­

swer with an assurance and an accuracy superior to 

that of the photographer himself if he could now be 

found and interrogated : Tuesday, May 2, 1893 ,  at 

3 .06  P. M.  
Creighton University Observatory, Omaha, Neb. 

• • • •  
COMPLETING THE NEW CROTON DAM. 

For the first time in all the many years that it has 
been under construction, work at the great C roton dam 
is proceeding with positive energy. The activity is  
due to a desire to finish the gap in the southern end 
o f  the dam, where recent alterations in the plans have 
seri ously d elayed th e work. In explanation of the de­
lay it will be well to briefly recite the facts. 

As originally designed, the C roton dam was to have 
consisted of a solid masonry structure for about two­
thirds of its length an d of an earth dam with a cen­
ter core wal l for the remaining third. This core wal l 
was to consist merely of a thin masonry diaphragm 
impervious to the water, which was intended to seal 
the earth dam against the passage of any water. The 
substitution of earth for masonry was made by the 
then chief engineer, chiefly from considerations of 
economy. On the accession o f  the late chief engineer, 
Mr. Hill, to office, he at once condemned the compos ito 
nature o f  the structure, and recommended that the 
m asonry work should be carried continuously across 
�he val ley, providing a homogeneous structure. In 
su pport of this recommendation he pointed out that 
tb ere were strong engineering reasons against the use 
01' the earth and core wall construction, especiall y  in 
connection with an all-masonry structure. After a 
board of experts had indorsed his criticisms, the core 
wall as far as it had been buil t  was taken down, and 
it was then discovered that the bottom on which it 
rested was of a treacherous and more or less friabl e  
material, which i n  the · presence of water seemed to 
lose its consistency enti rely. Accordingly it was de· 
cided to carry down the excavation until absolutelY 
sound rock was reached. 

FRONT VIEW AND SECTIONS OF THE CROTON DAM , SHOWlNG THE GREAT DEPTH OF THE FOUNDATIONS. 



SEPTEMBER 24, 1904. 

The accompan ying engraving 8hows the great. dam 
as it will  appear when completed. i f  viewed from 
down stream. The length of the dam proper from 
the right a butment to the commencement o f  t he spi 1 J · 
way is 1 , 1 (; 8  feet.  This port i o n as now being COIl· 
structed will be one cont inuous sol  i d  wall of first­
class maRonry laid u p  in eement. and pvel'y wherp 
carried down to solid rocl, .  T h e  i 1 1 ustration referred 
to shows the actual depth to whieh this excavation had 
to be carried.  I t  will  be noticed that on the l eft s i d e  
of the valley t h e  engineers encountered a solid and 
very satisfactory gneiss rod" which extends for more 
than a third o f  the d i stance across the val ley.  Then 
t h e  suh-stratum eonsists o f  a lime rock not so sat­
i sfaetory as the gneiss, but. still snfficiently st.able 
for a good foundation when excavated to the great 
depth s shown i n  our engraving. The deep places in 
the foundation are due to the d i scovery of pockets of 
rotten rock which had to be excavated.  The lowest 
point. of foundation i s  131 feet below the bed of the 
river. The top of the dam i s  166 feet above th e bed 
of the river, thus giving a total h eight. o f  tfie masonry 
from foundation to crest. o f  297 feet. A t  the top the 
wall has a thickness o f  18  feet, and i t  increases i n  
thickness proportionately to the hydranlic thrust 
against it.  This increase extends not merely to the 
bed of the river or bottom of the reservoir, but more 
than as far again below it,  until the foundation i s  
reached.  Since the overlying material between the 
bottom o f  the reserv o i r  and the bottom o f  the founda­
tion will be saturated with water, the masonry dam 
has to b e  treated as though i t  had a head of water 
against it for practica l l y i t s  whol e h e i ght of nearly 
300 feet. Consequently, to secure sufficient weight 
and ::;tability, the width of the dam at the lowest 
!Joint is over 200 feet. 

The section shown i s  eont inued throughout the full  
l ength of the dam until the spillway i s  reached. Here 
the ma;,;onry curves around to the right,  parallel with 
the hillside, and extends for nearly a thousand feet 
up the valley, the total length o f  the spil lway includ­
ing the curve being an even thousand feet,  and the 
total length of the dam awl s p i l l way together being 
2, 1 6 8  feeL A s  i t  i s  the intention to carry a carriage 
drive across the crest of the dam, an arch of steel o r  
masonry ( probably the latter ) will  b e  thrown across 
the :,;pil lway aR shown i n  o u r  i l l ustration. At the junc­
tion o f  the spillway and dam i s  a gate-ho use ; and on 
t h e  down-stream side of the dam. i n  conneetion with 
th is gate-house, a projecting column o f  masonry has 
been thrown out, within which is a stone stai rway 
leading up to the crest of the dam. A cl ever use has 
been made o f  the break in the dam where the old 
ea rthen dam was to have eommeneed, by th rowing out 
a column of masonry of the same !l esign as that a t  the 
spil lway, with an i n s i d e  stairway leading t o  th e crest 
oj' the dam. The arch i t ect u ral effeet thus produced i s  
h armoni ouR a n d  decid e d l y  pleasing. 

One of o u r  photograph ie i ll u strationR sh ow::; the 
method by which contraet o rs are b u i l d ing the 300 
f e e t  o f  structure w h i e h  h a ::;  taken the p l a e e  of t h e  
projected earth dam. Two s t e e l  w o r k i n g  pl atforms 
h ave been erected, the foun(lations being placed r i ght 
in the body o f  the masonry.  At each corner of the 
platform is a steam derriek,  the two platforms to­
geth er thus provi ding ei ght derriclm i n  addition to 
th e large number which are ereeted o u t s i d e  the l ine 
o f  the dam. By thiR means the whole work i s  com­
pl etely covered, and the material  i s  handled to excel­
lent advantage. A s  the masonry risE'S,  the steel work 
of the platforIlls i s  b u i lt into i t  and serves i n  a 
certain degree to t ie it togeth e r. The rod;, in masses 
which weigh many of them over five tOil S .  i s  brought 
from granite quarries s itnated a short d i stanec nIl 
the Croton v a l l ey. It  i s  drawn al ongside th e dam in 
cars,  from which it  i s  pieked up by t h e  derricks and 
dropped into plaee. A new method o f  b u i lding the 
masonry has been a()optecl ,  which not only condlwes 
to great speed of eredion, but also prov i d es a more 
solid monoli t h i c  mass, wit h l ess pORs i h i i i t y of voids 
occurring i n  I h e  b o d y  of it .  The outsi ,le conrses of  
masonry are first laid np , and t ransverse wal 1 s  rn n  
across b e t  wpen these,  t h u s  t'orming );oel{ets that may 
b e  from 1 2  t.o 20 feet sqnarp and t'rom :i t o  5 feet i n  
(I epth. A mass of e(ml fmt is t h e n  jJonrecl into t h e  
pockets th us formed,  th rough wrongh t-i ron )J ive 
ehutes, that lead down from the eenwnt mixers on t he 
adjo ining b i l h-:i d e .  When the llockpt i s  filled to the 
desired heigh t.  with efmwnt,  i h e  h i g  roel; s  are ]J i r·ked 
up by the cranes and l et d rop from a eons i tlerable 
height int o t h e l iq u i (1 concret e and (,pment b e d .  The 
impact thn:; secnred fo rees the cem ent w it h  a crowd­
ing effect i n t o  a l l  th e interstieeB of the adjoining 
masonry. T h e  swann of Ital ian workmen are mean­
whil e throwing smal l e r  rocks,  that can b e  han d l e d  
by han d ,  i n  a r o u n d  the b i gger s t o n e s .  awl th e speed 
with whieh the work progresses m u s t  he s e e n  t o  b e  
apprec i ated . 

An i m port ant  (I e l a i l  at l en d i n g  t1H� eom plet ion of t b ,· 
(l am is the reconstruetion of th e old aquednet.  whiell 
l eads along th e hi ll8ide over 3 0  feel below the high ­
water l ovel o f  the uew dam. I t  i s  neeessary to 8trength-
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en the roof o f  I he aqueuuct , t o  enable it to withstand 
the water pressure resulting from the fi l l i n g  of tll !' 
new dam, for the aqueduct will  be covered with abput 
3 0  feet o f  water when the new dam i s  full .  This is 
(lone by throwi ng over th e aqueduct a thick con­
crete roof, wh ich extends wel l down the sides and 
provides an ahsolute safeguard against crushing in 
o f  the structure. 

The construction of the roads which will  surround 
t h e Croton dam has been quite an extensive work in 
itself.  It has necessitated the building of some very 
fine bri dges, some o f  which we hope to il lustrate in a 
futu re issue.  The work of stripping the s urface of 
the ground below the water l ine o f  the new dam has 
been p retty nearly completed, and it  i s  now possible 
to look u p  the valley, and determine by the brush 
and timber line where this high-water line will  ex­
tend.  It is the hope of the Commission to commence 
to back up t.he water in the dam by the first of next 
year. B efore that i s  done it will b e  necessary to 
close two tunnels through the masonry o f  the dam, 
one of which exists for the passage o f  work trains, and 
the oth er for the outflow o f  the Croton River. The 
work-train tunnel will  first be blocked in, after which 
two 4-foot pipes provided with gates will  be inserted 
in the tunnel th rough which the Croton River i s  now 
flowing. When everything i s  ready the gates in these 
two pipes will  b e  shut down, and the work o f  fil l ing 
the great reservo i r  will  have fai rly commenced. When 
w e  remember that: the average daily consumption of 
water from the C roton watershed by New York city is 
nearl y three hundred million gal l on s, and that the 
flow o f  the Croton River during a dry season may fall 
t o  between four an d five hundred million gallons 
per day, it  can be seen that it will  be a long while 
before the water reaches the crest of the dam, i f  in­
deed i t  ever does so.  O f  course,  the prevalenee o f  
heavy r a i n  storms, or a thoroughly wet season, w o u l d  
expedite the filling o f  t h e  d a m .  

Alt hough i t  is hoped to. elose the dam b y  t h e  b e­
gi nning of 1 9 0 5 ,  it will  not be for some months after 
that t h e  whole work will  b e  completed and everythi n g  
put in i t s  fi n a l  shape. 

----. ... 1 .. . .  
S IW (' N i'" o r  Govern lll e nta] Enterprise i ll I t a l y  

.\.gaillst t h e  S p r e a d  of Malari a .  

I t a l i a n  scientists havi n g  proved t h a t  m a l a r i a  i s  t rans­
m itted from infeeted d istricts by the mosquito, caused 
the Italian government t.o adopt measures of protec­
t i o n  agaim;t its extension to government agent.s and o f­
ficials required to reside in malarial distrids. 

I n  the "Nuovo Antologia" o f  Rome o f  recent date, 
i:o:  a eomment on the remarkable decrease i n  the ex­
penses o f  installation and maintenanee of the means 
t aken t o  d i m inish t h e  causes o f  malaria i n  i n fected 
districts where customs officials are IQ(�ated. Th is re­
d udion , however, does not impair the thoroughness 
with w h ich t h e  work i s  maintained.  

The protection is purely mechanical , and could not 
hav e  been more effici ent o r  successful . The account 
goes on to say : " T n  the ninety localities th us pro­
t eeted for the first time in 1 9 0 2  ( the only year of which 
Wf' have any complete data ) there have been but. one 
h n ndred and forty-two cases o f  the fever against six 
hundred and forty-two the previous year ; the reduction, 
as we see, waR nearly from fi v e  to one,  and i n  some dis­
t r i t:ts ,  as for examp l e  in those o f  Orbetel lo and o f  Ter­
ra novia i n  S i c i l y .  where the cases o f  fever had been 
respedivel y tWfm t y-nine and t w enty-fou r  in 1 9 0 1 , these 
had d isappeared altoget h e r  w h e n  the protective meas­
ll res were appl ied i n  1 9 0 2. I n  the twenty l ocalities that 
had already been protected in 1 9 0 1 .  t h e  difference in the 
nllmber of caseR of malaria which came to l ight in 
1900, when t h e  defensive measnres had not yet been 
adopt.ed, and t hose which occurred i n  1 9 0 2  was still 
great er,  when they dropped from two hundred and 
seven to twenty-five." 

I n  th," year 1 9 0 2-3 the m eans o f  protection ( smail  
r:a ll 7,e netR,  masks with veils ,  and gl oves ) were made 
applicab l e  to one hundred awl ni neteen ot.her loeal­
i t  i es,  a w l  t h i s  (,xt(�nsion of t h p  humanitarian means 
eont i n n e s ,  a n d  w i l l  continue to be applied to all the 
ha l'raek s am] eustoms i nspect ors s i t uated i n  the i n ­
fE'ded distriet s .  to co-opera t e-as has just. b een saW 
cr th e general d i rectorate o f  customs-"to the supreme 
em] o r  protecting against I he ravages of this drearl 
d i sease ;";0 many young and youthful exi stenees." 

But the most important. res nits yet: obtained have 
heen from the ant i -malarial measures adopted by the 
p r i son officials i n  (�harge o f  t h e  priRoners condemned 
to  spen d their l ives an d ener,,;ies in i he salt works of 

Corneto,  wh ere t h e  i ll feet ion was so general and so 

gra v e  i ndeecl as l o b e  declared invineihle.  Here among 

i he eonfirmed ( ,rilllinals assigned to t h e  l ahom of pre­

parin g and eol l eeting the sal t ,  the sufferers fro m  m a l ­

aria had amounted t o  t.hree hundred a n d  ninety-five i n  
1 9 00 ; by 1 9 03  t h ese were red uced to a s ingle one. 

We d p s i r e  t o  call  th e puhl i c  a ttention to th i s .  he('ause 
it 1 .reats or wor); s and faet s that. not  only eourer h i ,,;h 

(I i stinction upon t h e  Department of Finance, hut also 

redounds indi rectly to the h onor and praise o f  the 

I talian scientists, to whom we are unmistakably in-

2 I 5  
rl cllted fo r the tireless researches and the grant! d i:1-
eoyeries t.hal. have made such won d e rf u l  aehievemeiJls 
possible. 

Peary a n d  the N o rt h  Pole. 

Robert E .  Peary has announced that h e  will aga i n  
3.ttempt to r each the North Pole i n  a specially con­
structed vessel , in which he w i l l  embark next summer. 
The p r esentation to Peary of the Paris Geographical 
Society's gol d  medal was the occasion of the announee­
ment. M.  Cordier, president o f  the Paris society, marIo  
t h e  presentation speech. I n  respon ding, the explorer 
said : 

"The contract for my new Arctic ship has lwen 
s i gned and her k eel i s  being laid now. T h i s  mean;,; 
that the expedition upon wh ich I have been putt ing 
my energies f o r  t h e  p a s t  t w o  years is l ifted out of t h e  
realm o f  uncertainty, and that i f  I a m  al ive I s h a l l 
start no rth again next summer in another a ttempt 
upon the North Pole.  

"My vessel will ,  I believe, be the ablest ship that 
ever pointed her nose inside the Arctic o r  Antarctic 
cirele.  She will possess such silape as will  enable her 
to rise t o  t.he pressure o f  the ice floes and eseape 
destruction. She will possess such Rt rength of con­
struction as will  permit her to stand this pressure 
without injury. She will  possess such features of how 
as will enab l e  her to smash ice i n  her path, and w il l  
contain s u c h  engine power as will  enable her to force 
her way through the ice. In maximum dimensions,  
v i z . ,  length over all ,  breadth of beam, and draft , ete. ,  
t h i s  ship will be of the size of t h e  British Antarctic 
ship "Discovery" ; in d i splacement she will  be �ome­
what less ; in power she will compare with ou r largest. 
ocean-going tugs. She will  h ave engines capah l e of 
(leveloping 1 , 0 0 0  indicated horse-power contill1lO U 8 l y ,  
and 1 , 5 0 0  horse-power f o r  l i mited periods.  

"My route north presents feat ures very (l i ffe l't!llt. 
from the route of a ship to the Antarct i C  regions ; t h e  
voyage i s  short a n d  t h e  c r u x  o f  t h e  wh ole projed i)-;  
the successful negotiation o f  the comparatively s h o r L  
distance o f  i ce-encumbered channels extending north· 
ward from Cape Sabine to the Polar basin. 

"What: I require, then, i s  not. a sailing ship w itl! 
weak auxiliary engines, a ship eapable o f  remainin,; 
out for a number o f  years and covering long diRt.anecs 
at slow speed, with moderate consumption o f  (�oal. 
My requirements are a powerful steamer, eallabl e of 
forcing h e r  way t hrough this comparatively " h o rt. 
d i stance and demanding only a m inimum amoun t of 
sail power to enabl e her to creep home in case all  
h e r  coal i s  bu rned-that i s  what I propose to iJ u il rl. 

"My plan of campaign, i n a very few words,  i s  to 
for('e this ship to the north shores of Grant Lan d ,  
taking o n  hoard a t  Whale Sound the pick and flower 
of the ]]::;q u i m all tribe with whom I have wor](ed and 
lived so long, to go into winter quarters on that � h o re,  

and to start with the earliest return i n g  l ight o n  th e 

sl edge journey across th e central polar pack, utii i � i ll g  

these Esquimaux, the people whose heritage i s  l i f e  an ! 1  

w o r k  in t h a t  v e r y  region, entirely for the r a n k  a n d  

fi l e  of my party. 
" N ever before has i t  been in the power of a whi t c  

man t o  command the utmost efforts and ful l (�st. r e­

sources of this l i ttle tribe of people, as I can do ; allll 
that faet will  be of inestimable advantage to me:" 

'I'h e  (; u l'l-eut SU ]Jplelnent. 

The St.  Louis correspondent of the SCI E N TIFIC 

AMERICA :>i opens the current Sli 1'PLKi\IE:>iT. No.  1 4 !l B ,  
with an a d m i rably i l l u strated at:count of t h e  Gove rn­

ment Building and Post Office exhibit at the Worl d ' s  

Fair.  Historical l y ,  t h e  exhibit  i s  f u l l  of interest. I t  

shows how the mails are handled and the various 

methods adopted in transporting mails  in such remote 

regions as Alaska. Prof. F.  B .  Crocker and M r .  M. 

Arendt write instructively o n  el ectro-ch emical indus­

tries.  " Substances Liable to Decomposit ion by Light" 

i s  a subject d i scussed by F.  A .  C p s h e r  S m i t h .  E m i l e  

G u a r i n i  presents an acco u n t  of a n e w  system f o r  t h e. 

protection of trains by an audible  s i gnal in the train 

eab.  Th e system i s  certainly ingenious,  and has 

been tested with some success i n  E urope. Prof. A.  
!tateau, o n e  of the great authorities on turbine engines, 

suggests methods of using steam turbines for eu rrcnl 

purposes.  Of archaml ogi ca.l interest i s  an article hy 
Harlan T .  Sm ith on shell heaps of t h e  Lower Fraser 

River of B r itish Columb i a .  
. 1 . ,  . 

T n  a recent experimental investigation by D r .  '1' .  
Wulf,  publish ed i n  t h e  Zeitschrift fur physika l i scl1 8  

C h e m i e .  i t  is shown that the el eetromotive force at. 

which hydrogen ions are l iberated from solution, 

when d etermined galvanometrieal l y ,  is quite inde­

pendent. of t h e  pressure wh en this is varied between 

0 . 0 1  a n d  8 0 0  atmosph eres.  O n  th e o t h e r  h a n d ,  the 

polarization of the hydrogen eledrode increases with 

t h e  preHsu r e ,  and this i nerease is in q n antitative agree­

lllent w i th Hel rnholt.� 's  for m u la .  The exppriments 

show that the passage of a current th rough the �Ol l l ­
t i o n  i s  not necessarily accompanied by the liberation 
of the gas in the form of bubbles. 



THE " LEBAUDY II." 
BY EMILE GUARINI. 

On the morning of the 28th of August, impellcd by 
a h eavy gust of wind, Lebaudy's airship "Le Jaune" 
broke away from its moorings and began its upward 
flight very much as did the captive balloon recently 
from Porte-Maillot, but w ith this more fortunate d if­
ference, that no one was in the basket at the time, 
nor did an explosion ensue as a consequence ; except 
for a few unimportant injuries, everything went well.  

T h e  accident happened while mak ing the balloon 
fa st to its retaining ropes. It  rushed up rapidly t o  a 
height of 1 ,000  m eters, but as the result of a lowering 
of the temperature it 
descended o f  itself, and 
touched ground in the 
forest of Fonta i n e-Lab be 
near Serqu igny after a 
fl ight of more than 80  
kilometers ( 5 0 m i l es ) .  

By a miracle almost 
the gas bag was not torn 
at all ; while the metal­
l ic framework suffered 
only slight injuries. 

Mr. Julliot, the maker 
of the balloon, declared 
with satisfaction that 
this unforeseen escapade 
has established what the 
"Jaune" can do when 
l eft to itself, as well as 
perm itting the oppor­
tunity to confirm tho 
perfect functioning of 
the automatic valves, to 
which is  due the circum­
stance, that, in spite of 
the elevation of the tem· 
perature, the balloon did 
not burst.  

It  is in condition to 
continue its ascensions­
this one being the fourth 
or fifth s i nce the flight 

of July 1 i n  five or six weeks-the repairs being 
lim ited to the replacing .of several tubes that were 
bent.  It  has been deci ded that the aeronauts will  
continue their experiments in France.  Both Mr. Paul 
and Mr. Pierre Lebaudy deem it of greater interest 
to spend the rest of the year making experiments in 
France than to waste their time making ascents at 
the St. Louis Exposition. The "Lebaudy I I ." i s  above 
all an airshi p for study, and is equipped accord i n gly. 
I t  is provi ded with a Gaumont camera that can be con­
tinuously opera t e d ,  besides having some horizontal 

projections that allow of rigorously determining the 
variation o f  the velocity and direction attained, by 
causing t h e  power, the d irection, and the velocity of 
the balloon itself to vary. 

I t  is proposed also to make use of the balloon , which 
will thus become an actinometer of precision, to de­
tErmine the action of atmospheric agents. It will 
b ecome a veritab l e  floating observatory. Nocturnal 
voyages are in prospect during the absence of that 

Preparing tor an Ascent. 
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grand disturber called the sun. With this end in 
v i ew, the "Lebaudy I I." carries a powerful s earch­
light, which will illuminate the surface of the earth 
most vividly, making it  possible to distinguish the 
places over which it is passing. These experiments 
must infallibly lead to r enewed study of

' 
spherical 

balloons, whether provi ded o r  not with balloonets, 
as well as to the further investi gation of propel­
ling devices. The essential characteri stic of the "Le­
baudy I I . "  as well as of the " Lebaudy I." is stabil­
ity. T h e  catastrophe which happened last year at 
Cbalais-Meudon and put an end to the career of 
the "Lebaudy I . ,"  in the opinion of Col.  Renard, can-

The " Lebaudy II." in Its Shed. 

not be attributed either to faulty construction or to 
mistaken manipulation of the p ilot Juchmes. 

It seems to him that this exc eptional stabil ity i s  
due to t h e  fact that Mr. J u l l i o t ,  t h e  constructor of t h e  
balloon, did n o t  allow himself to b e  deterred by t h e  
obj ections raised by t h e  expert mechanics, w h o  found 
in their calculations that he must use propelling 
screws of very large diameter working at the end of 
a strengthened beam. O n  the contrary, Mr. Julliot 
created a particular type suitable to aerial locomotion, 
for in this instance h e  made use of two screws of 
mod erate d iameter, wh ich he establ ished at the great­
est cross·section of his dirigible airship, one on the 
port and the other on the starboard side,  each one 
actuated by a separate motor. 

Consequently, even admitting it to b e  a logical pro­
ceeding to study the conditions affecting stability in 
a balloon during its flight, by forcing air ,  with rotary 
fans, into a tunnel containing paper model s ,  no one 
was reasonably capable of applying to the "Lebaudy" 
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the results of the calculations reached during experi· 
m ents with other machines. Besides, the stability is 
obtained by m eans of a system of planes.  Now the 
i d ea o f  making airships stable by means o f  aeroplanes 
is by no m eans new. I t  has b een mentioned in patents 
on several occasions, but without exactitude, and it 
was only in the Lebaudy patent of May 8 ,  1 9 0 3 ,  that 
th e means employed in the "Janne" for making the 
airship stab l e  were b rought forward for the first time 
-means which have certainly contributed to the ex­
ceptional stability of this aerostat. 

I n  this patent the Messrs. Lebaudy show the coex­
istence of two species of plane surfaces, the one a 

, J 

horizontal, to establish a 
horizontal or flat stabil­
ity, and the other a per­
pendicular plane, to en· 
dow the airship with con· 
stancy in th e vertical 
plane. Although b oth 
species of planes are 
mentioned togeth er, the 
means of producing the 
horizontal stab ility are 
the ones upon which the 
greatest dependence is 
placed.  As a matter of 
fact, th e efficiency of 
these planes increases 
with the velocity of the 
ship. Several plan�s for 
attaining d ifferent posi· 
tions have been fixed 
upon the long keel, which 
formed a sort of a feath· 
ered tail. The d irection 
of these planes, and even 
thei r  surfaces, may be 
changed, but not during 
flight ; otherwise t h e  y 
would constitute merely 
a bundle of little rudders. 
H ere is an example of  
the construction of these 
d i recting planes, destined 

to k eep the ship upon an even keel.  The make-up of 
the other planes in analogous. I t  must first be stated ,  
however, that the basket i s  soldered to a steel cylin­
der, solidly braced and rendered non-breakable by 
interwoven steel wires, thus constituting a stiffening 
system of great strength . This cylindrical tube is of 
oval shape, having a diameter of 9 5  feet in one d i­
rection and 1 9 . 6 8  feet in the other. The directing 
pl ane, of which w e  shall now speak, is formed by a 
tube exten ding over a semi-oval, soldered upon the 
tube and made sol id,  i n  the same manner as the oval 
cylinder, by braces and steel wires. This plane is 95 
feet long, w ith a height of 4.23 feet, affording a 
surface of 1 7 2 . 1 6  to 1 9 3 . 6 8  square feet. It is situated 
about 1 6 . 4  feet below the center of gravity of' the 
balloon, which will permit us to estimate its efficiency. 
The prospective "Lebaudy," which will make ascen­
sions next year, will  have, however, both fixed and 
movable planes, adapted to both horizontal and vertical 
motion ; moreover, the screw propel l ers will be pro-

Ready tor a Flight Over the l\lea\tuws ot MOisson. 
THE " LEBAUDY II." 
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Philippine House. Native Cooking Dog Neat. Dwelling of Ainus, the Aboriginal Race of Japan. 

Wichita Summer and Winter Grass Houses. Pawnee Earth Lodge to Right ; Summer House to Left. 

Arapaho Winter Tepee, WU.ll Brush Wind-Break ; Summer House in Foreground. Cocopa House, Old Mexico. 

FrOID photollTaphs taken especlaUy lor the SOIENTIJ'10 AKlCBIOoUf. 

Patagonians in Front of Native Hut of Pole Framing Covered with Hide. Kickapoo Indian Bark House. 

GROUP OF NATIVE DWELLINGS, ST •. LOUIS EXPOSITION.-[See next page.] 



vided with jointed wings. It must not be overlooked 
that the "Lebaudy 1 1 . "  is  a trial sh ip,  and that the 
p ilot Juchmes must have at his disposal several means 
of  proclJring the reqlJisit e stab i l ity of h i s  ship during 
flight, so that he may choose that whleh offers the 
greatest advantages. 

The "Lebaudy I I . , "  haviug no need of ballast, may 
without inconvenience malce ascents of  6,500 feet,  a 
circumstance that offers many eonsiderable ad van­
tageR. F i rst of al l ,  the pilot has more latitude in the 
choke of a more favorable current of air or in  the 
avoidancA of  unfavorable  eurrents. Again,  from this 
height he can examine the surface beneath him,  
comprised within a c i re1e having a radius o f  74. 5 
miles-surely an inestimable advantage in time or 
war. Still  another good quality possessed by the 
"JaIme" is that of  preserving its shape without varia­
tion and not forming pockets. An airshi p  which does 
not fulfill these conditions is a hundred times worse 
than a spherical balloon. The catastrophe attending 
the " Santos· Dumont I r ." furnishes a memorable proof 
of  this. Th e danger begins at the moment when the 
apparatus which inflates the bag ceases to act, from 
any cause whatever. The precaution taken by Mr. 
Ju l l iot,  of placing two independent motors i n  the 
basket, is  therefor e  a good one. 

Presumably no accident will happen to both motors 
at the same instant ; such a disaster is less to be 
feared, beeause both of the motors are under care of  
an engineer, who never loses sight of them while in  
operat ion . 

• • • • •  

NATIVE DWELLINGS AT THE ST.  LOUIS EXPOSIT ION. 

BY 'l'HE .tiT. LOCH; CORHE:--POND K"'r'.r OF THE SCIEN T lFIC AMEUICAN. 

In previous articles on the World's Fair at St. Louis,  
w p  have referred to the unique opportunities which 
are presented for a study of  the various races of the 
earth, their habits and their modes of  life. A most at­
tradive and eminently instructive branch of the an· 
thropological section is a group of  reproductions, b u i l t  
t o  f u l l  s i z e ,  of  native dwell ings, t h e  greater p a r t  o f  
which represent t h e  h o m e s  of t h e  various aboriginal 
tri bes of  North America. The exll ibit encircles the 
large parade ground in  front of  the building of  the 
L:n ited States Ind ian I ndustrial School,  of which we 
"hall  have more to say in  a later artiele. In every 
case the dwel l ings are b ui lt of  th e  same material and 
in the same manner as were customary, or are to-day 
el' stomary, among the tribes that they represent. I n  
t hE� case of several of the North American I ndian tribes, 
it was difficu l t  to fin(] Indians who were familiar with 
the art, now extinct, of building these homes, and 
in almost every case i t  wa" neeessary t o  seek out 
some very old Indian, who acted as master builder over 
the younger nat ives. The first, and i n  f>ome respects 
the most striking structure, is  the bark house of  the 
K ickapoo Ind ians, which i s  about 1 2  feet in diameter 
by 6 V2 feet in height. It consists of a framework o f  
w i ll o w  .pol es, each frame being approximately semi­
circular i n  form, to which is fastened wide strips of 
o n�rl apping white or  red elm barl;;, the pieces of  bark 
bei ng t ied to one another and to the framework by 

sli i llS of the barIc There is a single low door, that is 
mmally covered by a skin. In the center of  the roof is 
a �quare opening that serves as a chimney, and i s  some­
t i mes provi ded with a bark or canva8 hood, which can 
be shi fted with th e wind. 

Nex t follows the primitive dwell ing of the Maricopa 

Indians of  Arizona. The huts, which were generally 

built along the rivers, were constructed orr a willow 

frame, the sides and roof being built  of arrow 'weed. The 

Maricopas are gentle ,  and of Idndly d isposition. When 

the white man first di f>covered them, they were pros­

perous, having adapted th emselves to the Aztec style 

of  farming. and making use of  t he old Aztec ditches 

for irrigation. ' vVhen the white people came, th ey 

foune! that the land was of  gOO(] qual ity, suitable for 

in igation. They went above the Indian reservation, 

taking out by means of ditches a l l  t h e  r i ver supply, 

and leaving practicall y  no water, under normal condi · 

tions,  for the farms of the  Reservation. As a conse· 

quence, t h ese ]Jeopl e soon foun(l ibemselves to be objects 

of eharity, (l epending upon Government rat ions ; and 

many who were formerl y prosperous had to leave th eir 

b omes and scatt er i n  search of work Next to the Mar­

icopa dwell ings one" sees two smal l ,  conical , earth­

covere(] h Ollf,(�S of tlw Idnd t bat were llll i lt  by th e Nav­

ahos.  These consist of a framework o[ wi l low I)oles 

covered w it h  grass sod.  Compared with some of  th e 

ot her na t i ve hOllles .  t h ey a r e  small and uncomfortable.  

The Navahos are st i l l  a more or l ess nomadic tribe.  

I n  most cases th e exhillit inclndes hoth thA winter 

and summer homes o f  the tribes represented .  Thus th8 

winter tepee of  the Cheyennes is shown side by si (l e  

y: ith thei r l ight hark·covere(l Sllmmer h Oll se.  The same 

i s  true of th e  Arapaho exh ibit,  of whkh we vresent an 

i l l ustration . Tt  showR a t ypi cal tepee. or  winter tent, 

(' ''n s i s t i n g  of fl'an1flwol'K of poles rovcl'pc] hy f'anvas 
( or i g i n a l l y ,  o f  (:o11I'SA, 1118 Iml i ans used Rki n s  for this 
pnrpose ) and surroun(l e d  hy a brush stockade, whi rh 

hC1'\'eS to break the force of the winds that sweep at 

Scientific American 
times with great force across the prairie. In front of 
the tepee is the l ight summer house, consisting of a 
flat roof covered with grass and supported on four cor­
ner posts ; the object in building the summer dwell ing 
being to get as much ventilation as pOSSible, while  se­
.eur·ing shelter from the direct rays o f  the sun. 

The most imposing building of  the whole group is  a 
Pawnee earth lodge, 40 feet in diameter and 20 feet iu 
hei ght. This is an ordinary size ; but at times these 
lodges would be  built with a d iameter as large as 6[)  
feet. The framework of the building is  very heavy, 
as it  must needs be to carry the great weight of the 
ea rth and grass sod with which it is  covered. A circle 
o f  eight 6-inch posts stands in the center of the lodge, 
the posts serving to support the main rafters. Ar­
ranged around the wall are a number of bunks, and 
entrance is had by a long vestibule  or porch, the door­
way of which is shown in our engraving. Adjoining 
the earth lodge i s  a summer house of  l ight construc­
tion, but more pretentious appearance than that of  the 
Arapaho. A picturesque group is that of the Wichita 
Indian dwell ings, which comprise a winter grass house 
and two summer houses. The frame is o f  spl it willow, 
the rafters of l ighter split  willow, and the intersections 
are tied together by willow bark. The framework if> 
roofed with rice grass. Of the two summer houses, i t  
w ill be  noticed that one is the customary flat roof car­
r:ed on four posts, while the oth er is a larger and more 
pretentious structure, affording a considerable amount 
of shelter from the weather, but being left open near 
the ground to allow the wind to pass through. Another 
of our i l lustrations shows a typical dwelling o f  the 
kindly Cocopa Indians o f  old Mexico. I t  is  a very 
primitive affair,  built  o f  willow poles and the tule 
rushes which gro w in the water at tbe edge of the 
streams. On the top of  the rude porch i n  front of  the 
house are one or two native baskets, while on the 
table  are spread out various samples of  na tive bead 
,york for sale. 

One of  the most curious and picturesque of  the na­
t iYe homes is the dwelling of the Ainus,  the aboriginal 
race of  Japan. The hut has vertical walls and a rather 
high-pitched roof, the side walls and the roof being 
thatched w ith a native reed. Their dwelling is pro­
teeted from the evil one by sacred prayer symbols, one 
of  which i s  a h e a d  of a bear, which, by the way, is a n  
obj ect of worship. There is  not a raee among the many 
present at St.  Louis that is  attracting more intel l igent 
interest than these remarkable people, who are ethno­
logically a pu",zle even to the Japanese themselves. 

The Patagonian "giants" as represented at the Fair 
are something of a surprif>e i n  the fact that their 
stature, j udged from American standards, i s  not au­
normally tall. Their dwelling, as shown i n  our i l lus­
tration, i s  of a very primitive charaeter, consisting of 
skins sewn togeth er and supported upon poles and raft­
ers in the manner indicated. ,Ve have so lately dealt 
with the F'i l ipino that it is  not necessary to say mueh 
allont his bamboo honse, as Rhown herewith. The par­
ticular Tgorrot e in front of the house is engaged in 
cooking a portion of  the dog meat which forms one of 
their favorite and characteristic dishes. 

.. f e _  .. 

'J'h e  JUak i ng of' .. 'Vel "baeh lli a ntle Briefly 'J'old. 

The incandescent gas mantle was i nvented by Auer 
von W elsbach in  1 8 R 5 ,  and patented all over the world. 
Tile manufacture and use of  mantles was first taken 
up in  Austria, and has s inee found its way in  all o f  the 
ciyilized countries where gas i s  introduced. At the 
present time it is  Astimated that no less than olle hun­
d red and fifty mill ions of  mantles arc manufactured 
annually.  I n the United S tates, al lhough there are 

about forty mill ions manufactured annually, the in­

dustry is  only partly developed. The public is  gradual­

l y  l earning t o  use the mantle. 
The mantle i s  made as follows : A "cone" or spool 

of No. 40 white colton thread is  knitted into a "stock­

ing" or hose, abont two inches i n  diameter. Thi s  stock­

ing is thorough l y  washed and dried.  Then it is satn· 

rated with a solnUon of n itrate o f  thorium a n d  one 

vel' cent of  nitrate of eerium. The thorium is manu­

faetllred from a sand call ed mona�i te, which is found 

in  Bra;oil and in the State of Carolina, and is rather 

expensive, b e i n g  so ld  at $ 6 . 5 0  per pound. 

One ponnd of  n i t t'ate 0 ['  th orium yields from 3 0 0  to 
3 5 0  mantl e s ,  d evend ing on tile quantity distill ed. After 

the cone has been was',2d and dried it is  either 

('ut to proper si7:e and impregnated w ith t h e  thorium 

sol ntion, or is first impregnated and then cnt to the 

required l engths. The i mpregnated stockings after 

llPing cut and dried are sewed at one end with asbestos 

tlnead, so  as to form a head provided with a loop, 

w h i c h  serveH to hol d the mantle in process o f  manufac­

t u ring and when i n  use on the burner. 

Then tIlP i mpregnat ed stocking is h nng on a wire by 
an asbpstoR l oo p .  a n d  heat ed i Tt a gas flame of th e B n n­

sen type. ThiR i s  done in order to 1mrn out the threa(l .  

'rhe n ex t  proeesf' i s  cal l ('(1 t.h p shaping. The mantl e n ow 

('onsists onl y  of ash As 0[' thori u m  ( oxide of thoriu1ll ) 

and is carefull y  held over a Bunsen flame, and gra d ll '  

all y given t h e  right shape, a t  the same time being 

hardened. As soon as the mantle is shaped and hard­
ened it is practically completed ; but  in order to pro­
teet it  from breakage it is "dipped" in a stiffening 
sol ution. There are many forms o f  "dip," but the one 
most used is made of soluble eotton ( guncotton ) dis­
solved i n  good aleohol and acetone.  To this mixture 
castor oil  and shellac are added. Before the mantl e 
can be used on a burner this "dip" or coating must be 
burned off. The method employed in  the 

-
manufac· 

ture wil l  be described in detai l  in an early issuE'.  and 
fully i l lustrated . 

• I • • • 
Automobile Notes. 

Gen. Gallieni has l ately organized an automobile ser­
vice in Madagascar for transporting postal matter be­
tween Tananarive and Mahatsara. In spite of numer­
ous difficulties which are due to the local conditions the 
experiment has succeeded very wel l .  Capt. Gruss stateR 
that the automobiles have been running for seven 
months past with great regularity. At present there 
are six of  the postal vans, but it  i s  hoped to increase 
the number to ten, to take care o f  the large amount of 
mail matter which passes o ver this route. I n  seven 
months the automobiles have made a total distance of 
3 0 , 0 0 0  miles, carrying 106 tons o f  mail matter.  The 
total expense has been $ 1 8 ,000 .  The present system was 
supposed to be impossible  b y  many, but i t  is  now 
proved to be a sueeess and will no doubt be greatly 
extended in  the futur'e ane! other l ines wil l  be run on 
the same plan. 

The French Minister o f  War has open ed a contest 
of automobile wagons for use i n  the army. They are 
to be heavy hauling cars or  vans for transporting pro­
visions and d ifferent kinds of material. The first three 
vehicles which come out best in the eontest will be 
purchased by the state. The priee of  each is not to 
exceed $1 ,700 .  The trials w i l l  be  made in the neigh bor­
hood of  Pari s and will comprise eight (lays of differen t 
kinds of tests. Only cars of Freneh make are allowed 
to enter the (contest. The total weight o f  t h e  c a r  wh en 
loaded is not to exceed 3.7 tons, of which 1 . 8  tons rep­
res ents the net load. The motor is to give 12 hor"e­
power at the minimum, at  a l imited speed of 1 , 0 0 0  
revolutions pflr minute. T h e  j u r y  w i l l  pass u p o n  tho 
foll owing points, giving each a certain co-efficient for 
a total o f  100 : Power of motor a n d  design, simpli(:ity, 
etc. ,  1 3 ; cooling, Ii ;  consumption of  combustible,  et.(' . ,  
H; ;  operation o f  d i fferen t organs , Ui ;  wheels  and tires,  
1 5 ; bra],es, 1 0 ;  good handling of  the car, 3 ;  starting 
and grades, 8 ;  proportion of load to total weight, 5 ; 
speed, 3 ;  cost, 6 .  

T o  find o u t  how automobiles c a n  be best utilized for 
military serviee, an interesting series of maneuvers i8  
now being held in Ital�'. The idea is to call upon 
automobiles in  time of  need and to mobilize them just 
as is done in many countries for horses belonging to 
private individuals .  The present tests  have been organ­
ized by the Minister of War in connection with the 
M ilan Automobile Club. The tests last for a week and 
were commenced on the :l Oth of  August. More than 
fifty chauffeurs entered the maneuvers, which were 
held at Brescia. They started early in  t he morning. 
At the last moment each chauffeur received a seal ed 
envelope giving him a certain route to follow, and he 
was obliged to reaeh a certain point, wh ich was often 
at a great distanee off or at a high altitude i n  the 
mountains. The chauffeurs were required to return to 
their posts i n  less than 24 h onl's.  Some of them were 
ordered to proceed at full speed t o  the Austrian fron­
tier. The result was very satisfactory. All the cars 
except one returned t o  Brescia before midnight. 'l'hp 

remaining car had heen damaged by running i n t  0 [l 
te legraph pol e .  The military authorities are h i ghl y  

pleased with t h e  performance of the ears a n d  t h e  s k i l l  

of the chauffeurs. These experiments w i l l  no doubt  

be fol lowed by oth ers. 

The autumn mil itary maneuvers i n  France h::tvn 

hmught ont an unusual number o f  au tomobiles. The 

chauffeurs who figure in  the exercises are  to pilot the 

officers of t h ,"  Etat-Maj or i n  t h e i r  cars. T h e  maneuvers 

or the automobile corps eommenced b y  a grand review 

which was passed before Command ant Gentry. This 

well-known oflker has cha rge of th e army automobil e  

matters an d is himself a n  experiemced chauffeur. Each 

fJllftrtier general w ill h a ve two h igh-speed cars and fonr 
l i ght ('aI'S at his (l ispo;;al.  To each ('orps of the army 

hl all otted one h i gh-speed ear and one l ight automobile. 

I n  the manenvers are many well-known chauffeurs, 

amI 118� rly all  t h e  l eading makes of  ear are repro­

sented. The ears whieh are to fol low the maneuvers 

of  the East will start from Pari s and arrive at Dijon 

on the 6th of  SeptnmIJer ; thosA of the Northwest ma­

neuvers reach Vern e n i l  on the 4th . Gen. Pen(lezec, th e  

chief of the Et at-:Vlajor.  who is in charge of the  exercises,  

will be pil ot ed  by M areell al Cail iois on a Georges Rid) ­

H- rd ear. The mil i tary chauffeurs will rereive an ill ­

(I emn i ty d u ring t h e  whol e of t heir voyagA which has 

been fixed hy l h e  M i ni ster of  ,Val' a t  $ O . O O R  pel' horse­
power-m i l A, and $ 0 . 0 27 pm' h orfle-power per day. To 
j lJ : "  i s  added a fixed indemnity of $ 0 . 5 0  for Roldiers of 
th e troops and $0 .60  for the inferior officers. 



STRIKING EXAMPLES OF INSECT 
MIMICRY. 

BY O. FULDA. 
Natural history. including insecl 

study, entomology, is  taken up 
in the publi c  schools, and " in 
walking in the country we often 
come across our American boys 
with butterfiy nets. 

One of  the most interesting obser­
vations that can be made in the 
study of insects i s  the manner in 
which the animals attempt to pro­
tect themselves when pursued by 
their enemies. There is, for example, 
among the moths the genus Gato­

ealae. As a rule, their hind wings 
have a beautiful,  bright colorinl";, 
but they can so conceal these under 
the wing sheath, which is  usual ly  
gray or brown, that it  takes a sharp 
eye to discover the animals when at 
rest on the trunk of a tree. A 
striking fact is that the dark-col-
ored varieties seek concealment on 
trees with dark bark as, for instance, the oak, while 
the l ighter-colored varieties rest on trees such as the 

Upper and Under Sides of Delias de!! Combest, India, 
Showing the Protective Marking 

birch or maple .  But the best example of mimicry in the 
insect world i s  that which is given us by the l ea f  
imitators, which are brightly colored on top, but 
when their wings are folded, exact­
ly represent a leaf. One of the 
most striking examples of  this i s  
the Kallirna inachis, found in India.  

Moths are able to deceive the eye 
in more than one way. There is  
one species that, when sitti ng on 
the bark of a tree, exactly imitates 
the l ichen. Others, when resting on 
the upper side of a leaf, present the 
appearance of  bird droppings. 

Of other i nsects the "wal k ing 
stick" can make itsel f particularly 
(lifficult to see, in that it appears 
l ike a green or  a dry t w i g  according 
to its color. The caterpil lars also 
of many butterfi ies and moth s imi­
tate their environment. One of  O U l' 
il lustrations shows a caterpillar of 
the GeornetricZa;, E1lnomos magna­

ri'Us, which always assumes such a 
position that it is frequently taken 
for a twig of  the pl ant on whir:h 
it feeds.  
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A Caterpillar (Eunomos magnarius) Simulating a Twig. 

large, open eyes. I ;'  is  easily conceived that the ani­
mal is able to frighten, when, spreading its wings, it 
suddenly simulates th e appearance of an owl. 

The giant Indian moth, A ttacus atlas,  may also b e  
here mentioned. This animal can assume such a po­
sition that it represents the head of  a certain Indian 
snake. Its wings when completel y spread measure 
eight inches from tip to tip. 

COJ'k s a n d  Their Supposed I n d u c e d  Kadio-Adivc 
Elrect o n  Photograph i c  Plates. 

BY M Y R O N  l'IET7.ENBAlT�I, M.D.  
While investi gating the action of radium and radio­

active substances on photographi c plates , I ohserved 
that whenever radium, uranium, thorium, or 7,irco­
nium compounds were placed on a plate of plain glass 
which was el evated by means of corks above a photo­
graph ic plate, whenever the cork s were directly in 
contact with the film of the ph otographic plate, not 
only did these rad io·active substances affect the pho­
tographic plate, but an image of the structure o f  the 
corl,s was also to be seen on the plate. 

This i mage of the corks could he noted on the plate 
after twenty· four hours, and could only he  seen whil l' 
developing the plate, but would wash out almost en· 

.tirely in  the fixing solution. 
If  the time allowed was at least four days, th e ae· 

tion on the plate was sufficiently rieep, so the image 
o f  the corl{s remained after the fixing, but it required 
at least twelve to twenty days before the plate was 
acted on sufficientl y so a good print could be made 
from the negative. 

Thi s  observation of  the action of corks on photo­
graphi c  plates was naturally interpreted as due to 
induced radio-activity caused from the radio-active 
substances on the suspended plate of glass, until the 
time when I made the observation which I reported in 
the SCmNTH'rc AMEIlTCAX of May 1 4 , 1 9 0 4 ,  on "Induced 
Radio-activity and Aluminium." 

I n this article  I showed that when rad ium is can· 
tained in hermetical ly·sealed tubes, and these tubes 
placed in various solutions and various powders for 
as long as twenty·one days, after this time neither 
the sol u tions nor the powders show the sl ightest ef· 
fect on photographic plates ; bnt when the solutions 

or powders were placed in alumi· 
nium boxes, and these boxes placed 
in  direct contact w ith a film of a 
photographic plate, these boxes pro· 
duced their image at the points ot 
contact. I was ahle to show fur· 
ther that all  sorts of aluminium ar· 
ticles,  when placed only in  di rect 
eontact with the film of the plate, 
gave an image, and that this ac­
tion is one not due to rad io-activo 
i ty,  but is either a chemical or elec· 
trical action between metallic alu­
minium and the alhumenate of  sil o  
vel' of  the plate,  0 1'  possibly due to 
pressure alone. 

I therefore took new corks, and 
placed them in (l ireet contaet with 
the films of photographic plates and 
\( ept th em out of all  possihle influ· 
ences from rad io·active substances, 
and then I noted that the new corks 
produced their image on the photo· 
graph ic plates just as before. 

That this aetion is one not due to 
rad io·activity may be inferred from tbe facts that 
when corks are separated from the film on the photo· 
graphic plate llY a pi ece of. very th i n  paper, or pl aced 
on the reverse side of the vlate for as long a time as 

The Indian Leaf Butterfly \Kallima inachiS) which 
Mimics a Leaf Even to the Veinin g . 

forty days, th f� plate is nol. affected in the l east.  nor 
do corks have any eifeet on the electroscope. 

This action may possibly be expl ained as a chemical 
one between the residue of ehemieals remaining in the 

eork s after their bleaching and the 
film of the photographic plate, or 
possibly it  may be pressure alone. 

[ n  e ither ease this action depends 
Oil an intimate contact existing be­
tween the corks and the film of th e 
plate, wh ich means that th e carl, s 
affect the p l ate only at the points 
of  contact, for it  is  only the grain 
of  the cork which is  seen, eausing 
the pi cture to seem as though i t  
were a direct photograph. 

Among the hutterflies there are 
kinds that seek, through their ap­
pearance, to frighten their pur­
suers. The South American Calipo 
species are on t he u p p er side a 
beautifu l b lue  or gra y  and blue,  
while the under s i d "  has the color 

Attacus a tlas, India, Spread of Wlnj('s, Eight Inches, Protectively Marked to Resemble 
a Certa in Snake's Head , 

The eonstruetion of a l arge ter­
mina'l rai l way station with every 
fa(o i l  ity for l oading and discharging 
ve;.;sels. in basi ns speeially to be 
eonstrneL e d ,  h as been decided nllon 
at New Orleans.  The si tuation of 
th is  slat ion w i l l  lle al Chal mette, 
to the (,ast of  the ei ty , and a few 
m il es l ower down t h e  M i ssi ssipp i 

H i ver .  A n u mber o f  engineers and 

t h eir  assistants are at present en­

gaged tak i n g  soundings to a depth 

of  60 feet , and the ground destined 

for th e works is being planned out. .  
T h e  company is  work ing with San 
I.'ranei sco cap ital and wil l const ruet  
�eventl basi ns  1 , 500  ref, j  l on g  by 
�fiO  feet wide,  wi th a max i m u lU  
dep lll of 5 0  feet. and marking of an owl 's  head with STRIK1NG EXAMPLES OF INSECT MIMICRY . 
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RECENTLY PATENTED INVENTIONS. 
A ppara t u s  for S p e c i al P u rp o s e s .  

j 'j{ O (' I<; :'; :';  01,' THE.\ T L'W  F L O l' R  .J. :\1. 
'VILLIA M ,S  .. Guthr�e,  Oklahoma Te l' .  In thIS 
patpnt the invcn t ion i H  i n  t h p  nature of a } )I' O­
('(' � �  for \v h i iening, aging, d i s i n f p c t i n g ,  incl 'eat-'­
ing the absorption of)  aud otlwl'w i H P  i m p l'ovinM 
fl oHr.  I t  consists in Ruhj P c t i n g  t h p  fi o u r  w 1 1 i l t'  
in a state o r  a gi t a t i on to tlH' ga8C'8 J'o ]'lUpd hy 
t lw e l ec t r o l Y H i H  of w u tpl '  0 1' o t 11.,1' l i q n i (lR 01' 
comvoundR eapabl(' of g('ll P l' a t  ing ox:n:�(�ll . 

E l e e t l' i eal De Vi(les.  

(, O �I I ' lm S S I'; l J ·.\ l l t  S I T l ' L Y  F O lt ELI,;(, 
' 1 ' [( 1( '  \' E I I  [( ' I. E :'; ,  It , L

1
C lL O'VUN a n d  11. 0 ,  

1 . 1'; B.\. u( ) � ,  Pon t i a c ,  }l i e h ,  'rhe inYi::' n t i o n  l'e­
l u l t' N  1 0  1l l1 id-p L'('�Stl1'(, hl'akps n :.::('d on (' l (' (' t r ie 
� t l'pet �ars and oilwl'  v(,hide ::::; : a n d  i l s  olljf' � t  
i �  t o  p rovidp a d e v i c e  fo l' u n l ( ) m a t k a l l ,v  NUp­
p l y i n.l!,' the ('ornIHeHspd a i l' re(l l l i l 'pd COl' working 
t h p  ti u i d-pn' s s li r c  hnlkp� , t ll(-' d p Y i ('p  b(' i n g  :J ('­
t u a t e d  du ring r lH' timp t h e  e ! cl' t l' i <; P O W P I' 1 �  
H h u i  o fT  in stopp ing the yeh i d p ,  thus n i  i l i/'jing' 
tlH' P O \\ PI' o r d i n a r i l y  w a s iP(l. 

Of' Intel'e .. t t o  1'al'lne.'",. 

I � C IIHATO It·B H O O ]) E K - . ( ' , 1 L  S l'lGl< L E ,  

B o tlndbl'ook, N .  J .  I II t ll i s  nuw t !le olJ,i('d H a l' _ �  
tn seCll r e  a H  npurly as possiblp the a c t u a l  ('011-
dUions obtaining i n  the Op8r:.1 j  ion of J m t e h ing 
\�ggH n a t u r a l l y .  .Mr .  H p e r l p  li aH discovered t h a :­
the hatching-bird in a d d i t i o n  10 ll('u ! ing, r o l l ­
i n g ,  a n d  e o o l ing t h e  (�ggs a l H o  d l l t C' lH' S i h p ll1 , 
\v h i l e  1 h e  a i l'  c i r c u l a t e s  around thew wit  h O l l t  
d r u f t R ,  a n  oppration not JH ' l'f01' IlWd by a l l ��  
inenbatol' here lofore kno\vn. A f u r t h e l'  olljP{·t 
i 8  lo p r otect  l11('  Y U lIng biro" the Jinit "ixt.,­
ll a Y 8  of t h e i r  I h'c 8 ,  

BAND·PLOW l'lto l'l'�LLl'� I 1 .  -I.,  W ,  A \,A�'[\ 

A tufl('OSa,  rl'('xa�.  O Il(' o f  t lll' ('h i d" ouj e e t s  of 
t h i H  inven t o r  h;  to ('nab I e  t h e  p o i n t  a t  whi(,h 
U l f� V l'ope l l in;.:, i'ol '(:e iN exerted t o  l)(� shil'it'd 
\ P l ' t i c a l l y  i n  o r de r  t l1 a t  tlH' p l o\v al rachmellL 
llla y  he adj m,.; t p d  lO H (' (' O IIllllodate o p e r a  t o r N  o�· 
p l o\\ IllPH of d i j'(, l'pnt h<' i g h t s ; sf'condly.  t h e  at­
i:.H ' h l1l P u t  i s  so c O ll s t r l 1 c t e d  that tll(-' 1'01'('(' H P ­
p l i f' d  h,v t he ope I'D 1 01' m a y  be Y U l' i e d  in i t s  l'P­
l a  t i o n  to t h (' p I nw as ('o n d i t i o n s  1'(-'(ln1 1'(-, ; t lI i nl-
1.\' ) UlP inv(,ll I ion in('  l l Hl e s  lllPans 10 1' a p p l y i ng 
I iw attachment to O I P  p l ow-hand.lp :.:: , w h i c h  aro 
sl:'lJ a l' a l e d  nl{)l'C 0 1' l (' s :-'  f r o lll ('neh other.  

Of G e lleral I nterest. 
A ltTlJ<' I C I A L  T O O TIL -F', L. l'Hll£ NT, j) a l ·  

l a s ,  'l'exa�L  I n  t h i s  p H t p n t  t h e  p U I'pose of the 
invention i s  the p r o v i s i o n  of a s o l i d  0 1'  prac­
t i c a l l y  sol i d  s1I 1'1'a ('(;' upon t h e  back facc o f  
l('eth ill o r d e l' 10 h o l d  tll(' fa(' (' s  fi r m l y  10 :I 
gold h r idg'f' 0 1' to a v I a  tP a t  n I l  p o i n t s ,  Pspc 
dally a t  t h e  t i ll "  of til(' teeth, 

H]jJsrl' n E V I Cl<J,- H .  ,Yo H ( 'Hl!OBUI<; U, B l oom­
ington, I l l .  rl'llP a i rIl in t h i s  i n s tlln('f:' is V, 
ll royioe a rest d e v i ('e more PHll P (' i u l l y  d('signp(l 
for li Ne on t h p  h a C'k� of c h a i t' S )  Hl'llOOI-dt'skH.  
('0 I I  t'lH:'H , a nd l i ke V iP ('Ps of f n l' n i turf:' and aI '­
r a nged t o  P l' O}H' I' l y  Hllpv o l' t th(' ba(,k a n <l sidps 
of t lw person O ('cuvying t ll<' chai r ,  t o  a v o i d  
u n dw-' fatig'ue and H I l o w  n a t u l' a l  l'(' s p i l' a i i o n )  
and t o  p l'('vent (kfo l' m i t i e s  of t ll(> chest and 
f'h o u lde r l"i. 

\ ' ( ) :\ j)K' \ S j'� l t  F OJ :  LH ' [' (nl· l'ANS.-.T , F, 
r T H J LL\. ,  .Tp l'sl'Y C i ty,  N. ,r. Th i s  i n \'en ti o n  
has l'{-d·(�I'PIl(·e } J a l' t i c u l a r l y  t o  i m p l'OV('IrH-'ntH i n  
{'o n dpnsf'l' s  t l s p ci  i n  (' OIlIlC(' t ion \v i t h  sugar- rn u ­
t' h i n p s .  a l l  o b j e (' t  tH·'iug 10 p r o v i de a s i m p h '  
llw a n s  f o r  drawing- g a s e s  from the eondpns('j' 
a n d  d i Hppn8ing w i t h  t h e  v a c ll llm·pumll u s u a l l y  
empl o),pd, 

F LY · C A 'l' C II E IL--J, 

In this inHtance t h e  invent i o n  i K  an i lllll l'OYP 
ment in tliat c l a S H  of fl y - c a t dH ' l'H i ll  whieh a 
('on t i n n o ll s  ('01'£1 01' s t !' ip or nJn'01 I H  111 a t p l' ia l  
i s  d l'H wn i hrongh a \)(){ly o r  ta('ky l i q ll i d  a n d  if; 
subsf'qllen t I y  (' nt o fl'  i n  s u i t n b l e  lengths f o r  
l t 8 e  i n  y a r i o u s  l o c a l i t i e s ,  

COlC, g l{ · [ R O l'(  F()]{ S [ jnNU·.lO I� T :' ,- J,  
H I i\lrH()�, Vf'e df'l'Hbul'g, [ n d .  
im[lI'OVPIllt'nt i A  to p l'ovide t.:Ol'npl' i rollH or 
p l a ff's for the siding'-j oinl s of fI' u m e  lm i l dingN.  
which ('o l'llE' l ' - i I 'ODS w i l l  rend('l' t he j o i n t s  i m ­
p e 1' V i011 4 to w a t e r  [l t thp ('O l'lll' r H  of i he h O tl H(', 
p a r t i c u l a r l y  H u ch h O li H e s  as n l'C  H i ckel w i t h  
Shingles o r  c l a p boardK. 

Scientific American 
lo p l'ovide a v a l v e  s o  eon8tructed that it  
be rea d i l y  removed for r e p a i r s  w i t h o u t  
l' u n n i n g  t h e  w a t e r  o u t  o f  t h e  t a n k ,  a n d ,  fll I'­
t h p r ,  t o  l l l'ovitlp a s hn v 1 e  nleunH for ll l'!.:'Ye-nt illg' 
the r a t t l ing o r  j lHup i n g  of the valvr.  

(' A H L1VI'[(A ("1'1 ON SYSTEi\L U, \\', S,\'/· 

PE n N ,  Uadsden, �\ J a .  I n  t h i s  p a i p ll t  i h e  inypn- l l..:dl...==";;����������=�::;��;l 
t ioll ll a H  l'pfp rpne(' to {'abh' - I  r a (' 1  i o n  HysterllH ,  
a n u  il a }'!  for i t  H p r i n d p a l  o b j e- c t  t h l"  p r o v i s i on 
o (  a n  plT(' c t i n' lll f'allS C o r  oVPl'u l ing c a r s  in 
(' i t IH' 1' di r p (' j  i o n  a l o ng· n 1 I'ack.  �1]'. Aanuers'  
:.: y � t <' m  i >'l  y ('ry s iu1ll l e  i n  c o n s t n w i i o n  a n d  opera­
T i o n  H ll<l snilj(-'(' 1 s  the (" a b k  t n  b u t  s l ig h t  Wf'Hl' .  

I L \  I L"� A Y-�·nY I '1'( j f l . - ::\1. I L\ I{ X I ; H .  :--:,V r H c ll s P ,  
.N .  y, I n  t h i s  ca s(' t l l p  i n \'(> n t i on l·pl u t N "i  1 0  i m ­
P l'() v (, lw'n t s  i n  s w i t ( 'hps,  va l' t i(, ll I a r l�' for llS(' 011 
Hl r p e t - r a i l \Y u y s ,  an ohje-('t being' t o  P I' O \  idf' a 
s i m p l <'  s w i 1 ch Ihat e ( 1) IH' m o v t:'(l by a 11101 01'­
lll H n  w i t h o u 1  stopp i n s; I lw ( 'a i '  1 0  d i 1'('(' t  thp, car 
i n  a n y  OIlP o j"  1 11 1' (,(, <Ii I 'P<' 1  i n n H .  

i\' (nf;. ('op i p s  of any 0 f: t h ese pa ten ts w i l l  
1 )1-'  fn l'u i sl l l' d  by 1\ 1 11 n n  & C o .  f o r  t e n  (' e n t s  each . 
l'lp!! " ,'  R t a l e  l I w  n a me of the patentee, t i t l e  o t  
t he invpn i i ()ll . •  nu l dah' of t h e  paper. 

Busin¢ss and P�rsonal Wants. 

Names and Address mu st Ul'eOmnallY all 1(' U e l';; or 
110 attf'lltioll \\ i l l  lit:' paid 1 11 ( ' 1' (,, [ 0 ,  Th i s  I s  .f o r  
o u r  j ufOl'mation awl Hot foJ' IHlblil'utiOll.  

References to foruwr fr rt J('1l'8 01' all,:':W('1'8 should �h·('  
date of pape:"' awl pag'I' ( I l' l ll llll hf'l' of qupstiun.  

Inquiries 1lot anSWP l'pd i n  l'l'a�oll a l l] ( ,  tiIllt' shou ld. be 
l'cppa tpd ; ('Ol'l'l'SJ)OIll1t'lltS \\ ill h, ' :1 1' i ll m in(} that 
SOllP answers rpq n i rl::' Hot a l i U l \' l't'st':l ['ch, 2..Hll, 
though wp t:'ndp:l VOl' to I'Pp ly to all pitlwl' by 
lett£'{' or in this dt.� p a l' t m (' lll,  l'a('h mnst take 
his turn. 

Buyers wishing to pUl'cha sE' any a rti('lp not auvf't'­
tjse-d i n  o u t' cohImn 8  will b(' furnish(,d with 
addresses of houses manufacturing o r  ea rrylI1;; 
the same. 

Special Written I:1fornlation OIt 111:1 t ters of per80nal 
rather than g('IlP l'a l  i n t p l'l'st ('an n o t  he t�xpeeted 
withont remuneration, 

Scientific AmericfI,n Supplements r",f('I'1'('(1 to may be 
had at tht' Otiil'P. Pl'it'P 1 0  ('l-'llts each. 

Books . referred to promptly SUPlllif'd 011 recl::'ipt of 
prIce. 

Minerals gpllt for ('xaminu tioll should b(> uistinctly 
ma rkpu 01' lauC'l C'{t . 

( 9 4 6 1 ) G, W. T, says : Seeing that 
--------------- . ---- Y0111' p u h l i c a t i on u n s wel'1'l a l ll1 () � t  U lly t ll inO" in 

the s<' i l-' n l  i ii<'  l i n p ,  I w o u l d  he p l t' <l s(,(i to k�l O W  
i f  you c : t n  1 t' 1 l  me or SOUl(' 8 l l u ::-; tanc(' t h a t  a 
lllagnet w i l l  n o t  draw t h rough. �\.  J\Iague t ie 
a t t r a c t i on t ake� v l a ee t h r u u glt all t'x(,pp t i n g"  
ma,u:n e l  i t'  N ll lJ :-> l al)( '('.  P l":.l(' t i (' a J ly ,  i r on i �  t h p  
ouly :l \'u i l a b l t' lllaglH' t ic s�n�l'n .  I f  a IIlUg'lH ' t k  
n e e d l e  i s  i nd oRed i n  iron,  ('x t t-' r i u l' magllP t i slll 

HF,AD TH I" COLUl\fN CA ItEFUI,I,Y -You 
will lind inquiries for certain elasses of articles 
numbered i ll cong{�cutive order. If you manu ­
facture these goods write u s  a t  o n c e  n n d  we will 
�end you !hp nat:Je and a(ldres.s of the party desir­
Ing- the l nf0.rmauon. i It every ('a�e it is ne(·es­
sary to :.!.'I Vt" t h {�  n U lll be .. of t Il e  inquiry_ 

'lT IT N N  &; CO, 

MarIne Iron 'Vorks.  Cll1c�u!o. ( ' : l Talou-ue free. w i l l  a t"f<'(' 1 it h u t  l i t Ue .  The i ron shou l d  b e  
I IHl uiJ'Y N o  .. 600�.-}!\lr information concerning 1':1 1 11 (' 1' t h i ck- a t  least a {lwu' l l' l' of an inch.  

t h e  manufacture o f  fiH h  hoo!\:R.  '1' 1 1 ('  1'(-'a8un fOl' , il('  s C l'eell illg a (' t i on of i r o n  i s  
AUToS.-J)nryea Power Co" ltead i ng, Pa. t h a t  rnaglw ( i c  1 i np,s or force p a S H  t h l'OlIgoh iron 
T n (I U i l'Y N o .  6 0 0 3 .  - F o r  makers of elf.>('tncally morf' e a s i l y  t h a u  t h r o llgh 0 1111.' 1' lll u - j e l ' i a i s .  

dnven harnn,ers for rlvetmg s1 eel posts and plates. "� I l ('ll i rO!l l i p s  i n  thei l' p a tl }  tll('.v t ak(' t o  i t )  
" r�.  S." M etal PolIsh. IndIanaooils. E'am nl ps free. 

I 
(ul d  do no t 1>.1 :-; s 1 11 1'0 11(:,11 t ll p  adjact?nt a i l' .  A 

h ] (I U i r �T  N o .  6 0 n 4 . -For mnkers o f srnal l all'-coo]- lWt' <l l p  .i ll ( l oNe(1 in i r on is t h u A  s C l'e('n e d  11 0m 
eli w ,Jrme awl HtatlOnary gaso]me motors. magnet i sHl . 

Per1 0rated l\1 etalM,  JIarrmgton & K illO" PertoratmO' 
Co , C hieago, 

� � ( 9 4 6 2 ) K, A, K asl,s : 'Will you ldndly 

tl�
ll
l:��1��l'a��;ef��\�{:r.l��{���. machInery required in �.�',�S

I
'
1
\.���r

l
': l li�1

,
1
(
� in ill(' N o l e s  and Q u e r i e s  o f  t h e  

_ ., A .:U EH1 C.\X the f o l l o w i n g  (}nes-
Hand l e  & Spoke Mchy. Ober :\ffg. Co.,  10 Bell St. 1 ion : I l o w  is n i ('k t? l -p l a t i ng to 1)(' mad(' ': A.. 

Cb a!;{rin Fall s ,  O. ' F o r  p l n i ing \\ i t h  n ic k e l )  t h e  doull l p  s u l p h a t e  

et�����!��a�; Hef!�i�� . -For makers of carts, trncks, o f  n ic kp ] and a m monia i 8  a l m O N t  U ll i v P I " N a l l y  

If It IS a paper tube we c a n  s u p p l y  it .  
n :-;(-'d.  T I l e  :-;al l iN d i s s o l n ' d  by b o i l ing.  t aking 

Com pany, Fall River, l\1ass.  
fJ.'extile Tube 1 � t o  14 ()ll l} ('(' � t o  1 g a l l oll o f  w a t p r ,  The 

d p n s i t y  of tlw f' l p c t r o l y t e  sho\ l l d  be H . G  <lPg. 
I n (lui ry No. 6001 .-lfor manufact urers of silicate to 7' d(�g. B a l l l11('. C a N t  anodes are p ]"('[(� r l'ed.  of soda.  01' �w-called liquid glass. '1'hpH(-, shou l d  be l a rg(' Pllough t o  reach t o  the 
"\Y AXTljm.-AddrCRSE'8 of im porters and consnmers of b o t t o m  of the wo r k ,  and ha\'e a R ll r /"acp l a rger lJamboo. D, F. Mitchell, .J acluwllvil le, Fla. than thp work t o  b(' p I a  1 E' u .  '1' 11(> \' 0 1  i a g p  m a y  

ll1�L�l�li�!)��afe�" 600S . -- For manufacturers of slot be fl 'OIfl :L.) t o  (; v o l i  s ,  w h i l e  t h e  ('lu'l'pni should 
Sawmill  machinery and outfits manufactured by the 

Lane ::lIf/.!. Co . .  Box 13, Montpelier, Vt. 
hHl u i �'Y N o .  6 0 0 !J .  - For parties engaged In malle­able castmg' worll::, brass work, etc. 

})(' from 1 to 2 a m p e 1'PS for eyery ;1 7 . G  S(lUare 
iJl('lips to be p l a ted.  F o r  r u ll i n s r l' tl(' t i oll s  W(' 
w o u l d  1'(,£('1' you to \ra t  I S ' " E ] Pc l1'O-l' la t ing, ' ) 
w h i c h  we can fnrnish 1'01' * t . ::� O ,  0 1'  t o  Lang-­

A m erican inv('ntionf; negotiated in l:;nrope. \Vellzel bpin ' s  " B I N'tl'o-Dqw s i t i o n  of l\lf'tu l s , "  p l' i t'e, 
& Hamburger, EqUItable Building, Berl i n, G erm u " y. $4. Yan JI m'liP ' N " l\I odf'l'n E IP c l r o p lu ting, " 

I n q u iry N o .  60 1 0. -1<'01' manufacturers of car­peJlten;' tools. 
Agents wallted to sell  t h e  Ryede puzzle. Sample by 

IIl ail for lOco ltyede SpeCialty ,\Vork." Rochester, N .  Y.  
I n q u i r y  No.  6 0 1 1 . - For makers ot' prism glass. 
'!'h e  celebrated " Horns by-Akroyd " Patent Safety Oil 

Ellgme is built by the Dod La V erg-ue Machine COIDDany 
Foot of East 138th Street, New York. 

I lI q l1 h'Y N�. 601 � . - ��or manufacturers of cork­cnttl l1 g  m achInery. 
Patented inventiuns of brass,  bronze,  composition or 

u l umi n  u m  eonstruction placed on marlret. \Yrite to 
A m8riean Brass Foundry Co. , H yde Park. :\las�. 

I n q u i r y  'So. 6� l a . - }j'or makers of eheap, small , 
�';��\�l�i;�)���IU�-l���hn e  engme castings wi h working 

For S a l e  or on Hoyalty.-'l' h ree United States and 
Canadian patents ou h eating stoves and furnaces ; or 
would like to incorporate. If. G .  Pioch, Provo, Etah. 

I 1J �1 1l i r y  .N' o. 601 ·i.-For mallu faeturers of mach in­ery fot' Sa.Wlllg and quarrying sand s tOlle. 
Nl�W INV li;�'l'IoN.-Heceipt for shue polis h ,  1 h e  best 

ever illvented. For sale by chemist. Address Chemist, 
B d X  778, New York. 

l\dl6��I\I�lS�]YI;e6��1�m���i�. the m anufacturers of the 

� Send for !lew and complete catalogue of SCientific 
and other Hooks for sale b y  Munn & Co. , a61 Broad way 
::\"ew York. 'H'ree on appl1 ication 

dI'���1;:!���a�1�;1:��) 1 6 . - - For manufacturers of ad-

In b ll y i llg 01' selling pat e nts mOlley may be f'uved 
and time gaIned by wnti n g  ChaR. A. Scott, �m �'l utual 
Life Buildmg, B uffalo, New York. 

se{,��:�iJJ:. �"�· (I�(�:Jt;�(!��.r mal1 u factureri5 uf life Pl'O-

p r ke $ 1 ,  is  11 good, i hou.:.;11  fHn a l l )  book, w h i c h  
lllH j'  b e  a sntlic irn t gn i (l e .  

( 9 4 6 3 ) A. E. F, says L How can I 
dt'tpl 'lllin e when tll(' condcnsf'I' of nn i n d u c t i o n  
c o i l  i s  o f:  propel' �;izp ·: 'Yh a t  i ::-;  t h e  p tf e c t  o f  
o n p  t o o  la l'ge ': A .  An indu(, t ion ('o i l  gives 
i t s  gl'pa t (' s t  length and i n t p n s i t y  o f  spark only 
\vllf' n the ('olldenNf'1' i s  o C  1 he P l' O IWl' s i z e .  The 
Hpark is d i m i n i s ll P d  if  t h e  cond(' n s (� r  i::; e i t h e r  
to o l a l'g'e Ol' lno ::-; m a l l .  :2, 1 h a v e  a s m a l l  
Apa t'k ('o i l  o f  the fol l o w ing- d i lIl P ll s i o n s : Lf'n g t h  
insidp of e n d  J l iP('es)  :{  in{' lH' H ; d i a m P l f' l'  of 
corp,  9-1 G i n eh : 1 l 1' i m n  l'y winding,  t w o  l a y p r s  
N o ,  l R ; se('OIHl a r ,Y  \v i n (l i ng'. ;i O IlW'P :':: �o. �� G 
c o t tOlJ -co\'el'pd w i r e : d i :l llld p l' t o  ont side of 
f H' ('Onoary \v i n d ing, 1 I t -l (j i ll cl w s .  I have 
hef'n a b I <)  to ob1ain a 1/� -iIl( 'h s p a r k  w i t h i h i K  
(' o i l ,  a n ll  w o n l d  H k p  1 0  k n o w  h o w  t o  V ]' O ( ' P U  t o  
con s l r u et OLe of say twi('p !lw NjJa r}.;: l p l1 g t b  o f  
t h i s  o n e .  .My l'puson fol' a s k i n g  1 11 1 1'4  i H  t h a t I 
st?em 10 h : 1 V P  a c q u i t'(l ( l ,  \V i i h a H m a l l  a m nt m t  o /"  
Sf'COlH] a l' ,Y  w i 1' P ,  l h p  I ' (' s u l i  s w h i ('h a r e  o b t a i ll P d  
w i t h  911, uf a p o n n d  o r  S o .  ;Hi s i lk-co\ P 1' p d  w i J'�' 
uc(' ording- t o  tll(' lum a l  d i n' c t i oll N [0 1' rn ald n g  
R n c h  c o i l s ,  h u t  I (]o n o t  k n o \v h o \\"  t o  J) l 'opor­
t i nn tllP dilllensi oll R fo]'  n l :l1'gPl' e o i l  on I hp: 

l\IOTOH-C OXT HO LLBJ) WA� . - C .  H . "T.\ H- 'iV e manufacture an ything in metaJ. Patented artI-
cles. m etal stumping, dIes, screw mach. work, etc., 

1\Ol'I:: .  Anl E' I' i c u N .  (in. 1\Il'.  \\' a l'llo('k' ;.,  inventioll :\l etal �ovelty WorkSl, 43 Canal �1reet, ChICago. 

lUaeh ines and llIN'hallieal 

Ramf' l i ll e �  in ol'der io obttl in thp I H'st ],() S l l l t S .  
A .  �'IH' proportioning o f  ( ' () i l H  i s  t I l('  I'P RuH 
of experien ('f' .  O /"  COtl l 'H(' .  t h e rr a l'e fO l'rn n 1:.1 H 
for ('xpl'pssin,!2,· t h e  da t a  of cons t r Ll c t i on ,  bl1 t­
\vP do n o t  t h i n k  1 h e  ordina l'Y llI('('b a n i (' ('lll ­
p l oY H  t h e m .  rro rnakp a ('o i l  1 0  g i y (' :l H p a r k  
t w i ('e a s  1 0ng a s  a n o 1 1 l P I '  c o i l ,  y o n  w i l l  n o t  })(' 
l' t?qnired to rnala� t h e  d i nw llsions I wice a s  
gTf'at, out �onw ! h ing l(-,SH tlwu (hi:-; .  AlI  di­
mensions �llOllld !)(' i n C l'P(l RPd. A S('t o f'  (' o i l s  
fl' o m  t h p  RHme ::;hop w i l l  l lRua l l ,Y  J ) J '(� 8ellt n 
symmetri(, u l  inl' ] 'eaNP of p O W C l' .  d .  R h o u l d  I 

inel't)ase the length,  tlw t1i n llwt('r o f  l h e  (' ore,  
U S 0  a I H l'gPI' si;t,p w j  [,P /"01' tlw p ri ma r y  find i n ­
('J'(�a"p t h e  d i a m t't(\l' o f  1 1w SP('oIHl a T' Y  winding')  
and i n  w h n  t p r o p o r t i o n s  ': A I s o ,  if t h i s  ad­
mits o f  a d i J't·('t anRWf'l' .  w h a t  i R  a p l'u e t i e a l  
m a x i m u m  (1iuuH't{'r o f  a n  i n d l l ction coi l ,  c o m ­
p a l'(-ld t o  i t R  kug'th ': .\ . 1 Hffel'pn t" manufac­
t u rel's diJT(:.r i n  (lpsigniug ('o il R ,  and it won 1 fl  
lw d i ffi(' u l t .  i f  n o t  i m p o R R i 1J h\  1 0  reduce the 
r a l i o  of jpnglh t o  d i am(> t c l' ,  -I ,  I f  the o u t ­
s i d e  end o f  t h ()  Recondn l'Y w i l' P  is prevented 
fl' o m  c o m i n g  n P B l' any p a r t  o f  t h p  p r i m a r y  c i I'­
('u i t ,  iR t h p 1'E' a n y  tt'nd 0lH'.\' t o hl 'p a k  down the 
i n s u l a  t ion IWt\:V(l('ll tll(' l) l' i m a l' �v a n d  s(�(' onda l'Y 
w i n d ings ·? I f:  RO, wh�y 't A. T'h pl'P i s  a tPll­
dell(,y t o  br('ak down th" inslI l a tlon of the sec· 
ondary at a U  p o i n t R ,  t1 1 (' gl'(� a 1 ( 's l' at p o in t s  
most widely S('IH1 I'H {pd.  'l'hp ]' ( 'HHon for t h i s  
i 8  that t ll P  e l p ('troll1 o i i \T (' fol'cP l' i H (, R  i n  t h t?  
secondary f r o m  the nega tiyc to I h e  positive 

l'(' lat�s t o  i�lP l'OVP Ill(�n IN in lll O t  o l'-a (': u n t e d  f a n �  
J IHJ u i ry No. fiO l �.-For makers uf stills.  

espP(,H l l l y  f a n s  op P l' a t ('(l  by a sp l' lng-a c L n a tpd 

I 
' 

m o t o r .  The p ll l'pOSP i N  to IH'ovide a devlc (, \\ ..A:"i'l'}i�u .
. 
- Back n.nmberR,: Auto rnobl1e, October, 1HOD; 

• . ' '.. ", • • • " T ' �r()1()r ' pbwie ReVIeW, H102 ; ::\[otor Age, 1900 ; :l10tor 
\v hP'1  P I n  thp f(lll - b l a <1, S 01 fiJ - L) !  l u:-::>l H  H V\ I I I  Age. l\lOl. )'In';' C. F. 3-iacnermot, Hotel rl'o urainc Ros 
opf'l'ute ,y U h  \' i b r a t ol'Y m o t i oil . ena h l i n g  11w ton, '!\l ass. 

' ,, ­

deviee t o  b e  p l avp(} n p o u  a 1 n b l e  or fmppol't 
q n i te close to H pen.wn.  vd1  l lO n t  i n t'oI1v('n i(�ndng 
h i m .  )leunA h o l d  Uw Inn o r  b r u sh (':1 I' l'yiug' 
(l l' lfl S i n  o p e r a t i n g  c o n n e c t i oJl w i t h  a r o c k i l.l ;,!;  
H lI PJI() l' t ,  t o g e t h e r  w i t h  HH':'U I S  £01' l m p a i' 1 i n g  a 
c l i s h i onp(] yihl' u l o] 'y m o t i on to 1 11 (' 1 "n dd n f� s u p ·  
p o r i  fl' o m  a NIlaft . :uHl a l s o  p l'o ;" i dp l'p n d y  la 1 -

(' ra l and Ye J' t i e a i  a d j n s t nw n i  [O l' tIl(' fan-e:l l'l',v ·  
ing' a r m s .  rrlw c l a i In i s  t h n t  t h e  inven tor ' s  
working' model  h a K  In'oYed r n t i l'ely Ruccessful 
in op eration. 

Raihvay" and Their !\ e(·e .... ori ..... 

VALVE,-W, T, TIAHRI SOK, Savannah, G a ,  
In t h i s  case t lH '  invention l'pfcl'l" to i m p l'o'\"e­
ments i n  valves for cont r o l l ing tlip on tf1ow 
of water from railroad,tank�, an obj ect lJeing 

l lu . lI iry No. fi01 !f . -For m anufacture o f  aerated 
water. 

Manufact urers of patent articl es. dies. m etal stam D­
ing, screw mach i n e  work, h ardware speCialties, machi�­
ery and toois. Q u adriga Man ufacturing Company, IS 
�onth Canal Street. Chica2'o. 

Tn (111 i rY N o .  fi020.-For a mach i ne for print in'! on 
tooth hrush handles. 

Fon SALK -- Patent on rotary engi n e, exp losive. 
P: ! tent No.  'iNU1;);{. rl'lw pnly rotary exploRlve engine 
that confines the gasol ine in the explosion chamber till 
i t  hHR QTPat forC'e before it f<triln's the p iston. D, V. 
Bagwel l ,  'P�40 Papin �tJ'eet. ;;;t.  Louis, )10. 

1 1 l Q u i t·y No. 6 02 1 .- F'or manu facturers of bottle 
corks. 

D. A. Bf'aton,  Praetical I ,ead Burner, P. O .  Box a34 
\VO LJUl'l1, J)fa�s. Fifteen yearR' exper ience. 

I n o u i t·v N o. 6022 . - fi�or dealprs ill �tamped and 
tiuted sofa p i l low ('overs. 

I n q u i r y  � o .  60� 3 . -FQr importers of t e a  and 
coffeo. 

end proportionately to the number o f  t U l'll � 
of wire.  

NEW BOOKS, ETC. 
EL�;CTItIClTY A""lJ  MATTER, By J, J. 

Th omson, D ,Se . ,  LT", D . ,  Ph , D "  }<',R S .  
New York : Charl es Scribner's Sons, 
1904,  8vo , ; PD, 1 6 2 ,  Pl' iee, � L 2 5 ,  

rrh i H  1J ( Jok eon l a i n �  six l e (' t u l'P S  g i v e n  h y  
P r o f .  Thom soll i n  .:\ I a y  o r  l a � t  yen! ' ,  a t  Yalp, 
{ -n i  vel 'sity.  In t lH'lll h p  dlr5(' u � s(' d t he b(�artJlg' 
of t h e  l '(-' C l' l l t  tul nlll eeN lW l ue in p l (' ( 'tl' i c :-l-l 
:-w i pllce on Odr v i p \\  � of t lt p  ('onH j i tu t i o n  ()f 
m n t lf' 1' ull(l i 1 1('  n u t lJ I ' ( '  ()£ p l p t l r i d ty .  rJ'he 
rE:-' l a t i oll 1.Je l WP( 11 m a t t p l' awl p lp c l r i e i l y ,  w h i e h  
ltas IJf'en tl dlH l' a (' U ' l' i � tk i'p a t  U l"('  of l'e(,pn t 
p lf'c t r i c a l  1'c s(' a l' (' h p s .  s u ('h as tllP s t udy and 
dl :'H'oYP:i'Y o f  U()('n ' �'("n raYH and rauiulll , i s  h �' l'e 
vpry t h o l'ong h l y  <lb:H' l l Hsed. rn�l' book (' ontainR 
('h a p t(,l'H Oil  1 1 l {� " U pJ)rcHen 1 a t i o ll of thp E I (' (' ­
t r i c  F i e � d  fly Linps of FOl'('p ' l ; " E l (' c t l' i e u l  and 
Bound Mass" ; " E I1'(" ' ! 8  H u e  t o t ll" "\('('('l" ration 
o f  Fara day T u lles" ; t h e  " A 1 0Inif' H t l' U e t ll 1'C of 
l'J l e e t r i e i l y " ; 1 he " ( ' o n s t i t ll t ion of the A t o m " ; 
and " Uu d i o-H (' 1 i v i t y  tllul H"lf1i o - a c t i \' e  :-:; tlb� 
stUll C P H . "  
ATL"L,\ TE Dl l\LH'(, I I I N I'; E CAT,D Am CON 

TI'> iTO I'; NOTl'; [)1 TlG(, NOLOG l A ,  Per 
Salvatore D i naro,  Milan : Ulrico 
Hoep l i ,  1 9 0 3 ,  1Gmo, ; PP,  80 ,  

T l l i s  i R  a l INPful  IJ:l l1(lbook o n  s t<·am llO i l e l" R ,  
N i P H Ill p n g i n e s ,  gag'P N ,  and v a r i o u s  kinds o f  
s tea m lll H C h i l1( 'l",\'. It is :Ilmn dun t l y  i l lu strated 
w i t h  1 1  � fn l l-page diagrums. 
R ICE'l'TAlUO I N IW DTH lALE . By lng, L 

Ghersi.  Milan : U lrico Hoepli ,  1 9 0 4 ,  
16mo, ; pp,  703 ,  

T h i s  i s  a b o o k  o f  v a l n a b l e  re('eip L s  f o r  a l t  
t I'aaps.  a r t  H .  an{i i n d u s t r i e R .  It i s  a I' l'angpd in 
n 1 v h a bt' ti c u l o r d e r ,  a n d ,  b e R i d e s  thp recpi }d s,  
t he r e  a n '  a llinn o c r  of physi c a l  and c h c m i <- a l  
t a b l e s  o f  vahH'.  
DIE VVE1"I'ImKR:\FTE IJER STj{AHLI'J� IlE N  

PLAK I£'I'IC\AT}\iOHl' U :\HE :\, .  Von C. 
Marti ,  S ekundar·Leh rel' in Nidal] 
Schweis, Nidau : Buchdruckerei J�: 
Weber, 1 9 0 4 ,  Pp. 4 0 ,  

INDEX OF INVENTIONS 
For which Letters Patent of thF 

United States were Issued 

for the Week Ending 

September 13,  1 904 

A N  [) E A C H B E  A R I N G T H A T  [) A T I:l  
L i::lee note a t  end o f  list about COInes o f  these pateuts. 

,A,udillg' maellhw, :-:; , II . ])1'.\rsdule . . . . . .  , . , . 

�\9-Yl'1' l i N i l l g'  di :-;p l ay lllPUlH-l, J .  \V.  May , . . .  , . 
7()H, S!)� 
7U!l , S ().') 
770, l OU ..:\�l'  bl'a]\:p ('O Upli l lg,  �lUtOlll<l1 k , .F • .  :\[ . ( ' Il.L'Oll . ..\.11' ll

,
l'a k � ' llit'dw u i sJU f o l' CHI'S,  a u tomath-, 

. \\ .  >s:mvag<, . . . . . . . . . . .  , . . . . . .  , . . . . . . . 7(j!) , �:;t) _\.U' brakp lll('(·ll:uli:-;Ill .for railw:l,)  ('aI'8, au to-
m a t k .  \\' . 1 1 .  Stlln agl' . . . . . . . . . . . . . . .  . 

.. \lll � l :-;eIlH ' I l L  :l pparatui:l,  C .  V .  JOllWWll • . .  , . 
�\l' tdl� ' ['Y , ! 1:.1val  or m il i l ,u',Y , ( -l- .  C . •  J. 'l'0llP . 
�\tOUllZPl> I. Q, (-l-un.('e . . . . . . . . . . . . . . . . . .  . 
A utolllll j I(' l't'g'lllat01', 'V. :). Moody . . . . . . . •  

�-\xh' , !Jo� llliln(' a t i llg' vad...i u g  h old('l' , eal ' ,  J. 
:::; . l a l tl'll . . . , . , . . . . . . . . . . . . . .  , . , . . . . . . 

B a g g ing m<lehillP, 1) .  L.  \Vll i t t le . . . . . . . . . . 
��U��� i::�'::: .r

· 
l��lU��U 

�'.
i
(:� . : : : : : : : : : : : : : : :  : �ll t t e l'Y v Ia (p Uloll 1 ,  \Vood & McMullan . . . . .  Led boU.om , � .  H . . \l u 1'phy . . . . . . . . . . . . . . • • .  

� (:
1\

el(�h('� da�nll, A. C l'audjeall • . . . • . . • • •  ){ , . L . . \I Hoh! . . . . . . . . . . . . . . . . . . • . • • • •  l:plt gllilll ' ,  :lu tuUlutk, G. B. rrhOlU1l8on • •  '" • .  

lieU Ol' ('jwin,  Ij n k , C .  1\1. Lun i8 . • . •  '" • • • • •  Hplting', T. (; illg l'<l8 • . . .  , • . . . • • . • • • • • . . • • • •  

B �(·y('le ('o as le l' llr:l k e  and h u b ,  S o  N .  ltapp , 
B u-,y('lp {It-dal t op d i p ,  C. F. Cooper . . • • • • . .  D i l l  �( 'ad o r  :-:; t�l 1 ('n}(l ll t 8h(,{'t and envelop, 

\\ , J L lia :-;t-i l l l g'( 'l' . . . . • . . .  , . . . . . • • . • • . •  '" 

H i ndl'l' al ld 1 ( ) ( 'I�  1 11p l"l'foJ', 11. B .  Dade . • . . •  

B l l l d ( ' l' ,  loose ]pu1',  C .  H.  1'\el;;on . • • .  770 ,020, 
H i l } (i<' r, I l 'lllllOl'H l·.\ • •  f. H. HarJo\v • • • • • • • • • •  

lUo( ' k .  � ( ' e  rJ' l'H1H \\ il Y 11] ( lel\: .  

7()!) , �: ;!) 
770, ( J"n 
770,20U 
7tm,:I"� 1 
770, U 1 7  

��!) ,� �� I b8 ,  . s" 
76f), ()!):! 
7GH,S:W 
770, 1 :;n 
170, Of)U 
770 , OU;: 
770,2 1 1  
769, �0(J 
770,OS l 
770, (1):; 
7SH , H t H 
769, 941) 

769, U:t; 
769, H;;7 
770, 02] 
71:l9, 6HO 

Hl()d� � i g' l lal  sy: .. ; t ('lll , F. H. Corey • • • • • . • • .  769 , 9S:3 
Bh.t i l l g"  � t k k ,  h � ,  i UllllPnlatz . . . . • . . • • • • • .  760, 8{JO 
BOl l p l" f U I' I I 1t(' (\ :-; 1 1 ' :.1111, V. L. Shaffer • • • • • •  770, 12:! Holt  HudJOl', 11 .  H .  N(·\\ 11all  • . . • • • • . • • • • • • •  770 02� 
H o o k "  lodge U ('('otll d ,  and l'ecpipt, J .  C .  Scog� , 

Bo()l�\\l�e , 
. 
��,�ti

·
(;l{;{ l

·
,
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7 WI , H 1 2 

770,07:: 
7{)!), Ol)R 
770,UG! 

nllllllPt . . . . . . . . . . . . . . . . . . . . . . . . . 7iill, Dnl 
I : l('('t l'it'al inuiul tor, V\T. ,J . FUl rl'H t ,  . r  1' . • . 770, 2:;0 
1.1. ( t l i l- : Il  8\\ l t ('h,  11. \Y.  ( 'ox . . .  T70, l UG 
l :ll'(·t l o(}e. b a t  tt' l ,v ,  "\Yoo(} & :\ l (' .:\ l ll l l u l l  . . . . . .  7711 , 1 40 
E ll'dl'oul' \-\ as t e- in ga s 0 1' \' llllor eIP c t l 'w (1(,-

\ kps, l epl(, l 1 i shil l�,  1'. 1I. Thom a s  . .  770, 1 US 
r'� l( ' ( '1  rotvtk lllPtpr, H. I. " noll . . . .  Tl(), O,�:� 
l'; lp('tI OIrl('di <- n l  apvlL1 l l ( P, :-:; . H. L i l l l l  . . . . . .  77 0 , 1 I 1 -t.  Elpetroplatillg machill l' , J. B .l i l.,.) . . . . . . . . .  770. 1 1S 
I<: llt:'l'g,\ , llwallS fol' Vl'01\'('tiO ll <lg a i l l K t  1'(' \ l' I':',,-

al of, 1...1 . \YilHOll . . . . . . . . . . . . . . . . . . . . .  . 
gllgilw gaH a u t! ail'  1 11 i xe l ,  gus,  1\I .  1<'. H.l I PH. 
li� l'a Kl'l', It. O. l\. ( ' f(, l l"t('i ll . . . . . . • .  
Bx('uvuting a pVlll" l t l l :-i ,  'I'. r.  !\ L ooI'('  
il� xplosi\'{', n. vou J );l l l lll( ' 11  77( ) , O W, 
L'.\ PglllRs lock Hilt ,  \-Y. F .  Todd . . . . 
l:,'i pgblRRPs, F. X. U n l U a l l d  E,v('sight 1 " Kt (·a lJiIlPt. \Y. �\ , l{oK( ' I l j ),llllll . .  . 
F:J1l wotor, rot.! ]'y. ,1 . "" . ::\ l i l l ( ' I' . . . . . . . . . .  . 
FH HtPllf'l', .r.  D .  � t il'('kl( 'l  . . .  7U!) , 7i 7 , 7n� I , 7oS0, 
1 1 ' (  ptl \\ n tp i  {J1l l 'lD i'l' awl (IHpI·. \Y. J)O llglJ ( , l  t,\ 
J 'PlJ(,(' {Jost dt'viep , I .  .\1 .  \\ )ll'llPr . . . . . . . . .  . 
[ ' p d iliz( 'r  d i s t l'ltmic' r .  L. \Y . l Lull l lt Ol\ . . . . .  . 
1"(:'1 tilizp i' <lh·il ritmtl' l , ,r. II. H{I\\ ,l I t i .  . .  , . . . 
l ' i l! ' ,  I" . X. BOf'hlpl'  . . . . . . .  " . . . . . . . . . . . . . . . 
I ' l l." C. H. Slllith . . . . . . . . . . . .  
1"11.,. ('Ot'll , 01' ('a llo11 :-l ,  ,JOh l l s o l l  & Z i ( ' g l e r  . . 
w.' i l ·P ulal'tll . PIN·tl'i(', \Y . H. l lop Jdl l :-iO H  . . . . .  
I ' i t·p ('sealH', C .  K I' [l lll t ' l '  . . . . . . . . . . . . . . . . • .  
l 'il t'llr()of drop eU 1 t.l i I l , ,J . 11. (' 11:l 1 1 11011 • . . . .  
F i r/'proof ;,ltuttE'l', H(,(, ];::IIl d n n  & Hobk . • . . .  
I" i�h t rap , O .  :.\(dlJyp . . . . . . . . . . . . . . . . . . . .  . 
1 " lo()I'�, I)la K t i l' (:owpositioll for COYer illg, II .  

L i ll l l P l(ogpl . . . . • . . . • . • . . • • . • • . . . . . . . . .  

7(i� 1 ,j)7;{ 
770 . 1 1 2  
7 UD , !J lli 
7H!l , i"i2H 
770 , 017 
770,{ )�\) 
770, 001 
7(;!), HO[) 
770,OSH 
7U!) , H07 
7()!), 7D2 
7G!l, !)(W 
770,OiJ l 
770, 1 7  ! 
7fm, 724 
7GH,772 
770, 1 'lU 
7(;! l , H� 4  
770.on 
7HH,7R8 
770 , J )·1� 
7GH ,H10 

free. 

�WARREN NOlltl'ol.!l.Jplla/l Slllld Sur/aced 
ROO FI N 0 �eltppl�l!t;qOU�-

nnislled gra\ el t()(IL Comes 
reddy to Lw lU ro!lf; of 108 
square feet. \\ nte for salll­
pIe, Cll( ular and prices. 

Warren Chemical and Mfg. Co. 1 8  Battery Pl., New York 

T H E  E U R E K A  C U P  dD-:c�=::-� 
1'Jle mo."'t l]:-:e-!'U� art.ide pv('r invented � � ----=-� 

fnr t tl e  l?unwse Indu�p(-' n Hab l c  t o  Law- =- � �  :;._ 
yers, ]�dltorfl • .  Stud enl H , �ankeI's, Imnl1'� -= -;: ===- ::§ r9. 
aHee CompaTl les and b nSllless men gPll- -=- _ � � N 
erally. Hook marker and pap{ r clip. ==- _- � ---:= CD 
Doe8 not mutilate t h e  papPI', Can he =- � - 2': 
UHc(i Iepeatedly . In bllxes of 100 for 250. = � -=- � 
'1'0 b(' b a d  of all bQ(lk"lel!(·rs. statIoners 

-
and IhH lOlI dea]eri'l. or u v rnml 011 receipt � 
uf price. Sample card, hy mnil, fre e> . Thian­
ufa{'fllred b y  ('oJ1solidated �afety 
Pill Co.,  Be x 1 ;1, BlooJnfi('] d� N .. .  1 .  

Lowest Rates and many unusual priVIleges. Special 
$1 ).00 rate on certain d ates. Full informatl Ou on appli­
Ca.tlOll to l ocal Aj.{(�nt<;l., 01' R. l�. Payne, General A gent, 
2m ).fain St., Buffalo, N. Y., or A. \V. �---;eClestone, D.P.A., 
3S.) Broadway, New Yurko 

�8u U S E  G R I N D STON E S  P 
[f 80 we Can supp.y you. A l l  Slzes 
III O Ii U r t' d  Hlld I I ll III O U tl l t" d .  always 
kept i n  stock. It'?mem ,)er, we make a 
specmltyof :-.el eCtlIlg- stone� for all spe · 
CIal purpo�e8. � A."k for catawaue.. 

The C L E VELANH I!5TONE C O .  

_______ ._2_d
_
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_
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_
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i re .  C l ev e l a n d .  O .  

MARINE ENGINES 
1, 2, 3 and 4 

Cylmfier 
launches 

J 7  to 5 0  feet 
Hend for 
new mtt alol! 

GRANU U A I'II)!' GA" EC'((;INE .t> Y A C l l T  (JO. Grand Unpid!!!, ..\-lit·h. 

For PIPE-TH READING 
or CUTTING 

Fh](-' (,Il t tPJ',  .r. \V. l'apsslel' • • . . . . . . . . . . . . .  f ( I  M t I ' lll�'4a(��;�I:�.)(; I: . . �l:l�l . . . 
c

.
a

.I:
, 
. . . C.O.��)��l��l: . :�: . �: our · y( e 0 or 

1o'h I���i;���', !�;.c{
'R�a<J�:str��nJh :I��J�I��· . �1.�(� . ��� 76D , 9H,) Single and double cylinders. 

Flying madlill(', G. ,Yo 'l'llOIIlPSOH • • • • • . • . •  76!l , 721 Simple and reliable. Best ma-
Folding hox 01' erate , S. (�. \\'ill iams . . . . .  770. 1 ;1,s terials and workmanshtp. Not 
root r(,Rt , dl'tachalJlc, A .  O .  \Yal'rpn . . . . . . .  770,20;) how cheap but how good. 
1 ' r-iC'tiol1 devi c(', L.  A. Shl'p:ll'd . . . . . . . . . . . .  7nD, H H  They are moderate 1 0  pf1ce. 
1 ' l'U i t  pi('k(>l' , .r. H .  \:r1ddi('omhe . . . . . . . . . . .  7GD,722 \/nte us. Catalogue Free. 
FIlI'Wl('P, '1'. G-. Spll(' ('k . . . . . . . . . . . . . . . . . . .  770,02:J I Grallt·Ji-'crl'i� C o. , T roy, K.Y. . 
F ll I 1 1 d L'l' f'lmlgiug UPPiU'U t U H ,  1l1UKt , ,Yo It. 

I{.p f:' ('(' . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  770, 1 1l � 
l" nl"l::::;�;.u��i�;!

, 
aefar;lt;::�'f���ll 

lll:�I�II�g
. ��e]lly 

770 , 1 0H The Standard Household D is infectant ! F11l Jl:H P for tht' ('ombnRtioli OJ' dp R ( rllc1 ioll of 
I'efllRP, i"haft, H. Ocbwut . . . . . . . . . . . . . .  7I-in. R7� 

FU I'l l H ('P l a llblp, j"O:l �� t i pg . ),1 . ('ol'l'o l'an . . . . .  7(j!), (iHD 
FUl ni t m'p lpg attadllIleat.  \\' . n .  Kll'in . . . .  7Hn , mm 
t::���,

it �re ���tghIJ · .  :J .. . ��1.1 �� . � : � : : : � : : : : :  : : : :  ��g:!��� 
F\I�f:', v rojectilp . H. 1'. J\V·l'l'iam . . . . 770,O,s4. 770. 1 ,s3 
Ij'llR(�K ,  pt<: . ,  :o:af('ty Io(' k i n g  (Ipvil'(> for })l ()-

j('cUlp, ll. 1-' . .\1(" 1'1 i a JIl . . . . . . . . . . . . . . . . 770 . 1  R2 
U :l l'ment supportel' d;lS]) ,  (; . E .  Pl'pntit'P . . .  7U!) , ,s7r> 
U a �  01' vapor plpdr1e apparatus, P. C .  

lII'\vitt . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •  
O:l S  o r  vapor ('It'dl i(' (}pvief', P. H. Thomas . 
(}n �, pn rifying . ,Yo O. l'plt . . . . . . . . . . . . . . • .  
na� pu1'if,yiIlg alllluratuR , ,J. 1-1] . Pregll l'dh'll • •  
Gatt' . SC'f' Irrigating uiteh llf'ad gate. 
Gate- , H. H. TIurnh art . . . . . . . . . . . . . . . . . • . .  
(�atp,  \,-'-. t .  Cox . . . . . . . . . . . . . . . . . . . . . . • . . . 
Oat 1', .T. Ii'linncl' . . . . . . . . . . • . . . . . . . . . . . . . . •  
Cl-old sHving- appal'atuR, .J. H.  Bollinger • • . . .  
(i-olf elllb ,  C. I<J. Cla rk . o • • • • • • • • • • • • • • • • • • •  
Goverllor attachment , I. .. A.l'rasmith • . . • . • • •  
Gradpr, road, \V .  Al('ol'H . . . . . • . . . . • . • • . • • •  770, 145 
G rain COllVPYPl', IiJ.  �L  Kramer . . . • • • • • • • • . •  76B ,B47 
( ; I'Hin s(' p a ra tOl',  ]1J. 1\1. T(ramer . • . . . . . • . • . •  76�,n48 
G I'alH� bpI'!'), stripping a n d  ('l'll Rhing maf'hine, 

E. Bllch . • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  770,038 

At all (]ea'ers or lOc. and 25c. pkgs. by mail. Look for ahove trade mark. 
8 111])ho-� apihol ()o., 15 Havnmrl�et Square, BOflTON, MASS. I Sold in �. Y. City by Acker_::'tTeHall'fl, Mac),'s, Siegel Cooper, 

Kerosene Oi l (ngine 
N o l h i n g b u t  K e r o s e n e  O i l  t o  r u n  it  

Simple, Sate and EfficIent. Needs little 
attention, is Jess likelY to get out of 
order, and is cheaper to run tban any 
otb er engine manufactured. Economi_ 
cal and Easily Operated. 

International Power Vehicle Co. 
Stamford, Conn. 

A Free Trial Bottle of 

Hydrazone 
sent on receipt of IOC. to pay postag-e. 
Positively relieves and cures Uak or 
Ivy Poisoning, Sunburn, P rickly Heat, 
H ives, and immediately takes the 
sting out of Mosqu ito Bites. A mar­
velous remedy ior burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 

Sold by leadi ng druggists. 
None genuine with.out my signature. 

q�. �) 
Dept. U, 63 Prince St., New York 

S f" n d  "or rl'f'>� nool,tf"t on " ' Ho-,.v to tl'f'-:tt 
di!ilca!!lf'S," .· o n f :l i n i n g  h u n dreds of testi .. 

nlonials or " ondp rful ("Ul'�S. 

IIoSi('l' .. �', HCt';1ll1pSH, G. II. (j ilbe l't . . . . . . . . . . .  770 ;2:U 
Hot all' l'f'gis t/'l' attachmellt , \Y. �\ . Kilme r, 

('t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hunting knifl', fold illg' , 1\[, II. l{,0\\ laud . . . •  
HuskiJlg impl('ment, 11 . •  J. 'l'illia. . . . . . . . . . . 
Hydrocarbon vapor Imt'llel ,  H. B. CalY . . . . . 
Hytll'ogPll ear'bid, p roducing, H. t;. Black-

Inure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Iliculmtor h put l' l , C .  H. Smith . . . . . . • . . . . . .  
IllUPX or thf:' likC', ca nt B .  £1'0\\ e1' . • . • • • .  
Inhaler , S. n. Linn • . . . . . . . . . . . . . . . . . . • . .  Iuk , 11. H. �pollll . . . . . . . • . • • • . . . . . .  0 • • • • • •  

i��;u;���J �ic���' i (�� �d
��:�tl]�� t(�l:�, ' 'fi��i

'l;l�;
' 'I;l�: 

tallic tubillg for annOi illg, 'V .  II .  K .  

770,074 
770, 1l� 7GD ,964 
7fJ!),9ti1 

110\\ J ('y . . . . . . . . . . . • . . . . . . . . . . . . . . . • . • .  770, 218 
Int( 'l'dull1gpullll' ('OUplillg, �'L l)O l gdlJ H . . .  0 • •  770,04H , Irrigating tiltdl IH'tu] gate, \Y • •  J. \\':1 1'rl'1 } ' . 7GO. 9GS 

I .f u r  t'loHUI·e .  ( ' .  FI'H.'kl' . . . . . . . . . . • . . . . . . . . .  770,{HlO 
I J a r  ('OV P I S, t o o l  for rpllail'illg, F.  Ao H.oth-
I gPI',}' • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •  700, 7 1 6  
I .J ar loek awl JJl 'oll' e t o r ,  S. � .  ::-;to<:1\:(']' . . • • • •  7t:m, t.;-w 
I J,:l' or 1Iu1 tIe eJOHll I (' ,  'Yo H .  \-V . •  TOllPH . . . • .  7nn, M_Hi 

Jlll �, {lOt t Ie:::;, pte. , loekillg ll'evi('e for thp 

I . d08un'8 O I' s tollll(,l S of, F. C anfielu . . . .  70H. t.; 1 6  
Jo �:::;t llaug('l', ",r. D. Drl',} l'r . . . . . . . . . . . . . • .  770, 1 1 .-)0 
.Tmep E':-.ir,l d o r ,  \Y .  Hnwll . . . . . . . . . . . . . . . .  7GH, 7Sr; 

I h .. {�ttll', �t ('am j ;t ('l"et etl , \V. L. C ulver . . . • • •  770,04[. 
I\: illl .  !'4('1' ('PllH-'nt ki ln . 
Kruft' bhult' hohlpr, adj ustable , H. N. nrit� 

iug toll . . . . . . . . . . . . . . . . . . . . . . • . • • • • • . .  770 , 1  :15 
h._uoh u t t a L'hllll'Il L ,  N. \\'. ( ' rau dall • • . • .  : • • .  769. g1 7 Klloi t<' r  g('arillg , Hedor & H.oslJUl'Y . • . • • • •  770, 1 10 
IA-nnp bulb,  ill t'tllHh'�('ent , F. :\-1 . F. Cuzin • . .  770 , :':::!:� l..l<unp. ('lpdrk arC', 11'. �UlH1illg('hristpl1s('n • •  7tiH, t.;"-i:! 
L,un}), ('ll'drie arc, R .  Flprnillg 0 • • • • • • • • • • •  7()!) , Hlj(j 
LmIlll, g,l S 01' vapol' elpdri(' , P. C. llt'witt . .  770. 1:::l 
Lamp, h �nIro('a rlJoll ill('IHHl( �(' ( 'll t , C. \Vas11-

i l lgton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770, 1 : :r. 
Lumps, manufa eture of ('lp('tJ'i<- i l l C'alld('scellt ,  

F .  }l. F .  e azin . . . . . . . . . . . . . . . . . . . . . . . .  77(),22� 
Lall h'lJl ,  dark lOOlll , \v, K IhlV('llPOl't • • • • .  7tiH , (j!J1 
L,lKt, n .  O .  H.IViH . . . . . . . . . . • . • . . . . . . • • • •  770, 04tl 
L��d gagp amI a rbol' le\ el, 1\1. C. Harry . • •  770 , l GI l  
L I f e  vn-'8prver, A .  'raml . . . . . . . . . . . . . . • . • .  7 69, 847 
Lightlling ant'stt'r, ",r. H. & ,J. li.'. U ph;t • •  769, 7ag 
Lhllii d ('ooling aPJlaratll�, .\. SipiJ('rt . . . . . • .  770 , lHO 
Lock, D. l'bpllJS . . . . . . . . . . . . . . . . . . . 7(:iH,7G8 769 , 7 t1!,) 
Lo(' k and l ut('h kt'elwr plat(', B. Phelps . . .  7GH , 770 
Log ('al'l'iagl' stealll f('(ltl Ktr;dllC'l',  F .  S .  St('v� 

Pll )::; . . •  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0 7()D , 720 
-------- --�-- -- ------ Loom fOl' tuftpd or pile faori t' H , C. � u l' \\ el'll'.: 7GD , SG I 

WATER A lIEU.PEr.l'CA L .... Ill� PLY I LOOIll h a l UP88 m otion , U. Ii'. ltoppr . . . . . . . . . 770 , 1 1 U 
wmally mcan � perpetual ex- ' Loom 11 ('11 (.1 motu)lJ , It . C r()n�vtoll . . . . . . . . . . 770, 1 H7 

pense. rrhe wlwl mill and gaf:ol mc: engllle I Loom mot. lol l , J umpel' or halt and rf'tU I'll , 'V. 

are 11S;!ir;(�lli�'-;tti�a��]IU �in' ��r�g-�(�n� L()O�� ' I-1(�i��;�;: 1�;()'tl;)J'l : '  ('� . ii,'. · 'ltj�i)�� '  : : : : : : : :  770, O G7 

t inu ous ly whe-r:ever t bere is a running Loom Khl'ddlllg Jlll'ehunism, It. C l'OlllptOll • •  +#3:i�� stream. Not b �ng t o  tl)O.W do�n, b�OW Loom shuttlt', ::4t('(' r(' & \\'an1\vel1 . . • . • • • . . .  76B, g4G u P"  or reqU T re at!:,ntlOll. ReqUi res Loom 8hu ttV' , :'wlf ih l Padlllg , .J. Northl'op . •  7UH, !-I1 4 le!-1s head of watm t9 operate than Loom \\ (1ft l l'p l ('ui�hl1l o u]{'eh 'Ju ism U Ha-

��h's.
ot

tita?�� . .?�e f�e�:C1' tlee<l� l'C-
• l�lig . . . . .  .' . . .  .' . . .  � . . . . . . ' . • • • .  � . •  : • . . • .  r�� ,

g�h 
. � . . ::U:lll lll g llwdlllJl', E .  N .  i{.C'ed . . . . • . . • . • . . .  , b,), oS.r-:l N iagara Hydrau l i c  E n g m e  C O . q  .\Landrl'l holding aml operHting m u d1inp , 'V .  

CHl£ST-ER, PA. K . . J01Je� • • • • • • • • • • • . • • • • • • • • • • • • • • • • • •  770, 072 
______________________ Mal ooll s , p l'eKP]' v i n g ,  ( � .  B. H.affe tto . . . . . . .  !�:), 1g!. " Th Sh " I Ma ltr"" , Hl)J'illg, ( ' .  ( ; .  tl m itll . . . . . . . . . . . . .  " ," J , �4., e !lfDr I .M(,:l SU1·�llg {�('vh'(-', fnot, lIl'rt�ll'r . & Sm

,
ith . . 770 , OOl:J U II I :\lea ��,l:��¥ .1�l� � � l.I�{:

l
�l.' . . (:(:U�l:l.l�:��I�J�

l
: . .  �\: . . �: 7GD, H4!l 

A 1leW foot power that can be app1ied ' )lcasurillg jn :-;tl UlllPll t, (,}p('trieu l ,  '1' .  Duncan. 
7tm , DH9 t o all l ij.{ht m achin ery. A kwk starts I l\fpta llul'gkal furnace ,  tilt ill��)!:r�8:t. l��tr(��: niH , 7 1 2  the mucn ine and an occasional kick '

I
1\Ii l'I'or fnlllw, L. D. 1'1all.ll' . . • . • . •  � • • • . • • .  770 . 1 00 

keeps it g(,ing. Sentl for our Booklet. ::\101<1;  N('h(!(�IIl,lOl'n �\:; Albl'eeht • • • • • . • • . • • • •  770, loS!) 
i\l oldmg. 1, . L.  1\1<-U11(' , • . • • • • • • • • • • • • • • • • • • 7t:H-l , HH7 

SLOTKIN & PR.AGLIN, �t;�,�t:�fL!��1,C1:Zl.
I ('�I�il�'�'.}��'('(�;� : : : : : : : : : : : : :  ����:�ci� 

2 1 0A Canal St. ,  New YOik. Mo�ai(', "' . l\-IaInzPl' . . . . . . . • • . . . . • . • . • • . . .  7HB,7o.J: 
MotoI' COllt l o1 S,)'Htt'll, C. E .  Ba1'l'Y • • . . • . . • .  770, 0-1:0 

You Want the Best Lathe and Drill }luHie playillg i J l s l l" lInwllt, plleumati(", C .  L. 
I),lyi:-; . . . . . . . . . • • .  0 • • • • • • • • • • • • • • • • • • •  7H�,8H9 

CHOCUS Mush- �JH'('t \\ ith gllHl'dt'd faKtpning df' Ylee, 
.ft. IW l'fora t p ll ,  K It . P('l'kim; · . 0 ·  . . . . . . . .  . 

B1JY Nail dipPl'r ,  m ani<'u rp , H. \\'iIcox . . . . . . .  . 
770J O:l 
770,():�:! 
770, 1 l 1 K  
76H , 7 3 7  
7()H ,7!-l7 
770, 2(H 
770, 1 44 
709, 7 1 7  
770 , 077 

WESTCOTT'S N Illl ("A ( I''' (  (01 , \I'. C. M o rr i l l  . . . . • . . . . . . . .  

S t r o n g p s  t :r\('t'kti(' l'pta i JlP l' , L. 1'\. l\la]'eil . . . . . . . . . . . . 

Grip, Gre.at- .l\�l'�t, llf-'n ' :;;; , C. \Y. U l und j . . . . . . . . . . . • . • . .  

est Capacity ='ll't bolde r, fly ,  ,J . "\YmnbsgallH . • . . • • • • • • • . 
and I)tO'abil- N u t  hold(' l', Z \\ illing & Hiehnnls . . . • • . • • . .  

ity, Oheap and Accurate. �ut loel... , C.  It�T all  . . . . . . . . . . . . • • • • • • • • • • • •  

\Ve�tcott Chuck Co.,  Onehla, N .  Y., U. �. A .  Oi l  ftc'pdp !"  ,T .  \V .  h i l'slllllllll . . . . • . • • • • • • • • 

Ask for catrt10ljHC in h'Il(llt,�lt. Frf'nch , SlH1u i.«h 01' Ge}'rllfxn. Oi l �t L'U iIwl' a w l  j O lJl  nal Ij] t'�erVel', A. R .  
}1'IH.ST PRIZE AT CO] r :'lI B L-\ X  j1":.x PO�'lTIUN, lSUa. \Yarw']' . . . . . . . . . . . . . 0 • • • • • • • • • • • • • • • •  7G9,9G() ,;;;;;;;;;;;;;;;;;;;;;.;;..;;;;;;;;_�;;;;;.;;;;;;;;;;;;;;..;;.;;-;;_;;_;;_;;_;;_;;_;;_;;.-;_,- OP t i;�I.

I gl ll�i�;:��� ill�lll l
.H.I .

a
.
t

.ll: . .  �(:l: . �).l':)�l.
U.c.i�l�.' 7GU, 7m) 

Instru(tive Sc ientif ic papers 
O N  TIMELY TO PICS 

Price 1 0  Cents each by m ai l  
DIRECT-VISION S PBCTROS COPES. 

l�y T. A .  Blakeslev. 1\1 . A .  �"--ll admirab l y  
Vi' l ittcll, instl'udive�all { i  �O!  i01}S i V i l l llstrated 
article. S"':II :\ TI 1< r C  A l\-IERICA:N �Ul'l'LE� 
M L N  l' No. 149 3 . 

HOME MADE DYNAM OS. SC IE"TIFIC 

AMFR I C A N  SuprL E ::\n� N 1 S 1 &1 and &00 con� 
taill e x cellent artic1e� with full drawings. 

PLATING DYNAM OS. SCIENTIFIC AME­

R I C A N  S U P P L J' M E " T S  7 20 and 7 9 3  de­
se1 ibe their construction so clearly that any 
alliatcur call make then!. 

DYNAMO AND MOTOR COMBINED. 
F l l l1y desclibed and illustrated in S C I ENTIFIC 

A M E R I C.\ N S U P PLE:\I E N T S  844 and 8 6 5 .  
T h e  llIachines can b e  run either a s  dynatllOS 
or 111otors. 

ELECTRICAL MOTORS. 'I'heir Con­
struction at  Honle. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9, 7 61, 7 6 7, 641. 

THE MAKING OF A DRY BATTERY. 
,sCIENTIFIC AMERICAN SUPPLEMENTS 1001. 
1 3 8 7 , 1 3 8 3 .  Invaluable for experimental 
students. 

ELECTRICAL FURNACES are fully de· 
scribed in SCIENTI F I C  A M e R I C A N  SUPP LE­

ME"TS 1182, 1107,  1 374, 1 3 7 5 ,  1419, 
1420, 1421, 1 0 7 7 .  

M I S C E L L A N E O U S  PAPERS O N  
ACETYLENE G A S  w i l l  he found i ll  
S C I E N T I F I C  A M E R I C A N  SUPPLEM EN T S  1082, 18��: 1084, 1085, 1086, 1015, 1016, 

Pr ice  1 0  Cents each ,  by m ai l  
Order through your newsdealer or from 

MUNN COMPANY 

361 Broadway New York 

l'al'ldllg",  ltl e Ld l i t' pi:-;;tOll I'od,  1'. H .  �1 il1 e1' . . 770 , 0 1 ti 
Pa int t11 1><-' 0\' ll'{'('ptl1('lp, Jlo n-('oll all Hihl(:\ �\.. . 

\Y. i'.il'glpr . . . . . . . . . . . • . . . . . . . . . . . . . . . .  
Pappr holdpr. 1 oil l't , .\. l1J. Spxton . . . . . . .  . 
Pape r  milk lJottlp,  .J . C. I<\:im H(-'Y . . . . . . . . . . 
Pattl'l'Il, .J. E. Pt iet' 0 • • • • • • • • • • • • • • • • • • • • •  
Paving 01' rooting eOlllpo,;it ion . IlWllUf<l('tul't' 

7(jj) . H2H 
7(:iH .Hln 
770. 070 
7UH , !J;)H 

of, H. j,-'. \V illi allls . . . . . . . . . . . . . . . . . . . 770 . 1 :n 
Pawl amI ra tel l t 't <i('vi (  e ,  A .  B .  C aHe • . . . • .  70�) , HS.:l 
PPll('il holdel', J . •  \ .  Lllldll ('rg . . . . . . . • . . . . .  7i:i!l.Hr.l 
!'Plwil Hhul'Vell i ll,t'. d t ' v i c t' ,  . \ .  D .  Ifagrelius . . 770 , { ;"'):.; 
Pt'rfuwillg (h'\ i ('(>, C. D. Han . . . . . . . . . . .  0 .  7()n, �(l-1: 
Phollogl ,lphs , p j (' . ,  born for, Ruggiero & Hon-

giOl ' l lo . . . . . . . . . . . . . . . . . . . . • • • • • • • . . . . .  770.( J2-t 
PhotOgTllllhy, ('010]' ,  \V. C. Routh • • • • • • . . . .  l'iallo l:U'ti O l l , <. ' . H. Klock . . . . . . . . . . . . • . . .  
P i a n o  pla:n' I ,  ( ' . 'Va ncn . . . . . . . . . . . . . . . .  . 
Pickl-'I'. ::-31."(' Frnit p ickpr . 
Pidurr IUlllg('l', .J. n. 1"0\\ 1(>1' • . . . . • . . . . . . .  
Pictu re h a ngin g  d ('viee , \V. P. GUl'l' . . . . . .  . 
PilIal', l' t e . , base , C. E. Z immprmann . . . . .  . 
Pive h a l l gpr, .\. ),1 .  H('\\leU • . . . . . . . . . . . . . .  
l'ipes , councet  ing l ('ud, '1' .  n .  l\f i l1(>l' , . . . . .  
Plalltpl' eh(  ell'.: l'O\\' a t t .u·huH'nt , ('0 I'll, _H:" C. 

7(j!) . 77:�  
7 m) . H  )7 
7fJB, t;r;2 

7tiil, 7H4 
7()!), t)!-)!) 
7()!) . 97H 
7tiH. 7-t.H 
7H! ) . Hii!l 

H.obl'l t:::; • . • • • • • • • . • . • • . • • •  0 • • • • • • • • • • • 7(j.n, R:�o 

I ��i��I��,l', Il:'�/l!:� '�; ) l,N� t :�l
ii��:

ll
� .

. �I: . �id6ie·li�� . ���:��� 
PIO\v, S .  L .  G("(ld('� . . . . . . . . . . . . • . • • • • • • • • 7G9, g�n 

I I'o11 Hb 1'0<1 hol(] PI', H. B . .  I('u tter . • . • • . • • . .  7mU )! ) ;'  
Polishing wh(,t'I , L. F .  'l'hompson . . • • • . . . . .  770, 1 9D 
Pot ,tto or fruit �ortpl' , D. W. I...Iamb • • . . . • .  770 , 07!) 
POWPl" pi ess,  lI. O sswald . . . . . . . . . . . . . . . . .  7Uj) , 115;) 
Prt'cio\1s mptahi from ores or slime:::;, ex-

tracting. n .  R .  Ca sRC'1 . . . . . . . . . . . . . . . . .  7G!) , H:;R 
P rin t ing , c'heck ing and recording m ll chinf' , 

ticket, V\". 1.  Ohmt'I', p t  al.  . • . . . . . • . . . .  71m. 71 0 
Pl'intillg" IJl'C'SS papPt' f(-'('ding apparatus , .To 

\V. Hoag . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7Gn, 747 
Pumping 01' <:lHIV(',ring u('v1('e, pne-um atic , \V. 

.T.  Bpll . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  770, 1 �;� 
Pune-h ,  '1'. n. Loypj oy . . . .  , . . • • . . . . . .  0 • • • •  77() , 2:m 
P��rogl aphkll l instrument, J. F. Burns • • . • .  7fl.!1, n:W 
Hail ('(lvpring, t h i rd.  rr.  En(' Il'.:Iey • • • • • . • • . .  770, 1 !)R 
Rail g"uard. t h i l'd , ,J. H. Gu(>st . . . . . . • • . . • . 7 GH, H<i2 

i Rail j oint , ,,-'-. P. & R. G . 'rhom son • . . . . . .  770, 248 
I Hail j oint , snsI)('ll(ipu , \V. P. & S. (�. TllOm-I son . . . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • •  770,02G 

Railway, el(>ctric , �\. . }1\ BatdlPld('1' . . . . . . .  770 . 041 
Raihvay safety dpvicp, P. A. Sawyer . ,  . . .  70D , fl62 
Ran\\ ;l," Rawli n g (lcvic(" , 0. ,\lh'1l1);l('1l . . . . .  7HB. fY.W 
Railway Rignaling system , F. Bong-rand . . 7 6D . 8 1 H  
H.ail-way suhstJ Ilctnrp, S .  1;] .  Duff . . . . . . . . . .  7(i!l , 7:m 
H.ailway s\\ iteh opf'l'ating devIce, stJ'Ppt , n. 

H,  Hal" . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  76�,000 
Ruilway switclH-'s and Rig-nals by means of a 

single lever, appar;ltus for directly 
oJJPrating, Rlpynie & Dncousso • • • • • . • • .  769,934 

Rail" ay tip, Chipman & H.eed . • . • • • • • • • . . 770,224 
Railwa�T tie, metallic, E. 1\1. Kenly • • • • • • •  770,2B4 
Railway true].;: " rpn ch , l'J. F. Miltenberger • .  769,759 
ltecel'tacle stop[Jer , E. C .  StaudInger • • • • •  769,77f> 



Do you want an automobile you can d rive 
year i n  ani} y ear out w i t hout con stant 
worry ? Do you want a machine that has 
few parts, and all of them i n stant l y  accessi-
ble ? Do you want to under�tand intelli­
gent l y  t h e  operation of every part in an 
h our's tim e ?  Then, you want to buy any 
one of the six models of 
� .... _�� T o u r i n g -,�,�" C a r  s 
Model " H "  $850 at the factory 

Model . �  H." here shown, will cany four 
people anywhere an y car can go. It bas f ull 
��E!}�, �?f��1�r�:'°8f�r��

e
���JeP

r
�:s��, r:;�� 

cylinder, 7 actual h. p e ngi n e ,  two J amps 
and h or n, detachable tonne a u ,  anti 8e l1 s  for 
only $850 at the f'lCtory. 

Six different models,  $750 to $I,il5O 
at t n e factory .  Write fOl' llew Art 
Catalogue and " A Little History" 

T IIOMAS n. JEFFI'; U Y  & COUI'A N )' 
Kenosha. WtseOJII"tn, U. S. A. Chicago Branch, 302-.104 ',"abash Avenue Boston Rr3.neh, 145 Columbml �<\ v e IILle Philadelphia Rranch, 242 N. Broad Stre e t 

OLDSMOBILE 
Light Tonneau Car 

PRICE 5950 � HE graceful elegance of the �. Oldsmobile I,ight Tonnean Car, 
its simplicity and its welJ­
known reliability , so strikingly 
displayed on t h e  recent St. 
]�ouis Automobil e  Tonr, rank , , it with th e  high-priced cars, 
while selling at a price well  

within the reach of the average income.  
Its  commodious tonneau, divided front 

seat, tilting steering post, its Ol dsmobile 
motor eqUipment and all the various dis­
tinctive features resnlting from years of 
successful experience s t a m p  it as more 
than ever the best thing on wheels.  
Send for our book about O l dsmobiles. 

A d d r e s s  D e p t . 2 1  
OLDS MOTOR WORKS, Detroit, U.  S. A. 

Member of the Assoeiation of J,ieel H�ed Autornobill: Manufacturers 

To Owners 01 GaSO l i ne E n g i nes .. 
A u t o m ob i l es,  Launcn es,  t:.lc 

TheAuto=Sparker 
does away entirely w i t h  a l l  starting and ������!. b��r�:it��� sa;��r:��� ::t tenes. Can he attached to any engine now usmg hatteries. Fully guarantebd; write for descriptive catalog. 
Motsi n g e r  Device Mig .  Co. ,  

1 4  Main St .. Pendleton, Ind, 

TOOLS AS A TOPIC 
must " be interesting t o  p very h andl­
craftsn'ian. rrhere is :t m i n e  of infor­
mation ,in 
M ontgomery & C o . ' s  T o o l  Cat a l o g u e  
w h ich , enumerates thousands of too l s .  
Capital :handbook of reference. Pro­
fu�ely illustrated. Sent by mail for 
2.") cents :  discount 8h eet included. llON TGOll 1<; ll Y  .\- CO., 
t q a

_
F
_
' u

_
. l

_
to

_
1l St-..:. ___ "_· e."_·_"l:_-_o_r k_"_C:..I_t:..y_. ___ �=-_ 

S O M ETH I N G  N EW ! 
Our Hand IGNI'l'ER needs no 

batteries to �tart your gasoline 
eng i n e .  A few turnR of the b a n d l e  
pro d u ces a large s park. Purc h ase 
Olle o t'  these igniters and save trou­
ble and expense with batteries. 
W e  carry a f u l l  l in e  of Magnetos, 
Oynamos, etc. Wnte for catalog-. 

THE C A R L I S L E  & F I N C H  CO.  

Tra.de Marks, 
Designs, 

Copyrights. Etc. 

Anyone sending- a sketch and de�cription may 
quickly ascertain our opinion free whether an 
illvention is probably patent�b l e .  Communica� 
��'i.�

s 
f���?

tl
l)J�e�������� f�������!��tit�����

s 
Patents taken throUlrh MUNN & Co. receive 

Special Natice, withont charlle, in the 

Sci entif i c  Amer i can 
A h andsomely illustrated weekly. Largest ctr­
c u l atior:. of any scientiflc j

ournal . Tertn �, $3 a 
year ; four months, $1. So d by all newsdealers 

MUNN & CO.36 1 Broadway, New York 
Bru.4II!. O!llllM .,; J' 8 t.  Wu.b.IJI«T.Ou. D .  Q, 

Scientific American. 
Refrigerator, A. Woodward • . . • . . . . • . . . • . •  769, 882 
Register, L.  Ehrlich . . . . . . . . . . . . . . . . . . . . . . .  769, 893 
Heiny, �I cBerty & Crune . . . . . . . . . . . . . . . . . . 769,761 
Rh�e-h u l l i n g  machine, }1'. G .  Dieterich . . . . .  770, 226 
Holling mill , t u b e ,  J.  H .  N i ebolson . . . . . . . . 769, 709 
Holling tuhing,  Stiefel & N i cholson . . . . . . .  770, 195 
Hope fasteller, Gartelman & Hchnitgpr . . . .  770, 062 
Rotary gpnCl'atol' ,  J. Dclizy . . . . . . . . . . • . . . .  769, 891 
HOllllda hon t ,  D a lliels  & Yorutee . . . . . . . . . . •  769, 690 
HoulHlabout, .1. C. Scoggins . . . . . . . . . . • . • • .  770 , 121 
��I(l iron h c a tl' l ' ,  M, I� . H a dden . . . . • . • • . • • .  770, 005 
Sad irol l ,  self heai i l l g ,  H. B. �\Yartz. . • . . .  770 , 1 9 6  
Rash w e i g h t  mold ing appa l':l tus,  J .  11:. P r i c H  769,959 
Haw, G .  U. MeGHI , . . . . . . . • . • • . . . . . • • • . • • .  770,094 
Saw guide, 8wi vel uaml, A .  PraelUt • • • • • . • •  770,105 
�aw mill,  bumi, 'V. M. "V i l k i n  . . . . • . • • • • • •  770,136 
Seale,  8elf measnring, .r .  ' 1\ .Jordan • • • • • . •  769,691 
/Sped drill, R. Commichau • . . . . . . . . . . . . • • • •  770 , 1 64 
Seed drill,  M. M i tch<>ll . . . . . . . . . . . . • . . • . • • •  770, 185 
�l�ed sepa rator,  cotton , l!\ T .  P i n t e r  • • . • • . .  769 , 7 1 1  
S(�eding m a c h i u e  f e e d ,  L. E .  Hoby . . . . . • . .  770, 245 
Sewing machin(� bobhin w inding attachment,  

R. H .  Legg . . . . . . . . . . . . . . . . . . . . . . . . . . 770, 171l 
8pwing m u ch i n e  gag(�, M. L. Holderman . . . 770, 008 
Spwing nH1 L � i n e  shuttlt� actuu tillg mm'han-

ism, l� . L .  Bo wen:; . . . . . . . . " . . . . . . . . . . .  770 , 2 1 7 
Sewing or other mR('h i ne s ,  l ll ( , U l i S  for operat .. 

ing',  N. K r 3 witzk�' . .. . . . . . . . . . . . . • • . . . .  769,700 �hade trimming dcvi< ' ( ! ,  .1 . .A. rrufts . . . • . . • . 770, 1 3 1  Shadp, windon',  S m i t h  & 'V ih;ou . . . . . . . . . . .  770 , 191 Shaft coupling, A .  A. Ball,  J r .  . . . • . • . . . .  , .  770, 039 HI,hl ft lock, rotating. ]1�. B .  Ua8e . . . . . . . . . . 770 , 2 1 H � h a l 'lJ ( ' l l iug u('vke, knifl',  'r. 'Vilkius . . . • . •  769 , 72a �hpa ring machine, W .  G. I)l' i c h u l'd . . . . . . . . .  7 69 , 9 1 7  � h e e p  s h e a r s ,  O .  B o l ' s  • . . . . . . . . . . . . . • • • . . •  770, 21 B IShip steadying; dpvice, T. C. Porhes • . . . . •  769, 69;� Ship� , magl;e t i <: curtain for cuvering leaks HI, L .  h. l'ugpr . . . . • . • . . . . . . . . . . . . . • • . . •  770,07S Shirt holder, sample, '\T. A. Clark, JI' . • • • •  769,72H Shirt waist protpctor, M .  Aishuler . . . • • • . • .  76H 930 Shoe heel allti-slipping u tt � l d llllell t,  p. Car- ' 
roll  . • . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • . •  769 , 787 Shot', low cnt, "' . "r. l'ulllll'r • • . . . . . . • • • .  769, 766 �hut o ff,  J. G. Neh ruas . . . . . . . . . • . . . . . . . . • •  769, 830 Shuttle locking m p c h a u i8111, .J . P . . 1 ohnson . .  7 69 , 80 1  ���ekle hal', _1'3 .  H a g a r  . . . . . . . • . . . . . . . . • . . . . .  770 , 006 � l g'll,  street,  1\1. Hofheirner • • . . . . • . . . • . • . .  770, 068 K i g u u l .  See B r i dge Sign a l .  H igualiug apparatus,  wirelpHs, L.  De Iforest . 770,229 :-� � g l l alillg receiver, sllace, L. jJp .F'orest . . • .  770,221j S I phon eloset,  B .  O .  '.rildcll . . . . . . . . . . . . . . .  770,02 7  i> k i r t  fastener, J .  j)Plllsl,y . . . . . . . . . . . . . . . .  769, 791 Hkirt 8upporh· 1', L. Wertheimer • . . . . . . • . . •  769, 970 8h�igh, JOhUSOll  & Peal'HOn • . . • . • . . • . • • . • . .  770, 010 Sliding gate, .r. 'l'risler . . . . . . . . . . . . . . . . . . . 770 ,201 Smoke consmnel', R. O .  Dobbin . . . . . . . . . . . .  770, 1 7 1  S m o k e  h o u s e ,  B .  T. M a l loy . . . . . . . . . . . . . . . .  769, 756 Smoking pipe,  A .  Pm'at i  . . . . . . . . . " . . . . . .  , 770 , 102 Snow melting apparatus, II .  C .  Davis . . . . . .  770, 1 69 Sock l i llillg, S. C. ,\V h i t m o l't' . . . . . . . . . . . . . . .  769� �UO Socket number,  J .  D .  S t i n� k l e l' . . . . . .  7tiiO,778,  769,770 Soda water u1 Jpuratns,  e t c . , vulvp e01mec-tion for, J. Cederstl'om . . . . . . . . . . . . • . .  769 , 688 �o�, til1.g m fl e h i ll e ,  EJ. M. Larub . . . . . . . . . . • . .  770,235 Splllnmg frame t h read gu ide, S k i l l 1 J p r  & . Hardman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770 123 Sproeket wheel, e.  P. "\Y i lh dm sell w • • • • • • •  770 :206 S p u r, 'V. '1\ Hana WU�· • • • • • • . • • • • . • • . . • • • •  769,743 Square, combint'd Cf' l l t p l' o r  o tlWI', G- .  �I. Bu-gel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  769,992 Stallchion, T .  J.  Wallace . . . . . . . . . . . . . . . . .  770,203 S tatic m <l;c h i n e  plate, II. E .  & II. l!'. Waite 770, 133 Steam bOller, .r.  R. Lowrey . • • . . • . • • • • • • . .  769,754 Steam boiler, Schofield & Hoss . . . . . . . . . . . .  770, 247 Steam generator, hyurocarhon, B .  H a l l  • • . . •  769,901 Steam trap, L. b'. Zille" . . . . . . . . . . . . . . . . . . . 770, 21 0  Still,  turpentine,  J. I" . Bailey . • . . . . . . . . . . . 770 , 149 Stoker, mechanical, A. I�.  Woodmansee . . . .  770 143 Storage Imttery, J .  P .  'Yood . . • • • . . • . . . . . . .  769;975 �tove platform, D .  l\'[cl v ('r . . • • • • . . . . . . . . . .  769 , 871 S t rilLg cutter, U. R BuU"1" . . . . . . . . . . . . . . . .  769 , 726 Strong hox fo], vall lu hle8,  E .  1\1. V\'ood • • • • .  770, 142 S trop, .T. L. Coesir  . . . . . . . . . . . . . . . . . . . . . . . 770, 225 Stnmp l lU l'lll' l', U. rr . .:\ l t U u l'roll . . . . . . . . . . • .  769 , 708 Surgical  instl 'ument,  1. 1<. ::\lott . . • . • . • • . . .  769, 829 Hwiug, l a wll , 'J'. L.  Good • • . . . . . . . • • . • • • • • .  770,002 :'-hving, hnYll, A.  S.  Lmve • • . • . . . . . • • • • . . . . •  770, 181 'talking machine, H. "Y . .  Johl lS0Il • • • •

.

• • • • • •  7H9, 696 'l'ampPl',  ,f. Emhleton . • . . . . . . . . . • • . . . . • . . .  7U9, 94:J Telegl'tl}lh sounder attachment,  J. 1" . M i c kcy 770, 1 8-1 1'elplllotol' f�)l' steerillg ships 01' other ust's,  
A I .  Pfatlscher . . . . . . . . . . . . . . . . . . . . . . . . .  76V , fH 6  'l'l'll'pllOllP attachmen t ,  'Yo S. Haddock . . . . •  760, SUa 'rclephOlw desk 8ta ndard,  C .  L .  Boyce . . . . .  770, 1 G7 '.rplephone p xehunge switchboard apparatus, I" . It. McBerty . . . . . . . . . . . . . . . . . . . . . . .  769, 760 Telephone systt'm, t wo-wi re multiple, Lattig & G oodl'um . . . . . . . . . . . . . . . . . . . . . . . . . . .  769, 701 1'plpphOlw tl'al l s m i ttpl' ,  Lattig & Goodrum . 769,70� TPlepholll' t r u n k  l i l H's . apparatus for t hrough ringi u g  o n ,  .r. L. McQuarrie . .  769,763 �P('n8ional lock for ,ltlj 1 I 8til lg screws, C .  Ii' . 
SpUtdorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770, 194 'l'h i l l  shifter, .r. D .  mus . . . . . . . . . . . . . . . . . . . 769,990 

rrhl'cshing machine sieve adjuster, O.  Ii). 01-
Hen . . • • •  � • • . . • • • . • • • • • • • • • • . • • • • • • • • • •  769,764 

'ri ck e t  and u€'stil la t i ol1 ehpck or t l'ansfpf 
combined, system of railway, Ii'. I. 
Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  769, 9 69 

':Pime recorder ribboll fpetling mech a n i s m ,  
P a l m e l' & K i m lJltli . . . . . . . . . . . . . . . . . . . .  770,241 

'rire,  Sherboudy & Ht urgpoll . . . . . . . . . . . . . . 760 , 7 1 8  
']'irp protecting d e v i ( - p ,  puelllnatic,  Ie . L a -

p i s s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770 , 080 
'rollgne shaping m U l'hil lP,  C. 'V . Borg . . . • . .  769, 980 
r.rool motor, l lortnble,  P .  La Court . . . . . . . . . 769,751 
Torpedo grenade, A. Baumgart . . . . . . . . . . . .  769 , 884 
Toy, S .  B rolll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769,93� 
'!'oy gun, Reid & "Tilson . . . . . . . . . • . • • . . . . .  769 , 9 1 9  
Toy s l i d i n g  a x l e ,  J1J . P .  IJehmanll • • • • • • • . .  769, 802 
Track gag''', n. D. B i l l ington . . . . • • . . . . . . . .  770,213 
'l� r a c tioll wh��el. W .  n.  Cottl'{�ll  . . . . . . . • . . .  769 , 789 
Tramway block, gravity, A. D .  Ii'oote . . . • . .  769,998 
Trap, B .  O .  Tilden . . . . . . . . . . . . . . . . . . . . . . . 770 , 129 
'rrollpy h u rp ,  E .  D .  Hockwell . . • • . . • • • . • • •  770, 1 1 3  
T rolley ,vhepl,  'V . T .  "-" i l k i l1son . . . . • . • • • • .  769,854 
Tronsf' l ' s  pJ'otectol',  R .  Ii'ox . . . . . . . . . . . . . . .  770,000 
T rOlU�el'S Rtr{'tchel',  W S .  Walla ce . . . . . . . • •  770, 134 
'l'rousprs stretcher a n d  hang-pr,  L .  Gf'isert • .  769, 694 
'l' l'US H ,  B. Lindman . . , . . . . . . . . . . . . . . . . . • • .  769, 952 
T u n i ng' device, D. M. W h i t t '  . . . .  , . ,  . . . . . . . .  769, 853 
T U l'i l i ll{, wheel, elastic fln i d ,  J. \Vi l k i n sol1 . .  770,207 
rrwiHting apparatus,  �'n r n ,  �\ . J<J. Rhoades . .  770 , 244 
Typ{' writer, card, .T. lj� . A llard,  . . . . . . . . . . 769, 811 
T:rrH' WI·itf'l' eSCHpClllf:" l I t  m t ' e b a u i s m ,  C .  D. 

Hiee,  e t  a ! .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  769, 804 
rj1ypt� writing mach i 1 J P ,  A. 1\L Smith . . . . . . . .  77() , 192 
Umbl'pIla frame, P. Se l'ge - K i s�low . . . . . . . . . 769, 877 
V a l v p ,  I. N. Moore . . . . . . . . . . . . . . . . . . . . . . . .  770, 088 
Valvp cagp, pumping engine, Yt'. Miller . . . . 769,707 
V a l v e ,  convertible, Berkey & MeKeevcr . . .  770, 1 54 
V a l ve for blowing e n gines, a utomatic air 

d i scharge, A .  K .  Rarig . . . . . . . . • . . . . . . •  769, 83a 
Valvf� l't'seatillg device, A. M. Lockett • • . . .  770 , 1 80 
V a l v e ,  safety. Bode & I(pglpr . . . . . . . . . . . . .  770, 043 
v a l v p  spats,  seenTin g ,  J. I�. 1.1. Ogden . . . . . .  769 , 831 
"phide hrake, L. G .  Nilson . . . . . . . . . . . . .  , 770 , 1 01 
Vphi<.'le chain adjustmmlt, motor, H .  Ford . . 7 69 , 734 
Vphiclf>, especi a l l y  that. l1sed o n  common 

roads, B . • T .  Diplock . . . . . . . . . . . . . . . . . . 769, 820 
Veh i e l e  luhricator,  H. B. Burdick . . . . . . . . .  769,786 
V p h i c l p ,  rub 1'011('1", C. G. Walker . . . . . . . . . .  769 , 881 
V p h i de spring, pllcumatie, B .  F. Teal . . . . . 770, 128 
Vph iplps.  brake leather holder for road, J . 

. T. HusBell . . . . . . . . . . . . . . . . • . . . . . . . . . . .  769 , 836 
Vphi c 'lpf'l,  t ransmission gearing for motor, 

C .  S(�hmidt . . . . . . . . . • . . . . . . . . . . . . . . • . . .  769, 840 
Vt'I lP(,l' trullk� or ntbpl' hollow packages, 

TII'P�::;': for wood, H. Homullder . . • . . . . . . .  770, 114 
Y(,R�p l ,  f'on hli l l i n g'  Hnd d i spensing, Blatz & 

1" . lp "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 770,215 
Vi brator, B .  L. W.  & l� .  L .  Banfeld . • . . . • .  769,798 
Vise,  pipp, Bufford & Hickman . . . • . . . . . . .  769 , 8 1 4  
Vitreous H l'ticle8, appa ratus for use i n  unit-

ing, F .  M.  11' . Cazill . . . . . . . . . . . . . . . . . . . 770,221 
"'agon and operat i n g  t a blp,  eombined hos-

pita l ,  1'. K .  Bechtel  . . . . . . . . . . . . . . . . . . .  770,152 
Wagon draw hook and draw b a l', P. D. Doyle 769,793 
Wagon, dump, T. Ji'aulder . . . . . . . . . . • . . . . .  769, 944 
"\Vagon, dump, H .  A .  Moyer . . . . • . . . . . . . . . .  770,089 
Wagon, dumping, C. S o  Pharis . . • . • . • • . • . •  769 , 957 
Wagon, rotary dump, :B�. H. Tuxill . • • . • • . •  769,782 
Wagon, sand, S.  W .  Albertson • . . . . . . . . . . . .  769 , 97? 
Wagon seat,  reversible, M. A. Schuster . . . •  769 , 876 
Washer, C.  G. Ette . . . . . . . . . . . . . . . . . . . . . . . 769,731 
Washing machine, P. Cunneen . . . • • • • • . • . . .  769,818 
Washing machine, S.  W .  Anilerson • • • • • . • •  769,883 
Washing machine, E. L. Davis • • . . . . • • . . . . 769,890 
Watchcase opener, R. H. Paar • • . • • . • . . . . 769,873 
Watch charm, J.  McLean . . . . . . . . . . . . . . . . . .  769,912 
Water gage, E. C.  & C. B. Wood . • . • . . . • •  770, 141 
Water lleatAtr, Q. II. II1Ja1er • � . " " "  ... " . "  III l1li • •  'l69,9G3 

�r���� �se th�\��;ruM�il!J��rtk�u:'T��;fn;nc�r� Aw��:�emn�;e:rl���lf�nt:��U:S�:d�is�tih� ���� l:!�� the car has bepn Its own sufficient advertisement and the demand has kept ahead of the supply. From now on, how� 
e ver, we shal l be able to fill orders as soon as received. The prices are : 

With Standard Tonneau Body, .. 
With Side Entl'aneeM. Wood Bod),:_ .. 
With �Ide Entrftfl<.'f'8. Alumlnnm Body, .. 
With Limollline Body, .. .. .. .. .. 

Canopy and Cape 1]'OpS in special styles to Older. 
Catalogue of COLUMBI A  Gasoienl' and Electric Pleasure Automobiles wIII be sent on request ; also special 
eatalogues of COLUMBI A  EledJic Town Carriages of the roach Class and Commercial Vehicles. 

ELEe TIUU VEHI C LE CO.,  Hartford, C onn. 
NEW YORK CHICAGO BOSTON 

134-138 West 39th Street 1413 Michigan Avenue 74 Stanhope Sl reet 
:Member Association of Licensed Automobile Manufact'J.l'el'S 

The longer you use a Winchester the better s·il.tisfied you will be that" it is 

the most effective and reliable make of hunting rifle on the market to-day. 

Winchester rifles are designed to handle all desirable types of cartridges 

and to meet the requirements of all kinds of shooting and a wide diversity 

of tastes. If you want satisfactory results, always use Winchester guns for 

all your shooting and Winchester make of ammunition for all your guns. 

See our Exhibits in Manufactures and Fish and Game Buildings at St. Louis. 

WI N C H ESTE R R E PEAT I N G  A R M S  CO. N EW H AV E N. CONN. 

AMERICAN JUMP S PA R K  IGNITION OUTFITS • MAR I N E  STATIONARY ••• AUTOMOBILE M OTORCYCLE 

S E E  CATALOGUE-W. AMER I UA N  (, OIL COMPANY, !;oml'rvi l l e, Mall ... 

Sunshine 
in the house makes bliss. Sunshine 

on the house makes blisters unless it 
is protected by 

PATTON'S 
SUN-PROOF PAINTS 

A perfect s h i e l d  against s u u  and weather. L e t  O l d  Sol 
do his worst-Patton ' s  Sun-Proof Paints will look their 

best. They never blister, peel, nor chalk off. Their l u stre 
lasts. Go fart her and cost no more than common paints. Guaranteed Jor five years-last nea rer ten, under ord i n ary 
conditions.  Vafuable Pain t  Book mailed Jree on request. 
Write for copy. 

-

PATTO N PA I N T . CO M PA N Y, 
227 Lake St. , M i lwau kee, Wis.  

PITTSBURGH PLATE GLASS CO . . General Distributors. 

Do Iou want Gooa Infonnatton GneaD ? 
Write to us and we will refer you to a SCIENTIFIC A MERI­

CAN SUPPLEMENT that will give you the very data you need. 
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts. 

But the information it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 

nothing. 
Act on this suggestion I 

M U N N  &. CO M PA N Y  
36 1 B roadway, New York 



Scientific ADlerican 223 
l'oHnrlerl b y  Mathl"lJJ ( 'ar!'J/. 17Ha. " iH iPl" II t ' lI b '}' or stNHH gt�ni-'ra i\IJ', A .  'V. 1 A House in to'U.eh 'with 'J'hJ'/'e CentuJ"iffio Fin layson . . . • . . . . . . > • • • • • • • • • • • • • • • • • • 770, O[)tl 

H ENR Y C A RE Y BA IR D  & C O .  W a h'l' pllrifi ..  l', F.  U. K iln .. . . . . . . . . . . . . . . .  7GH,7'.0 

I� UU�TRIAL P [TBLISHEHS, HOOKSE I�TJBHS & I MPOHTJj:H$ \����: : :: ;:\\l;.'a�·nll� I�WII/t�I�:�:��I:: it- N: '�7W��' : : :  +��:Zi� 
810 \Valull t  8t • •  l'hiladel i) hia, Pa. , t:. �. A .  \\' a l p1" p l l l' i fy illg: t H I J k  u t bu'huH'Ht,  \Y .  Clll'� 

� Our Ne1V arnd liel'[sed Oatalotjuilj OJ PracticaJ alia , t i t-;  . • . • . .  , . . . • . . . . • . • • • • • • • • • •  769, HGG 
Scientific Bonk�

,
' � pa(le�, SV

.
,
o ;" a ()f.!,ta
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J�,e of BU
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,
k:! on '1 \\' ( 't'(� 

.
t:lI tt t ' l ·  a t l l l  ( ' n l 1 i vat o l ', ( 'uJl1 iJinl'fi, L. O.  • . ,_ 

Metallurgy, 1l1�n/lng, P10Spl:ctmQ, ..LU1.nnutu[fY, (x-wlo!lY, 1 1  ( :-. I I J ll  . . . . . . . .  . . . . . . . . . . . • • • •  769, 802 
Assaying. Analysis, etc.;  a Uata/oout uf Booh Oil �tl'am \\'p iglJillg- lIla('}l i 11 t\ H 1I1 0111 a l k, A .  'V .  IJiv-and the Steam Eng{ne, _Machi'ttery, etc.;  .a Cat aloqw' oj I i n g"Rl o1} . . . . . . . . . . . . . . .  70B BUH 
Book8 on Sanitwru Scimwe, Gas Fitti,ng, P/'Hutb'inil. etc. ,  I \Y f' ig-h i ll '" nl<l ('h i l l(, " i 1 ll �lid i l� :� ' '

,�, (
"

i
'ght E

' , 

a,nd our othe';' Cat0�.ofJlIes ((,11,0, .Ci-rc1tla-rs. the 1(,h?'f' C011('';'''i!Jl(J �t-f"'i .;e· ]· . . . . . . .  , �  . , . , . . . . ' . . .  : 770, l �U eoery branch of �Cle1/.ce al!pLted to t?ze Arts, sent Ira a.'r/;d \Yelding' 1l l 1 ' ( 'h a l l i t-; Il l ,  l u p  t n il(', A .  ), 1 .  HaUll-1r�e of po.stage
,.
to a�I¥O!�e 'Ln any part oj the world 'who apI'S • . . •  , . . • •  , . • •  , • 770 , 1 1 !1  ��l.!����!:_�� _ _  �_c:!�.��,� _______________ \\' pH S i ll ld l lg· ;Ql p:lI'a I IlS, ;\I, '1' ,  ( 'll ;,�Jl���ll 

Our Weekly 
Market Letter 

/ (1.), 1 2 1 .  
\Yl\ppl ('O]}:-; 1 1'1H : t i ol l ,  \ Y  . . \ .  n i l IlH'l' . . .  , . . . 
'Ylwpl S1T1H'tUl'!' . IOOH!" \Y .  L. �\.. l1 s 1 i u , _ . .  . 
\Vill (l o w  ('(111 :"tI'11('1 i O l l .  E.  I T.  LUllkplI . • . . . •  
\YilHlow l(w k ,  n.  P1lPl p K . . . .  , . . . . . . . . . . . .  . 
\V il'f' d l':I ,dn g HW I- h i l l t ' ,  E. IT. C<l lToli . . . . . 
\Vi rp : .. ; ( r('t('b (�r, �'{ .  I I .  :' HllI'g'i �  . . .  , . " . . . .  . 
\Yi I''' N t l't't f·lH'r.  P.  l)oll a ld . . . . . . . . . . . . . . .  , 
"'irp t ightpnt,l',  :J . 1{j}p,Y . . . . . . . . . . . . . . . . .  . 

\\' h'(' workin,::: tool,  � .  ,I.  'l'uip . . .  , . . . . . . .  . 

\Yood g-ra i l l i l l g  1I1 ,l(' h i l l (' ,  H, \Y .  �\..UgUStilW . . 

\York cti ITi P I' ,  ( ; . A. B l l8igll . . . . . . . . • • . . . .  

7HH, 7:!,s 
7(in,7DG 
770, 1 47 
7GH, HO:{ 
7fJB. 7H7 
770 . 0H 
7GB, H7� 
770,227 
7H\). 7 1 4  
7u!l, S7D 
7GB,H7S 
770, 051 
7fln,7nO \\"OVPll i ll tt-'I'li 1l 1 1 1 .C;  fallri(', U. H. Cox . . . . . • .  

\Yrendi . ;-';pp Ha i l w :\ \- tl':-J.('k wreneh. \Yrp]l('h, It.  ,J . ( ' O H�Pl)O()lU . . . . . . . . . . . . .  , . .  770 , 1  H5 
\\� n' ll d l  :Illd v i t-;(', COIWPl' t i hh', \V . P.  Fosh'r. 770,05H 

D I<�SIGN S. 

SPECIAL MANUFACTURING.  
DIES AN D STAMPINGS TO ORDER. S P EC'L MACHINERY- M QDELS·EXPERIMENTAL WORK. DROP FORGING D IE S  AND DRoP FORG I N G S  HARDWA R E  SPECIALTIES ETC M A N E'c .TO ORDER,SEN D SA·M PLES OR O.AWINGS FOR ESTIMATES.  WIfITE  FOR OUIt BOO K LET. TH E G LO B E  MAC H IN E ·  Be STA M P I N G  C O .  9 7 0  HAM I LT O N  S T., !.. J,.;EVE L A N D ,  O H I O .  ru--iJ�"'i"�·�·"'3.--";"'I"':"I""*":!J" ( ' o " Iiss ]<;U l.{ill C:, �I:�.V�': 

anu tiott,kl l:'l Machillerv. 'PH}lJ VIT/PJ1JH '\1 FG-. ('0. ,'lj)H 0linton Hf . ,  Milwaukee, \\'i:o; 

C H E M I CAL E XA M I NATI O N S  \t��M�-l: D R. H. C. grrnrF'.E L. Bist-;cl1 Block. Pi tti"llllrg h .  Pa. 

\\T ·�I�L;'���I!?ll-:lT��.Xd�j�er �lFerfl:L � ]�J>m �£}ty�I�: 
nmtna.tiull ,yil} bt3 h eld about December 1. 1904, at the 
\Yasllill atOTl Na v y  Y ard. For information address 
('ommllndant, Navy V '.l1' d, 'Vashington , D. C. Rmer· 
gency app()lHt rn ellt,� at $4.00 per lHern will b e  give n at 
on�(l to app1i c :\.l1t R  w h o  furnish Rati�factorv ('vidence 
t h at t ll e �- arE' t-1kiHed maehine uraftsmen and who state t ll eir i nt;enti'-lll LO eom pete for pelmaner�t appointment in exam lllation above referred t o .  

R e l i a b l e  M a n  W a nted 
A prl ,minenf Cereal Food Company wHt contract w i th 

U t horoughly reJiablt-' m a ll tor two y ears at $150 per 
m ont h. tog-ether wit.h eOIDllIlssiOll 8 a. n d  offi('p expenses. J-l igbest refcrenceH required . A ddresH 

AUD I TOR, Box 47;\ Bellev ue , Mich. 

F O R  S A L E  
U. K Patel1t of i m proYe ( j eombinatioll :"pirit-Jevel . 

Can be u�e(] us ordinal'Y J i ·\'el ;  a l so on a Hquare, bevel 
or line. For pa.rtieulan�, addres>s 

RUW. H .  \VARNER. O"mlll eity, N. J .  

written with conCiseness and author­
ity, deals with the matters of the 
hour, pertaining to Stock and Bond 

I Investments. Upo n  request, your 
name goes on our mailing list. 

Corey, Milliken & Co. � 
Ba(lg'p, C. L. .knning-:-'l . . . . . . . . . . . . . , . • . • . .  

B n tlg't ' .  ( ' <lmpaig"l l .  ::-; , I ,  \ tl ll J)ert-;:d . . . . . . . •  

Huttou hool.;:s o r  Hilllilul' urti<:l( '�,  h<llHUP for,  

MODELS & E X P E R I M E N TA L  W O R K .  
:n, 1 25 [nventions developed. 8peciaJ �fachinel'Y· 
:17, 1 2 6 E. V. B A I L LA R D ,  Fox B l d g  .. Fran k l i n  S q u are.  New Y o r k .  

BANKERS A N D  BROKERS l J5 State Street, Boston, Mass. S .. .  -- � 
----=:::::::.;;- ::,:-:;::- =---�- ... -

Straight-line, 
non-shifting key­
board . wilh a key 
for e very charac­
ter. 

No two motions 
required ; every 
touch tells. 

The S m i t h  P re m ier Typew r i ter Co.,  
H o m e  Office a n d  Fact o ry.  S Y R A C U S E ,  N Y . 

Branches in all large cities. 

M A K E  YO U R  OWN GAS E N G I N E  
The Franklin flas Engine is un ide:!.l motor for l,ra{'tical m�e, havillg 
O WJ  half horse power. Co mplet ' set ot castings for amateurs to ma­
chine and put together, al l neet's,,:uy materials, ddai! bIut' prints, etc . . *16.50, either horizontal or vertical type. Send for illustrateu booklet Ko. 9 
PAJtSEI�1... & " r EJ':D, 129-131 \V. :n;;t �t.., N('-w York 

ELECTRIC SEWING MACHINE MO 
tor. -rrhe instructinns and numerous i l lustrations of de­
tails contained i n  this artjcle will enable any m echanie 
of averaae ability to build an efficient m otor that w i n  
operate a sewing machine. rrhe cost of nmterials for 
this machine should not exceed five dollars. 8ee Sf'!l-; l'\ ­
'l' n�IC AMBH.ICAN SUPPLE1\fli::N'1'. No. 1 2 1 0 .  Pr i ce 10 
cents by m ail. from this office and from all ncwRd (' alers 

HOW FAR DO YOU 
ALK IN A DAY ? 

Did it ever occur to yuu that .)crhaps you 
walked mile� j u s t  going around your hOll ie,  
shop or ofTlce? Perhaps you'( l l i k e  {u k n o w ,  If 
s o ,  get a '  Pedometer. A Pe(iOJll ettT is an in· 
genious affair that goes when you go and 
stops when you stop, This instrument has 
heretofore cost froIll tt.:n t o  lifteen dol lars. It 
is not a toy, b u t  all accurate and valuable 
recorder of distances. 

YOU CAN G ET 
A FR E E ' P E D O M ET E R  . • 

by sendiug' us $1.00 for a year's subscription to M ODERN 
M A C H I N ERY, our monthly magazine, which will keep you 
posted on the great progress w hich i s  being mad,e i�l the mao 
,chineTY world (and i f  you would keep aure;:!st of the tllnes you 
llll ust read MODERN M A C H INERY ) ,  interestingly written , well 
i I 1 u<,trated. Sample (�OP)', lOc; $1.00 per year-and ", Pedometer, 
FREE. Subs(-'ribe Now. 

MODERN MACHINERY COMPANY. 
!S 1 3  Security Building, CHICAGO, ILLINOIS 

-�-... -���- -��-

ORIGIN AL BARNES 

PF���ve Upright Drills 
10 t o  50.inch S"'in g  

Send Jor Drill CatalogHf. 

W. F. & m o .  BAR N ES C O .  
(EstabUshed 1872) 

1 9 9 9  R u by St . ,  ROCkfo rd . I I I .  

P E R F E CT · P U M p · P O W E R .  
i s  attained only in the 
TAB E R  ROTARY P U M PS 

'l1hey are mech anieal 
s i m ple and uurab le.\V i l l  
pump h ot o r  col d fl uid, thin or thiCk. Requires 

no skIlled mechanic. Most 
powor at ieast cost. All p art� 
intercbangeallle. Made of 
i ron, st.eel or bronze. Can be 
driv8ll by b elt, motor or en-

,�n�E
aJt�ubMtnrlO.�3�evl!llr:tSt:����!I�gN��I.:·eU·. S .  A .  

Walls, Oil and Gas Wells drilled 
by Cflntract t,o any ctepth from 50 
to 3000 feet ... "We also manufac­
ture and furnish everything re­
quired to d.l'ill 8Jnd compl eh� 
same. Portab l e  Horse Powe� 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
it-.l required and send for illllS­
t.rated catalogue . A fl dress 

A N D  SU P P L Y  <-� 
YU:G.K. U. 8. A. 

�. A. l\.pllpl' . . . . . . .  , . . . . . . . . . . . . . . . .  . 

Caskpt t l' i lllln ill g ,  \Y. E .  B 1 t'YP l l S  . . . . . . . . . . •  
Coat and lJat nH'k . . 1 .  lly( , l" . . . . . . . . . . . . . . . .  . 
H :l m nl<H:k doth . n. \\�. �ho,\'p l' . . . . . . , . . . .  . 

:H, 1 2 8  
:17. I :l l  
::7, 1 2H 
:�7, I : ::! 

PaIlP.r c nttel's 0 1 '  s i Ul i1 :l 1' al'tkl('�,  h a ndle for, 
K . ... \. I\" pl1P] '  . . . . . . . . . . . . . . . . . . . . . . . . .  :J7 , 127 

Itug, lit n. Hl'll 11 t' t L  . . . . . . . . . . . . . . ;n, l :�-1. t o  :n, l an 
N 1 ove, Cop\:' & H(, I ' t nl lH  . . . . . . . . . . . . . . . . . . . . B7, 1 �W 
ll pholHter.r fahl'ic, P. BOHnet • • • • • • • • • • • • •  �7, 1;J;J 

TRADE MARKS. 
�\hru<1iIlg :lull l llll'll ishing" DO\vdprs, C.  D. 

I)Ul'kp(' . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  . 

Asphalt.  u s ph a l t  gU Ill·, a n d  a HlIlwlt paill t ,  F. 
( 'allahun . . . .  , . . . . . . " . . . . . . . . . . . . . . . . . 

Belting:,  Cundy Hvlti ng' C o .  . . . . . . . 4:{, ;�i)O, 
Ht'vl'ra�!;(';-; and \-l)Tnp for ilit' �aU1L', carbon· 

ll tpd, l\Iill tola t'o mv:m,Y . . . . . . . . . • . . . . .  
C:H' vt'stilmll'  d i a p h l'agll l H  a11(l tht'ir lJart�, 

.A(·In!' Kuppl)" Co. . . . . , . . . . . . . . . . . . . . . . 
C H l'lll-'ll l Jlat'l, s ,  (JniOl l  C :1l 'bitlp ('0 .  . . . . • • • •  

C,U<iH, play illg' , �t.alldal'd C anl HUllIe Co . . . . •  

Co\lgh l ozPllgeH .  �\.. . A .  �\"l1('n COllIVally . . .  . 

Kxtnw 1 H ,  lla V O l'i ll .L;·, HI.'ll1H·tt CIH'mieal Co . .  . 
FalJri( '13,  cot lOl l ,  KiPlll RS!'ll l��,�i�(l to -l-;; , �;:JO, 
Flour. (10011, 13,dt'S  & Yerxa Co . . . . . . . .  , . . . 
Food!'; and l'eeol lNtruc1 iy(,s for in\'ulidH ,  Fair-

ehild Bros. & FOStl'l' . . . . . . . . . . . . . . . . . . 

U oodl3 i n  till' pie('P, w h i t e ,  J ohn Pullman 
& (� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I l a y ,  lJal('d,  �cot L & \Y ooth'o\v . . . . . . . . . . . . .  . 

I I ( )s il'l'Y,  ladie s ' ,  ... \... .  E. Littlp & Co . • • • . . . .  
.:\1 at t l'f'l3Sl'S, \Y . II. Holli11Ron . . . . . . . . . . . . . .  . 

�lt'di('al ('Olll lioUllti ,  ('('l 'tn il l  wUll l'(l, �.  B .  
U o ff  l\:' �,()llB C l i o  • • • • • • . • • • • • • • • • • • • • • •  

l\h'cl i (' i U H  1 eOlllpoulld f o t'  ('('rtuiu WlIllPt! di�-
eaHI':-i,  B . .r . h i13tt ' l' . . . . . . . . . • . . . . . . . . . .  

l\l('diduPH t J l' n'lllt'diP13,  worm, J. D. "ToH . .  
:\j i r ron.;, ( ' h <l r]('s J. ( ; l ll r k  Ma l lufatturlng Co. 
Xig:ht ro1H's and paj amas,  Steiner & HOll • •  
Pel'l'ml!(, 1')- . Colg';l I f'  & Co . . . . . . . . . . . . . . . . . 

ltt'IlH·tli( 'H for e\:'1·l.a i l l  l l a nw d  d i sf'HHt':-;, G, T. 
l lollisiPl' . . . . . . . . . . . . . • . . . . . .  

H,f'medy for 1.h(� V1'/'Vt'llti0I1 :l nd ('urp t1f hog 
dlOlel'a, P .  O .  IIu lTi('1' & Co . . . . . . . , . . 

K e l'f'\\" llf'iVt' l 's a n d  hand drinH, North HroH. 
:\ l fg" .  ( ' 0  . • . • • . . .  , . • . . . . . . . . . .  , • . . . . .  , . •  

Search J i g- li t H, jll)l' t n bh'. l - �'hlill g  l)p('kel' Cu . .  

�lHH's,  hld ipB'  Ip;t t h p l' .  1\1. .r .  \Vh i t m :l n  ('0.  
Sted, h i .!,!;h t-;l)('ed ('u ttil l� 1 001, C .  E.  �Iau h;'i' 
'1'pn , .\1. (i illet & C o  . . . . . . .  " . . .  , . .  �:5, :m:{, 
"\Yatdl JrlOY('rn(, ll t H ,  H .  L. S t ra81Hll'g('1' & Co. 
\Yhhlk,\'. \Y . ... \... ( ; ,j j llt'S & Co . . . . . . . . . . . . .  . 

\V il'P, steel,  A m e l'iean Ft�lt Co . . . . . . . . . . . . 

\\"J'Il})lH'J'S alaI d r4'RSin,g HackR, l ad i (' s ' , Ktiil't'i-
l"l'CH H·Sllli th ('0. • • • • • • • • • •  - • • • • • . • • • • • 

LABELS . 
" A 1'1'OW , "  for load('d papnr slwl l� , UJliOll 

:\l etaUic C U l't ridgn Co . . . . . . . . . . . . . . . . 

" Cpd�l r  0Tf .Lf'bauoll , · '  for HhawlH and Heal'fR,  
:K. I\ a.J u  . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  

" C r('ig-llton ' s  l'lllmOll:ll'Y :Balsam , "  for 
('(lugh R.n'up, B .  T. C reighton . . . . . . . . .  . 

" 1 ) 1'. ( i l'('g-,g" s S;n'up of Root� :111(1 Hf'rbs , "  
fi l l' Illpdieiue, rrhomaH & Smith . . . . . . .  . 

' -1>r.  Lollll ' H  'r nle HOIDoeopathie Cun', " for 
lll Pdh-a l 11l'ep.ll'atioll S ,  J(l'IlRPll & ( ' 0  • . • • 

" E d i ps\' , "  for l'pfrigt.·l'atol's, butt'ht'I'R' tool:4, 
Il1adlilH'j ',Y,  awl suppli('s, B .  Glodd(' l· . , .  

" F a l'llWt'S �1ot'k Food , "  for Rtod.;: food , D.  
S .  J:tagoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"1"101' dt' AlfoU<l , " for cigars, Schmiut & Co. 
. ' IlyiOlll ' , " for toilpi papN'. Heoit Pallpr Co. 
",r. 1\1. MeClcllund ' s Crystal Drop s , "  for 

llwdi e i lH' , .J. _:\1. :\ld-;lpJhuHl . . . 
" K a t zPll YarllPl' l( u1', " for IllP<iieillP, A . C .  

IIp\yitt . . .  , , . . . .  , . . . . . . .  , . , . , . . . .  , . • .  

" J( PYSiOlW Hpml'dil'R IT i\I r Co. , "  fOl' medi-
eJne, J .  1-1. C" rter . . . . . . . . . . . . . . . . . . .  . 

" Knigh1 S llf Labor, U nion Madp Cigars , "  
for eigut's, O1'd('1' o f  thp Knights of Labor 

"LaW 1'('lH�t' Hu tton , " fot' dgars, C ,  H .  Hen-
8dH'1 Mfg. Co. . . . . . . . . . . . . . . . . . . . . . .  . 

"),.JeKinley ']'pa , "  for mpliicitw, C. O. Larter 
" � itro rauh , "  f01" loaded pap('l' shplls, Union 

:\If' 1  allic Cartridge Co. . . . . , . . . , . . . . .  . 

"Obplisk of Phal'oah, "  for shawls and 

scarfs, N .  Naja . . . . . . . . . .  , . . . , . . . . . . . 

"Ppaehey , "  for tolin e'(,o, .T.  S .  Gpllpl' . . . . . . 

" Pilot Bou t , " for confp('tioTlf' l'Y,  l'�. 1V .  

" Qn�}���1�') , . '
f
'
o

'
,
: . t(;il��t '  ·r;�i)(··{': . H:,;)j t '  'I');lil�';' 

Co. " . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  . 

" Rp}pgud , "  for toilet paper,  H('ott Paper Co.  

" 'T. M.  Kildow Cig'al', Bethpsdu; Ohio , "  fot' 
ciga t·s, nplltral Litho�;n:aph Co. . . . . . .  . 

"Vpg-Oil. " for �lOap, Puek Soap COmIJ:-l.ny . . . 

" \Yhitf' 110llSP , "  fnr ('(mdpllSf'(l milk, East-
erll Condensed J\Iilk Co . . . . . . . . . . . . . . . .  . 

" \Yhitp IJouse Bnl ll d  rromatol's, " for tOUlH­
ttH'K, �illiHgPI' & I!�rantz . . . . . . • . • . . . . •  

PRIN'fS. 
" Hefol'e mal A fteJ' , " f o r  e1othillg, LOllis  .T. 

Calm SUllply Co. . . . . . . . . . . . . . . . . . . . . . . 

"Rpfore Yon Say F low' Bn;\r Gold l\le(lnl.­
AhvH)'R, " for flOHr ,  vVashbnl'Il, Crosby 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

" I��fl stlnkp, Im pf'r i al. -:.'IIaj ('stic, Li1;\' of thl' 
Yanp�", 8hallll'O( ·k.  and (j(�Olllptrie hae�fo(, 
(:ong:l't'sH Play i ng' CUl'ds , "  fot·  lJlaY1l1� 

, .  Fa ;��,'i�W;l U 1���'�'�):1 �:��i(�)I�Sy,laYi;��. Cl���rli�oi;l� 1 
IlJ'{'pa r:1tioTlH. F a i l'('hild HrOR. & Foster . 

1 0 f t ' s  Lik!' Pntthlg- !\Ioney i l l  th e Bank , "  for 

flonr, \Vashlml'll, CI'()RUY ('0 . . . . . . . . . . . . .  . 

"ThE' HN:Ol'd of tht' Oradf' , "  foT' Slli('(' foT' 

animals, MyPl't'l Royul Spice Co . . . . . . • • • .  

4:), :121) 
4;3,:)64 
4 3 . :l:;:1 
4:� , :-{Ll\) 

43 , :�a2 

11 , :nl 
1 1 , :WB 

11 , :186 

1 1 , :W I  

1 1 , :�n2 

1 1 . : :!):1 

1 1 , :mn 
n , :lR8 
1l , :lH7 

1 l , :l80 

1 1 , :]7 8  
1 1 , ;j8n 

1 1 , :]72 

11 , �no 
1l , R77 

1 1 , ;;�2 

11 , 374 
1 1 , �75 

1 1 , R79 : 
1 1 ,�nG 

11 ,:18:3 

1 1 , 384 

l , OS9 

1 ,08(j 

1 ,()�0 

1 , ORH 

1 ,08fi 

1 , 081 

A printed COpy of the spet..ification and drawing 

of any patent in the foregoing list, or any patpnt 

in print issued since 1 863, will be furnisb('d from 

this office for 1 0  cents, provided the name and 

number of the patent d8sired and the date be 

�iven . Address Munn & Co.,  361 Broadway, Npw 
York. 

Canadian patents may now bp obtained by tbl? 10· 
ventors fot' any of the i nventions named in thf' forf'­

going not. For terms and further particUIaN 
� qd<l •• �" Munn '" Co. ,  361 Broadway, New York. 

Dit�!ii, Tools and �peei a l  lliachines. :Models 
and Experimental 'York. GeneraJ Machine \Vork. M A S O N ' S  N E W  PAT. W H I P  HO I ST PlI. J. BEN1HUt & ::-;() x 8 , lnc . . H7 Frankfort ::-;t.,New York for Outrh!ger hoiRts. FURter than �levators, and hoists 

direct from t eams. �a.ves bandling at le.;s expense. 

E L ECTR I C ITY  ��(��\�o?:�e J'J!t�r�: 'I'tt.2l,�;t- :Uanfd. by Y O L�};Y \V. iH A :.-l O S  & ( ' 0  •• Inc. I'I'oyid(,II('(', l:..  J . ,  ll . S . .A . Instrnment, F.lectric Bell,  .\Iotor. 5 Books, 1 0e. each. BUB IEK  P U B L I S H I N G  C O . ,  Box S .  LY N N , M A S S .  

-u Q'� ill II t\'IM All the Standard machines SOLD or RENTED ANY� Wlh:n.E at .lL\'LF :\1.\ ::'\ U FACTI; RERS' PRICE�. Shipped wi lh pl"ivileg-e of examirJa!.iolJ. S.,n(i [or Cat. 

Typewriter  E m p o r i u m .  203 LaSalle St., Chicago 

Experimenta l  & M ode l  Work ..-�--.--. ------� 

M AT C H M A C H I N E R Y .  
Cir. &; ad,1li,ce free. 'Vm. Gardam & 80n.45-51 Rose St . •  X. Y lll G  :\1O:\, E Y  I� :lI ATt:II E,.. 

Jl-1odels and EXl)erimental ,.york. Inventi (J1] s  
a n d  110dels d esigned a n d  perfect ed , Years o r  ::.;uce!::' �� 
)'ludern s h op. M. P. Scholl, 50!! Mll"f-:i on :ott.,  t-;an Franeil:'co 

We munufae"ure evprytbing vertai ni ll.!.! to the blU"lj · 
neRS . 1' h e  Y ery Latest Procm.;�. \Yp will fUrIlJl:'h 
a managf'r 01' teach any pnrchaser the b lisinCSR. 

F .  'V. ]lll JtP fI Y & B R O . ,  nIS A� f L lar, d H l ocl\:. Ch ie:H!o. 1 1 1 . .  11. "" . 1\ 

NOVELTIES 8: PATEnTED AR1'rcLEs 
MANUfACTURED BY CONTRACT. PUNCHING OIES, SPECIAL MACHINEi!>Y. 
E.KDNIGSLOW STAMPING & TOOL WORKS, CLEIVE L A ND, O. 

----- - -------
I\TAME PLATES-STEEL STAIYlR� rV ';EMPLOYE£ CHECKS, KEY TAGS &'BADGES · V 

J . RO BBINS MF"G.Co .  58 KNE E LAN D ST. A.W. FABER 
iUanlll a (' l o l'Y �;stablished 1 7 f H .  SENE FOR CA'f'AEbGU£ · · · · · S OS,:rON, MASS. 

. . RAM 
deutial, lIe. said that Mr. Rnot wa 
back in the eity to-day a.nd that he 
hiro. If 1\1.1.'. llDOt, he S&itl, iufo-fmc 
had no ()bjMtiou to ,tbe pu1Jlicatio 
it would be gW�n out. 

IU$teatl of cO{lYincing Go\'. Od 
Republica.n lea.clera that Mr. 
persuadrul under any -c1rcUIDn;tt 
nomination for G1::nrerlHH\ the 
was to �reat.e the hnprt'f-I-Hi 
rna-tid from his pRrtY' \Y>0u\(t )Ofr. R,o(lt l'Cflpon� 

wder'l)toOO that at 
eH will leartl detJ­

be would d�Clh�t. a, 
(Lt.enderOO rlirn� If 
the dei:lIar-ation of 

SlV� to the �a..lI of duty. 1 
their- interview to�da.j" He 
Hitely from Mr. n 
utHt.n1moU& nom 

his tetter that he does not want the nomju�,�ion, 
th{)fle l�auer!$ who 'bellevt.� that Mt-., Root is the 
strongest -ca.ndtd1\�e whom the n'f'lJltbljc�ns cO,uld 
na.m� , wlU prQQ:f'u4 to put fr¢sh �tlthnsiasro int.o 

(jt>i�nQr was ,.�fJ.'A"' ·h,., 

�eeat$- to be tb:tt 'it 

had: £0 do wltb, tile hi"n�i�m�n 
In. Ijle $tll.te . . 

WpiJo it WM,I tJle conshri$uS !Q( 

S.uperint,endtlt�t, Georg;e F. Clove.r (if St. Lnke:s 
HORpit&l made' a statoment yf';sterd�y \vith refer- , 
enoo w the arre"t of :j)1'$. JuliUS Taylor a�l(! Heury 
Kellogg, m@mbers of"t\1f\ hou�e statl' 'of that msti­
tution.'  He said: 

{>-.Dre.. Taylor and K(�nQgg WP,l'e Qoming tnwl.wu 
th� h08.pltaJ vitt Onc ,Rundr-C'u and Tfmth BtJ'l�et 
rr-om. ltiver.sid� nl'ive� ��t One Hllpd!'ed �lIId 

L �] A Il p�]NnL�, COLO H !,;D PENCI L". S L A'l' E  
P I£NCILtI, W R I Tl XG �LAT�J8, INK", S'l'ATION�lRi:l 
r; UBBE lt (lOOlJ". 1t ( ' L I£ RS. A R'l'ItlTS' COLO RS. 
7 & Reade Street, New York, N. Y. 

G R A N D  P R I Z E . H i g hest  Award . PAR I S .  1 9 0 0 .  

7 

EXAMINATION 
PAPERS STOLEN 

THree College Stu<lents 
Suspected 

B"tl�,� l,jcave� Key in l:l"rofes-sor'$ DOf�"'­, PJ�.�$ing Shi.dcttt SlilHiI; in ...... . Lea'fe� nU -: ,(jle.w Except a.. Broken Tip '.,r 14cad, a t F��' Sha.:VlU.g6 fl"9nJ a I"eneil luid a Small �l<;.� •• 1 , of , .Bh�ck Clay - (�reat .Detective t: �hl�tU.lhs Cl�lp:rit Throu,dl MiJl"veloU8 �r��ue�iun". fi�:�,> : �: ' 
'T� 'I;f:if:a.minatlon would have boen delayed and. t�\l; "'!l"fJP��ation of the Ulliversity damaged h1:\d 

n6t, Hl:.B' Jmotty problem which �o ;;:edously dis� 
tUl'be�, ,��e ex:citQ<ble Pl"Ot'e�.'wr�£:> .quIet Ufe been 
solv",1"o)" the shrewd SHERLOCK HOLMES in 
less tha,n twenty4ou�' hout's, 

How he does i� is fully told by himself in the 
October Hous�hoId Number of Collier's WN'kly. 
For a41e througbout the month .at all news stands; 
11) ce)}t8. 

T�nth Street. an4 � v�nUt", tll�.Y' 
I3't.oPll� to pllrG.hiliStl':pj�a.nu:t,':l, 1n CI'OKShlg' tv the COhBtantyn J. Smyth, thQ 'iltriker�' attorney. 
pt.!ftDnt staml th�y, p"{ssml through th�' ,tl)j�1�t of said : 
eight or ten Yf)'IU)g ;t'{:!Uows wb-o wel'� sing-in¥"_ " l'he packers had :orty, m€inbers of � C9104'�dQ 

�b9.rtly i\n�UIWi··:.JIl_Wtlllliii-lll:al>l<iwIoJl.u4..:...&lUWWl.lwIAlLlla@.t.b.ll,._WLillO __ oLa. _____ .. _ 
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If you do not investigate the W I N T O N  before you 
buy a motor car you will not get its equal. Completely 
equipped, $2, �00 f. o. b. Cleveland ; without top, $2, 300. Prompt deliveries. 
THE WINTON MOTOR. CARR.IAOE CO., Cleveland, 0., U.S.A. 

Orient Tonneau Car 

�r.,�d t;��iJes'r�:� ru
e
: t��U;ric':"i�1 t'l!�m�o���rdinary 

Write for catalogue 
WA LT H A M  M A N U FA C T U R I N G  C O. 

Walt h a lD .  M a s s .  

CHARTER 
GA S and GASO LINE 

For A l l  Work. 
Stationaries. Port,ables, Hoisters. Pump­
ers. Sawing & Boat Outtlts. 

Send f01'  Oataiogu,e and Testimonials 

State Y our Power Need ... 
CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 ,  S T E R L I N G ,  I L L .  

Larse Contracts 
rr==S 0 I i c it ed ====i1 

Oll.r factories are so numerous and 
so completely equipped that we can 
compete successfully on large con­
tracts-such as sheet steel stamp­
ings, general manufacturing and 
machine shop work. 

Pope Manufacturing Co. 
21 Parh Row, New Yorl� City 

W h at I s  D aus ' T i p -To p ? 

8 I All varieties at lOWeSt prIces. Best Railroad 
Track and 'Vag-on or Stock 8cale� made. 
Also 1000 useful artICles. inc luding Safe •• ca OS Sewlllg �lachine., BiCYCles. Tools .  etc. "ave 

Money. Lists Free. CHICAGO SCAJ.l' Co . . Chicago. III.  

P O T, Y 'J'EO HNIC INSTIT UTE 
Formerly Parsons Horological Institute 

PEORIA, ILLINOIS 

L A R G E ST and BEST 
WATCH SCHOOL i n  A M E R I CA 
'Ve teach Watch Work, Jewelry, En­
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 

CRUDE  ASB ESTOS  
D I R ECT F R O M  M I  N E S 

P R E PA R E D  R.  H .  M A RTI N ,  
ASBESTOS F I B R E  OFFICE, S1. PAU L  BU ILDI NG 
for Manufactu rers use  220 B 'way, N ew Vork . 

J ES SOP  S T E E L.  C C?  .M F'R !'  OF CR UCIBLE SHEET STEEL WA S H I N G T O N .  PA . 

OUR NEW 

SKELETON 
WATCH 

Scientific American 

WONDER of the AGE 
Jackson's Patent High Head Centrifugal Pump. Guaranteed to  raise water 1.000 feet or more and maintain an efficieney of from 70% to 84:%. 
I<'irst choice of tbe Engineer for Clty Water Works, Draining Mlne

� 
Hy-

if:���ifit�:r���i;::��d 
a��Cl�\ii��n�;�d

. Beat�t��;u:v§:,16. COl' 

BY R O N  JACKS O N  MACH I N E  W O R KS, - - SAN FRA N C I SC O ,  CAL. 

VV A T C H E S 

READY F O R  

DELIVERY 

OCTOBER 1st 

Our New ii��'::�h!1'.ati�:J': f':.':.ll:.t.:.;; l)':,�ot�� n,:!e
'F��t 8':.Y:b�,::rl !te:'����. Accurate 

THE N EW ENGLAND WATC H  C O . ,  37 ®. 39 Maiden Lane. New Yorh 
" Snow Hill, London, England 

fORD:5 WEATHER STRIP 

-

YO U S E E 
A GLANCE 

that Pord's Weather Str ip  is different 
from all others. Its peculiar construction 

reQders it absolutely air-tight. It is made 
entirely of Southern pine, treated with oil, 
and will neither wear out nor rust out. It is 
inexpensive and easily applied to all doors 
and windows. Will not warp. shrink or bind. 
Send for FREE sample and prices. 

A g e n t s W a n t e d E v e r y w h e r e  
C H ARLES J. FORD 

No. �2i) Senior BuiIdinll', Holyoke, Mass. 

E L E C T R I C A L  FURNACES A R E  
fully described in SCIENTIFIC AMERICAN SUPPLE­
MENTS 1 1 U , .  1 3 1 4. 1 :J ' i) ,  1 4 1 11 .  1 42 0 . 1 4 2 1 ,  
k�h�oaf;��� IQe":��i:'6�t:.Y a,::�I�l I �:;:!'d�.s�:.

pany, 

A BLESSING TO Au. WHO MuST STAND ON 
THEIR FEET 

JIIJ::J:LLJIiI�'& 
Famous Arch Supporters 
can  be wo rn  in the  shoe you  have OD. Light 
weight, does not hurt, ventilated and durable, 
made by hand with aluminum. Holds arch in 
place, prevents flat foot, takes pressure off ball 
and heel and give!; immediate relief. .No mort! 
aching feet. J'ri"e '8.60. 

EUUfU lld W .  l Uller. 1 A  Somerset Street, Boston, ___ U�I'!I. 
Manufacturer of Miller's " Reform" Boots and Shoes 

MAR I N E  and S TAT I O NA R Y  

M OTO R S  
2 an d 4 C Y C L E  

are no experiment, a8 tl�ey 
are in successful operation 
in all parts of the world. 

Launches in stock. 
Sena fo,' Catalogue. 

PALMER BRO�., 
Cos eob, Conn. 

New York Office. 136 r.iberty St.  

A man drove a Cadillac 
up 'he steps of the Cap­
ito. at Washington. He 
paid for his fun, but it 
was worth the money 
to know the power of 
the Cadillac. 

Write for illustrated booklet N which tells 
about the Cadillac and gives address of a 
nearby agency where it may be seen and tried. 
Cad,Wac Automobile Co., Detroit, Bleb.. 

:Member Association of Licensed Automobile Manufrs. 

B R I STO L ' S  
R ECO R D I N G  I N STR U M ENTS. 

Pressure Gauges, Vacuum Gauges. Volt .. 
!J:��:;:oi!:��;;,

e
::�:

r
�o:;�!�::i��o��� 

Day ana Night. Will pay for tbemselves. 
Every instrument fully guaranteed alld 
sent on 30 days' trial. IlT' Semafor Circu. 

lars and Speoimen Chart. 
The Bristol uomoaoy. Waterbury. COOD. 

SILV E R  MED A L  PARTS EXPOSI'I'IO N .  

"T.Izemod ,tJI.tfacloPy cemenl.JOD.milde�· 

. �:t�O���
l
���t�

n
���:Aw

e
;n�g��r��

st
l�g o

o
� :;: 

�h!�ht!r����. eliJ�c
W1rt. ace�eGr��:�heTo 

· Odor. Over 100 styles. Lighted instantly with a 
match. Every lamp warranted. Agents Wanted 
Everywhere. 

. THE . .  BEST " L I C H T  CO. 
St E .  I>th St., Canton, O. 

Owners of Original Patents. 

Volt Ammeters 
Pocket size. but large enough fur accuracy 
Bnd practical use. Various ranges for test-
��:r

a
�����s�J:t;

ri
�I:�

t
v���'iE��i-: :�3 

Ammeters for general measurements. 
;-JrSend tor Olrc'Ul.air. 

],. M. PIGN OLET, 80 C ortlandt St., Xew Y ork, N.Y. 

'.1'II� 

FPIN 
THE GRIFFIN MILLS which we h ave sold for this 
purpose will produce 50,000 barrels of Portland cement 
a day, or over 15,000,000 barrels a year. No other 
mill approaches such a record, because no other mills 
begin to work as cheaply or as satisfactorily. Write 
for our illustrated descriptive catalogue. 

are backed by a broad Iluarantee that 
absolutely protects the purchaser 
against fau I ts or breakage due to 
construction or material used. 

Stationary Engi ne!!!, 2 to 100 h. p. 
Portnble EIl1t1ne!!!, 8 to 18 h. 'P. 

Our new illustrated catalog will be 
sent on request. 

O L D S  G A S O L I N E  E N G I N E  W O R K S  
2 1 6  River St . , Lans i n g ,  M i c h .  

Racine Brass & Iron Co. 
RACINE. WIS .  

.�c Iron. Bronze & Aluminum )�. 
� . Castings for Automobiles � 

Stereopticons and Moving Picture Machines, 
all sizest all prices. V iews illustrating timely 

subjects. Fine thing for Church and Home Enter· 
tainments. Men with small capital make money gi v-
Ing public exhibitions. · IllU8t���. 

c�i'!�fZU"j:" M cA LLI ST E R ,  49 l'i _au II" • .N ew York. 

Any size place. summer ' homes, launches. yachts, . etc. 
Every detail included: very best matertal : prac!tcal. 
So simple no electrician required. Light A ll the Time, 
as storage battery included . . Oas, Oaso llne or Steam 
engines used give plenty of power for pumping water, 
sawing wood. refrigeratton. etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

A C C I N AT I O N 
and Life Insur­
ance are al ike in 
one particular : 
V a  c c i n a t  i o n  
makes a man 
immune from 

smallpox , life in surance makes 
his family immune from poverty 

Can you spare five minutes to 
read our l ittle booklet, "The H ow 
and The Why" ? We w i l l  gladly 
mail you a copy . 

PENN MUTUAL LIFE INS. CO. 
PHILADELPHIA 

Medart BOdt Building Mdteridls 
make posBible the con­
struction of high-class 
boats by amateurs at a ·  
Bmsll cost. Send stamp 
for catalog. 

FRED ME D A RT 
3�4!) D eKalb Street 

�t. LoniM, Mo. 

EUECTRIC DEPA RTMENT 
RICHARDSON ENGINEERING CO.. Hartford. Conn.. 

.,... ElurTDIL J!I.P:l�:TN�� 
-._- I'J'  Y C·H·BESLy. a  (4 lFYO!l' HAV['AHOT'B� IT- " H I CA & O · l.� U·S·"" 

11> to 21 (llIuton S:l'eet. 

BE LAZY -and take it easy , as you can do by wearing the " Lightweight " PRESIDENT SUSPENDER-two ounceso 
Any store Soc and $1 .00 or postpaid for choicest patterns. 

THIl; (;. A. Il;DGAKTON MFG, (;0" Box 3:1:0 , Sbirle7, Ma ••• 


