
66 

�titntific !mttican. 
ESTABLISHED 184-5. 

M U N N & CO.. Editors and Proprietors. 

PUBLISHED WEEKLY AT 

.xo. 361 BROADWAY. NEW YORK. 

TERMS FOR 'I'HE SCIENTIFIC AMERICAN. 
One copy, one year. for the U. S., Canada or Mexico . . . . . . . . ..... . . . .. $3 00 
One copy, SIX months, for the U. S., Canada or Mexico . . . . . . . . . . . . .• 1 �O 
Onecnpy.oneyear.to any foreigncountry belonging to I'ostal Union 400 

R
�
m

JkW &?��.I. �
e
����':v,::�.

n
�J'rg�';,'f �,��,rk���t�� ;l��

h
���k. 

Tile �cienlific American Supplf!ment 
Is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued wepkly. Every number contains 16 octa.,o pages. uniform in size 
with SCIENTIFIC AMERICAN. '.ferms of BubscriptlOD for �UPPLEMENT, 
�.OO a year. for the U. 8 .. Canada or Mexico. �OO a year to fOrel!(n 
countries belonginfjt to the Postal UnlO1I. 8inlitJe copies 10 cents. Sold 
by all newsdealers throughout tbe country. See prospectus, last page. 

(!nmbilled Ra tes.-'rhe SCIENTIFIC AMERICAN and SUPPLEMENT 
���Pit ���!v!�

r 
�r�ri.

ea
f·o�o��r�!I�

d
c�:��ri�� uWi�ii:it

a
tp
a
o
d
s��t Nn'���'k� 

Milar. and jljtll cents a llear. 
lIuildlng �:ditlon of !'Scientific American. 

THE BUILDING EDITION OF TIlE SCIENTIFIC AMERICAN Is a lar"e and 
���

n
g!�!�e�!,f:�

r
:t::s

p
�!�f����

i
��

u
��d,:�

n
��);i����:.

i
��g

o
�u�t�� 

�uNAy���
a
!�a ��

t
�t��t�r

t
�fu.:o��

a
:::�r::t>:��l�t �

es
q;�

b
�:)?cfu��JaVl

u
�gg 

contemplate buildinjiZ' this work is invaluable. lias tbe lar�est Circulation 
of any architectural publication in the world. 

Single co\>ie. 2a cents. By mail. to any part of tbe United States. Canada 
or Mexico. $2.50 a year. To forehm Postal Union countries. $3.00 a year. 
Lorn bined rate for BUILDING EDITION with SCIENTIFIC AMERICAN. to one 
��<!!"�r�err�t: lo�

a
�'uIlri\i�

r
rc
i
�fTI�':i,

t
�c J�:;��Ig

o
�r:��:CA�'�n� ��s:: 

PLEMENT, t9.00 a year. '1'0 foreign Postal Uuion countries, $11.00 a year. 
EXPol't Edition of tbe Scientific American, 

with which i� incorporated •• LA AMERICA CIENT IFJCA E INDUSTRIAL," or 
rgr

a
�
i
ig s��

t
��� t��;�r�pttC:�ii:��� s��:i�Fi�t l������.

m
�

t
e�� D��: 

ber contains about 50 pa�es, pr(.fusely Illustrated. It is tbe finest scientific, 
industrial export paper publisbed. It circulates tbrou,zbout Cuba, the 
:;�����:t:i::��

o
i�e

en
J:�f�� ra�U::a�

m
i�
ri

:o���
n �� S��i�Tfj':� 

AMERICAN EXPORT EDITION has 0. larlCe guaranteed circulation in all 
commerCial places througbout the world. �.OO a year. P08t paid to any 
part of tbe world. Single copies. 25 cents. 

m- Manufacturers and others who desire to secure foreiJO) trade, may 
have lal'l<e and bandsomely displayed announc�ments published In tbl8 
edition at a very moderate -. MUNN & �Br��g�����ew York. 

� Tbe safest way to rflmit is by postal order. express money order. 
draft or bank cbeck. Make all remittances payable to order Of MUNN 
& CO. 

IfF Readers are specially requested to notify the puhlisbers In Ca8e of 
any faHure. delay. or irregularity in receipt of papers. 

NEW YORK, SATURDAY, FEBRUARY 1,1896. 

([lJu�f,ratert art.jmp� arp markfld with a.n a!lt.fI.J"isk.) 
Acetylene explosion and Ore ...... 73 Fisherie. exhibition. Klel ......... 67 

gr�;�I:��
e
2��!,��.I�::::::::::: ::::: �� ��it,:.

b
.rg�·n����:::::::::::::::::::::: �g 

Bicycle exhibition. a great . . . . . . . .  66 Gla.s solder8 ........................ fr1 

I:fl��
e
���: �

n
a�1

e
iX;:f;B.·. ' ... ',::: �� I:;'�!�:,

t
�tb�::-w.�:::::::::::: � 

Blenheim Palace . . . ........ .. . .. .  71 Inventions recently patented .. ... 76 

��:ji.
f
N:lth�:,

c
ir
.
'�::::::::::::::: � :������I'B':!�:1J;.1Fro��

i
.��Pa 

Buildin� materials. flreproof . . .... 74 Notes and queries . .............. ... 77 

�:�i��
r
:sl,

a
s::l���r�l��!ln� of:: n �r:�:�n�J:�::.�� .

r
.��?�.�:: � 

Cement, leather belting .. . . . ... . . . 76 Rustle[ls coating. a ................. 72 

8g13�: �T'�{g�
n
s: !�c

l
.��������:: :::: �* ��'t��g�:�

r
��fiee:::::::::::::::: � 

Cyprus, excavations in . ... . . .. . . . .  fr1 •• The Di1Jerence '· .................. 72 
Discovery. Prof. Roentli:en's . . . .•. 67 Trolley banger, Fletcber's· ....... 72 
Dry dock building. N. Y. navy 'l'rolley palace cars . ............... . 74 

yard' . . . . . . . . . . .  : ............... 65 Wilson. John A .. ... .... . ........... fr1 
Early rising Iprecept, the . ....... . 71 Wood pulP. value of ............... 74 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

No_ 1048_ 
For 'he Week Endln: February 1, 1896. 

Price 10 cent.. For sale by all newsdeale,.,.. 
PAGll: 

I. CHEMISTltY.-Tbe Nature of Cbemlcal Cbange and the Con­
ditions whicb Determine It.-Or. Arm8tron�'s addretlfl b�fore tbe 
Chemical Society of England. treatmg of tbe last reOnements of 
r.be tbeorv of cbemistry . ... .... ... ...... .. ...... . ... .. ... ... .. . ..... ... 16757 

II. CI YIL FlNGINEERING.-Tbe New Brid"e Across the Danube at 
Cbernavoda.-A new rallroad bridge, opened last September, 
with full ceremonies.-2 illustrations . ... ..... .. . ... . .. . .......... .. ... Ifr1b2 

The Catastropbe at Bouzey.-FlndinllS of the commlaslon ap-
pointed to inquire into the eanses of this accident .................. Ifr153 

Ill. EDUCATION AL.-Technical Edueation.-By B. H. SIMMONB.-
A very timely article on tecbnics! tra ininJl at tbe present day . .•.• Ifr156 

IV. ELECTRICr-rY.-The Arc Ligbt.-By I'rof. S. P. THOMPSON.-
A continuation of these very p-fftctical and interpstlna-Iectures on 
��r':.'�i!::W�m;;,\��'ll:� !.':-i:�:��:!n'rU:t�tl�'::.�. �����. ��� Ifr1t8 

V. GEOLOGY.-Floating Sand-An Unusual Mode of River Trans­
portation.-An examination of a weJl known pbenomenonof pos­
sible importance in geology, witb experiments.-A very interest-inll and valuable paper . . . . . ..... ... . . . . . . . . ..... ..... ...... .... ... . ...... Ifr146 

Vl. M\j)CHANICAT, ENGINEERING.-Flexible Shaft wltb Ball 
J<>ints.-Use of a ball and socketjotnt intlexible8baftlng.-311 Ins-
tratlons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ifr150 

lIi��
i
��ce��&

a
��grhi��:f'�tt�ti':,'i�erW�

t
:�hitto�. �fJl�

h �i 
description and illustratlon.-4Il1ustrations . . .. .... ... .. . . ...... . .... Ifr151 

Electrically Driven Twin Punching Machlnes.-A cam lever 
p'uncbmg machine of areat power driven by an electric motor.-l 
1lIustration . . . . .. . . ..... . . . .. .... .... . .. ...... .. ... ....... . ............ ... Jfr150 

VII. MWTALLURGY.-Sodium in Alumlnum.-A hitherto unsus­
pe�-ted impurity In aluminum and tbe evil results due to It . ....... Ifr155 

VIII. METEOROLOGY.-Some Eifects of Frllst.-By W. E. PART­
RIDGE.-An interestlIU< and practical article on tbe freezing of 
water. and its eifect81n nature ........ ............... ................. Ifr147 

IX. MISCELI.ANEOUS.-Tarpon F ishln" In Florlda.-lJInstration of 
tbe capture of tbe !<Teat �'Iorlda 08h.-31llustrattons . ...... . . .. ..... Ifr156 

Spanish Troops in CUba.-Note on the landing of tbe Spanish 
troops in Cuba.-l illustration .......................................... Ifr157 

Britisb Feelmg on the American CriSiS . . ........................... 1674f 

X. NATURAL HISTORY.-'l'be African Atherura.-A curious ro­
dent found in Asia and Africa. from 1 be zoolo"leal collection In 
tbe Jardin d' Acclimation uf the BOl8 de Bou!oJlne at Parls.-l U-
lustration ... . . . .. ... ... . . . . . . . . . . .. . . . .. . . .. . .. .. . . . . . . . .... . . . . ... ..... Ifr1t8 

A Curious Case of Commensalism. -In[ltances of different aoi­
mals livinll togetber, as illustratecl by the hermttcrab and others. 
-2I1lu.trations .. . . . . . . . . . . .. ... . . .. .......... . ...................... Ifr146 

XI. N A V A L ENIJlNEERING.-H. M. S. Jupiter.-Recent accession 
to tbe battlesbips of the MajestiC type of tbe British navy.-l 11-
lugtration . . . . . . . . . . . . .. .. . . .. . . . . . .. . . . . . . . . . . . . . . ... . .. . . . .... ... ...... 16753 

XIl. PALEON'l'OLOG Y.-A New Fossil Plant In the Coal Measures 
of New South Wales.-A fossil recently described In t.be reports 
on tbe geology of tbe antlpodeancontlnent . . . . .. . . . . . . . . . . . . . . . ..... Ifr146 

XI
I�a��r:���i·;;;.t :"�:t:!� :"hd'n?:.:-tf..�;'d.� f�r:s�����.�� ��: Ifr158 

XIV. RAILROAD ENGINEERING.-Snow Sbed �'Ire Protectlon.­
A valuable contribution to railroad en.lne .. rlnl!.-nescrlptlon ('f 
methods In use on the Sontbern PaclOc Railroad for protecting 
snow sheds . ............... ... .. ... ..... . ........... ... ................ ... Ifr1b2 

X V. TECHNO LOG Y.-Meg""a and Refuse Fnrnaces.-,.\ very valua-
bie article on the combustIOn of me" .... s and orllanlc refuse of tbat 
nature.-5 illustrations ................. ............................... Ifr1M 

An Electric Refriflerating Machine.-An ammonia refrtllerat-
Inll' machine operated hy electric energy.-4 lI1ustrations...... .. Ifr155 

Camphor Making In Formo ... -De8cr1ptlon of an ancient 
method of ma.lng and prod uclnl! the IInm . .... .................... .. Ifr158 

"VI. TRAVEL AND EXPLORATION.-Venelnela.-'l'be Venema-

J ,ieutifi, �mtri,au. 
THE ANNUAL BICYCLE EXHIBITION AT THE KADISON kinds of repair kits for the riders' use were exhibited. 

SQUARE GARDEN, NEW YORK CITY. For those who travel witb their wheels a great con-
As we go to pre88, the annual cycle exhibition under venience in the shape of the �treat collapsible bicycle 

the auspices of the National Cycle Board of Trade has, crate was shown. This crate is made of wood, with iron 
with milch eclat. come to a close. It opened Janullry joints, to 8hut up into very small compass. It can be 

18 and closed January 25. It would be impos8ible instantly opened to receive a bicycle. Those who have 
for us to attempt to describe all that was there, but had the annoyance of crating their own wheels will 
the task is made easier by the fact that the 1896 bicycle appreciate the convenience that this presents. 
has been built practically upon the lines of the 1895 Numerous cyclometers were shown, and among others 
wheel, and that the novelties shown there have, by an inllovation in the shape of a chronodonometer or 
force of circumstances, become sift.ed down to those combined chronometer and cyclometer worked like a 
presenting real points of merit, so that they are more stop watch. The rider, without leaving his saddle, 
interesting and fewer in number than hitherto, the age can start a special distance hand simultaneomly with 
of so·called .. freaks" in bicycles having, apparently, a time hand and can stop them again, thus enabling 
passed. him to obtain for himself a record with chronometrical 

Wheels for a number of riders are shown in the accuraey of his time for a mile or for any desired frac· 
Fowler and in the Stearns exhibit!', both exhibits show- tion thereof. ']'his instrument is self-winding and 
ing sextuplet wheels for carrying six riders at once. forms one of the important advances to be noticed. 
The Fowler .. sextet " is 13 feet long with 125 inches Carrier cycles were shown in considerable variet.y 
wheel base; weighs 137� pounds and is geared to 153 and were fitted with pneumatic tires, being a distinct 
inches. There are four front fork side!'. two on each advance of the London carrier cycle, so exten!'ively 
side of the front wheel. This and the Stearns st'Xtuplet used by tradesmen in that city. One type, termed 
attracted mueh attention. The chains of the Stearns sometimes a jinriksha, was provided with seats for 
sextuplet are graduated in size from front to rear in two passengers. This vehicle may yet obtain fame in 
accordance with the stress that they have to receive, Japan as well as here. 
the powers of the six riders being, of course, exerted Continuously ringing bells for attachment to the hub 
�imultaneously on the last chain. of a wheel were shown. Perhaps the most sttiking 

The frames, in general, are practically of the same novelty in bells was tne Bridgeport handle bar tJE,ll, 
construction as those of the past year. being almost which has already been shown in our columns. In it the 
universally of the diamond Humber type. Tubes of metal cap at the end of the handle forms the bell, so 
D-shaped cross section are used in the Singer wheel!;, that it is practically invisible, or rather indiscernible 
which are of English construction, these having for by the ordinary observer. 
the rear forks tubes of this section. It is not easy to The weights of wheels are but slightly increased in 
see that much is gained thereby, although, of course. the majority of cases. Some wheels use 1� inch tub· 
it is conducive to narrowness of tread. ing in place of the 1% inch uSEd la8t year. Tires in some 

The Wolff" Sociable" is a wheel that attracted con- cases are made slightly heavier. But to one who has 
siderable attention. It is a tricycle, adapted for two grown fond of the American wheel, it is a real pleasure 

riders, seated side by side. This company and the to find that the menace of heavier construction. which 
Columbia Company show wheels adapted for army was taken as impending over the season of 1896, has 
use. The" Sociable" is shown carrying a Maxim gun, passed harmlessly away, and we still can ride wheels 
the Columbia is shown with a Colt rapid firing gun. ten to fift.een pounds lighter than those which obtain 
An army tandem is also shown by the Columbia Com- favor abroad. 
pany, carrying two gun!', a signal Hag, and a complete ------.... _.-4 ..... ' .... -------

outfit for two soldiers. Military men are now realiz- THE FEBRUARY SKY. 

ing that the bic} cle will have its place in war. mili- BY GARRIJ:TT P. 8ERVI8S. 
tary science pressing into its service everything avail- Jupiter nowreigns supreme in the starryheavem. Ris­
able. ing late in the afternoon at the beginning of February, 

Another exhibit attracting considerable attention is by 8 or 9 o'clock in the evening the great planet is in an 
the so-called .. Upright" wheel, a rear-driven safety admirable pmlition for observation. He is still in Can­
with small front wheel and with handlp bars carried cer, forming a neat little triangle with the stars 0 a.nd 
around behind the rider, leaving the front unobstruct- y. Just east of him �dimmers the" Beehive " clul'ter. 
ed. The mounting is done from the front, and the po- He is moving slowly westward, and in the course of 
sition the rider assumes is perfectly upright, the handles the month will travel about three degrees toward the 
coming on a line with his sides. The frame, approxi- border of Gemini. At the cl08e of February he will 
mating to the triangular shape, is very strong, and it be some three degrees east of north from the remark­
is claimed that the bicycle can be made of exceedingly able triple star � Cancri, whose nearer components, 
light weight. This is a concession to what might be being about one second of arc apart, form a conve­
termed the rational rider, one who destres to sit up- nient test for telescopes of moderate power. The more 
right. The Owen bicycle has a somewhat similar frame distant component is about 5� seconds from the prin­
of triangular outline, the saddle being at the apex. cipal stars. 
Thi!l is mounted in the usual manner. The Hardy Those who do not possess telescopes should not fail 
spring frame bicycle is an appeal to the constituency to try their opera glasses or field glasses upon Jupiter. 
of riders who desire comfort. It is provided with a With a strong glass of this description all of his four 
spring frame by whieh all jar is taken from the rider, principal satellites can be distinguished when they are 
and in its construction the following feature is carried well situated for observation. On February 3, tor in-

. out: The three essential distances, those between the stance,'about twenty minutes before midnight, Eastern 
handle bars, the saddle and the crank bracket, are ab- standard time, three of the satellites will appear strung 
solutely invariable, so that. the rider OIi a rough road out on the west of the planet, while the fourth will be 
may be rising aud falling with the spring, but the seen on t.he east. A similar, but even more favorable, 
three critical distances never change. arraDgement of the satellites will occur at the same 

Another feature in the construction of bicycles is hour ou the 17th. On the 24th, same hour. they will 
shown by the Diebel center bearing used in the Fair- be quite symmetrically arranged, two on the we!'t and 
mount cycle. This is a bearing for the cranl. shaft, two on the east. I have several times deriyed much 
which bearing is made to contain only a single row of satisfaction from the pleased surprise expressed by per­
balls. the necessary strength being given to it by mak- sons who, having no expectation of visiting an obser­
ing the diameter of the circle of balls large enough to vatory, had not dreamed that they should ever see 
insure a proper leverage; in this way a wheel is con- the moons of .Jupiter with as slight an aid as that 
structed with but, three inches width of tread. of an opera glass. 

Several electric lamps are shown; one is equipped Venus and Mars are together in Sagittarius at the 
with a storage battery and there is supplied with it a beginning of the month, rising some two hours ahead 
dynamo to be run by water power to be taken from of the sun. Both are moving eastward, but Venus 
a house faucet. This will enable one to recharge his much more rapidly than the other, so that on the 9th 
own battery. Some primary battery lalllps are shown. she will pass Mars at a distance not much exceeding a 

The majority of wheels are fitted with wooden rims, degree and a half, Venus being on the north. By the 
but the Eagle Company show their wheels fitted end of the month she will have entered Capricorn, 
with aluminum rims of their own manufacture and of Mars remaining in Sagittarius. Those who take the 
improved section, de!ligned to make them stronger trouble to rise early enough to spe these planets in the 
and more ri!!id than hitherto. One of the features of morning sky will also behold the glorious spectacle of 
their exhibit was a wheel with unbrazed joints to be the Milky Way, which is nowhere more brilliant than 
taken apart, in order to show the uninitiated the pre- in the region where Venus and Mars are now crm'sing 
cisI' construction of the bicycle frame. As another in- it. Photographs and telescopic views show that the 
novatiou in wood, numerous example!'! of wooden galaxy in this neighborhood is composed of a wonder­
handle bars appeared. and a bicycle was shown with fully intricate intermixture of star clusters, star fields, 
wooden frame pieces in place of tubes. star clouds and nebulre. 

Another very interesting exhibit was Jakobson's Saturn is in I,ibra. rising on the 1st of February soon 
tandem attachment. By means of this attachment, after 1 A. M. and on the 29th about two hours earlier. 
the front whepl being removed from one bicycle, it The north pole of the planet now leans to'-.l.rd the 
can be fastened to another so as to produce a !'eally earth, and the rings are widely opened. Splendid dis­

practical three-wheeled tandem. coveries concerning this planet should mark the clos· 
The repair of bicycle tires was exemplified in a num- ing years of the nineteenth century, for Saturn has 

ber of ways, including vulcanizing a.pparatus for the just begun to receive the attention it deserves in some 
more permanent repairing. apparatus both of the elec- I of the great observatories. 

Ian questloll.-The teaturee of tbe country aDd of lite theteI1l.-
Ita naturahoellerl, rlyel'l! I!.lld raplda.-a IlIuatratIOlll .............. MItt tricaJ. a.nd steam variety heing shown, while va.rious Ura.nus is a.lso in Libra, about five degrees east of 
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