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GENEROUS CRITICISM -AND THE REVERSE. 
Our readers will re llIe III ber that an AIIIerican firm 

not long ago receive,) the contract for builuing and 
erecting the spans of the Illilitary ra ilway bridge across 
the Atbara River in the Soudan, the contract being 

awarded to thelll entirely on the Illerits of theil' bid as 
com pared with those of various English firms which 
were asked to compete. Nut only was the American 
bid very JIluch lower, but the firm undertook t.o do the 
wol"!{ in a fraction of the time requi red by English 
builders. 

The bridge was recently cOlllpleted, and Lord Kitch­
en er. the famous engineer ·soldier of the Soudan. in 
speaking at the openi ng, complimented the builders 

on tiwir work , which he said" llIay fairly well be con­
sidered a record achievement." He considered that' 
they had shuwn "real grit" in their rapid erection of 
the bridge in the i nterior of Africa, .. so far from horne 
in the hot test months of the year and in dependence 
upon the labor of foreigners." Such commendation 
coming from a mall who is not only a d istinguished 
soldier but an experienced engineer, is sign ificant. 

I n  a re<)ent. issue of Engineering the editor reviews 
the history of the construction of the bridge, more par­
ticularly as it concerns the letting of the contract to an 
American firm. and concludes as follows: "The whole 
story of the Atbam bridge, relating to the foundations 
as well as to the superstructure, is full of interest and 
contains a III oral which lies on the surface. The IIIan n­
facturers of this country must either adopt new me­
thods to cheapen production and increase the rapidity 
of the output, or they must be content to see orders 
given wholesale to foreign contractors with whom they 
cannot hope to compete. The feeble cry of fa voritism, 
inferior material, inferior workmanship, etc., has been 
heard too long. Let us recognize frankly the danger 

that besets us and acknowledge the fact that in certain 
branehes of industry we are cOlllmercially behind our 
most acti ve competitors_" 

In marked contrast with these frank and manly ac­
knowledgments of the skill and enterprise of Amel·ican 
bridge builders is the tone adopted by one ol"two Lon­
don journa ls. one of which says, .. It now remains to be 
seen whether this bridge, built in America, on lines 
condemned by English engineers, wi l l  be able to stand 
the Atbara's rushing floods." As a matter of fac t , 
"Atbara's rush ing floods" will have no opportunity 
to test the stability of American workmanship, for the 
piers on which the American spans have just been 
swung are not of American construction, but were 
built by an Italiau finn. The work of s inking the 
piers was done by this firm, fOl' the reason that there 
was no English company in Egypt possessing the re­
quired plant for that class of work. If the piers 
should fail to hold up the superstructure, it will be no 
reflectiol1 upon the firm which built and put the latter 
i n  place. 

The t ime was when English engineers believed them­
selves to be unsurpassable in their various l ines of 
work, and it was the fashionable thing to speak lightly 
uf American cunst ruet iou . For the great llIajOl'ityof 

E nglishmen that day has passed , and the criticisms of 
such men as Lord Kitehener and the ed i tor of En­

gineering may be -taken as reprebentative of the 
opi nions of the English people as a Whole. 

• • • •  

ECONOMY OF THE ELECTRIC UNDERGROUND 
TROLLEY. 

The annual report of the Metropolitan Street Rail­

way Company . of New York city, which has just been 
filed at Albany, contains some figures on the cost of 
operation which afford further proof of the remar kable 

economy of the underground -trolley as compared with 
the'use of horse power. In spite of the faet that the 
company did not begin to feel the benefit of the change 
from horse power to electricity on the Sixth and Eighth 
AV,enues and Twenty-third Street lines unti l last 
March, the report shows that the cost of opera t,ing the 
system was reduced last year to from 52·3 per cent 

to 48·75 per cent; and it is probable that the next an­
nual report will show a still more marked reduction. 
These figures should be cowpared with those of the 
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Manhattan Railway and of the Third Avenue cable 
system. the cable system costing 55·8 per cent of its 
receipts for operation, and the steam power lines of 
the Manhattan Railway costing 5!J per cent.. 

It llIay be mentioned in this connection that the 
compressed air cars of the Metropolitan Company are 
now runuing on the cross-town Iiue�, aud, in view of 
the large amount of attention that has been drawn 
to the cOlllpressed air system during the past year, the 
comparisoll of the cost of operatiug these cars with 
the cost uf the undergrouild trolley cars woulu be of 
special interest. The compressed air system of car 
traction, as carried out by tile Metropolitan Company, 
will form the subject of an illustrated article i n  au 
ea r·ly issue of this journal. 

. .  ' .  
IN SEARCH OF AN EFFECTIVE TROLLEY CAR 

BRAKE. 
The fact that the New York State Railway COIIl­

mission is now carrying out a series of tests to deter­
mine the best furm of safety brake for use on trolley 
and cable cars in city streets cannot fail to g-ive 
genui ne satisfaction. 'Ve do not know of any subject 
coming within  the sphere of their jurisdiction which 
cou l d  be of g-reater importance to the interest of street 
pedestrians in our traffic-crowded cities. 

Of late years there has been an enormous increase in 
the weight and speed of street cars, due chiefly to the 
introduction of cable and electrical systems. 'Vhile 

nominal speeds of six or eight miles an bonr Illay be 
imposed, it is patent to everyone that the actnal run­
ning speed is frequently twice as great, and where the 
cars weigh froIll eight to ten or twelve tons, as they 

sometimes will, it is a physical impossibility for a 
brakeman to make an emergency stop with the hand 
brake, as ordinarily fitted. 

The present tests are being carried out upon a sec­
tion of the Lenox Avenue underground trolley line in 
this city . All of the IIIanufacturers of safety brakes 
have been invited to compete, and, according to one of 
the commissioners, twenty-two different styles of brakes 
are to be tested. These will be of thl·ee kinds, accord ­
ing as they are operated by electricity, by compressed 
air, or by hand; and after the trials are over the com­
mission will appro\'e of one or possibly two of the 
brakes of each kind, On the first day's trials the test 
was made of an electric brake designed by the General 
Electric Company, tire electric car used weighing about 
11 tons, Over a dozen tests were made at speeds of from 
eight to eighteen miles an hour, and an automatic 
speed recorder was employed to determine the speed 
at the ti me the brake was applied and the time and 
d istance required to stop the car_ A full account o f  
these trials will b e  given in a subsequent issue. 

It was merely a question of tiIlle before this matter 
was taken up in serious earnestness. The loss of life 
and the injuries due to pedestrians being run down by 
trolley cars is simp ly shocking , and the more shocking 
because a greater part of it is absolutely preventable. 
While, of course, lllany of the accidents are chargeable 

to carelessness on the part of the motormen, the ma­
jority of them are doubtless due to the fact that the 
brakes are too feeble to bring the car to a sudden stop. 
We direct the attention of our readers to th is sllbject 
as one in which there is a good field for further investi­
gation. 

••••• 
FALL OF THE CHICAGO COLISEUM. 

One of those accidents to framed steel buildings 
which are of all too frequent occurrence has recently 
taken place in Chicago, where the Coliseum, a struc­
ture 304 feet in length by 172 feet wide aud 85 feet 
high, collapsed during erection. It seems that the 
work had proceeded as far as the erection of the 1 u·ge 
steel arches which carry the roof. Each al"ch was a 
three-hinged steel truss with a clear span of 150 feet, 
the highest point of the arch proper being 66% f eet 
from the gronnd, The arches footed on foundat ions of 
concrete which were themselves carried upon piling. 

This accident, which i n volved the instant. death of 
ten workmen and the injury of a large number of 
otllPrs, <,ails to mind a similar accident to the Coliseum 
which was being erected in Chicag-o i n  the year 18!)5, 
w hen tire w hole o( the steel work collapsed . Another 
notable instance of this kind was the fall of the steel 
framework of the shed on the Wilson line pier of New 
York city. 'Ve discus�ed both these accidents at the 

ti llle and pointed ont, particularly in the case of the 
'Vilson pier disaster, that the collapse was due to tire 
lack of proper temporary bracing between the trusses 
during erection . It is c laimed that IlIore bracing would 
have been in place at the Coliseulll on this occasion if 
the work had not been delayed by the prevalent 
scarcity of material; but in any ease such huge arches 
as these at Chicago should never ha\'e been prected 
unless there was ample br·acing at hand to give t.he", 
a reasonable margin of stability. 'Ve again cOllllllend 
this most illlPortant question to the at.tent.ion of firms 
who are engaged i n  the erection of framed st.eel struc­
ture�, and suggest that it would be possible by a judi­
ciolls use of tempor·ary strut.s and ties tu make abso­
lute provision against collapse, without adding appre­

ciably to the cost of erection. 

THE PROLONGED DISTRESS IN PORTO RICO. 
A recent dispatch frolll General Davis regarding til!' 

extent of the Porto Rico disaster proves that tire worst 

fears have been more than realized and that for Illany 

months i t will be necessary to send a steady su pply of 

food t.o the sorely stricken island, The General repeats 
Iris request that supplies be sent at the rat.e of a thou­
sand tons a week u nt.i1 further notice. He states the 
llIost pressing need is not for lumber for building, but 
for foou, aud he thiuks that the aggregate co�t of tire 
supplies whieh will be neeessary to catTy tire in habit­
ants over the inten'eniug period uutil a new crop of 
fruits and vegeta.bles has been grown will. perhaps. 
reaeh a total of $1,500.000_ It seelllS that it is impossi­
ble to ship lumber from the coast to the iuterior, be­

cause of'the complete wrecking of the inland roads; 
and the immediate efforts of the United States should, 

therefore, be directed to the lllere question of keepi ng 

life in the bodies of the homeless people, who are al­

ready reconstructing the rough shelters which consti­

tute t.he honses of the peasan ts in the interior. An­

other report states that the coffee and f ruit crops as 
well as tlie small crops are entirely lost. The oranges 
and bananas were all thrown down, and a request L� 
sent for the distribution of vegetable speds of sue!] 

kinds as llIay be easily and quickly raised. 

It. is "ratifYincr to note that the r�sponse to the a;> 
pea.ls \;hich 

"
lra;e been made have been instant aud 

g-enerous, and we are satisfied that til!' actual extent of 
the calamity has only to be marie I,nown to provoke 
the sendiug of all the neN)pd supplies. 

• • • 
THE PRELIMINARY SPEED TRIAL OF THE 

"ALABAMA." 
'fhe Cramp Shipbuilding Company has made such 

good progress with the batrleshi p  " Alabama" tl>at 
she has already been enabled to go out for her pre­
lim inary builders' tria l , and the results are so satis­
factory that it is reasonable to expect tlra� this fine 
ship will exceed her contract speed of 16 knots by from 
a knot tu a knot and a half when she cOllles to be offi­
cially tested for acceptance by the government. 

Four runs wen. made o,·er a measured distance of 

11% knots, and on the last attempt an average speed 
of 17·2 knots an hour was obtained for the whole 

course. The run im mediately preceding this was made 
at the rate of 15·4R knots an hour, tlrus making an 

average spiled for tire two runs, under a forced draught, 

of 16'32 kno
'
ts. The  ,·essel was not down to her load IirH', 

but, on the other hand, her hull was foul as the result 
of more than twelve months spent in the waters of the 
Delaware River. A strong wind was blowing over the 
course. and this  would account for the difference i n  the 
speeds of the last two runs, the first being made against, 
and the last with the wind_ In the run out against 
the wind the average speed of revolution was 112, and 
in the run back 115_ The builder, who was on board. 
expressed himself as greatly satisfied with the trial, 
and confident of exceeding the contract speed by a 
liberal margin. 

VELOCITY OF THE WIND. 
The great hurricane which wrought such destruc­

tion to Porto Rico has furnished remarkable records of 
velocity. Recent ad vices from the 'Veather Bureau 
station at Hatteras contai n some very startlin g 
figures, and prove that if we are to register the h igh ­
es t possible velocities of the wind, our autolllatic ap­
paratus will have to be strengthened accord ingly , 
The greatest velocity occurred shortly after noon, the 
17th of August, when records were lllade which prove 
this hurricane to have been the most severe within tbe 
past seventy-five years. 

It seeills on the morning of August 16, easterly galE'S 
were experienced at Hatteras in winch the velocity of 
the wind ranged from th irty ' six to fifty miip� a:l houl·. 
At four o'clock of the morning of the 17th the wind 
was blowing seventy miles an bour, and at one o'clock 

P. M. it was ninety - three miles an hour, with extreme 
velocities of from 120 to 140 miles an hour. At thi;; 
time the anellIometel· cups were bluwn away; but the 
report states that the wind probably reached an eyen 
gr·eater force from three P. M. to Revell P. M. of that 
day. T ire highest velocity previollsly reported at the 
station was eighty miles all bour; this was in April, 
1889. The air pressu l·e reached 28·62 inches at eight 
P. M" and this is the lowest ever recorded on the 
middle Atlantic coast. 

• f.,,, 
THE NEW PARCELS-POST TO GERMANY. 

There was signed on August 26, by Postmaster , 
General Smith, for the Uni ted States, and Barun 
MUlllm VOIl Schwartzenstein, on behalf of Germany, the 

first parcels-po�t convention between this country and 
any of the European nations. We ha ye had parcels­

post conventions in existence for some little time be­

tween this hllld and several of the Latin-American 

republics and West Indian islands, but this is the first 
convent.ion made on our behalf witn any of the first­

class powers. England, France, and some others of 
the powers have songht to effe�t snch an agreement 
with us, or we have sought them; but thus far no­
thing definite has come of any of the overtures, sa.ve 
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those with Genllany, and none are now un8.er active 
con sideration. 

A prolll inent. official of the Post Office Department 
had th is to say, j ust after the new convention was 
signed: . , One ltlay safely predict that both the 
United States and (ierman y wi l l  profit alike u nder t h e  
new arrangelllent. Already w i t h  the 'Vest Indies and 
a few countries to the south of us the United States 
has a credi table parcels-post arrangement. which com­
pares favorably with that of Eugland. 'Vhen it comes, 
however, to deal ing wi th Europe, the situation is  re­
yersed. 'Ve have a sample- post, but that i s  more tan­
t al i z i ng than useful in most cases. Articles can have 
no salable value, they m ust not exceed 8Yz or, in some 
cases, 12 ounces i n  weight ,  or be more than 12 i n ches i n  
length, 8 i n ches i n  breadth, and 4 inches i n  diameter ; 
or, if rolled, be over 6 inches i n  d iameter. Only one 
article of a k ind may be sent, and articles for sale are. 
tl'ansmitted only when ful ly prepaid at letter rates, a 
regulation practical ly prohibit ive, I n  view of the 
wonderful growth of the foreign trade of the Uni ted 
States, the conclusion of  the convention is  to be wel­
comed as the first step of a system by which parcels 
can be transported between the United States aud 
Europe, Asia, Africa, and Australia, at rates not out­
rageously disproportionate to the cost of heavy freight­
age, thereby opening an avenue fOl' innumerable trans­
actions and creating an intercommunication more 
important, as binding people together, than the mere 
extent of the parce ls-traffic i tself would i n dicate. " 

The new convention wi l l  go i nto effect on October 1 
next, and by it any mai lable package not exceedi ng 
eleven pounds i n  weight may be transmitted from one 
to the other country at the present merchandise rate. 
This  rate is 12 cents per pound, or fraction thereof, on 
parcels going from this land to Germany, and at pres­
ent 2 marks and 40 pfennig (57 cents), whatever its  
weight, in the other direction. It is  expected that a 
rate of 1 mark and 60 pfennig (38 cents) wil l  be 
adopted by Gel'many for all parcels under 1 kilogramlIle 
(2 pounds 3 ounces) in weight. 

This postal depal·ture, taken in connection with the 
forthcoming house-registry of letters by carriers, and 
the new and more complete money-order blan ks, j ust 
adopted, whereby the sender is enabled to retain a 
n u m bered and signed receipt for his  sending, gives to 
the country an earnest of the wide-awake IlIanagement 
now at the head of that department. No branch of 
govermental service comes more closely in  touch with 
our every-day l ife, and none has i t  in its power to do 
more to satisfy the people of the efficiency of an ad­
m i nistration. No doubt, the convention j ust signed 
with Germany will be promptly followed by like agree­
ments with all of the great powers. 

....... 
SCIENTIFIC CONGRESS AT COLUMBUS. 

BY DR. HORACE C. HOVEY. 
An analysis of the registration list of the American 

Association for the Advancement of Science which re­
cently met for a week at Columbus, 0" shows that the 
35<3 fel lows and members enrolled came from thirty­
three different States, besides delegates from Quebec 
and Montreal . Oh io furnished 1 1 3  names, New York 
49, the D istrict of Columbia 22, MassachusettsJ 15, 
Pennsyl vania 21, Michigan 11, and other States from 
one to five each. The entire list was only one-th ird as 
large as that at the Boston meeting last year. But  on 
the other hand more actual work was done, and less 
t ime given to social festivities.' The attendance ex­
ceeded 33 of the 48 meetings held d uring the history of 
the association, and the results ach ieved were highly 
gratifying. 

The entire n umb!'r of lectures, addresses and scien­
ti fic papers read and discussed more or less was 273. 
Chemistry led the van with 55 papers, next callie 
Physics with 40, then Geology and Botany with 33 each, 
Anthropology with 27, Social and Economic Science 
with 20, Zoology with 19, Mathematics and Astronomy 
with 14, Mechanical Science and Engineering with 15, 
wh i l e  the remainder were in  general session, or shared 
with the affiliated societies. It should be stated, how­
ever, that these nine affilia.ted societies, meeting before 
and after the parent association, d id a great amou nt 
of work by themselves of which no mention is now 
l�ade i n  this communication. W hen it is  taken into 
consideration that the above labor for science was done 
during what is regarded as " vacation , "  and at a sea­
son when the mercury daily stood above 900 in the 
shade, it m ust be acknowledged that scientists are 
men of zeal and industry. 

Among addresses drawing the largest audiences were 
those bearing on mil itary and naval science. Prof. 
Wil l iam S. Aldrich, of the University of I l l inois, and 
who temporarily resigned his  place to en list as an en­
gineer d uring the war with Spain,  described, by the 
aid of the lantern, .. Some Engineering Experiences 
with Spanish 'Vrecks." He was an officer on board 
the repair ship "Vu l can," attache.} to the fleet of Ad­
m iral Sam pson, off Santiago de Cuba. The work done 
was due to the far-sighted sagacity of the Engineer- in­
Chipf of the Nayy, Rear-AdmiraI.G. W. Melville, who 
fitted out the " Vulcan" with an equipment of tools, 
raw waterials and appliances to do what ordinarily 
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would have had to be done at a navy-yard. She car­
ried lathes, planers, scrapers, bend ing-rolls, three brass 
furnaces, a five-ton foundry-cupola fOI' smelting i ron, 
and was able to make castings and do other foundry 
work i n  m id-ocean. Besides mai ntaining the efficiency 
of Adlll iral Sampson's tieet, the " Vulcan " fitted out 
and repaired the vessels  of the Eastern squadron ; re­
paired and fitted out the former Spanish gun-boat 
"Sandoval," wh ich had beeH sunk by her captain and 
raised again by the United States stealller " Potomac. " 
Stil l  later the" Vulcan " overhauled in a similar man­
ner the armored cruiser ., Infanta Maria Teresa," that 
was floated by Hobson. This took fiye weeks. Then 
a crew of 44 men irolll the" Vulcan," w ith 77 Cuban 
helpers, volunteered to take the cru iser north under 
her own stealll, con voyed by the " Vulcan " and wreck­
ing tug " Merritt. " A h urricane arising, the " Vulcan " 
spread 40 barrels of lard-oil on the waves, rescued the 
men, and then had to cut the" Teresa's " towline and 
let her drive on the coral shoals of Cat Island, at what 
was thought to be the spot where Colum bus first set 
foot on this western hemisphere. 

Prof. C. E.  Munroe gave a stereopticon lecture, com­
plimentary to the citizens of Columbus, on the" Ap­
pl ication of Modern Explosives." After describing 
the manufacture of gun-cotton and fulminate of mer­
cury, as carried on at the Un i ted States torpedo station, 
h e  said that the so-called smokeless powders were mix­
tures, but he had made a powder of a si ngle substance 
that cou ld  be formed into suitable grains, namely, 
cellulose n itrite of the h ighest de!?l'ee, pure as ivory, 
which would burn freely, but could not be detonated . 
This principle was adopted by the Russian govern­
ment and our own navy and a factory establ ished i n  
1892. Italy, Germany, France and England adopted 
sHlOkeless powd!'rs, and it  seems unpardonable that 
they should not have been made available for our 
own service when we were drawn i nto war with Spain. 
Among recently in vented high !'xplosives iH " joveite," 
extensively tested at Ind ian Head .. A shell loaded with 
joveite weighing 523 pounds was fired against a Har­
veyized-steel plate 14 5 inches thick of the United 
States steamer "Kentucky," and completely perf 01'­
ated the plate. Another penetrated 12 inches and 
b urst, breaking the armor plate. No explosive effect 
has equaled this in i n tensity. Yet the government 
has not through responsible officials adopted a high ex­
plosive charge for its armor-piercing shel ls. For ten 
years Dr. Munroe has been urging the step. He also 
demonstrated that high explosives lII ight be used i n  
saving a s  w!'lI a s  i n  destroying l ife a n d  property. 
He gave i n  closing a detai led description of the de­
struction of Flood Rock i n  the New York Harbor. 

The section of Botany set aside an entire day to COIll­
memorate the l ife and services of the Columbus bot­
anist, Wi l l iam Sul l ivant, whose portrai ts, sketches, 
and �pecimens were !'xhibited, and the results of whose 
labors were set forth iII a series of i nteresting addresses. 
Members of his fami ly, and also of the fami ly  of his  
brother, Mr. Joseph Sul l ivant, and of Leo Lesquereux, 
who wel'e associated with hi m,  were present. Among 
the speakers were Profs. Earle, Underwood, Barnes, 
Hallick, Best, Kel lerman, and Mrs. Britton. The field 
in which Mr. Sull ivant won special fame was with the 
mosses, t welve of which bear his name. Here he was 
undoubtedly the highest authority, and recognized as 
such at home and abroad. The exercises were in the 
Botanical Hall. 

Useful and highly appropriate was D r. Orton's ad­
dress on the Geology of Columbus and Vicinity. He 
spoke of the glacial drifts and the source of their ma­
terial. He showed that bowlder clay is largely derived 
frolll the comminution of black slate, the remnants of 
which appear in North Columbus. This unique theory 
was originated by Hon. J. H. Klippart. The bowlders 
that abound here have been traced to the rocks in  
place along the  Northern lakes. Some of  them are 
known to have come from Lake Ontario. Most sur­
prising is the presence of masses of native copper, 
some of which are in the University Museum. He di­
rected attention to beds of slate that had been pushed 
by the ice i nto folds and wrinkles l ike those found in 
the Allegheny Mountains. He described the l ime­
stones of the region, and the bone- beds whose con­
tents have attracted so much attention. In connec­
tion with the several geological excursions Prof. Orton 
also gave useful charts and diagrams. Nearly every 
visitor inspected with delight and profit the objects 
displayed in the Orton Museum, particularly the Mas­
todon, Megalonyx and other gigantic creatures, which 
are not cast, but originals. There are huge logs from 
petrified for!'sts, besides numerous small and beauti­
ful specimens of fossi l  corals, trilobites, crinoids and 
shells. 

We l istened in vain for any discussion of "liqu id 
air, " a matter exciting  such interes t at the present 
time, and that certainly should have received a de­
gree of attention, especially as notable progress has 
been claimed for its manufacture and use during the 
past year. 

. 

But the" kissing bug" was not forgotten, being ably 
t.reated by Dr. L. O. Howard, United States Ent.omol­
ogist, in a learned paper entitled "On Some Heterop' 

terous Insects Formerly Responsible for Spider-bite 
Stories ."  He said that whi le, after several years of 
investigation, he had fai led to verify by proof eyen a 
single case of serious or fatal spider-bite, he fonnd 
that several bugs belonging to t .he Redu vi idffi do in­
flict painful wounds. He described particularly the 
Red uvius personatus, an i mported European species, 
the Melanolestes picipes and M. abdominalis, allied 
native species, and t wo varieties of Rahasus, and sev­
eral kinds of Conorhinus, all of which occur  in th is 
country, and w hose bites have often been attributed 
to spiders. He regarded the .. Idssing bug" craze as 
phenomenal, and largely due  to stori es told by the 
newspapers, based on a comparatively small numb-er 
of actual cases. It  reminded him of the tarantula 
frenzy that was once epidemic in Europe, with remark­
able psychological manifestations, which had thus 
been reproduced this  year in a mild form. Curious 
instances were told of nervous and even hysterical 
symptoms that had been produced by simple mosquito 
bites. The paper was accompanied by an exhibition 
of specimens and drawings. 

.... w,,, 
SCIENCE NOTES. 

Sir Ed ward Frankland, the distinguished Engl ish 
chemist, died in Norway on August 9. 

According to Th!' Chemical News, Prof. Dewar has 
succeeded in solidifying hydrogen into a glassy, trans­
parent mass. 

Among the great advantages which are claimed fOl' 
American teas is thei r absence from sophistication and 
coloring matter. In the article which we published on 
the subject a few weeks ago, "dyeing tea " should 
have been "drying tea. " There i s  no coloring ma­
terial used at the Pinehurst establishment, 

The resu lts of a series of experiments made by Ger­
man dairy experts show that mi lk  that has been heated 
for fifteen min utes at 750 C. scarcely loses any of i ts 
capacity of being converted into cheese. An addition 
of calciu m  chloride shortens the ti me required by the 
ren net to coagulate the milk, the action of the salt 
being i n  proportion to the amount added. 

The work u pon the site of the so-called" Palace of 
Theodoric, " at Ravenna, a most interesting bui lding, 
has now been cOlnpleted. It seems that the palace 
dates frolll all earlier period than that of the great 
Goth, and it was probably erected by the Exarchs dur­
ing thei r residence at Ravenna, and there are signs of 
its having been used as a barracl.s for soldiers. 

Prof. Cleveland Abbe, in his i nteresting address on 
"The Relations of Physics and Astronomy to the Me­
chanic Arts, " and published in the current SUPPLE­
MENT, says that the demand for measurements of the 
highest attainable accuracy i s  characteristic of the 
study of astronomy and ph ysics, and always keeps i n  
excess o f  the art o f  cOllstruction. T h i s  is  only o n e  of 
the cases where science stimulates the mechanical arts. 

The French have the exclusive right to carry on re­
searches in Pel'sia, b u t  half of the  finds are to belong 
to that country. Explorations are now bebg carried 
on at Susa, the old capita l  of the Chaldean kingdom, 
As the rel ics are d ug up they are sent to Teheran , 
where they are divided. The Persian government 
does not care for such finds and sells its share to dealers. 
This results in the scattering of much valuable ma­
terial. 

According to the Papier Zeitung, where it is desired 
to avoid black specks in paper made in the smoke­
laden atmosphere of a manufacturing district, the 
only effective remedy is the filtration of the air t lll'ough 
a woven fabric of fine texture. At Schering's works, 
in Berlin, where photographic sensitized paper and 
plates are made, a circulation of air is maintained by 
drawing in air through cloth fi lters and expelling the 
same through powerful  venti lators in the roof. 

At the present time Portugal with its few colonies 
and with its great load of debt is not a very important 
figure on the international stage, yet there was a time 
when it outranked all others as a commercial and 
colonizing power. and to that age belonged Vasco da 
Gama, and his quadracentenary was celebrated a few 
days ago. On August 29, 1499, he entered the harbor 
of Lisbon after having doubled the Cape of Good 
H ope and reaching Cal icut on the Malabar coast of 
India. He was made Viceroy of India in 1524. His  
discoveries opened the way for  the Portuguese empire 
in India and for other colonizers in the far East. 

TIlP I n terna.tional Physical Congress w i l l  be held at 

Paris froUl the 6th to the 12th of August, 1900, under 
the p�tronage of the French government, It iruUledl­

ately precedes the International E lectrical Congress. 

The subject of the papers, reports and discussions have 
not been definitely sf'ttled as v!'t. They will involve: 
1. The definition �nd fixing of certain units (pressure, 
scale of hardness, quantity of heat, photometriC mag­
nitudep, constants of saccharimetry, scale of the spec­
trum, electric units not yet defined. etc.) 2. The bi­
bliography of physics. 3. National laboratories. Visits 
to the Exposition , to laboratories and workshops and 
lectures on certain new subjects will also form a part 
of the programme of the Congress. 
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SIMPLE MEANS OF COOLING DRINKING WATER. 
\Ve have received frow MI'. Geurge H. Young, of 

F.llllira, New York. a descriptiolJ of a simple means of 
cooling d rinking water, wh ich he has tested in an ex­
perimental plant at h is residence. The plan answers 
both for summer and winter. M r. Young's well is 
about sixteen feet deep and the water in the well 
is about three feet deep. A tan k  made of any suitable 
lIJaterial is put. in connection with the city main or the 
supply from a tank.  The outlet pipe ends near the 
oottom of the tank, insuring the colde"t part of the 
supply being de l i vered in the house. The device is 
simple and call be Illade by any p lumber 01' steam 

SIMPLE MEANS 01' COOLING DRINKING WATER. 

fitter. Often wells have been abandoned when the 
town 01' city has put in a system of water supply, and 
they can be util ized to cool the water frolll the mains. 
After wells have become somewhat contaminated, mak­
ing t he use of such water questionable from a sanitary 
point of view, they can be fitted with the device we 
have descri bed with pel'fect safety, provided all the 
connections are tight.. In winter the tank takes off 
t.he icy chill from the water. and in  Mr. Young's plant 
the water i s  drawn at a temperature of about 50 
degrees. 

... ... .. 
THE ACCURATE WEIGHING OF LOCOMOTIVES. 

The accompanying i llustration represents the method 
adopted by the Baldwin Locomoti ve Works for deter­
mining, with great exactness, the distribution of the 
weight of a locomoti ve among the different axles. 
The common practice in weighing a locomotive is to 
run it upon the scales and determine the total weight, 
then run only the driving wheels on the scales, raking 
the weight for them alone, and lastly to take the 
weigh t with the truck w heels only upon t he scales. It 
was found, however, that if the second' and third 
weighing are added together t.he total is al ways g l'eater 
than the total weight. as shown by the fil'st weighing, 
which would inc1icate that sOllle of the weight is 
count.ed twice over. The plan adopted by the Bald­
win Locomotive Works is to place a separate scale be­
neath each pair of wheels, each scale having a l'est ing 
place for each wheel of the axle and being i tself 
mounted upon a little four-
wheeled truck which runs 
upon a standard track rail. 
Each of the scales has a 
registering cap a c i t  y of 
60,000 pounds, which. o f  
course, allows an alUple 
margin over the heaviest 
concentration of load to 
be found in regular loco­
Illotive practice. Our illus­
tration shows the weigh­
ing of a narrow-gage, dou· 
ble·ended locomotive built 
for a South American rail­
road. 

..... .. 
The Origin of the Consnl. 

home regnlar reports of the state of trade and prices 
and fluctuations of supply and demand, and this is 
perhaps the first example which we have of our modern 
consul obtaining industrial facts for the use of mer­
chants at hOllle. 

..... -.�--�--­
'rile Vallie of Meat Extract ... 

Dr. A. McGill, in a report to the In land Reveuue De­
partment. Ottawa, Canada, observes that m uch has to 
be done by experimental physiologists before final pro­
nounceluents can be made upon the food value (if any) 
of the flesh bases which, in most instances, form the 
chief portion of the nitrogenous material i n  meat ex­
tracts. The bases certainly differ among themselves 
in food value, and, of course, if  this is true of the 
flesh bases, it is a fortiori true of the various forms in 
which proteid matter occurs in  these preparations, vi?;., 
as peptones, proteoses. acid albumens, and so forth. 

Dr. McGil l's experiments suggest that a part of the 
uitrogen in some meat preparations exist as urea. 
Urea certain ly  can have no food value, nor can one 
readily understand bow the allegation that it  is of use 
as a stimulant can be j ustified. Nature seems to have 
provided for its prompt elimination from the system. 
and it is certain that any failure to get rid of it  by way 
of the kidneys resulted in serious disturbance of the 
v ital functions, and may end in death by u l'lflmia. No 
pract.ical method has been discovered by which a sharp 
analytical line can be drawn between the n itrogen pres­
ent as urea and that present as creatin, creatinin and 
xanthin. 

It is  evident that the flesh bases cannot be called 
food stuff in the proper sense of that term. They re­
present a st.age of the process by which complex nitro­
gen compounds are changed to simple ones, supplying 
the energy so set free to the animal organism in the 
form of vital force. They may still have some food 
value, since they are not excreted as such, but undergo 
further simplification, till they appear as urea. It is 
cert.ain that their feod value is very much less than 
that of proteids proper. \Vhnn once t he urea stage is 
reached, the urea must be promptly got rid of. 

The blood is the vehicle by which n utritive matter 
which has been digested and made soluble is conveyed 
to all parts of the body; and it  is  also the vehicle by 
which waste matter is conveyed to the lungs and other 
excretory organs to be got rid of. Flesh bases are al· 
ways present in the blood, though i n  smal l amounts. 
They are m uch more largely present in m uscle .tissue, 
and when fresh lean beef is treated with hot water, 
these flesh bases are the chief material taken into so­
lution. Apart from any possible n utritive value which 
they have. these flesh bases undonbtedl y  possess a 
stimulant action on the system. analogous to that ex­
h i bited by the alkaloids of tea, coffee, and cocoa, and 
it is beyond question that to this stimu lating effect, 
rather than to -a.ny true nutritive power, they owe 
snch value as they possess. -British Food Journal. 

••••• 
'rheory of Wel sbacll lncandescent Mantle. 

Neady ail mant les in use have practically the same 
composition-88 to 89 per cent oxide of thorium, 20 per 
cent oxide of cerium, and traces of other matter which 
only play a qu ite secondary part. The lighting power 
of mantles is not due to any special emissive'power, as 
is proved by observing the emissivity of oxides of 
thorium, cerium, and magnesiulll, and of retort carbon 
heated in an elect-ric fUJ'na.ee to a temperature of about 
2,000°. The li,g�gpowel' results simply fl'om the 
lJigh temperatu re to which the mantle is raised, and 
which is due (1) to the catalytic propel·ties of oxide 
of cerium and (2) to the fine sub-division of the latter. 

The presence of oxide of cerium lowers the tempera­
ture of COIIl bustion of a mixt ure of oxygen and hydro· 
gen from 650" to 3500 ; the combustion is consequently 
strongly active in the neighborhood of the mantle, and 
a large q uantity of heat is disengaged. The oxide of 
thorium forms a porous mass consisting of a large 
number of very fine filaments,' which are coated with 
oxide of ceriulll. On account of the bad conductivity 
of these fine filaments, the heat, instead of being 
rapidly dissipated in the mass, is concentrated on the 
filaments, and the mantle is raised, to a very high tern· 
perature. It is certain that the two oxides are both 
necessary to obtain a good resu lt, for mantles of pure 
oxides of thori um or ceriullI gi ve ten to twenty times 
less l ight.-Bunte (Paris Soc. Franc. Phys. Bull .  114, 
p. 2, 1898). 

. '  ... 

A SIMPLE CHIMNEY TOP AND COWL. 
The annexed engraving represents an improved 

chi1llney top and cowl, i n  which the support for the 
rotary cow l  is so secnred in the  top of a pi pe or chim­
lIey that it may be readily removed and replaced 
without requiring- the l'emoval of any portion of the 
pipe or chimney. 

The chimney top 01' pipe is formed with two grooves 
on its interior surface, which are located diametrically 
opposite each other, and which are designed to receive 
the tongues of a sliding frame. A cowl spindle is 
passed through the sl iding frame, its lower end being 
recei ved by a socket. The cowl, which may be of the 
usual rotary form, has an interior cross-piece and a 

SCHMALL'S CHIMNEY TOP AND COWL. 

socket-piece on its upper end for the reception of the 
spindle. After having been placed in  position. the 
cowl can be secured by.means of a pin inserted through 
the spindle above the cross·piece. If necessary, the 
spindle may be locked in the sliding frlllll€' by insert· 
ing a pin beneath the top of the frame. 

In assembling the parts, the spindle can be mounted 
either before or after the sliding frame has been placed 
in position. In the former case, the only operation re­
quired is the slid ing of the frame into the grooves of 
the pipe chimney, and the locking of the cowl to the 
spindle. When it is  desired to clean the chimney or 
pipe, it  is necessary mere ly to lift up the sliding frame. 
The faci l i ty with which the cowl may be thus reo 
moved and replaced constitutes the chief merit of the 
invention. The patellts on this cowl are cont.rolled by 

Frank Schmall, 878 Eighth 
Avenue, New York city. 

••• 
The TeDlperatnre of the 

Aged. 

In the thirteenth centu­
ry the English merchants 
had houses abroad, as for 
instance the .. DOlllus An· 
glorum " at Bruges and the 
head of this house at one 
time was the celebrated 
William Caxton, who was 
responsible for the intro­
duction of priuting into 
England. The rector of 
this house WitS in fact a 
kind of consul .  He sent METHOD OF WEIGlIIWG LOCOJlOTIVEI Ai iO BALDWIN LOOOJlO'rlVB WORS. 

It seems to have been 
the g e n e r a l  impreSSion 
that the temperature of 
the blood became a little 
h igher in  advanced age 
than in the previous years 
of life, but Chehnonski 
(Deutsches Arcbi v  fUr kliu­
iscbe Medicin,  lxi. , 1, 2; 
Deutsche Medizinal Zeit­
ung, July 24) combats this 
view on the strength of 
tborough observations of 
over a h u ndred persons. 
Indeed, he finds that the 
temperature g r a d u a l ly 
tends to fall a little below 
what is considered the nor· 
:llal point. Moreover, the 
type of its diurnal cycle is 
reversed; it is  h igher in the 
morning than in the even­
ing. There is something 
b e  sid e s the figurative, 
then, in "hot blood of 
youtb."-N. Y. Med. Jour. 
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SEPTEMBER 9, 1 899. 
A TIME STAMP FOR MERCANTILE USE. 

In many lines of business it is a matter of great im­
portance to record the exact time of acts, operations or 
transactions, and to note upon papers aud articles of 
various kinds the time of receipt 01' depaJ'ture, A simple 
stamp by means of which snch tUlles can be recorded 
has been placed u pon the market by Samuel H,  Hogg­
son & Company, of 27 Thames Street, New York city, 
al ld possesses certain features of construction not un­
interesting from a mechanical point of view. 

The time·stamp com prises essentially a watch held 
i n  a body supported above a printing base. The print­
ing base is provided wi th  two recessed prillting dials, 
Min ute and hour shafts respectively extend within the 
recesses of the minute and hour dials and have print· 
ing hands normally resting abo\-e the d iab. By 
means of gearing the minute and hou r shafts 
are so connected with the watch mechauism 
that the minute and hour hands of the shafts 
are made to rotate i n  unison with the cor­
respond ing hands of the watch. 

The body of the stamp, in which the watch 
is  carried, is yieldingly supported above the 
print ing base and is movable with the t ime­
printing hands. The parts are so assembled 
that when the base carrying the d ials is pressed 
against a piece of paper, the printing hands i n  
the dial reces�es can b e  forced into contact with 
the paper by depressing the body of the stamp. 
The time thus stamped upon the papeJ' will coin­
cide with the time indicated by the watch. 

The honr d ial, i t  will be observed, has two 
series of t welve graduations each. O wing to 
the arrangement of these graduations, i t  i s  un· 
necessary to provide any changing device to 
denote the , .  A. M. ,"  . .  P. M. , "  and " M."  di­
visions of the t wenty· four  hours, for it i s  im­
mediately apparent that the upper half of the 
d ial denotes day and the lower half night. 

In operation the stamp is pressed upon an 
inked pad , then upon the article to be marked, 
a very s l ight pressure sufficing to insure a legible im­
pression, giving year, month, day and min ute, together 
with any wording desi red around the dials. The stamp 
is only 4% inches high, and weighs but 1� ounces, 

. · e • 
A CONTRAST IN NOSES, 

BY R.  LYDEKKER. 

Of all the features of the human countenance, none 
seems more prone to exhi bit  marked variations in size 
and shape than the nose. A broad and flattened nose 
is  characteristic of negroes, whereas the classic or 
Grecian nose is found only alllong the Caucasian 
races of Europe. But while the nasal organs of the 
lower races of llIankind differ in  general from those of 
the higher peoples of Western Europe, yet it is among 
the latter that perhaps the greatest amount of varia:­
tion in this repect may be noticed. And although even 
among these llI ixed Western n ations a considerable 
alllount of such nasal variability is evidently he ... di ·  
tary and distinctive of  particular famil ies or races, 
yet there are llIany instances in which it appears 
largely individual, although it may, of course, be due 
to reversion.  Be this as it  llIay, it will suffice for 
our present purpose to note that among European 
races a d istinctly . .  snn b·nosed, " or . . tip-tilted," 
typc is not  uncommon 
on  the one extreme, 
while at the other we 
have what is commonly 
called the "long·nooed" 
type ; the latter being 
broad ly distinguished 
from the arched Ro­
man, or aquiline, nose. 

J,ientift, �tueri,au. 
Before referring to the species displaying these re­

markable peculiarities, it will be well to briefly refer to 
their nearest relatives. These are most familiarly 
known by the sacred Hanu man monkey, or Langur, of 
India, which is one of a large group of species inhabit­
ing most of the Oriental countries ; one kind, the Hima­
layan Langur, being fonnd at a considerable elevation 
in the outer h i l l s  of the mighty range from which it 
takes its name. And in winter, or eariy spring, these 
large gray monkeys may frequently be seen disporting 
themselves among pines heavily  laden with snow. As 
distinctive features of the Langurs, reference may be 
made to their slim build, long hind legs and tai l ,  and 
the absence of pouches in the cheeks for the storage of 
food. Their hair is long and coarse, and Illay be of any 
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color from slaty gray to bright foxy red or black. All 
have, for monkeys, fairly.well-formed noses, of ordinary 
dimensions. Unlike the majority of the members of 
their order, they feed on leaves in  preference to fruits ; 
anil, a� showing how similarity of habit gives rise to 
similarity of structure (or, if the reader so pleases, vice 
versa), it is interesting to note that the Lang-urs have 
complex stomachs, strikingly similar to those of sheep 
and ruminants in general ; most other monkeys hav­
ing sim ple stomachs of the normal type. 

As already mentioned, the three species of monkeys 
which have gone in fOl' eccentric nasal development 
are near relatives of the Langurs. The first of these, 
which has been known in Europe since 1781, is an in­
habitant of Borneo, where, be it observed, there are 
also true Langurs with normal noses. As may be seen 
from our figure (1), which represents a male in the 
Natural History Museum, the Proboscis monkey, as 
the species is called, is characterized by the inordinate 
length of the nasal organ of the adult male, which pro­
jects several inches in front of the line of the mouth, 
and gives to the whole physiognomy a most grotesque 
appearance. So remarkable, indeed, is the face of this 
monkey, that the tlrst view of a stuffed specimen sug­
gests to the beholder that it has been " faked, " after 

the fashiou of the " bogus " animals formerly manu­
factured by our Japanese friends. The nostrils are 
situated on the under surface of the tip of this un­
gainly proboscis, and are separated from one another 
by an extremely nal"row partition. In T.h e  case of the 
female the degTee of nasal development is considerably 
less ; and in the young of both sexes the nose is  com­
parati vely short, with the nostrils visible from the 
front, instead of being directed downward. I n  point  
of  size the  Proboscis monkey i s  a comparatively large 
animal, the length of the head and bodv of the adult 
male being about thirty inches. and that of the tail 
some three i nches less. Its color is l ikewise conspic­
uous and striking, the upper parts, with the exception 
of a l ight band across the loins, being brilliant chest-

n ut, and the face, which is fringed with long 
yellowish hair, a reddish flesh color. 

Far more bril l iant in color is the first of the 
two Tibetan species which exhibit the opposite 
type of nasal eccentricity i n  the Langur group. 
But these sn ub-nosed monkeys, as they llIay 
be appropriately called, are fully as large as 
the Bornean species, and as they are of llI uch 
stouter build, both as regards body and l imbs, 
they look considerably bigger. Instead of a 
pl"oboscis'l ike development of nose, these two

' 

very peculiar monkeys have their nasal organs 
bent suddenly upward at a sharp angle to the 
l ine of the face, so that the nostri ls are fully 
visible from the front, the whole aspect of the 
face being cnriously piquant. The species here 
figu red -the orange sn ub-nosed monkey-was 
ti l"s t made known to European science bv the 
FJ'ench missionary, A b bll David, who obtain­
ed specimens whi le travel ing in  the province of 
Moupin,  i n  Eastern Ti bet.. SOllle of his speci­
mens are preserved in the Zoological Museu l ll 
at Paris, and the colored plate of a female has 
long been the only Cfigur� available to natu­
ralists. Thanks. however, to an energetic 
English naturalist resident in China, the 

Natural H istory Museum has recently acquired a 
pair of these hitherto little known monkeys, our 
figure being taken from the male, which has been 
mounted for exhibition, and wi l l  for lll one of the 
most attractive specimens in  the large monkey case. 
Since our photograph does not attempt chromatic 
effect, it is necessary to mention that the general color 
of the upper parts is rich oli ve brown,  f1�cked with yel­
low, and suffused with rufous, while the sides of the 
face, the lower part of the forehead, and the under 
pat·ts are brill iant yel lowish orange, tending to full 
orange on the face, the naked portions of which are 
pale blue. Across the loins there is a light patch com­
parable to that of the Proboscis monkey, the tail being 
proportionately rather shorter than i n  the latter, with 
a distinct tendency toward a club shape. Altogether, 
the appearance of the animal is highly peCUliar, both 

.from the point of view of form and of coloration. The 
head, for example, in addition to its " tip-tilted " nose, 
is noticeable for its extreme massiveness, which gives 
an almost leonine appearance. And this general mas­
siveness is equally observable in the limbs, which 
are relatively shortel' than in the true Langurs, the 
feet being especially heavy and broad, with their 
toes almost concealed by long hair. 

And here the atten­
tion of the reader may 
be directed to the cir­
cumstance that animals 
i nhabiting cold coun­
t ries (and �ze-chuan, 
wllere the British Mu­
seum specimens were 
obtained, can be very 
cold) are ahnost always 
m uch more heavily and 
su bstantially built than 
their relatives f r o  m 
warmer climes. An ex­
cel lent instance of this 
phenomenon is afforded 
by the case of tigers in 
the same collection ; the 
BelJgal tigel" being a 
long, lanky beast, while 
its cousin from Mongo­
lia is a heavily bui lt  
creature, with extra­
o r  d i n  a l' i I Y massive 
limbs. 

Now, it is a remarka­
ble fact in natural h is­
tory that whereas the 
great majority of the 
monkeys and apes of 
the Old World have 
noses of an ordinary pat­
tern, that is to say, not 
very far removed from 
the type characterizing 
t.he inferior representa­
t i ve� of the human race, 
three of them have de­
veloped peculiarities in 
this respect which en­
tit.le them to be regard­
ed as among the most 
extraord inary of a I I  
four-footed beasts. And 
not tha least remarka­
ble circumstance in <'on­
nection with these nasal 
eccentricities is that the 
two extremes are found 
in members of a single 
group inhabiting widl'­
Iy distant and complete­
ly isolated areas. 

I.-Probo.oil Moue,.. U,-Snub-No.ed Monkey. 

Of course the longer 
hair of the Central Asi· 
atic animal tends to ex­
aggerate its g e n e r a  I 
massiveness, w h i c h ,  
however, would be per­
fectly  apparent even 
without this extraneous 
aid. Possibly a stout 
and heavy build, espe­
cially a8 regards the 
limbs, may aid iu pro-A CONTRAST lli NOSES. 
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tecting the circulatory system from the effects of ex­
treme cold .  

As regards the habits of the Orange snub· nosed Ulon­
key, our i n formation is  of the most m eager description ,  
These ani mals are s tated, however, to  congregate in  
troops of considerable s ize, and to ascend the tal lest 
trees (the part of Tibet they inhabit being 1110re or less 
wooded) in search of fruits, which they m uch prefer to 
leaves. 'Vhen pressed by h unger, leaves and the ten­
der shoots of bamboo al'e said to form their staple 
n utriment.  Beari ng in mind this alleged partiality for 
fruits, i t  would be most i nteresting to determine 
whether the stomach of these monkeys is as complex 
as that of the true Langurs. 

In view of the recent acquis i tion by the British 
Museum of the first specimens of the Orange species of 
snub-nosed monkeys ever seen in the count l'y, it is not 
a little curious that it was last year that the professors 
of the Paris Museu m  were enabled to publ ish ,  with ex­
cellent colored plates, the description of a new species 
of the same group, also coming from Tibet and the  
adjacent districts of North westeru China. 

This new species, which may be popularly known as 
the slaty snub-nosed monkey, is ful ly  as large as its 
more bri l l iantly·colored relative, which it also resem­
bles i n  the form of its nose. The tai l is, however, m uch 
more bushy, and long-haired throughout. And whi le  
the color of the  u pper parts and outer and front sur­
faces of the l i mbs is dark slaty-brown, the cheeks, un­
der parts, and thighs are mostly pU t'e wh ite ; the naked 
port ions of the face being flesh-co lored. 

The specimens of the slate-colored species in the 
Paris Museu m  were obtai ned i n  the northwest extrem­
Hy of Yun -nan , on the left ban k of the river Mekong, 
in the neighborhood of Yel'kalo, and it  seellls evident 
that the species inhabits the crest of the long range 
separating the valley of the Mekong from that of the 
Yang·tse-k iang. During the summer it  is probable 
that they frequent that side of the range wh ich over­
looks China, whi le  their winter quarters would appear 
to be the side directed toward Tibet. The native name of 
Tchru-tchra, or snow-monkey, sufficiently indicates the 
se\-erity of the cl imate of the region they inhabit. 
Probabl y  the Blue R iver form s  the l ine of division be­
t ween the d istributional areas of the slaty and the 
Orange Rpecies, the latter being found in So uthern 
Kansu,  Northern Sze-chuan, and Moupin. 

Despite their long isolation fr:om the sphere of 
European science, one, i f  1 I0t both, of these pecul iar 
monkeys seems to have been known to the Ch inese from 
t i me immemorial, for in a work entitled Shan- Hoi­
Ki ng, Gr " Mountain and Sea RecOl'd , "  which has been 
supposed to date from more than t wo thousand years 
B. C . ,  a so-called man of the  Heu Yeung kingdom ap­
pears. from its tip-tilted nose, to be one or other of the 
species under consideration. 

In  the foregoing remarks we have treated the th ree 
species of monkeys with eccentric nasal development 
merely as zoological curiosities. But i t  will be evident 
to every t.hinkin� m ind  that there must be a reason 
for such strange departures from the normal , and until  
we d iscover such reason we can not be said to know 
anything worth knowing about these animals. Un­
fortunately, those who have h ad the opportunity of 
seeing these monkeys in  their nati ve haunts have not 
assisted us in this mattel' ; and as neither the Proboscis 
Monkey nor the Snu b-nosed Mon keys have, we be­
l ieve, h i therto been exh i b ited in confinement, there is 
an absolute l ack of information in regard t.o thil! a l l ­
import,ant point. And that the problem cannot be  
sol ved by guessi u g  on the  pal't of t h e  stay-at-home 
naturalist lllay be regarded as practical ly  certai n .  At 
the present  day, owing partly to the anxiety to de!!cri be 
new species, and partly to the desi re to obtain speci­
mens of every animal for our m useums, there appears 
a great tendency for intelligent explorers and tl'avelers 
to degenerate frolll field naturalists into mere col lec­
tors. And the pity of this is  too obvious to need more 
than mention. It is indeed often said that it is most 
i m portant to obtain specimens of species before they 
become exti nct ; but the discovery of the raison d'etre 
of the tip-t i lted nose of the T i betan monkeys, or of 
the proboscis- l i ke organ of thei r Bornean cousin, would 
be a thousand times more va l uable than the a�quisi· 
tion of untold specimens of either. And even the re­
cently-acqui red knowledge of the existence of the 
second species of Snub-nosed Monkey pales into un­
importance when contrasted with the unsolved pro­
blem. By all means, then, let al l those who have the 
opportunity put mere col lecting into a very subsidiary 
place, and devote al l their energies to the solution of 
problems of this nature (and their name is legion) be­
fore it becomes forever too late. 

After what has been said as to the necessity of actual 
observation to determine the reason for the peculiar 
nasal development of these monkeys, it would ob·  
viously be out of place to attem pt to solve the pro� 
blem in any other way. Attention may, however, be 
directed to the circumstance that the Chiru ,  or Tibetan 
antelope, has a remarkably swollen and puffy nose. 
And although the Saiga antelope, of the plains  of 
Central Russia, has an equally remarkable nasal de­
velopment, yet it seems highly probable that in tbe 

J c itu tific jmtticau. 
case of the Chiru, at any rate, the enlarged size of the 
nasal chamber and nostrils is correlated with the  rare­
fied atmosphere of the elevated plateau on which that 
ruminant d wel ls ,  The Snub-nosed Monkeys, although 
l ivi ng at a considerably lower elevation than the Chim,  
are  yet " wel l  up i n  the world " ;  and s ince  the shape 
of the nose in the former would appear dedgned to ad­
mit the passage of as much air as possi ble  with the 
least impossible impediment, the suggestion that the 
habitat has something to do with the nose-structure 
may perhaps be suggested. As to the reason for the 
genesis of the ungain ly proboscis of the Bornean mon­
key, we have not even the rudiment of a theory to 
offer our readers.-We are indebted to Knowledge, of 
London, for the above interesting article. 

.. f • •  ., 
The OrnaDJ.enta t i o n  of Books. 

The printed page-that is .to say, the page printed 
from movable type, whether d irectly or through the 
i ntermediary stage of a stereotype plate-is almost of 
necessity less interesting than the man uscript page or 
that printed from an engraved plate. The ·d ifference is 
very obvious when one compares the title page of a 
book of th e Elzevir fol io size with the pages of the 
text. The title page wil l have been printed from an 
engraved plate of copper, and in  it the letters will  be 
composed with a great deal of care fO I' each special 
character, and also with thought for the l ine, for the 
paragraph, for the effect of the whole page, an effect, 
not, as in modern bookwork, of conventional varying 
lengths of l ines and varying sizes of letters, but with 
a serious thought for general decorati ve appearance 
of the whole. A page of the text will show, indeed, 
some attempt at d esign on the part of the typefound­
er ; and herewith begins a brief inquiry into a sllla l l  
but most attractive detail .  

The  typefounders of  Italy dropped at  once the  rr{onk­
ish character, the Gothic  character, the angular and 
difficult though picturesque letter of the monastic 
scri ptoria. They took the characters whose forms were 
furnished them by the Roman inscriptions ; and as 
they had little archeological discrimination, they m i ng­
led together in  an  equal worship characters of the first  
and of the fourth centuries A.D .  They adopted, how­
ever, from the medieval stock in  trade some of those 
curious abbl'eviations which make the manuscript page 
of the fifteenth century a misery to unpracticed tran­
scribers. In snch a book as, for i nstance, the very 
beauti fn l  boqk of 1483, . .  Roberti Vol tury De Re Mi J i ­
tari, "  a lmost ar,y succeeding three or four l ines wi l l  
supply the  curious s tudent  of  letter form with from 
two to half a dozen picturesque abbreviations, vary­
ing from the simple scrol l -shaped bar which,  coming 
above a vowel, marks the suppression of a consonant, 
exactly as the modern Frenc h  circumflex accent marks 
the p lace where of old an s had completed the word­
from this to the capital  R with a diagonal ma,rk across 
it, to the Q with a mark across its tai l and a double 
bar above it, to the P with i ts rounded top ending in 
a characteristic scroli ,  and to the dou ble p of t wo kinds, 
the one looking li ke a Greek <p, al l  of which signify 
each its own special abbl'eviated syllable. To this 
IIlUst be added the attractive variety of the larger 
letters, for there are mOI'e shapes of the capita l  T and 
the capital C than one of each. This,  however, is b u t  
a very moderate instance o f  variety in  letter forms. 
Throughout the fifteenth and sixteenth centuries t il e  
habit o f  vary ing the shapes o f  the letters prevailed, 
and Illay often be t hought to have gro w n  in force 
rather than to have decl i ned. A book as late as the 
.. Ancient Gerluany " of Philip Cl uviel' (1631) is a mine 

- of i nteresting detail to the stu dent of letter forms. 
Ignoring the engraved title page, one fi nds in the book 
proper' Roman, Italic and Greek characters mingled 
in  a m9st remarkable fashion ou every separate page, 
partly in the way of quotations fmm the n umerous 
authors by compilation from whose works the book 
was pieced together ; and then the Dedication to the 
Estates of Holland is in one and a very peculiar let­
ter, while the Preface to the Reader is in a different 
type again .  It need hardly be said t hat the tables of 
contents, the ., Argumenta Rerum " and the " Index 
Rerum , "  as well as the Greek sonnet addressed to the 
author and signed by no less potent a name than that 
of Daniel Heinsius, are all  in typography of separate 
and very artistic character. There is sti l l ,  however, 
a modificatioll to be i nsisted on, and that i s  that the 
differences among the forms of the same letter wh ich 
we find to exist in  Italian typography become here, in 
the Dutch book, extraord inarily n umerous.  A memo­
randum made IIlany years ago seems to have been lost, 
but recol lection seems to say that t wenty forms of the 
capital C and nearly as many of other letters, large 
and smal l ,  are discoveral-le in the text. The  Ital ic 
characters allow of this  variety more than do the more 
formal Roman characters, but in these last the d iver­
sity exists. And it  m u st. be observed that the same 
page, the same parae:raph,  the same sentence, gives 
us instances of these differences. Th us, the long / and 
the long s are intended to  be exactly ali ke except for 
the cross-bar ; but the s'.v are unl ike among them­
selves, and so are the /s, and taking the t wo letters 
together, six varieties are discoverable in a sentence, 
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The two letters / i, made in one piece, as they often 
are in modern times, exist in three varieties ; the double 
s, made of t wo long s's cast i n  one type ; the c t i n  one 
piece ; the capital A and the capital M, with long, 
sweepi ng, curved up·strokes at the beginning, and 
with a scrol l at the top meant for ornament alone ; the 
floriated and fantastic character &, of t wo forms ; the 
s t in one piece-all these and more than these are to 
be found i n  one-quarter page, to which,  moreover, the 
inserted quotations in  Greek character of picturesque 
design add a further charm . 

So much by way of episode. Good taste, or, at least, 
severe taste, would bid us go back to Italian models 
for all that is refined, and the act of opening the splen­
d i d  volume of the I tal ian . . Epistles of St. Jerome " 
(Ferrara, 1497) reminds the student that there is some­
thing else in  the decoration of a page than merely 
beauty of typography and varieties of that beauty. 
The text is arranged i n  two colu mns to  each page, 
with a broad, white band between,  rival ing almost 
the width of the margin ; and the column is broken 
contin ually by woodcuts as long from left to right as 
its own breadth .  These woodcuts, concerning the 
authorship of which there has been some argument, 
are of beautiful  design , in . .  outl ine," of course-that 
is to say, drawn in l ine  and without more than i ndica­
tions of folds of drapery, subdivisions of flowing hair, 
or of beard, l i ues of rock and river, and the l ike-are 
yet i n  their smal l s ize and their s imple composition of 
singulal' expression al and decorative val ue. Let i t  
be adm itted that such pictures as  these were intended 
to be colored by hand ; i t  m ust also be admitted that 
thev were intended to be lovely when not so colored, 
and i t  m ust al ways have been the fate of five  copies to 
remain uncolored for one that received its full adorn­
ment. Some of these cuts are of special a pplication as 
titles or tail pieces, as when a youth, or angel,  is seen 
supporting a scutcheon-shaped tablet bearing a text to 
wh ich St. Jerome points-" Diapsalma " or .. Nisi Do­
minus ed ifi caverit domum. "  Whether used as head 
and tai l pieces or not, these cuts are put in where they 
are wanted, and without the slightest attempt at pretty 
spacings in the page. This, i t  would seem, is a good 
hint for modern bookmakers. Besides the cuts of signi­
ficant subject there are real l y  splendid capital letters, 
white on a black ground d iversified with wh ite ba nds 
and scrolls .  The lettering itsel f is of singular grace 
and d ign ity. though without that great variety of 
form wh i < h has been al l u ded to above. The l i fe of 
St. Jeron e, at the b! gi l l l i l l g  of the vol ume, has man y 
1 I10re cuts i n  proportion than the Epist les thelI lsel ves ; 
there are t wo pages framed with very splendid out­
l i n e  borders and two title pages of Gothic character, 
as if they had been designed a century before for a 
manuscri pt and were now copied in wood-engraving. 

The wel l-known Ital ic  letter seems to have been in­
vented as a perpetuation of manuscript, because it is 
mOl'e natural to the h uman hand to write in sloping 
than i n  strictly vertical strokes, 8,nd any engro�ser 
wi l l  tell you that he can turn out Italic letter3 more 
readi ly than imitations of Roman characters. It is a 
curious question whether, if we were accustomed to 
it ,  we could read it with perfect ease, It l ingered on 
in Italy for a long ti me. The " Vellllatius," printed 
i n  Venice in 1539, finds its forms repeated, or nearly 
so, in the hundred stories of " Sansovino, " printed i n  
1571 ; nor i s  t h is a late specimen o f  carefu l ly  made 
books printed thmughout in that character. Till a 
m uch later date, and elsewhere than in Italy, the 
I tal ian type was used for prefaces and notes, as in the 
book of C l uvier cited above ; but the Roman character 
carried it  over the Italian for the great body of a book 
even in Italy outside of Ven ice. 

Of equal interest is the l ingering desire to give some­
thing of the medieval picturesqueness to letters which 
are, on the whole, Roman in character. We find th is  
more cOlIlmonly outside of Italy than in the favored 
pen insula itself, and that is natural ; but  it is curious 
to see it  prevail ing in Spain ,  and to note such a book 
as the " Lettel's of St. Jerome," in Spanish, prin ted 
at Sevi l le  in  1532, and to see how the workman has 
steered a middle course between the strong pul l which 
h e  received from Italy and the generally overmaster­
ing influence of the Church . 

It seeUls bes t to insist upon these simple elements of 
design because the modern printed book m ight easi ly 
be made beautiful i n  the ways indicated , whi le  it can 
only at great cost be adorned with splendid borders, 
beautifu l  sub-text designs or vari ety of colQr. It  is 
the faul t  which the critics find with Morris's attempts 
at special l y  made alphabets and fon ts of type, that 
he should not have �iven more variety to his letters. 
Thus, in the alphabet used in . .  The Floure and the 
Leafe," edited by F. S .  E l l is, one is at a loss to know 
whv there were not three forms of the capital T and 
six 

-
of the capital Tv, and as many of the lower case 

f or p or y instead of th e s ingle forlll of each wh ich 
one discovers in  examin i n oo  a paO'e. The charm which 
would have been gi ven b; that � ingle modification

' of 
the  typograph y  wou ld have been u nspeakable ; and  
many a reader who wou ld  not  h a ve d i scovered thp  
cause would stil l  h ave found the pa�e more lovely.­
Russell St\lrgis in  'file Independent. 
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THE SNAKE DANCE OF THE 1II0KIS.-II.* 
BY G.  WHARTON JAMES.  

At noon of the n inth day the ceremony of wash ing 
the snakes takes place i n  the snake kiva. This is a 
purely ceremonial observance. The priests have cere­
monial ly  washed themselves, but  their  snake brothers 
are unable to do this, hence they must have it done for 
them. 

I n  the underground kiva, hewn out of the sol id 
rock-a place some sixteen feet square-squat or sit the 
thirty-four or fi ve priests. I was allowed to take my 
plac� right among them and to join i n  the singing. 
When al l was ready the chief priest reverently uttered 
prayer, followed by another priest, w ho, after prayer, 
started the singing. Three 0 1' four  of the older priests 
were seated arou nd a large bow l  f u l l  of water brought 
from some sacred sprin g  many, man y  llI iles away. This 
watel' was b lessed by smoking and breathing upon it 
and presenting it  success iv�ly to the powers of the six 
world points, n01·th west, southeast, up and down. 

At a given signal two men thrust their  hands into 
the snake-contain ing ol las, and drew therefi'om one or 
t wo wl'it h ing, wriggl ing l'epti lelS. 'fhese they handed 
to the priests of the saCl'ed water. All this time the 
singi ng, accompanied b y  the shaking of the rat.tles, 
continued. As the snakes were d ipped again and 
again into the water, the  force of the  singing i ncreased 
unti l  i t  was a tornado of sound .  Suddenly the priests 
who were washing the snakes withdrew them from 
the water and threw thelll over the heads of the s itt ing 
priests upon the sand of the mcred altar at the oth er 
end of the room. S imu ltaneously with the throwing 
half  of the s inging p riests ceased their'  son g and burst 
out i nto a blood-curdl ing yell, .. O w ! O w ! Ow ! O w ! 
O w ! Ow ! "  

Then, i n  a moment, all  was q uiet, more snakes were 
brought and washed, the singing and rattl ing begin­
ning at a pianissimo and gradual ly i ncreasing to a 
quadruple forte, when again the snakes were thrown 
UpOfi the altar, with the shrieking voices yel l ing . •  O w ! 
O w ! "  in a piercing falsetto, as before. The effect was 
simply horri fying. The dimly-l ighted ki 'Ta, the 
solemn, monotonous h u m  of the priests, the splashing 
of the wriggling repti les in the water, the serious and 
earnest countenances of the  part ic ipants, the thl'Owing 
of the snakes, and the wi ld  shrieks fai rly raised one's 
hair. made the heart stand s t i ll ,  stopped the action of 
the brain, sent cold chills down one's spinal column, 
and made goose-flesh of the whole of the surface of 
one's body. 

And this continued unti l  50, 100, and even as high as 
150 snakes were thus washed and thro w n  u pon the 
altar. I t  was the duty of two men to keep the snakes 
u pon the altar, b ut on a small area less than flllH' feet 
sq uare it can well  be imagined the task was no easy 01' 
enviable one.  I ndf'ed, many of the snakes escaped 
and crawled over OUI' feel, and legs. 

As soon as al l  the snakes were washed, all the priests 
,'et i red except those whose duty it  was to guard the 
snakes. Then i t  was that I dared to r isk tak ing off 
the cap from Illy lens, point ing  i t  at the almost qu ies­
cent mass of snakes, and trust to good luck for the 
resu lt. Here is the fruition of my faith, in the fi l'Rt and 
only photograph ever  made of the  snakes of a Moki  
kiva after the ceremony of washi ng. 

And now the sllnset hour draws near. This is to 
witness the close of the n ine days ceremony.  It is  to be 
public, for the snake dance itsel f is looked upon by a l l  
the people. Long before the hOUl' the house tops are 
l ined with Mokis, Navajos, Utes, Pi  utes, cowboys, 
miners, Mormons, preachers, scien t ists, and mi l itary 
men from Fort 'Vingate and othf'r Western post s. 
Here is Ij. distinguished German sav ant, and there a re­
presentative of the leadi n g  scien tific society of France. 
Yonder is  D r. Jesse 'Valier Fe wkes, the eminent spe­
cialist of the U n ited States B u reau of E t h nology and 
the foremost authori t y  of the world on the snake dance, 
while e lbowing  h i m  and pumping h i m  on every occa­
sion is the i nquisitive representative of olle  of A merica's 
leaning journals. 

See yonder group of i nteresting maidens ; their hair 
is fixed up in the wh irls on each side of the head t hat 
symbol ize the squash blossom,  the Hopi emblem of 
pu rity and maidenhood. Some of them are " Copper 
Cleopatl'as ," indeed, and would be accounted goodloGk­
ing any where. Here is a group of laugh ing, frolicki l lg  
youngsters of  both sexes. half  of them stark naked, amI,  
except for the dirt which f l'ee ly all i es i tse lf  to them, 
perfect l i ttle " fried cupids " as they have not i naptly 
·been· described. Now, working his  way through the 
crowd comes a United States Congressman , and yonder 
is the president of a rai lroad . Perhaps one hundred 
and fifty outsiders saw the dance at Walpi t wo years 
ago. 

Sudden ly a m urmur of approval goes up on every 
hand. The ch ief priest of the  antelopes h as come out 
of the kiva, and he is  i l llmediately fol lowed bv all the 
others ; and,  as  soon as the l i ne  is  f�rmed. with 

-
reverent 

mien and stately step, t.hf'Y march to the dance plaza. 
Here has been erf'cted a cotton-wood bower cal led the 

* The reader i. referred to ' the first article on the Snake Dance in the 
SCIJ:NTmc AlIIERlCAN for June 24, 18119, a. some of the I\lust\'ations in 
that I!sue are mentioned in the present article. 

" kisi ," i n  the base of which ollas have been placed con­
taining the snakes. In front of  th is kis i  is a hole 
covel'ed by a plank. T h is hole represents the entrance 
to the underworld, and now the chief priest advances 
toward it, sprin k les a pinch of sacred meal over it, 
then vigorously s tamps upon it, and marches on. The 
whole l ine  do l ikewise. Four ti mes the priests circle 
before the kis i ,  moving al ways from right to left, and 
stamping u pon the meal-spri n kled board as they come 
to it. This  is to awaken the attention of the gods of the 
u nderworld to the fact that the dance is  about to be­
gin .  

N ow the antelope priests l ine u p  either alongside or i ll 
front of the  kis i-there being sl ight and unimportant 
variations i n  this and other regards at the different 
vi l lages-all  the wh i le keepi ng up a solemn and mo­
notonous l lU lll lll ing song or prayer, while they await 
the coming of the snake priests. 

At length, with stately stride  and rapid movement, 
the snake IlIen COIllf', led by their  chief. They go 
through the saUle ceremon ies of sprinkl i ng, stamping, 
and circl ing'  that the antelope priests did ,  and then 
l ine  up, faci ng t he kis i .  

The two l ines now for several minutes s ing, rattle, 
sway their  bodies to and fro and back and forth in a 
most im pressive and interesting manner, until ,  at a 
given signal , the snake priests break up their  l i ne and 
divide i nto groups of three. The first group advances 
to the kisi. The first man of the group  kneels down 
and recei ves from the warrior priest, who has entered 
the kisi ,  a writhing, wriggling, and, perhaps, dan­
gerous reptile. 'Vithout a moment's hesitation the  
priest breathes upon 1t, puts  i t  between his teeth, 
rises, and upon his companion's p lacing one arm 
around his shoulders, the two begi n to amble and 
prance along, followed by the th ird member of their  
group, around the prescribed circu it. With a pecu l iar 
swaying of body, a rapi d  and jerky l i fting h igh of one 
leg, then quickly dropping i t  and rais i ng the other, 
the " carrier " and his " h ugger " proceed about three­
fourths of the circuit, when the carrier drops the 
snake from h is mouth, and passes on to take his place 
to again visit the kis i ,  obtain another snake, and re­
peat the performance. But  now comes in the duty of 
the " gatherer, " the third man of the group. As soon 
as the snake falls to the ground, it natural l y  desires to 
escape. With a p i nch of sacred meal in his  fingers 
and h is snake whip  i n  h is hand, the gatherer rapidly 
advances, scatters the meal  over the snake, stoops, and 
l ike a flash has him in his  hands. Sometimes, how­
ever, a vicious ' rattlesnake, resenting the rongh treat­
ment, co i ls  read y to stri ke. Now watch the dexterous 
handl ing by a Moki of a venomous creature aroused 
to angel' ! With a " dab " of meal, the snake whip  is 
brought i n to play, and the tickl ing feathers gently 
touch the angry repti le. As soon as he  fee ls them, he 
uncoi ls and seeks to escape. Now is the t i me ! Qu icker 
than the eye can fol low, the expert .. gathere l' " seizes 
the escaping creature, and  that excitement is ended, 
on ly  to ai low the v is i tor  to witness a si milal" scene go­
ing  on e lsewhere with  othel' participan t-s o  In the 
mean t i m e  al l  the snake ·carr i ers have recei ved their 
snakes and are perambulati ng around as did the first 
one, so that, unt i l  a l l  the snakes are brought into use, 
it is an endless chain,  composed of . •  carrier, " snake, 
" h ugger, " and " gatherer. " Now and aga In  a snake 
glides away toward the group of spectators, and there 
is  a frantic dash to get away. But the gatherers never 
fai l  to stop and capture the ir  partiCU lar rept i le. As the 
dance continues, the gatherers have more than their  
hands ful l ,  so ,  to ease t he lll�elves, ihey hand over their  
excited and wriggl ing vict ims to the antelope priests, 
who, d uring the whole of this  part of the ceremony, 
I'emain i n  l ine, solemnly  chanting. 

At last a l l  the snakes have been brought from the 
kis i .  TLe ch ief priest steps forth ,  descri bes a circle 
of sacred llIeal u pon the ground, and, at a gi ven sig­
nal, all  the priests, snake and antelope al ike, rush up 
t o  it,  and thro w  the snakes they have in  hands 01' 
mouths into the circle, at the sallle ti llle spitting upon 
them. The whole of the Hopi spectators, also, no m at­
ter where they may be, revel'ent ly sp it  toward this  
circle, where now one may see through the surround­
ing group of priests the writhing, wr iggl ing, h issing, 
rattl ing mass of revolting repti les. Never before on 
f'arth, except here, was such a hideous sight witnessed. 
But one's horror is kept in abeyance for awhi le as is 
heard the p rayer of the chief priest and we see him 
sprinkle the Illass with sacred meal ,  w hile the asperger 
dOt-s the same thi l lg  from the sacred water bowl. 

Then another signal i s  given ! C urious spectator, 
carl'ied away by your i nterest, beware ! I_ook out ! In  
a momen t, the snake priests dart down, . .  grab " at  the  
p i l e  of intertwined tmakes, ge t  a l l  they can in each 
hand, and then, regard le�s of your dread, thrust the 
snakes into the faces of al l  who staqd i n  the ir  way, 
and l ike pursued deer dart down the steep and pre­
cipitous trai ls  i n to the appo inted piaces of the valley 
beneath . Here let us watch them from the edge of the 
mesa. Reverently deposit ing them, they kneel and 
pray over them and then return to the mesa as hast i ly  
as  they descended , divesting themselves of  tbeir dance 
paraphernalia as they return. 

Now occurs one of the strangest portions of the 
whole ceremony. The antelope priests have al I'eady 
returned, w ith  due decorum, to thei l' k iva. One by (Jne 
the Isnake men arrive at theirs, s weating and breathle�s 
from their run up the steep trai ls. 'V hen all ha\'e re­
turned, they step to the top of their k i va, or, as at 
Walpi ,  to the western edge of the mesa. and therD 
drink a large quantity of an emetic that has been es­
pecial l y  prepared for the purpose. Then , 0 ye gQUS  : 
gaze on if ye dare I The whole l ine of them l lIay be 
seen bending over, solemnly  and i ll most d ignified 
manner, puking forth the horri ble decoction tney have 
just poured down.  This  is a ceremony of in ternal 
purification corl'esponding to the ceremonial wash ing 
of themselves and the snakes before described. This  
astounding spectacle ends as the pr iests d isappear 
into their  k i va, where they restore the ir  stomachs to a 
IlIore normal condit ion by feasting on the piki ,  p ikami,  
and other delicacies the women now bring to  them in 
great quantities. Then for two days frolic and ff'ast­
ing is indulged in, and the snake dance in t hat v i l l age 
at l east is now o ver, to be repeated two years hence. 

But  the intel l igent reader says : You h ave mere ly de­
scribed the dance, and that is not al l .  What is behi n d  
the dance ? A most reasonable q uestion,  a n d  o n e  that 
.should be answered as far as possib le. 

. 'Vhat, t hen, is  the sign ificance, the real mf'an ing of 
the snake dance ? It i s  not, as is  general ly  supposed, 
an act of snake worshi p; Here I can do no more than 
give the barest suggestion as to what modern science 
has concluded_ It is  mainly  a prayer for rain in which 
acts of snn worship are introduced. The propitiation 
of the spiller woman at her shrine  by the offeri n gs of 
prayers and bahos by the chief antelope priest demon­
strate a desire for rain .  She is asked to weave. the 
clouds, for without them no rain can descend. The 
lightn ing symbol of the antelope pr iests ; the shaki ng 
of thei l' rattles, which sounds l ike the fal l i ng rain ; the 
nse of the whizzer to produce the sounds of the com­
ing storm-these and other s im ilar things show the 
int imate association of the dance with rain and i t s  
making. 

A l lied to rain are the fructifying processes of the 
earth ; and as -corn is  their chief art icle of food, and i t s  
germ ination, growth,  and maturity depend upon the 
rainfall ,  this has come to have an important place i n  
the ceremony. 

The use of the snake ; is for a dQuble pnrpose. In 
celebrating this ceremony it is the desi re of the snake 
clan to repr09 uce the original conditions of its per­
fOI'mance as near as possible, in order to gain a l l  the 
efficacy they des ire for their petit ions. I n. th is  origi­
'nal performance t he prayers of the snake mother were 
the potent  one�. Hence the snakes m ust now be i ntro­
duced to make potent  prayers. 

The other idea is t hat the snakes act as i n termedia­
ries to convey to the snake mother i n  the u nderworld 
the  prayers for rain and corn growth that her ch ihlren 
on the eart h have u ttered. 

Other questions, also, natural ly arise. Are the Mokis 
ever bitten by the venomous snakes, and, if so, whnt  
al'e the  consequences ? And what is  the secret of  the ir  
power in  hand l ing these dangerous reptiles with such 
startl ing freedom ? 

There are t imes when the priests are bitten, but, as 
was suggested in the snake legend, they have a snake 
venom charm l iquid .  This is  prepared by the chief 
woman of the snake clan, and she and the snake priest 
are alone supposed to know the secret of  its compo�i­
tion. It may be that ere long this secret will be given 
to the  wol'ld by a gent leman who is lal'ge ly in the con­
fidence of the Hopi, but, as yet, i t  is pract ica l ly  U ll ­

known. That i t  is an antidote there can be n o  ques­
tion . I have seen men seriously bitten by rattlesnakes, 
and in each case, after ihe use of the antidote, the 
wounded priests suffered but  s l ight ly. 

As to the " why " of the handl ing of the snakes. The 
" fact " i t  i s  easy to state ; but when 'one enters the 
realm of theory to explai n  the •• why " of the fact, he 
places h imself as a target for others to shoot at. M y  
theory, however, basf'd u pon m y  O W lJ experience i n  the  
handl ing of  thf'se u angerous repti les, is that  a fear 
with i n  yourself arouses a corre�ponding fear wi th in  the 
repti le. As soon as he feels fear he prepares to use t h e  
weapons o f  offense and defense with  w hich nature has 
provided h i m. 

If, on the other hand, you feel no fear, and, i n  touch­
ing the creature, do not h u rt h im so as to arouse his  
fear, he may be handled with impuni ty. 

Be this as it  may, the fact remains-for I have ex­
amined the snakes before. during, and after the cere­
mony-that dangerous and untampered with rattle­
snakes are used by the Hopi i n  this, their prayer to 
. •  'fhose above " for rain. 

. . .  , .  
THE New York Zoological Society has secured from 

express compan ies a concession i ll rates on l ive ani­
mll.ls, which is of great value to al l zoologica l gardens 
and preserves th ronghont the U n i ted St.atf's. Formerly 
t.he cost of transport ing l ive animals  was very h igh , 
but  the rate which has now been obt.ai ned will  enable 
large quantities of them to be brought  East at a mini­
mum of expense. 
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1 68 
THE MUNGSTEN HIGH·LEVEL ARCH BRIDGE. 

I II the issue of the SCIENTIFIC AMERICAN of March 
2(i, 1899, is an article on recent German arch bridgE's in 
which is given a comparative table of the largest 
briuges of this  type throughout the world. Although 
the Mtlngst�n bridge stands by no means near the 
head of the list i n  respect cf the total length of the 
main span, i t  possesses certain features, such as its 
great height above the r iver, the u n usual rise of the 
arch,  the i ngenious method of erection, and the ex­
tremely picturesque topograph y  of the site, which 
render it  second only to the great 840-foot arch bridge 

J titu tifit jmttitau. 
features of special interest ; but the crossing of the 
valley of the Wupper involved the construction of a 
great viaduct, whose total length, includin g ap· 
proaches, is 1 ,590 feet, and whose greatest height 
above the river is 354 feet. The plan adopted was 
selected from three different designs which were sub­
mitted to the government railway department. One of 
these proposed to span the valley with a bridge 1, 630 
feet long, which was to be carried on twelve skeleton 
towers, the four towers at the center of the bridge 
resting upon a trussed arch of 560 feet, which was to 
span the central portion of the val ley. Another  plan 

SEPTEMBER 9, I B99. 
The lengths of the various trussed spans of the super· 
structure are as fol lows : On the Remscheid end there 
is first one span of 100 feet and then two of 148 feet, 
whi le at the opposite end of the bridge, commencing 
from the abutment, there are two spans of 100 feet and 
one of 148 feet. The main portion of the superstruc­
ture above the central arch is carried at its center by 
the crown of the arch, and on either side of the crown 
it is carried u pon two vertical bents which extend from 
the arch to the superstructure at a distance of 148 feet 
and 100 feet from the crown. The w i dth of the floor 
of the bridge is 16� feet, while a batter of one in seven 

l.-JIIUNGSTEN BRIDGE-ERECT ING THE STEEL·WORK OF THE 

APPROACH VIADUCT. 
2. - MUNGSTEN BRIDGE-ARCH COJIIPLETED AND FLOOR TRUSSES BEING 

BUILT OUT TO A CONNECTION. 

3.-JIIUNGSTEN HIGH L EVEL BRIDGE, SHOWING CONSTRUCTION OF THE VIADUCT APPROACH TO THE CENTRAL ARCH. TEJIIPORARY ROADWAY BELOW . 

which has recently been opened across the gorge of 
the Ni agara River. The Mtlngsten arch has a rise of 
about 225 feet, a span of 557 '6 feet, and its floor is about 
354 feet above the surface of the river Wupper, which 
flows beneath. 

The bridge was built for the purpose of carrying the 
new railroad which has been constructed between the 
manufacturing towns of Solingen and Remscheid over 
the precipitous val ley of the Wupper. Prior to the 
construction of the road, t.he distance between these 
two centers was about 28 m iles, whereas the car­
riage of freight by the new road will only necessitate a 
haul of about one-fourth of that distance. The new 
railroad does not in itself present any constructive 

proposed a bridge 1 ,584 feet in length, which was to be 
carried upon nine braced towers of the type common 
in American railroad trestle work. with short inverted 
bowstring trusses between the piers. The third design 
was for a cantilever bridge with a central span of 560 
feet and two shore spans of about 370 feet each, the 
total length from abutment to abutment of the canti· 
lever being 1, 530 feet. T h e  first of these three designs 
was decided upon, to be built in the somewhat modi­
lied form presented in our illustrations. 

The floor of the viaduct, where it  extends above the 
sloping sides of the valley, is carried upon a n u m ber of 
braced piers, while. the central portion is carried across 
the Wupper by a central span of the braced arch type. 

is given to all t.he towers throughout the bridge. The 
piers are bui lt  in  40-foot panels, and the bracing, 
both for wind and static strains, is made particularly 
heavy. The two arched trusses are inclined inwardly 
and are arranged to lie in the same inclined plane as 
the towers of the bridge. At the crown the twin-arched 
trusses are tQe same distance apart as the width of road· 
way, that is to say, 16%, feet. They are parabolical in 
form, and the depth of the trusses between their upper 
and lower chords is about 13 feet at the crown and 39 
feet at the springings. As wil l  be seen from our ilIus· 
trations, the alternate web mem bers of the arch lie in a 
true vertical plane, with the result  t hat they coincide 
with the vertical piers and supports and form with 
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them unbroken l ines from the bottom chord of the 
trussed arch to the top chord of the superstructure 
trusses. The whole effect is harmonious and extremely 
pleasin/-r. 

A study of our i llustrations, of one· half of the great 
central arch, shows that there is a l ine of wind brac­
ing running through the lower chord

' 
of the arch and 

that sway bracing is introduced between each pair 
of vertical members throu!!hout, the whole arch. There 
is no lateral bracing, 
however, between the 
u p  pe r chords of the 
arch , the whole duty 
of resisting the wind 
�trains bein/-r thrown 
upon the lower lateral 
system.  

T h e  superstructure 
t russes do not call for 
any special description. 
They are of the stand­
ard Wal'ren type, w ith 
alternate struts and ties 
at each panel point. To 
provide for expansion 
a n d  contraction, t h e  
superstructure trussing 
is divided at two points, 
which are located at the 
towers above the spring­
ing of the main arch. 

The const ru ction of 
this bridge, which was 
carried out under Mr. A. 
Rieppel as ch ief engi­
neer, presented, on ac­
count of the great depth 
of the val ley, consider­
able d ifficulty. A special 
plant operated by elec­
tric p o  w e  r was laid 
down at the site of the 
bridge, and extensive 
bui ldings, i n c  I u d  i n g 
residences for the work-
men, were constructed. 
To begin with ,  a tem-
porary inclined rai lway 
was built parallel to the line of the bridge down 
each slope of  the valley, while a trestle  bl'i dge of 
timber was constructed to carry the " ai lway over the 
river Wupper, the inclines being worked by separate 
electric winches. The portions' of the bridge extend­
ing from the abutments to the springing piers at the 
main arch were erected first, the piers being built by 
the assistance of interior staging to their full height 
and the superstructure trusses erected on falsework 
and T,emporary trusses. After this portion of the bridge 
had been completed. temporary anchorage bolts were 
attached, which extended diagonally ba:ck from the 
first pier to an anchorage 
chamber which had been ex­
cavated from the solid rock 
of the hi l lside. These anchor­
ages were put in  to resist the 
horizontal pul l  due to the 
erection of the main arch by 
the overhang or cantilever 
principle. One of our illus-
trations shows this portion of 
the work completed prior to 
the building out of the main 
arch. 

The great arched trusses 
and the superstructure trusses 
were built out, a panel at a 
time, without the use of any 
temporary false work beneath, 
and as the overhang increas­
ed, the bending strain on the 
arch was relieved by tying 
the structure back to the 
piers. T wo of these tempor­
ary ties are shown in our i l lus­
t ration, Fig. 2. 

Unlike other g r e a  t arch 
bridges, such as those at 
Niagara, Garabit, and Grun · 
enthal ,  the Mun/-rsten bridge 
is not provided with h inges 
at the skewbacks. While the 
a bsence of these hinges pro­
duces more complexity in the 
calculation of the stresses of 
the bridge, due to the re­
versal of strains, it provides 
a structure having greater 
rigidity and offering less diffi­
cu lty in  erection. 

J c itut ific !mttican. 
PROPOSED ARMAMENT FOR OUR THREE LATEST 

BATTLESHIPS. 
By the courtesy of Rear-Admiral O'N eil, Chief of the 

Naval Ordnance Bureau, we are enabled to reproduce 
the accompanying plans, which were submitted to the 
Bureau of Construction as suggestions in regard to the 
armament and armor of our three latest battleships, 
" New Jersey," " Georgia,' and " Pennsylvania, "  au­
thorized bv the last Congress. They show the Illany 

4.-THE· lIlUNGSTEN BRIDGE . 

1l>9 
owing to the general advance which has been made in 
guns, armor and moti ve power. 

Rear-Admiral O'Neil has prepared five separate plans 
for the new ships. They all possess the highly meri­
torious and characteristic features of carrying extremely 
powerful batteries and being provided with a very com­
plete system of protection. While all of the designs 
are creditable, we must confess that the first of them, 
known as type A. of which we present two different 

views, appeals to us as 
b e  i n g decidedly the 
most efficient, and con­
taining the best com­
bination and propor­
tion of the d i ff e r e  n t 
types of guns. The five 
designs are identical in 
displacement, s p e e  d • 
and i n  the arrangement 
of the protective ar­
mor. Each plan, more­
over, provides the same 
number of guns of each 
cali bel' and the same 
distribution in the sec­
ondary batteries, in­
d eed the only modifica­
T i ons in the plans are 
those relating to the 
llJain battery in which 
are included the armor­
piercing guns and the 
heavier rapid · fire wea­
pons above 6 inches in  
cal i ber. 

The distribution of 
the armor is in every 
way admirable, and i" 
far more cOlllplete than 
anything that has yet 
been atte lnpted in  any 
of the navies of the 
world. In the first place, 
there is a complete wa-
terline belt 8 feet in 

Total lengttl, 1,500 teet ; Bpan of arch, 557'6 feet ; depttl from floor to river, 354 feet. 

depth, which extends 
from stem to stern . It 
is  9 inches thick at i ts 

improvements which are possible on a given displace­
ment as the resu l t  of the greatly increased resisting 
power of the latest type of armor and also as the re­
sult of the i ncreased energy due to longer guns and 
higher velocities. 

Our Constl'uction Bureau has never turned out a 
more creditable design than that for the " Alabama " 
class of battleships, and we notice t.hat in the succes ­
sive designs, first of the " Maine " and now of the " New 
Jersey " class, the Bureau has wisely maintained the 
general dist inctive features of the " Alabama," and 
merely added such improvements as were possible 

Armor Protection for the Five Types of B attleship. 

. .  � 

upper edge and carries this thickness for a depth 
of 4� feet, from which level it  tapers gradually to 6 
inches at the lower edge. This  belt maintains 
these th icknesses over that port ion of the sh ip  ex­
tending between the 12-inch turrets, land at i ts  ex­
tremities transverse b u lkheads, 9 inches in th ick­
ness, extend diagonally i nward to llleet the barbette 
armor of the 12- inch gu ns. From abreast of these 
barbettes to the stem and stern the waterline armor is 
gradually reduced to 4 inches in thickness. From the 
top of the waterl ine belt to the level of the upper 
deck, and extending forward and aft, as shown on the 

plans, the sides are protected 
by 6-inch armor, at whose 
ends are diagonal wal ls 6 
inches in thickness, the whole 
forming a complete central 
casemate or redoubt, within 
which are placed ten of the 
6-inch rapid-fire guns. Every 
6· inch gun is furthel' protect­
ed on both sides by splinter 

7":" , I 
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bulkheads 2� inches in thick­
ness, and each of these sepa­
rate casemates is closed at 
the rear by bulkheads of 2�­
inch steel. The 6-inch guns in 
the bow of the vessel on the 
main deck are each protected 
by a complete casemate 6 
inches in thickness on the 
outside, and with walls 5 

Side Elevation of Proposed Battleship, Type A. 

Half-plans of Upper and Main Decks, Type A. 

Half-plan of Type B. 

inches thick in the interior of 
the ship. These casemates, 
l ike the main central case­
mate, extend from the pro­
tective deck clear to the up­
per deck. Above the central 
6-inch gun redoubt there is 
another complete redoubt of 
3-inch steel, within which is 
carried a battery of twelve 
3-inch 14-p 0 u n d e r guns. 
There are also two 14-pou lJd­
ers on either bow on the main 
deck, j ust abaft of the 6-inch 
bow guns, while two others 
are placed on either quarter 
near the stern on the berth 
deck, all four of these guns 
being  also protected by 3-inch 
armor. We are indebted for our 

i l lustrations and particulars 
to Fritz MUller von der Werra, 
cid\  engineer, of this city. ALTERNATIVE PLANS �OR THE PROPOSED BATTLESHIPS OF THE " NEW JERSEY " CLASS. 

The deck protection is also 
very complete. A protective 
deck, which is 2% inches in  
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thickness on the Bat and 3 i nches in thickness on the 
slopes, extends throughout, the vessel. The deck above 
the central casemate or redoubt, i n  which the 6 - inch 
rapid-fire guns are located, is  to be of 2 - inch plates at  
t h e  extremities of these casemates, as shown i n  the ac­
companying armor plan. The barbettes for the 12- inch 
gUlls wi l l  be 12 i nches i n  thickness outside the diago­
nal armor and 9 inches i n  thickness on the i nside, 
w hi le the turrets are to have 12 inches of armor for the 
incl ined port plates, the sides and the rear plates are 
to be 1 1  inches, and the top plates 1% inches thick. 

Amidshi ps, on each side of the vessel, are to be a 
bal'bette and turret for a pair of 8-inch guns, the bal'­
bette arlllor to be 7 i nches and the turret armor 6 
inches i n  thickuess, whi l e  a 3-inch ammunition tube 
wi l l  extend down to the protective deck. Forward, 
above the 14-pounder battery, wi l l  be a conning tower 
wi th  10- inch armor and a 6-inch armored tube below 
lead ing to the protel'tive deck, while aft, s tandipg 
above the 14-pounder redoubt, will be a signal tower 
protected with seven inches of steel. 

T he armament wi l l  be extremely powerfu l .  The 
main battery will  consist of four 12-inch guns, 40-cal iber 
guns each of 58, 221 foot tons energy. di8posed in  the two 
mai n turrets fore and aft ; fou r  45 - cali ber 8-inch riBes, . 
each of 13, 602 foot tons energy, disposed in the two 
t urrets amidsh ips on either beam ; and twelve 6- inch 
50-cali bel' guns each of 5, 838 foot ton� enel'gy, carried 
i n  the closed central casemate and the  two bow case­
mates on the main deck. The secondary battery wi l l  
consist o f  sixteen 3- i nch 14-pounder guns, sixteen 3-. 
pou nders, sixteen 4-shot automatic pounders, six 
single-shot 1 -pounders, ten machine guns, and t wo 
field pieces. 

There is  no ship aBoat carrying a battery of such 
enormous enel'gy as th is, although by the time these 
thl'ee vessels are aBoat-such is the rapidity of the 
developmen t of naval armament-it is  probable that 
they w i l l  be equaled, if  not outmatched, by ve!!sels 
already bui lt  or bu i lding i n  other parts of the world. 

We wt'lcome the return of the 8-inch gun . It  proved 
i tself to be the most efficient weapon used at Santiago 
and Mani la. for although the hit.s were not as n umerous 
as those made by the rapid-fire weapons of 6 and 5-
inch cal iber, t he destructive effect was greater than 
that of any other type of gun carried i n  the war. 

One of the plans herewith reproduced shows a modi­
fication i n  which there are eight in place of four  8-inch 
guns, arranged in  fou r  tu rrets, two on each beam. 
There are two other plans identical with this last ex1 
cept that one of them substitutes four lO-inch guns 
for the 12 - inch, and the other substitutes two lO-i nch 
and two 12-inch for the four  12-inch. In  the l;1econd, 
third and fourth plans the fore and aft fire is the salDe 
as in the first plan, while the bl'oadside fire is i ncreased 
by two 8-i nch guns. The fifth plan differs from all the 
others in having no 8-inch guns and i n  carrying sixteen 
i nstead of twelve 6- inch guns, eight of these firing on 
each broadside, four dead ahead and two dead astern. 
We t h i n k  i t  is l ikely that the first of these designs wi l l  
find most fa vor with our naval officel·s. 

If, on a displacement of 13,500 tons, the Construction 
Bureau succeeds in  bu i lding sh ips with . th i s  magn i fi­
cent system of protection with such an u nprecedented 
battery and with 18 knots speed, without red ucing the 
necessary alllount  of stO l'es, amlllun i tion and berthing 
accommodat.ion , i t wi l l  prod uce by far the most effec­
tive battlesh ip  that the world has ever seen. 

. .. . ' .  

The Princeton Patago nian EXI.edUlon. 

Prof. J. B. Hatcher of Princeton U n iversity has j ust 
returned from his geological expedition to Patagonia. 
After reaching the Straits of Magel lan, Sandy Point 
was selected as the headquarters of the party and they 
then set out for the purpos� of explomtion and the 
collection of fossi ls, vel·tebrates and invertt'brates. As 
no m llseu m  in the northern hemisphere contained any 
considerable collection of Patagonian fossi ls, no d irect 
comparison of the northern and southern forms could 
be  made. The pri mary object of  Pmf. Hatcher's expe­
dition was to make t.he most extensive col lections pos­
sible of fossils of Patagou ia. He also devoted consider­
able attention to gathering ethnological, botanical and 
zoological specimens_ '.rhe first Mesozoic mammals ever 
discovert'a were found in Patagonia on this  exped ition, 
and upward of th i l·ty cases of Mezozoic vertehrates 
were shipped north. Natural l y  Prof. Hatcher gath­
ered much valuable matel'ial i l I u 8 trating the l i fe and 
customs of the Patagonian Indian tribes, and he has 
obtained an import·ant  sel'ies of photograph ic nega­
ti ves which depict the geological and physiographic 
features of that region. 

. ' . . . 

ACCORDING to The Canadian Engineer, the l ast relic 
of the fil'st epoch of rai l way engint'eri ng in Canada i s  
passing away i n  the  form of the tubu lar bridge which 
spans the Ottawa River, nea r its junction with the 
St.  Lawrence, and a truss bridge is to be erected i n  
its place. The old bri d ge i s  not on ly  the last o f  the 
t.ubular bl' idges in  Canada, but is also the last on this  
continent, S8 that its rewoval is  really a historial 
event. 

j',itut ifi, �mtti,au. 
E ngineering Note •• 

An elevated railroad is to be constructed between 
Chattanooga and Lookout  Mountain. The new line 
w i l l  be 2, 300 feet long. 

Liquid asphalt is being employed to sprinkle the 
h ighways of Kern County, CaL , neal' Bakersfield. The 
indications are that the experiment wiII be successful .  

Two fint' bronze breech-loading cannons captured 
from the Spanish at the battle of Manila Bay are to 
be remounted at the main entrance of the Navy De­
pal·tment. 

French rai lroad companies believe in advertising 
even on railroad tickets, and the courts have at last 
ordered the compan ies to provide passengers with sea­
son tickets with  no extraneous matter. One rai lroad 
company increllSed the number of ad vertisements until  
a season ticket was as thick as a pocketbook and com­
muters refused to carry them. 

According to investigations which have been made 
on the spontaneous combustion of coal, care should 
be taken that the coal on ships be stored only on i ron 
Boors and i t  should be covered. The height of the 
heap should  not exceed 7 or 8 feet, and steam pipes 
and flues should be at least 20 feet away. For sea 
voyages the coal should not be loaded earl ier than one 
month after i t, is  m ined. 

The effect of scraping a water main t went.y-four 
inches in d iameter is shown by  the recent work of this 
kind done at Plymouth, E ngland. According to The 
Engineering Record, a pipe scraper or " go-devi l " was 
passed through the main and several tons of material 
were removed in this manner. The cleaning of the 
pipe resu lted i n  an increase of its discharge frolll 2 ,000, -
000 to 3,000,000 gal lons per day. 

To prevent the formation of cracks in hardening 
steel the metal is  coated w ith lime, and finally is heated 
to a cherry red heat, and is then immersed for some 
seconds in warm water, after which it is i mmediately 
plunged for about double the former period into a 
bat h  of rapeseed oil, and is finally transferred to a 
moderately cool bath of rock oil  or water mixed with 
waste lime. This forms the su bject of an English 
patent. 

The Bureau of Construction of the Navy Depart­
ment has ordered the work of outfitting the convt'rt�d 
yachts , .  Wasp," , .  Frolic " and " Dorothea " to proceed 
at the Norfolk navy yard. The Bureau of Naviga­
tion believes that these small vessels can be advant­
ageously used in coast survey work, which has hereto­
fore been done by vessels of much larger type. The 
converted yachts • •  Eagle " and " Yankee " have been 
engaged in th is work for some l ittle time. 

The old fil'lll of R. Stephenson & Company have now 
joined the ranks of publ ic  liabi l ity companies. This  is  
a h istorical factory, having been established i n  1823 
by George Stephenson, Edward Pease, of Darli ngton, 
and his relative Thomas Richardson, and Robert Ste­
phenson. They built  not only locomoti ves, but also 
marine engines. Now the new company has begun a 
shipbuilding yard at Hepburn, and a new graving 
dock is to  be  constructed, which wi l l  be  the largest 
on the eastern coast of England. 

In  rail way bu i lding in  Soudan there are two harp 
players and a flute player to every gang of 40 or 50 
men. As long as the mus ic  is  brisk, the laborel's do 
not seem to feel fatigued, and generally the m usicians 
are the first to flag. It is a well known fact that even 
in our own cou ntry the foreman of a construction 
gang of negroes lmows that he can get a larger amount 
of work out  of them if they are kept singing. In 
C uban tobacco factories, i n  the big room where the 
cigar makers work, there is always a reader who reads 
novels and papers whi le  the men m ake the cigars. 

In the reign of the English King Henry VII .  (1485-
1509) . there existed a company of mari ners who had 

. authority by charter to prosecute persons who de­
stroyed sea marks, etc. In May, 1514, Henry VIII.  
formed this company i nto a perpetual corporation by 
the style of the " Master Wardens and Assistants of the 
Gui ld  of the Undivided Trinity, in the Parish of Dept­
ford Stl'ond, in the County of Kent. " A lthough the 
functions of this society have been very much cur­
tailed, the sh ippin g  world owes i t  a debt of gratitude, 
since it was the originator of the first attempt at the 
scientific i l lumination of dangerous spots on the coast. 
A further h istory of .. Lighthou!<e I l lu mination" wi l l  
be found in the current S UPPLEME N'f. 

In the new process of m an u facturing sheet glass the 
plastic gl ass is  rol led between metal plates and rol lers 
covered with a soft permeable material , such as paper, 
wood pulp, asbestos or cel lu lose. It. is said by means 
of this process !lheets of u n usual th i n ness and very 
smooth and transparent can be produced. The glass 
Illay be rolled in various ways, such as between rol lers, 
arJ'anged so as to deposit the rolled sheet upon a plate, 
or by several pairs of rollers afl'anged so as to rol l the 
plate thinner and th i nner. Provision is also made by 
the inventor to keep the fibrou8 materials moist during 
the rol l ing- by having hollow spaces i n  the plates and 
rol lers with perforations extending to the surfaces, by 
which water emn be supplied from. withill. 

SEPTEMBER 9. 1899. 
Electrical Note •• 

The United States navy will equip a tugboat with 
an electric l ight plant which will  enable the boat to 
l ight vessels which may be out of commission or that 
may be undergoing repai rs. 

The street rai lway companies of Great Britain are 
JIsing on roads now in operation, and have ordered 
for roads which are being constructed , between 2,500 
and 3,000 electric motors, and according to a street 
rai lway journal, nearly or quite 20, OUO horse power of 
American electric rail way generators. 

Electricity wi l l  p lay an important part in the coming 
Dewey celebration. The City Halls i n Manhattan and 
Brooklyn wil l  be bri l l iantly i l luminated as wi l l  also be 
Grant's Tomb, and the Brooklyn Bridge wi l l  d isplay 
magn ificent lamps so as to show the words " Welcome 
Dewey. " The letters wi l l  be 36 feet long and they wi I I  
extend for 300 feet. 

High voltage incandescent  lamps are not used to any 
very large extent, but, according to E lectricity, there 
is an installation of a 250-volt system at a small  town 
in Italy cal led Arenzano. Tht' instal lation is on the 
three-wire direct current system. The power is de­
rived from a water power a mile and a half distant,  
and current comes without transformation. The work 
is said to be very successful .  

Prof, Blake, of the University of Kansas City, Kan­
sas, who has lately been studying the effect of elec­
trolysis upon water mains and gas pipes, states that 
there are some places i n  that city where an incandes­
cent lam p can be l ighted by s imply attaching it to a 
fire hydrant. Some of the water pipes taken u p  see llled 
ready to go to pieces, and i n  some of the pipes it was 
possible to penetrate the metal with the blade of a 
knife. 

The Electrical Congress wi l l  be held at Paris during 
the Exposition, and wil l begi n August 18, 1900_ The 
work is divided into the fol lowing classes : 1 .  Scien­
t ific methods and instruments of measurement. 2. 
Production of electric energy ; transformers ; transfer 
and distribution ; electric l ighting ; tract iol l .  3. E lec­
tro-chemistry ; electro-metallurgy ; accumulators ; elec­
tric furnaces. 4. Telegraph y ; telephones and val'ious 
applications. 5. Electro-physiology. 

A water fal l on the Platte River west of Fremont, 
Nebraska, will probably be util ized to transmit power 
to Omaha, thirty-five m ilt's distant. '.rhe water fal l 
is 130 feet high and is sufficient to operate a 25, 000 horse 
power electric plant. It is proposed to make a canal 
having a grade of one foot per mi le along the base of 
the ridge which runs parallel w ith the r iver for some 
distance. The construction of the canal and reservoir 
will entai l an expense of about t wo mil l ion dol lars. 

Among the industries where electricity is particularly 
valuable is  in  hat manu facture. The power is  re­
quired, not only to turn machinery, but tD heat tools 
that m ust be used for finishi ng. The 'Vestern Elec­
trician recently had an interesting article on the sub­
ject which showed a n u m ber of devices for the use of 
this industl'y, inc l uding electrical ly heated pressing 
machi lles for straw hats, electrical ly heated i roning 
machines, soft hat curl ing machines, internally  heated 
Banging bag, etc. 

The Navy Department has prepared plans for an 
exten:sive electrical ly-operated machine shop, to be 
erected at the New York navy yard. The current 
consists of three 400-ki lowatt directly-connected t wo­
phase generators supp ly ing current at a pressure of 
220 volts. A complete system of motor-driven ma­
chinery wi I I  be i nstal led,  and every machine tool re­
qu iring  more than five horse power wi l l  require an 
i ndependent motor connection. Thirteen electric 
cranes wi l l  be i nstalled in  various parts of the shop. 

Some interesting experi ments in  wireless telegraphy 
have recently been cal'ried on between the Blue Hi l l  
Observatory and the  Harvard Memorial Tower i n  
Cambridge, Mass " t h e  d istance being about twelve 
mi les. The results have been encouraging, although 
there is considt'rable disturbance, owing to the many 
electrical influences in the vicinity. Special attention 
is  being devoted to the e l im i nation of these d isturbing 
factors. The experiments are being carried on under 
the direction of Pmf. A.  L. Rotch. The apparat us at 
the Blue H i l l  O bs er vatory is attached to a kite. 

G. Hellmann points out in Terrestrial Magnetism 
that after Columbus d iscovered the variation of the 
magnetic declination in 1492, the belit'f gained ground 
among mariners that the longitude cou l d  be immedi­
ately determined from the variation ; but Mr. Hell­
mann poi n ts out that the variation remained unknown, 
outside naul;ical circles, unti l  it was independently 
discovered in connection with the use of the compass 
for portable sun dials. It was Georg Hartmann, a 
mathematical inst,rument maker at N uremberg, who 
d iscovered the magnetic variation on land and fou n d  
i t  t o  b e  o n l y  s i x  degrees east a t  Rome i n  1510.  For 
nearly one h undred years after th is d iscovery most of '
the .writers on magnetism and d ials om itted all men­
tion of the decl ination and assumed that the need le 
pointed true to the polar star. By sighting along the 
needle to tlle polar star1 the varIation WII,S weasured. 
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PHOTOGRAPHY OF THE STOMACH. 
Dr. Ma.x Einhorn, of New York city, made a com­

m u nication to a medical journal some seven years ago 
regarding .. gastrodiaphany," in which a miniature 
Ed ison lamp in a special mounting attached to a soft 
ru bber tube containing a wire was introduced into 
the stomach so that an examirmtion can be made of it .  
This  method was called . . gastrodiaphany," as the 
stomach became translucent. The objilct of this de­
vice was to show the size and s ituation of the stomach 
to the  eye and also to recogn ize tumors or other gross 
anatomical changes of the anterior wall of the stom­
ach . This was, of course, a different apparatus than 
the " polyscope, " wh ich is used 
for looking into the stomach, 
and was not intended to replace 
any such device. It has been 
found to be of considerable 
val ue to surgeons, 

In  the same paper Dr. Ein horn 
descri bed : a camera for photo­
graphing the interior of the 
stomach, but owing to technical 
difficulties, the camera was not 
constructed by Dr. Einhorn. 
Such a camera has, however, 
been perfected by DI", Fritz 
Lange, of M unich,  Germany, on 
almost the identical l ines given 
by Dr. Einhorn. 

Through the courtesy of Dr. 

J , itu titi, �mtti,au. 
which the containing vessel is of copper, its form be­
ing about the same as that of the plati n uIll vessels. 
Its volume is somewhat greater, being 300 c, c. , thus 
permitting him to use about 200 c. c. of" hydrofluoric 
acid, whose conductivity is increased by the addition 
of 60 grammes of acid fluoride of potassiu lll . The 
electrodes are of platinuIll, as befol'e, but  have a larger 
surface ; they are made in the form of hol low cylinders 
open on one side. 

The mixtlll'e of hydrofluoric acid and fluoride hav­
ing been careful ly freed from water, the electrolysIs is 
carried on very satisfactorily in  this appal'atu�, and 
the containing vessel is  not at tacked. It is probable 

M. Moissan considers this apparatus a decided im. 
provement upon those which have existed heretofore, 
and has been using it  in the experiments which he has 
been making recently in his  laboratory ; he also ex­
pects to use it io advantage in a series of new experi­
ments, in which it wi l l  be necessary to have a flonstant 
stream of fluorine. 

• .  e . ..  
The Origi n of the Dechnal System. 

The decimal system, it has been said, was evolved 
from the human hands, wh ich, w ith their ten fingers, 
constituted the only counting- board used by primitive 
man. It is well known that the system was not per-

fected until ciphers were i ntro­
duced. This cipher system was 
invented in India in the fifth 
celJtury, and its introduction in-

. to Europe is general ly  credited 
to Leonardo Fibronacci, better 
known as Leonardo Pisano, the 
author of Liber aba ci, published 
in 1202. Leonardo learned the 
Arabian tongue and art of reck­
oning from his father, who l ived 
in the Arabic city of Bugia. 
But  before Pisano's t ime, anoth­
er Liber abaci had been written 
by Gerbert (translated in  1843 
by the French academician Cha­
sles), wh ich is based on a cipher 
system. At the last Toulouse 
congress, R. Astier showed that 
the same system had already 
been employed in the Geometl ia 

of Boethius (sixth century), and 
hence lon� before the introd uc­
tion of Arabic signs into Europe. 

Lange we are enabled to present 
an accurate i l lustration of the 
device employed. The camera 
is  a marvel of compactness, and 
is constructed on exact l y  the 
same principles as all cameras 
for taking moving photographs, 
although, of course, there is  n o  
attempt made t o  combine them 

DR. LANGE'S APPARATUS FOR PHOTOGRAPHING THE STOMACH. 
Astier states that the count in�· 

board (abacus) of the Greeks and 

so as to project the actual operations of the stomach. 
The camera i tself is swallowed by the patient, and it 
contains a small electric lamp for il luminating the walJ.s 
of the stomach. A photographic film twenty inches 
long and a quarter of an inch wide is wound at the 
bottom of the camera. One end of the film is fastened 
to the cord, which runs freely in the tube. When the 
cord is pul led, the film is drawn slowly past the lens, 
The cord and the conducting wires m ust, of course, be 
swallowed with the camera itself. When the camera 
reaches the bottom of the stomach the surgeon begins  
to pu l l  the cord, which runs the film past the lens. 
The electric light is then turned on, and, after the sen­
sit ive film has been i mpressed with the image, the cur­
rent  is turned off and another section of film is brought 
into play until the requisite number of pictures have 
been obtained, then the entire apparatus is withdrawn 
from the stomach of the patient and the films are care­
fully developed and enlarged. 

. ' "  _ 
A NOVEL ELECTRICAL EFFECT. 

Mr. George W. Patterson, of Chicago, 
us with a photograph of an . .  electrical 
spectacu lar effect, " wh ich he produces at 
entertainments which he gives. The 
graceful  figures of light shown in our en­
grav ing  are produced by electrically 
l ighted Ind ian c lubs swung i n  a dark­
ened room. 'rhe c lub is of special con­
struction and the current is supplied by 
flex ib le  wires inclosed in a rubber tube. 
Three seri es of e ight, three, and one­
candle power colored lamps are set i ll 
sockets i n  the club at r ight angles to t l  e 
center of the club, which is �pl i t  length­
wise. At the tip of the club is a 32·candle 
power lamp. When the clubs are swuug 
at ordinary speeds the effect is very 
beautiful, an operator behind the scenes 
manipulating a switch board turning on 
and off the l ights in  the two clubs, which 
are swung to music, The patterns are 
almost i nfinite i n  their variety and sug­
gest the engine ·turning on our ban k bills, 
Storage batteries furnish the current 
when the regu lar incandescent ciI'cuit 
cannot be tapped. 

• • • 
Production of FlnorlLe by the 

Electrolytic Method. 

has favored 

that the fluorine wh ich comes off, being in solution i n  
the liq uid, attacks the copper t o  a slight extent a t  first, 
and forms upon the surface of the vessel a th in coat­
ing of fluoride of copper, which serves to protect i t  
from further action. This explanation is  borne o u t  by 
the fact that when copper electrodes are used, the 
formation of a layer of truoride i s  observed upon the 
anode plates ; this layer acts as an insulator and pre­
vents the current from passing. 

The amount of fluorine produced by this apparatus 
is large enongh to give good results ; for instance, by 
using a current of 15  amperes at 50 volts, M. Moissan 
has obtained a rate of production correspondin� to 5 
liters per hour, the experiment lasting six Illi nutes. I II 
a second experiment he employed a current of 20 am­
peres at the saUle voltage, and the prod uction reached 
the rate of 8 l iters per hour. However, this second ex­
periment cannot be carried on for any length of time, 
as the liquid heats exce�sively, in spite of the fact that 
the apparatus was cooled to as low as _500 C. The 
fluorine given off in this latter case carries along with 
it a large quantity of the vapor of hydrofluoric acid.  

ROlllans, which serves as the basis 
of col umn reckon ing, was invented by the Babylon ians, 
who, it  will be remembered , are usually thought to have 
used only the duodecimal system. Astier supports his 
assertion by citing an old abacus which seems to have 
escaped the attention of such mathematical h istorians 
as Chasles, Montucla, Marie, Bossut, as well as the 
old lexicographers Rich and Saglio. The prec ious 
document in which the abacus is described has been 
preserved by a Renaissance scholar, Bolsani (Pieri us 
Valerian us), in his work, De sacris A e,qyptiorium lit­

terie. The system which he describes contains n ine 
n u mbers, running from one to nine, a cipher, or zero, 
being d ispensed with by using a special column and a 
decimal arrangement of figures progressing from left to 
right. The n umerical characters of this abacus of 
Bolsan i's are in every way similar to the cuneiform 
letters of the Chaldeans and enti rely d ifferent from 
Arabic numbers. Bolsani's abacus would therefore 
lead us back to Babylonian days ; and the period or 
comma which plays so important a part in the decimal 
system is really a cuneiform character. 

Astier has requested Assyriologists carefully to ex-
alll ine the statue  of a builder ill the 
Louvre, usual ly designated as the statue 
of King Gudea (2500 B. C.) It is  gener­
al ly  supposed that Gudea is here repre­
sented as a bui lder holding in his hands 
rule and compass and on his knees a 
rectangular tablet on which the scale of 
Babylonian measurements of length are 
inscribed, to�ether with a figure which 
has h itherto been considered the plan of 
a building. Astiet' holds that this scale 
is perhaps a Babylonian abacus, and 
King Gudea is represented as the in­
ventor of the decimal system. So bold 
an hypothesis can be accepted only after 
a most search ing investigation on the 
part of Assyriologists. -Prometheus. 

• • •  
Absorption o f  N itrogen. 

It  is pointed out in Nature that, in con­
nection with the preparation of argon, 
while Prof. RalUsay used magnesiu m  for 
the absorption of nitrogen, Ouvrard sub· 
sequent l y  proposed l i thium and Ma· 
quenne recollJmended a mixture of l ime  
and magnesiu lll . D r. Hempel, however, 
has investigated t h e  su bject systemati· 
cal ly and finds that a lllixture of calci ullJ 
and sodiu lll is much more effective. He 
llI ixes 1 gram me of finely divided mng" 
nesium with 5 grammes of  coar�ely po,,' 
de red lime and 0 '25 gramme of sod i u l l l  
I n  a comparative time experiment I hp. 
rates of absorption of nitrogen by mag· 
nesium, l ithium, l ime-magnesiulIl, ani' 
l i llie-magnesium sodium were in the rati" 
1, 5, 8, and 20. 

• •• 

M. Moissan has lately presented to the 
Academie des Sciences a dEJscription of 
h is new apparatus for the preparation of 
fluorine by the electrolytic method. Up 
to this time platinum vessels and elec­
trodes hlwe been .used for this purpose, 
but as t lH'Y are attacked duri n g  the op· 
eration, the preparation of fl uorine by 
this method i n volves a considerable ex­
pense. M. l'lfoissan has for some t ime 
been carrying out a Eeries of experi ments 
wi':h this element, and has recent ly  de­
signed a new electrolytic apparatqs t .. IlrECTS OBTAINED WIlli INDIU Olol1lSS .Ql1lniD WIta ELECTRIC LAMPS. 

A RUSSIAN expedition w i l l  visit the New 
Siberian Islands next Hpring. The Cza,� 
will assist the expedition. 
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weather and a heavy sea. 

Halifax, Nova Scotia. 
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and within two years we can number our carriages by 
the thousand. 

. �  . .. .. 
,.,he Proposed United States Cruisers. C urious Graving Dock. 

The new graving dock opened recently at
-
the Union 

Docks, Limehou.e. London, is peculiarly interesting 
from the fact that in  order to construct it  the buried 
hulk of an old East Indiaman, called the . . Canton,"  
had to be excavated and cleared away. I n  1818, when 
Mr. Henry Fletcher was making arrangements for the 
building of the docks on their present site. he pur­
chased the old East Indiaman, sunk her. erected 
gates at her stern. and made a unique dry dock which ,  
until 1898, formed the  third or lower dry  dock. 

To the Editor of the SCIENTIFIC AMERICAN : A u t o mobile News. 
In your issue of August 19. I notice an article refer­

ring to the projected second class cruisers for the 
U nited States navy, and as I take the keenest interest 
in your navy as well as that of my own country, per­
m i t  me to make a few snggestions. 

Prizes were offered last November in Paris for a feed­
ing pillar to supply energy to electric automobiles. · A 
number of devices were submitted, and in some cases 
arrangements were made for prepayment for the en­
ergy supplied . The pil lars were found to be too ex­
pensive, so the prize was divided among t wo competi­
tors, and the j udges are. of the opinion that there is 
still  room for further improvements. 

I must say in looking over the particulars regarding 
these projected vessels, t.hat I fully agree with t.he 
comments on the sallle ; for to build the vessels as pro­
jected would be to build a vessel of as obsolete a type 
as H. M. S. .. Mercury " in the British navy, built in 
1878, twenty-one years ago. with the exception that the 
battery would be modern. The " Mercury " is a vessel 
of 3, 730 tons displacement. 16 '8  knots speed. coal ca­
pacity of 780 tons, no protective deck, and a battery of 
thirteen 5-inch slow-firers and fifteen smaller quick­
fil'ers and four torpedo t ubes. Now I must say I have 
al ways admired the skill  of United States designers in 
designing the vessels of the navy. for they have always 
turned out vessels in a good many points second to 
none in any navy ; but in these proposed designs, it 
looks like a going back in naval Itrchitecture for 
twenty yeal·s. I n  your article you have prepared 
tables of comparison of several ships. Now. of course 
there are a great many points to be looked at, apart . 
from the requirements, v iz . : Speed. coa l endurance, 
gun power. and defens i ve powers. There is the point 
to be considered. for w hat particular service they are 
intended. Now, as they are to be sheathed and cop­
pered. I presume they are mostly  for fOl'eign service. 
Other points to be considered al'e structural strengt h 
and freeboard (features of the utmost importance i l l  
relation to  seaworthiness) : also the quantities of am­
munition and stores to be carried. 'I'he latter are 
points to be taken into con&ideration in maki ng com ­
parisons; and as these do not appear i n  tables of com ­
parison , it i s  d i fficult i f  n o t  impossible t o  fairly com­
pare one sh ip  with another. Of cOUl·se. another point 
mentioned by you is the accommodation for officers 
and crew. 

The automobile industry appears to be on a good 
financial basis. When the bicycle first became so pop­
ular. JUen went into the business with insufficient capi­
tal , and the result is that the failures were legion. The 
automobile business, on the contrary, appears to be ap­
proached with better provision of capital and b usiness 
organ ization. Many other industries, such as tire 
makers, makers of bearings and furnishings of steel, 
will be greatly benefited by the new industry. 

The Horseless Age recently published a little w ri nkle 
which will be valuable for owners of motor carriages. 
It consists of a meter to determine the grades and can 
be made by almost anyone. It consists of a pointer or 
pendulum which follows a graduated arc di vided off 
into degree marks. This is fastened to the carriage at 
any convenient place, preferably where it can be seen. 
As the carriage ascends the grade. the pointer. actuated 
by gravity, will indicate the steepness of the grade 
which is bei n� ascended. 

There are now over 7, 000 o wners of automobiles in 
Europe, and the number of vehicles is, perhaps. 10, 000, 
and of this number, says the Annuaire Genel'ale de 
I'Automobi le, there are no fewer than 5, 606 in France. 
Out of this n umber no less than 4. 541 are scattered 
th rough the departments. There are 619 manu­
facturers in FI·ance. not including the makers 
of pal·ts. 998 d ealers i ll them, 1 ,095 repair shops, 
3, 939 stores for oi l ,  gas. etc .• and 265 electrical charg­
ing plants and ch arging " posts . " The figures seem 
very high. 'Ve doubt very much if  there are 619 
regular manll fal'turel's of automobi les, although 
there may be 619 firms t h at have made one or more 
automobiles. Making one earriage. however, does not 
constitute a factory in the ordinary sense of the word. 
For the remainder of Europe the figures are not very 
complete. There are 268 owners of automobiles in 
Germany. 90 in Austro- Hungary, 90 in  Belgium.  44 in 
Spain .  304 in  Great Britai n. 111 in Italy. 68 in Holland. 
1 14 in Switzerland . It  is impossible to state at the 
present time how many automobiles are in this coun­
try. It  is estimated that the number of them is  500. 
The Electrical W OI'ld, however, considers these figures 
too high. and we think that 300 or 350 would be nearer 
the figure. A large number of concerns are preparing 
to turn out carriages of all kinds in  large quantities. 

• · e  . •  
Tile H u ildlng Edition Cor September. 

The September Bui lding Edi t ion is. as usual, filled 
with handsome illustrations of the most modern types 
of houses. Among its attractive features are Joaquin 
Mil ler's cabin at Meridan. Washington. D. C. ,  the 
Schloss -Neusch wanstein in Bavaria. and Old Colonial 
Doorways in Bond Street. The last belongs to a 
series of important measured drawings of old houses 
which are steadi ly  van ishing. The modern houses 
i l lustrated in this number are numerous and their 
range in price is considerable. 

• I • • • 
The Current S u pplemcnt. 

The current SUPPLEMEN'l" No. 1236, is an unusual ly  
attractive number. .. The Growth of the Mind " is by 
Dr. James Weir. Jr. , and is an interesting art icle giv­
ing the observations of a nat.uralist on the develop­
ment of a bil'd's mind. . .  The Destruction of the Ex­
hibi tion Buildings at Como " i l lustrates the fierce fire 
which destroyed famous scientific relics of Voita and 
Galvan i .  . .  The Relations of Physics lind Astronomy 
to the Development of the Mechanic Arts " is by 
Prof. Clevelanrl Abbe. .. In Kaiser Wilhehnland " is 
an art. icle describing the manners and customs in the 
German colony of New Guinea ; it is  accompanied by 
sixteen i l lustrations. " The Discovery of the A gora at 
Corinth " is  by Prof. Rufus B. Richardson. . .  South 
American Trade " adm irably  supplements the Consular 
Notes. "AI·ti Ccial Foods; Why These Exist and What 
They Are " is by Prof. Remington. Before goi ng any further, I want to say I am pleased 

to see the cudgels taken up in behal f  of the U nited 
States steamship " New Orleans." I have had the 
pleasure of seeing her when on her way in company 
with the " San Franci sco " f!'Om Elswick to N ew York. 
as they touched at this port, and I m ust say she was a 
fine ship in every particular; the only objection I had 
to her was that her freeboard was a l ittle low and she 
was in  all probability a wet sh ip  in a seaway. 

C o n tents.  
( I l lustrated articles are marked witb an asterI8k.) 

AlCed, temperat ure of tbe . . . . . . . .  164 
u Alabama." 8Deed trial of the . •  16'J 
A tbara bridlCe: . . . . . . . . . .  , . . . . . . . . . . 162 
Automobiles . . . . . . . . . . . . . . . . . • • . . • .  172 
Battleships,  proposed armament 

of" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169 
Books, new . . . . . . . . . . . . . . . . . . . . . . . .  173 
Books. ornamentation of . . . . . . . . . 166 
Brake. trolley car . . . . . . . . . . . . . . . . . 162 

Electrical notes . . . . . . . . . _ . . . . . . . . . . 110 
EngilleerinlC notes . . . . . . . . . . . . . . . .  170 
14'l uorine, production of . . .  " ,  . .  , .  171 
I nventions recently patented . ,  . .  173 
Locomotive, accurate weighing 

of" . . . . . . . . . . . . . . . . . . . . . . . . . .  : 16.J 
Mantles. tbeory of Welsbacb . .  164 
Nitrogen, absorption of. . . . . . . .  . 171 
Noses. contrast in* . . . . . . . . . . . . .  , .  164 

To return to the subject of new cruisers . I notice 
by the dimensions given that they will have a fairly 
wide beam for their length ; of course, more length and 
less beam would mean, generally speaking, finer lines. 
and that would be more favorable for higher speed . On 
the othel' hand. the shorter and fuller hull would pro-

Brida-e, MUll,izsten* • . .  " . . . . . . • . . . •  168 
Building edition . . . . . . . . . . . . . . . . . . .  172 
Chimney ca.p and cowl· . . . . . . . . . . .  164 
Coliseum, fall of tbe .  at CbicalCo 16'l 
Congress. scientific. at Columbus 163 
Consuls,  ori,dn of . . . . . . . . . . . . . . . .  , 1M 
Cooling water, simple m ea.ns of* 164-
Cruisers . . . . . . . . . . . . . . . . . . . . . . . . . .  172 
Decimal system. origin of . . . . . . . .  171 
Dock. gravinlC . . . . . . . . . . . . . . . . . . . . .  172 
Electrical elIect" . . . . . . . . . . . . . . . . . .  171 

Parcels post to Germany . . . . . . . . .  162 
Porto RICO, distress in. . .  . . . .  . . . .  Ib'2 
Princeton Patagoni&n ex pedi-

tion . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 170 
Science notes . . . . . . . . . . . . . . . . . . . . . , 163 
Snake dance o f  the Mokis· . , 16.,  167 
Stomacb, pbotol<rapby of" . . . . . . .  171 
Supplem ent

� 
current . . . . . . . . . . . . .  172 

Time stam p . . . . . . . . . . . . . . . . . . . . . . . 165 
Trolley, electric underlCround . . . . 162 
Wind, velocity of. . .  . . .  . . . . . . . . . . .  162 

RECENTLY PATENTED INVENTIONS. 

Agri c u ltural Implements. 

URAIN-DAMPENER.-WILLlAM J. EN EARL. Den­
VPf. Colo. Thi. invention seeks to provide a mecbanism 
r"r dampening grain or similar material, whicb mechan­
ism sball automatically control the supply of water, so that 
the grain will be nniformly dampened . This remIt is ob­
tained by the use of a valve with controlling means oper­
ative by variations in the llow of material. These means 
comprise a hopper baving a vertical , longitudinally-ex­
teuding discbarge-slot operative as an outlet to an extent 
proportioned to the volume of the material flowing 
through tbe bopper. 

CORN-PLANTER ATTACHMENT. -PETER A. PE­
TERSON, Lake Mills. Iowa. The attacbment is adapted to 
be used on check-row planters for regulating tbe dischal'l(e 
of the seed. In the main, the attachment consists of a 
tappet-wheel secured to one of the ronning-wbeel. of the 
planter ; a fixed bar. wbich is borizontally arranged, and 
whicb rigidly connects the axle of the ronning-wheels 
with the planter frame; a slidable bar arranged over and 
parallel w ith tbe fixed bar and serving to operate the ..,ed­
discharge valve in the .eed . box ; " tappet-lever pivotally 
connected " itb the two bars ; and a hand-lever provide<l 
with a bent lateral prong for engaging tbe tappet-lever 
and temporarily snpporting il  so that the attachment is 
held out of gear. and bence ont of action. 

SUGAR-CAN E SCRA PER. - JOSEPH M .  JUNCA 
and DENIS P. J. BURGUlERES, Louisa. La . According 
to the method of cane culti vation practiced in Louisiana, 
the ridge in wbich tbe cane Is planted is ft'rst barred off on 
each side by a plow and then scraped by a hoe. 'l'he 
macbinc forminl! the subject of this invention avoids 
much of the labor incurred by this proces8. Wben drawn 
along the ridge, the machine. in its first operation. reo 
moves one side or edge, and when drawn back over the 

i 1 ge remove. the opposite edge. Thus tbe ridl!e is 
. ,sed to present an obtuse angle in cross-section. Tbe 

. :;'aper removes the compact. surplus soil, so that the 
c.UJe becomes more readily affected by the heat of tbe 
snn and is caused to sprout �uickly. 

Mechanical Devices. 

MECHANICAL MOVEM ENT.--GU STAv HALLBERG. 
Manhattan, New York city. The invention is an i m ­
provement i n  devices for changing reciprocati nl! into 
r:ltary motion. aud is composed of two .egmental lJ ­
toothed wheel •. mounted on a shaft and provided with 
�top-pln. .  Tbe teeth of onE wheel are arranged oppo­
sitely to tbe teetb of the other wheel . Reciprocatin g  
racks. provided with stop-lugs, are adapted to engage the 

wbeels. When a rack bas reached the end of ita move- Hallway -Appliances. 
ment in one direction, its lug will engage the .top-pin B ALL-B EARING CAR-AXLE BOX. - JOHN W. 
on the corresponding wbeel, thus preventing tbe whee ls BREEDING, Bisbee. A rizona 'l'erritory. This invention 
from being thrown too far forward and serving to move provides an Improvement in car-axle bail-bearing boxes 
the rack into engagement by the impetus of the wbeels. wbicb can be cbeaply made. readily adapted to allY 

the bell circuit hy pressing a button. while the oth er 
pole, wbich is tbe contaming case. Is always against a 
contact spring. A contact point on tbe hour-band shaft 
bebind the dial. tonches another contact point. which is 
Bet by turning a pointer on the dial face, and thuR the 
circuit is made and the alarm bell rnng. 

MECHANICAL TOY.- 8I1BRWooD E. EDWARDS. style of outside box. and will greatly reduce fric­
Danville. Va. This toy is intended to represent a prize- tion. The end guard-plates form bearings for the 
light. In which the pugilists are mechanically operated shoulders on the axle and operate to retain the balls in 
upon a stage, and made to imitate the movements of the undercut groOves in which the. balls are fitted. MiHcellanco u s  I nvention". 

lhing men. The flgUl'es are held and operated upon a CAR-WHEEL.-JOHN W. BREEDING, BIsbee. Arizona A C  E T Y L E N E GA S-GENERATING L AMP.-
platform, without being actual ly attached thereto. 'l'be 1'errltory. The ohject of the present invention is to CHARLES KELLEY. Passaic. N . J. This lamp consisis 
ligures may be simultaneously or independently ope- provide an improved construction by which to prevent of a circular generator casing surrounded by a water 
rated, or either llgure or all tbe ligures may be caused tbe wbeel from climbing th� track. rail . �'he car- wbeel I jacket and having a hollow tube passing upward through 
to fall. has a tread and a ftange and IS provided WIth balls sup- iis center almost its entire height. An outlet pipe for the 

BRICK-MACHINE . -JAMES GARRETT and JAMES H. 
ported in the ftange. The balls protrude from tbe inner 

I 
gas passes from near the top of the casing down one of 

WELCH, Monaca, PR. On the nnder side of tbe frame- fac� of the ftange a�d are adapted � tum i n., 
a. direction iis sides and out tbrough the water jacket. The carbid 

work of the machine. molds are arranged into which tbe radJaI to the wheel 10 order to a VOId any Ii . tm!: move- is placed in a holder which fiis into the casing, and a 
material iS I'ressed by a plunger. A receiving-tahle Is ment of the wbeel-flane:<' alongside the track· rail .  w i c k  passing througb the central tube carries water t o  the 
mounted to yield npward when the fi lled molds are LOCOMOTIVE-CAB PLATFORM.-JAMJ!8 F. D UNN ' l clU'bid. A screw rod passes throug); tbe cover of the 
pushed from the machine. and Is provided with a cut- Salt Lake City, Utah. This invention seeks to provide generator casing and terminates In a rubber plug. By 
off device for .triking off the surface material from the a platform whicb will serve to protect the engineer turn ing the rod, the plug presses the wick firmly against 
filled molds and delivering the material upon the table. and fireman from the danger resulting from the the edge of tbe central pipe. tbus stopping the flow of 
A reciprocating sweep operates over the table and is ac- breaking of the side-rods of the locomotive. 'l'hls end water and regulating the generation of gas. A parabolic 
tuated in unison with the plunger. . is attained by constructing the cab-platform of metal. rellector. with removable glass, is fastened to the outside 

either rolled or cast. which has certain peCUliarities of wall of tbe water jacket and contai us a suitable burner. 
GLASS BLOWING M ACHI NE . - LAWRENCE II. structure and arrangement that en�ble it to .re�lst tbe I A CETYLENE GA S  G ENERATOR.-JOHN H. D. DOLAN, Pendleton. Ind. The macbine Is provided with blow of the fractured rod8, th ns sa" lOg from IOJury tbe N W b' t D C Alta h d to 'te a number of two- part molds which are spring·actuqted II d inee ORDElIIAN, ae mg on. . .  c e OPPOSI 

to hold them open normally. 'l'he molds are radially 
reman an eng r. I sides of the tank in w hich the gasompter bell rises and 

supported on a .haft which can be turned so as succes · 1 falls. are sl otted metal gUIdes th:ough the slots of which 
sively to dispose one mold uppermost. A mold-cl()@ing Eleet rical A pparat u s. project the ends of a small  rod tbat passes the bell near 
device is provided. which is controlled by a lever di� ELJ,CT RJC P US II-BU'J"l'ON CUT-OU'l'.-JAME" I. its top. Pivoted to one of tbese gn id .... near iis top, is a 
rectly connected witb and locked by a rack and pawl GUNTHER. Borougb of Manhattan. New York. N . y. , similar guide, wbicb bends out a! an obtuse anl1le. Wben 
when the uppermost mold is closed. An air-supply pipe This push-button cnl-out consisis of a rotatable hard �he bell d�scend. and the pin stri.kes this angle. the bar 
is provided. one end of which is enl1llged by a hlow-pipe. wood cylinder near one end of which are mounted on 's swung SIdeways. and a pawl on lis end revolves a turn­
While the lowermost end Is connected with the closed opposite sides: contact strips connected together ar�und table containing carbid cartridges a certain distance by 
spction of the mold. It Is found that four machines may the end of tbe cylinder. Comact spring lingers fastened engal1i ng a ratchet tootb of a circular ring mounted on 
be easily operated by twu persons. one to each hal f of the upper base piece of the button the turn-tahle. Each cartridge bas a trap door in iis 

(which is bisected). are connected tn the wires of the cir- bottom. which opens and precipitates the carbi� into a 
cuit and make it in one position of the cyl inder. breaking funnel . Directly under the mouth of tbe funnel I" a cone 
it when the latter is moved a quarter turn . The cylmder which spreads the carbid to the sides of the.generator. 
has four wings attached to it . t lis other end, and the A layer of oil on the water rises above the mouth of the 
uppermost wing is engaged by a pusher-point in the bot- fnnnel and extends downward to a point on tbe cone 
tom of the button. so that when the button i. pressed , wbere it is the wldtb of tbe funnel mouth , thus forming 
the wing is pushed downward. A sliitable spring raises a seal which keeps the I1lIs from rising into the funnel. 

LOOM.-JOHN H. SlIfALLWOOD. Paterson. N. J. This 
loom is especially designed for weaving plaits integrally 
witb the body-fabric. The 100m i.  provided with a 
cloth-beam moun ted to rotate looe " a shaft. A 
take-up meehaniRm Is connected wltb the shaft to rotate 
tbe latter intermittently. On the cloth-beam is a head 
provided with opposltely-arran;:ed ratchet-wheel s.  A 
wheel is mounted to tonI with and to slide on the driven 
shaft. and has ratcbet-wheels meshing with the head 
ratchet-wheels to turn tbe cloth-beilm in hotb directions. 
For the slidable wheel a sbifting.lever is provided con­
nected wi1ib a three-armed lever operated hy a pair of 
treadles. A revoluble disk carries tappets f.r actuating 
the treadles. 

the button again. By this arrangement tbe clreuit is G ASOLENE BURNER OR TORCH .-ERNEST C. 
alternately made lind broken when the button is pressed. 

ELECTRIC A LARM CLOCK . - .J ACOB GOLDENBERG. 
LION GUTTERlIfAN, BOrongh of Manhattan, and NIClIO­
LA" KOURoW , Borough of' Brooklyn, New York. N. Y. 
This alarm clock has a battery arranged in tbe back of 
the casing. One pole of the battery is con nected with 

DICKERSON. San Antonio. Texas. This burner consists 
of a vaporizing chamber. one end of which is conical 
and the otber fitted with a plug having a small hf)le to 
correspond with a hole in the end when turned in the 
proper position. Tbls bole Is opened when an exceed­
ingly intense flame Ie desired. The chamber \s Ailed with 
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SEPTEMBER 9, 1 899. J t ien tifit jtnttitltt. 
gravel, tacks, or the l i ke, to break up the liq uid. 11 is EGG-BEATE R . --THOMA8 HOLT, Tarryto wn, N. Y. 
covered by a frusto-conical tube at tbe smaller end of This be�ter i8 an improvement of the usual form in 
w hich, and in line with the pointed end of the cham ber, which two rotati n# beuter.how1'5 are arrang�d side by 
its a necuic valve eonnected by a pipe with the top of the t:-idc on (litfen'lll axe", eccentric to each other1 80 that 

cham ber. Another pipe connects the bottom uf t.he they rotatt-' one wit h i n the other. 'f1ht, improvement cun­
chamber with the bottom o f  a cy1ilHlrica] ga�oline holder, I �i8b in �o twil'lting the circular partf;. of the beater armIS 
and th\!re is a valve neal' the latter. A short tu he pro- that they wil l  ill < l l'8cribing a ci rcle he al ways at an allgle 
jectB from the top of the tank and termi nates in a hulb to the eirclim fercllce and thus tend to throw the material 
for forcing air into it. 'I'hc gasoline is tirst forc _ d  through inward so as 'to beat it thorol lghly . The upper shank 
the needle val ve and 1il l�  a small cup below the latter. part of the arms ilS curved to conforlll w i th the circle i t  

rrhe cupful is ignited, and.  in burning, hea� the vapor- describes £1.0 that it  pas8es edge\\'i8c through the material 
izer. \\-'hich then prodllce� vapor. The burning vapor with the JealSL pOISIS! blc friction. 
passing betwet!ll the v:lpol"izt'r Hnd �hcath, (lraW8 m ai r  II A ME-FAHT ENEH. - FRANK N .  HANKIN, Uaille8-
to aid the combllstion. r i l le, Tex.,. The fa.tener con"i8ts of a lIat· plate with 

SHOOTING UALL ERY. - CHARLE' B. J EFFERS, Lo- two ears extendillg IIpward from the Bides at onc cud "nd 

gan8por� Ind. The target COllSit:; ts of a framework on �on t.ain j ll� three truntwcrsc slots at the other. This latter 
which are monnted a number of cndles� chainl:5 carrying clld il:l bent downwaru and under, 80 that one slot is just 
tigures of animals, 80 cOIl_tructcd that when hit by a under the actllal end of the ·plate. A cam locking-lever 
hul let, the smal ler ones \\' i l l  fall o ver and the larger ones is pivotally supported in smal l  holes in the tops of the 
will  signify the fact by dro�plDg the head or in some ears. The fastener will  securely hold the harne-strap to 
similar way. A round btl'get on each side has a hole in the loop or eye on the harne- frame when the hames are 
the centel' through whIch a bul let can pass and ring a bol l . unfastened and not in usc, and yet will allow i t  to be 
The hullet cauBCS a lc\'er to put in gear a mechanical read ily detached from the eye wheu deslrcd .  
piano, and cause i t  to play. 'rhe target and p i a n o  are 
cOlluected with a t:lhaft driven by a gas engine or other 
motive power. 

HEAD-GATE LOCKIN G DEVIC E . -BENJAMIN F. 
POWELL. Manzanola , Col. This locking device has for 
it. object the l i m itation of the distance the gate can be 
raised . A threaded rod huving a keyway running along 
it p""ses through the cross - har of the framework and is 
raised by strew ing down a nut above the cross-bar. A 
collar spl it  at one side and haviull a pin across the split 
is locked in place by a padlock, the bar of which passes 
uround the pin and in the keyway ; and thIS collar l imits 
the upward movement of the rod and gate. 

( l AME A PPARATUS. - CHARLES E. PATTERSON, 
Hornel lsvllle, N . Y. This gamc IS a number game 
played with small square checkers, each one of which 
haH a number stamped near cach of its four corners. 
The board is divided int" fOllr squares hy double lines 
the width apart of the checkers and divided hy trans­
verse lines into squares the size of the checkers. The 
J!ame consists in choosing 60me number and placing a 
checker on one of the squares. rrhe player Ii1cores as 
many poin ts as he can make multiples of the number 
chosen hy adding together the numbp-rs on one side of 
his checker and h i s  opponent's checkers. The game is 
<:ompleted when all the squares are tilled. 

TRUHi:l.-ZEBULON OLIVER, Tes la, Texa. . This truss 
pad is made of bee. wax fastened tt! a wood hacking . . It 
is H. rouno uutton w ith an annular channel around the 
center, from which. upon passing the pad to the body, a 
sufficient amollnt of ail' w i l l  he exhausted to hold thc 
pad 8uffici"ntly tight to prevent its sli pping. The pad is 
adjustahly mounted on a U-shaped spring which passes 
aronnd olle side of the body and carrie. two adjustable 
IlI"l. on its other end . 

-

DeNig lllli.  

WHEE L-SPOK E .--CLAHENCE E.  �I'ICER, Titusville, 
Pa. The ltody of the .poke is threaded at i ts inner end, 
the thread terminating in an hexagonal nut a short dis­
tance from the end o f  t.he spoke. J<'rom here the spoke 
tapers to its outer end, wherc it is provided with flat.­
tened prongs or tines forining a U. 

NOTE.-Copies of any of these patents WIll be furn­
ished by Mum, & Uo. for ten cents each. Please state 
the Dallle of the patentee, title of the invention, and dute 
of this paper. 

NEW BOOKS, ETC. 
VO N  LOEBELL'S J A H  R E S B E  R I  C H  T E  

UEBER DIE VERXNDERUNGEN U N D  
FORTSCHRITTE IN M ILITXRW:ESE N. 
XXV. Jahrgallg. Zwei ter Theil. 
Berichte liber die einzelnen Zweige 
der Krie�swi88enschaften und des 
Heerwesens, Berlin : Ernst S. Mitt­
ler und Soh n .  1899. Large octavo. 
Price, paper $3.30. 

The second volume of the juhilee numher of von 
Loebell's Jahresberichte is devoted entirely to the progress 
made hy the various countries in the past twenty-five 
years in the various branches of military ecience. Our 
own recent war has not been neglecteJ ; and the w ay in 
whIch it  was fought, the lessons which it t,ught, and t.he 
results obtained, have in various articles heen discllssed 
with a most gratifying impartiality. The two volumes 
of the Jahresberichte will he made the hasis of all fu ture 
v. Loebell reports. 

THE I NTERNAL WIRING OF BUILDINGS. 

M ODERN PH01'OGRAPHY IN 'rHEORY AND 
PRACTICE. By Henry G. Abbott. 
Chicago : Georj.{e K. Hazlitt & 
COlll pany. 1 898. Pp. 234. 121 110. 
Photograph �. Price $1. 

This volume hillS been printed for the benefit of 
amateur photol(Taphen;. The preface aptly remarks 
that there are two kinds of amateurs, one who prel'!ses 
tlte button and lea \'eS the professional to do the rest, and 
the other, the earnest Btudent, who has ambition to be­
come in every BenBe of the word a photographer. The 
volume bcfore us was certainly compiled for the l atter 
individual. It i. fil led with practical information re­
,lZ81'ding camers!!!, plates, fitting up a dark rooUl, eXpOtmrc, 
etc . ,  and the nllmber of formulas published is larh"" A 
num her of photographs are inserted which add consider­
ahle to the intere.t of the hook. Excellent engravings of 
lighting and electric Jight decorations taken at night are 
given . 

DIE A ETH:ERISCHJ<:N OELE . Von E. 
Gildmeister und Fr. Hofflllann.  Ber­
lin : Jul i u s  Springer. 1899. Pp. 919.  
Large octavo. 

The need of a work which would di,clI"s ('xhallstively 
und critically the entire tield of etherial oils i nduced the 
well-known Leipzic firm of Schimmel & Company to 
commission Drs. Gi ldmeister and Ho1lmann to prepare a 

book which wOllld meet. all requirements. To assist 
them in their labor8, the firm placed at their disposal 
the data collected during the long period of I ts business 
career. The resllit has been a work which for scholarly 
and exhaustive treatment leaves nothing to be desired. 
Particularly valuable are the descriptions of commer­
Cially important oils. lind the methods bv which imita­
tions and adulterated oils can be distin�ished from the 
pure product. The work although inspired by Schim­
mel & Company is not to be considered as a trade publi­
cation, hut aB a scientific treatise which tills a long-felt 
want. 

LIVING PICTU RES. THEIR HISTORY, 
PHOTO PRODUCTION AND PRAC'rICAL 
WORKI NG. By Henry V. Hopwood. 
London : The Optician and Photo­
graphic Press Review. 1899. Pp. 
275. 12mo. 

A really s�tisfactory a n d  adequate book upon moving 
pictures and moving picture photography has been needed 
fora long time, and Mr. Hopwood has succeeded admira­
bly in his task. The devices are well i l lustrated and are 
marvels of ingenuity. Many of the diagrams are clear 
and helpFul. We think that the author might have b<-en 
more free in giving credit to the papers from which i l lus­
trations were o btained . We notice fi ve i I Iustratiom� from 
the SCI BNTIFIC AMERICAN that, so f� r as we can see, no 
acknowledgment 18 gi ven for their use. There ia a 

hibliography of 141) titles. 

DAS PERPETIJ U M  MOBILE. Von A. Daul. 
Vienna : A .  H art ll'ben. Pp.  133. 
With 33 i llustrations. Price, paper, 
60 cents. 

'/'111' charge Jor insert ion Huder th-i."! head is One Dollar a 
line. Jor cadi j·1t8ert hm : l,tbout ei{1ht words to a line. 
Adl'e'rtufments must be recei,ved at publication o,ffi.ce 
as e(trly as 'l'hursd(tll lI H1rn'inl) tu appea'r in the follow­
'j·n-a 'Wcek·s is8Ul'. 

:Marine iron Works. Ch lC8.J.{O. Catalogue free. 
.. D. S." M etal Polish. indianapolis. Saru ples free. 
Gasoline Braziug' �'orge. Turner Brass Works. Chicago. 
Yankee Notions. W aterbury Butto,n Co . •  W aterb'y,  Cl. 
For bridge erectiuJ{ eJlgines. J. S. Mundy, Newark, N. J. 
l<'cl'raeute Machine Co.,  Bridgeton. N. J.,  U. S. A. Full 

l ine of PresseM, Hies, aun other Sheet Metal Machinery. 
I n v entions developed antI perfected. Deshlning and 

machine work. Garvin Machine Co. , 14t Varick St . •  N. Y. 
I:lr' J.lachinery for R.H.. contractors. mines, and quar­

ries. for hoisting, pumping, crushing, excavating, etc., 
new or 2d- h ulld. Write for hst. Willis Shaw, Chicago. 

The celebrated " Horn s b y - A kroyd II Patent Safety Oil 
Engine is built  by the De La V erl,me Refrigeratinll Ma­
chine Com pany. Fact of }4�a.st 138th Street, New York. 

rrhe best book for electrlcl811s and beginners in elec­
t ricity is  . . Experimental SCience, " b y  Geo. M. Hopkins. 
B y  mail,  $4. Munll & Co . . oUblishers. 361 Broadway, N. Y.  

Itlr Send for new and com plete catalogue of ScienUOc 
and otber Books for sale by Munn & Co., 361 Broadway. 
New Y ork. JiTee on application. 

HINTS 'ru CORRI!:Sl'ONDEN'fS. 
N a tn e s  a nd A dd l'e8s must accompnnv all letters 

or no attention will be paid thereto. This IS for OUI 
information and no� for publication. 

lC e ference8 to former articles or answers should 
give date of paper and. page or number of question. 

I utl II I .tles not anEwereu in reasonable time should 
be repeated : correspondents will bear in mind that 
some answerE require not a l ittle research, aOlj .  
though we endeavor t o  reply to a l l  either b y  let1<'1 
or in this department. each must take his turu . 

R n  y e r  .. wishmg to purchase any articie not advertised 
in our columns will be furnished with addresses or 
bOUBe@ manufacturing or carrying' the same. 

S " eclaI 'V rlt. t e n  I nl'o r m a t l o n  on matte", of 
personal rather than general interest cannot be 
expected without. remnneration. 

S c l e n t H i c  A ln e l'l e a n S n pp l e m e n t s  referred 
to may be had at the 01lice. Pnce 10 cents each. 

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

[n l nerato, sent for examinatIOn should be distinctly 
marked or labeled _ 

(7718) C. W. asks :  Wil l  you be so good 
as to name the hest couductor for the electric current 1 
A. The best conductor for the eJectric current, meaning 
lty best that which o1lers the le8st resistance to the cur­
rent, i8 silver. After siJ ver come in order cupper. gold, 
aluminum, zinc, platinnm, iron, nickel, tin . 

W I NDLASS. -GEORGE W. MORGAN, Dawson, Cana­
da. The crank is so connected with the drum that if 
tht! windlass E lHldenly revolve backward, the crank is 
released from the drum. This is accomplished by 
attaching a boss with sloping teeth to the shaft and 
providing the hub of the crank arm with similar tecth to 
turn the wi ndlass. Outside the crank and like it loose 
01, the shaft is a wheel with t wo set-screws. The outer 
end of the crank-huh has several long sloping teeth 
and when the set-screws are tightened against the outer­
most end of  these, the cra"k hub is clntehed to the 
shaft. If the windlass suddenly start backward, the 
inertia of the wheel causes it to lag behind ,  and the 
oet-screws will sl ide to the inner end of the teeth , where· 
upon the spring will separate the crank-hub from the 
boss. The w indlass is also furnished with a band·hrake 
alH] a pawl and ratchet to keep it from unwinding. 

By H. M. Leaf, Westlll inster, E n g­
land. Phi ladelphia : J. B. Lippin­
cott Company. 1899. 161110. Pr.  
198.  Price $1 .50. Although like the alchemist of old the inventor (7719) D. A. S. a�k � :  Call you furnish me 

HOLDER FOR PENCILS , - ADOLF KLEIN, Manhat­
tHn. New York city. This holder consists of a nut with 
screw thread to be titted in the back of a note or memo­
randa-book at the top end. The penCIl is provided with 
a cap having a screw thread to tit the nut and a shoulder 
to prevent the pencil from screwing i n  too far. 

SUSPENDERS AND WAIST-HOLDER. - MINNA 
JANSEN, Astoria, Queens, New York city . The invention 
consists of a bel t  of fabric the {'nds of which are huckled 
together in front. The belt is provided with ordinary 
sus?enderB, the back ends of which are sewed to the 
npper edge of the belt and project a short dIstance be­
low it, forming tabs adapted to project through holes in 
the waistband o f  a shirt-waist and thus keep it  in place. 
On the back of each tab i. a hook which enga!!es an eye 
on the skirt b�nd after the tab has been inserted in the 
shirt-waist band. The latter is therefore securely held 
in place. Suitable straps depend from the belt for sup­
porting hose and holding np the dress-skirt in wet 
weather. 

AWNING-FIXTURE . - JAMEs SULLIVAN, Manhattan, 
New York city. This tixture is a pear·shaped plate with 
a narrow slot near the neck end and a hole containing a 
round metal ring in the body part. The lIeck part is 
bent at an obtnse angle and the swi vel eye in the top of 
the awning pulley hlock is passed through the slot. The 
rope passes through the hole in tlte shield thus formed 
and thence o ver the pnlley ; while the metal plate furn­
ishes a smooth snrface for the awning to fold npon anll 

e1lectnally protects it from catehing in the pulley. 

�USPE NSlON -CABLE W  AY AND .ROPE CARRIER. 
- GU"TAF P. WERN, Manhattan , New York city. The 
invention provides a series of suppor t  hrackets travel­
ling on the main cable and constmcted to carry on small 
whetls a cnrriage or traversing rope and a hoisting rope 
between the carriage and the towers. The brackets are 
properly distributed by means of a two-stranded rope 
ttttached to the carria.2"e and carrying clamps of several 
foIizes at the proper distanceH apart. 'l'bese clamps pass 
between two small wheels on each bracket bnt the one 
they are intended to move, and each moves one bracket 
to its position on the line.  

HAMMOCK SUPPORT. - HOMER R. WOOD and 
GEORGE R. TATTT, Prescott, Arizona. The SUppOI t 
comists of two tripods, the legs of which are fastened 
l.ogether at their top ends hy a pin which passes through 
clevises, oue pointing downward and the other upward, 
adapted to Hupport a hammock and awning . The tri­

pods are connected hy a rod in two telescoping sections, 
so that It occupies hut little space wlten not in use. 

Electric energy is now so universally adopted fOJ' light­
ing, heating, and transmi8sion of power and other pur­
po"es, that insulated wires or cables for conveying the 
current are now tixed in mest buildings of any import_ 
ance. The conditions under which these conductors 
have to perform their work in carrying the current vary 
greatly. It is. the object of the treatise hefure us to de. 
scribe the various means o f  tixing the wires to suit the 
di1lerent condition� under which the current is likely to 
be employed . English practIce is, of course, descrihed, 
hut the hook is .certainly l ikely to prove useful to Ameri­
can electricians. 

of perpetual motion machines has labored to no pur- directions to recharge dry batteties? A. Dry ceUs may 
pose, his e1lorts are not without a certain interest to be recharged by sending a cllrrent throu�1t them in the 
the modern mechan ic: For this reason t?e �uthor

. 
of the opposite direction .  They are not worth recharging, but 

present work haB collected from the pnnclpal sClentltic , are thrown away when they are rnn down . 
periodicals p u h l i shed in France. England, and the United I States, acconnts of the most notahle perpetual motion 
machines. We observe that the SCIENTIFIC AMERICAN INDEX OF INVENTIONS 

LEXIKON DER METALL· TECHNIK. Redi­
girt von Dr. Josef BersclI . Vienna : 
A_ Hartleben. 1899. 2d, 3d, 4th and 
5th parts. Price 30 cents each . 

DIE MODERNE OHEMIE. Eine Schilder­
ung der Chelll lscben Grossindustrie. 
Von Dr. Wilhelm Ber"ch. Vienna : 
A. Hartleben.  1899 . 2d, 3d, 4th and 
5th parts. Price 30 cents each. 

When the first parts o f  these two works were pub­
lished, we gave a hrief description of them in these 
columns. The later installments, it must he confessed, 
have not deviated from the general excellence of the 
tirst parts, and the promises made have been fully kept. 

PRACTICAL COURSE IN M:ECHANICAL 
D R AWING. By Wil l iam Fox, M. E. , 
and Charles W. Thomas, M. E. New 
York : D.  Van Nostrand Company. 
1899. 161110. Pp. 9!:l. 87 i l l  ustrations. 
Price $1 .25. 

Manuals and text books of mechanical drawing are 
legion, hut the little book before us is a substantial addi­
tion to the l iterature on the suhject. We particularly 
commend the half-tone illustrations, taken from life, 
showing the actual position which a draughtsman should 
use in drawing lines, etc. 11his is a feature which we 
have never seen in any other . book. and it cannot but 
prove of great assistance to the beginner. The examples 
for practice are numerous and well execnted, although 
some of them are reproduced on too small a scale ; doubt­
less this cannot be avoided in a hook that is sold at such 
a remarkably low price. 

FI GHTING IN THE PHILIPPINl<:S. A u­
rhl'ntic 

. 
Original Photographs. 

Chil'ago and New York : F. Tenny­
�on Neely. 1 899. Price 25 cents. 

This is the most complete picture book of the PhIlip­
pine Islands that we have seen. 'rhe photographs are 

has provided Herr Daul with no smal l amount of ma­
terial. 

GEOLOGICAL SURVEY OF NEW JERSEY. 
Annual Report of the State Geolo­
gist for tbe Year 1898. Trenton, N. J. 
1899. Pp. 344, plates and maps. 

The geological survey of the StIlte of New Jersey has 
been noted for many years a. being a model State geo­
logical survey and its reports and maps are most credita­
ble. The present volume does not faU helow its prede­
cessors in interest. Special attention is given to the pine 
belt and forest tires. The book is freely i l l l\str3ted with 
half-tone engravings and dia!!l'ams. 

DESCRIPCI ON Y MOVIMIE NTO COMERCIAL 
DEL PUERTO DE BUENOS A I RES EN 
EL' A N O  1897. Por Enriq ue Carmona. 
Buenos Airt's:  I lllprenta de Juan a 
AI�ina. Calle Ml'xil'o, 1422. 1898. 
}'p. 9!:l. 

I NDEX TO THl<� LITERA'I' IJ RB O�' THAL­
Ln ; M. 186 1-1 !:l96. By Martha Doan. 
Forms part of Smithsonia.n Miscella­
neous Collections. Vol. X LI. Wasb ­
ington : Smithsonia.n Institution. 
1899. Pp. 26. 8vo.  

We have recei ved the last edition of 
the catalogue of stereopticon apparatus and lantern 
slides of 'I'. H. McAll ister, the optician, of 40 Nassau 
Street, New York city. .\ B might be expected, the new 
catalogue deals with the latest forms of lanteTDs, inc,lud­
ing the Welsbach electric and acetylene burners. The 
collection of slides is nnrivaled, a"d a large majority of 
them are unique. The uegatives have been taken spe ' 
cially for lantern sjidc work. In purchasing slides, i t  
must be remembered that the ordinary photograph docs 
not always blend iteslf to the adequate lantern slide, but 
where points of view are selected with special reference 
for use as slides, the results are highly satisfactory. Mr. 
McAllister's views of Rome, for instance, occupy many 
pages in the catalogue, and were made especlaUy by a 
sta1l artist. The possession of a lantern and a few hun­
dred slides is a most enjoyable and economical method of 
entertainin� friends. 

W'e have received a n umber of the 
well seJected and are well  execnted. Their size is 4 x 7, Acetylene Gas Journal. It is puhlished at Bu1lalo, New 
which is plenty laree enough to show detail .  Actual YOlk, and the cost is 50 cents per year. We I ikp the ap­
scenes of the war including the tighting are given. The pearance of the new paper very much. It Is tilled with 
photographs show more conclusively than any that we information relstive to the new industry and it is the 
have ever seen that war at best is a E(reat horror. Some official organ of the Interoational Association. A n acety­
of the illustrations of the dead men are fairly RiCkening' l lene gas installation msy he put into houses by many 
This is practically the tirst war where the camera has who are untamlliar with the proper way of doing this 
played a really important part. The collection of pic' work, and even the average gas titter Is at fault when It 
tures is nnique and we do not know of any one who comes to acetylene. For this reason the hack nnmhers 

would not care to have this pretty little book. of the Jourual are particularly valuahle. 

For which LetterS Patent of the 
United States were Issued 

for the Week Ending 

AUGUST 29. 1 899. 
A N D  E A C H  B E A R I N G  T H A T D A T E . 

l See note at end of list about copies of these pa!.o!!u 

Accumulator ptate separator. H. G. Oaburn . . . . . . . 631,SltJ 
Advertising cabinet and bookcase. combined. W. 

�'. Patton . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . 632,143 
Agricultural i m plements. draught device for. W. 

1'. M. Brnnnemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,V83 
Air and water tight covering for vessels. A .  

Schmalenbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,001 
Air compressing, sterilizing, and purifymg appa-

Air
r�J�Spr�����r

p� N.
a�gAta�ue· ,,: ,,::::: ... ::: . . .  ::: �t= 

A mahmmator. concentrating, J .  L. Wees . . . . . . . . .. 632,032 
Animal trap. 'V. R. (_riffin . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,790 
A nimal trap, W .  H. H u rden . . . . .  _ _  . . . . . . . . . . . . . . . . . 632,112 
Armatures, space block tor laminated, H. G eisen-

boner. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . 631,786 
Asb ejector. H .  See . . . . . . _ . . .  _ . .  _ . . : . . . . . . . . . . . . . . . . ... 631,825 
A xle and journals. means for reduction of frif!-

Uon of, W. J. Brewer.  " " . ' . . . . . . . .  , . . . . . . . . . . .  632,092 
Baby walker. A. Friedersdor1f . . . . . . . . . . . . . . . . . . . . . . 631.S8V 
Ba" or sack bolder. I). S. Cook . _ . . . . . . . . . . . . . . . . . .  632,17. 
Batt swivel, E. F. Pfl ueger . . . . . . . . . . . . .  . . . . . . . . . . .  632,200 
Bailin" press. C. W. W hite . . . . . . . . . . . . . . . . . . . . . . . . .  631.915 
Band fastener. D.  B. Stevens . . . . . . . . . . . . . . . . . . . . . .  632.000 
Banda"e cutter, S. A. Darracb . . . . . . . . . . . _ _  . . . . . . . . .  632,177 
Barrel fol lower, pack in", N. M. Root . . . . . . . . . . . .  _ . . 631,861 
Barrel heater aud feed cooker, C. H. Van AIs· 

tyne . . .  _ . . . . . . . . . . _ . .  _ . . _ . . . . _ _  . . . . _ . . .  _ _  . _  . . . . . . . . .  63%,I60 
Beam clamp and pipe b anger, combined, R. W. 

Clark . . . . . . _ . . . . . . . _ . . . . . . . . . . . . . . . _ _  . . . . . . . . .  _ . . . . .  631,881 
Bed bottom. J. P. Lein . _  . . . . . . . . . . .  _ _  . . . . . . . . . . . . . . . 631 ,'W 
Bed, folding. P. H. M e l lon . . . . . . . .  _ . . . . . . . . . _ . . . . . . . . 602.191 
Bed, 80fa, S. Karpen . . . . . . . . . . . . . _ . . . . . . . .  _ . . . . . . . . . 632.053 
Bed, transport. J. P. Lein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,962 
Bicycle. H. 'ruttl e .  _ . . . . . . . . . . . . . . . . . . . . . . . .  63I.!I73, 631.!l74 
Bicycle pump. automatical l y  operated. J.  S. Bubb 631.773 
Bicycle p u m � ,  coin controlled, C. A .  Macy . . . . . . . .  63l.lm 
Bicycle stan d ,  H. Busb _ _  . . . . . . . . . . . .  _ . . . . _ _ _  . . _ . . . . . 631 .948 
Bicycle stand and lock. Amess & Powlisol1 . . . . . . . .  6:52,J65 
Bicycle support, C. H. Htdsdale . . _ . . . _ . . . . . . . . . . . . . . 631,!l98 
Binder, tem porary, \V. M. Batt . .  , . . . . . . . . . . . . . . . . . . .  631,7";'1 
Biuders, ledger sheet for detachable. G. C. Shep-

herd . . . . . . . . . .  _ . . . . . . . . . . .  _ . .  _ _  . . . . . . . . . . . . . . . . . . . 631 ,8&1 
Blust furnace, C. S. Robinson . . . . . . . . . . . . . . . . . . . . . .  632. lo&7 
Bobbin.  II. A. M ack . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  63'l.l32 
Boiler, G. S. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.830 
Boiler cleaner. W. J. Plecher . . . . . . . . . . . . . . . . . . . . . . . 631.967 
Book holder. adjustable, J. Bauer . . . . . . . . . . . . . . . . . 632,()!�7 
Boot or �hoe, J. F'. Riemer . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.821 
Boot or shoe cleaner, C. F. N elsou . . . . . . . . . . . . . . . . . 631.807 
Bottle stopper. L. H. B roome . . . . . . . . . . . . . . . . . . . . . . .  632,OOi 
Bottle u n8topptn� implem ent. �. J ohnston . . . . . . . . �)1.8j:! 
Bottle wiring machine. R. M. & C. E. Cham bers . . 632,17" 
Bottles. machine for rebending crown caps or 

seals for. W. Gebbardt . . . . . . . . . . . . . . . . . . . . . . . . . . 631.'i8;i 
Rox. packR,:e. or cart on. V. M. Malatesta . . . . . . . . . 632,2"12 
Boxes. machine for attaching strin�8 to, J. Rei-

�art . . . . . . _ . . . . _ . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  6:11 ,81� 
Brace or bit stock attacu rnent, W. L. Baumgard-

ner. _ . .  _ . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . .  6.11 .il22 
Brazing machine. B. A. Blenner . . . . . . . . . . . . . . . . . . . .  6.'12.1b'9 
Bru . h  bandle, detacbable, �'. II. Lumbard . _ . . . . . . 632.131 
Bucket ear, Butter & Marr . . . . . . . . . . . . . . . . . . . . . . . . . .  631.845 
Burner, G . Ragsdale . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  631.878 
Bu tton , col l a r, J. E. Lecour . . . . . . . . . . . . . . . . . . .  _ . . . . .  631,ts53 
CIlbi net. G .  Welsh . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,836 
Cable. wire . .  1 - M orlock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  631,859 
Cfl,2'e or platform for use in decorating or ot.her 

pu rposes. F. K noefer l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.188 
Calendering machine attachment, F. M. It''oster . . . &n.783 
Camera. magazine. J. A. !\loRber . . . . . . . . . . . . . . . . . . . .  631.963 
Can opener, .1 . H. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . • 00.955 

((;ont(nuta on PlUJe 174) 
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Car body bolster. railway. T. M. Gallagber . . . . . . . .  632.180 
Car. double deck. J. A. Bril L . . . . . . . . . . . . . . . . . . . . . . . .  63"1.041 
Car fender. R. �'orwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.933 
Car fender. J. Megown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.9\13 
Car fender. T. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'12.068 
Car loader. Pbillips & Hullt . . . . . . . . . . . . . . . . . . . . . . . . .  632.202 
Car or train ventilation. railway. J. McCreery . . . . . 631.002 
Car roof. C. M. Jennings . . . . . . .  . . . . . . . . . . . . . . . . . .  63'�.016 
Car ventilator, C. lteimuJler . . . . . . . . . . . . . . . . . . .  , . . .  t):i2.:.'05 
Cars for elevated railways. articu lated suspen-

sion appliance for, \V. }I'eJdmauu . . . . . . . . . . . . . . .  n:ll ,OOS 
Carpet Bweeper, A. G. \Vtlkins . . . . . . . . . . . . . . . . . . . . .  u:·n,8.'l7 
Carriage. folding baby. P. 1. MerkoolyelJ . . . . . . . . . .  1>'12.018 
Cart. dust. F. Loos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>12.130 
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Caster. ball. B. ·A. Mahley . . . . . . . . . . . . . . . . . . . . . . . . . .  631.81» 
Castln� apparatus. metal. E. A. Ueblin!< . . . . . . . . . . . 6:12.031 
Change maker. P. P. Mc:Menamin . . . . . . . . . . . . . . . . . .  6:l2.138 
Cbime. '1'. �'. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.02\1 

�r;t��in:n�IO�rtit�Vh ����:�l�d
ac�eChanism� ' G: · S :  fMI,S'J( 

StrODjl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,BaI 
Coffee. prepared malt. J. Geiger . . . . . . . . . . . . . . . . . . . .  632.108 
Coin operated mechanism , J.J. P. Valiquet. . . . . . . . .  631.91 1 
Cokmg oven. L. J .  Hirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.116 
Collar clasp. S. Odson . . . .  . . . . . . . . . .  . .  . . . . .  631.877 
Combinlltion lock. M. Biron . . . . . . . . . . . . . . . . . . . . . . . . 631.!J80 
Composition of matter. G. T. Bruckmalln . . . . . . . .  6.'i2.000 
Computinl< macbine. Wall & Rogalsky . . . . . . . . . . . .  6:l2.074 
Concentrator. J. C. & R. ('. Waters . . . . . . . . . . . . . . . .  63"l.075 
Concrete. mortar. etc .• apparatus for mixing. 1 .  

H .  nsher. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  631 .782 
Cooker, steam. T. Perrin. . .  . . . . . . . . . . . . . . . . . . . . .  6.'32,199 
Corn busker. A. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 .881 
Corn busker. P. A .  Waller . . . . . . . . . . . . . . . . . . . . . . . . . . 631.9IR 
Cotton cleaner. G. Lemoine . . . . . . . . . . . . . . . . . . . . . . . . . 631,800 
Cotton opener evening device, ii'. H. I.. James . . .  631.79.!) 
Crank pin turni.ng machine. E. R. Sainsbury . . . . . .  �.150 
Cream separator, J. H. Morris . . . . . . . . . . . . . . . . . . . . . . .  f)31,875 
Curtain stay. K G. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.908 
Cutter. See Bandage cutter. Feed cutter. 
Cycle. T. J. Cookson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l2.102 
Dish cleaner, D. W. Hawkes . . . . . . . . . . . . . . . . . . . . . . . .  6:-H,9t:iO 
Display rack. A. E. Schultz . . . . . . . . . . . . . . . . . . . . . . . . . .  632.OtiS 
Dividers. 1---". H. De Tray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.9&'j 
Documents, apparatus for examining, H E .  

Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:12.026 
Door catcb and bulJer. combined. P. Chandler . . . . 632.04;1 
\)oor check. J, f. Lasb (reissue) . . . . . . . . . . . . . . . . . . . .  11.767 
))oor check or closer, Ii'. T. Russell . . . . . . . . . . . . . . . . .  632.14� 
Door fastener. A. D. Fritts . . . . . . . . . . . . . . . . . . . . . . . . . .  6:12.009 
Door bolder. H. C. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  631.885 
])oor operating mechanism .  L. Stowe . . . . . . . . . . . . . . 631.88.i 
Doors, means for hanging laterally moving. M .  

Cossey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  632.224 
Draught equalizer, J. Jones . . . . . . . . . . . . . . . . . . . . . . . .  f).'U.850 
Dredl<e. bydraullc. P. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'12.126 
Dust guard, J. S. Patten . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . .  632 . 1 42 
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Edge settmg or burnishing machine, H. A. Web-

ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.86i:J 
Egg beater. S. E. Cbapman . . . . . . . . . . . . . . . . . . . . . . . . . .  632.044 
K�g8. �reservin�, C. Reinhardt . . . . . . . . . . . . . . . . . . . . .  631 ,997 
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Electric light bulb, incandescent, R. M088grove. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.058 
Electric meter. A. Peloux . . . . . . . . . . . . . . . . . . . . . . . . . . 632.144 
Electric motor, J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . 631.768 
Electric motor. R. Arno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.919 
Electric motor controlling system. F. A. Merrick . 632,019 
ElectriC or other wire coupling. R. Thompson . . . .  S:ll,8&i 
ElectriC switcb. J. W. Hearn . . . . . . . . . . . . . . . . . . . . . . . .  6.'11.791 
Electric swltcb. A. E. Wells . . . . . . . . . . . . . . . . . . . . . . . . .  6:12.076 
Electric terminal , F. Scbwedtmann . . . . . . . . . . . . . . . .  631.970 
Electromotive devices, automatic controlling 

system for, Blood & Merrick . . . . . . . . . . . . . . . . . . . .  632,039 
Elevator. A. D. Morey . . . . . . .  . . . . . . . . . . . . . . . .  . .  . . . . .  6:l2.19i 
Eleva.tor carrier. E . •  J. Hooker . . . . . . . . . . . . . . . . . . . . . .  632.118 
Elevator gate. J. E. W. Fo�al . . . . . . . . . . . . . . . . . . . . . .  631.848 
Embroidery rinl<. L. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  632.011 
En�ine cylinder lubricating device. steam. A. H .  

Dingman . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.104 
Envelop. reversible. N. P. Packard . . . . . . . . . . . . . . . . . 631.939 
EVH.porating pan, M. L. Dunhllm . . . . . . . . . . . . . . . . . . . , 631.958 
ExerCising device, A. A. Hendrickson . . . . . . . . . . . . .  632.114  
Extension table. W. R. Hallett . . . . . . . . . . . . . . . . . . . . .  632.111 
Eyeglass guard. J. A. Broker . . . . . . . . . . . . . . . . . . . . . . . . 631.927 
Farrier's tool. W. M. Thurber . . . . . . . . . . . . . . . . . . . . . . . � ,0i2 
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f4'eeder and waterer, stOCk, H. J. Bolinski . . . . . . . . .  632.171 
feeder. calf. J. B. Learned . . . . . . . . . . . . . . . . . . . . . . . . . .  631,798 
.·eeding device. poultry. G. E. Littlelleld . . . . . . . . . .  631.895 
�'ence stay. wire. A. W. & T. E. Morgan . . . . . . . . . . .  631.\136 
• 'Ile. bil l .  E. J. Bein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63l,772 
Filter. F. Bommarius . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 6.'12.091 
�·l1ter. D. A. M. Doubtlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.929 
FlrCllrm lock. G. W. Cbandler . . . . . . . . . . . . . . . . . . . . . . . 631.951 
Fire escape. D. B. Rees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.968 
}i'ire e8cape. portllble, W. Menges . . . . . . . . . . . . . . . . . .  632,226 
Flsbinl< reel. Wilcox & Stewart . . . . . . . . . . . . . . . . . . . . .  632,079 
Floor construction, J. W. Rapp . . . . . . . . . . . . . . . . . . . . .  631,941 
lQower crimping machine. artificial, M. Signoras· 

trl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.827 
Fullinl< mill. A .  S. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . 632.119 
Furnace. W. McClave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.901 
FUrnace for beaUnJl in�ot8. C. H. MorJlsn . . . . . . . . .  632,020 
Furnaces. apparatus for charging materials into 

open beartb. A. Jack . . . . . . . .  . .  . . . . . . . . . . . . . . 632.163 
Furnaces. apparatus for perfectinJ{ combustion 

In boiler. 1.. St. Peter . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.829 
G age. See Pressu re gage. . 
Gas burner. automatic. J. C. Phelps . . . . . . . . . . . . . . . .  631.811 
Gas �enerator, acetylene. A. Molet . . . . . . . . . . . . . . . . . " 632.193 
Gas ligbtinll: apparatus. electric. W. E. Cram . . . . . .  631.888 
Gas macblne. acetylene. J. D. Kaufman et al . . . . .  632.123 
Gas scrubber. E. H. yorke . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'2.081 

8m: �:. F..I��hr.::. :. :.: : :.:.: :. :.:.::.:. :.: :. :. :.:. :. :. :.: :.:.:.:. :.:-:-:�:. :: �t� 
GlasB. composition for protecting panes of, S .  

Hackelberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.014 
Glass grinding, smoothing, and polishing appa-

ratus. G. A. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.898 
Glass bold in" apparatus. G. A. Marsh . . . . . . . . . . . . . .  631.855 
Hlass bolding table. G. A. Marsb . . . . . . . . . . . . . . . . . . . 631.856 
Glass boldinll: table. plate. G. A. Mar8b . . . . . . . . . . . .  631.&57 
Glass. ornamentinl<. C. P. Dorpols . . . . . . . . . . . . . . . . . . 632.008 
Glassware. mould for manufacturing hollow, R .  

Mossgrove. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.057 
Governor. auxiliary. W. E. Dean . . . . . . . . . . . . . . . . . . .  631.778 
Governor cut-01f, M. O. A rnegaard . . . . . . . . . . . . . . . . .  G32.()8i) 
Grader. road. J. W. Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:J1.897 
Gramopbone. automatic. L. P. Valiquet . . . . . . . . . . . 631.912 
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Gun. bolt. J. M. Browning . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:J2.0!J.I 
Gun, machine. E. M. Capps . . . . . . . . . . . . . . . . . . . . . . . . . .  632.098 
Gun · mounts. recoil mechanism for, Meigs & 

Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l2.134 
Guns, ammunition conveyer or rammer fol'. G. A .  

Scboeller. . . . . .  . .  . . . . . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . .  631.999 
Hames- and collar, combined, H. C. Alexander . . . . 632.164 
Hammer and nail extractor. combination. C. E .  

Perry . . . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'32.227 
Hammer, electriC. J. A llderson . . . . . . . . . . . . . . . . . . . . .  6:U.769 
Harness attacbment. G. R. Montgomery . . . . . . . . . .  631.856 
Harrow. A. W. England et al. . . . . . . . . . . . . . . . . . . . . . . . 632.178 
Harrow, Ohaven & Uhri!, . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.196 
Harrow and culttvator. convertible, A. J .  Adams 631,767 
Harvesters, a.pron tightener for grain, J .  W. Prid-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.12.062 
Harvesters. endless apron for. J .  W. Pridmore . . . .  632.063 
Hat and clot.hes rack. H. B. Porter . . . . . . . . . . . . . . . . .  �1.860 
Hat brim rounding machine, G. Segschneider . . . .  6.'f..!.I53 
Hat. coat. and umbrella hook. L. A .  McCord . . . . . . 631.937 
Hat fastener. Wri"ht & MitchelL . . . . . . . . . . . . . . . . . .  631.916 
Hat pouncing machine. G. E. Brush . . . . . . . .  631.984. 631.985 
Hat sweat bands, device for fitting and cutting, 

W. H. Barnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.97R 
Hats. making. J. H. Neave . . . . . . . . . . . . . . . . . . . . . . . . . .  6:11.!1(),'1 
Hats. stllfenln�. Neave & Deban . . . . . . . . . . . . . . . . . . . .  631.!XU 
Hay carrier. W. Louden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.896 
Hay gatbering and loading macbine. A. S. PeCk . . 632.021 
Hay rake. H. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l2.012 
Hay rake attachment. H. Green . . . . . . . . . . . . . . . . . . .  632.013 
Headlights. leus for vebicle • .  1. H. Pitkin . . . . . . . . . . 6.'l1.!196 
Heater. See Bllrrel heater. Electric heater. Port-

able heater. Water heater. 
Hdmet. C. J. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:J1.880 
Hinge. spring. P. R. Krause . . . . . . . . . . . . . . . . . . . . . . . . .  631,797 
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der book. 

' loop macblne . . l. Fowley . . . . . . . . . . . . . . . . . . . . . . . . . . .  s:I2.107 
Horseshoe calk. W. R. Kinnear . . . . . . . . . . . . . . . . . . . . . 631.001 
Hub attacbing device. H.  N. Tbayer . . . . . . . . . . . . . . .  631.972 
Humidifier. A. I •. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,185 
Hydraulic press, reCiprocating, C. W. &. M. J .  

Greenwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.789 
Hydrocarbon generator and burner, 10--". De Voe . . . 6,'U,779 
I ce cream freezer. L. D. Railsback . . . . . . . . . . . . . . . . . .  63UH7 
Ice floor for skating rinks. etc . •  A. G. Anderson . .  632.o:tl) 
I ce tongs J. C. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6:l2.176 
) ndicator: See I.ocomotive draught indicator. 
.Iock. See Lifting jack. Shoe repairinl< jack. 
J ournal bearing for centrifugal apparatus, O .  

Ohlsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.99:; 
Kitcben utensil . Reeves & Jobnson . . . . . . . . . . . . . .  631.818 
Knitting mllchine stripping attachment, W. 

Coult. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.953 

}:�����t�����ro� J�B�a':lI:��: ::. : : .:: :  :: . : : ��:� lAmP, I'. Bb1il4 . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  6lI1.8llO 

J titutifit j,mtritau. 
ORDINARY RATES. 

Inside Page. each i usertiou. - ,� ceutll a liue 
Back PaKe. each insertiou. - - 81.00 a line 

,..-For Milne· classes (I f  Adt'e1·tisements. SpeCial and 
Higher rate ... flU· require-d. 

'J.'he above are charges J.ler agate line-about eight 
words per line. This notice �ho"s the width of the l ine. 
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ment, as the letter press. Advertisements must be 
receiv�d at Publ ication Office as early as Thursliay 
mornint? to appear t o  the fuiJowinll week's issue. 

Star * 
Lathes 

Foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and I I - i nch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company. 
6 9 5 Wat<:rSt. , Seneca Falls, N. Y· 
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Foot Power :r':�R�a�*:,t!! �il;���s�;. Plan
-SHEPARD LATHE (,0., 133 W. 2d St . •  CinCinnati. O. 

t::::g·:�����'lt. ���ri';����g: It: .H������.� : : : : :  :ffi:M� 
Lamp. electric arc. M. S. Okun . . . . . . . . . . . . . . . . . . . . . .  631.965 
Lamp. elect.rlc arc. G. C. Pyle . . . . . . . . . . . . . . . . . . . . . . .  631.816 
J,amp, formaldebyde. J. H. Holman . . . . . . . . . . . . . .  631.870 
Lamp guard. R. C. Gablau . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.0lS 
J�amps. device for facilitating lighting of cycle 

or ot.her. W. H. Jackson . . . . . . . . . . . . . . . . . . . . . . .  6.'11.891 
Lamps. means for operating electric nrc, Waa(ner 

& Koper . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . r,n.975 
Latch. I'ate. O. E. Davidson . . . . . . . . . . . . . . . . . . . . . . . .  I>r1.�15 
1.J:lthe. automatic. L. A. Carson . . . . . . . . . . . . . . . . . . . . .  t;;i2.100 
Lawn sprinkler, J .  M. Stouder . . . . . . . . . . . . . . . . . . . . . . t);H,944 
Lead or other piJ,rments by electrolysis. mUllufuc-

turing white. H. C. Woltereck . . . . . . . . . . . .  G31.83� 
Leak closer, W. D. Beu.ver . . . . . . . . . . . . . . . . . . . . . . . . . . .  li:n.i;ii7 
Leather and preparing same. subst itute for, W. 

W. McLaurin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.1% 
Leather. composition for tawing, J. W. Smith . . . . ti32.t08 
Leather, enameled. (i. S. WollJ . . . . . . . . . . . . . . 1>12.162. 6il2. II>1 
IJeather, taWing'. J .  \V. Smith . . . . . . . . . . . . . . . . . . . . . . .  632.154 
Level for tracks. D. J .  Whittemore . . . . . . . . . . . . . . . .  f>:-n.U76 
I.Jevel . gravity plumb. '1\ W. Hu�hes . . . . . . . . . . . . . . .  1..i:'11 ,7!J3 
Level, plumb, and inclinometer. combined, C. D .  
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Linotype machiue. A. Greenleaf . . . . . . . . . . . . . . . . . . . . 631.tJ89 
Lock. See Combination lock. Sasb lock. 
tg��: '6: ��ha�er:: : : : : :::: : : : : : : : : : : : : : : : : :  .. ::: :.: �g�� 
Locomotive draught indICator. J. E. Rankine . . . . . 632.203 
Locomotive enp:ine. H. H. Huff . . . . . . . . . . . . . . . . . . . . . �1.900 
Loom shuttle. 1<]. S. Stimpson . . . . . . . . . . . . . . . . . . . . . . .  &12.209 
Mail bag. L. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632. 151 
MatI catcher and deliverer, B. Chamberlain . . . . . . .  6.'12.101 
Mantle burner regulating attachment, F. Barn-

hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.088 
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Measl1rinji( instrument, electrical. E. W. Jewell . .  f-j,;·n.871 
Measurinlil vessel . J. H. Martindale . . . . . . . . . . . . . . . . . 632.190 
Meat, appu.ratus fnr impregnating, K. Baum . . . . . . 631.886 
Meat mixinp: and kneadtn.z machine. F. Cowin . . . 631.8(6 
Metal shearing a.pparatus, G. E. Tbackray . . . .  . .  631,s:-tl 
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t��tee��r. S. S. Wood . . . . . . . . .  U31,841 

C H R I STIANA MACH I N E  COM PANY, 
Milking machine. C .  C. Bundy . . . . . . . . . . . . . . . . . . . . . .  631.7U 
Mill. See Fulling mill. Mustard mil l .  Wind· 

miH. 
Establisbed 1862. CHRISTIANA. PA. ,  U .  S. A.  MiIlinl< machine. O. J .  Beale . . . . . . . . . . . . . . . . . . . . . . . .  6.�1.!l2:1 

E Money assorter and counter. V. Leto . . . . . . . . . . . . .  1i:�2.054 
ngineers, Founders , 

����r�es';;' �l;��t?ri,�o:' �':.��h�����: 
. . . . . . .  63l.8!JO 

and Machinists. Mower. E. A. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.21!! 

Manufacturers of Turbine Water ��:��g 1�':;�h�·e?�f.''iI.
o
�ridiiioj.e: : : : : : : : : : : : : : : : : :  ��V,;;;: WO�:!8'T:::���ttf�&' 

a
li.n��li

s
� Mowing machine attachment or hay gatherer. E. 

ery, Gearing, Rope Wheels, Friction F. lsgrig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.794 

Clutcbes. Shafting. Pulleys, Hanll:ers. Mustard mill . P. �·aust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l1.9.'11 

etc. ar- Catalogues on appticat;.on. �:���ip����;,�: ��I�:j��r: W: 'A,'. smii'Ii : : : : : : : :  �H� 

TO OL S i��g����j� I 
���f:&����:f:FT" > 1m 

T o o  I h a 8 our Ore concentrator. H. C. Granuatt . . . . . . . . . . . . . . . . . .  632.1(1.. 
per8onal lr u a r - Pa�kinI< Case. Mi l ler & .Joslin . . . . . . . . . . . . . . . . . . . . . . 632.1� 
antee. We have Pamt com�ound. C . . J. Bruce . . . . . . . . . . . . . . . . . . . . . . . .  632.()!).j 

• �een the Lead- ���er ���tl;:�:g�\��.P.:e·B. Cowles . . . . . . . . . . . . . .  632,2U mg Tool M anufacturerll for Fifty Yearll . • •  Paper hanlZinl<. pastin" apparatus for wal l .  K. & 
W A L W O R T H  M F C .  C O . , Pap�r �1����C\'�'e,j8e: : : : : : : : : : ' : : : : : : : : : : : : : : : : : : :  �:�� 20 OLIVER STREET, BOSTON , M ASS. Paper perforatinl< machine. O. H. lIicks . . . . . . . . . .  632.115 

N I C K E L  
AND 

Electro· Plati ng 
Apparatus aDd MateriaL 

TBE 
& VanWink le  
Co., 

Newark. 1". J .  i36 Liberty st . •  N .  Y. 
30 & 32 S. Canal St 

CbiCagO. 

B A R N E S'----.... 
UPRIGHT DRI LLS 

W. F. & J O H N  BAR N ES CO.  
1 999 R u by Street, ROCKFORD. ILL .  

Paper vessel. W. M. Kinnard .. . . . . . . . . . . . . . . . . . . . . . .  631.85� 
Partition support . J. W. Rapp . . . . . . . . . . . . . . . . . . . . . .  631.940 
Pea or bean separator. J. H. Baker . . . . . . . . . . . . . . . .  631.946 
Pen. fountain. R. P. Roblnson . . . . . . . . . . . . . .  631.823. 631.824 
Pen. fountain. W. ", ... Stewart . . . . . . . . . . . . . . . . . . . . . .  631,9O!l 
Pencil holder and sharpener, combined, J. R. 

Vestal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.834 
Pencil sharpener. H. Eichler . . . . . . . . . . . . . . . . . . . . . . . .  631.9:j() 
Pbotograpber's tray. W. H. Lewis . . . . . . . . . . . . . . . . . .  6.'12.220 
Pipe vent. \-V. N .  Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,� 
Planter and fertilizer distributer, combined. C. 

M. Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.179 
Planter, automatic check row. J. B. Jarmin . . . . . . .  632.122 
Planter, double check row cotton and corn , J. W. 

Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.!l21 
Plow, drain ditcbiDJ!:. Ponton & Grenier . . . . . . . . . . . 632.000 
Plow point. A. A. Suber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.071 
Portable beater. J. W. Osborne . . . . . . . . . . . . . . . . . . .  t>ll.!lfit; 
Potato digger. J. n. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . .  032.0:>1 
Power transmitting m(::mber. F'. W. Blanchard . . .  6:>2,168 
Press. See Baling press. Hydraulic press . 
Press for extracting oil . etc .• C. E. Snypp . . . . . . . . . .  632.153 
Press plate. C. E. Snypp . . . . . . . . . . . . . . . . . . . . . .  632.lO6. 632.157 
Pressure gage. A. L. Nicla et al . . . . . . . . . . . . . . . . . . . . . 631.809 
Printmg block, composite engraved, D. J. Rus-

sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.862 
Printin� or otber machines. apparatus for feed-

in� sheets of �aper to. W. Carter . . . . . . . . . . . . . . .  6B1.950 

���i:?!!:'d �h?ft :��iiii�: ·S: ii;: ·Die.cher:. : ·. ·. : : : : :  lm:� 
Pump. bil<b speed. J. Stumpf.. . . . . . . . . . . . . . . . . . . . . . . 6.'l'l.OOI 
PumpinJ[ apparatus for oil wells, .1. H. Cook . . . . . . 631.7i6 
Push button. electric, L. F. Johnson . . . . . . . . . . . . . . . 631.892 THE 08"11"'R LATHES QuillinI' machine. R. Atberton . . . . . . . . . . . . . . . . . . . . . . 632.003 

.SA Rack. See Display rack. Hat and clothes rack. 
Railway crossing. H. B. Nlcbols . . . . . . . . . . . . . . . . . . . .  631.808 

The Ober Mflr. 

For Turning Axe. Adze, Pick. 
Sledge, Hatchet, Hammer. Au­
ger, �'Ile, Knife aud Cblsel Han­
d'cs,Wbiftletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Cbalr Legs and otber 
irregular work. 

or Send fOT Circular A. 
Co., Chalrrin Fallll, 0., U. S. A. 

Railway rai l splicer. E. J .  Scblndebutte .. . . . . . . . . . .  6.'12.023 
Railway tie plate. Kinney & Trueblood . . . . . . . . . . . .  631 .873 
Railway track cleaner. Dart & McMurry . . . . . . . . . . 631,847 
Rake. See Stalk rake. 
Rand trimming and stitch rubbing machine, E. 

E. Anl<eil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.084 

�:f!:e�x;.g:�h:�is��J!·�: {?°e�;:��n: : : : : : : : : : : : : :  �:� 
Razor. safety. K L. Scbmltz . . . . . . . . . . . . . . . . . . . . . . .  632.025 
Register. See Telegraph register. . 
}t��t d�Y� �.nG����::i;���: . . .  _ . . . . . . . . . . . . . . . . . . . .  631.787 

NNER  UN IV ERSAL LATHE CHUCK 
Rock dril l dressing and sharpenlnll machine. W. 

SKI  Wanhss. . . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.11.914 
Rolling beams. girders, etc., apparatus for, H. Has many improvements original 

wltb us. Among some of Its ad­
vantages are accuracy, "reat­
est strenlrth, most powerful 
Irrip, and l arlrest capacity. 

a:r- Send. for Cata/olJ1.W .. S. A." 
Address 

SKINNER CHUCK CO. ,  
Church St. ,  N ew Brita in .  Conn .  

KDeading and Mixing Machines 
Over 6200 In use. Over 300 varieties 

In 1M dilferAnt industries. 
P"tented In all count.rles. 
W E R N E R  '" 

P F L E I D E R E R  
Bulld­

Cbeml-!l':.�!o::J:�t'.:�aqrl.� at 

"1I83H:�� 
M O RAN FLEXIBLE JO INT .' . ,,' 

. for Steam, Air or Liqnids. 
. 

Made in all sizes to stand any desired 
pressure. Send. fOT reduced price list. "" 

Moran Flexible Steam Jo int Co .• I nc ' d 
147 'I'blrd Street. LOUISVILLE. Ky. 

H IGH GRADE W�R��G MACHINERY 
f Single Machines or Com­

plete Equipments for 
Any Class of Work. 

Your Correspond£nce 18 Solicited. 
rr- llIustrated Matter and Prices on 

appllest.lon. -- J _  A. FAY Ie. CO. 
1 0 - 3 0  J o h n  St. .  C INCINNATI . OH IO  

Grey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.181 
Rolling mill bousinl<. G. Uhr . . . . . .  : . . . . . . . . . . . . . . . . .  632.002 
Rope clamp. J. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.938 
Rotary engine. J. Steen . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  631.682 
Rotary engine. S. W. Stewart . . . . . . . . . . . . . . . . . . . . . . .  6.'11.943 
Rotary engine. R. Toennes . . . . . . . . . . . . . . . . . . . . . . . . . .  632.073 
Rotary engine, reversible. <..::. W. Pratt . . . . . . . . . . . . . 631.815 
Rubber articles. machine for formin�. C. E. 

Longden. .  . .  . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  632.221 
Rubber, gutta percha, etc., treattn� India, C. Re-

pin.. . . . . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.022 
. RunniDE planks, device for engaging ends of, W. 

T. Morl<an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.900 
Sash fastener. A. W. Getcbell . . . . . . . . . . . . . . . . . . . . . .  632.217 
Sasb fastener. J. Joyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.187 
Sash fastener. G. R. McCbesney . . . . . . . . . . . . . . . . . . . .  631.964 
Sasb lock. G. E. & L. Parker . . . . . . . . . . . . . . . . . . . . . . .  632.140 
Saw, buck. A. C. Wickham . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l2,078 
Saw tool. H. G. lIIanninl< . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.183 
ScalJold and scalfold frame. adjustable. A. Csor· 

ba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.!lM 
Scholar's companion. L. F. Biesmeyer . . . . . . . . . . . . . 632.167 
Screen. D. F.. Pbil lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:12.201 
Screw cuttinl< machine. L. Bailey . . . . . . . . . . . . . . . . . . 631.770 
Seal and band. bottle. S. �'. I<]stell . . . . . . . . . . . . . . . . . .  6.11.781 
Sealing macbine. box. J. T. Craw . . . . . . . . . . . . . . . . . . 6.'12.103 
Seeding machine. T. Brennan. Jr . . . . . . . . . . . . . . . . . . . 631.8-14 
Separator. See Cream separator. Pea or bean 

separator. 
Sewlnl< looped fabrics. macbine for. F. Camp· 

bell. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  6..'12.042 
Sewlnl< machine. F. A. Mills . . . . . . . . . . . . . . . . . . . . . . . .  632.056 
8ewln� machine thread controlling mechanism. 

J. E. Bertrand. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  631.924 
Sbade frame. �'. E. HOWArd . . . . . . . . . . . . . . . . . . . . . . . . .  632.120 
Shaft and journal box. rotary. E. E. Angell . . . . . . .  G32,083 
Shaft coupllnl<. S. E. Diescber . . . . . . . . . . . . . .. . . . . . . . . 6:11.956 
Sharpening cutting tools of cutters, machme for, 

E. A. Wablstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.11 .B!>I 
Sharpening machine. C. A. Worden . . . . . . . . . . . . . . .  tl.'1I.A42 
Shirt, A. Sinzhelmer. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 631.828 
Shirt bosom holder. C. L. Pasbley . . . . . . . . . . . . . . . . .  632.141 
Shoe repnlrlnl' jack. H. Waters . . . . . . . . . . . . . . . . . . . .  6.'1I.8.'l5 
Sillnal apparat.us. visual. R. EmbiR;ler . . . . . . . . . . . . .  632.100 

�i��:l ��g:�f:��
r G �B�G�.:'yW

e
.'
l
: : :.: :  : : : : : : : :  : : : : :  �UM 

Silk fibers. apparatus for openinll. L. B. Magid . . .  6�t,992 
Skewer mllkinll machine, E. J. Kershaw . . . . . . . . . . .  632.12b 
Sklf.t. lady's. J. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.849 
Skirt, safety bunt.ing. O. Carlson . . . . . . . . . . . . . . . . . . .  631.9i9 
Slate wasber. L. Knott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l2.189 
Sounding board for music halls. O. L. Apthorp . . . 6.'11 .843 
Spinning macbme. J. Buckley . . . . . . . . . . . . . . . . . . . . . .  632.172 
!'praylnll device. A. L. Jones . . . . . . . . . . . . . . . . . . . . . . . 6:l2.168 
Spriukler. See J�awn sprinkler. 
Stacker. straw. 111. Jobnson .. . . . . . . . . . . . . . . . . . . . . . . . .  6.'11.935 
Stalk rake and hurner. C. B. Crabtree . . . . . . . . . . . . . .  632.045 
Stamp. band . H. H. Harrison . . . . . . . . . . . . . . . . . . . . . . .  632.113 
Stallchion. n. S. Mawson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.01 7 

I ��::::: :��i�:: �:J���t.·�h·.;m : :  . .  : : : : : : : : : : : : : : : : : :  �1i:m 
I ��::::: :�ft���tl�� !p���I��·E:L: Ri�g.: : : : : : : : : : :  �:� 
I Steerina' mechanism. C. Carloni . . . . . . . . . . . . . . . . . . . .  6:12,099 
Stencilinl< macbine. S. B. Moore . . . . . . . . . . . . . . . . . . . .  632.138 I Stone sawiul< macblne. �'. W. Shettlewortb . . . . . . .  632.000 

I Stopper. See Bottle stopper. 
(Cont'nucd on paue 1761 
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You instantly recognize WILLIAMS' 
SHA VING SOA P .  I t  is impossible to mis­
take its thick, creamy. softening lather or its 
delicate, refreshing odor, for there is  nothing 
else like it. Under its soothing influence 
shaving beconles a lathery luxury t and a 
feeling of intense satisfaction takes pos­
session of you. 

W ILLIAMS' SHAVING SOA P S  are used 
by all first-ciass harbers. and are for sale all 
over the world. 

The J. B. Williams Co . •  Cia, ton bury, Ct. 
Depots . London, Paris, Dresden, Sydney. 

Buy Telephones 
THAT ARE GOOD .. NOT  . .  C H EAP TH INGS ."  

'['be dttference in cost is little. We �uarantee 
o
::a���tf�!�b�np�r�[

a
s����.°'8'u��;��e;

s 
tee and instruments are both 8'ood. 

WEST E R N  TELEPHONE CONSTRUCTION  CO .  
2 5 0·2 5 4  South  C l i nton St . .  Ch icago.  

Largest Manufacturers o f  Telephones 
exclusivelll in the United. States. 

H Am erican-H u n n i n gs " 
T E L E P H O N ES.  

Transmitters, Magneto Bells and Tele­
pbone Switcbboards. Over 200. 000 01 
our telephones in successful operation. 
gr�

e
e�i�� '!t�e

an���hY o�
eYrtf!�e:��'th�� 

single line or metallic circuit and number of 
telepbones to be used on one line. ar-Send tOT cata/olJ1.W "S. A." 

AMERICAN ELECTRIC TELEPHONE CO . •  
1 7 3 'South Canal S t . ,  Ch icago. I I I .  

I F  YOU A R. E  GOING T O  BUY 

TELEPHONES 
it pays you to buy tbe best. We make them. 
Prices. 82.�0 to $14.00. Swltcbboards. 
$1.�0 to 83.00 per drop. Guaranteed to 
give satisfaction and free from infringement. 
STO N E  C ITY TELE PHONE MFG.  AND CON-

STRUCT I O N  CO. ,  JOL IET,  ILL. 

TH E �E'V DRIS'I'OI� CO IJ�'I' .. at 

llegi�ters an accurate acco unt of work done on print .. 
�t�ef

r
:��g�afi�

a
�U.��\�:�

.
. C��:�:t �;

a
l��(& :�� 

repeats antomatrcally. S imple, accurafe, durable. Spe­
ctal coullters to order. IZY' Sendl.0r circular. 

C. J • .ROOT. Bristo • Conn .. U. S. A .  

DON ' T  S E W  O'N B U TT O N S ! a Bachelor'" Buttons made 
" 

. . 
) ��n

l
e"P�re

o
u� t.�sre::�; 

. ' �I-. slip on in a jiffy. Press a Itt-.� .( tie lever-they bold like grim I I  i 1:�� I c�utI�s'r.!�tl';'��f:8!�� wben desired. By mall, lOe. I each. Ill"s. catalogue sbow-

.... 
Ing collar buttons and otber II 
usefnl novelties made wltb 
these fasteners, free on request. 

American Riu" Co • •  Box P, Waterbury. Couu. 

T H E  S C I E N T I F I C  A M E R ICAN 

1 2 ,500 RECEIPTS. 708 PAGES. 

Price,  $ 5 .0 0  i n  Cloth ; $S.OO I n  Sheep ; $S.50 in  

Half  Morocco , Postpaid . 

T:j.� h���� 
been on the mar­
ket for nearly 
six years. and 
the demand for it 
has been so great 
that twelve edi­
tions have been 
called for. 

Tbe work may 
be regarded as 
the product of 
the stud ies and 
p r a c t i c al ex­
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor­
mation given be­
ing of the high­
est value,arrang­
ed and condensed 
in concise form. 
convenient for ready use. Almost- every inquiry 
that can be thought of. relating to for:nuhe used 
in the various manufacturing industries. will here 
be found answered. 

Those who are eugaged in almost ,my hranch 
of industry will find in this book m u ch t.hat 
is of practical value in their respective callin�s. 
Those who are in search of i ndependent husiness 
or employment. relatiuj!' to the home mlluu facture 
of salable articles, will find in it h uudreds of most 
excellent suggestions. 

M U N N  & CO. , P U B L I S H E R S ,  
Office 0 1  t h e  SCIENTIFIC  AMERICAN . 

361 BROADWAY , N E W  YOR K. 

© 1899 SCIENTIFIC AMERICAN, INC.
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The New System 
OF E D UCATION 

Steam 
Engineering 
Mechanic&l, Electrical. 

Civil and Mining Engineer­
ing ; Architecture ; Draw­
ing ; Surveying ;  Chemistry; 
Shorthand ; Book-keeping and English Branches 
TAUCHT BY MAIL. Students Qualified 
to p888 examinations. 

We have helped thousands to better positions 
ih� ::6j��t

s
'in S:�1ch

o
���

e
�r�

irjc:i:::�t:��tiDg 
THE INrERNATJONAL CORRESPONDENCE SCHOOLS, 

Box 942, Scranton, Pa. 

or 
ur cold. thick or 

you want to �et the 
TABER HOURY P U M P  

whiCh doe!:lo the most work at 
the Jeast expense. Simply 
constructed Can be run at 
any desired speed. Perfect­ly durable. AJ1 parts. are itnerchangeable. Needs no skilled workman. Derects guaranteed. Catal,ogue free. 

TABER P U M P  CO .• 32 We l ls St •• Buffalo.  N . Y . ,  U. S . A .  

T H E  H . - C .  

Gas Engine Igniter 
d::is�g�tr

s
r:�����°::Ia�:��

i
�a��� line Engines. It has permanent magnet fields ; an inclosed arma­ture ; self-feeding carbon brushes, and it .may be run in either direction.. 

Senajor Descriptive Circular uS. A . "  
The Holtzer·Cabot E lec .  Co. ,  Boston (Brook l i ne) Mass. 1 "" 'i1I � Automatic M achines 'f JI 

FOR 

U �t:;;) Q ? fr!,!I !IMlt� !a!�!t 
( � to cuts. We can furnish ma .. � a...D 1- t chines or goods, as desired. o '==- � Send for Circulars. 

� � BLAKE & J O H N S O N ,  P. O. Box "'. WATERBURY. C ONN. 

To O raughtsmen .  
We have made a .peclal 
study of the manufac­
ture of DRAFTING TA. 
B LES and other appliance' 
for drawing.We have 50 styles 
and sizes for an kluas of work. 
r.\:,��.gl.li bJ:,i

�frat\�
g
!d�'Jn�t.: 

Supplied to leading educa­
tional institutions. 

F. W. Emerson Mfg. Co. 
22 Mort imer  St • •  Rochester. N. Y. 

N E W B I N O C U L A R .  
(The Tl'iilder.) 

SmaU as an opera gIst's. More 
powerful than the large.t lIeld 
gins-s. Send .for Circular8. 

Q U E E N '" CO .  
Optical and ScienUjlc Instru­

ment Works, 1 0 I 0 Chestnut Street . 
NEW YORK : 59 Fifth Ave. PB ILADELPH��. PA . 
For the Best Ruling Machines, 

Hand 8nd Power. with or withont the 
B U RROWS I DEAL AUTO MAT I C  STRIKER 

and LAPPER.  
I DEAL BEAM STANDARDS 

IDEAL I N K  FOU NTAINS. 
and I DEAL CRANK, app� to 

E. J. PIPER, Manufacturer. !,,!prinlrlleld. M ... ss.  

Roper's New Engineer 's HandypBook 
f o r  STEAM E N G I N E E R S  a n d  ELECTR IC IANS. 

Thoroughly revi.ed. rewritten and lI)uch enlargei\ by 
EDWIN It. KELLER. M.E. .  and CLAYTON W. PIKE. B.8 • • 
Ex-President of the Electrical Section of the I<'ranklin 
Institute. Embracing all the recent tmnrovements in 
the Steam Engine aud Riving fnlJ Instruotlons for the 

CARE and MANAG E M E NT of an ELECTR I CAL PLANT. 
N ea.rly 900 paqes, ;:)25 i l lustrations. over 700 maill sub· 
��\'.�d �e�
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an enllineer. 
FulJ leat'l:x fl\rM�it"�¥'tb��1\ii�l:'e�3.30. 

Send for C�rcular. 1022 Market St .• Philadelpllia. Pa. 

PRICE ��I '�" �. _(j' �.' �''''�H E" 
$5 TO $50 • .  " . Th�EUOi 
rOR. CIITIILOGU[ .  SEND TO YtK. In J;' 

'� R,OC�t�1��L CO��� 
3 0  SOUTH ST ROCHES3 

Automobiles , • 
'rhe SCIENT 1 FtC AMERI CAN for May 13, 1899, ts 

devoted mainly to illustration. and detailed de­
scriptions of various types of horseless vehicles, 
ThIs Issue also contains an article on the mechan­
ics of the bicycle and detailed drawing. of an auto_ 
mobile tricycle. Price 10 cents. 

The following copies of the SCIF.NTIFIC AMER­
ICAN SUPPLEM I<;NT give many detatls. of Auto_ 
mobiles of dlll'erent types . with many illu.tration. 
of the vehicles. motors, boilers. etc. 'rhe series 
make a -:rery va]uable treatise on the subject. The 
numbers are : 732. !179. 993. 1053. 1054. 1065. 1006. 1007. 
1058. 1059. 1075. 1078. 1080. 11l!2. 11&. 1099. 1100. 1113. 

1122. 1178. 1100. 1199. 1206. 1210. SUPPLEMENT No. 
1229 contain. 8 highly Interesting article Jrlving 
fuU data as to operating costs of horse and electric 
delivery wagon. in New York City. Price 10 cent .• 
each. by mall. For .ale by aU newsdealers or 
address 

MUNN & CO. ,  Publishers, 

361 Broadway, New York. 

jtitutifit jlUtritJu. 175 
Swrage battery. H. H. Knepper . . . . . . . . . . . . . . . . . . . . 631.796 
Stove lid lifter, H. Bitner .. . . . . . . . . . . . . . . , . . . . . . . .  , . .  t32.213 
Stove, vapor. C. Hoppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:U.7!t2· 
Stoves. ash pan for hot blast, C. A. PoHey . . . . . . . .  t:�n.S12 
Strap prutector. E. G. Awcock . . . . . . . . . . . . . . . . . . . . . .  ti::>2.U8ti 
Switch. See }�lectric switch. 'I'ime switch. 'rrol-

ley wire switch. 
Switchboard system, multiple, C. E. Scribner . . . . .  632.067 
Syringe. C. �u l l ivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;;·U.H71 
Syringe nozzle, K 14'. Mellon . . . . . . . . . • . . . . . . . . . . . . .  H:n,89B 
Table. See Extension table. 
'rable cloths, etc . •  device for stretching, E. M. 

Steward. . .  . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  f�32.1;)� 
Tanbark leach . J. D. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . 1.11.840 
'reaching music. device for. J. Morriss . . . . . . . . . . . . U32. IX7 
'I'elegraph register. �l1icott &. Oehring . . . . . . . . . . . .  6;{2.04tj 
'l'elephone exchange system. C. E. Scri bner . . . . . .  6:�2.O£.it) 
Thil l  coupling, F. H. Aubeuf . . . . . . . . . . . . . . . . . . . . . . . .  th)2.Hat) 
'l'hresbing and separating machine. P. L. 8eib . . . . 6.11,826 I 'I.'hreshing machine and separator band cutter 

. and feeder. A. �ohn�on . . . . . . . . . . . . . . . . . . . . . . . . . .  ��,H�4 
TICket holder. N. E. SprIllJZsteen . . . . . . . . . . . . . . . . . . .  f);12.0 4 0  
Time switch . H. �. Prentiss . . . . . . . . . . . . . . . . . . . . . . . . .  632, 14a 

c 
Thi� doublR·slope causes t"lul 
expll,ndillQ ice to slide into 
tht, . air-dorw" taking t."Iul 
strai.lI off f he  P"tPc. The 
air8cushion aI-so prevents 
" Hammerinu , . 

CoveTed by 
U. N. und Ji(Jr.figu Pat.ent.'f. 

Burst Wat�r PiP�S a CbiAg of tbt Past 
You can now make all water pi pes as secure from burstinll iu winter as in snmmer. 
'l'bb pneumatic system i� the only one which successfu.lly prevents the annoy. 
\.¥rll�Y: i:i��lse�
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:���e should be completed without this  system, and a1l house owners :should avail them. selves of this ,. ounce of prevention " in season; 

rr Send for lllustrated Rooklet. (liV;'1Ij/ fllll explarut(wn. 

THE PNEUMA'J'IC D O M E  MANUFA CTIJRING COM PAN Y. 
1i01 E Street. Northwest. Washington, D. C. 

I F  Y O U  S H OOT A R I F L E Pi..�tol 01' Slwtgt.lm, you']) make a Bun ' s  
�ye by sendinR" three 2c. stamps for 
the ldcnl Hand-book ··A," 126 pages 
FREE. 'I'he late.t EncyclopedIa of 

M O D  E La ��
r 
CI.

ns'funir.si8f::�is��st:;
a�t\��: 

Dies with para]oyed edges last five times longer. Make 
smooth work. Ernst, 70.1) Summit Ave., Jersey City, N. J.  

Tmnmg. apparatus for treating b lack plate for. I 
Powders. Soot and Bullets. �Ien­

.. '�."'-c:_-" -.-:_ :c:_ AM ERICA N .  Address 
CONN . . U. S. A. ELECTR I C  M OTOR§, .mall power. cheapest sold 

Columbia Mtg. Co . •  814 Walnut Street. Phi ladelphia. Pa. W. '" J. Schaefer . . . . . . " . . . . . .  " . .  " . . . . . . . . . .  , . . .  6.,2.2Ofi 
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�!'\S��;i·t·Ii : : : : . : : : : :  : : :  fi��:�:�1 A C O M P LET E M AN I OU  RE O U T F IT PATENT FOR SA I,E-Automatic Bilge Pump. 

for Ships. I<' IHJD S T lJ 'I' I l .  Somers Point. N. J .  'l'ire tight.ener. W .  Schau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U:tU;l2 
Tire valve fastening. J. H. &. E. O. Goss . . . . . . . . . . .  ti32.218 
'I.' ires. adjustable clencher for pneumatic, .J . O. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti;)2.02S 
Tires, compOSition of matter for repairing. M. B. 

lIrout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (i�2.110 
Tires, valve for pneumatic. R. Reid . . . . . . . . . . . . . . . .  ti:l1 .S7H 
Tuol holder. multiple. J ones & Eaton-Shore . . . . . .  Gin .8!1;� 
'l'orpedo, automobile, '1'. E. Barrow . . . . . . . . . . . . . . . .  fii�2.089 
Toy bell . 1.  A. Branson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U3U12fi 
Toy cannon, E. J. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gaz.oo;) 

Patented July 4. 1899. 
FI LES, CLEANS,  SHAPES A N D  SCRAPES. 

Each fi l e  i n  a leather case. F B No I I  Ask you r  d ealer  for • •  • • 
ar Sent b}' Mail for �Ii Cents. 
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on royalty. H. L. D A Y  & co .. Canton, Obio. 

W ANTED-Addre.s of party who call make a Perma­
nent Magnet that wil1 Uft 2 to 5 times its own weight. 
Wm. H. BUAZELTEN. care S. B. Tel. Co . •  Norfolk. Va. 

'1'oy money bank. Braun & McPherson . . . . . . . . . . . .  ti;{2,O.JO 
Toy pistol .  :Hl. H. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi3UJ.t5 FORQ U I G NON BROS. .  8 3 5  Broadway . NEW YORK.  I CE ::n�C�m:r�; ���\:'rn:::.in!j.�:V'Il':f.�" 

MFG. CO . •  b'99 Clinton Street. Milwaukee. Wis. 
'l'rap. See Animal trap. 
Tree, artificial. A. HummeL . . . . . . . . . . . . . . . . . . . . . . .  t�12. 121 
Tripod. D. J .  Hoberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &{2.004 
'rrolley, C. L. Weyand . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti82 .0a.1 
'l'rolley. equalizinJZ, A. E. Brown . . . . . . . . . . . . . . . . . . . Wn.981 
'I.'rolley pole retriever. D. E. Lesser . . . . . . . . . . . . . . . .  631.854 
'I'rulley wire switch. A .  F. Humphrey . . . . . . . . .  . .  6,")2.052 
'I'rousers hanger. E'. B. \Vhit lock . . . . . . . . . . . . . . . . . .  632,077 
'I'runks, valises. etc .. fastening or lucl{ for, R. 

Claughton . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  63l .7i5 
Tubes, manufacture of infiatable. �'. �l alla1ieu . . .  631.80;) 
'I'ubinlZ. method of and apparatus 1"01' mal�ing 

rol l drawn. H. R. Keithley . . .  " . . . . . . . .  " . . . . . .  631.851 
'I'ypewritiJlg machine. 1I.  H. Treadgolll . . . . . . . . . .  6:n . s:�:{ 
��]����� l�

i
�ar�·d�r· . .  ���.���I.� � : : : .. .. : :  .. '. : : .. .. : : : : : : . :  ���:��� Valve controller. Schoetfel & AlywarcL . . . . . . . . . . . . 1;32.207 

Valves. cut out cock for engineers'. D. Brown . . . . G:.{2.m.l.1 

�:g?�l:�it!�h�igt�Pl�w: Gr�y : : : : : :  : : : : : :  : : : : : : :  �t�kg�5 
Vehicle brake apparatus, Remolldy & Bal lot . . . . . n32, 14G 
Vehicle propel ler and power transllI itting ma-

chine. combined. D. W . .l\lendellllall . . . . . . . . . .  GS1.SOG 
Vehicle 8ignaling and control l ing" apparatus, mo-

tor. W. It. Wynne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iiiH.l,.117 
Vending apparatus, H. S. Worthiugton . . . . . . . . . . . .  632,OSO 
Ventilator. See Car ventilator. 
Vise. James & Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'U.!J!H 
Wagon body or hay rack lifter. A. J. Busey . . . . . .  G:l2.m7 
Wagon reach. A. T. Barry . . . . . . . . . . . . . . . . . . . . . . . . (j:U.fl7Q 
Wagon standard. R. Klatt . . . . . . . . . . . . . . . . . . . . . . . . . .  f..12.12i 
Walls. metall ic angle piece for. L. H.  Broome . . . . G:�2.00i 
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\Vasher. See Slate washer. 
Washing machine, J. C. Fenimore . . . . . . . . . . . . . . . .  6.:11.932 
Washing machine. C. S. Price . . . . . . . . . . . . . . . . . . . . . . .  t;at.U05 

��t�� l'!�i�;'�j.KJ.a�:��3�k: . : : : : : : : : : : : : : : : : : : . : :  �Ur� 
Water heater or analogous device, 'I'. C, W'ither-

.poon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.11.888 
Water tube boiler. W. Penman . . . . . . . . . . . . . . . . . . . . .  (;32,198 
\Vave motor, W. A. Norton . . . . . . . , . . . . . . . . . . . . . . .  (j;�2.1:)n 
Weather guard, G. W. Golden . . . . . . . . . . . . . . .  , . . . . . .  ti32,04�) 
Wheel. C. R. Davi . . . . . . . . . . . . . . . . . . . . . . " . . . .  , . . . .  G31.\I80 
Whistle. �'. L. John.on" "  . . . . . . . . . . . . . . , . . . .  , , ,  . . . .  ,;32.184 
Winding machine, D. McTaggart . . . . . . . . . . . . . . . . . 1i31.8i(j 
Windmlll. J .  N. Hruce . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  6.11.nS2 
Wood bending machine. C. W. 8< M. J. Green-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  r,'1.7PS 
\Vrencb, A. Andeuon., . . .  , . . .  , . . . . . . . . . .  , . . . . . . . . . . .  (i32,082 
\Vrench . }1'. Hoerens . . . , . .  , . . . .  , . . . . . . . . . . . . . . . . . . . . .  6.'12.051 
Wrench. Levin ... Bongfeldt . . . . . . . . . . . . . . . . . . . . . . . . 'ial.OOI 

DESIGNS. 
Atomizer mounting. F. M. Underhill . . . . . . . . . . . . . . .  .11 .46ti 
��'7tf�� :.��ggM;n'i:.�: .�art
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Fence, wire, J. H. Srofe., . . . . . .  , . . , . . . . . • . . .  31.474 to 3t.47fi 
Garter. E. B. Bullock . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , X1.483 
Hat holder. H. D. Jones . . . . . . . . . " . . . . " " . . .  " . . . . . . 31 .481 
Heater. J. A. Kline . . . • . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  31.477 
Lap robe. M. B. Showen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81.484 
Pan "over. frYing. T. Hinoult . . . . . . . . . . . . . . . . . . . . . . . .  31 .464 
Pen and pencil bolder. E. 1 •. Prickett . . . . . . . . . . . . . . .  :n.458 
Rein guard, A. C. 811JIlner . . . . . . . . .  , . .  " . , . . . . . . . . . .  31.470 
RlqLon eaoe. F'. H. Maurer . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,482 
Sheaf holder. L. Fritts, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.472 
Shovel. tamping. C. L. Whee)er . . . . . . . . . . . . . . . . . . . . . . 31.473 
Spoon. W. McAu.land . . . . . . .  " . . . . . , . . . . . .  , ' . . . . . . . . 31 .461 
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\Vagon sunshade iron. J. P. Shipman . . . . . . .  , . . .  , . . .  3 .471 
Whip lo"d. pomeroY' ''' Vall Deusen . , . . " . . . . .  , . . .  3I.41i8 

TRADE MARKS. 
Cigars. S. L. John . . . . . . . . . . . . . . . . .  " , . . . . . . . . . . . . . . . . .  ;18.416 
Cream for certain Qameq purpo�es, sce"Qted. 1.1. A. 

William ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  33.42:1 
EmbalmJng tlUIQ.S, Ma� lIuncke Chemjcal C01D-

pany . . . . . . . . . . .  , . . .  , . . . . . . . . . . . . .  , . . . . . . .  , . ,  . . . . .  , . .  3:1.428 
F'oot powders. 1<'. ff. Strohm .. . . . . . . . . . . . . . . . . . . . . . . .  3."l.42'! 
Grocerie,s. certain named. '1'. P. Hunter . . . . . . . . . . .  3.1.4iKl 
Hoisery. Cooper, Wells & Company . . .  : ,  . . . . . .  , . .  , . .  3.').412 
Ink, crystalHhe sqbstance to be Ulixeq "H·b Jl. �ol" 

vent for an. A. H. LambreCht . . . . . . . . . . . . . . . . . .  , .  3.1.419 
Insulating composttlon, VoleQite, Limited� . . . . . . . .  33.42D 
Knitted articles of clothlnJr. R, Walker I< Bon • . . . . 3."l.411 
!\fili<, sterili�ed. Anl<)o-Swl.. Condenseq Milk 

Company. New york . . . .  " . . . . . . . . . .  , . . . . . . " ..  3."l.413 

W!�����e'ri�t�ed�' :!W��.Ok·emper 'companY':�:�!�: fu1:!M 
Pastils, dyspepsia, ROtkowiu; ·Brothers� . . . . . . . . . . . .  33,425 
Pea and bean hullers, J.  M. Sanders . . . . . . . . . . . . . . . .  33.432 
rert"umes in certajn named forms, brel)..t-ll, T. M. 

Hyneman . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  " . ,  . . . " .  33.424 
PhotographlQ developers, Actien�GesellscQaft. fur 

Anilin I<'abrikation . . . . . . . . . . . . . ' . .  , . . . . .  33.fI7. 33.410 
Railway guides, Cavanagh & 'I'owns�nd . . . . . . . . . . . .  38.410 
Remedies. chemical ana ph""rrntlceutical , Nioolay 

& Company . . . . .  " . . . . . . . " . . . . . . . . . . . . . . . . . . .  " . 3."l.427 
Remedy for dropsy. E. HenKe,  . . . . . . . . . . . . . . . . . . . . . .  aa.4:Ji 
Soap. toilet. C. �" Miller . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  :13.420 
Tinned wQ,re, certain named articJe8 of. }to Wal� 

lnce & Sons Manufacturing Company, . . . . . . . . . .  33,4.11 
Toilet articles. certalll llamed. �'irru of i'\. Palmer. 3."l.421 

LA BELS. 
' f  Battle Ship Brand," for fruits and vegetables, I .. , 

l.()wenthal . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . .  . 7 . 1 10 . 
" Campho-.Phen01 Antiseptic Sou

P
." for �oap, C. H. 
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baking pow'ier: :r'.' i,' iiq;�i()ii. : :  : : ; :  : : :  +J� I I EqUity." for rol ls uf butter. J. W. Lansing . . . .. .. , . .  7.108 . , Lake Ciscoes ," fOl' canned fish. Buckeye �'11i4 

Company, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  7.10., 
. �  :peanolia, a Reillled Peanut Butter," for peau1.lt 

butter, Peanol ia Food Company . . . . . •  , . . ... . . . . . . .  7.107 
H Pierre V ian's Pure Sap :Maple SirllP," for fIlaple 

sirup, C. D. Cannon . . . . . . . . . . . . . . .  , . . . . . . . . . . .  , . , . 1, 109 
H pyralgine." for a fIledical compound. Prralgine 

Chemical Company • . . . . . . . . .  . , . . . . .  , . . . . . . . . . . . . . . .  7,111 
. , Scour Rright . "  for scouring aoap, Miami Soap 

and Chemical Company . . . . . . . . . . . . . .  " . . . . . . . . . . . .  T,l02 
u The Nhrhtin.llnle." for stringed instruments, C. 

A. NiJ{htlnl<ale, . . . . . . . . . . . .  , . . . .  " "  . . . . . . . . . . . . . . .  7.101 
. . Uwanta Bath." for soap. C. F. Miller . . . . . . . . . , . . . .  7.10.1 

PRINTS. 
H Our Winner." for bicycles. M. A. Gilman . . . . . . . . . . .  1 m  
, .  Rocky Mountain Souvenir Playing Carqs." for 

otLJ'ds, 'I'. W. J one� . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  160 
A printed COpy of the specilioation and drllwlng of 

an:v patent in the fore�wtng list. or any patent in print 
tiitsuet1 since 1St;:·>. will be furnished from tbis office for 
10 cents. In ordering pleage 8tate the name ann number 
of the patent desi red. ano remit to Munn & Co . . Sf.i1 
Broadway. New York. Special rates wtll be I{iven where 
a lar�e number of copIes arE' desired at one time. 

C anadian patents may now be obtnlned by the in· 
ventors for any of the inventions named in the fore-
f���n!�I�c�r��I�ti'g ��:l �WI ·�r;:Pi�if�: 'i:;���.

f 'J�;���i 
instructions address Munn '" Co • •  361 Broadway, New 'lork. . Otb.er tOHlp pateDta liiio7 aIIo be obtallul.L 

ADVANTAGES OF 
Our  Patent Cold Process of Gal,  
van iz ing Cut and W i re N ai ls .  

Very l ow  cost. smooth surfaoe. coating will not cr�lCk 
oft' heads or el�ewl::ere. no sUcking together. Orders re· 
cetved. Esttnate8 and information furnished to manu· 
facturers upon appUcati(ln for plants to �aJvanize nails 
or other articles under l icense on royalty basis. Inspef! ... 
tion of process in operation at our plants is invited. 
See article in 8CH'NTIFIC AMERICAN. Apri1 22. 1899. 
U. S. Electro Galvan iz ing Co •• 346 Broadway. New York.  

50 Y EA R S '  
E X P E R I E N C E  
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inventiOll 18 probably patentable, Communica-
����8 f�t;��tb1d��ltl�ge��t��\0�������� ��re�\��

ts 
Pa.tents taken through Munn &. Co. receive 

specia� notice. without charge. i ll the 

Sci�ntjfic .Rm�rican. 
A handsomely Hlustrated weekly. I .. argest ctr. 
culUtlOl1 of any scientific journal, 'l'erms, $B a 
year ; four mOnths. $1. Sold by all newsqealer •. 

MUNN & CO .36 1 BrOadW;ly· New York 
j3ranch Office. 625 1<'  Sth Wa.hingtou. D. C. 

Mannfactory Established 1761-, 
LE.\D PENCILS, CO ).,OR !" D  PENCILS. ts],ATE 
PENCI LS. WRITHTG SLAT ES. S'].'EEL PENS. QO).,D 
PENS. IN!iS. PEI V�L CASES IN SILVER AN I) I N  GO LD. STAl'lONliRS' RVBIlER GOODS. RULEaS. 
COLO�S ANP A RTISTS' MATEJUALS. 
78 Reade  Street . New YClrk,  N .  Y .  

Mamlfacwry E"tablisbed 1",61. ----

WELL DRILLINO 
lachines 

Pver 70 .Izes aQd styles. for drlUil)g eltller deep (lr 
Shallow wells In any kind of soU l'r rock. lo!oullWd on wheels Or on .111.. With engine. or horse powel'll. 
Strong. simple and durahle. Any lI)ecbanic "lID 
qperate them easHy. Send for catalog. 

WJLLIAlllS BROS., Ithaca, N. Y. 

PATENT 

N ICOTIr.iE ABSORIIE NT AND VEr.!TI LAlED SMOKING 
P IPE ,  I S  THE Or.iLY PIPE FIT FOR A 

G E NTLE MAr.! TO S MOKf:. 
Bowl. of the Best Frencb Brier. exceedincly 

neat and graceful ln appearaQce. and (!O$t no more than 
an ordinary pIpe. '1'here are nO filthy stellls to clean. 
and by a simple and eft'ective constru.:'tion. the poison8 
ous n icotlne juices are tbQrollghly absorbed befor::! 
reach ing the moqth, and a cool, clean and healtby 

��J��y
th

'8';�! IM'.'1M��id r:w.l a'i��':,�ded if not satis-
Bend tor IIlu.trated Circulllf .. 8. A." alld price ••  
T H E  HARVEY & WATTS CO. , 

2 7 5  Canal Street. N. Y , Stat ion E, Phila�elph�. 

TYPE W H EELS.  MODELS .... EXPERIMENTAL WORK�8MAU..w.tHINERY 
_ NOVEl.TIES Ik ETC. NEW -:�R .sTENCIL WDRKS 100 "'UISAU 8! N .Y. 

T U R B I N ES iT Send for Circular "M." 
J A S . L E F  E L  C O  

Spriulrfield, ChiO. ft. S .  A. 

MODELS '" E X P E R I M E N T A L  W O R K .  
Inventions developed. SpeCial Machinery. 

E. V. Bnil lard. 106 Liberty St., New York. 

WA NTED-Expert draught.man. technical graduate. 
famil iar with complicated mechanical movements. to 
transfer ful l y  designed sketches to patent office boards. 
� ��Si��;:ie� 11Aid�iuEe:��l���np�o�����t;, §��t�f�g�c� .�� 
\V A NTED-First class man. not over 45 years of age. 
���c��i�:rg3

n
�b�)���?i� (�)�\��:���W::���� 

f;ity. employlnJr five hundred (500) people en£aged in 
brass goods manufacturi�. Must under�tand modern 
factory methods. Apply by letter to Box .n. New York. 

GAS ��fJ GASOLINE ENG INES 
WAT E. R  M O T O RS 

B AC K U 5  WAT E. R  MOTO R co N E.WA R K  N ) U S A  $3 D S Send us youraddre .. 

a af ure andwewilbhow you 
how to make *3 aday 
absolutely sure ; w� 

furnish the work and teach you free : you work in 
the locality where you l ive. Send us your address and we will 
explain the business fully ; remember we guarantee a clear pro.­
fit of '3 for ('very day 's work. absoltltely sure , write at once. ROHL MANUFACTl'RING CO .. Box I I IIE'rROIT. BICH. 

Y O U  CAN MAKE. $ I OO .A  W E E. t\  ' 
OWN YO UR OWN SHOW. C O MPLETf. OUTr lT-$ IOO  

L IFE M O TI O N  F I L M 5  & MA CH I N E S GRE.AT PAS S ION  PLAY & '> 0 0  O T H E R  S U B J [ C T S  ' \.. l.- u :;; T R  C A T A l c 10 "> ,- R E. £.. 
L UB IN, L ARG£ 5 r MFR PHILADELPHIA P, A 

Gj Brass Band � 
IDllItrlllDent& Dr1l .. 11t Unlforme & Supplle .. Write for eata]og. t46 

. 1

.

I)U8tratlo

. 

nB. F. REEl it give. Mu· 

. 

.i� ""d Ill8tructlol1ll for N ... II ...... 
LYON '" H E A LY, . 

1111 Ad ...... e .. · VHICAGO. 

PHOTOGltAPHY IN COLORS - FOR-
mulas for producll'g photo�raphs in color. hy tbe Chas­
filague proc�sfil. SCIENT I FIC AMERICAN SUPPLEMENT, 
Nos. 1 1 1 4  and 1 1�1i. Price lO cents eacb, hy wull. 
froll) thl. office and from all new.de�lers. 

KNOWLEDGE !:�: 

A C E N T S  M A K E  $ 1 0  D A I LY ����.:.:::�":..;:� seiling Neell's thrllll!!ILPhoto­
l!'l'U'hs of actual battle .celles-· FIGHTING IN 
�a �s �r�r! �la�tia��!s���b�:? V;�Vbd

U�I��� ���: SEW!SIONS1" the be.t collection of lOll photograph. of tbe newey 1. and •• Porto Rico and ruba. Outnt either 
albUm. Including complete copy free for l� cent •• coin 
�����fs�r�
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o"tlllfl'ctory. Must be �een to be appreclat.ed. SIX Mf )"['ION boolls I •• ued learlY-Cata�gQ e Free. 
Alltbr."· 

T\�"N(��SM''1NEt;LYIltlf.ubir.:hI:;d • 
�I\IJ WAbA.b Av" Ubl.A!!'... U4 Fitlb Av., New tork. 

Planning tae Jew JOIne 
Anyone oontemplatlnJr the bUilding of a new home '1'111 find the 
Bui ld ing Edit ion of the Scientific American 
of peculiar and absorbing IQt.ere.t. This beautiful publication Is 
issued m0l1th]y, . and contains ' praotical articles and 8ulla-astian8 
on modern hou.e building. together with a serle. 01 .plendid 
f���;i'e8�

0
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this  handsome periodical is otten worth tbe year's sUbBcri-EUon 

�r�t:Il\� �g�i���,��Mt������al ':u���;t�t���.and send 25 cen s tor 

MUNN & CO., Publishers, 36 1 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.



The Best 
Machines for 
Keeping Time 
that it i s  possi ble to 
make are American 
Waltham Watches. 
Get the " RIVER SIDE " 
movement. 
For sale by all retai l  jewelers. 
" The Perfected American Watch," an 
illustrated book of interesting informa­
tion about watches, sent free on request 
AMERICAN W ALTHAM WATCH CO. 

WALTHAM, MASS. 

OR DAMAGe 
TO PROPERTY AND 

LOSS 'OI" IJl'B AND INJURY" 
TO'PERSONS 

TIaveling is a Pleasure 
and a new a n d  
t r u l  y delightful 
pleasure experi­
enced when you 
ride In the 

W inton 
Motor 
Car�iage 

Operated on the 
Price $.1,000. No Ag.nt.. fl��

o
i\l:���ns�}�: 

;:�ftf;��c�:v�fa'hte3hig, 8:11N
t�w
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hours actual running time. ill"" Send jm- particulao·s. 
THE WINTON MOTOR CARRIAGE CO. ,  Cleveland, Ohio .  

DUNLOP  
D ETACHABLE 
TIRES  

� ( ieutifi(  �meti(au. 
The Lill'ht is Rill'h l .  

The BUNDY LAMPS 
'I'HF. O N L Y  P�1RFF.CT 

A C E T Y L E N E CAS LA M P S 

E'ire 1<'8�p!\
C
���i8! t����i�:adN�6:!?

ia
:l� 

flcient. easily charged and operated. Wa­
ter absolut.ely controlled. Gives pure. 
dry gas. Manufactured by 
The Frank E. Bundy Lamp co . . _ 

Elmira, N. Y�, U. S. A .  
WeIgbt. � ounces. 

A�}�i;6���
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in SnENTu' I C  '\��tf,1:�:g:ri80t:J���e���P' 

(let our BOOk- I let of any 
dealer or of us 

T H E  
AMER I CAN 

D U N LO P  
T I R E  CO. , 

Snak¢ Watcb £bain 
wi l l  not get 
loose in  
the r l·ms .  You can take them Bel levi l l e ,  N J .  

0 11  with these. Ch icago ,  I I I .  I 

Latest Vienna n'lVl' l iv .  Made of h igli ly llolislu:!d (.UN 
"" T ":.:J�. 'ut a l i uk is Yisible, bllt Sll t1 exihJe it  can be 
wOl\wl foun d the Illig-er. Smooth as satlll but very !Strong. 
YOlLr jeweler never :-law an ything l ike it. H:we Sl'n t thou­
sands all over the world. \Vorn by New York 's best dress­ers, J<::vervhodv that sees tht;'lIl wallts one. A won derful 
spedmell 0"£ tine workmanship. �Iell's I'hain,  * 1 .  Ladies' 1M­g"llette chain (47 i udl,'," IOIlA") *�. :"ellt on rece ipt of prie!;'. 

TAN KS,  TOWERS and W I N D M I LLS . 

J For Manufacturing Plants, Hotels. 
�:.�]r��W�s

a
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r
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Sena jerr lllustratea Catalogue. 
W. K Caldwell Co., 221 E. Main St., 
Louisvil le. Ky. 

MIETZ & WEISS 

Using Natural Gas, 
( 'oal Gas. Producer 
Gas, and Gasoline di­
rect from the taJ,lk. 
1 to 40 H. P . • actual. 
The Sprinll'field 

Gas Enll'ine Co. 21 W. Washington St 
Sprinll'field, O. 

KEROSENE  
and GAS Engine 
The most economwal power 
known. Absolutely safe and 
reliable. Runs with common 
�
e
it���

ne
pat�;i!8C\�, ���: 

and
��;:J?o,;acat������:�' 1 2 8- 132  Mott St . ,  New York. 

PRATT' S  PATENT POS ITIVE DR IVE  

��s���or ��s����;n 4·� .· .. ··.�.C ... !.:.;. ;J held by them. Send 2 cent stamp \ " ,' , " .��. \ for Illustrated Catalogue. . \ _� _____ _  .;;; --
T H E  PRATT C H U C K  CO. ,  Frankfort, N .  Y . ,  U. S. A .  

Money refurr:,ed if not. satisfactory. 
Henry Doyle ,  Importer of NoYelties, 6 2 1  B'way, N . Y .  

C New 0" 2nd Hand-Sold 

AMERAS E�::!!�d 
Enormous Stock. Must be closed out. All  makes new 
Cameras and your old camera. taken as part payment. 
Wl'ite for l ists and special bargain offers. 
C. F. LUND « CO., 1 29 Wabash Ave., Chicago. 

Cb¢ Cvp¢writ¢r €xcbang¢ 
1 Ji Barclay St .• N EW YORK 
1 24 La Sal le St . .  C H I CAGO 
3 8  Bromfield St . .  BOSTON 
8 1 7  Wyandoile St . ,  

KANSAS C ITY, MO. 
� 0 9  North 9th St • .  

ST. LOU I S, MO. 
432 Diamond St. .  

PITTSBURGH,  PA. 
We will save you from 10 

to 50% ou Typewriters of all 
makes. 

a:r Seoo for Catalogue. �� Acetylene Burners. 
D. Ill. Steward's Patent for Honse . 
Lightinll' and Bicycle LaDtern s. 

State Line Talc Co. ,  Chattanooga, Tenn.  

J ESSO P'S ST E E LTHB\�[r 
F O R  T O O L S ,  S AW S  E TC. 

W� J E S SOP & SONS t: �  91  J O H N  S T.  NEW YORK 

B EST B I CYC L E  B RA K E� 
�! 'l'i:i�:t ���tii:�t wl:i��t,:'.':lti�

d
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THE TREBERT BRAKE 
i s  composed o f  a friction disk secured t o  the hub o f  rear wheel. a clutch on  the disk and a 
Clutch on the rear sprocket wheel. Both Clutches have inclined surfaces upon which balls 
roll. Wben the bike chain is pulled forward. the balls also move forward and ride up their 
incline. Bacl! pressure to pedals produces reverse motion. �"ree booklet of particulars. 
�
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Y Trebert Automatic Coaster and B rake Co.  !sY\�\,�SE, 

M1e�!::I�t�SIfi J���J���i��OWNERS. 
Charter Gas and best. strongest. � .. fest. mo�t 

up-to ... date engme that IS 
Gaso l i ne Engi ne " · .. �e�
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Proof from nearly every State . ,, ::=S  :��foYgues:�a s\�e 
o
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Scalos All varieties at lOwest prIces. Best Railroad 
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Sewing Machines, Bicycles, TOols. efc. Save 
Money. Lists Free. CHICAGO ,;�ALE Co .• Chicago. Ill. 

and Territory of the union, by addressing 
g�il�

n
re�� ).�� :i��k qU�: : HARTER GAS E N G I N E  CO.,  Box 1 48 ,  STE R L I N G ,  I LL. rieo. and docks. Botb friction 
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r.���f���s ��!ffy �n\����geable. Weber Gas & Gas-
oline Engine Co., 4:02 8. W. Boulevard, Kansas City, Mo. 

The "Wo lverine" Three Cyl inder Gas­
o l ine  Marine Enrine.  

'l'he only rever8t� and- �:Jf starting 
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n
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no vibration. Absolutely safe. 
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30 H. P. IT Write jor catalogue. 
WOLVERINE MOTOR WORKS, 

Grand Rapids, Mich. 

pliers and pluggers, together witf; rubber band vlul<l<ing 
and the use of puncture bands. 9 Illustrations. Con­
tained In SUPPLEMENT t HI'.!. Price 10 cent.. For 
sale by Munn & Co. and all newsdealers. MARK. 

Acetylene Gas G E N E R ATOR S  

M��e:g;;plYo�:
g
a
h
�i�\e���I��; co,!. 

pacity. Frum $15 up. 
ar Sena jor New Catalogue. 

J .  B. C O LT & C O . , D £ PT. N . 
3 · 7  West 2 9th St . ,  New York. 

This  h .. a t s  W ind, Stesm, or Hor3e Power. 
We offer the ,,,. E 1I!!"'l' ''� If 2� actual horae power 

G AS E N G I N E  
lor . 1 00. leu 1 0  per cent discount. for c:'tsh. Bui l t  

interchangeable plan. Bui l t o f  bt'st material. 
:'. I a.de in lots of I llH therefore we can make the pricA . Boxed for ahipment. weij;tbt 800 Ihs.  Made lor G&."1 
or Gasolme. Also Horizontal Engines. 4 10 30 b. p. 

WEBSTER MFG. C O . ,  10,.4 West l�th St.,  Chicago. 

��:����::A����:3��:'n7 �irGe��h�i.;d Yc�� ��1.: 
So. Peter alld Lafayette Sta .• New Orleans, La. 

A 
sense 

of security 
pervades the 
home which 

shelters a 

SMITH & WESSON 
Revolver. 

SMITH & WESSON, 
14  Stockbridge Street, Sprlopleld, Mull. 

Catalogue for a st&mp. 
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i��� " � • U R O Y A L "  B I C Y C L E  B E L L  • /I. manufactured exclusively by us. It has lITown to be extremely popular l\ .. among wheelmell on account of its responsive touch and sonorous ring. ttl • !1�� ma
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I most approved by the hest riders. Clubs and experts adopt It on account I � r��� If:r:;�� ����:i.�;�h�t:���lt�

ther bells on the market. Wherever � • ill"" Send /err f .... Ulustrated catalogu • .. S. A ." of au our bicycle supplies. • � EDWARD M I LLER & CO.  I:��g�:�
d MeridenJ Conn .  � STORES : 28 & 30 West Broadway, NEW YORK. ro Pearl St., BOSTON. . 

Manufacturers of "Everllt" 011  ahd " Majestic" Gas Lamps. 
.�.�.�.�.�.�.�.�.�.�.�. 

• • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • 
A M I LE A M I N UTE ON A 

Tribune "Bicycle ! 

A Handsome Watch Charm 
or Scarf P i n  with tbe head and bust 
of DEWEY. Made from steel taken 
from the Battleship " Maine." 
Watch Cbarm has "old plate rim. U. S. 
Government certificate accompanies 
each article, 2� cents each

lI 
pr>stpaid. 

MoW. rio:uj',�ti n�aaa: ��?ry. 
9 Maiden Lan� New York. Sole Manu/'r of Main. ISte.1 Novelties. 

when you look at the ortgtnal of this uMilking-Time. 
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UHIRTIAN" L�VNE�E'��. 
Verr.. strorig, che'!P al! Wood. Write at once for prices. HARTMAN MFO. CO.,  Box 69. Ellwood City. Pa. 

N. Y. Office. Room 99. 309 Broadway. N. Y. City. 

A· SMALL brings good returns if inveded 
in a MAG I C  LAN TERN or 

CAPIT AL ::::O�:lt��ne f��r e�b�!:� 
Illustrated catalogne free. 

Mc�ALLISTER. IllS. Optlelaa, 411 N ...... a 8,". N.Y. 

Why Pay Freight on Water ? 
Edison' s Ink C oncentrates. 

" The W izard 's Powder." 
ott�;)J'::' 
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In water produce a tirst-class blue black writing fluid 
���;.
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Get propOSition, make an ink route. 
EDISON CHEMICAL CO. ,  P. O. Box 2397 ,  NEW YORK. 

Modern Su rvey in� and Eng i n e e r i ng  
I :'Ii  �TR 1 " .1I E :'Ii  T � .  

L.lfl.!e dlu�tnt.tl' !1 la:al()KUe Upl lIl alJphcu t l ! lll 
C. L .  BERG ER  & S O N S .  7 Prov ince Cou rt .  Boston .  M a ss .  

ExDenmental Science 
By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

9 1 4  Pall'es, 820 I1lnstrations. 

Price $4.00 in cloth: $ 6 .00 in half morocco, postpaid 

THIS is a book full of 
interest and value for 
Teachers, S t Ud en t s, 
and others who desire W impart or obtain a 
practical knowledge of 
PhysiCS. This splendid 
work Il'ives young and 
old something worthy 
of thought. It has in­
fluenced thousands of 
men in the choice of a 
career. It will give any­
one, young or old, in­
formation that will en­
able him to compre­
hend tbe great im­
provements of the day . 
It furnishes sugges­
tions for hours of in­
structive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

M U N N & CO.,  Publ ishers, 
Office of the SCIENTI F IC  A M E R I CAN , 

3 6 1  BROADWAY,  N EW YORK. 

PRINTING I NKS 
Tbe �CIENTI"IC AMERIC AN I s  pnnt�d with CHAS 

ENEU JOHNSON '" CO:S INK. Tenth and Lombard 
StI.. Philadelphia, and 47 Rose St •• opp. Duane. New York 
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