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THE ISLAND OF CnA, 

We present in this issue a series of 
views illustrative of the city of Havana 
and the adjacent country, which were 
gathered during a recent tour through 
the island. Cuba is larger in area and 
population and richel' i n  natural resources 
than is generally su pposed. It h as a 
total area of 43,319 square miles anrl a 
population of one and a half million 
�ouls. The distance from its eastern to 
its western extremity is nearly equal to 
the distance from New York to Chicago. 
To a soil of unusual fertility nature has 
adrled a cl imate which is peculiarly fa­
vorable to the growt.h of certai n special 
�rops of great valne. The country may 
be broadly divided i n to the reg-ion of 
plains, the rol ling uplands antI the fore�t 
land�. The lowlands form a practically 
continuous belt aroun i the island, and 
in them are to be found the great sugar 
plantations. Above these, and on the 
lower slopes of the hillR, are found the 
grazin g  and farm lands, upon which, 
among other things, is raised the famous 
Havana tobacco. The balance of the 
island, especially the eaRtern portion, is 
cO\'ered with a dense fort'st growth. 

The sugar plantations form the chief 
source of wealth in C uba. The cane 
grows best. in the level bottom lands, 
which are cleared of all shrub and timber 
growth for this purpose. 'Some of the 
plantations are of vast extent. including 
as many as 10,000 acres, al!d they !'tretch 
a way i n unbroken monotony on all sides 
of the batey, which is the name by which 
the collection of sngar m ills, d wellings, 
stables, etc. ,  in the center of the plan­
tation is known. Roads or driveways 
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are cut th rough the cane and radiate in all directions, and along these the 
teams drag the h eavily laden carl'etas to the mills. The Cuban does not 
place a heavy yoke upon the shonlders of the oxen, as we do, but USf'S a 
lighter yoke, wh ich he lashes across the horns of each pair, so that a Cuban 
team pushes its load with the head. At the mill the cane is unloaded on 
to an endless belt, which carries it into the crushers. 

The crnshed cane, which is known as bag-asse, is used for fuei, and the 
extracted j uice is conveyed to large vats, where it  is boiled. At a certain 
stage of the boil ing it is transferred to pans, where it crystallizes to a brown 
sugar, which is then placed in long cylindri�al mould�, where the molasses 
is allowed to run off. The sugar is now of a light yellow color. and, to 
further cleanse it., it is  placed in centri fugal separator�,where the molasses 
that sti l l  remains is removed, and the sugar, which is n o w  fairly white in 
appearance, is ready for export. The average prod uction is about 2.000 
pounds to one acre. In former days. when t.he work was done by slaves, 
they were housed in quarters known as the barracon, which were located 
with i n  the inclosure of the batey. ' Althongh in some parts of the i8land 
the laborers occupy the old slave quarters, it  is now a common t.h ing for 
the laborers to live in separate homes, scattered in the neighborh ood of the 
plantations. '.rhey are very primitive d well ings, and consist of a square 
frame of posts, u pon which is nailed a layer of boards. the interstices being 
plastered up; with adohe clay. The roofs al'e thatched with palm leaf, the 

lfATIVE HUTS OF· THE COUNTRY POPULATION. (Continued on page 232.) 
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THE NEW SOUTH. To anyone who has had the opportunity to travel 

In the current number of the SUPPLEMENT will be through the Southern States and take note of her 
found the digest of a lecture recently delivered by Mr. natural resources, the statistics of her industrial devel­
Carroll D. Wright OIl "'.rhe New Industrial South." opment during the last decad e are full of promise. 
The lecture, as was natural, dealt largely with statis- In a certain sense her agricultural development has 
tics, and statistics are ordinarily dry reading ; but in only just begun. Large as is the cotton crop, it only 
this case, as MI'. Wrigh t j ustly observed, " figures are represents a fraction of the productive powers of the 
more eloquent, when dealing with ind ustrial affairs, soil .  At present the South is a one-crop country, and 
than any other for m of expression. They give in con· therefore is subject to distressing extremes of fort une. 
crete form the results of great enterpri�es ; they crys- A more varied agriculture would at once make her 
tallize the moving history of the time." richer and financially more stable. This will come 

This" moving history" h as been a truly remarkable· with the division of the large plantations, or a portion 
one, and in some respects unparalleled in the history of of them, into smaller farms, and the. settlement of 
the world. In its opening chapters we find a country these farms by hardy and energetic immigrants from 
drained of its resources, and its people decimated by a the Northern and Western States. This immigration 
succession of the most sanguinary battles of modern is DOW taking place, and it is growing in volume. It 
times. The emancipation of the slaves h ad torn the would seem as though the West had now been pretty 
social fabric of the South asunder. The very founda- fully exploited ;  and that the ad vice to the intending 
tion stones upon wh ich its social and political economy emigrant would henceforth be, for a time at least, 
had been built were swept away. The patriarchal life "Go South." 
of the plantation was gone for ever ; and when the sur- ------...... +I •• �I-.. -------

v i vors of the war came back and h ung up the saber and THE APRIL SKY. 

the riflH upon the wall, they Rat down in the solitude BY GARRETT P. SERVISS. 

of their deserted homes t..o think out a new problem of The two greatest planets, Jupiter and Saturn, are 
existence. The outlook was as dark as could well be well situated for observation thi8 month . While 
conceived. With its treasury exhausted, its credit Jupiter is slowly sinking in the west, Saturn is rising 
gone, the flower of its manhood cut off by war and I in the east, and, between 10 and 11 o'clock at night, 
lost in the oblivion of scattered and nameless graves, the observer, with a small tele5cope, may turn alter­
with its i ndustries paralyzed , its cities ruined, and its nately from the belted to the ringed planet and enjoy 
fair lands a wilderness of desolation-truly this coun- the striking contrast betwepn them. In comparison 
try was a!' piteous a spectacle as was ever left in the with the wealth of detail and brilliant colors exhi bited 
t.rack of a long and bitter war. by Jupi ter, the globe of Saturn appears dull  and un­

In those first years of convalescence, the Southern interesting, but its marvelous rings furnish a specta­
people began dimly to see the truth, which now in the cular element that more than suffices to counter­
day of their industrial triumph is clearly manifest, balance the attraction of Jupiter's cloud-spotted 
namely, that the fundamental idea of the old planta- di�k. 
tion life \Va'S false in itself and fatal to the industrial Jupiter is in the constellation Cancer, moving 
and social development of the country. Had it not slowly eastward. It rises in the middle of the day 
been for the I1pheaval of the war, it is likely that the and is well situated, west of the meridian, during the 
South of to·day would have been in very m uch the entire evening. It is better to begin the observation 
same condition as it was in the antebellum days. of it with telescopes not later than 8 or 9 o'clock, when 
Labor, as represented in the negro, would have been it is near its greatest elevation. 
perfectly content to remain in a state of childish ignor- Saturn is in Libra, a little east of the star a. It be­
ance and �implicity ; and capital, as represented in comes well elevated in the southeast by 10 o'clock 
the planters, would have continued indolently to P. M. 
spread its lap to receive the lavish contributions of a· Mercury, which is in Pisctos at the beginning of 
soil of u nusual fertility. In !luch It life there was April and in Taurus at the end, is too near the SUIl to 
neither incentive nor opportunity for that industrial be observed. It pa5ses behind the sun on the 17th, 
activity which at once enl'iches the treasury and builds emerging afterward into the evening sky, where it will 
up the character of a people. In the broad division become visible in May. 
of the people i nto the two classes of masters and slaves Ven us is  also too near the sun for convenient ob­
there was no provision for those gradations which servation, although early risers �y catch sight of it 
seem to be insepara,.ble from a successful social econo- before sunrise in the constellation Aquarius, from 
my; and so there was developed a species of nonde- wh ich, in the course of the month, it will move east-
script unfortu n ate, known as the" poor white." ward into Pisces. 

SCIENTIFIC AMERICAN Before the war, and for many years after it, a landed Mars also is an early morning star, being situated 
SU PPLEM ENT aristocracy did but little to encourage the inflow of at the opening of the month in the eastern part of 
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capital and industrial enterprise from the outside Capricorn and at the end in Aqnarius, still nearer the 
world; and to thi s  may be largely attributed the stag· sun. 
nation which marked the first fifteen years of the lat- Uranus is in Libra, six or seven degrees southeast of 

Price 10 cents. For sale by all newsdeale.... PAGE ter period. Partly because she made no effort to Saturn, and Neptune is in Taurus, near the star z. 
I. JV�rt�C�.Th�-;,r�gfc!:k�I$.?i��\:'i;;-'S�::..�t.n�����e��'j'lfs��: attract it, and partly because it was· so steadily and The moon passes the planets in the following order: 

Allke.-Valoable abstract of the enllineers' report In the ChlOOllO artificially guided to the Western and North western Mars, in the morning of the 8th ; Venus, in the even-m���bc,r':;�Ia��(j"c;'iTlage.:::'ii;:w:WOR;;Y:iiE.AUMONT.:,::(;an: 16915 States, the tide of immigration set stead ily past the ing of the 10th ; Mercury, in the aftern oon of the 12th; tor lecture� before tile Society of Arts.-IJecture HI continued.-Continuation of tbe Cantor lecture before tbe London Society of Southern country ; and while the barren lands and Neptune, in the morning of the 17th ; Jupiter, in the 
�1�gi��.���IY���r�n:,i.��.����.r.�� . . i����.t.������.�.���.���:��� 16914 virgin forpsts of the West have been peopled with the afternoon of the 20th ; Saturn, in the morning of the 

n. AN'I'HROPOLOHY.-Wltb tbe Northern Cbeyennes.- By Lient. best elements of European immigration, much of the 28th; and Uran us near midnight of the !'ame date. ��R;1�er.���w:s ';.'i[.i !�t���t:td���f1g��o�r�d't!'c�J' Wl��':.?� b th I . I . 1 '1\ · 7 ill t I fertile land of the South has lain idle for want of a At the time of the conjunction with Jupiter, on the III. hc"JJi8�o� i?�J.1 Dz"all���an's ti'1�.:;,a;e�fe"8;.t i>sii.iiur:::'R.i: 16906 cent discoveries In Asia of tbe most Interestlllll description of h usbandman. 20th, the moon will be near first quarter, and the con-
Iv.7��'it'1.���;,:,,�������ru;;;;;'e�����af�(W.il6:'::BYW:T:LYNN. l6903 Happily for this country, however, there was a sec· junction will occur a little more than h alf way from -A descrIption oftbe comets known to be �ue In 1896, witb tbe tion of the older men of the South which, aided by the eastern horizon to the meridian. If the sky is  
v. �:t'�Wi�����..t�:������t�g�gr���t,;'�i�i�'iiii.i·iii·ti"';·Atmo.: l600i . 

I fi d h I ' h pbere.-An apparatus for determining the quantity of tbls Im- the younger and progressive g-eneration, was equal to clear, it should be POS8Ib e to n t e moon easi y WIt 
purity In tbe atmospbere, as employed by the authors In recent the task ot translating the lessons of the war into the naked eye. A telescope directed to the moon at 

vl.��g'[b�t�-"-�If,a;i��n-;��r�tff:
i
��ii.;rai··Resoiirc.i.:::'iiy·pr;,r: 16909 vigorous and aggressive action. To them is due the about 3 P. M., and swept carefully toward the south, 

J. LOGAN LOBLEY.-A very valuable and complete arUcle on tbe Transvaal rellion. wltb special reference to Its characteristics as development of the hitherto neglected, but wonder- will enable the observer to pick up Jupiter by day-
vll���k¥I���¥b�iP.�gea3�17��o�:iifi��I.:'r�����ne"xceediniiiY l600i follr varied and plentiful, mineral wealth of the coun- light-a very interesting ob8ervation for an amateur. 

rl';,";��.�.I���i� . .  I��::.�����?li��.������ . .  
i�.���.��.���� .. -:-.�.I!�u.�t.��: 16906 try. Capital was invited to enter, and to the immi- The planet, at that hOllr, will be about two degree8 

VIII. IRRIGA'I'ION.-Irrillation by Wlndmills.-The cost oflrr�.... t h h'th rt 1 d I k d 'th d' t t from the moon, in a southerly direction. tion lD the Arkansas valley .. . . . .. . . .... . . . . . . . . . . ... . . . . . .. . . .. . . . . . . . .  16918 gran , w 0 l e O la 00 e WI IS. rus upon Ix.Ji��::s:>:-.!.�o��tb�':,�";."g}il�'i::�Jr{!���Prt::s, ::e�T��\�.; the land of great plantations, underpaid labor, and New moon this mouth occurs about 20 minutes after 
Im.j'::'if�t��i�le�O:�"8����I·B:1I1���!������··rs··liij;ii.;�crij,� 16906 " poor white�," there was extended the right hand of 11o'clock on the night of the 12th ; first quarter about tlon of tbe present aspect of tile war In Cuba, wltN i1rustratlon of f II  I . d th ff f ' h f . I d t · 15 . t b f 6 'nlock l' th venl'ng of the 20th an anti-American demonstratIon in Barcelona, Spain.-llJlnstra- e OWS IIp an e 0 er 0 rIC armIng an a re- mln u es e ore o� lJ e e ; tlon . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  16917 markably low figure!'. At the same time, the racial full moon at 8 :47 A. M. on the 27th, and last quarter :��\!¥����1�:::.::::::::::::::::::::::::::::::::::::::::::::::::::: lim question was taken in hand and treated in a generous (the l ast of the preceding month's U1oon) at 7: 24 P. M. 

x. ::,��?�W/I�f!i.;s-;:l��':�:rt�el�b�fcI:P��Cth��'i-�3J�r(;;;�� �pirit. It was realized that the negro was in the on the 4th. 
re,'i!':.:o�n��. a.�� .. ����I.�.��U����.�.��.�?�t���a��.� .. � . . i.I��.�t��� 16916 South to stay; and that the only possible way to Tile moon will be in apogee in the night of the 10th 

xl·la�sy��c�;.!:;�1a'lJll�s���,;,�g!��r.tFn�I�Jj�e��d��..t�;���n��� better his condition was to give him the full benefit of and in perig-ee in the morning of the 25th. 
lIENRY.-Tbe elJect oflluorescence and pbospherescence upon X the noble creed which teaches that .. all men are cre Jupiter's satellites wil l  present an interesting !'eries 
ral)J''t�t,,�:��k;�fVt�� 

tw,:IJ��� ���e���u:�t¥;:eiiid;.:.:.:iiy 16911 ated equal. " The success of this more enlightened of phenomena on the night of the 15th. Before 7:19 
lItM. JlLEUNARD and LABESSE.-A somewbat neglect� pOint In II 

. h i ' d ' k con"*'tloD witb X ray work.-How tbe examinatIon Is conducted treatment of the negro depends npon its intelligent P. M., Satellite II wi be crosslIlg t e p anet s IS , a�o...:.eii:��.:ii.;.;.j"A.Cilon··Emaiiaiin� . .  iroiii·ii .. .;·cr.;ok;..··Tiib.i 16912 and discrimina.ting- application. As Mr. Wright very moving off the western edge at the time mentioned. 
���I���SJgis'1J;.h���"����Af���_��"'l:;:'��.!ii� r;::.¥f��: pointedly put it : " Philanth ropy cannot make a ne/lro I At 9:17 P. M. Satellite I, which will previously have 
f����lt°.:':I��:"':l��h�F���!iJlJ�rlo��:��b��I��o��.:'c�:�t:&.'ii into a Circassian. We should endeavor to make out I been ob;;erved drawing near to the eastern edge of 
thl::'S::�'R�':.�c'l,�!:p��yrtie·pj.;'iiaj,iliion;;f·soiind8.::p;'ilciiic;'i 16912 of him as good a negro as possible, and so educate Jupiter, will pass upon the d isk. At. 9:50 P. M. the 
:�� ... �ft��ef��:'.!"��;fJ: ill'.:'�b:��':,�"t�� ���¥��:,�i��elft��y�of� h im along industrial lines that he will hecome a valu- shadow of Satellite II, which will have been upon the 
wW:�i�:�"'�b":�l P��f:rd·;;-J,l�:�s��at�'::ay·�ork. wiili'graphic 16912 able economic factor. " The spirit displayed by the face of the planet since about. 7 o'clock, will pass off 
illustrations of the operations In Seguy's laboratory and examples promoters of the Atlanta Exposition in regard to the the western edge. At 10:34 P. M. the sh adow of Satel­
Of

J'Jar:7J�:��b�;';��8:\�W��n':l'.:'::AVeryiireiiiexpertmeiii·lii 16910 negro sho wed wit h what practical common sense the lite I will appear on the eastern side of the disk, the 
P�:�C8p�I���t,.��jaro�tn�.rt�N �sg��g::'··ihriiUiiJi"oiiaqui;·siiJi: 16918 q llestion is now being treated. An exhibit devoted to satellite i t�elf being at that time about half way acro!'s. stances. by Means of tbe Brush of an Induction Coil Witbout a Crookes Tube.-ByG. MOREA u.-Interestlngexperlment on pbo- the prod ucts of colored labor was housed in a building At 11 :37 P. M. Satellite I will pass off the western edge, 

xll�0;6m�L1l6��WtE?��?::N��rniiu.trlal·souiii.:,::supj,iemeDi;U:Y 169U specially erected for the purpose; and the once de- and one hour and seventeen minutes later its shadow lecture by t'ARROI,L D. WRIGHT, to tbe recent course, abstracts . . . . . h I '11 f 11 ·t ff th d' k of which were RIven 10 onr columns. ......... . ..................... 16918 splsed race saw thell' own spokesman rIvahng t e e 0- WI 0 ow 1 0 e IS . Xlll. TECHNOLOGY.-Use. of M(\nazite in Enrope.-Tbe use of I . .  . Th h tt t' . .• '1 B 0>:1<)"" of the rare metaloln manufacturin/l mantles for Incandes- quence of the dlstmgUlshed orators of the day upon a I e starry eavens are very a rac lve m dprl . e-cent gas bnrners of the Welsbach type.-Unlted States C<lnsnlRl" t 9 d 10 P M b t th . ddl f tA nth BallOR ........ .................... ....................................... 169011 comwon platform. ween an . ., a ou e ml e Q a mo ... 
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Sirius ill flashing near the western horizon while the 
brilliant Vega is rising in the northeast. 

Nearly overhead shines the Great Dipper, and south 
of it appears the softly twinkling Berenice's Hair. 
East of the latter is Arcturus, a royal star in bright­
ness and color, while between Arcturus and Vega 
glitters the pure white Spica in the constellation of 
the Virgin. 

Among the easily observed double stars now favor­
ably placed are r Virginis. 8 BoHtis, Mizar in the mid­
dle of the Dipper's handle, r Leonie, and Castor, the 
great double in Gemini. 

• I.' • 
THE CONTEST BETWEEN SHOT AND ARMOR. 

At the present writing it looks as thongh the superi­
orityof shot over armor was proved, and that unless 
some new method of treating the plate be devised, the 
gun will have the armor at its mercy. That is to !'lay, 
it will at the proving grounds; whether the hazard 
and confusion of a sea fight will very often afford the 
ideal conditions for penetration is open to question. 
The twelve inch side armor of the two Chinese battle­
ships, which bore the brunt of the Japanese attack at 
the Yalu, was struck repeatedly; and yet no shot 
made a dep.per penetration than four iuches, althou!rh 
the three leading Japanese ships were armed with a 
gun-the 66 ton Canet rille--which was credited with 
the highest power of penetration of any in the world. 
It is certain that, during the many hours that the 
fight lasted, some of the shots from these big guns 
must have struck tbe armored portions of the Ting 
Yuen and Chen Yuen. Judged by proving ground 
results, anyone of these shots should have easily pene­
trated the belt, and wrecked the "vitals," of the 
enemy. 

Now all this goes to show that the gun versus armor 
,!onte!'t must not be jndged from the results at the 
target alone. In target firing the gun has everything 
in its favor. The range is accurately known; the tar­
get is stationary; and the shot is delivered normal to 
the face of the plate. In a sea fight the range is un­
certain ; t.he target is moving; and the face of tbe 
armor will very seldom be t'truck squarely by the shot 
-this last being an element in favor of the armor of 
greater value than is generally supposed. To this, we 
think, more than to any other cause, must be attribut­
ed the surprising powers of resistance shown by the 
out·of-date ann or plate!' of the Chen Yuen and her 
mate. 

The history of the development of armor plate dates 
from the Crimean war and the war of the rebellion. In. 
its earli!'r stages, the advantage lay with the armor. 
fenetration was comparatively rare; and in the attacks 
upon the Rus!'ian fons in the Black Sea, and upon 
the Southern batteries, the t>ide armored vessels proved 
comparatively invulnerable to the round shot and shell 
of that date. The gun crews on the floating batteries 
suffe.red, as a rule, no greater inconvenience tban the 
rattle of the ronnd shot as it fell harmlessly from the 
iron plated sides of the vessel. Even tbe great 15-inch 
I'Ihot from the Rodman smooth bores conld not get 
through. For a while, iron armor held the field. Then 
came the so-called conical shot, the long rifled gun, and 
the resulting increase in velocity; in the presence of 
which the thin plates of iron proved to be helpless. 

Armor plate makers tried the next natural expedient, 
and made the plates thicker; and, as these plates were 
sn�cessively penetrated, they kept adding to the thick­
nt'ss unUI, in 1881, when the British Inflexible was 
floated, sbe carried no less than two feet of solid iron 
upon her sides. Difficulties of manufactgre and the 
excessive weight of such arm(\r led to the adoption of 
steel in place of iron. Here, however, tbe brittle na­
ture of the steel presented a difficulty, and an attempt 
was made to combine the hardness of steel and the 
tougbness of iron in what is known as the compound 
plate. This consists of a plate which is made up of an 
extremely hard steel face upon a softer iron backing. 
The idea of this device was that the steel f.ace would 
provide the resistance to penetration; and that the 
iron ba.cking, upon which the steel was welded, would 
prevent the steel from cracking; or, sbould it be 
cracked, it would keep it from falling to pieces. 

The theory was plausible; but the results obtained 
in trial have been very disappointing; the steel face 
cracking and flaking off from tbe backing in most 
alarming fashion. The failure of the compound plate 
left the field open to the "all steel" advocates, and for 
the manufacture of a perfect plate there was only 
wanting some process by which the steel could be 
toughened without losing any of its hardness. 1.'his 
process was found in the nickel steel armor, in which 
the introduction of a proper percentage of nickel gave 
a remarkable toughness to the steel, without impair­
ing its resisting powers. Shots were put through the 
test plates without producing tbose radiating cracks 
which at the !.'econd or third penetration had resulted 
in complete demolition. 

Meanwhile the gunmaker had not been idle. In­
creased length and smokeless powders resulted in 
increased velocit ie,,; the penetration per ton of gun 
grew steadily larger; and tbe thickest steel plates suc_ 
cumbed to a caliber of gun which a few yeaTS before 

would never have been thought of as capable of 
piercing heavy armor. 

The victory now lay with the gun. 
It was reserved for an American inventor, whose 

name will forever be famous in the annals of the 
armor plate industry, to introduce a process which 
turned the tables entirely, and placed the advantage 
strongly on the side of the plate. The Harvey process, 
which is named after the inventor, seeks to present 
intense hardness of face, rather than thickness of 
metal, to the shot. The inventor realized that it was 
useless to attempt to resist the enormous momentum 
of lllodern ordnance; and that the only way to meet 
that momentu m was_to break up the material of the 
shot at the moment of impact. This he accomplished 
by making the face intensely hard, so hard, indeed, 
that it was capable of cutting glass. The Harveyized 
plates were a success frOID the very first. Shots which 
theoretically should have easily passed through a plate 
flew to fragments at the moment of impact. 

For !lOme few years the new plates remained practi· 
cally impregnable against the hardest projectiles. 
Various systems of shot hardenin� have been tried, 
but with limited success; and it is only within the 
past few months that the gun makers have been able 
to regain their old ascendency. The first whispers of 
successful penetration came from Russia, where shot, 
wh ich had been made on a" secret process," were re­
ported to have passed through Harveyized plates with­
out breaking up. What the process was can only be 
surmised; but the recent remarkable tests at the 
United States proving grounds at Indian Head make 
it probable that some form of what is known as the 
"soft steel cap" was used on the projectiles. 

In these tests, and also the tests at the same grounds 
last October, the successfult'hot were .. capped," that 
is to say, the point of the projectile was covered with a 
soft steel cap. The theory of this device is that when 
the point of the shot strikes the plate it will be pre­
vented from flying apart by the snrrounding metal of 
the cap. When the point has once entered the hard 
face of the ItrmOr, it is held together by the metal of 
the plate itself, and the shot can then expend the 
energy of its unbroken mass upon the body of the 
plate. 

In the experiments of October last a Harveyized 
plate, which had broken up the ordinary 6 inch shot, 
was cleanly perforated by four 6 inch capped shot. 
The experiments now in progress with heavier 8 inch 
and 12 inch shot will be watched with keen interest, 
and thus the final advantage seems to lie with the gun. 

• •••• 
Boen&gen Pho&ography. 

In a recent Franklin Institute paper, Drs. Edwin J. 
Houston and A. E. Kennelly gave the following direc­
tions for using the ordinary alternating. lighting cur­
rent for X ray work. To the primary terminals of an 
induction coil are connected leads from a 50 volt alter­
nating current circuit. The secondary of the induc­
tion coil connects with a battery of Leyden jars and 
with the primary of the Tesla coil. The Tesla coil is 
made by winding about 80 turns of No. 19 cotton 
covered wire on a glass tube about l'4 inch in diameter. 
Over this is passed a slightly larger glass tube wound 
with about 400 turns of No. 31 silk covered wire. The 
whole is immersed in a jar of resin oil Tbe Crookes 
tube is connected to the seconqary of the Tesla coil. 
This arrangement gives the dlsruptive discharge, 
which is of increased effect and less likely to injure the 
tubes. Tbe discharging electrodes of the induction 
coil are placed about 5 mm. (0·2 inch) apart. To secure 
sharp images the use of a metal plate perforated and 
llsed as a diaphragm is recomUlended. 

Nikola Tesla has continued his experiments on re­
flection of X rays from different materials, using an 
angle of incidence of 45° as the most crucial test. 
Ench sample was tried simuItan:!ously as to its power 
of reflecting and transmitting the incident ray. Zinc, 
mica, tin and lead were the best reflectors. Alumi­
num reflected no appreciable portion of incident rays. 
There was no corresponding order in transparency to 
the rays. Zinc, tin and lead proved opaque; mica tran­
sparent. He upholds as his view that the X rays are 
both cathodic and anodic. He has o�tained good re­
sults by using a zinc reflector for his tubes. He an­
nounces that he has [Jot found the least evidence of re­
fraction. 

MM. Darien and De Rocbas have tested an eye, wbich 
was placed upon a plate holder with two fingers be­
side it. The X rays were then produced and a photo­
grapb taken. The eye proved intermediate in opacity 
between bone and muscular tissue. The rays passed 
axially throngh it. 

A very interesting line of work has been initiated 
by Mr. H. I. Dreschfield, L.DS., of Manchester. He 
used X ray photography to show the development of 
the second set. of teeth in a living subject, a boy about 
thirteen years old. He succeeded in obtaining a pho­
tograph showing the first set of teeth in place and 
tbe second set still in situ in the bone back of and 
above the others. 

It is definitely stated that X rays were used in Vien­
na to determine whether a wrapped mummy contained 
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the remains of an ibis or of 0. human being. The pro­
cess showed it to be the mummy of an ibis. 

A very ingenious attempt to measure the intensity 
of the X rays is due to Prof. R A. Fessenden and 
Prof. James Keeler, Western University, Pittsburg, 
Pa. They immerse the ends of two terminals of a 
circuit in paraffin, the ends being about one·half inch 
apart. The X rays are then caused to pass throngh 
the paraffin and their effect in causing an electric dis­
charge to pass is used as a measure of their intensity. 

Prof. Rowland, of Johns Hopkins Uuiversity, and 
Elihu Thomson both appear as enunciators and up· 
holders of the hypothesis that X rays are of the anodic 
order, and not of the cathodic order. TholDson 
found that no X ray effect could be obtained from 
an excited tube when the Imode and a fluorescent 
screen had a patch of opaque metal interposed upon 
the glass of the tube between them. altbough the ca­
thode was unscreened. Anode rays he found to be 
erratic in distribution from the anode, and to 'reqnire 
very high exbaustion for their production. He says 
that it is fortunate for science that the Crooke'!! tube 
used by Roentgen had a high enough vacuum to give 
anodic rays. 

.................... �.�, .. �,-. .-----------
COB& of Bad RoadB. 

According to statistics collected by the office of 
Road Inquiry of tbe Department of Agriculture, the 
amonnt of loss each year by bad roads of the country 
is almost beyond belief. Some 10,000 letters of inquiry 
were sent to intelligent and reliable farmers through­
out the country, and returns were obtained from about 
1,200 counties, giving the average lengtb of han I in 
miles froUl farms to markets and shipping points, 
thp. average weight of load hauled and the average 
length per ton for the whole len�th of haul. SUlllmar­
ized, it appears that the general average length of 
haul is twelve miles, the weight of load for two horses 
2,002 pounds, and the average cost per ton per mile 25 
cents, or $3 for the entire load. 

Allowing conservative e!.'timates for tonnage of all 
kinds carried over public roads, the aggregate ex­
pense of this transportation is figured at $946,414,600 
per annum. Those in a position to judge calculate 
that two· thirds of this, or nearly $681,000,000, could be 
saved if the roads were in reasonably good condition. 
At $4.000 per mile a very good road can be construc­
ted, and if an amount equaling the Bavings of one 
year were applied to improving highways, 157,000 
miles of road in this country conld be put in condition. 
The effect of this would be a permanent improvement, 
and not only would the farmer be astonished in tbe 
sudden reduction in his road tax. but he would also 
wonder at the remarkable falling off in the cost of 
transportation. He would also find that he required 
fewer horses and less feed for them. He could make 
two trips to market a day instead of one, when ability 
to get bis goods there at a time when high prices 
are ruling is a matter of great consequence. Farmers 
are beginning to apply a little simple arithmetic to 
some of �hese matters, and it is not too much to ex­
pect tbat in the near future we shall see a decided re­
volution in tbe condition of our rural bi�hways.-New 
York Recorder. 

••••• 
Value of FarlD AnlmalB. 

According to statistics published by the Department 
of Agriculture at Washington, suys the Iron Age, the 
aggregate value of farm animals in the United States 
bas declined very materially in recent years. At the 
present time the value of these animals is $755,580,597 
less tban it was in 1893. The decline is more particu­
larly observable in the case of horses. Taking the 
seven years from 1890 to 1896, it is shown that horses 
increased in number nntil 1893. In 1892, however, 
their value began to fall off, and in 1895 it was 1I0t 
quite half that of 1892, showing an aggregate decline 
in this respect of about $5UO,OOO, 000. This depreciation 
is attributed in the main to tbe introduction of trolley 
cars and bicycles. The higb cost of fodder, however, 
after recent seasons of drought, is also given as a con­
tributing caut'e. The value of mules since 1890 has 
fallen nearly $80,000,000, or not far from half the total 
existing value of these animals in the United States. 
On the otber hand, milch cows have increased in nnm­
bers, while the average value of these animals has ad­
vanced steadily within the past few years. The in­
crease in the value of milch cows last year, as compared 
with 1894, is $1,300.000. Oxen and other cattle de· 
creased in numbers more than 2,000,000 in 1895, while 
their value increased on an average $1.80 a bead in the 
same period. A decline is noted in the numbers and 
value of sbeep in the last three years, tbe decrease in 
value agll1'egating abont $60.000,000 and the falling' off 
in numbers of these animals last year being nearly' 
4,000,000. Swine, in J.895. declined 3 pel' cent in Dum­
ber and 15 per cent in aggregate value, the total de­
crease in the value of swine in 1895 being nearly $33,-
000,000. It is expected, however, that the enormous 
corn crop of last year will have a favorable effect upon 
the next statement of farm animals, the tendency to 
an increase in numbers and value being already ob­
servable. 
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AN DlPROVED PACKING. acid from one of the cylinders is ejected into a chamber, PRATT'S CONE BELT SHIFTER. 

The illustration reprE'sents a packing in which a and cool!:l a coil through which compressed air or oxy­
loose portion or flap engages and has a binding or gen from the other cylinder, at a pressure of 100 atmo­
conelike action on the rod, the other part forming a spheres or 150 atmospheres, is passed into what is now 
baffle space for the steam, t6 confine and prevent it called a regenerating coil. At the bottom of this coil 
from escaping. The improvement has been patented is a valve. peculiar in its construction, which expands 
by James Walker, of James Walker & Company, en· the cooled gas into a vacuum jacketed vessel. The 
gine and factory furnishers, Lion Works, Love Lane, cooled gas then passes back over the regenerator, cool­

Shadwell, London, England. The packing is made in a ing the compressed gas below its critical point. The 

The cone belt shifter shown in accompanying illus­
tration is very simple and easily applied in all places 
where cone pulleys are used. It is quick and eIJective 
in throwing belts from one cone to another. The cut 
represent@ the shifter applied to a lathe in connection 
with a belt which is perpendicular or nearly so. For 
hol'izontal or inclined belt a special shifter is m ade, and 
when the shipper rod of the countershaft is at the 
front, . diIJerent sockets are used. 

WALKER'S ROD PACKING. 

variety of forms, a few of· which are sho wn in the small 
figures, and is preferably composed of a8bestos, asbestos 
wire cloth, canvas cloth, hemp, vulcanized fiber, wire 
gauze, sheet metal, etc. , proofed to resist the action of 
!:Iteam or chemicals and folded into alternate or bel· 
lowslike layers. In one of the preferred forms the 
packing is folded to assume a subtantially rectangular 
cross section, while a flap or loose portion is left 
narrower than the thickness of the main part and 
forming a baffle space. The folds of the packing are 
held together by rivets, which in some cases have en­
larged heads on the wearing side of the packing, add­
ing to it!; durabilit.y. Sl>ring plate!> are also in some 
cases used to lend resHip-ncy t.o the flaps, and the 
strips of metal may be wound into the parts or folds 
of tile packing, the whole tending to produce a pack­
ing having a maxim um degree of tightpess and a 
minimum of friction. 

• • • •  
PRonSSOR DEWAR'S APPARATUS FOR LIQUEFYING 

AIR AND OXYGEN. 

We illustrate belo w a11 interesting piece of apparatus 
for producing low temperatures, made by Messrs. Len-

PROFESSOR DEWAR'S APPARATUS FOR LIQUEFYING 
AIR AND OXYGEN. 

nox, Reynolds & Fyfe, Rosebank Works, Fulham, 
and which is the outcome of many experiments carried 
on at the Royal In!:ltitution for the last three years. 
It is designed to reach the lowest temperatures hither­
to attained. and embod ies principles which, although 
thought by many to be new, have in reality been 
used by Professor Dewar in his large apparatus for 
�he palSt five or six years. This little cooling plant 
requires no mechanical power, and is specially suited 
for laboratory nse. It consists of two parts, viz., the 
refrigerator proper and two cylinders of compressed 
gases. The action is as follows : Liquid carbonic 

gas then commences to liquefy a!:l it passes the valve. 
Everything in such an apparatus depends on abso­

lute isolation, or more heat will leak in than the small 
volume of gas used can take out ; thus it is necp.�sary 
to use vacuum vessels and to carefully proportion all 
metal parts. This apparatus, which was de­
scribed by Profe:,:sor Dewar before the Chemical 
Society, on January 19, is capable of producing 

Further information with regard to this belt shifter may be obtained by addressing Chandler & Farquhar, 
38 Federal Street, Boston, Mass. A large number of 
these belt shifters are in llse by many of the leaoing 

4 oz. of liquid oxygen at atmospheric pressure 
and a temperature of -180° Cent. in frow 25 
to 30 minutes. We are indebted to London 
Engineering for the cut and particulacs • . . . , . 

EKyptiall Cotto .. . 

A recent report of the United States consul 
at Cairo draws attention to the s teady increase 
in the amount of cotton shipped frow Egypt 
to the United States. This has risen from 
3, 815 bales ill 1885-86 to 50, 000 ualE's-Egyptian 
bales of 750 pounds-equal to 75,000 A merican 
bales of 500 pound!:l weight. 

To those who are not acquainted with the 
industry this looks like " shipping coals to 
Newcastle ; "  but as a matter of fact, owing to 
certain peculia.rities of soil and climatt', the 
Egyptian cotton ha.R a fiber of extra length, 
which renders it indispensable in certain 
bra,nches of manufacturing which have sprung 
up in the United States. The staple cotton 
from the Nile dt'lta, varying from 1 inch to 1% 
inches in length, is ' 0  matchless for fine threads 
where strength and luster of finish are essen-
tia!." It. is an excp.I1 ent substitute for sea island 
cotton, and the report statp.!! that it can be 

PRATT'S CONE BELT SBUTER. 

had at a price so low in cOUiparison that mill owners manufacturers in this country, and we understand 
are venturing upon special manufactures h itherto con- they are giving excellent satisfaction. 
trolled bv British mills. Moreover, when it is mixed • • • •  
with AUI�rican cottOll, the latter can be put to a much A NEW LOGGING lACK. 

more extenoed use. The illustration represents a sim ple and easily ope-
Th e report further says : .. That long fi ber cotton is rated logging jack, to facilitate the handling of logs 

the staple of the future, is proved by the important without danger to the workmen. It has been patented 
value placed upon that of the :Nile country by every by John E. Gilchrist, of South Bend, Washington. 
manufacturing nation of the universe. The demand The casing of the jack has a foot with lip carried all, 
for it is growing with astonishing rapidity, and over- the way around, to enable the logger to take a side or 
production is an unlikely contingent. It seem I' to we other lift as desired, the casing being made completely 
that AlDt'rican agricultural genius should be exerted of steel, and having a ring in one side to facilitate mov­
in orn er that our SOll thern States might give Northern ing the jack about. The lifting rack sliding in the 
and European "'piudles any and every staple required casing has at its upper eud a head turning on a 
for finding a profitable market. Egypt is producing pivot, ann t h e  teeth of the rack, as shown in the sec­
more and more cotton each year, and adding vastly tional view, are in mesh with a pinion on a transverse 
to its cultivable area, every acre of which presuma· shaft on which is a ratchet adapted to be engaged by a 
bly will be devoted to cotton. " I pawl fulcrumed in a lever which has 11 hooked end en-

In addition to the 44,554 bales sh ippE'd in 1894·95 to gaging the transverse shaft. The pawl is pivotally 
the United States, Great Britain took 276, 294 bales, I connected with a hand lever at one side of the work­
Russia 132,309 bales, Austria 54.457 bales, France 46, 242

1 
ing lever, a spring on the latter holding the pawl nor­

bales, Italy 43, 803 bales, Spain 19. 007 bales, and minor I lIlally in engagement with the ratchet wheel. A dog 
. shi pments brought up the total to 639, 582 hales of 750 I engages the ratchet wheel to hold the load in raised 

pound!:l weight. This would be equal to about 1,000, 000 ' position during the up or return stroke of the wQl'king 
American balps . lever, a gravity arm normally holding the dog in meli'h 

Ordinarily the Nile cotton fet.ches about tW(\ cents a with the ratchet wheel. The operator lifts the load 
pound more than the United Sta tes quotation ; but by swinging the working lever up and down, and to 
land is costly, varying from $100 to $175 an acre, lower the load, the gravity arm is moved to lift the 
and rentals are enormous. Moreover, the Egyptian dog out of engagement with the ratchet wheel ; but i f  
planter"'il' taxed to the extent o f  $6 t o  $8 per acre, i t  i s  desired t o  suddenly lower the load 0 1'  turn the 
and he has to pay from 12 to 15 per cent interest on lifting rack, both the gravity arm and pawl are swung 
horrowed capital. Fr�m all which it is evident that outward to di�engage the jack and the pawl from 
the profits must be leSt! than would at fiftlt be sup· the ratchet wheel . The working parts are under per­
posed. At the same time we learn that .. gilt edge " fect control of the operator, and there is no danger to 

I cot.ton is . . supportiug the EgYftl;ian government, pay· the workmen when raising and lowering loads. 
ing t.he interest on the enormous debt owing to Euro­
pean creditors, and bringing $60,000,000 in ready money 
this season to a country that feeds itself, and exports 
cereals enough to keep a million more people." 

It is suggested that seed should be purchased at the 
ginning establishments in Egypt and shipped to the 
States for experimell tal purposes ; and that some of 
the bottom lands of the Mississippi Valley, and of the 
Brazos district in Texas. mi�ht oIJer analogo11s condi­
tiODS, and be made to produce a fiber equal in quality, 
if not in quantity. 

Seven-eighths of the cotton seed goes to England, 
as there are very few oil mills in Egypt, and what 
there are have an obsolete equipment. The great cost 
of freight ing the seed would be sayed b! th: estab- I lishment of mills on the spot, and th� SItuatIOn pre- , 
sents a promiSing opening for AmerICan up-to-date I 
machinery and methods. I· . I .  I • 

THE Orient Steam Navigation Company, Limited, 
propose to send one of their steamships of about 4, 000 

tons gross register to Vads�, in the Varanger Fiord' il 
Lapland (about 30° E. long.), to enable observa­
tions to be made on the total eclipse of the sun on 
August 9. GILCHRIST'S LOGGING lACE. 
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A DOG BICYCLIST. 

We reproduce herewith a photograph representing 
a Scotch Gordon dog of pure breed accompanying his 
master upon a tandem bicycle. The dog is here sim­
ply a tourist that rides on the bicycle only on a level 
and during d escents. In going up hill, he trots along­
side of the machine. Our bicycle readers who have 
dogs might turn their attention to such training of 
their animals, for whose convenience a small and well 
balanced seat might be attached to the ma­
chine.-La Nature. 

.. .  e . ..  
The Lowe.' Temperature of Lumlnescen' 

Visibility. 

A new determination of the lowest tem­
perature at which a hot borl y becomes visi· 
ble is published by Signor Pettinelli, in the 
N uovo Cimento. He heated a cast iron 
cylinder 30 cm. long and 14 cm. broad in a 
wro ught iron jacket, over a Bu nsen burn er, 
to a temperature of 460° C., as indicated by 
an air thermometer, and then observed its 
flat end in a dark room from a point 60 cm. 
above it. When it  had cooled to about 115° 
the red heat vanished and gave way to an 
indefinite hazy glow. This glow completely 
disappeared at 404°. and repeated observa­
tions gave an enor of only So. High emis­
sive substances, such as the mantles made 
by A uer and others for incandescent g-as 
lighting, became visible at the same tem­
perature, but reflectiug surfaces had to be 
heated 20° higher before they appeared to 
the eye, and glass still more. These low 
temperature rays were found to traverse 
glass and water like ordinary light rays. but 
they suffer a comparati vely greater absorp-
tion. Different eyes differ slightly in their 
capacity for seeing them, the maximum divergence 
being about 6°. But the extent of surface must be 
the �ame. Signor Pettinelli found that if he screened 
off all but one-fortieth of the surface, the body had 
to be heated 6° higher than before to become visible. 

A NEW MOTOR CYCLE. 

Inventors have for a long time been working on the 
problem of the propulsion of bicycles without the aid 
of m uscular power. Unlike the motor carriage the ad­
vantage of th e motor cycle cannot be so easily demon­
strated, for bicycle >riders lise their wheels .very largel y 
for exercise and for the pleasure in riding, and any­
thing in the way of power propulsion would not be 
received with favor by them. 

There is, however, a class of people who would wel­

come the advent of a practical motor!cycle,l!ts it would 
enable them to prolong their excursions and would 
eliminate the element of fatigue. 

We present an engrav ing of an experimental motor 
cycle. built by Nelson S. Hopkins, of Williamsville, 
Ne w York. The motor is heavier (it weighs 12 
pounds 4 ounces) than would be ordinarily requ ired 
for use on a bicycle. Mr. Hop­
kins has succeeded in building 
a motor which will propel a 
wheel and rider over moderate 
grades, and weighs only 8% 
pounds. 

'l'he motive power is deri ved 
from gasoline which is contained 
in an alu minum reservoir which 
is strapped to the upper part of 
the diamond frame. From the 
reservoir the gasoline is con­
veyed to the carburetor by 
means of a small pipe. A valve 
limits the: quantity of the :gaso­
line which is admitted to the 
carburetor. This valve Ulay be 
operated from the saddle by 
means of a rod. The valve stops 
and starts the motor and regu­
lates the speed. From the car­
buretor, where the vapor of the 
gasoline has been mixed with 
air, the mixture is drawn into 
the compressor and is t h e  n 
forced into one of the two ex­
plosion cylinders, where the 
charge is ignited by an electric 
spark, contact being controlled 
by the movement of the piston. 
The use of two cylinders makes 
it possible to obtain an impulse 
at every tUTn of the shaft and by 
means of gears the wheel i'3 propelled with great free­
dom from jerkiness and vibration. The battery is 
placed under the saddle in a tool ba g, and the spark 
coil is fastened to the diamond frame, but in later 
experiments both the battery and coil have been car­
ried in the tool bag. 

At the back of the shaft is a small steel gear wheel, 
which runs with a larger one of phosphor bronze se· 
cured to the hub of the wheel. This large gear 
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wheel is movable, and it is arranged so that the motor 
can be entirely disconnected from the running gear, 
thus allowing the wheel to be propelled in tbe ordinary 
manner. The feet are rested on coasters or on the 
pedals. Us ually the chain is thrown out of gear by 
the aid of the clutch, but in hill climbing both the 
motor and pedals are used to propel the bicycle. 

It is, of course, i mpossible for the wheel to run with­
out a rider upon it to keep it balanced, and should he 

DOG TRAINED TO R1DE ON A BICYCLE. 

fall, the wheel would stop of its own accord. The 
weight of the motor being on one side, of course, tends 
to throw the wheel out of balance, but this is reme· 
died by throwing the center of the saddle over a tri fil'. 
All the working parts, except the gears, are inclosed. 

. . . , . 
Human Endurance of High Air P reSlilU res. 

A series of interesting experiments as to human en­
d urance of higher pressures than are USUB.l ly em ployed 
in compressed air work has recently been made by Mr. 
Hersent, the engineer in charge of the new harbor 
works at Bordeaux, France, where the quay founda­
tions are being constructed by the compre�sed ai r 
system, and we take the following particulars of these 
tests from Engineering-, of London. As the sponge 
divers descend from 160 to 200 ft. with out injury, it 
was considered t h at workmen should be able to en· 
dure corresponding pressures under the better condi· 
tions of an air chamber, and Mr. Hersent therefore 
formed a commission of doctors to work with him in 
ascertaining if men could safely sustain a pressure of 
70 lb. per !>q. i n .  The test cham ber was fitted with 
windows, a telephone, electric light and a steam coil , 

HOPKINS' GASOLINE MOTOR CYCLE. 

by which any desired temperature could be main­
tain ed. 

Three men volunte<>,red for the tests; one being a 
regular compressed air work man, the second an occa­
si onal workman. and the t hird a man who had only 
entered the working- cham ber on a few o('casions. '.rhese 
men were subjected to pressures for a length of time, 
usual l y  about one hour . The tests were commenced 
with a pressure of about 28 "4 lb. per s q .  i n . ,  and the 
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pressure increased very gradually, by about 4 27 lb. 
per d ay, to 76'8 l b. per sq. in. , while the time for the 
pressure reduction was increased about ten minutes 
for each 1 '42 lb. increase in pressure. The period of 
cOllJpression was also increased, but to a smaller de­
gree, this being of less importance. All three llJen 
sustained without difficulty a pressure of 46 '9 lb. with 
a reduction period of 56 minutes. One of the men, 
being indisposed from an independent cause, was then 

withd rawn. At 58 'S lb. pressure the man 
who was used to working in the chamber 
felt SOUle teUlporary inconvenience. and at 
65'4 lb. his companion, who was not accus­
tomed to compressed air work, had to be 
withdrawn, as he suffered from pains in the 
side. There was no trace of paralysis. but 
it was not considered safe for him to con­
tinue the test, which was finished by the 
fi rst man alone, who sustained a pressure of 
71 '1 lb. for one bour, the pressure being then 
reduced in 2h. 25m. Wben released from tbe 
chamber this man took some sulphurous 
baths, which had cured the pains of his 
companion, and then underwent the final 
test, in wh ich the pressure was raised to 76 '8 
lb. in 45 minutes, continued for an hour, 
and then reduced to normal pressure in Sh. 
Sm. The temperature was increased from 
56° F. to 68° F. during the compression, 
maintained at 68° during the test, and then 
gradually increased to 86° F. during the re­
duction of the pressure. The man suffered 
no inconvenience, with the exception of a 
tingling sensation, which passed away after 
a short time. It is considered that, if cer· 
tain precautions are taken, men in good 
health can sustain a pressure of 76 '8 lb. 
per sq. in. , that means should be provided 

for heating the chamber at will, and that good venti­
lation should be maintained during the reduction of 
t h e  pressure. 

As it has been proved that the workmen should rest 
after leaving the air lock, especially afterjworking under 
high pressure�, elevators should be provided to bring 
the men to the surface. These experiments go to show 
the practicability of men working under compressed 
air at greater depths than ha\-e yet been attempted. 

The great.est pressure th us far used in compre8sed 
air work was 52 lb. , corresponding to a head of 120 ft. , 
in the East River Gas Company's tunnel. This was 
the extreme reached on this work. The ordinary pres­
sure was about 45 lb. , corresponding to a head of 
104 ft. At the Lim fjord Bridge, in Denmark, men 
worked for some ti me at a depth of 113 ft. 

.. . . 
Our Coal Supply. 

In the March number of the New York Bond Record 
is an article on anthracite coal by William Griffith, 
which seeks to answer the questions : " How m uch 

anthra cite is there, and how long will the supply 
last ?" .and II What proportion of the future supply do 

the various interests control itnd 
how much can they ship to mar­
ket ? "  Mr. Griffith begins by 
quoting liberally from an articl e 
by President Harris,of the Read­
ing Railroad, on this question, 
in which Mr. Harris estimated 
that the original contents of 
the anthra cite fields amounted 
to about 14, 453, 400,000 tons, of 
which 82� per cent, or about 
11,921,400 000 tons, remained to 
be worked. With a production 
of 45,000,000 tons a year, this sup­
ply would last for 265 years, 
although Mr. Harris estimated 
that of the actual coal unmined 
only 5, 960, 700,000 tons would 
probably be ac tually available. 
which would shorten the period 
of use one-half. Mr. Harris said 
we could have coal for 100 years 
at the rate of 60,000,000 tons a 
year. Mr. Griffith, in his artIcle, 
which is an e laborate one, ac­
com panied by long tables and 
detailed maps, works out esti­
mates on a basis of his own. 
He gives a tabulated estimate 
of the approximate future sup­
ply of the railroads entering the 
W yomi ng region. H e  claims 
that Delaware & Hudson's �up­

ply, at the rate of 1895 shi pments. w il l last 26 years ; 
Ontario & Western 's, 9 years; Erie Rai lroad's. 21 years; 
SUl'q uehanna & W pstern's, 18 years; Pennsylvania Coal 
Company's. 54 years; Lackawanna's. 51 years ; Lebigh 
Valley's. 57 years; Centl'al New Jersey's, 124 years; 
Pennsy lvania Rai lroad's. 52 years. The grand total 
of unmined coal in the Wyoming region he €l'timates 
at 1, 278, i30, 750 tons, with a durat ion of 52 years. The 
table gives no figures as to other coal fields. 
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TIle .&unual Reception oC 'he New York .&cadem.,. weaving, gold, stone, and wood, in the art of ancient Living things always aroue:e interest, and the aquaria oC Selence., ltIareh 26. Peru, and portrait heads in pottery of the same time shown in the department of zoology were al ways sur-

BY B. O. HOVB�. and place. A series of pathological speciwens from a rounded by crowds of people who seemed perfectly 
The third ann ual reception of the New York Acade- prehistoric burial ground in Kentucky showed that willing to expose their ignorance by the curious ques­

my of Sciences, which conl'ists mainly of an exhibi- both sexes were eq uall y subject to indammation and tions they asked. One aquarium contained living tube 
tion intended to illustrate recent progress in all suppuration of the bones, the skeletons of nineteen worms and a ship worm, corals, barnacles, a soft clam 
branches of science, was held Thursday afternoon and out of fifty-dve adults being affected with it. Skele- and some sea anemones. Others had in them paradise 
evening, the 26th of March, in the American M useum tons exhumed last summe)" at an Indian burial place fish, the nest building sticklebacks and black dace, 
of Natural History. The afternoon session was in- I at Tottenville, Staten Island, showed a very close fish bred for great eyes, for particular colors and for 
tended especially for t h e  teachers and advanced pupils relation ship between the prehistoric people of that fantails. The largest single item exhibited in any of 
in the schools and was informal in its character. In locality and the Indians now living in Nova Scotia. the sections was in this of zoolog-y ; it was the great 
spite of the unpleasant weather, the evening session Dr. G. M. West exhibited diagrams which he h ad pre- Asiatic elephant Ti p, of unsavory fame at the Cen­
was very largely attended, and the whole affair was pared which show that children develop differently in tral Park menagerie and elsewhere. 
pronounced a decided success. The exhibition was different parts of the conntry and at different times in We are apt to think of bacilli or microbes as being 
very"comprehensive in its scope, fourteen departments the same locality. In Worcester, Mass. , children grow harmful things, but that they are not al ways such was 
of science being represented. So much m aterial was very tall, especially the boys. In Boston and Toronto sho wn in the d epartment of bacteriology by the H­
displayed that it was impossible for a person to get both boys and girls are shorter than the average, hibit of Prof. H. W. Conn. In milk received some 
even a general idea of what was to be seen and while in Mil waukee they are a little taller. The dia- tiwe ago from Uruguay he found a bacillus which 
studied, and our report can deal with only a few of gram of Oakland, Cat , presented a curious phenom- proves to have a marked power of ripening cream for 
the most striking features of the exhibition. It enon. At one time the children were all very short. butter making, improving the davor and keeping qual­
seemed to many that it would be well if the academy then they began to get taller, and the girls have kept ities of the butter wade by its use. 
could arrange to hold t h e  reception two days instead the upward tendency, while the boys fell  hack again The section of anatomy had an exhibit wh ich con­
of one, or could have the lecture on a different even- and then took a new start u pward. A nother in- sisted for the mo!'t part, of !'eries of ca sts showinlr 
ing from the main exhibitioD. teresting exhibit in this section was that of arrow variations in the pectoral m uscles of wan, and com par-

Popular intere!>t evidently cen tered around the ex- game!l in Asia and America . By means of many speci- ing them with simi lar muscles in nine other animals, 
position of the Roentgen X rays and their application. m ens Mr. Stewart C ulin showed how playing cards and showing the development of t.he sternalis muscle, 
Prof. M.  I. Pupin, of Columbia University, delivered and chess had origi nated in the arrow. He also illus- which is now u!lual ly very small and useless, but which 
an interesting and instructive lecture on the subject, trated the h ypothetical development of the seal cyli n- in some former stage of li fe apparentl y extended all 
illustrated by apparatus, experiments and photo- der. the Chinese coi n and the folding fan. over the chest, and was very importa nt. 
graphs. One piece of apparatus that he had was Next to this section came that of pallllontology, and The president of the academy this year is Prof. J. J. 
Edison's latest invention, the " duoroscope, " which the strange skulls and pictures in it attracted m uch Stevenson, of the Univerl'ity of the City of New York, 
had been received from the celebrated electrician onl y  attention. The pictures formed a series of attempts to anu j ust before Prof. P u pi n's lecture on the Roentgen 
three days before. This instrument con sists of a put de�h and blood on to the wonderful skeletons X rays he gave a general su rvey of recent scientific 
hopper shaped box, the small end of which ill fitted which have been found in the extensive Tertiary lake work, especially that accom plish ed in th e past year. 
into a hood which is placed over the eyes like the eye- deposits of western North America, and gave one a Prof. H. F. Osborn was the chairman of the reception 
piece of an old fal'hioned stereoscope. The l arge end vivid idea of what the condition of affairs must have and exhibition committee, wh ile Dr. J. L. Wortman 
of the hopper is closed by a fiat screen coated with been when the uintatherium, titanotheri um and was chairman of the special committee of arrange. 
tungstate of calcinm, which has been found to be es- h yrachy u s  (or rhinoceros) dom i nated the land. ments. The departments of the exhibition with ihe 
pecially susceptible to the duorescent induence of the Geology, mineralogy and physiography occupied the men in charge of each were : 
X rays. The screen is abont ten inchel! distant from north end of the space given up to the academy for Physics, William Hallock and Herbert 'r. Wade ; 
the eyes, and the whole apparatus is t h us very com- the evening. The first con tained much matter of great electricity, M. I. Pupin ; photography, Cornelius Van 
pact and convenient. After the lecture many persons interest to the specialists present, though m ost peo- Brunt ; chemistry, Morris Loeb and C. E. Pellew ; 
in the audience availed them selves of Prof. Pupin's pIe would have passed the whole by as being so many astronomy, Harold Jacoby ; geology, J. J. Stevenson ; 
invitation to examine the shadow of the bones of their " stones." A suite of specimens and photographs illuB- mineralogy, E. O. Hovey ; physiogra phy, R. E. Dodge ; 
o w n  hands th rough the new duoroscope, a novel ex- trated the mode of occurrence of the ores and rocks in zoology, William Stratford : bacteriology, T. M. Chees­
perience for every one. This instrument will enable the now famous Cripple Creek, Colorado, gold fields. man ; palmontology, J. L. Wortman ; anatomy, George 
snrgeons to examine broken bones, gunshot wounds, The ores are fresh or decom poSed telluride of gold and S. H untington ; eth nology and archlllology, Franz 
etc. , by means of the X rays, without the tedious de- are oftenest associated with dikes of igneons rock (pho- Boas and M. H. Saville ; experimental psychology, 
lay and inconvenience incident to developing photo- nolite or ne pheline basalt), which penetrate the red gra- J. McK. Cattell 
graphic platet\. nite of the Pike's Peak region, or a decomposed brec- • ' . ,  • 

In the sections of physics and electricity in the exhi- cia of andesite, though they also lie in veins which fill The Doepitale oC Florence. 

bition hall were n umerous Roentgen photographs of a more or less irregular veins in the andesite breccia Many institutions now engaged in acti ve charitable 
great variety of objects, the most striking " of which a way from dikes. A series of variegated marbles from work in Florence date their origi n from the t welfth and 
was a life size representation of the hand and forearm Swanton, Vt.,  showed a beautiful and remarkable va- thirteenth centuries, and successive generations of 
of an adult, with every peculiarity in the outline of the riety of colors and markings. Madrid, New Mexico, Florentines have carried it on, in m any cases w ithont 
bones clearly brought out. The term used by Prof. furnished a suite of specimens of coal showing the intermission, down to the present day. Hence we find, 
Pupin for these pictures is " radiographs ." Another change from pure bituminous to pure anthracite, says the British Medical Journal, bacteriological re­
interesting exhibit in the section of physics was the caused by the proximity of volcanic rocks. The dis- search and modern methods of treatment, antisepsis 
apparatns recently devised for photograph ing the play of minerals was very large and contained many and hygiene, carried on side by side with traditional 
h uman vocal chords while in action and photographs unique specimens, as well as sam ples of rare and new nsages in buildings which carry the mind back to 
made by i t. These photographs show that the cartilages species. The monster tourmaline crystal from One early medilllval ti mes. There is n ot a single modern 
rotate, and thus vary the length of the vibrating por- H undred and Seventy- first Street and Fort Washing- hospital in Florence ; the new hospital for children is 

" tion of t.he chords. ton Avenue was exhibited, as well as a mnch larger but without the walls. Among the reCords of early chari-
In the photographic section there was a very inter- coarser crystal of the same mineral from Bethel, Conn. table institutions of Florence are those founded by 

esting series of photographs of lightning. These Specimens of the new minerals, lorandite, north u- the Knights Tem plar and the Knilothts of the Order 
showed that li�h tning is wavy, not zigzag in its course. pite and lawsonite, were shown, as well as large quan- ,  of St. Joh n  of Jerusalem in the twel fth century. The 
Forked and branched discharges, both natural and I tities of the very strange and h eretofore rare mineral principal hospital of the present day, Santa Maria 
artificial, were represen ted, as well as " th underbolts." thau masite, which has very recently been found in Nuoya, was founded in 1288, and about the same time 
One picture showed how trees are of service d u ring a abundance at West Paterson, N. J. The display of the captains of the Bigallo determined to preside over 
thunder storm in dissipating, neutralizing or cond uct- minerals from this new locality was rendered especial- the hospitals in order that the sick should be tended 
ing a discharge. Another was of ribbon lightning, ly note worthy by the exhibit of A. H. Ehrman, who with brotherly love ; the captains of Or San Micheli 
which was caught by the camera from the rear plat- has the ch oicest of the material thus far obtained took into their charge orphans, th e destit ute and 
form of an express train at miduight while crossing the there. In one corner of the mineralogical section Geo. widows, and the brotherhood of the Misericordia un­
prairies of North Dakota. In this section also was a F. Kunz had a booth erected in w hich, by means of dertook to transport invalids to the various hospitals, 
beautiful series of reproductions by the new three- electric light passed throilgh violet glass, he showed and the dead to their last resting places. This brother· 
color process of studies from nature and paintings that some diamonds are strongly phosphorescent, hood is still performing the same work of mercy, and 
from negatives and plates untouched by hand. A\hile most diamonds do not have this pl'operty . One may be daily seen robed in long white gowns wh ich 

The astronomic exhibit consisted of several pieces of of the stones h e  exhibited emits phosphorescent light com pletely cover th e head, and are only pierced with 
apparatu s  and of a large number of photographs for several hours after the origi nal source of light has eyelet holes, traversing the streets of Florence with 
illustrating the work done at the observatories of Har- been shut off. One of the anomalies shown in this sec- their living or dead burdens. In 1340 Vi llani's history 
vlU'd and Columbia Universities and at Allegheny, tion were pseudomorphs of pyri te and turquoise after records that there were more than 1, 000 beds for the 
Pa. At the last place much work is being donE' to- orthoclase from Cerro de Potosi, Bolivia. The section sick poor in Florence. At the end of the fifteenth 
ward the solution of the problems of planetary atmo- of physiography was of especial interest to teachers, on century there were thirty-dve hospitals, some special, 
spheres and rotation by spectroscopic methods. . account of the newly issued text books, relief maps some general, and some to give !!helter to the destit ute. 

Experimental psychology is a science which has I and m odels and wall maps on exhibition. All these inst.itutions were established by the various 
taken great strides of recent years, and sowe most in- l In the botanical depal"tment one could see num- guilds or pl"ivately endowed, and if all the wealth left 
genious machines have beeu. devised for use in its in- bers of beautifully mounted preparations illustrating to Florence had been preserved to its original destina­
vestigations. One of these was on exhibition at the new species' of plants and microscopical and other fea- tion, it is said that half Tuscany would belong to in_ 
reception and excited much popular interest, to judge tures illustrating recently elaborated life histories and !'t itutions for the relief of the poor. In early days 
from the cro wd around it watching its operation. The relations of plan ts and groups of plants. The econowic the moneys left to the poor generally reached their 
mach ine is adapted for use with several different men- as well as the scientidc side of the science was I'hown destination-a contrast, says Pastarini, with present 
tal stimuli, but the color wheel was the only one used in three series of specimens, preparations and draw- times, when mnch of that which was intended for the 
on this occasion. The observer looks at the rotating ings nSed in making a comparative study under vary- poor finds its way into the pockets of the em ployes of 
wheel, and, as soon as h e  sees the given color, he pushes ing circumstances of as many plants wh ich are used charitable instit utions. Many of th ese charities were 
nn electric button. The machine registers t h e  instant extensively as d rugs, with the object of furnishing snppressed by the Council of Regency, in 1750, and 
when the color comes in sight and the instant when means of determining whether th e plants had been col- many more by Peter Leopold, who wished to centralize 
the observer responds to the stimulns. It has been lected at the proper time or not and wh ether they were public insatitutions in the state. At the present day 
found that, as a rule, educated people are more quick to retaining their valuable properties or not. most of the hospitals are directly or indirectly noder 
respond than uneducated. Persons interested in chemistry were much pleased government control. 

Ethnology and archlllology had a large exhibit, at the opportunity given in the chemical section of ------.-, ....... , ..... ------
mostly from the recently made collections of the seeing the spectra of the newly discovered elements­
American Museum of Natural History. Here were argon and helium-as well as the apparatus used in 
representations of animal forms in pottery, painting, extracting helium from "the mineral monazite. 

AN early sign of incipient pulmonary tuberculosis is 
prolonged expiratory murmur. The respiration is apt 
to be ihort and " catchy." 

© 1896 SCIENTIFIC AMERICAN, INC.



APRIL I I , 18<)6.] J ,ieutifi, �meri,au. 
.J"ohauuesburc Gold Fields DellCrlbed.* lodes are continuous to the lowest depth attained, 

It is now a matter of history how Col. Ferreira about 4,000 feet vertically, while the " prospects " at 
and party made the discovery of the Johannesburg this depth are very coDsiderably richer than at the 
gold fields by the accidental uprooting of a tuft of apex of the lodes. The subject of deep levels, there­
grass. S uch an unusual occurrence resulting in the dis- fore, is of critical importance to the mining industry 
covery of continuous and permanent mi neralized lodes of the " Rand " and forms one of the grievances of the 
or " ledges " will bfl explained in the following descrip· Uitlanders, which tbey recently attempted to redress 
tion of the character of the country, etc. : by force of arms. 

at a depth of 19 miles would only be about 4'10" F., a 
very different temperature from that obtained by the 
older ratios of over 2,000° F. 

" The holes in which we placed slow-registering 
Negretti and Zambra thermometers were drilled, 
slightly inclined upward to a depth of 10 feet. from the 
face of the rock and plugged with wood and clay. In 
these holes the thermometers were left from one to 
three months. The average annual temperat ure of 
the air is 48° F. , the temperature of the air in the bot· 
tom of the shaft was 72° F. " 

Mr. Edward Hul l, in his work on " The Coal Fields 
of Great Britai n," made an inq uirJ into the physical 
limit to deep coal mining, and he states that in Parili', 
at an artesian well sunk to 550 yards, the general reo 
sult in chalk was found to be 1° F. increase for every 
60 feet beyond the normal. In Wel;tphalia a similar 
boring was carried to a depth of 768 yards, and the 
result was an increase of 1°  F. for every 54 feet. Near 
Geneva an artesian boring gave 1° F. for every 55 feet. 
At Mondorf, says Mr. H ull, an artesian boring gave 
1° F. for e very 57 feet, and he gives details as follows : 

Yards. 
Lias . . . . . . . .  , . • . • • • • • • • • • • • •  • • •  . . . .  • • •  • • • • •  • • • • • • . • 59'15 about. 
Kenper. .  . . .  . .  . .  . . . . . . • . • • . . . . . . .  ' . . . . . • . . . . . . .  , . . . .  _·02 .. 
lIInscheikalk • • • • • • . • • • • • • • • • • • • • . • •  , • • • • • • • • • • •  , • .  15617 .. 
New red I!&Ildstone . . . . . . . . . . . . . . . . . . . • . . . . • • • • . . . . . .  M2110 .. 
Old schistose rocks. , . • • • • . • • • • •  ' • • •  , • • • • • • • • • • •  ' . . 17'82 .. 

801'26 .. 

Journeying westward over an open, treeless, undu- The size of a Transvaal mining claim being 150 feet 
lating, prairie-like country at the foot of a sl ightly rill- in direction of lode by 400 feet wide and the rigbt to 
ing and crested hill to the right and some 5, 000 feet mine confined to the verticals of eitber end or side 
above sea level, one travels along the divide of water- lines, the right of ownersbi p  is beld upDn a " diggers' 
sheds of that part of South Africa between the parallels license," renewable every montb at a cost of $5 for 
22 and 27 of soutb latitude, over grassy plains and this area, and tbe number of clai ms held by the min­
slopes known as the . .  higb velt " with n umerous ing companies vary from a block of six to one of 186 
springs (" fonteins ") b ursting tbrough tbe surface claims. It is therefore obviously necessary for tbe 
every few b undred yards, some to flow nort b ward to mining companies to secure as much lateral area as 
the Limpopo and others south ward to Vaal Ri ver, and the dip and practical working deptb j ustifies. Tbis 
suggesting tbe district name of Witwatersrand (Wbite- area (loc8Jly called bewaarplaatsen) m ust necessarily 
w:tters-range), at this time-a little less than ten years extend, where tbe angle of dip is flat, over many lateral 
ll/lo-a veritable parad ise for game, the habitat of rov- claims of 400 feet each and aggregating in an almost 
ing bands of springboc, blesboc, koodoos and other prohibitory annual tax, and an inj ustice to so impor­
spt'cies of antelopes, a country better calculated to tant an industry when com pared to the mining laws 
excite the ambition of t h e  shepherd or I'tockman than of the United . States or Canada. Take for comparison 
the prospector, there beinIC no distinguishing feature the mines in Britisb Columl}ia, in which so many citi­
to disturb tbe general contour of the undulating ., bigh zens of Spokane are interested, and we find that upon 
velt,·' not even the shade of grass or species of wild the Boers' term� and conditions each British Columbia 
flowers varied to mark the narrow line, stretching claim would cost the owners, in diggers' l icenses only. 
�ome forty miles from east to west, forming the " main no If'sS than $2, 246. 50 per ann um, as against $12, 75 per 
reef series of auriferous lodes " lying hidden a few feet annum charged for the privilege in Brit ish Colum bia. In the Tresavean mines in Cornwall, Mr. Hul l  goes on 
below the surface or any defined outcrop to g uide tbe Also in comparison with the mining laws of this State to say, the d epth is about 2, 112 feet and the tem pera­
prospector to the h idden wealth, or to create the least -Washington ; the mining claim is equal in area to t u re was between 90° and 100° ; this result would give 
suspicion in h is mind that he h ad been traveling for fifteen Transvaal claims, witb no fixed an u ual ch arge an increase of r for every 56� feet. At the Monk­
miles upon his I I  bonanza. " But the accidental reveal- following the small fee upon recording. Moreover, the wearmouth Colliery experiments showed an increase 
ing of " colors " at the water fontein soon brought Boers' prohi bitory taxatioc does not s top here, as the of about 1° for every 60 feet. At the Dukinfield Col· 
into action the prospector's pick and pan, when the , government reserves the righ t  to rent, lease or sell the liery, during Ithe course of sinkings, the thermomet(,T 
bource of wealth was discovered to be in the gravelly surface area as is seen fit ; therefore the m ining com- was inserted in a dry bore hole and removed as far illS 
soil, and at greater depth in cOUJ pact conglomerate panies m ust pay another tax for su rface rights co,·ered pO!c'Si ble from the i nfiuence of the air in the shaft, and 
lodes in a quartzose sandstone formation. by the necessary buildings, m ining and recovery left in its bed for a lengtb of time varying from h alf  

In constitution and structllre the I I  main reef series " works, etc. , i ncidental to the industry. The Boer an hour to two hours. The sinkings went down at 
are conglomerated bodies of waterworn or rounded government thereby inflicts a severe penalty upon the t h at time to 2, 055 feet. There were also observatious 
quartz pebbles, varying in th ickness (or depth), Uitlander for encroaching UpOIl h is beloved heritage made ill the open workings at 120 yards from the shaft 
separate and parallel, and evidently of aqueous in search of gold, and also takes every possible oppor- and at a depth of 2, 1 51 feet. The first of these obser­
origin, deposited in solution. probably an ancient lake tunity to im preli's his  hatred and contempt for a pea- vations gave 51 ° as the invariable temperature through­
or river bed, moraine or of ICeyser action, either theory pIe of thitl progressive age and civilization. out the year at a deptb of 17 feet. Bet ween 281 yards 
being equally tenable until more positive proof shall The developments of diamond dril l ing operations I and 270 yards it was nearly nniform at 58·0° ; and the 
have been discovered by future workings. Twel ve previously referred to will convey some idea concern- increase from the surface, says Mr. H ull, would be at 
lodes, or locally  called reefs, constit ute the series, ing the " life " of the " Main Reef Gold Lode Series " the rate of 1° F. for 88 feet. Between 270 and 309 yards 
seven of which are " dead lodes " and five II pay lodet'," (of which Johannesburg is the center) now being the increase was at the rate of r for 62·4 feet ; between 
which vary from one to a few inches in thickness, to mined for a distance of over forty milel!, but for more 309 H ud 419 yards the increase was at the rate of 1° for 
one from sixteen to twenty-four feet thick. The order definite information we will take the annual tonnage 60 feet ; between 419 and 613 yards the increase was at 
of bedding of the series compasses about 130 feet, of ore now being extracted, viz. : Three and one-fourth the rate of 1° for 1*1 111 feet ; between 613 and 685 yards 
measured at right angles, both to the trend and dip of million tons, the proved depth (measured with the the increl1se was at the rate of r for 00 ·6 feet. The 
formation. Lithclogically the conglomerates (locally angle) of lode as 6,000 feet, the average collective result of the whole series of observations gives an in­
called " banket ") are composed of quartz pebbles, the thickness of the five pay lodes as t wenty feet, the crease of 1° for every 83 ·2 feet. 
fracture having a glassy luster and color subtranspar- weight of ore at twelve cubic feet per ton, and d uduct . Mr. Hull adopbl OO·5° F. as the standard of departure 
ent to a blue opaq ue, and varying in size from three- ing 16 per cent for faultings, etc., and ten million tons -or. in otb er words, as the temperature of no varia­
fourths inch to two and a half inches in diameter, the extracted to date, w� h ave for the forty miles " ore in tion at a depth of 50 feet underfll"Ound-and then add­
matrix, or cement, being composed of granular brec- sigh t "  equal to the next 550 years' operations at tbe ing 1° for every 70 feet beyond the first fifty, and tak-
ciated quartz; apparently of the same origin as the present rate. ing into account the increased density of the air, he 
pebble, but  alone forming the mineralized body. I .. • • • • considers the theoretical increase of temperature at 
believe the past nine years' operations have failed to Tempera&ure. a& Grea' Dep&h.. several depths would be found as follows : 
discover any gold in the pebble itself. The supposition AT WHAT DEPTH AND TEMPERATURE CAN OUR Increase of Increue of 
is therefore advance<i. that the gold is also of aqneous MINERS WORK ? DTEth te��ture teInJ.::oture Resulting 
deposition and subseq uen t to that of the pebble and Mr. Agassiz says., for several years past be has, with feet. depth. density of air. temperature. 

matrix. The value of the lodes also varies with the the assistance of the engineer of the com pany, Mr. 1,500 21"42 5'0 76112 
t.hickness, the thin nest being the richest, averaging Preston C. F. WElbt, been making rock temperature 2,000 ::' '::: :: $48, and the widest $7 per ton. The milling average observations as they increased the depth at wh ich the �: 42"14 9·88 1(WN7 
for t h e  past year yielded $11. 50 per ' too. mining operations of the Calumet and Hecla Mining 3,500 49'28 11·00 11N4 

The character of tbe ore below a depth of fifty feet Company were carried on. They had now attained at 4,000 56 42 13·16 :120·08 
from the surface is a solid conglomerate sulphide, be- their deepest point a vertical depth of 4, 712 feet, and Mr. H ull did not consider our miners could work at a 
coming more friable and disintegratl's u nder the had taken temperatures of the rock at 105 feet ; at the higher temperature than that of 94°-almost that of 
weathering and oxidizing influences at the surface. depth of the level of Lake Superior, 655 feet ; at that the tropics. But he thought it would be possible to 
The ores are, therefore, free milling and amal/lamating of tbe level of the sea, 1, 257 feet ; at that of the deep· reduce the heat even of a mine '4. 000 feet in depth to a 
for a limi ted depth, after which concentration and est part of Lake Su perior, 1, 633 feet ; and at four ad- degree not only tolerable, but admitt ing of healthy 
cyaniding is the process most commonly adopted. ditional stations, each J·espectively 550, 550, 561, and labor, and it was for that reason he fixed the limit of 

The country rock, also a quartzose sandstone and 1,256 feet below the preceding one, the deepest point possible coal mining operations at 4,OOO feet. - Science 
evidently also of sedimentary origin, is considerably at which temperatures have been taken being 4, 580 and Art of Mining. 

• • • • • disturbed by faultings and intrusive bars and dikfls. feet. They proposed, when they had reached their 
Running parallel to the main reef series some two final depth, 4,900 feet, to take an additional rock tem·  
m iles distant to the south is a low mountain chain of  perature, and to then publish in full the details of, NOVELTY in adverti!;ing is the thing now. The 
diorite, the major factor of disturbance of formation their observations. latest and one of the mOl't h umorous schemes has been 
and di ps, from which the various bars or loess at In the meantime they thought it might be interest. amusing the patrone of theaters for three or four 
varied angles traverse the formation, which, together ing to give the results as they stood. The h ighest rock nights, says a city contemporary, and h as succeeded 
with the unequal shrinkage, causes the true continu- temperature obtained at the depth of 4, 580 feet was in escapi ng the notice of managers. A bald headed 
ity of the lodes to be broken and practically dividing only 79° F. , the rock tem peratu re at the depth of 105 

man is the instrument. On his shining pate is painted 
tbe main reef !'eries i nto sectional parts. Such fault- feet was 59° F. Taking that as the depth unaffected in indigo blue the name of a patent medicine. He s its 
iogs occor laterally to the lodes and are from a few by local temperature variations, they had a column of i n the front row, and ",onducts himself with propriety, 
feet in some instances to some hundreds of feet in 4,475 feet of rock with a difference of tem peratnre of while people behind him are convulsed with laughter, 
others, notably in a property named the Gladstone. 20° F. , or an average increase of 1° F. for 223 ·7 feet. each ouserver supposing that here is a practical joke 
l.'be lodes continuing two-thirds the length of this .. This, " says Mr. Agassiz, " is very different from any some one has played on an unsuspecting friend. 
property were lost by faulting, and ultimately dis- recorded observations, Lord Kelvin. if I am not mis- • • • I • 

covered nearly 600 feet to the north, and so completely taken, giving as the increase for 1° F. 51 feet, while th e WHEN dogs, cats, and other animalli', carried long 
segregating the property into two li'eparate and dis· observations based on the tem perature observations of distances on cars and steamers, sometimes confi ned 
tinct mines. The d i p  of the lodes also is very vari- the St. Gothard tunnel gave for an increase of 1" F. in bags and baskets, can, without asking any ques­
able at different parts of the series, ranging from fif- 60 feet. The calculations based upon the latter obser- tions, find their way home, and hirds tra veling thon· 
teen degrees to the vertical, but the general dip may vations gave an approximate thickness of the cruet  of sands of miles come back year after year to the ",ame 
be said to average forty-five degrees, synclinally to the the earth, in one case of  about 20 wiles, i n  the other of  nests, and carrier pigeons to thei r dovecotes, Our 
south. 26. Taking our observations, the crust would be over Dumb Animals thinks it is pretty sure that they know 

The operations of the diamond drills have been very 80 miles, and the thickness of the crust at the critical some things to a knowledge of which no human being 
extensive and have demonstrated the fact that the tem perature of water would be over 31 milel!, instead I' h as yet attained. There is a vast field of animal intel­

. By F.  G.  JO%dan, 111. and C. E. ln l\IinIng, a JOl:ruai of the NQrthwest of about '1 and 8 ·5 m iles as by the other and older ligence to be studied, and the more we study, the mGlre 
IIinIDjr AIIOCIadCla. n.tiQi. Witb 1;be l"a1;w QUlI9fVeQ bere, 1;b" 1iemperatW'Q we shall be filled with wQDder and admiration. 
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THE ISLAND OF CUBA. 

(Contin ued from first page.) 
wood of this tree, which grows in great abundance, 
being used for the posts and frame of the house. 

The celebrated Havana tobacco is grown on the 
western end of the island, and the choicest quality is  
raised a little to the west of Havana, chiefly on the 
banks of the San Sebastiall. It is known as the 
. .  vuelta abajo " tobacco, and nearly the wh ole of it 
fiud its way to the royal courts of Europe, whose 
agents h ave for a long time past been in the habit of 
buying the whole crop many years in advance. 
Genuine vuelta aba,jo cigars wi l l  co�t $1.25 apiece. 

Al t h ough there is a certain monotony about the ap·  
pearance of the lowlands, wit h t h eir m iles of sugar' 
plantation, there is uo lack of beauty in the rol ling 
uplands -of  the interior. The!!e, as will  be seen from 
the .engraving, a re pictn resque and parklike in ap­
pearance, though it is im possible for an illnstration to 
con vey any impression of the luxw-iance of the tropi­
cal vegetation or of its brilliant verdu re. The grasses 
are rich, and cattle raising forms one of the staple in­
d ustries of the country. Coffee is raised in consider­
able q uantit ies. and the land produces ann ually two 
crops of Indian corn, which is the chief cereal of C uba. 
The princi pal fruits are oranges, pineapples, I'Jlantains, 
bananas, and melons. The general agricult ural i n­
dustry, h o wever, whether it takes the form of fruit 
or general farming, is in an undeveloped conditiuu. 

J t itutifit �lUtritau. 
some system of direct 
drainage to the sea be 
carried out. 

In many respects C ll­
ba is behind the age, aud 
on arriving there the 
first evidence of this is 
s�en i n  the methods of 
di�charging freight. Al­
though there is an alll­
pIe depth of water 
alongside, the ships lie 
out at some d istance 
from the docks, and the 
cargo is discharged in­
to lighters. All this ex­
pense and delay is in­
curred in order that the 
customs duties may be 
gathered in full. Im­
mediately upon land­
ing, the visitor is im­
pressed by the strange 
novelty of the city and 
its inhabitants. There 

UNLOADING SUGAR CANE AT THE PLANTATION MILL. 

is  a romantic air of lIledirevalism about the older 
q uarters of the city ; he is  at times conscious of 
having taken a step back ward in the march _ of civil i ­
zation, and the romantic illlpression is deepened' by 

the soft, dreamy 
atmosphere of the 
tropics and the 
sweet odor of tro­
pical vegetation. 
At the same time 
the more moderu 
portion of the city 
is well bnilt, and 
presents a digni­
fied and harmoni-

excessive heat and h eavy rai ns of the sum Uler sea:mn. 
The houses are built chiefly of  stone and then plas­
tered, this latter work being of a good fin ish and d u ra­
ble quality. The busilless people live over their own 
stores, the two upper stories being used for domestic 
purposes. The entrance to the better class of homes 
is often freely decorated with Moorish colored tiles, 
and stenciling is em ployed with good effect u pon the 
outside walls. 

I n the older q uarters the streets are narrow and very 
tortuous and the houses only one Rtory ill height. 
There are no sidewalks to speak of, and as the great 
heat necessitates the windows being kept continually 
open, they are protected by the prison-li ke iron grat­
ings which are seen in the i llustration. T h e  in terior 
of a Cuba n home, even alllong the better classes, is 
very simple in its appointments. The exces�i ve heat 
and the prevalence of i n �ects necessitate the use of as 
l ittle furniture as possible, and no hangings or dra­
peries are to be seen. 

'fhe street scenes are novel and often ludicrous, as 
" hen, for instance, the milk seller drive� the cow and 
calf (the latter muzzled) up to the door and m i lks the 
amount of his pnrchase in the presence of the C U 8-
tomer and l iteral l y  at h i s  doorstep. The favorite lux­
ury is " barquillo, "  a thin c!lke made of flour s piced 
with cinnamon. The barquillo vender goes through 
the streets beating a quickstep march on a musical tri­
angle. 

THE AVENUE EL PRADO -TYI'ICAL ARCADE IN THE BUSINESS PORTION OF H AVANA. 

ous appearance. 
The Spanish in­
fluence is  every­
where apparent, 
and a modified 
classic architect­
ure prevails. The 
business block on 
the A v e n u e EI 
Prado, which we 
have .Jhosen for 
iIlustration ,sh ows 
the general ap­
pearance of the 
b e s t  streets of 
Havana. It will 
be noticed t hat 
the front of the  
block abuts di­
r e c t 1 Y on the 
street and that 

Havana is not as yet wrestling with a "rapid transit" 
problem. Travel is mainly carried on in ., volantas," 
which are hired at the rate of 20 cents for the tri p. 
Whether the trip be for two or three blocks or the 
whole length of the city, the price is the same. The 
city pOSl'e8SeS a cathed ral of moderate proportions, 
whose interior is rich in frescoes and colored marbles. 
In the wall of the chan cel a llledallion with an inscrip­
tion marks the resting place of Columbus. The Tacon 
Theater, seatiug 3, 000 persons, has witnessed the per­
formance of some of the finest operas i n  the world, for 
the Cu bans are lovers of music and the ' drama. The 

The forests of C n ba form one of its most striking 
natural features. They are e:3timated to cover fully 
t wo-t hirds of the t(,tal unreciaillled land, or some 
12,000,000 acres in [ .1 ;  and they are so dense as to be 
almost impenetrable . .  They are made u p  largely of 
hard wood!;', such as mahogany and the C uban ebony, 
and a certain amount is cnt down for export. The 
most valuable growth in t h e  Cuban forests is ttle palm, 
of which the most common species, the Pal ma real, is 
found throughout the whole island, but more particu­
larly in the western h alf. 

Cuba possesses the usnal wet and dry seasons of the 
tropics, and the range of temperat ure is very small, 
varying between 87° in the sum Uler and 72° in the win­
ter. There is  no snow, and the frosts are confined to 
the higher altitudes of the mountains. The best time 
to visit the island is from the first of November to the 
first of April, or d uring the dry season, when the cli­
mate is a delight ful one. During t h e  rest of the year, 
however, thfl season is not health y for foreigners. The 
raidS arfl positive cloud bursts, and the country roads 
are rendered all but im passable. 

The cities of C u ba are fully as picturesq ue in their 
way as the surrounding country. By far the most im­
portant of these is Havana, which is the capital and 
the chief seaport of the island. It is admirably situ­
ated, both for military and commercial purposes, on 
the shores of a land-locked h arbor, the entrance to 
which is narrow and tortuous and defended by t wo 
fort s, known as the Moro and the Punta castles. The 
most celebrated of these is  Moro Castle, which is situ­
ated on the northeastern side of the entrance. It is in 
the courtyard of this fortress that many a Cuban pa­
triot has suffered death for his country. 

The harbor is one of the finest in the world, ,and 
could float a thousand sh i ps of the l argest !lize. Un­
fortunately, it  is being contaminated by the discharge 
into it of the whole of the 8ewage of Havana, and .  
a s  there i s  n o t  sufficient scour o f  the tide to carry i t  
o u t  t o  sea, the filth is const an tl y  acc ulUulating. Tt e 
result will certainly be disastrous to the city, unless 

the sidewalks are 
built beneath continuous arcades, which are open 
to the street, and have the stores located beneath 
their shelter. Architecturally, the effect is very 
pleasing, and they form a welcome protection from the 

NARROW STREET IN THE OLD QUARTER, BAVdA. 
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LAUNCHING OF THE IOWA. 

various prolllenades, drives and gardens are exceeding­
ly fine, and no visitor should miss seeing th e botanical 
garden!; and palm tree avenues of Los Molinos. 

It is difficult to get an exact esti mate of the popula­
tion or the  relative proportion of its different elements. 
It is broadly divided into the Insulares or native C ubans 
of Spanish descent, the Peninsulares or im ported Span­
ish element, w h ich is made up mainly of office holders, 
merchants and speculators, who do not and never in­
tend to make Cuba their permanent h ome, and lastly 
the mixed race�, such as the mulatto, negro and 
Chinese. It is roughly estimated that there are 
1,000,000 resid ents of Spanish extraction, 500, 000 colored 
people and 50,000 Chinese coolies. 

• I • • • 
THE LAUliCH OF THE SEAGOING BATTLESHIP 

IOWA. 

On March 28, at 1:14 P. M., the seagoing battle­
ship Iowa was launched at Cram p!;' yard in Philadel-

J ,itutifi, �mtti,au. 
phia. The occasion was a memorable 
one, as it marked the most important 
step in the addition to the Un ited 
States navy of a ship the first of  her 
class in our navy, and a vessel des­
tined to be one of the most formida­
ble men-of- war afloat. Hitherto she 
has bpen officially known as " Sea­
going Battlesh ip No. 1, " her number 
ind icating the newness of her ty pe. 
Our battleshi ps up to the present day 
have been designed for coast service 
and have been design ated as coast line 
ships. But the Iowa, while in armor 
and armament a battleship, is som e­
what lightened and is very materially 
mod ified as referred to her prede­
cesson', so as to be capable of pro­
longed sea service. She partakes of 
the quali ties of such a shi p  as the 
cruiser New York together with those 
of the t ypical bat tleship. 

The launch, which was a most suc­
cessful one, was attended by a very 
large assemblage, including a party 
of representat ive statesmen from the 
State of Iowa and one from the na­
tional capital .  Many other distill ' 
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among them the lady sponsor of th e ship. The other 
cut shows the side vit :w of the ship as she took the 
plunge. The wave thrown by the stern is specially to 
be noticed . On the side is a long dark rectangUlar 
space. T h is marks the protected region of the shi p. 
This area is to receive tlle h � avy side armor of 14 inch 
nickel steel. Both views are reprod uctions of ph oto­
graphs take n uuder u n usually favorable auspices. In 
her descent down � he ways the ship is calculated to 
have made almost exactly her contract speed of 16 
miles per hour. 

The follo wing are the principal d imensions of the 
Iowa : 

Length on load water line. . . . . . . . . . . . . . . . . . . .  360 feet. 
Extreme breadth. . . • •  . . . . . . .  . . . .  . .  • . .  . . . . . .  • . 72 "  2J.i1 inches. 
Moulded depth. . . .  • • • . •  • . •  . . .  . . . .  . . . .  • . • . . . • 39 " 4% .. 
Meau draught . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 24 " 
Displacement. . . . . . . . • • . • . . . . . . . .  . . . . . . . . . . .  11,296 tons. 
Indicated horse power. . . . . . . . . . . .  . . . • • • • . . . .  11,000 
Coal bunker capacity . . . . . . . . . . . . . . . . . . . . . . . . 2,000 tons. 
Speed ID knots guaranteed . . . .  . . . . . . . . . . . . • . . . 16 

For each q uarter knot i ll excess of the above speed, 
as shown in a four hour sea trial, a bonus of $50,00:> 
wi l l  be paid. 

The ship was built under the provisions of the naval 
appropriation b ill of July 19, 1892, her l imit of cost 
being placed at $4, 000, 000. The contract price was 
$3, 010, 000. She is of design furnished by the B u reau of 
Construction of the Uni ted States Navy Departmerlt, 

guished g u e s t s  
were present. At  
the  b o w  w a s  
e r e c t e d  t h e  
launching plat­
form, which was 
occupied by the 
Secretary of the 
Navy, the Gov­
e r n  o r  of the 
S t a t e  of Iowa, 

Photographed and copyrighted, 1896, by W. H. Rau. 

THE IOWA LAUNCHED MARCH 28, 1896. 

and others. Miss Mary Lord Drake, daughter of 

the Governor, was appointed to break the tradi­

tional boU le of  cham pagne upon the bows of the 

ship as she start ed, and to.name her Iowa. All went 

smoothly. Our cuts show two views of the launch. 
In one the bow of the great ship is toward the spec­
tator and her stern is j ust taking the water. To the 

left of the view is seen the party on the platform, 

THE SEAGOING BATTLESHIF IOWA. 

and has exceeded her required dimensions by some 
2, 000 tons, while the bid for her construction came 
nearly $1,000,000 under the legal maximum of cost. 

The water line is protected for 196 feet of its length 

amidships by a belt of armor 7 feet 6 inches wide. 

This belt has a maximl1m thickness of 14 inches, on 12 
inches wood backing. Belts of armor 12 inches thick 

lun across the ship, connecting the ends of the side 
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belts. At the forward and after ends of the citadel 
formed by this armored structure circular barbettes of 
16 inch armor are established, with rotating turrets, 
each turret carrying two guns with axes parallel. 1.'he 
turrets are of 14 inch armor. 

This describes the heavy armor of the ship. Above 
the water line belt a second citadel of 4 inch armor is 
bu ilt, extending 100 feet fore and aft along tbe sides 
and with diagonal segments running to the lllain bar­
bettes. At each of th e four corners of this citadel is 
a barbette of 8 inch armor, with a revolving turret of 
5� inch armor. 

The sh ip is fought from a conning tower of 7� inch 
armor, 8 feet in diameter, and with 7 feet 4 inches head 
room. I The four breechloading rifles in the main turrets are 
of 12 i nches caliber, and the four upper turrets are 
armed with eight breechload ing rifles of 8 inch cal i ·  : 
ber, two to a turret. The 12 i nch guns in the forward j 
turret and the 8 inch guns i n  the u pper turrets are on 
the same levtl,  their axes being 25 feet above the 
m ean water line. The axes of the 12 inch guns in 
the after turret are 18 feet above the water line. " 
This somewhat peculiar distri bution can be followed 

I out in our cut showing the com pleted ship at sea. 

'eitutific �m�rica •• 
A STABLE CLEANING APPARATUS. 

For expeditiously removing manure, etc. , from sta­
ble!!, the apparatus shown in the accompanying illus­
tration has been invented and patented by C larence 
A. Monroe, Loveland, CoL Sunk in the floor at the 
rear of the stalls is a trough or trench whose ends!ex­
tend through opposite openin!,(s in the walls of the 
stable, there being at one end brackets in which is 
journaled a roller or drum, while at the other end the 
trough has a hinged section, with open bottom, there 

[APRIL I I , 18<)6. 
plate so that it will break and its contents flow out. 
Then take the remaining egg and operate as witll the 
first. All you have to do then is to pass the hat back 
and forth a few times over the flame of a candle in 
order to cook the mass and then to serve the cake.­
Magasin Pittoresque. 

.. I e  . ..  
Science N oCe •• 

Modern Medicine states that an examination of the 
d ust of railroad cars h as been made in Gel'many under 
the direction of the Imperial Board of Health. 'l'he 
investigations showed that in fourth-class cars there 
were illore than 12, 000 germs per meter, and in first­
class cars one-fifth this number. Anitnals were in­
oculated with tl::.e d ust from the cars. Some d ied of 
tuberculosis, showing the presence of this germ with 
the other microbes. 

In notes presented before the Paris Academy of 
Sciences, L. B. Gustave Je Bon claims that he has 
proved by photographic effects that ordinary lamp 
light and gas light are transDlitted through opaque 
bodies, and statt's that the body might be a sheet of 
copper one-thirtieth of an inch in thickness . H i s  
experim ents have been q uestioned. says Science, by 
M. Nie wenglowski, who states that he has obtained 
the same effects in cOlllplete darkn()ss, and attri b utes 

' them to luminous energy stored up in the plates. 
An imperial ordinance was promulgated in Japan 

The spon!'ons are to carry 4 i nch rifles. of which size I of !tun t here are  to be !>ix, and t went y-t wo rapid firing 
and lllachine guns are provided for, to be distributed • 
about the ship and on the fighting mil st. I The fight.ing mast has th ree tops, and, all shown in 
the cut, is to be a very prominent feaiure of the ship. I There are all>o bow and stern torpedo tubel! and two 
tu bes on each side. 

�1=:lil� on Decelllber 28, 1895, establishing a new standard 
time, as follows : (1) The standard time of the empire 

a.;.�"-!i� hitherto in use shall henceforth be called the central 
standard time. (2) The time of tl::.e meridian of 120° 
east longitude shall be the standard time of Tai wan 

The engines are of vertical inverted three cylinder I 
type, triple expansion , and developing 11,000 horse 
power at 112 revoilltions of her twin scre ws. There is 
a coal carrying capacity of 3:000 tons, giving a radius of 
':lction of 16.000 mi les at II. speed of 10 knots. 

As additional protection, the Iowa has deflective 
steel decks and cellulose packing back of her plating. 
The armor is all Harveyized steel . Samples were sub­
jected to very severe tests before acceptance, arfd in 
o u r  issue of November 9, 1895, we described and illus­
trated some m ost interesting ballistic tests conducted 
at Indian H ead proving ground,�where a plate, rep­
resenting the Iowa's armor, was attacked by 10, 12, 
and 13 inch guns, the largest caliber projectile being 
the onl y  one which I>llcceeded in penetrating the 
plate. 

One feature of the occasion was the lavish hospital­
ity of the bu ilders of the ship-the Cramp company. 
In addition to the reception on the special trains, they 
entertained at II. lunch in their establish ment no less 
than 1,300 invited guests. The interest of the occa­
sion is better appreciated when the distance traveled 
by the guests and their high position in the political 
and scientiflc world is realized. 

In the stream off th� yard lay the ship Massach u­
setts, and her steam siren t;ounded as the Iowa went 
down the ways. It will be Dlany months before the 
sh ip can be made ready for cOlll mission, and some two 
years will elapse before the launch of another ship of 
her type and po wer. The launch may be ranked as 
one of the most)mportant that ever took place in this 
country. 

MONROE'S STABLE CLEAN ING APPARATUS. 

being juurnaled at the outer end of this section an­
other drum. On the drum shaft is  a gear wheel mesh­
ing with a pinion on a Iilhaft provided with a crank 
handle, whereby the- drum may be rotated. l!'rom the 
outer end of the hinged section a cord or rope extends 
diagonally up over a sheave on the side wall, and 
thence down over a roller or windlass, whereby the 
h inged section may be raised to a vertical position or 
let down o ver a wagon in a driveway at the side of the 
stable, as shown in the illustration. Wire ropes are 
secured at opposite ends to the respective drums, and 
on these wire ropes a re spaced stops adapted to en­
gage the rear sides of flights, as shown in the small 
figure, the flights being drawn along in an inclined 
pusition in the trenches by the cables. As the flights 
are drawn over the open bottom of the hinged section 
they are supported by guide rods, but they become 
disengaged and fall into a. chamber at the forward 
end of the open bottom of the hinged section. 

The flights are connected tby chains or flexible 
connections, and are adapted to be drawn backward 
through the trench, by means of a handle on the rear 
drum, the flights being held in vertical position by 
slides adjacent to the rear drum. When the flights 
are drawn forward the manure is carried out and de­
livered into a wagon or other receptacle. the flights 
being t hen carried back to t heir original position by 
rotating the drum at the rear of the trench. 

A CAKE BAKED IN A HAT. 

• I .  I • Borrowing a hat, breaking SOllle eggs in it, and tak-
Trolley Road In Japan. ing out a cake is a trick which, although old, is worthy 

An electric trolley road established at Kioto, Japan, of explanation, and the more so in 
is described and illllstrated in L'Energie Electrique. that the process that we are going 
The road has been built by the ThomRon-Houstun to descri be has the advantage of 
Company, and the "current is taken from a central being able to be employed any­
station, which supplies power to a number of silk mills where and of producing a complete 
as well as the electric lighting of Kioto. The source illusion. 
of power is a canal from Lake Biwa, which is also used Before beginning the experiment, 
for navigation and irrigation purposes. There are 20 II take throo eggs, and, having blown 
Pelton wheels of about 120 horse power working 12 
dynamos, arrangemr.nts being made for the emPl oy- I ment of aUernating currents of from 1,000 to 2,000 volts, 
and a three-phase system at 2,000 volts, as well as a 
500 volt continuous current, the total output being at 
present about 1, 200 kilowatts. One curious feature is 
an inclined plane 700 meters long, with a fall of 7 per 
cent, which is used for transporting barges from the 
canal to the River Ujigawa, and vice versa. This is 
worked by a cable driven by a 50 h orse power Thom­
son-Houston motor. The electric road is 18 kilometers 
(11� miles) long, and is worked with 26 cars fitted with 
Thomson motors. It is stated that the results on this 
road have been so encouraging that the m unicipalities 
of Tokio, Yokohama, and Osaka have decided on 
adopting similar lines. 

e • • • 
IT is almost an axiom of the legal profession that 

the Jaw is clear and certain, and the j udges know 
the law. It is  one of the first principles of Black­
stone that " the law cannot make a mistake." And 
yet QnEl of tll.e most eminent of English judges, Lord 
Mansfleld, o��e said, in deciding a case, " as to the cer­
tainty of t he law, it would be very hard upon the pro­
fesl!ion if the la", was so certain that everybody knew 
it. The misfortune is that it  is so uncertain that it 
costs m uch money to know what it is,  even in the court 
of lut resort." 

Fig. 1. Fig. 2. 

two of them. close the apertures with white wax. 
Place the three eggs u pon a plate. 

Within the left hand side of your waistcoat place a 
flat cake, and then make your appearance before the 
spectators. 

Having borrowed a bat, place it upon the table, and, 
after secretly introd ucing the cake into it (Fig. 1), take 
an empty egg, crack the shell upon t he edge of the 
plate, and. inserting your hands in the hat, make be­
lieve empty the contents of the egg into the latter 
(Fig. 2). 

In order that the llleans employed may not occur to 
an,)' one, taklJ thlJ p"rf"lIt "'"' aDd "'t it faU upop th" 

(Formosa), Hoko group (the Pescadores), and Taeya ma 
and Miyako groups, and shall be called the western 
standard time .  (3) This ordinance shall come i nto 
etJect on January 1 of the twenty-ninth year of Meij i 
(1896). 

Portugal is about to celebrate a q uadricentenary 
of its own. At the request of the Geographical Society 
at Lisbon, the government has determined to celebrate 
the four hundredth an niversary of the expedition 
which set out on July 8, 1497, under the command of 
Vasco da Gama, for the" discovery of a rOllte to India 
around the Cape of Good Hope. The details of the 
celebration have not been decided upon as  yet, but it  
is expected that special expositions wi l l  be opened at 
Lisbon and that scientific congresses wi ll also be h eld. 

Cryostase is the name of a new substance discovered 
by a German chemist. It is a remarkable com pound 
su bstance and has some curious properties, among' 
which is that of solidifying under the influence of heat 
and again becoming liquid at temperatures belo w the 
freezing point. It is the only substance which pos­
sesses the property of liquefying when cold and be­
cOUliug !solidified when hot; for although some su b­
stances like allmmen harden at a sligh tly high tem­
perature, they cannot be brought back to a liqu id  
state even under the influence of  a very low tempera­
ture. Full details of the composition are lacking. It 
is said to be Illude by m ix i ng equal parts of phenol, 
camphor, and 8aponine. to which is added a rather 
smaller quantity of turpentine. 

The Albert medal of the Society of Arts was p re­
sented by His Royal Highness the Prince of Wales to 
Sir  Lowthian Bell, Bart. ,  F. R. S., on Febrllary 26, in  
recognition of the services he had rendered to arts, 
mannfactures, and commerce by his metnllur!!ical 
researches and the resulting development of the iron 
and steel ind ustries. 

The Conseil Superieur de l'Instruction Publique, of 
France, has issued a decree which removes the restric­
tions imposed on American and other foreign students 
in French universities and gives them a status similar 
to that accorded them by the German universities. 
The memorial addressed to the Conseil by Prof. H. J. 
Furber. of the University of Chicago, called attention 
to the fact that there were only t hirty students at t.he 
Sorbodne, while there were two hundred at the Uni­
versity of Berlin.  The conditions will now probably 
be completely changed by the new decree. 

By the use of the electric furnace, G. de Chahnot 
has obtained crystals of copper and sil ver silicides, 
which always contain, however, as an illlpurity, sOUle 
calcium. 

The Russian National Health Society is making 
great efforts to have the Jenner Centenary celebra­
tion, which is due to be helli in May, a great success. 
An exhibition of relics of Jenner and of books, pamph­
lets, prints, instruments, and all objects relating tt) 
vaccination or to Jenner, w i l l be held. Fou r  prizes 
and a gold medal are otJered for the best work on 
vaccination. 

Acety:ene gas is now proposed for various special 
uses. Among these are hospital work, especially for 
oculists, aurists, throat operation!', and the like. The 
microscopist and photo�rapher are said t� find it of 
value, and for all special cases of d i fficult i l lumination 
it "may be u!!ed to advantage. One suggestion is to 
provide signalmen with compressed gas in slDall cylin­
ders, to be used for long and short flash Morse si!,(l lals. 
Its use for bicycles, the gas being stored in the hal l ­
dllJ ban g r  tubular framell, mUlit Dot b e  overlooked. 
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Acetyle ne Standard Cor PhotolDetry. 

The practical advantages of flames as standards of 
l ight have led to thei! almotit exclusive employment 
for this purpose at the present day. A gas of con· 
stant chemical composition, burning under defined 
conditions, must admi ttedly form a useful accessory 
standard. Acetylene, the importance of which has 
been shown in a masterl y study of it by M. Berthelot, 
appears to be well adapted for the purpose. M. Mois­
san has found the means of readily preparing the gas 
in a pure state by the action of water on calcium car­
bide, which is easily man ufactured in the electric fur­
nace. If acetylene is consumed under slight pressure 
in a burner which gives a broad, shallow flame, the 
latter is quite steady. very bright, remarkably white, 
and, for a fairly large surface, of practically uniform 
luminosity. By placing in front of the flame a screen 
with an opening of fixed d imensions, which can be 
varied for particular cases, a source of ligh t well fitted 
for ordin ary photometrical observations is obtained. 

These prinCi ples were enunciated last year at a meet­
ing of the Societe Fra ncaise de Physique, and M. Char­
pentier (for whose valuable assistance my thanks are 
due) has constructed for me a standard lamp embody­
ing them, and easily used. The acetylene, issuing 
from a small conical orifice, draws in the required air, 
and then passes through a n arrow aperture into a 
tube in w hich mixing occurs. This t ube ends in a 
steatite batswing burner, like those employed for 
illuminating gas. Eit,her the whole or a clearly defin­
ed portion of the flame may be used. In the model , 
employed, the flame is i nclosed in a small chamber, 
one of the sid es of which is provided with au iris dia­
phragm, enabling any desired number of candles to be 
secured. Another side is made to accommodate plates 
with previously calibrated apertures. The whole 
flame corresponds to more than 100 candles, under a 
pressure of 0 '30 meter of water, and a consumption of 
58 l iters (2 '049 cubic feet) per hour. The il luminating 
power of acetylene is therefore more than twenty 
ti mes that of coal gas burnt in a Ben gal b llrner, which 
gives 1 careel (9 6 candles) per 105 l iters (3 '708 cubic feet), 
and at least six times that of coal gas consullled in a 
Welsbach burner, w hich g-ives one carcel per 30 liters 
(1'059 cubic feet). Moreover, spectrophotollletry shows 
that for the whole length of the spectr um. from C to 
F, the light from acetylene differs li ttle from that of 
platinum in a state of fUlsion. The latter is employed 
as the absolute unit, and it is so related to the candle 
that this is defined as one·twentieth of that unit. 
Photography, which offers the best means of studying 
rays of small wave length, shows that i n  the flame of 
acetylene there is an actini c intensity, w hich should 
prove of most valuable service.-M. Violle in Comptes 
Rendus. 

• I e ,  • 
RADIOGRAPHY. 

In the March number of the Red and Blue, of the 
University of Pennsylvania, is given an account of 
Roentgen photography and some experiments m ade at 
the universit y i n  the same direction by Dr. Arthur W. 
Goodspeed, assistant professor of physics. These ex­
periments were successful repetitions of the experi­
ments of Roentgen and others, together with original 
work ; but the item of greatest interest was contained 
in the last clause of the article referred to, which we 
produce, together with cut ofithe:first shadow pictu're, 
for which we are indebted to the magazine above men­
tioned . 

In the year 1890, Mr. Jennings, of Philadelphia, had 
associated himself with Dr. Goodspeed in ex peri­
ments on spark photography. One evening, the 
22d of February, 1890, at the close of work, wi th 
the table still littered by plate holders and ap­
paratns, Dr. Goodspeed brought out the Crookes 
tubes for Mr. Jennings' amusement. Next day 
that gentleman wrote that he had had a curious 
failure among his plates-a negative spotted by 
two disks; but since no one could explain the 
phenomenon, comparatively u n interesting as it 
was, the plate was thrown aside and forgotten . 
Six years later after the d iscovery of the Roentgen 
rays, it was recalled to mind and recovered. A 
duplicate was prepared under . exactly the same 
circumstances ; both plates exhibited the same i n­
dications of genuineness-the sharp line at one 
edge of the disk, the du)) line of shadow at the 
farther edge. These photographs the Red and 
Blue has the honor of presenting for the first time. 
It was in a lecture on the evening of University 
Day that Dr. Goodspeed told the story, and con­
cluded thus : " We can claim no merit for the dis­
covery-for no discoverv was made. All we ask is 
that you remem ber, gentlemen, that six years ago, day 
for day, the first pictllre in the world by cathodic ray 
was taken in the Physical Laboratory of the Uni­
versity of Pennsylvania." 

.. . .  , .. 
DR. CHANTEMESSE, of Paris, has it is said discovered 

an anti-typhoid serum,  with which he has experi­
mented on three patients. After the first hypodp,rmic 
injection they passed th rough the ordinary Iit8.!!es of 
the diseaae and became eonvaleieent. 

',itutifi, �mtri,a •• 
AN INTERESTING ARCHEOLOGICAL DISCOVERY. 

We have received the following letter from Mr. 
George E. Raum, late of San Francisco: 

Cairo, Egypt, February. 29, 1896. 
To the Editor of the SCIENTIFIC AMERICAN : 

Dear Sir : I inclose a rough ",ketch of a portion of 
the rock crown of the Sphinx found by me. This por­
tion of the stone crown or diadem of the Sphinx was 
found at the bottom of the temple, between its fore­
paws, on Fe bruary 26, 1896. Originally this r;tone crown 
was in all probability ten feet broad and as high 

235 
sculptured flgure which rises out of the waste of sands. 
Cambyses m utilated the face of the Sphinx, and it may 
have been at this time that it lost itt! cap. 

The brow of the S phinx is nearly 14 feet broad ; so 
the cap, which is 4 feet 6 inches long at the bottom, 
probably only formed the tip of the cap, as stated by 
Mr. Raum. Col. Raum obtained permission to exca­
vate in and around the Pyramids and Sphinx from 
the .Egyptian government. He came upon the cap 
at a depth of fourteen or fifteen feet below the 
surface in the temple (2 )  between the forepaws. The 

,
-. _______ ______________ --.. stone is painted red in the decorations, as w as in order. 

as the countenance of the Sph inx was originally of a 
reddish hue. The cap is irregular in shape, measuring 

CAP OR DIADEM: OF THE SPHINX. 

again, with a stone stem seven feet long, which fitted 
into the perpendicular hole iu its h ead, to hold it on. 
We now know how the Sphinx originally looked. 

Yours truly, GEORGE E. RAUM. 
This discovery of Col. Raum is of great interest, 

though the statement of the find h as been received 
with .incredulity in some quarters. The arguments of 
the gentlemen who are inclined to disbelieve in the 
authenticity of the stone found are not con vincing, 
being principally based on the fact that the temple 
has been excavated by several modern explorers--Ca­
viglia, Mariette, and M. Maspero. Again, others state 
that " it is not usual to hear of holes • drilled ' by the 
ancients in their monuments, "  but the Egyptians 
worked hard stones with bronze saws set with corun­
d um or diamonds. and for tubular drilling they had 
tools l ike our modern diamond rock dri lls (see Engi­
neering, xxxvii, page 282). Another point which has 
been made is that there are three lotus columns on 
the cap. This is wore reasonable criticism and lOay pos­
sibly be satisfactori ly explained. The fallibility of 
Egyptologists is well known, b ut until some really con· 
vincing proof is brought forward, it is probably safe to 
believe that the marked stone found by Mr. Raum is 
the cap or diadem of the Sphinx. 

The Egyptian Sphinx was usually &.n emblematic 
figure representative of a king, and may be considered. 
when with the head of  a man and the body of a lion, 
as the union of intellect and physical force. The Great 
Sphinx lies about 1, 800 feet southeast of the GI'eat 
Pyramid of Gizeh. It is a recumbent androsphinx, or 
man-h eaded l ion, hewn out of a natural em inence in 
the solid rock. Owing to certain defects in the rock, 
these faults were remedied by a partial stone casing, 
the legs being likewise added. The addition of these 

. '  

THE FIRST SHADOW PICTURE IN THE WORLD. 

Taken by accident at tbe University of Pennsylvania, February �, 1890. 

pieces mj]jtate� al!a inst the argument that the cap so 
recently found could not have belonged to the Sphinx, 
as it did not form a part of the solid rock. An excel­
lent idea of this h oary monument of antiquity may be 
obtained from the engraving in the SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 864. The Sphinx has 
been variously measured. The flgu res given by Mr. E. 
L. Wilson are length, 155 feet ; heigh t from the base, 
63 feet. Between the paws is a temple (?) which speedily 
fills up with sand after being excavated. It is consid­
ered that the Sphinx is older than the Great Pyramid . 
Varlo\li iDt9rpretatioD' bave been !riven to tbii boldly 

2 feet 2 inches at the . top and 4 feet 6 inches at the 
bottom ; on the left side, from top to bottom , it measures 
2 feet 8 i nches. The left side has a conventional de­
coration. In the center are three lotus columns and a 
fish, on the right side is a portion of the sun's disk. 
The wonderful di�coveries conducted by Mr. L. De 
Morgan, at Dahshur, Egypt, are described in the cur­
rent issue of th e SUPPLEMENT. The tomb of Queen 
Khnemit was unearthed by the discoverer and a beau­
tiful golden crown and other ornaments of elaborate 
workmanship were found. 

. , . ,  . 
Fire Crom Stealn Pipe •• 

The burning of the Warren (R. I.) cotton mill hav­
ing been attributed to the carbonizing of the wooden 
lagging on the cylinder of th e large quadru ple expan­
sion engine, again brings up the possibility of wooden 
coverings to steam pipes taking fire without the pres­
ence of a spark to start the com bustion, and some re­
cent investigations by the Boston Manufacturers' Mu­
tual Fire Insurance Company are of considerable in­
terest. In a report of these investigations, appearin g­
in the Providence Journal, several instances are g i ven 
where wood coverings, although separated from steam 
pipes by several thicknesses of hair felt and other cov­
erings, became badly charred and in several instauces 
actually took fire. 

Mr. Ed ward Atkinson, president of the company, 
says that it is sometimes held that this finely carbon­
ized wood will not ignite from any cause except actual 
contact by spark or flame from an outside source. In 
proof that charcoal in a porous condition will ignite 
from the sudden influx of fresh air, he cited an exam­
ple in his own experience. 

Having had occasion to test heat·retarding sub­
stances on his own behalf, he once obtained some sec­
tions of preparec wood pulp in slabs of 1% inches in 
thickness and of a very porous quality. which are 
made use of in the construction of refrigerators. His 
purpose was to determine whether or not such slabs 
could be used to prevent the escape of heat from a 
lamp oven. He therefore raised the heat of the inner 
oven, which is a tight inner iron box one inch distant 
on all sides from an outer case made of vulcanized and 
very solid wood pulp, to a little under 400 degrees. In 
the center of that i nner oven, isolated from any me· 
tallic contact with the wall, was placed one of these 
slabs and there left subject to heat at less than 400 
degrees for about one hour. He then removed the 
front of the outer oven and opened the door of the 
inner oven, letting a very quick and large supply of 
fresh air into the chamber, ill which the oxygen h ad 
probably been in part exhausted by SUbjection to the 
hour's heat. The slab of wood pulp had tnrned from 
pure w hite to dense black, having been converted i nto 
very porous charcoal. In less than a minute after the 

fresh air was let in it took fire and burned to 
ashes. He repeated the experiment with the 
same result. Four hundred degrees Fahrenheit 
will be developed by a pressure of tlteam of 238 
pounds per sq uare inch, but the lIame carboniz­
ation ensues by lapse of time even at boiling 
heat, or 212 de!lTees, as has been proved.-Th-e 
Engineering Record. 

. '  . . .  
LICe oC a (Jan non. 

La Nature contains a short note in which the 
horse power of a cannon is calculated. An 
Italian cannon of 100 tons with a charge of 550 Ih. 
of powder and a sh ot weighing about 2.000 lb. ,  
will give an initial velocity o f  523 meters per 
second ; the length of time during which the 
powder acts is less than one·hundredth of a 
second, frum which it follows that the hon;e 
power developed is about 17,000, 000. The writer 
adds that after about 100 shots the cannon is 
put out of service and its total active life il'. there· 

fore, only one second I In large modern cannon the 
horse power runs as high as 24,000,000. If the writer 
had carried out these calculations still farther, he 
would have found that, after all, this 24,000,000 horse 
power does not represen t a large amount of. energy, 
as it wouid be j ust sufficient to run 31 incandescent 
lamps for only one day . 

PROFS. AYRTON and Medley find that incandescent 
lamps appear to increase in effectiveness during the 
first 80 or 100 hours of use, after which the light slowly 
faili. . 
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RECENTLY PATENTED INVENTIONS. 

Mechanical. 
MECHANISM FOR OPERATING ROLLERS. 

-Jules Richard, Paris, France. According to this inven­
tion, there is a loose roller on each of two shafts, a spring 
movable on each shaft being adapted to be pressed into 
engagement with the rollers, while a reciprocal cam plate 
alternately engages and disengal(es the spriugs, the me­
chanism being adapted for operating rolls on whIch rib­
bons, aprons, ete., are wound, and rendering it possible 
to adjust the parts so that when the ribbon or apron is 
being moved in one direction it will he impossible to ac­
cidentally move it in the wrong direction. 

COLORING OR COATING PAPER.-LouiS 
Dejonge, Jr.,  Stapleton, N. Y. This is an improvement 
on a formerly patented invention of the same inventor, 
providing a machine for coloring or coating paper and 
like material, aud making provision on the cylinder of 
the machine for sheets of any size, the adjustment of the 
bed receiving the sheets being quickly and conveniently 
made, improved grippers being adapted to hold the paper 
on the bed. The invention also simplifies the devices for 
elevating the paper and holding it in position until caught 
by the clips of the drying machine used in connection 
with the coloring and coating machine. 

POWER SLED. --Joseph, William H. , and 
Moses C. Rnnnoe, Crested Butte, Col. This invention 
provides a self-propelling sled, carrying a motor, and one 
which may be driven over snow and ice with sufficient 
power to haul or carry a load, being provided with easy 
means of steering. Its driving mechanism is adjustable 
to snit varying depths and conditions of snow, and it has 
an improved snow plow adapted to�discharge the snow to 
either or both sides. It is also adjustable vertically 
to enable it to scoop the snow to any desired depth. 

A.grl c n ltu ral. 
C ULTIVATOR AND W EED CUTTER. ­

Alfred J. Morley, Chula Vista, Cal. This is a machine 
having readily removable cultivator teeth or shovels, so 
shaped as not Lnly to cultivate the ground but to throw 
the earth, aB<'isted by the teeth supports, toward the cen · 
ter of the machine or to the outside. The frame consti­
tutes substantially a continuous plate, directing the 
loosened soil over to the rear and insuring the breaking 
of ground not acted on by the teeth or shovels. The ma­
chine acts also as a pulverizer and leveler, the frame 
smoothing over the loosened soil, and a comb finally 
treating the surface over which the machine is passed. 

FERTILIZER DISTRIBUTER. - Monroe 
Morse, Medway, Mass. This is a machine adapted to 
distribute fertilizer in drills as readily and as accurately 
as broadcast, the extent to which the material is scattered 
being conveniently regnlated. It has distributing hop­
pers adjustable to and from each other, each having a 
valve-controlled opening and the valves being capable of 
rotary or vertical movement, and the driving shaft is 
made in telescopic sections, to be lengthened or &hort­
ened according to the spacing of the hoppers. The ma­
chine is inexpensive and durable, and is not liable to 
clog. 

SAUSAGE FILLING MACHINE_ - Rich -
ard W. Seideman, Marysville, Montana. This is a self­
feeding machine, to be operated by hand or power, and 
when operated by hand one person furnishes the power 
while the other places the casings in position and re­
moves the filled casings. The casings are placed on tn­
bular supports attached to a wheel, a number of casings 
being placed in position while one is beinl!: filled. The 
operation is conducted in a continuous manner, and air 
is not forced in with the meat. 

MI"cellaneoo8. 

J titutifit �tUtritJu. [APRIL I I , 18<}6. 
FIRE EXTINGUISHING ApPARATUS. ­

Elias K. Driver, Lufkin, Texas. This is an apparatus 
more especially designed for use·in gin mills, saw mills, 
factories, etc., and is arranged to enable an attendant to 
quickly turn on water or steam to extinguish flames in or 
outside the bnllding. A valved supply pipe is connected 
with the steam boiler, and branch pipes extend vertically 
therefrom within and outside of the building, discharge 
nozzles being flexibly connected with the branch pipes, 
and the discharge nozzles being under the control of the 
operator to direct streams as desired. 

FENCE.-Robert S. Sayre, Talladega, 
Ala. This inventor has devised a portable panel fence 
of simple and inexpensive construction and which is 
light, strong and durable. The rail forming the body of 
the trestle for other parts of the panel is preferably an 
undressed tree trunk, to which are removably secured 
diverging legs adapted to slightly enter the ground, while 
vertical perforations receive braced standard� connected 
by fence wires or wooden strips. The fence sections 
may be readily loaded on a wagon to be taken from place 
to place. 

WIRE FENCE. -Ross Ph illis, Spring-­
field, Ohio. This invention provides novel braces or stay 
pieces for the wires comprising the fence, and affords re­
liable means for securing the fence wires on supporting 
posts, permlttlng expansion and contraction of the 
wires and the taking np of slackness. The fence wires 
are prevented from being moved up or down or length­
wise when pressed against by animals, and the stays or 
rods may be removed at will without injury to the fence 
wires. 

SPORTSMAN'S FLY CASE. - Dan iel K. 
Howe, Portland, Oregon_ A case for carrying fly hooks 
and leaders and also adapted to serve as a pocket flask 
for liquid refreshment has been devised by this inventor. 
The casing has at one end a metal cap suitable for use as 
a drinking cup, and a liquid proof partition divides the 
casing into a number of chambers adapted to receive 
fiies, sinkers, ete., and hold them without liability to 
damage, but so as to be readily removable. T'he lower 
end of the casing consists of a small reservoir or chamber 
provideol with a screw cap. 

COLLAR. -George S. Ell iott, Bar Har­
bor, Me. This is a standing collar made with a necktie 
retainer, consisting of a tape secured at its ends to the 
collar to form a loop. The tape is extended longitudi­
nally of the collar underneath one of the end button­
holes and the necktie end is passed vertically through the 
loop before completing the knot. 

BUSINESS D I R E  C T O R  Y. - John D. 
Browning, Louisville, Ky. This is a telephone list and 
business directory combined, comprising a novel arrange 
ment of sheets or boards with name� of subscribers in al­
phabetical order, with the names of other parties follow­
ing various occupations, as indicated on the margins, the 
directory affording a convenient and ready reference to 
parties carrying on different kinds of business. 

DESIGN FOR MIRROR FRAME . -Albert 
Wanner, Jr., Hoboken, N. J. This frame has le� ill the 
form of foliated scrolls, which are continued around the 
outer border of the frame, and combined in a central line 
to form Iyrelike fignres. 

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

(6814) W. B. B. writes : 1. Please inform 
me through your paper how the connections are made to 
get the waste current from an electric milroad track. 
I saw the acconnt of it in your paper, but have lost thll 
paper. A. Sometimes by connecting one wire to the 
water pipe and the other to the gas pipe, current may be 
obtained. There is no fixed method. 2. Could I make 
a Crookes tube with an incandescent lamp globe ? A. 
The vacuum is insufllcient generally for X ray work, 
which is very exacting. 3. How many dry cells would it 
take to operate it with an induction coil ? A. From 
twenty upward ; the induction coil must be large 
enough to give at least 8 2 inch spark. 

(6815) M. W. C. writes : Will you 
answer the following problem in your columns ? 
Prove that x+J1)y= >r, if 

sin y C08 x --- + - =0. 
1-cos y sin x 

A. From circular functions we have 

and, also; 

sin y ---=cot J1l y 
1-cos V 

cos x --=-cot x. 
ain x: 

We also know that the cotangent of the supplement of an 
arc= -cotangent of the arc. Therefore, 8ince 

cot J1)y=-cot x 
x+J1ly=1800 =2>r. 

(6816) B. S. B. !Says : Will you please 
tell me how to make a waterproof glue for sticking paper, 
ete. ? I would like it to be colorless and mix very thin. 
A. In order to render glue insoluble in water, even hot 
water, it is only necessary, when dissolving the glue for 
use, to add a little potassium bichromate to the water 
and to expose the glued part to light. The proportion of 
potaBBium bichromate will vary with circumstances; but 
for most purposes about one-fiftieth of the amount of 
the dry glue used will sufllce. In other words, glne con­
taining potassium bichromate, when exposed to the light, 
becomes insoluble. 

(6817) L. A. M_ says : Can you tell how 
t o  whitewlIBh brick walls s o  that i t  will stick well ? A. 
For brickwork, especially where exposed to damp, take 
half a peck of well burned quicklime, fresh from the 
kiln, slake with hot water sufficient to reduce It to a paste, 
and pass it throngh a fine sieve; add a gallon of clean 
white salt which has been dissolyed in a small quantity 
of boiling water; and a thin, smooth paste, also hot, made 
from 1 pound of fine rice fiour ; also � of a pound of 
the best white glue, made in the water bath. Mix, 
stir well, add � of a pound of thp best Spanish whit­
ine: in 5 quarts of boiling water ; stir, cover to retain 
heat and exclude dust, and let it stand a week. Heat to 
boiling, stir, and apply hot. The above proportions will 
cover forty square yards. 

(6818) S. A. S . •  Texa>', a�ks : Would a 
gasoline engine compressing its volume 15 per cent pro· 
duce as much power as one compressing it 30 per cent ? 
Why? What is the strongest metal for its weight ? 
A. Compressing the. gas and air mlxture In a gas 
engine produce. quicker combustion and greater ex plo­
slve pressure. A 30 per cent compreBBion will produce 
more power than a 15 per cent compression, but there 
is probably a limit to the economy of compression by its 

actnal practice, 8nch as would be necessary in the derlva 
tion of the volt, how Is the difference of potential deter­
mined in these absolute units ? A. For absolnte meas­
ments very sensitive instruments are used. The various 
types of electrometers give potential determinations with 
accuracy. Yon will find the subject well presented in 
Ayrton's .. Practical Electricity," $2.50 hy mail, with 
numerous examples of apparatus both of electrometer 
and of galvanometer type. Emptage on .. Magnetism," 
$2.25 by mail, gives excellent treatment of the subject of 
your first qnery. For higher mathematical treatment we 
refer you to Foster & Atkinson's · " Elementary Treatise 
on Electricity and Magnetism," price $2.25 by mail. 

(6823) R P. B. asks : 1. Is the ordinary 
calcium carbide dangerons to handle ? If so, how can I 
handle it In safety ? A. Carbide of calcium is perfectly 
safe to handle if no water comes in contact with it. 2. 
Can It be put into an airtight vessel with small opening 
in which there is placed an ontlet or jet for the consump­
tion of the gas generated therein ? A. To preserve it, use 
an airtight vessel with no outlet. The outlet will simply 
canse it to decompose. 3. In what issue was the appara­
tus for generating the gas In, for illuminating purposes? 
Also numbers describing the properties of the gas and 
other general information relating thereto. A. For 
several standard apparatus we refer you to the SCIEN­

TIFIC AMERICAN SUPPLEXENT, No. 1057; other papers 
are in the SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
998, 1004, 1007, 1012, 1014, 1015, 1016, 1035, and 1038, price 
10 cents each, mailed. 

(6824) M. E. S. say� : Will you kindly 
tell m e  how t o  mlx soap suds for making bubbles ? I 
have been told there are other ingredients necessary 
besides tqe soap and water, to bring them to lasting per­
fection. A. For soap bubble solution the best material 
is pure oleate of soda. Oleic acid as sold in the shops is 
far from reliable, containing one or more other fatty 
acids, such as stearic acid. To mak;e the pure· acid, 2 

'ounces of pure soap (almond oil is the best, but Castile 
will answer) are dissolved in 20 oUllces of boiling water. 
One ounce of sulphuric acid, previonsly diluted with 2 
ounces water and allowed to cool, is added. The fatty 
acids rise to the surface in an oily layer. The water is 
siphoned off, and they are washed three times with boil­
ing water. 'I'he mass is allowed to cool, and is removed 
from the surface of the water, where it floats. It is 
weighed, mixed with � its weight of litharge, and heated 
(212° to 225° Fah.) until complete combination is effected. 
This may be known by the cessation of any evolution of 
bubbles from the mass. The resulting lead plaster is 
allowed to stand mixed with 10 to 15 times its weight of 
ether in a tightly corked bottle, until completely disinte­
grated. Then it is filtered, and to the filtrate hydrochloric 
acid is added as long as any lead is precipitated. The 
ethereal solution is poured off, and the ether recovered by 
distillation, leaving pure oleic acid. Two fl. drm. of the 
acid is added to somewhat less than 1 pint of boiling 
water, and solution of caustic soda very carefully added, 
drop by · drop, until complete 80lution of the acid is 
effected, very carefully avoiding an excess of soda, and 
after cooling, water is added to make it measure 1 pint. 
A standard soap solution is thns obtained. To this add 
J1l its bulk of the best glycerine (Scheering & Glatz's, or 
Price's). Shake long and well, and the mlxture is ready 
for use. For additional bubble mixtures and interesting 
experiments on soap bubbles, see SCIENTIFIC AllERICAN 
SUPPLEMENT, Nos. 160, 495, 563, 579, 654. 

increasing the negative pressure. The relative volumes (6825) W. K. W. writes : 1. The saving 
of gas and air also have a contIOlling effect in compression of copper is very great in three-wire system of electric 
gas engines. One part gas to six parts air gives the lighting, bnt I notice it is rarely, if ever, used in insulated 
highest efficiency in the higher compreBsion,lProbably up plants. Can you tell me the reason for this ? A. There is 
to tbree atmospheres. The heat of compression also no reason why this system should not be used by author­
favors rapid and perfect combustion. Aluminum and ized parties. There is an economy in copper for lamps 
steel are of equal strength In ratio of their weight. A of specified voltage, but not for a ¢ven maximnm 
small percentage of copper in alumlnum increases its voltage in the system. 2. Are 220 volt lamps used in this 
tensile strength in proportion to its weight. system or 110 ? A. About 110 volts is the rule in this 

HINTS TO CORRESPONDENTS. (6819) W. R. says : How are the yellow country. 3. How can arc lamps be run on incandescent 
TOE CLIP FOR VELOCIPEDES_-Sam uel 

N a m e "  a n d  A d d re .... must accompany all letters, or light spots on the wrapper of a cigar produced ? Of circuit ? A. By using a resistance coil in circuit with 
L. Ruden, New York City. A superior toe clip for the or no attention will be paid thereto. This is for oUI course not those that are of naturaJ but of artificial orlldn each lamp_ See our SUPPLEMENT, No. 955. 4. Do you 
pedals of these machines is obtained by this inventor by information and not for pUblication. . . . :  b I 

. 
think that a good knowledge of steam engineering can 

means of a U-shaped plate pivotally mountedand adapted H e f" re ,w e .. to former articles or answers should I have heard It IS done by spnnkbng the to acco eaves be got from a school of correspondence ? A. A good 
give date of paper and p�e or number of question. ' with a kind of acidous liquid, that will not destroy 

to have one arm engaged by the sole of the rider's foot, ' n q " j " j " .. not answered m reB!)onable .time. should the texture of the leaf. A. We have not this information theoretical knowledge, which would make the practical 
the remaining arm heing drawn down upon the toe of the be repeated ; correspondents wIll bear m mmd that .� be bl . part very much easier to ohtain-for it is necessary to 
user. 

HORSE HITCHING DEVICE . -Uriah E. 
Miller and Paul Barringer, Heilig, N. C. This is a sim­
ple device adapted as a substitute for the ordinary hitch­
ing strap, the wheels of the vehicle being readily locked 
and the locking mechanism being connected with the 
driving Jines of the haruess, the arrangement being such 
that the animal will be prevented from moving the vehi­
cle forward or backward. The more the animal draws 
on the hitehing straps, the finner they are locked. 

BRANDING CIGARS. -Paul Gebhard, 
New Haven, Conn. To brand cigars with a name or em­
blem and at the .ame tin: e cnt the cigar to the desired 
length, this inventor provides a device comprising two 
hinged sections with a cigar-receiving groove in one sec­
tion and a type ip"oove and movable plates in the other 
section, there being a set screw for each plate. A gradu­
ated I:age for regulating the length of the cigar is ad­
justed by a set screw. and a knife in each section cuts the 
cigar to the proper length at the same time that the type 
characters make an impression on the wrapper. 

some answers require not a little research, and, at hand. Pe.haps some of our re"",ers may a e to m- . 
though we endeavor to reply to all either by letter form us. have practical expenence. 
or in this department. each mu.t take his turn. 

(6820) G. E. M. asks h ow to arrive at . (682�) J . L. O. wri tes : 1. 1. h ave access 
B llfi,e;; 

�����s
to

'�Yl
rc::"fu����1thO

!d�:����� the number of kilowatts hi the case of an electrIC train re- ! to a 10 light dynam�, the cur;ent of whIch can be pas�ed 
houses manufacturing or carrying the same. Quiring 200 amperes for 20 hours per day, with voltage at I' through the body WIthout bemg fel.t, unless the machme 

Spec i a l  'V I'i lle n I n1· .. ..... .. 1i . . . .  on matters of 500. A. 200 amperes X .�) volts <rives 100,000 watts, is out. of . order. A .. The dynamo IS so we.lI constructed 
personal rather than general interest cannot be "'" ,,-
expected without remuneration. or 100 kilowatts. The hours per day has nothing to do that It gives but lIttle ex�a cnrrent, owmg to the ab-

Sci e n ti fi c  A III .. . ·h· a n  S " I' p l e "l e n t "  referred 'th th bl I sence of sudden changes m E.M.F. A steady voltage 
to may be had at the office. Pnce 10 cents each. WI e pro em. has little effect on the body. 2. Plea.e explain the prin-

B o o k  .. referred to promptly supplied on receipt of (6821) J _ D C. asks :  Wh at would be ciples of an alternating current dynamo or motor. Is it price. 
[lll n e ,·al .. sent 1:or examination should be distinctly the number of turns of No. 1 8 copper wire to nse with stronger than direct, and, if so, why ? A. Our SUPPLE-

marked or labeled. l� pounds No. 36 wire, to get the longest spark with a MENT and back numbers of the SCIENTIFIC AMERICAN 

- Rhumkorf coil ? That is, I want to know the proportion. explain alternating current dynamos and motors. They 
(6812) D. B. K. says : W ill you ki ndly I already have the 1J1l pounds No. 36 wire, and want to are neither stronger nor weaker than direct current. You 

give me recipe for making a good leather cement, suita- know how much No. 18 to use for the primary. Does the w!l1 find Leyden jars described in any work on physics. 
ble for fastening small leather belts ? A. Take of absence of a condenser reduce the length of the spark I . 
common glne and gelatine, eqnal parts ;  place them very much ? A. The general principle is, that the more (6827) G .  S. asks : Wh at IS the cheap-
in a boiler and add water sufficient to just cover the primary yon use, the longer will be the spark, because the est (and the longest life) battery or batteries for operating 
whole. Let it soak ten hours, then bring the whole to a length of the spark wiJI be greater, as there are more motorl641 ;  Can No. 20 on the armature . and No. 18 ?n 
boiling heat, and add pure tannin until the whole be- tnrns in the primary wire. Try one pound of wire for the fields be used for.the same? Can yon give me some m­

comes ropy or appears like the white of eggs. Apply it the primary ; this will give yon about 200 feet, enough formation regarping electric motors actuated by altern at­
warm. Buff the grain off the leather where it is to be ce- for 600 to 1000 turns. The omission of a condenser will ing cnrrents ? Can a motor (small one) be driven from the 
mented ; rub the joint surfaces solidly together, let it dry serionsly impair the operation and will diminish the secondary of an induction coil-a very powerful one ? If 

PRICE SCALE. - Harry Fisher, N eog-a, a few hours, and it is ready for practical use ; and if pro- length of spark. See our SUPPLEMENT, No. 160, for a so, how and why ? A. The secondary or storage battery 
perly put together, it will not need riveting, as the ce- small induction coil. is the best for driving motors. A bichromate battery, Ill. This invention consists principally of a movable 

point of connection between the weighing beam and the 
weighing frame, thus forming a computing scale to give 
the value of an article at a given price per ponnd or other 
unit, the price being varied by the operator manipulating 
the scale. A movable weight automatically preserves 
the balance of the beam through all changes of the con­
nection between the weighmg beam and the weighing 
frame. 

ment is nearly of the same nature as the leather itself. P Th C G S sueh as described in our SUPPLEMENT, No. 792, can be 
(6822) R. W. • writes :  1. e .  • .  used. Many secondary batteries are described in our.Sup-

(6813) W. H .  S. says : By accidEnt I tore unit of current strength Is defined thus : .. A eurrent has PLEMENT, Nos. 641 and 838 and others. For infonnation 
a good rubber coat. How can I mend same ? A. Ce- unit strength when one centiUleter lenl:th of Its circuit about alternating cnrrent motors we refer you to our 
ment for sticking on patehes and for attaching rubber bent into an arc of one centimeter radius (so as to be 

SUPPLEXENT, Nos. 601, 653, 692, 717, 763, 822, 944, and 
soles to boots and shoes is prepared from virgin or native always one centimeter away from the magnet pole) 1025. The numbers of wire specified can be used on the 
India rubber, by cutting with a proper solvent. We ad- exert� a force of one dyne on a magnet pole placed at the motor. The secondary of an induction coil cannot be 
vise you to use rubber bicycle tire ·cement. Apply a center." My question is, does It make any difference what used, except experimentally, to drive a motor. A special 
coating to the outside of the surface on each side of the the diameter of the magnet pole is ? And if It does, what motor should be used, and it would give very slight 

CONVERTIBLE TABLE AND KIT CASE. tear and to one side of the piece of rubber fabric to be shonld its diameter be, Its thickness I mean ? Of course 
-William E. Baxter, Frankfort, Ky. Two patents have nsed for mending. After an hour's exposure, give a only a geometrical point wonld be placed at the center. 
been granted this inventor for a foldable construction to ! second coating and let them stand over night. Then A. The magnet pole is supposed to be a point or equiva­
serve as a box or case for the paperB of an army officer or I place the edges of the tear accurately together and apply lent thereto. 2. Unit difference of potential exists be­
to inclose the utensils of a kit with table legs and braces, I the patch, so that the coated surfaces come together. tween two points when it requires the expenditure of one 
or as a fiat or grass table or an elevated taule. Sufficient ' Press well together and the repair is made. Rubber ce- erg of work to bring a nnlt of + electricity from one 
space is afforded for the storage of coffee pot, bucket and ment depends for its action on the cohesive power of point to the other against the electric force. The volt 
other necessary articles of a well equipped camp kit, and pure rubber surfaces-It operates entirely differently being 10. of these units, It becomes important for me to 
\he inven':ion covers a novel construction, combination I from a true cement. Strictly speaking, · it should not be know how to tP.1I whether, In any given case, the unit dif­

and arrangement of parts. I called a cement. ference of potential (as just defined) exists or not. In 

power. 

(6828) W .  C. Van N. asks : 1. What is 
the law for detennininl( the size of wire to be nsed in 
induction coils ? A. The primary is made large enough 
to take the current it is proposed to use. There is no 
other fixed rule. 2. Is the voltage of a secondary coil in 
an indnction coil increased by using finer wire, if the 
length remains the same ? A. No ; the voltage depends 
on the ratio between the turns in primary and secondary. 

© 1896 SCIENTIFIC AMERICAN, INC.



APRIL I I , 18<)6. J J tituttfi, jmtritll. 
3. PI_ give title of a work, other than Hopkins and I Car coupllng. G .  H. Pacaud. .. . . . . . . . . . . . . . . . . . . . . . . . .  567.283 Lamp. J. Klrb) . Jr . .... . . . .. ... .... . . ............ .. . 1ifJ1.3fI1 1 SWltchhW. G. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.4IK 
Dyer, on construct\on and law of cnrrents of induction I 8:1':»��. J. ,:>��c;:"e:-!i.ty· ��:���?�:: : : : : : : : : : : : : :  �'.= Lamp carbon bolder. arc, C. A. Pfilll(er . . . . . . . . . . . . . 567,618 �wltcb oard BlllIlal. I. H. Farnbam .. . . . . . . . . .. . .... 667;62'1' 
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coils. A. We can "npply " Indnction Coils and Coil car fender. T. C. Hammond . . . . . . . . . . . . . . . . . . . . . .. . .  6III.:IOl .... � ... Ic� � • •  
Making." by AllsoP. price 81.25. and " Induction Coils, 8: �:��:�: �: if��iiaiiilii : : : : : : : : : : : : : : : : : : : · : : : : : :  �:� La,:�n,;i��aCA::.ii: 'iiaiidiaii: : : : : : : : : : : : : : : : : : : : : : : : �:gg Tel��I�;,e llne apparatu .. c. E. Scrlbner . . . . 567.I53, 567.154 
a Manual for Coil Makers." by Bonney. price St. mailed. �� J:��:: ��i??olftsi.���� : : : : : : : : : : : : : : : : : : : :  �ia I:t.":ff:8ICl�'f;e�·. �: �����: : : : : : : : : : : : : : : : : : : : : :  �:� ��':f.!!g�t'i.��J��.
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(6829) M. H. saye : I am making an in- g: I:��:: :�:f: W:\pe:'et?r���: : : : : : : : : : : : : : : :  �:� tm���r ���d��t':i'���:" G. PoUock. . . . . . . . . . . . . . . 567,34,1 �t�.!s'l:t��I�':.� !i·o;:::'i.�Th�:"·&ii(rdresiiiig · ma.: 667,314 
duction coil from SUPPLEIIlINT. No. 160. How much . Car heater, electri�J .  G. N0r.es .. . . . . . . . . . . . . . . . . . . .  007.282 ����d ��dfl;,;!ie1foc��nder . . . .. .. ....... . .. .. .. .. 567,352 

TIl:,hj�J: �.:;gje�����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �H� 
more wire wonld be nsed If I nsed No. 26, instead of No. II g:� �:!r ���.fahoe !i:r�er: ;r:iIi.· WoniwiCii 667,334 Locomotive bOI ler. W. B. Warren . . . . . . . . . . . . . . . . . . 507.450 Tire. bicycle. P. 8t'hau .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.151 
86 on tbe secondary coli ? A Use enough to get the (rel.sne) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ll,627 Loom pattern mecbanl.m, Wicks Ill; Roy . . . . . . . . . .. 567.295 Tire clamp, veblcle. F. P. Miller . . . . . . . . . . . . . . . . . . .  1ifJ1.1lI8 
sa:ne number of tnrns. · C

��l3� .���i.�g. a.���� ��� . ��I���:" . �: . � 667.265 �1l".:!'..���: :�gng�yrv:'.:b:g;S�:. fi.frrgr& 567
;5
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� .  i) ";lP 1 Cash l'8Il1ster. C. F. Hamilton . . . . . . . . . . . . . . . . . . . . . . .  667,124 It:r�gu,.r:f!�'l.!�iI�·��:��r.ii : : : : : : : : : : : : : : : : : : : : : �t� Tlr
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Check rower. M. C. Nixon . . . , . . . . . . . . . . .. . . . ....... 1ifJ7,3lb m�e .!i:p
e �g���fI8: B�':n�����.��I� . . . . . . . . . . 667.481 :gg:�1r:l�:::.��r�:��B�·s�i:i:����:: : : : : : : :,: : �:� Marine Iron Works. Chicago. Catalogue free; 

gl'a':.':�bt:�l
t
G��� .�.��? ?����: . . . . . . . . . . . .  1ifJ7,3'15 Mining macb lne. E. S. McKinlay . . . . . . . . . . . . . . . . . . . .  567.144 Type writing macblne attacbment, N. W. Hart-oO t:.  S." metal polish . Indianapolis. Sample. free. Clamp. See Bedclotbes clamp. Tire clamp. Mining macb lne, C. O. Palmer . . . . . . . . . . . . . . . . . . . . . . .  567,340 well .. . . .. . . . . . . . . . . . .. . . . . . . .. .. ... ............. ... 001.208 

Mariner & Hoskins. A8Bayers, 81 Clark St., ChiC8l<o. Clay dlsintellirator and stone separator, B. E. tf�:J': �!!i�fj,.?Co�e�:J'�;;uid·: ""  � . . . . . . . . . . . .  567;362 
���:::::g�' J: :: :��!:::: : : : : : : :  :�: : : : : : : : : : : : : : : :  �:� 

w. Hoskins & Co •• Assay Furnaces. 81 Clark St •• Cblcago. CIO:.e�l:!'I�I�eOiiraiiti icai: 'ii:W: Tbo.iij,oo;,:: : : : : : : :  �:t:m Motion. mechanism for imparting and reversing. Valve. engineer'. brake, G. We.tlngbonse, J"r . . . . .  567.463 
Clo.et bowls, device for repalrlng spnds of sanl- E. So Bnrman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.486 Valve Ilear. o.clllating engine, RarIck, Jr., & 

Pres.e. & Dles. Ferracntp. Macb. Co .• Bridjreton. "" . J . tary. T. J . Cabi l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,186 Motor. See Fan motor. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 2211 
For bridge erectiIlll engines. J . S. Mundy. Newark,N.J . c
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Partner for good working Brldlle Guard. Address ggn����:c':;tf.; �;,dS�'l'uOJ'�iUiieii.;r:M.;iiem.oii·& 667.172 MUi.\"tJ�:����.��
t
�.'.?����.���.�����.��: . ����

y
. � ;:��Te

o
�'::fi':i �c;,�::,����eJ:Ilf��'a�d'!r�����s .. : 

P. O. Box 208, New Bulralo, Mlcb. McNulty. . . . . . . .  . . . . . . . . ... .. . . .. . . . . . . . . . . . . . . .  567.1n Nut lock. J. O. Richards. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  VelOCipede, B .  C .  Hick . . . . . . . . . . . . . . . . . . . . . . . 667,387, 
Color mill, J. Rchmldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.150 Oar, bow faclnll and self featberlng. S. A. Tenney Vendlnll macbine. COin controlled. W. A. Ferree . .  

sp�a��e�
or 

T,::
n::::�:: �;: :.��:,����io�

etal c0"i':ula
��tl.��. ���� . ������. �:���.�' . .  �e

��: 667.218 8:r�i�
n
:�:.0�e�&r�t!�k CciCiiraiie: : : . : : : : : : : : : :  ve'::!�rc. 

o
J. �.

w
tf�rl.���: . ���.t . .  ��?���� . . ��� . . ���.�: 

Confectionery. machine for coatllllf. W. B. Phln- 011. refinlnll cotton seed. F. B. Aspinal l... . . . . . . . . .  Vise. W .  Thomp.on . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'r�:�:"::�c:,,:: ���I��Ir�t
ac,;�

n
�:;'�t:.��e:r;s:::: Coo��K·;,ie�sii: G: OW: 'craii: : : : : : : : :  : : : : :  : : :  : : : : : : :  �U� OIl·W'a���� .�� . .  �? .���

a
��

t
�� . .  ��� . .  ���i�I�: .�: 567.457 �:o�ti� rolti: ���'I/�::or: : :  : : : :  : : : : : : : : : : : : : : :  

Com or bUUlon plaster, R. B01'llerdllllf .. · · . . . . . . . . . .  567.2591 0
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•. m·. Emerson. Smith " Co., Ltd., Beaver Falls, Pa .. will Corset, T. S. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561,3': 110'1, .. ... ' 

d S • H d Book CI I d B d Sa Corset, WelDgarten & Grotta . . . . . . . . . . . . . . . . . . . . . . . .  667.400 Oven. aklng. G. uebner . . . . . . . . . . . . . . . . . . .. . . . . . . .  56},390 Was bo • D. R. Canny . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507. 
�

n 
t 

awyer
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an on rcu ars an an ws 11 CoUP�Il. 6e'i C
ar igftrlilll(·u 

Hose coupling. ��=:: ��I�'!-gr�:.;�\�::;,aieci: ·o:s·:Feijow. �7� �:m�.
arg;,:ri>f.tf�=:er: " " ' ' ' ' ' · ' ' ' ' ' ' ' ' ' ' ' ' ' ' · 567. ee 0 any ress. 

CnlinarraC:p�ran':,�: B. MOz'��� . . ��: . . . . . . . . . . . . . .  :. 007.313 Pack1D1l" and display box E. IJ. Severance . . . . . . . . .  567,240 Wa.hlng, .crubblng. and cleaning floors. machine 
For Sale-Enropean patents. Article payllll( 

I
mmense Culinary ve •• el. E. A. Stears . . . . . . . . . . . . . . . . . . . . . . . . .  56!0288 Packing. pl.ton rod. L. it. Clark . . . . . . . . . . . . . . . . . . . .  1i5"!,,107 for. J .  E .  & W .  J .  Gee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.3'1"0 

profit. Will dnplicate macblnery for forelllIl manutaa- qnltlvator. H. M. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . .  �484 Padlock. B. S. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56·1.529 Watch movement box. C. H. Smith . . . . . . . . . . . . . . . .  5S'I.444 
tnring. E. F. Knigbt, 101 Pontiac Bnilding. Cblcago. g::!.i��tg����a�iiD.si&ti: : : : : : : : : : : : : : : : : : : : : : : :  56d1!i ��

oCEl'ci.,"��l���:: 
T. D. 

S
cru

llilli
s . . . .. . . ... . . . .. 557,156 ll:��h�:��'�A�T�:.�I.�� : : : : : : : : : : : : : : : : : : : : : : :  �L� 

'1'l>e best book for electrJCIIUll! and beginners In elec- Curtain pole. M. Lanslnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.331 Panoramic dlsnlay mechanism. A. C. Allyn . . . . . . . . 567.179 Weillbing apparatn .. proportional, E. A. Munson 667.140 
Cutter. See Glass cutter. Pants lluard. bicycle. A. A. Bil l ingsley ... . .. . . . . . . .  551.181 Welgb ing macblne. M. Scbloz et al . . . . . . . . . . . . . . . . .  55'1,231 tticlty Is " l'lxperlmental Science;' by Geo. :I1. Hopkins. Cutting machine. C. ScgbOld . . . . . . . .  , ... ..... ..... . .  567.157 Paper auttlnll macblne, M. D. Knowlton .. . . . . . . . . .  557.400 Well alll(ers, borlnll rod for, H. e. & L. Broner . . . . 1ifJ7.f82 

By mail. t4 ,  Mnnn &: Co .. pUi>lisl1el'l!. 861 Broadway. Y. Y: g�fl:.r..���:n�.m�lrJ�%.{;;;,Cliig·ineriia of WiCiii&t: 667Jm �:g:� ���Yi'i.::,::,c�J�:;;e�A.�iI�Wc'l!'g�iciBwiiid: : : : ��:fa!l ���e��
ea�:�'Jic�Cl�����t . . . .  · . . . .  · . .  · . .  

• . . . . . . . . . lifJ7,l13 
For the orlld-nal Bogardll8 Uni versal Eccentric 111111. inll, H. H. We.tlnj{bou.e .. : . . . . . . . . . . . . ... . . . . . . .  667,294 Peeler. v8lletable. G. J. Capewell . . . . . . . . . . . . . . . . . . .  567.1lI8 Wbeel rims, manufactnre of. J. DrIng .. . . . . . .  ; . . . . .  007.196 

Foot and Power Presses, DrIlls, Shears, etc •• address Dental pllllQfer, electncal. P. R. Skinner .. . ... . . . . . 567.159 Peeler, veN.etable, O. C. Merrill . . . . . . . . . . . . . .. . . . . . . . 507,212 Window. E. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.3'16 
J .  S. & G. F. Simpson. 26 to 36 Rodney St •• Brooklyn, N. V. g:�::,�t� t.;40I��c::t:ci· proiiuci,ji ' iii';icio'i' A: 667.523 
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;;::���e!iit����: : : : : : : : : : : : : : :  ��:g: ll�':,�?;����n�i'a�d ta':,'r,:ratii,j for Biituratlng: C: 56
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Engineers -Go Into tbe profitable business of Concrete J. ·1'empere . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Pen, fountain, G .  J .  Renz . . . . . . . . . . . . . . . . . . . . . . ... . . .  001,149 Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.2'71 
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. .  t. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. Pencil sharpener and point gu ... d. J. Kraker . . . . . . 507,402 Woodworklnll macblne, combination, L. F. Parks 567.222 

Construction, Ran.ome's 8ystem. Easllyilearned. LIb- PerfOratlr:.t plnklllJl. and puncbinll machine. W. Wrencb . H. J. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,311 
eral terms for exclnslve rights. Ransome & Smitb Co. g�I;I�t.:;;, ���: ili: L:'i.idke: : : : : : : : : : : : : : : : �: : : :  Pbo�o.g.:�I��jjiici;. ',jupPi>rt:C: 'j;,; ·p'iia8ii.:: : : : : :  �m� . 
622 .:..:::�!�'!:� �b�"::"ete files of tbe followlnll" Re- g��'1:�:;�!������':'1!'.::.ry:::: ::::::: :::: : ��g��:�t\� ���ft�� m:��Br�iu�: W"'j.'i1ii,j� 

007.246 • Dril l .  See Breast drill. . Greene . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ... . . . .. . . . . . . .  557.119 volutlonary mnazlne. · Massacbusetts MlII{azlne. Ne:w I Drum . beat radlatlng" I. P. Lynott . . . . . . . . . . . . . . . . .  567,211 Plano action, uprlgbt, J. W. Fischer .. . . . . . . . . . . . . . .  501.261 
York MlII{azlne. Royal American Magazine. ColumbIa Dust .collectlng macome, H. J. Livergood Ire- PiaHo attacbment. mouse proof. G. P. Bent . . . . . .  007.853 
Maga.lne. State price, and wbetber perfect or not. Dy���y�ii i.ri;,azo: ·j: Bcbmici: : : : : : : : : : : : : : : : : · : : : : : :  �:� �:�� ::,�:::�&cr.·J\fE�:��.����: : : : : : : : : : : : : : : : :  ��:� 
Addre8B M. A. C., Box 'l73. New York. D} e, blue, J. Schmid . . . . . ..... . . . . .... 667.436, 667.436. 567.438 ��o�:C}��t

c
i?�. 

of, E. N. Ogden .. .... ....... . .  567,420 
nrSend for new and complete catalOlllle 01 SCientific g�:: ��Y;;�hagfa�:'a;'�I!�li.::i����: : : : : : : : : : : · : : : : : : :  �;Ull Pin polntlnll mac lne. G. H. Kephart . . . ...... . . . . .  561.:MXI 

and otber Books for sale by Munn & Co .. 381 Broadway. !lyelng and shrlnkinll, art of and apparatus for Pipe l.'Oupilng, R. Wigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007.296 
New York. Free on .. ppU .... t.ton. Dy.:r�":'�l �i �n:����aiiiS 'for' iiieciiro: <i: ' 0: 667.326 Pipe coverinll mould. G. Armstrong . . . . .. . . .. . . . . . .  567.351 

Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �325 Pipe, draw bench for manufacturing. P.��� l'Ii7.479 
TO INVENTORS. 

An experience of nearly fifty years. and tbe preparation 
of more tban one bundred thousand application. for na­
tems at bome and abroad, enable u. to understand tbe laws Bnd practice on botb cOntinent8, and to posse88 un­
eqnaled facilitle. for procuring patents everywbere. A 
synopal. of tbe patent laws of the United States and all 
foreign countries may be bad ona.pplicat.ioD,and persoDs 
contemplating the securill/! of patents. eltber at bome or 
abroad. are mvlted to wnte to tbls office for prices, 
whicb are low! in accordance with the tImes and our ex­
tensive facilities for conductlnll tbe business. Address 
YUNN & CO •• office SCIII:NTIJ'IC AMERICA N. 361 Broad­
way. New York. 

Dyeing. electrl�G. D. Burton . . . . . . . . . . . . . . . . . . . . . .  .1124 Plaiting machine. C. C. Emmons . . . . . . . . . . . . . . . . . . . .  f57.600 
�i�:�t��'[8. a:Br�:�nior ' for.iii;'ii: · '6: ' 'Ii': 667,133 �l���� :E8'f�t':.�

I
�;,�r .��b�;'iid· j,otaiO:X::M: 507,327 

Throm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667.348 Bryson. . . . . . . . . . . . . .  .. . . . . .  . . .  . . .  , . . . . . . . . . . . . . . .  561.483 
m:��� ���tsb�:F.

i
1'*�.';,.c:�:.������:: : : : : : : �:� . �l:��:�: ��:8kJ.DI. ��j,:,. e�·J��: : : : : : : : : : : : : : :  �gm! 

ElectriC meter. C. P. Steinmetz ... . . . . . . . . . . . . . . . . . . .  567.184 Plate lifter, W. J.  Cranford .. . . . . . . . . . . . . . . . . . . . . . . .  567.255 Electric motors. l'8Ilulat illlf. J. Burke. . . . . . . . .. . . .. .  667.185 Plow barrow attachment. P. B. Hayden . . . . . . . . . . .  567.269 
ElectriC .witcb. C. G. Perkins . . . . . . . . . . . . . . . . . . . . . . .  007.224 1:08t. See �·ence post. 
Electrical dlstrlbntlon. mnltlple .erles system of. power transmlttlnll" device. E. A. Sperry .. .. . . . . . .  567.182 
EI�rrcar:g:riiy: ·.iiea,js· for' ii-aiiimiiiiDii: T: ' W: 667.009 p�r��i..:::ac�I�!�V.�';:'�it. . . . . . . . . . . . .  . . . .  . . . .  . . . .  667.152 

Onderdonk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1ifJ7.422 PrInting pre8B. M. L. W. Hal lenbeck . . . . . . . . . . . . . . . .  557,38l 
Ele�r:.r� .�i����i�. ��P�����'. �.�: .  �������� 567.484 Pul

t �:;':::�.���.������.� ��?I�� ���'. �������� 1l57,197 
Elevating and transferring apparatlUl. B .  F. Pump. �'. Pearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.265 
Ele�:��ooraiiaciim8ii'"F: 'liC iii.irciiiUUi:: : : : : : :  �:� t:!:&: ����T.'w�iI!iI���·: : : : : : :  : : : : : : : : : : : :  �:i'!1ll 

INDEX OF INVENTIO N S  ml:::fg: ::::i:'�':vtc.P.'l. 8."lliiiliiio;;;.;: : : : : : : : : : :  �:m ���ti�: �':.�":f::.��� d.:i��:i;��
k
.��a�,

M
d:

G�� 667,142 
Emery block •• mannfacturlllll, J. J. Fanlkner . . . . . 507.503 Bertsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.103 

.. or wbleb LeUer. Palen I or tb. 
Vnlled Stale. were Granwd 

Jilnld-ne. See Has enjllne. Rotary engine. Steam Pupllometer and brldlle measure. L. L. Palmer . . .  667,220 
englL'e. Traction e'lrune. Rack. See Blcr.cle rack. Piano music rack. 

Engine or motor. J. F. �ea . . . . . . . . . . . . . . . . . . . . . . 567.496 Radiator. A. E cbbom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.499 
I����g:���'lf. tf.!':.Ir::.� . . :. �����I.� : : : : : : : : : : : : �:= It:1I ��� ������c;Jl�!.��'l�ci�rn�"'�· . .  ����::  �:Wl March 31. 1896, Euca�r.ol, obtaining. L. R. Scammell . . . . . . . . . . . . . 561.431 Railway aud tramway wbeel. fianged, J. Ma-

&1118 B A C H  BEARING THAT DATE. 1�:I,:.::.,
a
!.�ig-;lt:.�: .�����::: : : : : : : : : : : : : :  �H� RaiP.."a';��biii:wooii ·&·Miii.;r:::::::::::::::::::::: :i.:� 
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1l57.158 
Faucet for beer or other cask., Kelley & Seeton . .  567.395 klevicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.146 
Fancet, slow closlnll. W. A. Turner. . . . . . . . . . . . . . . . .  667.292 RaIl way swltcb. L. A. Osbome . . . . . . •  • •  • . . . . • • .  . .  . . .  557,838 [Bee note at end of list abont copies of these patents.) 
Feed trollj(b, W. S. Witten . ....... . . . ...... . . ... .. . . 667.466 Raisin seeder. G. A. Alger . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.321 

Abradinll and fitting work. macblne for. L. Feed water heater, C. W. Eccleston . . . . . . . . . . . . . . .  667.260 Range protectlIlll pocket , S. e. Noble . . . . . . . . . . . . . . .  007,337 Wencbel. . . . . . . . ...... . . .. .  . . . ... . .  . .  ... . . . . ... . .  667.f82 Fence. Moore & Vanlman ... . ... . . .. .. .. . . . . . . . . .. .. .  567.214 Reaping and blndinll machine, J. S. Davis . . . . . . . . . 557.198 
ACid and maklnll same, pyrocatecbln mono ace- Fence. E. Rotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.430 Reciprocator, L. B. McDonald . . . . . . . . . . . . . . . . . . . .  , .  507,415 

tic. W. Majert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.410 Fence post, R. B. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.286 Regi.ter. See Cash rejl"ister. Typewriter word 
Advertisinll device. Jo.kl & Hall . . . . . . . . . . . . . . . . . . . 667,3IlS Fence post. W. J. Sleep .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557.443 reld-.ter. Air brake, G. S. Lee . . . . . . . . . . . . . . . . . . . . . . . . . 667.5U to 507.515 Fence, wire, J. Combs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.400 Regwatlug treatment of substance. chrono-
Air brake. H. H. Westlngbonse . . . . . . . . . . . . . . . . . . . . .  667.484 Fence wire stretcber. W. W. Norman .. . . . . . . . . . . . .  6III.ns metrically, etc •• device for. W. E. Curti ... . . . . .  567,192 
Air current rellulator. J. C. Raudall . .  . . . . . . . . . . . . . . 667.428 Fender. See Car fender. Car safety fender. Regulator. See Air current relllliator. 
Ammonia from waste SUll"ar lye., obtalnillJl, .L. I Filter. E. M. Knlll"ht . . . . . . . . ... . . . .. . . . . . . ... . .... . . .  667.899 Rheo.tat. H. E. Heatb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  561.386 

tlternbe1'll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.186 Filter. 10. A. Wilder . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  667,177 Ribbon retainer. F. E. Den.el . . . . . . . . . . . . . . . . . . . . . . . 557.115 f�r�g��IB. �u<;,����� : : : : : : : : : : : : : : : : : : : : : : · : : : : : : : · �:ll:!li Filter, water. Z. Fenno . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 1i57,3'10 Rotary eUlllne. G. E. Boom . . . . . . . . . . . . . . . . . . . . . . . . . .  507,416 
Automotic switch. L. A. Osborne. . . . . . . . . . . . . . . . . .  667.33\1 earm' :,�:r��� 'l'�':,!:e",;.�'. ������::65i.358: ��� .  �� l��·.:;lfrt���:�ombiiied: ii:"i: 'Boyd: : : : : : : :  �t:� Bill{ fasten .. r. L. A. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  667.175 re extlnIl"UI.ber. H. A. Mansfield . . . . . . . . . . . . . . . . . .  667.411 Safety pm. W. H. Stimson . . . . . . . . . . . . . . .. . . . . .. . . .. .  667.341 B..,. fastening machine. M. G. Gill . . . . . . . . . . . . . . . . . .  667.3'18 re lillbter. antomaLlc, D. R. Courvoisler . . . . . . . . .  1IM.2i4 Rasb cord Ilulde. F. S. Clarkson .. . . . . . . . . . . . . . . . . . . . . 667.489 
Baking. etc., rotary stand fur. E. Sbaw .. . . . . . . . . . . .  667.iU4 replace furnace and ventilator, E. S. Rollers . . . . 667.23J. Sasb fa.tener, storm. A. A. Loetscber .. . . . . . . . . . . . . 507.408 
:��

e
{�'l,�rtk.�i:y��.�: : : : : : : : : : : : : : : : : : : : : : : :  �:� W::tfia����.!l�..r�18�: r:::��ce: : : :  �a� t".,.!'m�ft�'W������'l,�: �����: .':.·.���: : : : : : : : :  g&�;= Battery. See Galvaulc battery. F partition boX

b
W. H. Ferguson . . . . . . . . . . . .  567.3'11 Saw tootb . R. Motznlk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.4U 

BearlIlll. shaft, M. Jetl'erson et al .. . . . . . . . . . . . . . . . . . .  667.510 Fountain, Gilmore & unlap . . . . . . . . . . . . . . . . . . . . . . . . 567.263 Sawlnjr macblne/ veneer. J. Antbon . . . . . . . . . . . . . . . .  007.180 

TRADE M A R K S. 
Anttl:.�tt.:,c�� .����.i.�I��. ��������: .�: . �'. �: 28,041 
Bakilllf powder. Marsball-Kennedy . Milling Com-

pany. . . . .  • . . . . . . . . . . . . . . . . . • .  . . . . .  . .  . .  . . . . . . . . . . . . . . .  28,000 
Beer, IlII{er. John F. Wiessner & Son's Brewinlli 

Company ot Baltimore City . . . . . . . . . . . . . . . . . . . . . . 28.068 Bicycle •• Grand Rapid. Cycle Company . .  : . . . . . . . . . .  28,001 
Bicycles. Marlon Cycle Company . • . • . . • . • . . . . . . . . . . .  2I!.052 
I�g!�:�d �gtt 

J
,ilt"f·t:M C::''::ft''.:'ctii: · iirt�.�: 2I!.051 

cloth". and batb, R. v. Briesen . ... . . . . . . . . . . . . . . .  28.059 
g��::,���I������'ildo:·IO)�h�:::''b�':.':��lie· · fi.O.ii 28.

1r.111 
����":n:.::.

d
i!��e��!��

I
��sa".:.:e

!F.ll?:�!�� 28.046 
Cigarette. and smoklnll tobacco, S. SOhlnasl . . . . . . . . 28.033 
CODl,b drops. C. E. Eberbardt . . . . . . . . . . . . . . . . . . . . . . .  28.001 
1l·lour. wheat and .elf ral.inll\fussel l & Birkett . • . .  28.031 
N.'t:.r Kf����'i.��dJ:�t�r�. I1�r �..t���:�inii 28;062 

Company.. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  .. 28.026 
Leatber made from bides or skins, Wilder & Com-

pany.. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �028 
Matcbes. Delacamp & Company . . . . . . . . . . . . .. . . . . . . . . .  28.000 
Meat., .l1I<ar cured, J. Vogel & Son . . . . . . . . . . . . . . . . . .  28.033 
Medlcmal preparatIOn for cOllJlb., colds, and other 

alrectlons of tbe IUIlJl. and respiratory 01'llans. 
MeJrCt�ci.���:;!�i.iid· oli�: ·cert .. i;'· iiamiici: 'A.:' ii: 28,048 Gottscball .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,048 
011. i lluminating. Scofield, Shurmer & Tealde . . . . . . 28.0014 
p
a
PNilt:�

p
.ron?�:i':,j .:

n
80':��. ��. ���.�����: 28.1rl1 

ll:".g�i!ii lor 'f,��'!:Iie: Ciitarrii: cronii: coldi; ii;'ii 28,000 similar all'ection., (',orallne Company . . • . • • . . . . . .  28,066 
Re
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L. HolI'man. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  . . .  28,065 Remedies for beadache. neuralgia and Insomnia. 
J. A. W. Fernow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.064 

Remedh for kidney di.ea.es, A. D. Dimmick . . . . . . .  28,063 
RO

�� 
e
��iJli';,"afl�::�i��g!i1:n:rc:tI��g "t��� per Company . . . . . . . . . . . . . . . . . • . • . • • • • • • . . . . . . . . . . • .  28 C61 

r.,:g: �gfl':t �':.� Y'i�ta"Cy. ).��·iiW;kii:::::: ':::iIi.04iJ: �8fi 
Steamers. face, C. A. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . 28,0i3 
Stencil dies for cutting and stamping. M. Ma-

N amara.. .  . .  . . .  . . . .  . . .  . . .  . . . . . . . . . . .  . .  . . . . . . . . .  , . , .  26.049 
Stove .. beating, Gem City Mannfacturlnll Coni-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  . . . . . .  28,054 
Sto

v�ilm,�:
s
cr;� ���!:e �'::p::�. �

tt�������: 28.053 
Velveteens and corduroys, A. Openbym . . . . . . . . .  28,058 
Water closets. L. M. Rumsey Manufactnring Com-

pany. . . . . .  . .  . . .  . . . .  . . . .  . . .  . . . . .  . . . .  . . . . . . .  . .  . . . . .  . .  . .  28.056 
Whl.ky. Freiberg & Workum . . . . . . . . . . . . . . . . . . . . . . . .  28.036 Wblsky. Mellwood Distillery Company . . . . . . .  28,03'1, 28.038 
Wbl.ky. (1. P. Moorman & Company . . . . . . . . . . . . . . . .  28.035 
�r�:��a�8t���I��V<;,����: : : : : : : : : : : : : : : : : : : : : : : : 1m: 

DESIGNS. B:a�\?I���e����: 'k��:I\�.�·:::. : : : : : : : : : : : : : : · : : : �:� Frying f:'r Hodge. & RobblDs. . . . . . . . . . . . . . . . . . .  667.126 ScalJold. builder s, J. E. I!lnnls . . . . . . . . . . . . . . . . . . . . . .  667,501 
Bi 

I 
F J 667 180 Funera C8r�iag'lJ0r carl R. A. McClu\ey . . . .. . .. . . . 667,336 Scraper, whe�dl B. F. Jobnson . . . . . . . . . . . . . . . . . . . .  007.300 Badll"e. A. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �804. 

Blg�I:'conn:�':';;·diivice::M: c:GeiiioWBiii: : : : : : :  667:300 Fnrn�DdraFtefU:::"� u�'I:::iace fJr':a�ace. 
. ���

n
Se�'§"vrln� :��n. Badlle. J. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �805 

Bicycle ditl'erentlai llear, 8toiz & E.helmari . . . . . . . .  667.242 Fnrnace, C. E. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,4611 Separator. See 011 and steam separator. Ore Bl���: !��t:f.°��A�&
B
:A�\i:iiiiitiei1:::::::.26,31i1: �:ill!3 Bicycle locll:. S. H. Patter.on . . ... . . . . . . . . . . . . . . .. . . .  567,223 Furred pelts, macbine for plucking halr from, S. separator. Steam oeparator. Button, J. M. Claybrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.300 Bicycle rack. H. D. YounR . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,470 E. Sackett .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,236 Sewlnll machine splnnlnll attachment. B. Conner 667,110 Can. 011, F. S. Cbase. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.323 B:g�l: �:.!� !!d� .• �r.R�ciieiTy: : : : : : : : : : : : : : : : �:� �::::.

fO
�::tl\�:�g'!:��

ey . . . . . . . . . . . . . . . . . . . . .  667.454 Sew��s'l:����� .t.�?� �.�����. ������'.".���: .�:. � •. 667,857 �a�fl� Ep����iS . . . . . . . . . . . . . . : : : : : : :  . . . . .  �340: �'1:1 
Bicycle support, G. W. Cross . . . . . . . . . . . . . . . . . . . . . . . .  557.191 Galvanic battery. E. S. Boynton . . . . . . . . . . .  567,356. IjI!.S58 Sbeet sep!ml.ting and feeding machine. pnen- Casket'hRndie ear, E: ·(;jeii::: ·::::: . . . . . . . .  ::::. :::::. 25:30'7 B
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667.26'l Game apparatns. H. R. Hinckley . . . . . . . . . . . . . . . . .  00'1.205 matlc. G. F. Lelger .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1jI!.2'19 Cereal cuP. H. D. Perky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,318 M, Gas burner. R. P. Lot ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1ifJ7.281 Shelt bracket, T. Corscaden . . . . . . . . . . . ......... . . . . .  00'1.4\1"J Chaplet F. Hob ltelder 25 003 Smitb . . . . . . . . . . . . . .. . . . ... . . . .. .. . . . . . . . ... ... . . .. .  561,1i2O Gas enlline, Daly & Corson . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.493 Sbelf. roiler book. Jewell Ill; Yawman . . . . . . . . . . . . . . .  56!o392 i Cigar boxes, ornamentai '';rlnt for: N: 'WiiiKili: : : : : :  �302 Blast furnace. M. W. lies . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.127 Gas Ilenerator. F. Thuman .. . . . ... . . .. .. .......... . . .  667.243 Sblngle sawing machine, J. B. Walker . . . . . . . . . . . . . 50</.458 1 Clock front W C Drew 25,313 BlOCk. See Spelling block. Ga. producer. J. D. Swindell . . . . . . . . . . . . . . . . . . . . . . . .  667.171 Shipa and for ralsilll( sunken vessels ... etc.. all- Couuter. display. B. J. Sherer: : : : : : : : ' : : : : : : : : : : : : : : :  �326 Boat det·acbinll apparatnB, F. Blanding . . . . . . . . . . . .  667,475 Gate. See Elevator gate. paratus for preventlnll slnkllllf of, Jr. Kindt . .  1ifJ7.896 Curlim. Iron bolder. W. A. Dobson . ... .............. 25.316 Boiler. See Domestic bol er • •  Locomotlve boiler. Hate, Couper & Colver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,481 Sboe cla.p locker. W. L. J udson . . . . . . . . . . . . . . . . . . . .  007.208 Curtain lace H Hor.efleld 25,iU4 Steam boiler. Gate, IV. H. R. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.805 Sboe fastenlnll. W. L. Judson . . . . . . . . . . . . . . . . . . . . . . .  567.'JJTt Diaper 'w Green . . . . . . . . . . . . . . . . . . . . . . . . . .  

25;343 Boiler. M. P. Boss .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 667.354 Gate operating mechanism. electric. F. J. Dyett . . 667.497 Sbovel . See Irrillation sbovel. Steam shOVel. Dynamo cUe C Ii:"WOOdB ' " . . . . . . . . . . . . . . . . . . . . . . . . 25,329 
Boller fiue cleaner. E. A. Balz . . . . . . . . . . . . . . . . . . . . . . .  667.2911 Generator. See Gas Ilenerator. Steam generator. Slftert asb . S. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6111.383 Fence pattem 'wire A i:: . .  ;t·'O"it.i'''i'itiiciiDiaii 
BOIler furnace, locomotive, J. Milton. . . . . . . . . .. . . . . 667,812 Glass blowlnll" apparatns, F. Altenbangb . . . . . . . . . . .  001.298 SllIIIa settlnl! devIce. R. T. Kan.kl . . . . . . . . . . . . . . . . .  56i.215 " • •  • • 25,332. �833 Bolt. See Ancbor bolt. Glass cutter. A. D. Goodell . . . . .. . . . ......... . .. . . . . .  667.2OfI SlllnaJlng apparatus. Ole.on & MOrrison . . . . . . . . . . .  667.421 Game board ( Sohnlz 25 311 Bone black, klln for revlvllylllJl, B. Eba . . . . . . . . . . . 007.41111 Glassware, macblne for manufactnring. J. R. Skirt. bicycle. J. H. Deutscbman . . . . . . . . . . . . . . . . . . . .  561.'95 Game board: E. P. Slocomb: : : : : : : : :: :: : : : : ::;::::::: 25:812 Bottle. Sterry & Murphy . . . . .. . . . . . . . . . . .. . . . . . . . .. . .  567.185 Brldjles . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,105 Sled, band. F. E. Sonthard . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,346 . Index and card bolder F A Allen 26,311 Bottle. mucillll{e. D. T. Ellis . . . . . . . . . . . . . . . . . . . . . . . . .  007.118 1 Grad lnll and ditcb ing machine. C. F. Hinman . . . . .  667.125 Sl iver formllllf macblne. T. E. Pbilllpa . . . . . . ... . . .  567.42'7 1 Kettle water A R PrttCbai-d 

.. . . . . . . . . . . . . . . . . 25 324 Bottle neck •• thread rorm!llIf tOOI for. J. Taylor . .  667,461 Grain binder bntt adjuster. J. F. Steward .. . . . . . . .  007,447 Snap SWitch, J. S. Gibbs . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . .  567.11111 Key. W. H. Taylor. : . . . . . . . . . . . .  : : : : : : . : : : : : : : : : : : : : : : :  �300 Box. See Fare box. FoldlDll partition box. Mu- �rater. nutmea-. C. A. Prest . . . . . . . . . . . . . . . . . . . . . . . .  561.5111 Snow and ice melting apparatno, C. F. Sprlnllfel. 567.163 1 Kitcben cabinet C. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . .  25;326 siC box. Packing and display box. GrindiIlll stone H. D. Blumenfeld . . . . . . . . . . . . . ..... 667.301 Soda water apparatus. C. F. Kade . . . . . . . . . . . . . . . . . . .  667,214 Knife table C Snow 25;820 Box. J. D. Battin . .. . . . . . . .. . . .... .. . . . . . .... ... . . .. . . .  667.101 1 Gnn carrilll{e. Y. B. G. A. Canet . . . . . . . . . . . . . . . . . . . . .  667,487 Spectacles. S. N. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.448 Mantel and hail rack.·;r: ii:·.m;i>oon: ·ji-: : : : : ::: :
. 

: : :::: 25.322 Box. C. A. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.120 Harness. S. M. Scblndel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,432 Speed measure. L. S. Starrett . . . . . . . .. . . .. . . . . . . . . . .  567.448 Mirror frame A Wanner Jr ' 25 314 Box. A. J. Welander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,481 Harp, T. H. Rotb et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557,5011 Rpeed measure. Wrlllbt & Terry . . . . . . . . . . . . . . . . . . . 567,245 NaU set H Neff , . . . . . . . . . . . . . . . . . .  , . . . . . .  �308 
Box comers, machine for attachlnll stays to. M. Hat rastener, K. Llebreich . . . . . . . . . . . . . . . . . . . . . . . .  667,(05 SpelllllJl block. R. W. Foster .. . . . . . . . . ............. . .  557.30'1 1 Panel. ciellill/! orwaii: if: 0: ·6ii.J.iiweii.'::::::::::::::: 25,300 D. Knowlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.401 Heater. See car beater. Feed water beateL Splnnlnll macbine. W. J. Burnham . . . . . . . . . . . . . . . . .  667.485 Pavlnll block J. Scbwechler . . . . . . . . . . . . . . . . . . .  ; . . . . . . 25;334 Box covers, macbine for making. Loyen. & Paul- HeatlllJl and solderiIllf machine. O. S. Fellows . . . . .  667.386 Spool bolder, C. W. Leacb .. . . . . . . . . .. .. . . . . . . . . . .. . .  667,2'78 i Pedal sbaft C. H. Mets . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.836 son . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . ... . . .  1ifJ7,518 Heatilllf apparatll8. N. E. Frost . . . . . . . . .  . . . . . . . . . . . .  667.528 Spring seat, [lItlnll. C. F. Davy . . . . ... ... . . .. . . . . ... . 667,494 Pencil case body or back W A Matbews 25,!115 Bracket. See Metal bracket. Sbelf bracket. Heatlllll apparatns. bot wat.er. E. E. Clark. . . . . . . . . 667.189 Square, combination, C. Cbretlen . ... .. . ...... . . .. . .  557,302 RefleCtOr for annular burner .. j. Mitchell: : : : :': : : : : 25.3:n Brake. See �Ir brake. Heatlnll apparatus, steam. 1Il.. A.. Fleld. . .  ; . . . . . . . . . .  567.530 Stalk and weed CboPPB!. J. M. Flower . . . . . . . . . . . . . . 667.3'12 Scale frame E N Gi lfillan 25.32'7 Brake lever bottom bar, C. Hackney . . . . . . . . . . . . . . .  567.122 H lnlle. R, Black .. . . . .. . . . . . .. . . . .. .. . . .. .. ... .. .. . . . . .  1ifJ7.4'i'3 Stamp canceler. E. W. JIIlllbado .. . . . . . ... . . ......... 667.413 Spoon bolder j Young · . . . . . . . . . .  · . . . . . . . . • . .  · . .  · 25 319 Breast dril l . A. D. & H. E. GoodelL . . . . . . . . . . . . . . . .  1ifJ7.328 Hoof spreader. J. Trenkle .. . . . . . . . . . . . . . . .... . .. . . .  567,465 Stay. dress fasteulIlll. R. W. Casb .. . . . . . ............ 667.252 Stove door or I!Bnel L "K&li.ii . . . .  · . . . . . . . . . . . . . . . . . .  · 25JJ:as Bridlles

r. 
abutment gnard mecbanlsm for, R. P. Horns of beeves. lluard for, J. L. Straw . . . . . . . . . . . .  667.110 t;team boiler. J. J . Butcber . . . . . . . . . . . . . . . . . . . . . . . . . .  657,524 Tile sky light J Mark ' . . . . . . . . . . . . . . . . . . . . . . . .  25 331 

B 
c
l
'
l
lar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.100 Horse detat'her and brake. combined. J. Fried- Steam boller, E. B. Parkburst . . . . . . . . . . . . . . . . . . . . . . .  667.424 Toy; H: S. Kerr' . . . . . :::::::::::::::::::::::::::: ::::: 25:310 ro er. meat, G. W. A.ldrlch . . . . . . . . . . . . . . . . . . . . . . . .  667.096 lander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.3'i'3 Steam engine, compoun'!. C. J. Mellin . . . . . . . . . . . . . . 667.135 Undersblrt J M HElyman 25 .(� Broom back holder. A. Cowpertbwalt . . . . . . . . . . . . . .  551.003 . Horseshoe. elastic tread. A. Loefller . . . . . . . . . . . . . . . .  507.((17 Steam jf8nerator. H. Belnert . . . . . . . . . . . . . . . . . . . . . . . .  567.158 Vebicle .eat. 'w 'A Sayers 

. . . . . . . . . .  • . . . . . . . . . . . . . . . . . 25'ii3u Broom or brusb. W. J. Bradt . . . . . . . . . . . . . . . . . . . . . . . .  561,104 I Hose cou�inll. Outbouse & Boh len . . . . . . . . . . . . . . . . . 667.423 �team separator. E. E. Gold . .. . . . . . . . . . . . . . . . . . . . . . . .  667,264 • • . . .. . . . . . . . . . . . . . . .  . . . . . . . . .  • 
��::;.: CS:e 8�'f,':'mer: . . ·Hy·cirooa;.bon·biimer: 667.258 .1 �1�:;. o:��"cfe f,i.ftc:;��mol . . . . . . . . . . . . . .  567.225 ��:: ::=�:tg�·ft'ta�b�':."n�':'D.'cociiraiie: : : : : : : : �:ifJ 

Stove burner. Inkstand. J. S. Parmenter . . . . . . . . . . . . . . . . . . . . . . . . . . .  667.425 Steam .bovel or excavator, J. B. Webber . . . . . . . . . .  667,350 an� ��':.�i� �::;ofTe�fi
��� :fenc.y

a
l�
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':rlg� Bu

�T�e�f:;�I� . . ��? . .  ����?l�� . .  �,:,?��I.'�: . .  �: .�: 667.500 l�i�atr�: �:el�?·H. Gordon . . . . . . . . . . . . . . . . . . . . .  007,390 �t::k·/b���
t
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•• �861: Can. See Jacketed can. ' Jack. See W8I!!In Jack. Stove bnrner, 111\.., Nybe1'll & Skoog . . . . . . . . . . . . . . . . .  567.506 d, ... Can opener. F. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667.158 Jacketed can, H. L. G�tes ... ....... .. . . . . . . . .... . . . .  667.308 Street sweeper. McGnire & Perry . . . . . . . . . . . . . . . . . . .  567,416 Broadway New York. Can •. key for openlnll sealed, O. S. Fello ... s . . . . . . . 507.36'l KnlttinlI macn ine needles. machine for grooving, Street swee�er. F. C. Williams . . . . . . . . . . . . . .. . . . . . . .  567.297 

Cans. key for openlnl! sbeet mctal. O. H. Fellows .. 567.368 
K 

W. • Ste:srt . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 567.1611 StrlPln� too . omamental . .... G. Wise ... . . . . . . . ... . 501,46'l v������':a:;�n�� ,\,:ie':.��!': :e/i blb:il
f�::: 

car coupling. J. E. Cady, Jr . . . . . . . . . . . . . .. . . . . . . . . . . . �:= ni
:�':tfn'::� f��:"'W������'iJt� . .  ����.�. �� 567,168 �����r�:�:'lu::'I'a.AE.�-er.O,j: : : : : : : : : : : : : :  �;� fOing lI.t. provided they are simple, at a cost of � eacb. 

8: ::g11�=: J: 1".:'.Kir: : : : : : : : : : : : : : : : : : : : : : : . : : : : : :  �:= . La
c�e�.t.��� . . �.� . ������ . .  �.i�I��, . . �����: . �  .. 667.628 sW're!'Ii.j!.';' ��li'.a�I�;�t��it:�:"'ti!�:���C:.; 1�.�r�lm:�

e�dt.r::,s��':� �
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Car conpling, J.Moas . . . .. . . . . . . . . . . . . . . . ... . . . . . . . . . .  667,21li • Lamp' W. M. Hoerle .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  667.2'lO swltob, [ork. Other forel"" patents may alSO be Obtained. 
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O R IH N A R Y  RATES. 
I n .l d e  J>,ure. each i n .ertlen - - ,. :i  cent. R l i n e 
Uacl .. P itRe.  each i U M e r l i o n  - - - - 51 .00 It l i n e  

.... For 80me clas8/lB o! AdverUsementB, Spooial and HilJher rates are required. 
'l'h e  abovt:. are ChargeS per Ma.Le line - about eight 

woros - per l ine. 'J'his notice snows the width of the 11ue. 
Ilnd \s seL in 8.,IZ8te LYP�. l4ill.�raViD2'8 may head adver­
tisements at t.he same j"ate per �a.te line. by measure-
��tve':r !�e 

p��I�trc!"�Btffi!d�rt�:�e:8 
TV:::�d�� 

momlDliE' LO appear In the roiJOwiWl week's iS8UE:. 

Foot Power 

',ientift, �meri,an. 
How to Build a Home"-"'--·� 

Those Intending to build will lind the very best practical ang­
gestlons and examples of Modem .Architecture lu the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition." 

Each number I s  illustrated with a Colored plate and numerous 
handcome enlZravlngs mnde direct from photographs of buiWil"!lS, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names a.nd a.ddresses. The illustrations 
Include seashore, southern. colonial and city residences, churches, 
schools, public buildings, stables. carriBlle houses. etc. 

ARCHITECTURE. 
Mec� ....... EDjlineeri�, Mechan­ical-D1'&wiDc, ElectriCIty, R. R. and Bridge Engi��, Plumbing, Hea.ting, MinilYr, 
English Branohes. send for tree Circular, 
stating . aubject wish to stud7 or your trade. 
COl'l'ellpondeDce School of Indnstl'lai 

Sclencea, SCRANTON. P A • 

B U Y  
T E L E P H O N E S 
'ri. a t  : 1 1',. !!' n od-n o t  .. c h ,'ap .-hhu tlll." Tbe dtller ... 
ence in cost is lit.tle. VO{ e guarante.e our apparatus and 
f):;��:n�: ;�3\���m S::l�!;e

J���) \f J����) ,��ts. '* Screw cutting 

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

All who contemplate buildln", or Improviull homes or structures 
of any kind, have In this handsome work an almost endless series ot 

the latest and best examples from which to make selections, thus saving time and money. 

WESTE RN TELEPHONE CONSTRUCTION CO� 
«0 Monadnock Block, CHICAGO. 

Lar{/llBt Manufactur ... s o! Teltp1tones in the UnUed States 

I· H E LLO, C E N T R A L ! 
New Designs. Novel Features. Send/or Catalogue B. SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 

PRATT'S CONE BELT 
Simple In construction, easily "r'"1lr-"===:;;;;" .. 

applied. Saves TIlliE to manutac­
turerst·TROUBLE to operator, and 
W EAR to belts. In ordering give 
width of belt. 
�'or Belts 1 to 2� Inches wlde, IS.50 u 2H to 4 " .. '.50 
urSend!or catal/lglU o! machinistB' tools 

CHANDLER & FARQU HAR, 
38 Federal St . . BO!ilTO S .  MASS. 

THE CURTIS 
Steam &: Orease SEPARATOR 
IT WILL separate water from .team, and 

so dellect the water that It cannot "et back 

l'l-ntU�ti.���;rate grease and sediment 
from exhaust steam. The grease may be 
drawn 011' at Intervals, and the sediment 
removed. .... Send !<YI' CirculaT S. E. 

D'ESTE & SE .:LEY CO. 29-33 HaTel'hll1 Street. BOllton. 

If you, want the best Lathe and Drill 
CHUCKS BUY W!S'l'CO'l"l"S. 

St r o n g e 8 t 
Grip, Great· 
��� 
(til, Clulap and 

Co .. O n ei d n .  X. Y . . IT. S. A .  
AT 

E
c�L�'itii���=����' 

THE OBER LATHES 

a 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au­
ger, ]<'lIe, Knife and Chisel Han· . dIes, Whlme

. 

trees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 

::::-= . . Irregular work. 
-Patented. .... Send!<YI' OWcular A. 

The Obel' Lathe Co., Chalrl'in Falla, 0., U.S.A. 

THE BILLINIS WIRE CUTTER .. R.r.?g":�¥o
e� ft.:'� :: Six Cutting Edges. 

=:; Adjnstable Gauge. 

. W Set ... > ::::�!�!�L 
IF' Send for circular &. W. C." 

THE BILLlNQS & SPENCER CO., 
Drawer 3. HAR'I'FORD, CONN. 

CROOKES TUBES AND ROENTGEN'S 

:;!�J��:��[��o�i!e 
t��:8

P
a�O!�'6�atc�Y

of
as

e:�i���r:::,�d :/1 
auout C'rrookes tubes. SCI ENTIFIC AMERICAN SUPPLE­
" " "T. Nos. 1 8 1 . I S9, �3S, 243, �44, 7 9�. 791i. 
9 0 .;. 91'00. 1 O�O. 1 0ii4, 1 0 Aoii. 1 01i8, 1 111i", also 
� (' I "NTIFIC AMERICAN. Nos. "',  8, 1 0  and 1 4, vol. 74. 
'l' hese· profu!!1ely i l lustra.ted SUPPLEMlCNT8 contain H. 
mf)�t exhaustive serieos of articles on Crookes tubes snd 
t�e 

f��1�I�ip:gi�8 B������e�;l�b ;���;et���li�:ru
v'!�� 

fully the experiments which so excited the worl d, and 
which are now again excItlDg attention in  connection 
with Roentgen'. photol{l'sphy. Price 10 cents each. 
'1'0. be had at this office and from all newsdealers. 

Model Locomotives. 
Complete castings for Steam Working Model of t'be " 9 9 9"  Four �i:� Ily; -lta;�sl l  i'?���:uogue. 

. . 166 Herkimer Street, BROOKLYN, N. Y. 
n "j>nlr Blc)'cle8 for a Livl nl(.-Your boy's hobby .me:::;;get ;err. 
:;}el�o\� 1�1��:::.eW��:!,:����·J��:����'w.i� 

VANDUZEN 8�FtTM PUMP THE BEST II  THE WORLD. Pumps Any Kind of Liquid. 
Alwaya in Order, never 010g1 Dor 

�"��:: ... ;; o"15i;!:E:B�_Jlt_._.d_. 12000 G.Uonl per Hour. ''7 to ''75 each. Address 
E. W. VANDUZEN CO" 

E. Iieeond St., Cincinnati, O. 

ELASTIC ROTARY-BLOW 
RIVETING MACHINE 
For , tvetlnlli to"ether various articles o f  hard­

ware. bicycle chaIns, BIlricultural implements, 
mechanics' tools, sewing machine attach­
ments, and almost every cla.s of work .... here 
rivetiDll ls required. IT Write !<YI' DescrlptWns �nd Prices. 

JOHN AD'" &; SON, 
SOO St.'e S&.. !lew BaTeD. ConDo 

PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 A Y EAR. S' NGLE COPIES 25 CENTS. 

�o
.
r �I

.
e �t

.� �e,,!,s ��3areas M U N N  & 00.,  Publ ishers, 36 1 Broadway, New Yorlt 
A NEW PIPE WRENCH 

Grips Quickly and Firmly, G ALVANIZED 
as well as other Pipe. and will Not Cru8h 

it. Won·t lock on pipe. Does not 
mar nut or highly polished 

flttin". Other 
features. 

Send!or Little Book, Free. • • 
SAM U E L  HALL'S SON,  229 West 1 0th St .• New York. 

I CE - H O U S I� A N D  COLD RO O M . - B Y  
R. G .  Hatfield. With directions lor construction. Four 
engravings. Contained in SCI ENTI FIC A .JERICAN SUP­
PLEMENT, No. ;' ! t .  Price 10 cents. To be bad at this 
office and from all newsdeale1'8 

ALCO VAPOR  LAU N C H  
E n g i n e  and H e l m  Control led Irom Bow 
Latest Improved and only 12 to 1 Motor 
now ready for the market. 18 to <10 ft. 
Launches. 2. 3, 5 ar d 7 horse p""",,,. 

. -' ,. 
N�.t.�';.���d�N��.::; ... ��tk';.��rhe:otl$�g� �!J.

tll 

lll al' i u e  Vapor Enaine (:0 . . J e rsey C i t y .  N. J. 

SJ[EL STAMPS & DIES FOR EVERY PURPOSE  
rp.r-1p��g�I�� C.H. HAN S ON, 

5 A S P E. C I A LT Y  4 2  & 4 4  C L A R K  S T. 
SEND F OR CA TA L O G  U£ C H I C A G O .  

0 0::: 

MESSRS. MUNN & CO , Solicitors 
of Patents. have had nearly lIfty 
years' continuous experience, Any 
one may quickly ascertain, free, 
Wh��t:'.';)I:�/�;:w�::,ro Ktrg�bt C�� �mmunications strictly confiden .. 
f:g�to �b�df= �:nf�s and 

PATENTS 
taken through MUDD & Co. receive 
special notice In the Scientific Amtr. 
!:l�8�1�1��I��&3, ;:�� 1::£ 
circulation of any scientific work. ts a year. Specimen copies free. 

Address MUNN "" CO., 
New York, 361 Broadwa:r. 

Q tv Old CHEAP, STRONG . 

Z <J.:  ; 
_ I--- ' • 

WA TERPROOF, 
��t���t��r �::�:: 
outlasts Tin o� Iron. 
A durable subBtltute 

for plaster on walls. Waterproof sheathlllll of same ma­
�:i,�ie�"':,\�nd cheapest In the market. IT Write for 

THE FAY MANILJ,A ROOFING CO., 511-519 Point Street, C ... md�n, N. J. 

TO MANUFAOTURERS.  ::k::..n��1fiI':.���� 
l e80 Cal'ria,,"M and of small 011 Ell l(h.e8 from ',i to  
4- h. po ; also for an y  n e w  .m a l l m n r- h i n e ry .  - We 
make a spec�!ty t..� 1"8��l

a6�:.r �ve��r�; 12 Ru e Sai n t-Geol'lrell. Paris. France. 

Gi BRASS BAN D 
Instruments, Drums, Uniforms, Eguip. 

-I ments for Bands and Drum Corps. Low-
� '. est prices ever quoted, Fine Catalog. 400 w/ 

Il lustrations, mailed free .. it  gives B

. 

,nd 
1\f llsic & Instructions for Amateur Bands. 

LYON & HEALY, 33·35 Adams Bt.. Ch.eago. 

Save money I Make 
���� I 1F;���:ttf� 
easy. Printed rules. 
Wrtte for catalo""e, 
presses, type, cards, 
et'iiu�cfoZ·co. 

Meriden, Conn. 

MAGAZ I N E  CAM ERA. 
S U N A RT'S 

" YENI, VIOl , VICI," 
S U NART MAGAZIN E .  

SU NART FOlD I N G S. 

AS K YO U R  DEALER FOR 

W. L. DOUCLAS 
$3. SHOE BEVoL" D� H E  
I f  you pay 84 t o  86 for shoes, ex- S 3 

amine the W. L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STY LES A N D  W I DT H S, 

CONGRESS, BUTTON, 
and LACE, made in all 
kind8 of the best 8elected 
leather by skilled work­
men. We 
Dlake and 
seil mo .... 

$3 Shoes 
than any 

o t h e r  
manufacturer in the wol'ld. 

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

Ask your dealer for our 85, .4, .3.50, 82.50, .2.25 Shoes; .2.50, .2 and 81.75 for boys. 

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

The Bartley D i rect ��
s
�����

le
!a!mM!� ELECTRICITY PAPERS 

and substantial Po�able No. 1.  How to Make a Dynamo. I Price 1 Oc. each 

market. Can be set NO. 3. How to Make an Electro Motor. U er U • o. Saw Mill  now on the No. 2. How to Make a Telephoue. I B bl P b C 

��t:n.iln?�a8 of �g: t: �g: tg M:�: : �?�"::u�:t
t�[lctrlc �:�brn:�s, 

lumber. Entirely 
self-contained . 
il�nh"�s fg'ri:�' IF' Wf'IU lor lU'U8t.mUd Catalogue. WM. BIIRTLEY & SONS, Mlrs. ,  Bart ley Statio n ,  N. I.  

®®®®t:\r.'Z\@1l©@(00000E'c';.�"�O" V� 1 8 9 4 C A, A L O G  B O S T O N G E. A R  VV O R K S  3 3  H A R T F O R. D  S T  B O S T O N M A S � 

Long Distance Granular Carbon Telephone. ! 
'I'he H best " is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back If It don't. Exchanges lnvlt­
ed to take a pair on trial. Ten styles to choose 
from. Dro� a postal In the slot and get ilI,.s-
trf.��'i:j� 1���'k¥�W'¥����W8lJ'3b��Il

· 
131 Liberty St., New York. 

MEN ; WOMEN Taught to make Crayon PortraltA in � hours at their homes by a new copyrighted method, Those learn-�!!tEARrtsiTiJ $16AWEEk�:�gl� D • .&. GRIPP. Ge ....... Artiat. T7rone, P .. 

SINTZ GAS  EN G I N E  0 0  
GRAND RAPIDS, MICH., 

U. S. A. 
llanufacturers of tbe S i n t z  !"'I n ­
t i o n n  " Y  n n d  lli nrhu' C": n M  and 
( ':' n !Ol n l i u l" a.: n lr i n " ", .  ESieCially 
t�:g�r�.

for
R�:t!.i�d 

m�"u"I� 
tured or natural jl'as - Boats and 
launches. Prices within the reach 
of all . .... Send f<Yl' Catalogue. 

lledion this paper. 

LIDGERWOOD CABLEWAYS 
HOIST A N D  CON V E Y  LOADS UP TO 
20 TONS. S PA N s  UP TO 2 ,000 F E E T  
115 0  LIDGERWOOD CABLEWAYS SOLD A N D  ERECTED. 

20 3tt�� �.!l�'bala��::: 3�� 
LIDGERWOOD MANUFACTU RING CO. 

96 Liberty St. ,  N81W Yor\( 

For Electrical and Ex­
perimental Work. 

Gunsmiths d; 2'001 __ :u. �al�m. For General 

�:::r::iI •• llii Shop W<YI'/'. 
oj High Grade Tool s ;  

rior In constructlon�I':!'t��t 1��t(liIl, ,:�; l:hes made, and quality conslderet' the 
cheapest. Sena for catalogue and prices. 

W. F. & JOHN BARNES CO� 1999 Ruby St .. Rockford. III. 

\lSHOEMAKERIS POULTRY BOOK 
96 pages, printed in 6 colors. BlrdseyeView 
ot largest Poultry Farm. Tells all about 
Chicken8, Prices or same, their Diseases, . remedies, poultry bulldlngs,etc. ; lInely illus-

trated. l'rI .. o.I,16 .. C, C. SHOEMAKER,Freeport, W .. U.s. .. 

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

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

Pohle A.ir Lift Pump 
Bulletins to tell you will be sent on application. 

The Ingersol l -Sergeant Dr i l l  00. 
Havemeyer Building, 26 Cort landt Street, New York.  

Bicycle 

PATENT OAKE TINS 
PosItively "aaranteed 
Not to Leak Batter. 
Easy to clean. We 
furnish with the tins 

standard 

Pumps� 
1 6  Different Styles. ' •••• 1-1 H A 1'i II I'U IU I'S 

• FOOT P U M PS 
F l oCtO n l' U M  " S  
PO WER I' UMPS 

" CYCLONES" AR E BEST. 
In.lst upon having them. Also PUMP CONNECTIONS 

, • of all kinds. Perfect lit guaranteed. Liberal discount Family. Ice Machl'ne lee, ete., I n  a few minutes, ,10 an d  up�. Filters; $1.25 and up. Cooke'!.'l. Seltzatenrs to dealers. Tb e Davis & !"teveD8 :f;!ti.�:O' 
to prepare one'. self soda water, ".50 and up. 1.. DBRlUGNY, l3l .. . 26th St., N. Y. ' SBNECA N. Y. 
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Fountied lni Mathew Car/l1J. 1785. 

HENRY CAREY BAIRD & CO. 
iNOCRTRI.A L PUBLISHERS. BOOKSELLERS & IMPORTERS 

� 1 0 "'- ,LI I I  li t "'t .. P h i i ad e l p h i a. P a  .• L ,.  . .-\. .  
IT' Our 'New sud Revised Catalogue of Practical and Scientific Book�. 90 pages, evo. and our other Catalollues 

and Circulars, the whole coverm� ever'y branch of Sci­ence applied to the Arts, sent tree and free of postage 
to any one in any part of the world wbo win furnish bis 
address. 

VV A N T E D 
�::'y��:':!,"t��� ���t ��r t�gr;.:-!�w

n
g�g;e�iaI�'t 

l
!1f� 

all mechanical details connected with the position, POB­
�e88 good executive ability and be a proficient cycle en­
gineer. Only a. high taRde man with tbese qualifications 
need apply. Applications will be considered strictly 
confidential. State experience. Address 

WILLIAM 
309 Broadway, 

P. SCOTT, 
New York City. 

THE F I S H E R  
Patent Steam Pump Governors 

For Steam Pumps Working nnder Pressure 
and tbe F ISH ER PAT ENT GRAV ITY GOVERNORS 

�'or Steam Pumps filling elevated open tanks. 
are tbe m

��8����';,t:
n
���:'

le devices 
R E " L V l � G  -Q" I.VES. IT Send for circnlars and testimonials. 

"' I�HEIl G O V E IOi O It CO . .  
201 8. 1st Avenne. Marshalltown. Icwa. �" �e� !:!te'�I':!�S� m�l! 

, r proved automa.tIC copyin� machine. IT Send. JfYI' iI/mir". ted circular. 
• JOHN H. A N D ERSON, 

. " 910 Monlldnock, CH ICAGO. 

The U C l imax " Stereotyper 
AND 

Mould ing  Press Combined, 
for making perfect C e l l u l oi d  Ste-
1'f' O ( Y J)f'� to be used in pbce of metal 
stereotypes" Also for making ll u b­
h l' "  � t n ln " fii; . Should be in use in 
every prlntln" office" See SCI. AM •• 
Dec. 30. 1893. Send for circular to 

T H E  J .  F. W. DORMAN CO.  
2 1 7  E. German St . .  Baltimore, Md. 

Mannfactnrers of 
Rubber Stamps. Vulcanizers, Stereo­

type Macbinery and Supplies. 

WARRANTED 

OAK · DESKS. 
38 Incb, - - - '12.00 
48 "  - - - - 15.00 
54 .. 18.00 
00 "  - - - - aJ.oo 

P- Send. JfYI' Catalogue3. 
AMERICAN DESK and SEA TINO CO. 

CHICAGO. U. S. � 

NOW R EADY I 
Seventeenth Edition of 

Experimental Science 

1 �0 

Jnst tbe thing for a bollday present for any man, W
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;�aig:c;1N� found the SCientific Use of tbe PbonolITaph. tbe cnrlons o�tical illusion know� as tbe Anortboscope, together WIth other new and IDterestlD/il' Optical IllUSiOns, the 
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���f�tits ��cE?J���ic�laD1s���I��, �i':�xf:af�ra:'FT�! er, relectrical Rocker, Electric Chimes, How to Color Lantern Sl ides. Study of tbe Stars. and a great deal of 
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atter WhICh will prove of interest to seien-

MO pages, 782 One cots, substantlaltr and beautlfnll-y bound, PrIce in clotb. by mall. $4.. Half morocco. S�. 
g-'::::ewi jor tii u urared circuiar. 

M U N N  & CO •• Publ ishers. 
Office of the SCI E N TI FIC A M E R I CAN, 

361 BROAD WAY. IIBW YOBK. 

I titutifit �mttitJu. 
R E D  C E DA R  TA N KS .  

CYLIN DERS and CAISSONS-of Pine o r  Cypress-any size.  
WILI.IAMS MFG. CO . .  KALAMA ZOO. MWH. 16 Morray Street. New York I 321 Vine Street. Phlladelpbla. Pa. 

36 So. Market Street. Boston I 737 Monadnock, Cblcago. 

Manufactory Establlsbed 1'61. 
LE .\D PENCILS. COLORI'JD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS. PENCIL CASES IN SILVER AND IN 
GOLD. STA�'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , New York, N. Y. 

11l llllufllctory Establ isbed 1 '6 1 .  

THE I MPROV ED 
PERFEOTION CAKE T INS  

Loo.e bottoms. .. DooJt leak." The Q1'O()1Je prevents that. Re<ruMe no areasilng. 
More tban a mIllion American bonse-
:�r:��!Py� �
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Tins by mall for 35 cts. Write for cat­
alogue sbowln" ten styles - Round 
Square and Obion" ... and learn all abont 
U The Groove -" .J:!jxcluslve territory 
to agents. R ICHARDSON M F G .  CO.,  

'7 Il ellde S t  . . Ba t b .  N .  Y .  

LITTLE G IANT SCREW P LAT ES TO MAN U FAOTURERS AND OTHERS - - --
- • "i�  'IV t 1 1  � L " , • 

Wire sizes for Jewel­
s. Dentists. Tool M .... 
erSt and Amateurs 
e. Machinists' sets 

OO-O �  O 'Z..,) Zz' '- 2>  ��c::'� 
with Taper, Plug', and Bottoming taps 
for pipe and bicycle 
work" Also black­
smltbs and carriage 

makers nse. IT Send!fYI' Imly illustrated catalogue. 
WELLS BROS. & CO.. P. O. Box B, Greenfield, Mass. 

Tho TYDOwritor 
EXCHANGE, 

H Barclay St., New York. 
156 Adams St., Chicago. 
38 Court Sq. , Boston. 

818 Wyandotte Street, Kansas City, Mo. 

:r'!t�a"::S� you from 10 to rs=l�nc�=� 
• ••••••••••••••••••••••••••• 
: RELIABLE .. : : T:R. � &Q"C' .A.:R.E : • Tbree st les. Five sizes each style. • Graduated Bfade, not bardened. Blade with : • bardened edge. not jITIlduated. Blade with • • hardene�g�;.r:!'�:!:�h ..... Tools /fU. • : r_Hs� STARRETT f.�i3. Athol .. ":'s�t. : ............................ 
MONITOR VAPOR ENGINE AND 

POWER COMPANY, 
8 ER'E STREET, CRAND RAP'DS. M ,CH,GAN.  

CASOLlN E  LAUNCH E N G I NES A N D  LAUNCHES 

Desirinll a. representative in Brazil. 
F�:H'f���ifs'i1�d p��¥�::����

d
M�&f�e�� il'ft.!"���� 

No.w representing In Brazil several Enf!Usb and Belgian 
1'allway firms. and Is desirous of makmg otber similar 
connections. Advertisements for Braztltan pubJications 
solicited. Hi"best of references given. New York 
reference : Ferraz. Sobrlnbo & Co •• 96 Broad Street. 
S?'6gTo'i:�'ir6

e
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i
gr1cA�'b���'kI.C E., of London. 

�ri.82T����:C°��.�·Jca��.f, r:i,R� J:;'���
lro. 

THE �EW BRISTOL (JOU�TER 

The Name " H U NTER " • • •  
never was put on anything that wasn't flrst.class. 
Tbat name bas stood for Simple, plain, uilVar­
nlshed Integrity. and bence It Is pnt On the • . .  

• • H U N T E R  CYC LES 
17" Send. JfYI' Catalogue. 

H U NT E R  A R M S  CO • • FULTON .  N .  Y. 

EASTERN OFFICE, LUDLOW STATION. YONKERS-ON-HUDSON, N. Y .  

TRANSITS AND LEVELING lNSTRUMENTS. 

PLUMBERS' I RON LEVEL WI\l\��:,ble F' X Ii II X ItWl 
fall of 

all piping. PrIce $2.25. Size 12 Inch. For book on tbe level 
C. F R I CHAR DSON Ie. SON, 

P .  O. Box 97', A THO l ., MA"'S .. U. S. A. 

HARVEY H U BBELL, 
876 State Street . 

Bridgeport, 
Conn . 

ACETYLENE APPARATUS.-ACET¥-
lene number of the SCIENTII!'IC AMERICAN SUPPLE-
��:�t. �:�r���'\io:!hm!��la��:��:��T&1 ��a::��: 
tor aeneratlDJ( acetylene on the lauge and small scale. Tbe "as .... made for and used by the mlcroscopl.t and student ; Its u.e In the mBlllc lantern. Tbe new French table lamp making It. own acetylene. Contained In SCIENTII!'IC AMERICAN SUPPLEMENT. No. 103'. Price 10 cent.. To be bad at office. 

FIN EST A N D  FASTEST _ �E RIVETT LATHE 1tI!!!!!!! Faneuil Watch Tool 00. 
� Brighton, Boston, Mass., U.S.A. 
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NEW TOOLS • • •  N EW CATA I .OGUE, 1896 

'DRILLING MACIjINER1 
I MANUPAC TUAED BV 

WILLIAMS BROTHERS., 
ITHACA. N.V. 

MOUNTED OR ON SIUS, FDR 
OR SHALLOW WELLS, WITH) 

OR HORSE POWER 
U E  

S c ientific B� Cata l ogue 
ltECENTI .Y PUBJ.I8HED.  

Our New Catalo"ue contatnl"" over 1 00  PBlles. lnclud-1ng works on more tban fifty dllJerent subjects. Will 
he mailed free to any address on application. 
iU U N N  "" CO • • Publisher. SCIENTIJI'IC AMERICAN, 

361 Brolld""IlY, New York 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the new tlluminnnt, Its qualities, 
chemistry. pressure of liquefaction, its probable future. 
experlments performed with it. A most valua.bl e  series 
of articles. giving In complete form the particulars of 
this subject. A pparatns for makinJl the aas. Contained 
In SCIENTII!'IC AMERICAN SUPPLEMENT. Nos. 998. 
1 004, t OO,. t 0 1 �, 1 0 1 4, 1 0 1 � .  1 0 1 6. 1 0��. 
1 03� and 1 03S. Tbe mo.t recent apparatus of sim-
r,
le and more elaborate type described and i llustra.ted 
n .peclal acetylene Snpplement No. 1 O�". Price 10 
cents esch. To be bad at this office and from all news· 
dealers. 

THE DUGU ID CYCLE SADDLE 

for Ladles' nse. Broad and comfortable. and ll\larBn­
teed to bold Its sbape. Most sensible and serviceable 
Saddle in tbe market. Twenty years' experience In 
workln" 1eatber enables ns tomake "ood this claim. 
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Sk :g�. t�: 
will send. r.repail. on receipt of prICe : la:iies'. u.oo ;  
Gentlemen � as.oo. Purnished with clip IfYI' T or L 8ea� post 

THe D U G U I D  SADDLERY CO . •  Syracuse. N .  Y. 

D E ER  PARK 
ON THE CREST OF THE ALLEGHENIES. 

(Main Line B. & O. R.R.) 

SEASON OPENS JUNE 22d, 1 896. 
Furnished cottages, with facilities for house­

keeping. if desired. For terms apply to 
GEO. D. DESHIELDS, Manager, 

CUMBERLAND, MD. 

THE ONLY PORTABLE ELEOTRIC PROPELLER. USE YOUR OWN BOAT 
NO SPE(lIA J. BOAT NEEDED. Sblft to any other at will. No danger. no fires. explosions or engI­neering. A cblld can manage it. Simple " PRESS THE BUTTON" plan. Only propeller movable iI! every direc­tion ; Lherefore, only one usable in shallowest or deep water. Call and see It. Send. stamp JfYI' Ulustf'ated circular. 
FRANK S. ALLEN, 1 36 Liberty Street. New York, U. S. A. 

MANY ���TS OF MANY �U��\ FOR 
Catalogue • • • • •  J .  H .  RUSHT I I N ,  Canton, N .  v .  

ICE M ,,\ ( · H I !\ E�. (; Ol' J i �", E lI sr i ll e�. B r f· "· .· I·�t 
a n d  Hou lel'!'i' i\l ac h i n ery . THE VILTEU 
MI!'G. CO •• l!99 CllntoL Street. Milwaukee, Wls" 

TYPE WHEELS. MODELl L.IXPERIMENTAL WDRK.IMN.LRMCHUIEItr NDY£LTlE. It ETC. NE.W TOM STENCIL we"l 100 """U .T N.1'. 

Want AnYth·ln� Gentleman gOing tbere for a 
few weeks would execnte com-

Done in Londo n .  T.1���.�:1�¥>�"e��1;1�:�W.-l: 
Machinery at Low Prices. ����s�I�! 
Lathes DrIlls. PrInting Presses, Saws etc. An assort­
ment of first-class tools. We buy. Bell, and excbange 
WALLACE H. MANSFIELD, NEW HAVEN, CONN. 

To Inventors and Manufacturers 
A large manufactnrlng concern witb a well established 
trade desires to take In a new line. Will buy a ,,000 
article outrigbt or man ufacture tbe same on a royalty. Tb"A.trji�: i¥>. \�����: oio S��E�

n
T;��� A'�E����M.l

ne
. 

W ANTE D to�"e'ig;�t::e����l�st�:.":i'i. :gt�� Fult 
able for aerial or siren purposes or tbe whole inventton 
re:-f��!."rice�1�· 1: *i�d�:.;'i;e�;;����o�\lIJi\�I�g�1-hiI: 

WANTED teJ!'.'i'��
n
�
b
7ak�0�la'i-�"e

n
�f���yC�! I'i!: 

Yrn¥m !�}argt.!"3�u1t;�u�;'!.;lankEtJdr§�·n K. 

o Y NAM 0 and motor castings for amateurs. Send 
D 0 '17.00 !et"'���r �';,�'fe�e�' 4 IIgbt. 50 volt 

w."'G KAN'l' M OORE, I .a Fnyette, Ind. 

DRAUIHT I NG g; �,��1flyEtf..� 'ioot��I 'l� 
a month. Positions secured. 20. stamp for cata­
logue. Black (Jor. I!!chool. l'nteI'8on , !II . J. 

SPECIALTIES MANUI!'ACTURED FOR INVENTORS 
l'ATTE KN iS I STAM PING J CA I!!'r I N GS 
nnd DIE� d. N ICKELI N G  
LORENZO i'r"'T.��rt�QI�'U1iINE, WIS. 

• GAS ENG INE CASTINGS • 
L O U I S  �� 

h
NJ�il'G1ri)��h j��� prin

t
s. 

P. O. Box �9, New Orlean., La. 

W O O D E N T A N K S .  
F���:�"s?!�l'lr��e:��

f
=!�

s. 
La. Red Cypress Wood Tanks a specialty. 

W. E. CA I.DW .. ; I . I .  " CO . .  217 E. lIIaIn Street. Louisville. Ky. 

FIRE BRICK  ���p
AiiES. 

. . . . . � . P- Send. JfYI' Pnces ana Oatalogue. 
BRO O K I. Y N  FIRE BRICK W O R I� I!!. 
S8 VIl .. D y k e  I!!treet, BROO K l.YN, N. Y. 

Bolt Threading, Bolt H ead 
ing, and Nut Tapping 

MAC H IN E R Y. 
We are the leading manulal 

ture1'8 In our line. 
17" �� =lz�taIogue 

ACME MACHINERY CO. 
Cleveland, Ohl., U. S. A. 

Subscribe for the 

ScientifiC American 
Supplement. 

$5.00 per Annum. 
Better SUbscribe, as it is not always obtainable 

on news stands. 
Nearly every issue containll the latest reports of 

discoveries and experiments by leading scientists In Europe and America on 

ROENTCEN PHOTOC R A P H Y ,  

Also the latest news in all departments o f  Sdenl'e 
and Enlrineering Abstracts and Reporl B 01 the 
leading Scientulo SoCieties all over the world, ete. 
Addresa 

M U N N  & COMPANY, 
36 1 BROADWAY. NEW YORK, 
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)ll{ilveriisements. 
C l R IH I'i A lt y  RATES. 

I n l d d p  Pnjle. encl. in8l!1rlion • •  ,- :;  eeDt. a nDe 
B n e '.: P :lsr e .  ellcil i ll s e l' [ i o n .  - • 81 .00 a l i n e  

Ir' For s ome  cla8ses of Advertisements, Special and 
Hiaher rates are required. 
'l'be above are chSl'lles per agate line - about elgbt words per line, This notice showe the Width of the line, R.od IS set In agate type. F.nJrrRvtngs may head ocver­tlsements at toe same rate per �8te line. by measure.. 

���}+e�8 ��
e �it�tr�::S�ftl:ed:rt��e:81��:!d�; mornJn� to appear in the followinlt week's issue. 

AGE"!���!� �R FINE TOOLS IN EYIRYSHOP. It �ATALO&UE t::.H.BESLY& (;0. AND A&ENCY. CHICAGOi I LL.U.S.A.-
P R I E STMAN SAFETY O I L  EN G I N E  .. Phenomenally low in cost oj operat'ion,"-Franklin Inst. 
NEII�ll� Kerosene,  N OT Gaso l i n e  

N O R  
E N G I N EE H  

Econ(>mica1 Slmnle, Safe, All 
tomatic. ..·or Efectrlc Light lng, Pumping, Milling, etc. 
P R I ESTMAN & C O M PA N Y ,  I n c .  
F l' o n t  and  Tasker 

COPYRIGHT 189S, BY WESTERN WHEEL WORKS. 
�F. Demand for Crescent Bicycles during the pres-1 - -;;;t season has been unprecedented-coming from all 
parts of the world - every wheel sold has been a perpetual 
advertisement of Crescent quality. 

The latest improvement to the Bicycle in material used, 
In pattern or in the machinery for manufacture is added to the Crescent just as soon as it's proven to be practical. 

''Vhe.n _you buy a <tresccnt 
" Sky-High." 

TOU get a wheel fresh from the ractory with all the latest 
Improvements and fully guaranteed by the largest Bicycle 
manufacturers in the world. 

WESTERN WHEEL WORKS, . Factory : CHICAGO, ILL. 
36 WARREN STREET, NEW YORK CITY. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns Letters­

Patent No. 463,569, granted 

to Emile Berliner Novem­
ber 1 7 , 1 891,  for a combined 
Telegraph and Telephone, 

covering all forms of 
Microphone Transmitters 

or contact Telephones. 

i.c itutifi, jlUtriclU. 
BUNDY # 
STEAM 

MONEY SA VEO IS MONEY MADE. 
Factory owners save from � to 16 per day by nslng the BUNDY 
STEA M TRA P. W h y  don't you tollow suit? Book 411 Free. 

TRAP. A. A. GRIFFI N G  IRON COMPANY, 66-68 Centre St., NEW YORK 

FINISH that WEARS 
The enamel and nickel that 

are applied to Columbia Bicy­
cles know no equal for beauty. 
Better still, this beauty is the 
same a year hence-two years 
hence. A rub of the polish­
ing cloth, and Columbia enamel 
shines like new. In every detail 
you can be sure of Columbias­
unequalled, unapproached. 

$1 0 0 to all Columblas In construe­
alik. tlon and quality are In a cJ8lIII by themselves. 

POPE MFG. CO. , Hartford, Conn. 
Columbia Art Catalogue, telllnE fully of all fea· 
tures of Columbias-ana of Hartford bicycles, 
next best, ISO, 860, 15()-is free from the Colum­
bia agent or is mailed for two 2'cent stamps. 

The $5 ·� 
POCKET KODAK 

EASTMAN KODAK 00., Sf"::�':.::�"s�:::;��eI ROCHESTER, N. Y. 

PrI' CO BiCvc i .. , w"" ... Gun., Buggie •. H.rn 

.

... , SSW1Dg lolachtuet Orgmt. PlaJiOl Satetl,ToolS 
Scale. or all ",srietiel and 1000 other artlclel Lilts free. Cmc,,"GO So� Co.. ChICSgo 11 1 .  

(t)IGY(JLES.� 
Send ten cents 

.... ___ AMERICA'S FAVORITES. in stamps for 
a. pair ot our 

new 
Are Built in the Largest and Best Equipped Factor, on Earth. GAME 

COUNTERS 
INDIANA 

BICYCLE CO. 
Indianapolis, Ind. 

Our unequaled fa.c111ties enable us to supply better bicycles for less money 
than other makers can alford to market an inferior production, hence in pur­
chasing a Waverley there is a clear saving of �15.00 or more. A higher grade 
bicycle, ituis impossible to produce. Our catalogue explains all Send for it. 

INDIANA BICYCLE CO. , Indianapolis, Ind. 

ee marcb p�o 
The Latest, Most Brilliant and Soul-Stirring 

Two-Step/, 
as played by Spencer's Famous Mill­

l"""i)��d�i�ca"'t"""'W"""'"to-th�e�"P"'A�T":"'EE�'�' tary Band-FREE ! 

BICYCLE by Mn. Geo. S. Hall. Send two two-ant stamps for 
composer. postage, and get this new piece of 

pattt BICPCltS Dance Music-worth $t.oo. 
are �arvelous creations of mechanical in- Ptoria Rubbtr � mrs. Co. genuity. $60.00 and $85.00. Have you p "  , , seen them ?  Catalogue Free. �orla. illinOIS. 

II Built Like a Watch" 
.;J..;J.J1. 

REPUTATION 
WC$J.O WlDE ." 

made by 
its 

GENERAL OFFICES< 
274-276-278 Wabash Avenue 

CHICAGO 

If Inventors and l1anufacturers 
Having new articles of merit to· place on the market 
will torward samnles or descrlptioD ot their "oods, they 
will reoelve careful attention and oonslderatlon by 
The Elastic Tip Co., t6 Market St., San Francisco, Cal. 

HARTFORb 
_[TUBE 

TIRES 
. It  1'1'. It. HARTFORD Ti ll. IT"'a ........ 

THE HART FORO RUBBER WORKS CO., 
HARTFORD, CON N  • 

... ANCHa • •  N EW YORK AN D OHICAGO. 

'ACCOUNTANTS 
who uae the Comptometer 

have no trouble with their 
trial balance. Has it ever oc· 
curred to you that by gettinK 
one you might save lots of 
time, avoid mistakes and not ruin your nerves ? Writ. for Pamphlet. 
FELT .. TAR RANT MFQ CO. 

1S2-88 1LL1l1o.s aT ' . CHICAGO. 

(APRIL 1 1, 1 8<)6. 

• • • WE ARE BUILDINQ • • • 
The Oelebrated -

"HORNSBY-AKROYD" 
- O I L  ENalN E  

The De La Vergne Refrigerating r.tachi ne CO. 
FOOT E. 1 38TH STREET, N EW 'fORK. 

Parties deSiring extra fine 
CRYSTAI.S of IU R I U M  P I .A T I N CI C YANIDE 

�;o 'C��uV�it &i;;:"L���r:t�r"
u
VJ��et��. a��J�·�ml 

stock Is that furnished to Prof. !t.alZie for his skiascope 
and gives per/ect results. Price '1.00 per gram. 

Gas and Gasol ine Stationary Engi nes 
CASOLI N E  TRACTION E N C t N ES 

OOMBINED ENGINES AND PUMPS 
CASO L I N E  PORTAB L E  E N C I N E S  

USED ANY PLAC E .  
B Y  A N Y  O N E .  
F O R  A N Y  PURPOSE. 

C H A R T E R C A S  E N C . N E  C O. ,  
P .  O .  Box 1 48,  STE R L I N G ,  ILL. 

J E SS O P 'S S T E E LTHB\�Er F O R  T O O L S ,  S AW S  E T C.  
W� J E S SOP & 5 0f'4.6 1.: 2  91  J O H N  5 T.  N E VI'  Y O R K  

Over the hills 
and far away, 

The whilzing wheels speed on to-day. 1. they lIy along the glad shouts ring­
" Ride .OI1R�B, the 1lheel thlt's bestlDd king." 

MONARCH 
KINO OF BICYCLES 

Beloved by his subjects because he does 
right by them. There's goodness and 
merit in every inch of his kingly fame. 

' models. $80 and $100, fully guaranteed. For chil· 
dren and adults who want a lower 
price wheel the DetlaD(·e is 
made 10 8 models, $'0 to 175. 

Send for )(onarch book. 

Monarch Cycle Mfg. Co. 
Lake, Dabted and 

Fulton 8t&, 
VDIVAGOI 

SB Heade St., 
NEW YOHK. 

FIBRE FACED HAMMERS, 
LATHES, SHEARS. etc., tor .Jewelers, 

Dentists, and Machinists. Catalogue free. W. W. OLIVER, 1 480 N iagara St. ,  Bullalo, N.Y. rn!t..����Wd'���'� 
_ . �"-�'PIi\"�'1i\'"'1'\-� 

Palmer Fabric i 
- � i Makes a Tire ELASTIC t �t� EASY RIDING If 

�l<f. and FAST � 

i� (taking less strength to propel) , t I Palmer I I Ti.mQ I �� I �  � i Are�GUARANTEED . t 
� and Easy to Mend. �.� 
""Ie.. TI.-- • d �� �i� .... y are expe1lS1Ve, an  '11� 
�Ol� only found on High-Grade Wheels. �� 
""� �� �!� 1I4ADE BY i ""'� Palmer Pneumatic Tire Co. -ilf Chicago. � � ;0] <; "ij\" III Facts AlK?Ut Pneumatic TirlllJ �� �I� maded on reqtt.eat. "if 

NEWAYGO AUTOMATIC CIRCUIT BREAKERS =::�:S 
Guaranteed to operale perfectl� or DO pay. Made for n l terDDtlng or direct CU rl'ent. The SCIENTIFIC AMERICAN Is printed with L'HAS. 

• • • • • • A ny Voir age. Catalo&,ue Free • • • • • • ENEU JOHNSON &; CO. 'S INK, Tenth and Lombard 
ATUOMATIC CIRCUIT BREA KER C O M PA N Y, NEWA Y GO, M I C H I G A N .  U. S. A. Sts., Philadelphia, and 47 Rose St., opp. Duane, New YorlE 
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