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THE UNITED STATES PROTECTED CRUISER OLYMPIA. before al l others; and within the l i m i ts of th is  quan tity 
There is a certain respect in which th e  Olympia can he makes his distribution of weights. He allot� so 

easily challenge comparison with any other protected much to hu ll, so much to machinery. so much to guns. 
cru iser either in our  own or in an y other navy of the armor, stores, and all the minor fitti ngs which will 
w orld. There is no other ship which can sho w on a sink the completed s h i p  to her des ign ed loaf! line. 
given displacement so high a development of the vari- The genius of the designer will be show n in the 
ous qualities which go to make up the efficiency of this mann er in which he d istributes his weigh ts ; and the 
ty pe of warship. most successful ship wi ll be that which secures a high 

'l'he science of warship f!esign, as h as been frequently al l -around efficiency without the sacrifice of any one 
pointed out in the SCIENTIFIC AMERICAN, is l argel y a essential feature. It wonld be an ea�y matter, com­
matter of compromise. When the naval des i gner sits parat ive iy, to build a ship whieh should be at once the 
down at h is board to plan a new ship. th ere i s  one fastest, best p r'otected, most h eavily armed, and have 
q uantity-the displacement-which is written down the greatest coal endurance of any ship in the world 
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-provide'.! there wen� no l imit upon displa�ement. 
The Col umbia can steam 23 knots against the Olym­
pia's 21llll k nots j hut to g-et this 1� knots of extra 
spf'ed she has had to sacrifice her offensi ve power to 
such an extent that she would be an easy prey to the 
smaller ship in a naval duel. Judged by the ships 
which have lately been produccd , t h e  United States 
designers are considerably ahead of those of foreign 
navies in their ability to turn out ships with an all­
around efficiency. There is only one firm, the famous 
ArmRtrong Oom pany, of Newcast.\e, England, that 
equals them in this respect. A comparison of the 
Olympia with the new Eclipse class of British cruiser, 

THE UNITED STATES PROTECTED CRUISER OLYMPIA. 
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and with th e Blanco Encalada, built by Armstrong & 
Com pany, will show this very clearly. 

Tons. 

Olympia.. . .. . .. 5,800 

Eclipse...... .. . 5,600 

Blanco Encalada 4,400 

Inches. 

17.363 21'68 4% to 2 400 

9,600 19'5 550 

Armament. 

1 Four 8 in., ten 
5 in. quick fire, 
fo u r te e n  6 
pounders, te n 
light guns. 

rFiv e 6 in. I quick fire. six 14:'7 in. quick 
fire. eight 3 in. 
�uick fire, six 

lhght guns. 

(T wo 8 in., ten 
6 ill. quick fire. 
twelve 3 in. 

14,500 22'78 4 to I%: 900 q ui c k fire. 
twelve I i g  h t 
guns. 

The great superiority of the Olym pia over the 
Eclipse on every poin t of com parison cannot be attrib­
uted to the extra 200 t ons displacement of the former; 
and the com parison is even yet more puzzling w h en we 
s ubstitute t h e  Armstrong cruiser for the Olympia.  
On 1.200 tons less displacement than th e Eclipse, the 
Blanco Encalada carries a heavier armament at three 
knots h igher speed . 

The main battery of the Olympia, composed of four 
8 inch and ten 5 inch breech loading rifles, is entirely 
on the main deck. T h e  four 8 inch guns are mounted 
in pairs in two t u rrets of Harveyized steel 37ii' inches 
t h ick, revolving with in  harbettes of 4 i nch nickel steel 
armor. Firing throug·h an arc of 280 degrees and h av­
ing an axial h eigh t  of 22 feet, these guns h ave a 
gr�at range of aetion, besides being unusually well 
protected from return fire. 

The ten 5 inch guns, which are of the rapid fire type, 
are housed in armored sponsons four inches thick, and 
are so placed that th ey give a d i rect bow or stern fire 
from four gnns and a broadside discharge on e ither 
side from fi ve. 

The secondary bat tery, composed principally of 
fourteen 6 pounder  rapid fire guns, is  stowed in ar­
mored sponsons on the berth deck and along the ham­
mock berthing above t h e  5 inch guus, affording the 
greatest convenient range and command. The dispo­
sition of the 6 pounders on the berth deck is such that, 
while free from the flash of t h e  main battery above. 
they may maiutai n a complete belt of fire around the 
sh ip. Th e  six 1 pounders and the four Gatl ing guns, 
which const itnte a mi nor phase of the secondary bat· 
tery, are distributed in the fighting tops.and at .ad­
vantageous points on the bridges. There are five tor­
pedo discharges ; o n e  at the bow, one at. the stern, and 
two on each broadside . 

From a comman d i n g  position j ust abaft and above 
the forward turret, the commanding officer, incaRed 
bv five inches of n ickel steel, w ill bring his shi p  into 
a�tion ; and the most modern means of communica­
t ion bring every important point within immediate 
touch. 

The principal dimensions are: 

Length on water line . . . . . .... ... . . . ...... .... ... 340 feet. 
Beam.extreme, . . . . . . • . 0 • • ••• • • •• ••••••••• • • • •  53 '" 
Draught. mean. . . . . . . . . . . . . . . .. . .. . .. . . •. .... . . . 21 " 6 inches. 
DIsplacement, normal.. ........ . ............ 5,800 tons. 
Coal supply, normal.... ................... . .... 400 " 
Coal supply, bunker capacity • • • • . . • . . . •• • • • • • • •  l,093 ,. 

The vessel has t win screws, each sh aft being driven 
by its ow n vertical, triple·expanbion engine. While 
not. admitting strictly of comparison, the QIyrupia and 
the Minnea polis have engines individ uall y ali ke, one 
having t wo sets and the other three. On trial, the 
Minneapolis developed 21, 000 horse power, a proportion 
of 7. 000 for each engi n e, and the Olympia d eveloped 
17, 313; over sixteen hundred h orse power more in each 
engine than was realized by the larger craft. 

'I'be contract called for onl y  13, 500; and the differ­
ence between that aud the  trial result is i ndicative of 
the wide margin of safety reserved by the govern ment 
and npon wh ich tbe contractors, at their own risk, are 
willing to encroach when a premium of $50,000 is placed 
upon every quarter knot of speed in excess of contract 
requirements. 

M iscellaneolls Note •• 

It has been suggested that the boards of health of 
large cities rpq u ire the wheels of all milk wagons to be 
equi pped with ru bber tires. 

A car load of red wood has been recently sent to 
Nnrernberg. German y, for u!:oe in making lead pencils. 
C,diforllia redwood and cedar are about the ouly 
woods nsed in the man ufact ure of pencils, and the 
European forests. from w hich the penci l  wood supply 
was formerly obtai ned, have become exhausted. 

J ,1tut1f1, �lUtr1,all. 
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STABILtTY OF LOFTY BUILDINGS. 

Although the exaggerated vertical proportions of 
the modern office building render it, arch itecturally 
speaking, somewhat grotesque, there is no doubt but 
that the steel " skeleton" system upon which it is built 
provides all the necessary rigidi ty  and strength . The 
vast areas of towering wall which these b uildings pre·· 
sent to the wind naturally raise the qnestion of their 
ability to withstand the accumulated pressure which 
must result when they are exposed to a gale of any 
strength. 

'The vi bration of lofty buildings h as ever been a 
favorite theme with those who write in the field of en 
gineering romance. 

'],he party w ho, not so long ago, !!:ravel y assured the 
p ublic that the  lantern at the top of the Eiffei Tower 
swept to and fro through an arc of ten feet, in respon�e 
to the fiercer gusts of a storm, was shortly afterward 
followed by a nother writer, whose pen, more given tc 
fl uency than to fad, w rote down a detailed account () 
the vibrations of a certain well kll own office bnilding 
which were d escribed as being so severe as to stop the 
clocks on any but tht' lo west stories! Faetory chim 
neys, ch urch steeple�, lofty IlIonument�, and in fact 
every structure that raises i ts head much h ight'l' thaI 
its fellows t.o the b uffding of the elements, are locall) 
credited with feats of more or less impossi ble vihrat ion 

That tall factory chi m n eys do sway to and fro in a 
high wind, and that a 1J00rly constructed building will 
rock, can be proved by eareful instrumental tests, and 
in extreme cases the IlIotion can perhaps be detecte( 
by the eye, b ut the freq uency and extent to whiel 
such movements occllr h as been va�tly exaggerated. 

It would be natu ral to suppose t h at the  el a�tic ity of 
the steel frame work of a fire proof building would al 
low of a certain amount of "give" or spring, under 
the severe bend ing >ltresses to which it is subjected by 
wind pressun·. 

We have been favored with the result of an in�tr u  
mental test, which w a s  recently carri ed ont o n  the  
t wenty-first floor of  the  American Su rety b uilding, 
Broadway, Ne w  York, by the engineer and superin 
tendent of the buildi ng, Mr. J. Turner. It was made 

C�OIl'PII", during the height of the h eavy storm which prevai led 
(Illust.rated art.;cl •• are marked with an a"terisk.) during January 4, w h en an official wind velocity of 82 
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feEt 8 inches wide by 314 feet high,  givi ng a total of 
26,585 square ft'et. The wind pressure corresponding 
to 82  miles per  hour is somewhat problematical, for, 
although experimentalists have discredited Smeaton's 
formulre, they have given us no substitute upon which 
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they are we)) agreed among themselves. Smeaton 

Price 10 cents. For sale OV all newsdealers. PAGE gives 31 pounds per sq uare foot as the pressure corres-
I. AUTOCAR S.-Mechanical Road Carria�es.-By W. WORBY BEAU· ponding to 80 miles per hour. This is undoubtedly too 
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which would outweigh any possible temporary or per- to their contract and give him the seat for which he 
manent disadvantages which might attend its execu- has paid. In estimating the future transportation 
tion. They decided that the necessity exists, and necessities of New York, provision must be made for 
that the benefit conferred upon the public at large the greatly enlarged accommodation w hich the 
will vast ly outweigh any temporary and local incon- operation of this law will demand. 
venience. With regard to the discrepancy between .. ' •• • 

the estimate of $50,000,000 for the total cost by Mr. A NEW COPYRIGHT BILL. 

Parsons and the $80, 000,000 estimated by engineers At a meeting of the executive committee. of the 

who testified for the protesting property owners, the American Publishers' Copyright League, the following 

report says: "In the v iew of :your commission, it  is  not resolutions were presented and adopted: 
neces!;ary to deter mine whether the road will cost $50, - Resolved, That the American Publishers' Copy-
000,000 or $90, 000,000. We are convinced that, if the , right League disapprove, on the followin g groulllis, of 
road can be built at a reasonable cost., it ought to be the provisions of the bill introduced in the House of 
built. We are equally cunvi nced that we can never Representati ves by Mr. Treloar (H. R. 5, 976) for the reo 

know whether it can so be built until an opportunity vision of the copyright law: 
is given to competent contractors to say whether they 1. The bill provides for the restriction to " citizens 
wil l or will not undertake the construction of the of the United States " of the privilege of securing copy­
road." right under the statute. The act of 1891 extended the 
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that the staff provided under the Treloar bill for the 
Copyrigh t B ureau would be unnecessarily large and 
expensive, and that the services of so many employes 
would probably not be required, at least during t h e  
earlier years of the operation o f  the office. 

5. The purpose expressed in Clause XXVIII of the 
bil l for securing adequate protection for the property 
rights of dramatic authors can also, i n  our j udgme n t, 
he better brought about under the provisions of the 
Cummings bill now pending in the House of Repre­
sen tatives. 

For these several considerations it is our judgment 
that the enactment of the Treloar bill would consti­
tute a serious injury to the rights of producers of copy­
right property and to the interests of the community 
for the use of which such copyright property is bronght 
into existence. It would further constitute, on t.he 
part of the United States, a breach of international 
good faith with the several nations of Europe that 
have extended copyright privileges to American citi­
zens. We therefore ask that the bill may receive the 
unfavorable action of the Congretls and of the execu­
tive. 

A resolution was passed, however, approving the 
bill in the House by Mr. Bankhead and i n  the Senate 
by Senator Morrill for th e  establishment of a separate 
bureau for the registration of copyrights. 

... ,. 

Regardin/! the encroachment by the tunnel upon the privilege of securing copyright within the United 
sidt'walk vaults and the question of pos�ible d amage States to the citizens of foreign states which conceded 
to existing structures, the commissioners say: "We to American citizens the benefit of copyright. The act 
think tbat this is one of the  cases where the public in- of 1870 had limited the privilege of securing copyright 
terest cannot be barred i n  Jts progress by any regard to persons who were " residents " of the United States. 
for persons where a violation of the law is not involved. The restriction now proposed, limiting the copyright 
If the owners have no law in their favor. and if t,he privilege to citizens, would bring about a revoca­
pub lic cOD.'enience demands that the vaults shall be tion or cancelation of the copyright relations which 
taken, the hardship of the  case cannot be suffered to I have been en tered into by the United States under 
interfere: the deman ds and the comfort of 2, 000,000 I the act of 1891 with Great Britain, France, Ger­
people must be heeded." many. Italy, Bel,g-ium, Sw itzerland , Spain, Portugal 

Rt'garding the apparently all important question as and Denmark, and would constit ute a distinct step Spaill's Big Meteorite. 

to whether rhe roads would pay, thl" commission sees back of the policy of even our most primitive copyright In our issue of February 22 we called attention to 

no reason to doubt that they w il l .  " O ur invariable laws in the recognition of literary and artistic pro- the bursting of a great :wrolite over Madrid on Feb­
experience," they say, "thus far has heen that the perty. ruary 10. The Spanish new!'papers have now reached 
facilities for transit never increase 80 rapidly as to meet 2. The bill provides for the addition to the list of this country and give full details of the event. This 
the growing necessities of travel." The commissioners articles which, in order to secure the privilege of copy- phenomenon is seldom observed on so startling a scale. 
are prepared to admit that when the road is built  trav- right in the United States, m ust be wholly manufac- The sky was cloudless, the streets were just beginning 
elers m ay at fi rst be prejud iced "against a system tured within the limits of the Un i ted States, of musi- to be t h ronged with traffic and pedestrians , when the 
which compels them to go down a long flight of steps cal compositions, and of reproductions of wor ks of art deafening sonnd of the explosion was heard. Those 
and to hide themselves from the 8l1nshine and the open in the form of engravings, cuts, or prints. In the dis- who happened to be looking at the sky say that the 
air for a gi ven length of time " In regard to this ob cussions of the provisions of the act of 1891, it was held instant of the explosion there was a vivid glare of 
jection . w e  have already pointed out in a previous by those having expert kno wledge of the subject that blinding light that for the momeut outshone the sun, 

issue that it would probably exist at the outset; but , the application of the m anufacturin g requirement to and then there instantly appeared at the place where 
we are, at the sam e  time, of the opinion that, if the the production of foreign musical composers would in the disturbance originated what looked like a cloud of 
tunnel could be built and the proposed speed of oper- i practice prevent such composers, in the majority of white aud bluish tint, bordered with red, which 
ation maintained. the New York public would ulti- cases, from securing- the benefit of A merican copyright, moved east at a tremendous rate, leaving behind a 
mately smother its sentimental objections in the face I and would simp ly perpetuate the practice previously thin train illumined by the sun that may have been 
of the solid practical benefits which .. uch a scheme I existing of the appropriation by A merican reprinters dust particles. The whole city appeared to be shaken 
would bestow. of the property in such productions . It was further as if by an earthq uake, and the agitation of the at-

The strong indorsement of the rapid transit scheme established, during this discussion, that a condition mosphere was shown by the rapid fall and rise of the 
by a commission of such great ability and high personal requiring the manufacture or production in the United barometer. The terror inspi rerl by the occnrrence was 
character is certain very materially to hasten its exe- , States of an engraving of a work of art by a foreign very great, particularly among t h e  ignorant and s�per­
cutioll ; but it seems likely, on the other hand, that designer must, in the majority of instances (and particu- stitious. Many people did not recognize the origin of 
the legal complications in which the opponents of the larly in the cases of the more impor tant works of art the phenomenon and thought some terrible catas­
COlllll1ission wiII endeavor to involve the proceedings which could not be brought across the Atlantic for the trophe had occurred. The energy of the disturbance 
will bring aoout a delay which may prove to be of purpose of being engraved), render imprac.ticable the probably equaled that of the explosion of a large 
considerable duration. When the legal objecti on s  securing of American copyright, and would leave powder magazine. Man y w i ndows were shattered and 

have been swept away (su pp08ing, as the commisl:!ion open, as heretofore, the property in such reproduc- walls injured, but fortun ately no one was killed . The 

consider, that they are invalid), t here will remain a tions to be appropriated by unauthorized publisher8. aerolite was visible O\'er at least three-fourths of Spain 
period of five years which must elapse before the roads In connection with the difficulties in the way of se- as it shot through the air above the peninsula. Som e  

can b e  p u t  i n  operation. curing simultaneous pUblication i n  the United States damage was done at places along its route, for the 
Pending the arrival of the day of opening, which for editions of Continental books printed in the lan- great meteorite partly di8integrated on its way and 

may possibly be six or seven years distant, what pro- guage of the country of their origin, the authors of the incandescent fragmen ts that �howered upon the 

vision is to be made for relief of the existing over- France, Germany and Spain have thus far received town of Log-rano set two buildings on fire. and at 
crowding, not to mention the additional increase in I but inconsiderable advantage from the American Burgos three fragments fell among the houses. Other 
travel which is certain to take place i n  each year of copyright act, although the several nations which pieces of the stone that were flung off near Madrid 
the interim? We u n derstand that the Rapid T ransit have entered into copyright relations with the United were picked up w h ile still hot . 

Commitlsion invited the elevated roads to make a state- ' States have extended to our citizens, without any re- .. I • I .. 
ment as to what they were prepared to do in the \Vay,' atrictions of local manufacture, t h e  full copyright The M arvels of an Ostrich's StOlnach. 
of extension; but although they appeared before the privileges enjoyed by their own eitizens. This result Th t rt 

. 
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commISSIon of 1891, at the present wrltmg th ey have has naturally brought about, on the part of the na- f st ' hes ed b B & B '1 h' h h . . . . 10 0 rIC own , y arnnm a1 ev, w IC as 
made no applIcat IOn or response to the eXlstmg com- tion s referred to, a large measure of dissatisfaction b exh'b't' t tl C tiP k' . 

. . . . . . .  . ' een on I I -lon a Ie en ra ar menagerIe, 
mISSIOn of 1894. . WIth theIr cop�rlght relatIOns WIth the Umted States, I New York City, gave the spectators a wonderful ob-
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r�lsts (as .would be !he result .un- in i t about four inches long; a metal skate kev; a brass 
capaCIty a a ours o· e ay mu!' necessarl y elD- er t e re oar I ,mternatIOnal copyrl!!'ht relatIOlIs d k fi 

. h I ' bl " k h . . . � oor ey, ve Inc es ong; a woman � ac orn 
brace both enterprises. From 1884 to 1893 the travel between the Umted States and the nations above b t . f I ' 'lk h dk . . .. . COlD ; wo pIeces 0 coa ; a woman s SI an er-
on the elevated roads mcreased 250 per cent, and this speCIfied wIll me\'ltably be brought to a close. h' f th t b t . h thO k th . . . .  .. . c Ie ; ree s ones a ou an mc JC toge er 
m spIte of 1,he fact that m the same mterval there was 3. The provIsIon m the bill under which the total ·tl bb I tt I

'd 'd . . . .  WI 1 some ca age, grass, e uce, ce ery an consl-
a rapId Illcrease III the travel upon the competmg sur- amount to be collected for the infringement of the bl d ·rt St t th t ' h d'd t d' f . . . . .  era e I .  range 0 say, e os ,rIC I no Ie 0 
face roads. StatIstics show that the rate of travel Ill- copyrIght of 8, hterary production is limiteJ to $5 000 . d' t· b t f t b · I ' Th b' d "II 1. . . ' In Iges lOn, u rom u ercu OSIS. e Ir WI ue 
creases faster than the populatIon; that IS to say that is inequitable in itself, and constitutes a distinct de- mounted in the mllseum and it would be interestin not onlv are there more people to travel, but each parture from the principles h eretofore controllin g  the t l 'd th II t' f b' t h'  h

g 
" k '  . . 0 preserve a ongsl e e co ec IOn 0 (} Jec s w 1C person ta es more trIPS each year than h e  dId III the law of copyright throughout t.he world. An unau- f d · ·t t h . . ' ;  was oun III ISS omac . 

year precedmg. thorJzed reprInter might ea.sily secure, through the 
It !>houl d  be borne in mind that in estimating the appropriation of copyrighted work, proceeds which 

probable needs of the future no calculation can be would e nable h i m  to pay such a penalty as that pro­
considered reliable which is not based upon seating vided for, and still secure a satisfactory return from his 
capacity. Statements of the number of people which undertaking. The penalty should be left, as under-the 
a road can carry from a given station in a given time present law, proportioned to the extent of the inj ury 
are often worthless, for the reason that 30 or even 50 caused to the owner of the copyright, and propor­
per cent of this number may be standing passengers. I tioned also to the proceeds secUl'ed to the person ap-

If to-morrow the elevated roads and the Hroadway I propriating the copyrighted property, which proceeds 
cars were obliged by law to hang out the French sign have been diverted from tbe rightful owner. 
"Complet," as they do in Paris, when all seats were 4. The plan for instituting the office of Commissioner 
filled, what would become of the morning and evening, of Copyrights 'can, in our judgment, be dealt with 
travel? Yet the passage of such a law would be mere- I more effectively i n  a separate bill, such as ha� already 
ly the recognition of the right of a passenger to de- been introduced in the House by Mr. Bankhead and 
mand that the transportation companies shall live up I in the Senate by Mr. Morri ll. It is further our opinion 

Llellt.  W. C. Babcock, U. S. N. 

Lieut. Babcock, executive officer of the U. S. reve­
nue cutter Michigan, died of pneumonia at the Uni­
versity Club, New York, on March 11. He was born in 
Vermont, in  1853, wa� graduated at Annapolis  in 1871, 
and from that time had been contin uously in the n a­
val !'ervice. He served under Capt. Rogers, im�pector 
of this lighthouse district, and was largely instrumen­
tal in establishing the electric light buoy system of 
New York Harbor, which was illustrated and described 
in the SCIENTIFIC AMERICAN last week. The disease 
of which he died was of but ten days' duration, and 
was contracted wh ile doing compass d uty. 
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180 J ,ientifi, �lUeri,an. 
A NEW CHIMNEY COWL. The evident. thoroughness of the curricula in the 

The lower end of the vert ical draught pipe, accord- ne wer departments of science and agriculture, and the 
ing to t his improvement, h as a conical base portion happy combination of the theoretical and practical, 
adapted to be secured on the chimney top, and at its are striking facts in the higber education as here 
upper end, as may be seen in the sectional view, are given. The eighteen pages which set forth the titles 
draught apertu res, a flat cap plate fitting over the and contents of scienti fic monographs, most ly by 
upper end of the pipe, on which is also ri veted a project- native authors and investigators, are also very sug­
ing conical shell or hood. A lower hood or shell, also of gestive. Almost every department of human know­
conical form, encircles and is supported on the draught ledge, with its appropriate apparatus of books, instru­
pipe by means of angular braces h eld in place by ments, laboratories , an d observing stations, is organ­
rivets. The two shells are surrounded by a hood which ized in  this Teiko k u  Daigaku (Im perial  University of 

DE LAN OY'S CHIMNEY COWL. 

has an upper straight portion and a lower eoned por­
tion, and is held in place by braces or brackets secured 
to the lower shell. The improvement h il S  been pat­
ented by John M. De Lanoy, of No. 15 Joh n Street, 
Tarrytown, N. Y. When the device is in place on the 
chimney, an air  eurrent from either side is deflected 
by the encircling hood, and prevented from blowing 
down the chimney, although drawing along with it 
the smoke issuing from the apertures of the draught 
pipe, and thus increasing the draught. Both ascend­
ing and descending air c nrrents are likewise deflected 
by th e shells, and the eap plate on the upper end of 
the pipe, between it and the shell, prevents the forma­
tion of eddy currents and the collection of soot. 

. I .  � . 
To Prepare a Tra n sparent Mirror. 

The following process (Neuste Err. u .  Erf. ) for pro­
ducing a mirror wh ich re flects from on!' side, but is I transparent from the other, has been patented in Ger­
Illany : D issol ve 1 part by weight of silver nitrate in 
10 parts by weight of water an d label No. 1. Prepare 
another 10 per cent solution of silver n itra te, but in 
larger quantity ; to this add ammonia water, drop by 
drop, stirring carefully until the precipitate formed at 
first is com pletel y  dissol ved , and label No. 2. Now 
add solution No. 1 to sol ution No. 2 until the odor of 
a m monia is n0 longer recognizable and the liq uid h as 
again become very tu rbi d. N ow add 100 parts by 
weight of dhti lled water for every part of silver nitrate 
originally used in �ol ut ion No . 2, and filter un til clear. 
Label this No. 3. Prepare a red ucing solution by dis­
solving 0 '8 part by weigh t of Rochelle salt in 384 parts 
by weight of dist i l led water, boil, and to th e  boil ing 
solution ad d gradually a sol ution of 3 parts of silver 
n i trate in 10 parts by weight of distilled water, and 
filter when cool, and label No. 4. C lean the glass to 
be coated thoroughly, lay it on a perfectly level s ur­
facp in a room at a temperature of about 25 degrees C.  
(77 degrees F.)  Mix equal parts of No. 3 (the depos­
iting fluid) and No. 4 (the reducing fluid) and pour 
over the g lass . 'r he glass m ay, if preferred, be dipped 
into the solution. The t ime required for the deposi­
tion of the layer of sil ver of j u st the correct thickness has 
to be determined by the j udgment of the operator in 
each case, and th is may be aided some what by observ­
ing a piece of white paper below the plate of glas5. 
When a s ufficient deposit of si lver has been m ade, and 
m uch less is  required th an for an ordinary mirror, 
pour off t h e  silverin g liquid and rinse thoroughl y with 
the distilled water, and �tand the m irror on edge to 
dry;  coat the silvered side with a solution of colorless 
shellac in alcohol and finally frame the mirror with a 
backing of clear glass to protect the mirror surface 
from being scratched.-American Druggist. 

. , .  . 
Educati o n  in .Tapall . 

The calendar of the Imperial Universi ty of Japan 
in Tokyo for 1894-95 shows de pth and strength in the 
older facuIties and departments and bright promise 
in those that are newer. In December, 1894, there 
were 1, 468 students in the various col leges of law, 
medici ne, engineerin g, l iterature, science, and agricul­
ture. Taking the year 1878 as that in which the pre­
viously existing school reached t h e  grade of a Euro­
pean university, we find that 781 graduates in fu ll 
course (not counting 152 deceased persons) have gone 
into active life well prepared for varied usefulness. 

Japan). To study this modest pamphlet in the per­
spective of the past q uarter of a century, the Evening 
Pos t adds, is  to understand largely the secret of Japan's 
l ife and power on the threshold of the  year 1896. 

AN IMPROVED FOLDING BABY CARRIAGE. 

The i l lustrations represent a baby carriage which 
may be folded both longitudi nally and laterally, the 
construction being strong and sim ple and the ch anges 
to the different positions easily effected. The improve­
ment has been paten ted by George Mayer, No. 117 
East OnI' H undred and Fi fth Street, New York C i ty. 
Each axle com prises four mem bers, the end member!' 
compri�i ng s pind les and h llb flanges, and the in ner 
members having projeetions received in recesses in the 
end members, by which the axles are prevented from 
excessive swinging movement w hen extended. The 
inner ends of  the i nner axle sections are pivotal ly 
mounted in blocks to whi" h are connected end sections 
of an axle couplin g  connecting th e front and rear 
axles, the con pling consisting of two sections and fold· 
ing centrally. Mounted on each outer axle section and 
each of the central pivotal blocks is a bowed spring, 
the upper portions of the springs being secured to the 
under side of the carriage body, the outer spri ngs be­
ing rigidly attached and the central ones h aving 
pivotal movement when the carriage is folded. Fixed 
to each of the outer axle sections are also brace rods 
on whieh are sleeves slidable on depending hangers 
secured to the underside of the carriage body, the 
braces moving inwardly with the sections of the axle 
as the carriage folds. The carriage bod y has h inges 
in its side portions and in the bottom and ends, con­
stituting four sections arranged in pairs, so that they 
may fold first on the longitudinal line and then break 
in the middle and fold on a transverse hinge, as shown 
in one of the illustrations, the sections when being 
opened working in unison and being firmly s u pported 
in extended position. The u pper ends of the h an­
dle bars are connected by a hi nged cross bar adapted 

MAYER'S FOLDING BABY CARRIAGE. 

MAYER'S BABY CARRIAGE-IN FOLDED POSITION. 

to swing down when th e carriage is folded, this being 
the first operation in folding the carriage, after which 
the central pivotal axle blocks are moved longitudi­
nally and the bod y  folds together sidewise, when, t.he 
side fastenings being d iscon nected, the whole body 
may be s w ung on the side hinges to be folded trans­
versely, in the smallest possible space. 

A SIMPLE AND EFFICIENT AMALGAMATOR. 

The illustration represents an apparatus of simple 
construction, more especiallydesigned for placer mining 
and m illing amalgamation of free milling ores, Fig. 1 
showing the practical working of the  amalgamator, 
with a part of the casing broken away, to disclose its 
interior, and Fig. 2 being a sectional view. In the u p­
per end of the casing is a hopper in which turns a wheel 
w hose buckets are su pplied with water and gold-bear­
ing sand by a suitable e h ute, the w heel being thus 
rotated, and delivering the water and sand in measured 

DUNN'S AMALGAMATOR. 

quantities u pon an inclined ch ute, this ch ute discharg­
ing upon another oppositely inclined chute. The second 
chute discharges upon a rime frame hung on pivoted 
links, the transverse parallel corrugations of the rime 
being rounded so that the flow of water and sand w ill 
not be greatl y  retarded, the gold settling in the q uick­
silver contained in the depressions between adjacent 
rimes. A shaking motion is given to the rime frame 
by a link which con nects one of the hangers wit h  
one arm of a n  e l b o w  lever whose other arm i s  connected 
by a link with a crank attached to the shaft of the 
water wheel. This improvement has been patented 
by Seth D unn, of C uster City, Idaho. The casing of 
the amalgamator is designed to be entirely closed at its 
top and rear end, but the top and end have hinged 
covers to facilitate reaching the interior for removing 
the amalgamated gold and for cleaning or repairing 
the working parts. 

Water Drinking i n  Typhoid Fever. 

Water drinking in typhoid fever is not a new sug­
gestion. The importance of subjecting the tissues to 
an internal bath was brought prom inent ly to the 
notice of the profession by M. Debove, of Paris, who 
was perhaps the first to systematize this mode of 
treatment. The treatment of this eminent ph ysician 
consists almost exclusi vel y of water drinking. "I 
make my patients drink, "  he says ; and they m ust be 
kept pretty busy in attending to this rinsing process ; 
for they are required to take from five to six q uarts of 
water daily, which would a mount to eight ounces every 
hour. 

The writer has for many years followed the practice 
of having his patients drink from one -half to two­
thirds of a glass of water h ourly , when awake. It is 
sometimes, however, impossible to induce patients to 
drink a large quantity of water. In cases in which the 
stomach is dilated, the patient is often unable to ab­
sorb water so rapidly. In th ese cases the introduction 
of water by the rectum proves a 8atisfactory substi­
tute for water drinking. Of course, if the patient sub­
sists chiefly u pon a die t of thin gruel , fruit juices, or 
skimmed m i lk, the amount of liquid thus taken may 
be su btracted from the q uantity of water named. The 
important thing is to get into the system, and out of 
it, a sufficient amount of water to prevent the accu­
mulation of ptomains and toxins within the body. 

Copiou s water drinking does not weaken the heart, 
b u t ,  on the contrary, encourages its action, by main­
taining the volume of blood. It also aids the action 
of the liver, the kid neys, and the skin; and by pro­
moting evaporation from the skin , it lowers the tem­
perature.-The Bacteriological Review. 

• 1 . ,  • 
KEEP A SCRAPBOoK.-The Keyston e  gives some 

practical directioll8. Every mprchant should keep a 
scrapbook . This suggestion has been made before, but 
it is fully worth em phasizing. Every bright advertise­
ment that. you notice in your local paper or those of 
other towns ; every model advertisement that you ob­
serve in your trade paper, and ev ery practical trade­
bringing plan or hint, should be cut out and pa,;ted in 
the book, with full data as to the name and date of the 
paper. You will find such a book as this an inex­
haustible treasury of riches, especially on those days 
when your ideas run scarce, and you are too busy to 
take time to evolve a good advertisement. 
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A GREAT ICE SKATING RINK, WASHINGTON, D. C. 

On Jan uary 6, an ice skating rink of great size and 
exceptional l y  com plete in its equi pment was opened at 
the national capital, the 8kating floor being 205 feet 
long by 115 feet wide, and it being stated that although 
there were over 9,000 people present, the freezing ar­
rangements were so perfect that not even the shav­
ings from the ice became soft. The rin k  is in a build­
i n g  of w h ich the first floor is used as a market house, 
OIl the second floor of which is a great hall with high 
i ron arched roof and a floor space of 358 by 156 feet, 
leaving ample room, besides the space taken up by 
the skating s urface, for a promenade floor and recep­
tion rooms, cafe, m usic stand and orchestra chairs for 
1, 000 spectators. Our il lustration, for which, with the 
accompanyi ng particulars, w e  are indehted to Ice and 
Refrigeration, shows th e arrangement of expansion 
piping before freezing the ice floor. The work of fit­
ting up the hall as a skati ng rink was accomplished in 
the m arvelously short time of twenty days. The 
floor being above the market, extra care had to be 
taken to insulate it  properly and at the same time 
make it water tight, and the following was the m ethod 
of laying or putting down this tank floor : First , there 
was put down a 2 inch thickness of asphaltum, then 1 
inch boards, two thicknesses of paper, then It 1 inch 
air space was made, then 1 i nch boards. two thick­
nesses of paper, then 2 inches of Georgia yellow pine 
plank, cal ked same as on board of  a ship. Upon this 
floor were placed the expansion coils, being" extra heavy 
1]4 inch pi pe, aggregating in all about 96, 000 feet. 
Upon this floor 3� i nches of water were frozen to make 
the skating surface. 

Directly opposit.e the hall is t h e  power plant in a one 
story engine and boiler house 80 X 45 feet, in which 
are two 66 inch by 16 foot retu rn tubular boilers, 
with pumps, filters, etc. , and a deep well p u m p, as 
water i!' sn pplied by an artesian well. The compressor 
of the ice machine is double acting, being 15 X 30 
inches, and is driven by a Corliss engine 20 X 42 
inch es, the fly wheel of which is a band wh eel, which 
also dri ves a 600 l ight incandescent and a 50 l ight arc 
dynamo. T h e  entire light for the hall is snppIied by 
this machine, which presents the novel sight of one 
engi ne running simultaneously an ice machine and two 
dynamos. On the roof of th is building has been 
erected the ammonia condenser. This building being 
about 85 feet from the hall, the  d istance the ammonia 
has to travel will  
be appreciated uy 
the reader. Freez­
ing is by direct 
expansion. 

A Glass Plate of 

Dlfl'erent Color •• 
This in vention 

pertains to a new 
product and its  
m a n u f a c t u r e .  
This product i s  
formed by two or 
more 1 a y e  r s  of 
t r a n s p a r ent or 
opaq ue glass cast 
u pon each other 
so as to constit ute  
a si ngle plate np­
on w h i c h ,  by 
m o u l d i n g  o r  
pressing, letters 
or designs of any 
shape or dimen­
sions can be re­
presented. 

J c itut i f  ic jlUttiClU. 1 8 1  
by the flattening roll or another one running behind whereby, on operating t h e  crank arm of the winding 
it, or still better, by the vertical pressure of an en- shaft, the tube may be raised or lowered to any de­
graved plate, or with cast d esigns and inscription.- sired extent .  Journaled at one side of the thrasher 
Moniteur de la Ceramiq ue et de  la Verreries. or other support is a driving shaft having at its upper 

• ' . ,  • end a bevel gear, extend i n g  over w hich is a h orizontal 
A PNEUMATIC STRAW STACKER. shaft on which is splined a sleeve fitted with two oppos-

The illustration represents a construction for stack- ing beveled gears, either of w h ich way be carried into 

ing h ay or stra w by means of a pneumatic tube which mesh with the beveled gear of the d rive shaft. The 

may be attached to a thrashing machine or placed in I adj ustable gears are brought into 01' carried out of 
position to be easily regulated and used �o advantage I action by a shif

.
ting.tever of the el?ow type, one of t�e 

in barns and other buildings. The i mprovement has wembers of W hICh IS connected WIth the sleeve, whIle 
the other extends over the top of t h e  turntable, where 
it engages pins placed nearer or farther apart, accord­
ing to the dbtance the t ube is to travel to the right or 
left, the engagemen t of the sh i fting lever by a pin 
causing the lever to s h i ft the sleeve, and thus reverse 
the d irection of revolution of the h orizontal shaft. 
The latter shaft carries a gear wh ich mesh es with the 
teeth of the turntable, and the inner end of  the shaft 
is journaled in an adjustable box control led by a screw 
shaft with a crank arm, whereby the driving gear may 
be carried entirely out of engagement with the turn­
table. It wi l l  thns be seen that the back an d forth 
lateral movement of the pneumatic tube is automati­
cally controlled, while vertical adj ustwent may be 
quickly and conveniently effected . 

KNAPP'S STRAW STACKER. 

been patented by Pet er Knapp, of  St.  Wendel l ,  Ind.,  
and is being introd uced by Joh n Ten Barge, of St. 
James, Ind. The tube is made i n  sections, connected 
and controlled by pivotally attached straps, the lower 
end of the t ube being held to turn in a table on the 
rear of the thrashing wachine 01' other support. Above 
the fixed table is a turntable secured to the lower joint 
of the t ube and provided with peripheral teeth, down. 
wardly extending bracket arm s of the turntable having 
friction rollers engaging the underside of the fixed 
table. Projected from the bottom section of the tube 

Conde nsed Food not a S u ccess fOI' Soldier •• 
Some time ago the War Department condu'lted ex­

periments with a view to reducing the weight and 
bulk of the soldier's rations without i mpairing their 
n utrit ive value. 'rhe report is  in part as follows, as 
stated in the Medi cal and Surgical Reporter : " A 
company of the seventh infantry was detai led and 
furnished with condensed rations, consisting of coffee, 

soup, bread, and bacon. The coffee and soup were 
in small tablets, which, when placed in boiling 
water, were read y for consumption in two m inutes. 
The bread was in small, flat cakes, the weight and 
hardness of a brick, but when m oistened s welled out 
like a sponge. The bacon was com pressed and needed 
only to be warmed in a frying pan. The soldiers 
started out with ten days' rations, but th e cam paigu 

was brought t o  an abrupt end after four days of 15-
mile warches. The food not only did not satisfy the 

h unger or give strength, but seemed to irritate the 
stomach." The Medical Record remarks : " Thus far 
the human laboratory, with its m ultiple, interdepend­

ent, and corn ple­
m e n  ta I' y m eth­
ods,  has a m o­
nopoly of i t s  own 
in fixing the pro­
per standards for 
digestion, assimi­
lation, and sub­
sequent growth. 
Each of the vari­
ed and s u b  t i J e 
processes of diges­
tion must n ecessa­
rily adapt them­
selves to the con· 
s t l' U c t i o n  and 
functions of an 
organ that has a 
pUl'ely v i  t a l  as 
well as a merely 
chemical d uty to 
perform ." 

The method of 
I ! I  a n  u f a c  turing 
this new prod uct 
is as follows : Up­
on a table provid­
ed with several 
rolls a c e r t a i II 
quantity of glass 
is poured, which 
is  leveled to the 
desired thickn ess 
ei ther by moving 
the table or the 
lowest roll .  Upon 
this plate, but be­
fore it h as cooled 
off, another q uan­
tity of  glass is 
poured, w h i e h , 
leveled with its 

GREAT ICE SKATING RINK AT WASHINGTON, D. C.-EXPANSION PIPING LAID BEFORE FREEZING. 

Ocea n Depth of' 

29, 400 Feet. 

The British SUl'­

veying ship Pen­
guin r e c e n t I Y 
found an ocean 
d e p t h  of 4, 900 
fathoms, or 29,400 
feet, in latitude 
230 40' S. ,  longi­
tude 1750 10' W. , 
southeast of the 
Friendly Islands. 
The bottom was 
not reached, how­
ever, even at this 
depth, as a fault 
in the wire caus­
ed it to break be­
fore the greatest 
d e p t h  of the 
o c e a n  at t h i s  
point h a d  been 
determined. It is 

respective roll, forms a second layer adhering 
perfectly to the first. If the two glass substances 
are of different colors, the plate obtained consists 
of glass of two colors, one upon the other. A 
plate of more colors can be produced in the same way. 
Then the plate is subjected to a moulding process in 
order to form the various designs or specially large 
letters. The impression can be accomplished either 

are arms pivotally connected with a bow frame ex­
tending around the elbow section of the tube, and at 
the center of the frame is supported a pulley and a 
winding shaft having a crank arm, the long forward sec­
tion of the pneumatic tube rest ing on a beam connected 
by side bars with the bow frame. A cable secured to 
the winding shaft is passed over a double pulley car­
ried by the turntabl e  and over the upper pulley, 

said that the deepest cast hitherto obtained was one 
of 4, 655 fathoms, or 27, 930 feet, near Japan. 

. �  . . .  
DURING 1894, 3, 315 patents relating to electricity 

were granted in Great Britain,  the United States, and 
Germany. Of these, 1 , 130 were British, being one­
twentieth of all British patents, 1, 704 were American, 
and 481 were German. 
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@orresponc)ence.  
M i neral 'Vool. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of Feb ruary 15 appears an article 

under t he t i t le " Danger i n  Mineral Wool," which is 
misleadin g. It i s  therein stated that . .  the th reads, 
tho ugh very slender, being finer than cotton fi bers , 
are of glass, and pieces of them may, unless t h e  mate­
rial is carefully handled, get under the nails, or into 
the skin, causing painful  irritation. " 

The reader inexperienced i n  the use of mineral wool 
would llaturally infer, from this statement that the 
fibers are britt l e and hard like glass. On the contra­
ry, the fibers of mineral wool, w hen it is properly made, 
are soft and pliant, and can be handled without 
danger. 

The writer has been, (or '- ' . ' V years, closely con­
nected with the  manufact ure an.-' 'se of this material, 
and has never known an y onp '. J be injured by han­
dling i t .  Men, continnally in the employ of this com ­
pany for over ten years, have daily handled mineral 
wool, in the chambers where it is packed for sh ip­
ment, and in applying it to its various uses, employ­
ing their  bare h ands to compact it in place, in the 
floors and walls  of  buildings, in refrigerators, and 
other places, wit hout inj ury or d iscomfort. Neither 
the writer nor his a�soci ates have ever known any one 
to be inj ured by breathi ng dust from it. I n  fact, 
mineral wool can be handled with as m uch safety, 
and q u ite as l i ttle inconvenience to the handler, as 
brick, lU lllber, or other building material .  

Clevelan d, O .  A. H. MASSEY. 

A u stralian Plati nulD. 

The assertion th at New South Wales is  exception­
ally rich in the useful minerals has again become veri­
fied by the discovery of valuable platin um deposits at 
Fi field, in t h e  western portion of the colony, of which 
the Parkes auriferous re gion forms part. Platinum 
h as previously beell recorded aE' occurring i n  the 
colony in the sea beaches bet ween the Richmond and 
Clarence River�, on the northern coast ; in ironstone 
and decomposed gneiss near Broken Hill, and grains 
of metal have not infrequently been met with by 
miners working variou s  auriferous drifts in different 
parts of the colon y .  But until  the o pening up of the 
Fifield platina deposits, there h ad been no production 
u pon a �()lll mercial scale. The field was first opened 
up in 1893, though the presence of platinum was re­
corded many years previously by a working mi ner, 
who recei ved government aid to prospect the district. 
The formations represented are silurian slates in truded 
b y  diorite, and fossiliferous �andstones and li mestone 
of devonian or silura-devonian age. The platiniferous 
lead is  a litt le  over a mile lon it' ; i t  varies in width 
from 60 feet to 150 feet, and is covered with from 60 
feet to 70 feet of loam. The precious metals are prac­
tically confined to the bed rock and the d rift for 3 
inches above the bottom. Nugget,s which weighed 
from a few grains up to 5 d wt. have been occasionally 
foun d .  The crude metal contains about 75 per cent of 
platinum , and realizes at the present time upon the 
field 24s. per onnce. The quantity of platinum per 
load of wash dirt varies from 5 dwt. to 12 d wt. , while 
t h e  total value of the previous metals per load varies 
from 9s . to 37s. In t h e  vicinity of Fifield, at an eleva­
t,i on of over 100 feet above the l ead now being- worked, 
beds of  cement and ind urated ferruginous shales oc­
cur, wh ich are of tertiary age, or e Ven older. T hese 
beds contain a l i ttle gold and platinum, but not where 
h itherto explored in payable q uantities. Mr. Jaq uet, 
geologica l surveyor in the New South Wales Mines De­
partment,  is of opinion that the preci ous metals in the 
recent deposits have been derived from these older 
conglomerates ; that the latter have been disinte�rated 
and �round sluiced by nature, and the deposits now 
being- worked represent the resultant concentrates . 
Other b ... ds contai ning platinum and gold probably 
occur under the fiats in t he vicinity of Fifield and 
Burra B u rra. The prospecting of these fiats, how­
ever, w iII be  a tedious operation, since they are for the 
most part of great extent, and there is  nothing upon 
the surface to indicate the path of gutters below. 
The development of the field has been m uch retarded 
by d ry seasons and the consequen t shortage of water 
for sluicing pu rposes. The Fifield platilla lead has al­
ready yielded 1, 200 ounces of platinum, and the gold 
obtained u pon the w hole field since 1893 totals about 
1, 800 ounces. At the present ti me 7, 000 loads of wash 
dirt are dum ped around the various clai ms awaiting 
treatment.-The Colliery Guardian. 

. 1  • . . 
A FRENCH statistician has given some interesting 

figures relati ve to th eaters. Bet ween 1751 and 1895 
no fewer than 750 E uropean playhouses were destroyed 
by fire. The average life of a theater is found to be 
22� years. In striking contrast to the comparative 
short life of a theater is  that of the actor. In s pite of 
late hours, hard work and a Bohemian atmosphere, 
the average duration of life in the theatrical profes­
sion is high. 

J' c itut i f i, �tutticau. 
A NOVEL HAND CAMERA. 

The Paris Photo Gazette says : ., M. Joux h as just 
lately perfected a ne w form of h and camera which he 
has used for several mon ths, and which gives excel­
lent results. One of the princi pal improvements is 
what he terms the ' block system. '  By this arrange­
ment it  is i IlJ poss i ble to expose the same plate twice, 
since t h e  sh utter cannot be released until after the ex­
posed plate has been changed. 

" '],he m ode of changing the plate is  very simple, the 
construction of the m agazine being such as to permit 
of its returning com plet ely into the box after a plate is  

Fig. 1 .  

changed, and there I S  no lost space, th e whole camera 
being very cOlllpactly built. As shown in Fig. 2, the 
chang ing of the plate is effected by pulling on th e 
handle at the lower part of the side ; in this way 
the size of the m agazin e (one of the sides of which is 
shown extended) is  in creased, and the extended 
magazine draws out with it  at the same time t.he stack 
of plates, with the exception of the one situated at the 
top. 'l'his one, held back by two small hooks, remains 
in place and finally falls to the bottom w hen it is no 
longer sustained by the rest of the pile. When the 
magazine is pushed . back, the pile of plates slide over 
the fallen plate at the bottom, at the same tble bring-

Fig. 2. 

ing a fresh l . ;"te at the top in�v position for the next 
exposure. 

" The m ag . •  zine contains eighteen plates, and an 
ind icator, mo ling automatical ly, al ways shows the 
number of e:ll. posed plates. A clear finder with a 
cover folds down into the thickness of the box, 
when the camera is  put in its carrying case. The 
objective with an iris diaphra.gm i s  a very rapid 
Zeiss, F;8 ; the front part of the box is moved back 
and forth by mean s of an ornamented button, and 
allows a focus of frolll olle meter to in fin ity. 

" Th e  shutter placed between the lenses is of vari­
able speed ; it is worked with the finger or with a 

Fig. 3.-POSITION WHEN CHANGING PLATES. 

bulb, and perm its ti me or instantaneous exposures. 
The size of the p late is 6�f by 9 cm. The apparatus, 
loaded with eigh teen plates, weighs  1, 500 gramme!;:, 
4 lb. ; its d im ensions are 18 centimeters long, 8 thick 
and 1 1  wide." 

Science Note •• 
A large collection of 17,000 stuffed birds and many 

series of bird skeletons has been bequeathed to the 
British Museum by the late Mr. Henry Seebohm , the 
naturalist. It is the most valuable g ift made to the 
natural history section of the museum in a qnarter of  
a century. Its  ornithological collection i s  now the 
largest i n  the world, consisting of 300,000 specimens. 

A n e w  apparatus for measuring the penetrative 
power of shot has recently been introd uced in Ger­
many by Herr Muller. The shot i8 fired into a large 
water trough through a thick gelatine plate, which 
closes at one end of the t rough. The shot holes in the 
plate immediately close up after the shot has passed 
through, thus preventing the escape of the water. 
The bottom of the trough is divided by transverl'e 
ri bs, which retain the shot where it falls. When the 
firing is completed, the water is run off and the posi­
tion of the shots observed. 

Experiments made with electricity on the toxins of 
disease by M M . D 'Arsonval and Charrin show that 
the effect is to attenuate the toxin, converting' it  into 
a useful antidote. The toxin of th e diphtheri tic and 
the pyocyanic bacilli was subjected to the physical 
action of currents of high freq uen cy. The curren t  
h ad no direct influence o n  t h e  vital ity o f  the microbes 
themselves, but m odified the liquid in which thev 
live so as  to render it noxious to them. Th e action �f 
the current, it is asserted, is not chem ical, but purely 
physical. In twenty minutes a virulent poison can be 
turned into vaccinating matter. Electricity is to be 
tried on animals infected with the tOXlDS to see 
whether the effect is the same on living tissue. 

According to a paper on " The Temperature Varia­
tion of the Thermal Conductivities of Marble and 
Slatf'," contributed to the America n Journal of Science 
by B. O. Pierce and R. W. WiIlSO.l, such a tempera­
ture variation does not exist ; in other words, marbl e 
and slate conduct h eat equal ly well at all tempera­
tures. The resnlt is of some im portan ce to the ph y sics 
of the earth's crust, and the mlwner in wUch it  was 
arrived at d iHplays some ingenuity. Two faces of a 
slab of m&rble or slate were kept at different tempera­
tures, and the fall of temperature between one sur­
face and the other was determined by means of ther­
mopiles. Now it is  admittedly difficult to determine 
the temperature accurately at a certain point, and 
borings lead to error in estimat ed depth.  So the ex­
pedient was adopted of slicing the slab into a series of 
layers pressed together, between every two of which 
a thermo-couple was introd uced. The interstices were 
only a few tenths of a mi llimeter, and experiments 
with different intervals prove d that the errors in the 
temperatu res observed did not exceed 10 or 2° Centi­
grade. On plutting the tem peratures and d i stances, 
the temperature was found to h ave fallen uni formly 
throughout the slab. If the  conductivity had been 
higher at higher tem peratures, th e  faU on the hot 
side would have been more decided. The tempera­
tures ranged from 3500 C. to zero. 

Prof. Ira Remsen describes (in Science) a curious case 
of the accumulation of marsh gas under ice. A num­
ber of skaters were on a large artificial lake covered 
with ice. In places w hite spots were noticed in the 
ice suggesting air  bubbles. A hole was bored i n  the 
ice and a match applied. The thin jet  of  flame 
burst up and the gas was found to be marsh gas 
formeu by the decomposit ion of organic matter at the 
bottom of the lak e .  Prof. Remsen suggests that skat­
ing ponds il l u minated by natural gas are among the 
possibilities of the future. 

Experiments on the spreading of disease by burial 
made by Dr. Loseuer tend to prove th at there i,  l i t­
tle danger of infection from th e practice. Carcasses 
of animals infected with different diseases were 
buried as nearl y as possible as h u m an bodies would 
have been.  Bacilli of cholera could no longer be 
found in the remains after 28 d ays, those of typhoid 
fever disappeared after 96 d ay", those of tuberculo­
sis after 123 days, those of tetanus were very viru­
lent after 234 days, but d isappeared after 361 days, 
while the anth rax bacilli continued in full force to the 
end of the year of investigation. In none of these d i s­
eases save that of anth rax did the germs find their 
way to the surrounding soil and water. 

M. E. C h aix, says the Revue Scientifique, wishing to 
find out w heth er in calm weather the air of the seashore 
contains an appreciable q uantity of sea salt, made 

• • • , • several experim ents in Jersey, in August, 1 895. In eacn 
I n troducti o n  of the ThermolDeter i " to France. experiment he caused, by means of an aspi rat or, a 

The history of the introduction of the first hermilt- thousand liters (30 cubic feet) of air to pass through a 
ically sealed thermom eter into France is conta ined in solution of silver nitrate. In e7ery case there was not 
Cosmos of recent date, with extracts from the cor- th e least cloudiness of the solution, proving that the 
respondence of Pierre des N oyers, secretary of the air contained no salt. This is not at all surprising, for 
Queen of Poland. In 1657 h e  sent a description of a it is well known that the air contains  salt only when 
Florentine thermometer to M. Boulliau, of Paris , with th e wind carries off salt spray held mechanically in 
a drawing of it, which is  reprod uced in Cosmos, and suspension, and derived from the wave crests; the 
in 1658 a specimen of the instru ment was sen t to Paris" salt of sea water cannot evaporate into the atmosphere. 
and was apparently used by M. Boull i au on JUlie 25 The evident conclusion is t hat, to obtai n  the beneficial 
of that year. This  thermoIlJeter was grad uated by action of sea air, we m ust �o where the air is suffi­
means of small black enameled knobs on the outside ciently agitated by the wind to continually hold sea 
of the tube, and was subseq uently improved by the water in sllspension. Such localities are infinit€'ly 
Accademia del CiwentQ. -Natul'e. mOl'e beneficial .and a.etlve. 
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J ,itutifi, )mttitJu. 
Eft"ect o� Temperatnre npon Strength of Wronght covering an acre of ground, will be another feature may become important, where the success o f the arti-

Iron and Steel. of the garden. A central dome 60 feet high will cover cle or the enterprise of the proprietors extends th e 
At a recent meeting of th e American Society of the palm house, and smaller buildings of similar con- original limits, and the right to protection will gro w 

Mechanical Engi neers, Mr. R. C. Carpenter described struction will be erected for nurseries and rain shel- with the growth of its reputation and the territory cov-
a serie8 of tests cond ucted in th e testing laboratory of ters. ered by its sale. 
Sibley College, with a vie w to determine t h e  effect of The trustees of Columbia Uni versity h ave agreed to � , • • •  
tem peratu re u pon the strength of  wrought iron and deposit its herbarium and botanical library in the The E n d  of an Electri c Patent War. 
steel The tests w ere made upon a 100 ton Emery m useum build ing and t he mycological h erbari u m  of J. The long fight between the General Electric Coru-
testing machine which was b uilt by William Sellers B. Ell is, of Ne wfield , N. J. , will  also be preserved there. pany and the Westinghouse Electric and Manufac­
& Company for the C olumbian Exposition. Lect,ures will be deli vered i n  t he mUE'eum, and th e  turing Company h as at last been end ed. For nearl y 

'ro enable t.he test. piece to be m ai n tained at the work of the garden wi ll be pubiished from time to a year those largely interested in the two com panies 
desired tem perat.ure for a considerable length of time, ti me in pamphlets. have been endeavoring to come to some arrangem ent 
i t  was inclosed in a solid hlock of cast iron, made in T h ree miles of stone driveways will be constructed which would red uce ti,e competition between the t wo 
t wo h ah-es , iongitudin ally, and clamped upon the wi th i n  the garden,  and t wo drive way b ridges, be- concerns, wh ich are the largest m an u factu rers of elec­
�peci men. A m ercurial thermometer, the  upper part sides many foot bridges, will span the Bronx. Foot- trical appliances in the country. The rivalry between 
of w h ich was filled with nitrogen to prevent vaporiza- paths will afford access to every part of the garden. the compan ies has been great, and has resu lted in 
tion of the mercury at high tem peratures, was placed A temporary n ursery has been establ ished in the many expensive lawsuits. It is E'aid that the patent 
in direct contact with the test specimen within the I garden. and about 2, 500 trees and sh rubs are read y litigation between the two companies has cost se veral 
cast i ron box, which was h eated from below by four for transplanting. T h e native flo ra in the garden will millions in lega l expenses and for the services of ex­
B unsen burners. T h is method of h eating proved sat- be preserved. The trees will be carefully labeled. perts. The result of th is li tigation has been to in­
is factory, and gave very uni form result!". The best Aquatic  and bog- plants will be cu ltivated in the crease competition, lower prices and benefit man y 
specimens were t urned down to a d iameter of one-hal f Bronx Ri ver and ou th e  marsh land in the garden. smaller concerns. 'rh e  following statement has been 
inch for a length o f  8 '8 inc hes. Thirty speci mens of The engineers have surveyed the garden and made given out b y  the Gen eral Electric Compan y : 
w rough t iron an d t wen t.y-five of steel were tested , the  topographical maps on a scale of 50 feet to the inch, " Negotiat ions bet,ween the General Ele'!tric Com­
tem peratures vary i n g from 22 degrees to 825 degrees �ho w i ng e very detail of th e garden. These will be pany and the Westinghouse Electric and Man u factur­
Fahrenheit .  shown on th e  evening of March 26, a t  the reception of ing Company have resulted in an arra ngement with 

Results. -The g eneral res u lts of the test sho w t h at the New York Academy o f  Sciences, in the American respect to a join t use of the patents of th e  t wo com­
all the c urves h ave a point  of contraflexure at about Museu m  o f Natural History. It is expected that sev- panies, s ubject to existing licenses, on terllls which are 
70 degrees Fah. and another at a temperatu re not far eral years' time will  be required before all the plans considered m utually advantageous. 
from 500 degrees. The maximum strf'ng th is foun d at for the garden can be realized. -New York Times. .. It has been agreed that after certain exclusions 
tempera t u res of 400 to 550 degrees Fah . A t  tempera- • I . ,  • the General Electric Com pany hns contr i b uted 62� 
tu res higher than th is, all the materials show a rapid ly  Trade Marks a n d  Trade Names. per cent. and the Westinghouse Electric and Man ufac-
decreasing- strengt h .  T h e  variation in strengt h with The A merican Dr uggist and Pharmacer.tical Record turing Compan y  37� per cent in val u e of the COIll -
chan ge o f tem perature is marked ; thus, for instance, clearly defines t h e  nature and extent to which pro- bined patents, and each compan y  is l icen sed to U E' t!  
with w rought i ron , if we re presen t th e  strength at tection is  afford e d  for trade marks and names. A the patents of t h e  other com pany, except as to the  lIl a t­
temperature of 75 degrees Fah. as 100, t h at at frol ll 22 trade mark is  a s y m bol arbitrarily selected by a man u - tel's excluded , each paying a royalty for a n y  use of t h e  
degrees t o  2 5  degrees i s  103 t o  104, a t  500 d egrees Fah .  is i fact urer or dealer and attached to hi!! wares to indi- combined patents in excess of the val ue of its con t ri -
126, while at 825 it would be represented by 80 '7, wh ich cate that t h ey are his wares. In selecting such a de- bution to the patents. 
is 63 per cell t of t h e  m axim um s trength ; beyond this vice h e  m ust avoid words merely descri pti ve of the ar- " Th e  patents are to be ma naged by a buard of con ­
point the strength steadily decreases. ticle or its q ualities, or such as have become so by use trol consisting of five member!!, two appoi nted by ea ch 

The c u rve for tool  steel has the same general form. in connecti o n with known articles of commerce. He com pany and a fi f t h  selected b y the fou r  so appointed. 
the tem peratu re of maxi m u m  strength being, h o wever, must al so avoid words-e. g. ,  geograph ical names-- Both companies have acquired d u ring their existence 
about 400 d egrees. T hat for mach inery steel is si mi- which are descri ptive of the loeal origin of t he goods, a large number of valuable patents, and numerous  
lar, but no experi m ents were made at  l o w  tem pera- if other person s  have the righ t  to deal in goods of s imi- su its have been instituted in consequ ence of the in­
t ures and no cri t ical point was observed. lar origin. When it has become generally known in fringement of t h ese patents by one party or the other, 

The elon gation in 8 inch es of length for the tool steel the trade that this  word or symbol has been taken by or by their customers. In  the prosecution of these 
and wrought iron is show n  in  curves of t he sam e gen- one d ealer or man ufacturer to i ndicate h is goods, h e  suits large sums of money have been expended and 
eral form, which agree in showin g �mallest elongation acquires a title to it for th at purpose, and no one else the general expenses of the I'om panies have in this 
when at a temperature about equal to the boiling can Uile it Aven innocently. manner been greatly increased . I t  i s  expected that 
point of water. A trade name is of a different character. It is de- the economies to be effected will be very considerable, 

TESTS OF WROUGHT IRON SPECIMENS. scripti ve of t h e  manufact urer or dealer himself as and that th e two companies and their customers will 
Temperature in degrees Tensile strength .in £ounds m u c h  as his own name is, and frequently, like the be mutually protected. Fahrenheit. per square mc . 

names of business corporations, includes the name of .. The especial incentives which led to the arrange-23 50,500 
82 48,820 the place where the business is located. If attached ment at this time w ere th e recent decisions i n  favor of 

250 54,010 to goods, it is designed to say plainly what a trade patents of the  Ge eral Electric Company controlli ng 
320 57,240 mark only indicates by association and use. The em- the overhead system of eleckic rail ways, the approach-

: :::: ployment of such a name is subject to the same rules ing trials on a nu mber of other im portant General 

825 39,330 wh ich apply to t h e  use of one's own name of birth or Electric pat.ents on controllers an d  details of electric  

TESTS O F  MACHINERY STEEL SPECIMENS. baptism. Two persons may bear the same name and railway apparatus and systems and other electrical de-
Temperature in degrees Te'lsile strength in pounds each may use it in his b usiness, hut not so as to deceive vices, and the equally strong position of t h e  Westi ng-

Fahrenheit. per square inch. the public and induce customers to m istake one for house Company in respect to power transm ission . 
73 63,650 

the other. The use of one's own name is unlawful if covered by the patents of Ni kola Tesla, and in view of 300 68,680 
525 116,370 exercised fraudulently to attract custom from another its other patents in acti ve l itigation, some of which 
575 105,660 bearer of it. are of controlling im portance. " 
680 58,120 Trade marks, properly so cal led , may be violated by .. , • • .. 
300 55,460 

accident or ig norance. The Jaw protects them, never- The Sandstorm In New Jersey. 
'l'EST OF TOOL STEEL SPECIMENS. theless, as property . Names which are not t rade The face of the great sand plains of south Jer�ey 

Temp;�'::;���i
tegrees Tens��;���:;:

i
�

cE�unds 
m arks, strictly speak ing, may be protected likewise if have been considerably ch anged by the recent h i g- LI 

28 107,990 they are taken with fraud ulent intention, and i f  they winds, which caught up the  sand and piled it agai nst 
75 140,080 are so u sed as to be likely to effect this intention. houses, fen ces or any other obstruction. Cuttings and 

:: �::: It has been very correctly said that the princi ple of ditches h ave been fi lled in, great piles of sand were 

425 145,200 the decided cases is  this : That no man has a right to caught by bushes and heaped up in some places un til 
600 120,170 sel l h is  own goods as the goods of an other. The pri ll- the sand mound was over twenty feet high, and some 
825 103,740 ciple may be expressed in different form by saying : of the roads are almost im passable, owing to the 

T h e  auth or of the paper states th at h e  i s  largely No man has a right to dress himself in colors, or adopt amount of sand which was blown on them. T h e  Penn­
in debted for t h e  above data to a t hesis investigation and bear symbols, to which h e  has no peculiar or ex- sylvania Railroad had men at work day and n i g-h t  
o f  O .  R. Wilson and R .  L .  Gordon, of Sibley College. clusive right, and th us personate anoth er, for the pur- during the storm to keep their tracks  from being 

4 '  • • •  pose of  i nd ucing th e public to suppose either that he buried in sand. The sand si fted in to hou�es and barns, 
The New York Botan i c a l  Garden . is that other person or that he is con nect ed with and covering everything with a gritty d eposit. Travel i n  

With the o pen ing o f  spr ing, work w i ll b e  prosecuted selling t h e  manufacture o f  s u c h  other person, w h i l e  h e  this  part o f  t h e  country during the high winds was 
o n  the Ne w  York Botan ical Garden , w hose man agers is reall y "eIl ing his own.  It i s  perfectl y  manifest that almost impossible, fol' the sand was blinding a n d  
propose to make i t  o n e  of the finest places of the to do these things is  to commit a fraud, and a very worked into cloth i n g  s o  a s  t o  irritate the skin,  while 
kind in t h e  world. The plflns  of th e garden h a ve I gross fraud. h undreds of people are suffering from sore eyes as the 
been form u l ated by Cornel ius Van derbilt, president The right which any person may have to the pro- result o f  their exposu re to the great sand!!torm. 
of the garden, President Seth Low, of Col umbia Col tection of a court of equity does not depend u pon any • I • , • 
l ege, Wil l iaUl E. Dodge, J udge A ddison Brown and exclusive right wh ich h e  may be supposed to have to '.1'0 B o re Glasll. 

P rof. N. L. Britton, and preparations to carry them a partic ular naIlle or to a particular form of words. Strong gla�s plates are bored through by meaIl S of 
i n to effec t have been com pleted. It is expected t hat His right is  t o  be protected against fraud, and fraud rot.ating brass tubes of the necessary diameter, which 
by the end of warm w eather great advances will may be practiced against him by means of a name, are filled with  water d uri ng boring.  To the water 
have been m ade toward beautifying- the region set t.hough the pel'8on practicing it may have a perfect t here is added finely p ul verized emery. The bori ng 
apart for the gard en . right to use that name, provided he does not accom- c ylinder is put into motion by m eans of a dril l  or bow 

The garden wi ll  com prise 250 acre.;; appropriated pany its use with such other circumsta nces as to effect d ri l l. Weaker glass can be provided with holes i n  an 
from B ronx Park, near t h e  Bedford Park station of a fraud upon others. easier manner by pressing a d isk of wet clay upon t he 
tlJ e Harlem Railroad . T h e  land abounds in nat ural The offense i!! not m erely in d u pl icat i ng, for simi- glass and making a hole through th e clay of the width 
beau ties, which will , of course, be preserved . larlty, not identity. is t h e  usual course when one seeks desired, 80 that the glass is laid bare h ere. Then 

A build i ng with th ree stories ana a bas� ment, and to benefit h i mself by t he good name of another ; but molten lead i s  poured into t h e  h ol e  and lead a n d  glass 
having a total floor space of 90, 000 sq uare feet, is to be in many cases the effect of i mitation depends upon the d rop down at onre. T h is m ethod is ba sed u pon t h e  
erected near t h e entrance t o  t h e  garden for u s e  a s  a propinq uity, esperially whel'e th e  name i s  one applied q uick, local heating of t h e  g lass, whereby i t  obtains a 
m useum. It. will also contai n rooms for a l ibrary, an to a business or a store, and th e  similar use would not circular crack, the outline of which corresponds to t h e  

economic m useum, herbaria, laboratories and also lead t o  dece pt ion. B ut it is different where the field outline of the hole made in t h e  clay. T he cutting of  
apartments where btudents may st udy special sub- of action is a locality, or t h e  commercial world , ItS in ,' glass tube!', cyl inders, etc ., in th e factories is  ba�ed 

j ects. the use of a trade mark. Though sometimes [I. name upon the same principle, says a Pittsburg pa,per called 
An immense horticultural house of iron and SllUllI, IUlIilJ.JXled at tA" forJXlation of a. bUlliQQ1I1I ou a llJ:uall llcu.le China, Glus and Lamps. 
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.. 
ROENTGEN l'HOTOGRAl'HY. 

The fish shown in t h e  cut is a most beautiful exam­
ple of Roen t gen photographv. It was taken by Prof. 
Vicentini, of Pad ua, Italy, and has been aptly com­
mented on as looking like a fossil fish . It is worthy of 
com parison with the best that has yet been done. 

We h ave recei ved two exquisite examples from the 
Case School of Applied Science, Cleveland , 0 . . due to 
Prof. Dayton C. M iller. One represents  a h and and half 
of  t h e  forearm, with wonderful distictness, every bone 
being clearl y and sharply brought out. We regret 
that want of space preve nts our 
reproducing i t. Another shows 
an aluminum medal. Twenty 
minutes and five m i n utes expos­
ure respectively were required for 
them, with a spherical Crookes 
tube, and six inch ind uction coil, 
with three amperes at twenty 
volts in  the pri mary. The arm 
was held in place by bandages, 
the plateholder was closed with 
pasteboard slides, and the tubes 
were twelve inches from the 
wrist. A number of other im­
portant results have been ob­
tained b y  Prof.  Miller at the 
Case School, largely in the di­
rection of physi ology. 

J , ieutifi, �meri'Ju • 

COlDlDcree Across Behri ng StraUs. 

Dr. Benjamin Sharp, at a recent meeting of the 
Academy of Natural Sciences, Philadelphia, gave some 
suggesti ve information about possible ancient com­
merce across Behring Straits. The distance is about 
forty miles and i n  the middle are the Diomede Islands, 
say twenty miles from each shore . 

On the American side there is abundance of wood 
from w hich canoes, etc. , migh t be made, but there is  
none on the Siberian side. T h e  skin boats u sed by 
the Siberian natives, made from walrus hide, could 

Flames h ave been tested in 
t h e  X rays and have proved 
almost transparent. Flame, it 
is interesting to remember, is 
also almost transparen t  for ligh t 
waves. In the article on this  X RAY l'HOTOGRAl'H OF A FISH, B Y  l'ROF. VICEN TINI. 

subj ect, on page 103 of the pre-
sent volume of the SCIENTIFIC AMERICAN, the use 
of a fluorescent compound for the emulsion was sug­

gested. D r. Pupin, in this city, and others h ave done 
work u pon this l ine. A ph osphorescent plate was 
tried i n  the plate holder, phosphorescent zinc sulphide 

was applied to the plate, and other variations on the 

same theme were tried with results at least of inter­

est. In the light of these experiments, it is of in terest 

to note that Capt. Abney, the eminent Engl ish  a u­

thority, has gone so far as to hold that the X ray ef­

fect is due possibly to phosphorescence or else to some 

unknown action prod uced by the X rays upon the 

glass within the plate holder. 
T h e  rays have been foun d  by Prof. J. J. Thomson, 

of Cambridge University, England, to operate po wer­
fully to discharge electrified bodies,  and the electrified 
plate h as proved a far more d elicate test for the pres­
ence of X rays than is the phosphorescent 
one. The rays seem to convert non-con­
ductors into cond uctors, as no dielectric can 
prevent the discharge; no direct d ischargin g  
power can be attributed t o  the rays i n  Prof. 
Thomson's opinion. 

Prof. Dewar has produced results going 
t o  show that transparency to the rays varies 
in an i n verse ratio with the atomic weight, 
instead of with the specific gravity. Their 
use has been suggested for d istinguishing 
true from false precious stones. It is report­
ed that di amonds are relatively transparent 
an d that true pearls are opaque. The dia­
mond test as detailed bears out Prof. 
Dewar's theory. 

Elihu Thomson has tried some interesting 
experi ments in getti ng manifold photo­
graphs by superimposing a n umber of layers 
of sensitized photographic papers, with the 
re�ult that a p hotographic plate could 
recei ve an impression through a nu mber 
of sheets of bromide paper, each of which 
also would develop a feeble photograp1.l . 
He also strongly recommends intensifica­
tion . 

Ni kol a Tesla h as worked upon the subject 
with fine results, getting ph otographs of 
the shoulder, foot and head with exposures 
ranging from 15 minutes to an hour. He 
also has worked at most remarkable dis­
tances, one very clear exam ple heing pro­
duced at a d istance of eleven feet from the 
source of the rays and through a wooden 
cover with half an hour of exposure. He 
has found that a feeling of sleepiness is pro­
duced when the h ead is exposed to the rays 
in being ph otographed. 

In the article in t h e  SCIENTIFIC A MERI­
C A N  already alluded to, the gravi tational 
a spect of the rays is  spoken of. This  aspect 
has been somewhat fully considered in an 
elaborate paper by Prof. Oliver Lodge, of 
England, with natut'ally somewhat negative 
results. 

not have been sewed sufficiE'ntl y tight by bone needles 
to have served to cross th e strait. The distance is 
bridged by ice about once in five years, b ut the pass­
age across is considered q uite dangerous, and nothing 
but the love of tobacco will induce a native to ven­
ture. The i n habitants of the Asian side appear to have 
been more influenced by the Eskimo arts than the re­
verse. 

These facts and the general bearing of Dr. Sh arp's 
observations are unfavorable to an extended early 
communication from the Siberian Coast to the Ameri­
can.-Science. 

DR. l'UPIN'S X RAY PHOTOGRAl'H OF A WOUNDED 
HAND. 

The X ray view of the wounded hand which we give 
our readers is one of the most recent ach ie vements in X 

Copyrighted by William Beverley Harrison. 

ray photography, and is interesting not only from the 
unique subject, b ut from the fact that it has been ex­
ecuted in this city as a guide to surgical treatmen t. 
The victim is a person well known in New York, and 
is a member of one of the leading law firms of the city. 
He was injured by the accidental d ischarge of a small  
gun while shooting over a friend's preserve i n  Eng­
land. In the grass or bush es he saw a small cannon. 
W h en stooping d own to examine it the weapon was 
discharged, probably by h i s  foot catching or touching 
an invisible wire attach ed to i ts lock and lying in the 

grass. He was in the act of 
reaching forward with h is hand 
when the explosion took place, 
and the entire charge entered 
his hand when only some two 
feet from the muzzle. The can­
non h ad been placed there by 
gamekeepers with a view to ar­
resting poaching, and it h ad 
been their design to load it with 
a blank cartrid ge, but by acci ­
dent  a loaded cartridge was in­
serted. 

The sufferer, after having' his 
hand treated, returned to Anle­
rica, an d being a personal friend 
of Dr. Pupin, of Columbia Col­
leg�, the latter took special in­
terest in producing an X ray 
photograph of the hand. Not 
onl y  was the subject one of the 
most interesting th at had ever 
presented itself to Dr. Pupin, 
but it appeared possible that 
the photograph might be a 

valuable guide for surgical operati ons. 
This extraordinary and successful photograph shows 

with great d istinctness some seventy-t wo flhot em­
bedded in the h and, which s hot are, of course, more 
easily counted in the large photograph than in the di­

minished reproduction given h ere. Several of the pel­
lets have alread y been extracted, but it is helieved 
th at with the aid of this photograph the operation of 
rel ief may be carried on with great certainty and pre­
cision.  

The Crookes tube used in prod ucing the photograph 
was a spherical one ; the t ime of exposure was twenty 
m inutes ;  a powerful induction coi l operated by the 
incandescent lighting c ircuit, with a rotary circuit 
breaker, was employed to excite the tube. The circuit 
breaker was actuated hy an electric motor. 

It is  not going too far to assert that Dr. Pupin has 
p roduced in this exam ple one of the most 
in terestin g examples of X ray photography 
that h as yet been produced . Its value from 
the s urgical point of view is obvious. Oth er 
examples of his  work were of almost equal 
interest; one especially of a hand showing a 
long standing d islocation of the th umb 
joint should be cited. 

. ' . . .. 
Another Dark Star. 

The star catalogued as 70 Ophiuchi ,  by 
Flamsteed 117 years ago, was discovered b y  
William Herschel to be an unequal douhle. 
Its period as then apparent was 93 years. 
The star is now known to be behind time. 
Left to itself it would have completed its 
circuit in 88 years. There exists in the  sys­
tem some unknown disturbing force. After 
man y  unsuccessful attempts to account for 
the erratic m otion of the star, Dr. See 
offered an explanation. The star had hith­
erto been treated as a binary , whereas it 
should have been treated as a ternary. An 
obscure disturbing ,  body must be present 
in the system. This am ounted to a dis­
covery. 'fhere is now no doubt that 70 
O phi uchi is a triple star composed of two 
suns l inked with a d ark body ; the latter 
with the sh ining satellite describes a very 
eccentric orbit around the chief star in 88 
years, whi le it revol ves around its com­
panion in 36 years ; hence the nl8�ss and 
dimensions of th e  system are at once 
known. The three bodies taken together 
possess 2 '8 ti mes the gravitative force of the 
sun, and the  mean radius of the subordinate 
pair is 28 t imes the d istance of th e earth 
from the sun, that of th e orbit Neptune 
being 30 times t h e  sallie unit. 

Miss A. M. Clerke, from whose article 
in Knowledge we condense the above, says 
that " the condit iolls in th i s  system are such 
that an actual collision would be no illl­
probable event ." 

.. 4 '  � .. 
It i8 im possible to resist the clmclu­

sion that our views of the great m y stery of 
gravitation may yet be somewhat clarified 
by our study of the new non-refrangible, 
unreflectable X rays. 

DR. l'UPIN'S X RAY l'HOTOGRAl'H OF A HAND CON TAINING 

TUBES differing from the ordinary Crookes 
tubes are now for sale in London. They 
are called " X  ray focus t ubes, " and are 
intended for taking the Roentgen photo· 
graphs. SEVENTY-TWO SHOT. 

© 1896 SCIENTIFIC AMERICAN, INC.



J c itu t if i c jmttican. 
PREPARATION OF LAMB AND KID SKINS FOR in the drench tub at a time, and paddled for 12 hours, four h ou rs, which softens and makes the stock pliable. 

GLO VES. the operation removing the lime a nd opening the pores The skins are then colored. A skin is first slicked 
Kid gloves are made principally from lam b and kid of the skins. The ski ns are then put into a revolving out smooth on a lead covered table and given a wash of 

skins i m ported from Brazil ,  France, and Germany. drum containing a tan ning liquor com posed of alum, potassium bichromate and soda ; the solution prepar­
They corn e  to th is  country packed in bales containing salt, flour, and the yolks of eggs. After re vol ving in ing t h e  skin so that it will take t h e  coloring i ngredi­
from 250 to 400 skins. In preparin g  the material for tbis d rum for t w elve hours at the rate of 80 revolu- ents. The gloves are colored in black, drab, and tan, 
gloves, the skins have to pass through a n um ber of tions per minute, the skins are taken out and hung up iron su lphate being used to produce black. zinc sul­
processes such as wash ing. hairing, paddling, tanning, 

I
on hooks in a d rying room in a tem perature of 110° for phate for drab, and sulphate of al um for tan color. 

staking, coloring, and polishing. The skins, which twenty-four hours. The coloring i ngredients are poured all the �kin� 
are about 4 feet i n  length and about 3 feet in width, I When the skins  are d ry, they are dampened with with a cup and rubbed in with a brush. The skins 
are first placed in woode n  tubs and thoroughly soaked I water and pu t into a mill and softened. This mill con- are then dried and steaked again. and then polishul 
in cold water. FroIH 600 to 800 skins are placed in each ' sists of two perpendicular swinging planks suspended over a flannel covered wheel. The raw skins cost from 
tub and left to soften for from one to t wo days, accord ·  [ from the ceiling, con nected to t h e  bottom ends of which $7 to $9 per dozen. 
ing to the season . From the soaking tubs they are : are large wooden b locks, w h i c h  move back and forth I The sketch es were taken from the plant of C. G. 
placed in a circular revolvi ng drum and washed. This when the apparatus is  in motion. Tbe dried skins to Gottschalk, Jersey City Heights, N. J. 
d rum is  abou t 8 feet in diameter and about 4 feet in • ' .  • 
width and revolves at the rate of about 60 revol u tions " , Fattening Oysters. 

per minute. A n u m ber of wooden pins connected on ; 1  O ff  the ·  shores o f  eastern Virginia a n e w  method is 
the interior of the apparatus shift the skins about as no w being tried of fattening oysters . H i therto the 
it revolves, so that the stream of water which passes i n  plan adopted b y  t h e  oyster men has been t o  transfer 
at the center of the druw thoroughly saturates and 

I j 
the oysters fl'om the  bays along th e Atlantic coast to 

frees them from d i rt .  After washing for a quarter of L the estuaries of the ri vers, to feed on the matter 
an hour, they are taken out and placed in lime pits. brought down by the current.  In the low, marshy 
These pits are about 8 feet in depth,  8 feet in lengt h,  groun d  that fringes one of the bays on the Virginia 
and about 5 feet i n  width. From 800 to 1. 000 skins are coast, a num ber of parallel canals  are being made into 
placed i n  each of these pits and are c0vered with l ime which the sea water wi l l  be adm i t ted by sl u ice gates. 
and w ater for about two week s .  T h e  l ime acts on t h e  In th ese canals the oysters w i l l  b e  grown, much as 
pores of the ski n, openi ng them so that the h ai r  can be water cresses are grown around Lond on. The oysters 
easily removed. Th"! skins are taken from the pits by will find their natural food, w h ich consists of diatoms 
means of long handled tongs. To take off the excess and other minute algre, wbich are reproduced in pro-
of l ime, the ski ns  are paddled. 1.'h is is  performed by digious quantities w h en salt water is m ixed with a 
placing the skins i n  ('O ld water and running them bac k small percentage of fresh water. On a small scale the 
and forth over a paddle wheel. This wheel is about 3 plan h as worked successfully. T h us far the small 
feet in diameter, about 6 feet in length, and travels at oysters have been transplanted into the canals from 
the rate of about 40 revolutions per minute. After the bays ; but, w i t h  the plan in  full operation. this 
paddling, the  h air is  removed by spreading the skins will not be necessary, as the canals open on to the 
out over an oval-shaped wood ell beam, an operator breedi n g  grollnds, and d u ring the parly summer. wh en 
then scraping off the hair by means of an instrument w A, S I-( I N G O R  U N/ the spawn is given off, it will float into the canals, and 
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S T A K I N G . 

P O L I S HI N G S K I N S . 

PREPARATICIN OF LAMB AND XI!) SKINS FOR GLOVES. 
similar in shape to a carpenter's draw k n i fe. A good 
workman can scrape off about 20 skins per h our. 'l'h e  
next operation is  flesh i n g. A skin is placed as before 
over a beam, t h e  operator cutti ng off the particles of 
flesh adh ering to the skin,  giving it  an even th ickness 
and also tri m ming off the ragged ends. The scraps 
are sold to gl ue makers, and the hair to plaster and 
carpet manufactu rers .  About 20 skins  can be fleshed 
per hour. After fleshi ng the  skins are washed a gain i n  
t h e  revolving drum for h al f  a n  hour, after which they 
are fleshed again to take off the grease. The material 
is then pad d led again i n  warm water, after which the 
skin s  are spread out agai n on beams and slated. the 
process taking off the snrpl us d i rt and giving them a 
finish. They are then raddled and t h en d renched in 
11 t.ub of  bran and water. About 800 skim'> are placed 

the n u mber of 50 or more are placed on the  floor of the 
m ill i n  fron t, of the blocks, wh ich, as they move for · 
ward, sq ueeze and press them together until they be­
come soft. after which they are 8taked. This is per­
formed by d rawing the  skins back and forth over th e 
edge of a broad steel knife, about 18 i nches in length 
and about 8 inches in width. After this operation, 
which also softens the material ,  they are put again 
into t h e  drying room, after which ;hey are staked 
again,  the operation taking off the dried flour, which 
sticks to the Tuaterial froUl t h e  tann ing liquid. 

The white skins are then packed away for a few 
mon t h s  to ripen for working purposes. The skins are 
then selected out for coloring, being first washed in a 
d rum of cold water for 20 minutes, after which they 
a r e  placed in a revolving bath of egg yol k  for t wenty-

the oyster beds will be planted natural ly. Other 
advantages claimed for the new method of culture are 
freedom from sewage contami nation, the  easy exclu­
sion of the enemies of the oyster, and the ease of 
harvesting. 

. . . , . 
The Oldest Botanical 'V o rk .  

The oldest bota.nical work i n  the  world, says the 
Newcastle Ch ronicle, i s  scul ptured on the walls of 
a room in the great temple of Karnak , at Thebes, in 
Egypt. It represents foreign plants b" ough t home by 
an Egyptian sovereign.  Thothmes III, on his return 
from a campaign in Arabia. T h e  scul ptures show not 
only the plant or tree, but the leaves. fruit and seed 
pods, separately, after the fashion of modern botanical 
treatises. 
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Highest Speeds of Railroad Trains for Various Distanees. 

Date. Railroads. Route. Distance. Time. 
S�eed, 

inc udiug Weight. 
stops. 

--- --- ---
Miles. H. M. S. Tons. 

June, 1876 . . . . . . . .  Pa. ; P., F. W. & C.; C. & NW. ; U. P. ; C. P . . . . . . . . .  Jersey City to Oakland, Cal . . . . . . . 3,311 83 45 0 39 ' 53 

negatived by the fact that he was right handed while 
i n  the English stage, left h anded in the Welsh stage. 
While in t h e  intermediate stage, when this was observ­
ed, he was am bidextrous, and spoke a mixture of 
English and Welsh, u nderstanding both lan gua ges. 
T h is fact seem s to leave us no alterr: ati ve but to con­
clude that in the English stage th e left, in the Welsh 
stage the right, h emisphere was the more active. I n  
the W e b h  s tage. w h e n  h e  attempted to write, t h e  re­
s u lt was practicall y illeg-ib le, but he used the left hand 
and traversed the pa,per �rom left to right ; in the 
Eng-lish he wrote with the righ t hand from left to 
rig h t, and rather more legibly .  H e  could also write 
w i t h  h i s  left hand, but then traversed the paper from 
right to left, and his writing had the ch aracters of  
m i rror writing-that i s  it  could be read w h e n  h eld up 
to a m irror. -Brit. Med. Jour. 

May, 1893 . . . . . . . N. Y. C. & H. R. ; L. S. & M. S . . . . . . . . . . . . . . . . . . . . . . . . . New York to Chicago . . . . . . . . . . .  . . 
October 21, 1 095 . '

I
L. S. & M. is ; N. Y. C. & H. R . . . . . . . . . . . . . . . . . . . . . . . .  ChICago to New york . . . . . . . . . . .  . . 

964 19 57 0 48 ' 20 
952 17 45 0 54 20 

August, 1895 . . . . . L. & NW. ; Caledonian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  London to Aberdeen . . . . . . . . . . .  . 
October 24, 1895 . .  ,L .  S. & M. S . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  Chicago to Buffalo . . . . . . . . . . . . . . .  . 

75 539 8 32 0 63 ' 24 
510 8 1 7 ti.3 · ol 152 

September 25, 1895 :N. Y. C. & H. R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Albany to Syracuse . . . . . . . . . . . .  . . 
October 24, 1895 . .  IL. S. & M. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Erie to Buffalo Creek . . . . . . . . . .  . .  

147 2 10 0 68 ' 23 83 
86 1 ]0 46 72 ' 91 152 � , " " : : . . . . . . . • . . . . • • • • • • • • . . . . . . .  . . . . . • • . . . • . . . .  Betwee�,Erie and}Juffal<!, Creek . .  75 
59 

1 0 0 75 ' 00 152 
76 08 152 

April 21, 1895 . . . : :  Camden & Atli.D"ti.c: : : : : : : : : : : . : : : : : : : : : : : : : : : . : : : : :  : : : :  Camden to Atlantic City . . . . . . . : :  " ' � . • • • • H " . • • • • • • • • • • • • • • • • • • • •  • • • • • • •  • • •  • • • • •  liberty Park to Absecon • . . . . . . . . . 
58 45 45  76 ' 46 32 
49 37 30 79 ' 70 32 . , " H '� • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Berlin to Absecon . . . . . . . . . • • • . . . •  35 25 45  82 ' 90 32 

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Winslow Junction to Absecon . . .  . 24 16 00 83 ' 00  32 
October 24, 1895 . .  IL . S. & M. S .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  Between Erie and Buffalo Creek . .  
May 19, 1893 . . . . . ,N.  Y. V. H. R ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Looueyville . . . . . . . . . . . . . . . . . . . .  . . 

8 85 ' 44  152 
5 3 00  100 00 1 1 3  

May 11 , 1893 . . . . . .  1 "  " . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Grimesville. . . . . . . . . . . . . . . . .  . .  . . .  1 0 32 112 ' 50 113 

The Banana. 
Ne ver in the h istory of  the world's trade has th ere 

been so m arked an example of an edible article of com­
merce attaining w i th i n  a comparativel y sh ort period 
the populari ty achieved by t h e  banana. It is not long­
ago t h a t  this  l uscious product of the tropics was only 
heard of as a veget,able curiosity. Occasional parcels 
were brought to England by vessels trading from the 
West Iu d ies or t h e  West Afri can islands ; h ut t h ese 
reach ed no far ther t h an the narrow circles of the 
friend s  t o  w h om they were sent. The omn ivoro us 
British publ i c  remai n ed practically ignorant of the 
rich,  w h olesome fruit which n ature was ready t o  pro­
d uce 80 bountifull y. Now, however, no fruiterer's 
s tock i s  complete without its bunches of richly tinted 
bananas ; while the enterprise of the " coster " and 
other i t in erant vend e rs has placed the fruit within the 
reach of the poorest. 

O riginal l y  the banana was a n ative of the eastern 
tropics, b u t  now it is culti vated in all tropical and 
subtro pical countries, w hether in t h e  Old 01' Ne w 
World. 

The plant itself is  a peculiar one, the stern, w hich 
attai ns a heigh t of fifteen or twenty feet, being prac­
tical l y  form ed hy t h e  sh eathi ngs of t h e  leaves, the 
blades of which reach th e very respectable dimension s 
of eight 01' ten feet i n  length and eighteen inches or 
t wo feet across. T h e  fruit cl usters, w hich branch from 
the stem, have been known to weigh upward of nin ety 
and even a hundred pounds.  A bunch of average 
bananas contains eight hands of ten banan as, while 
those of i n ferior q uality w ill consist of but six or seveu 
han d s .  

'[' he producti veness o f  t h e  banana plant is enormous­
We are sometimes wont to refer to t h e  nroductive 
power of grain or the potato as examples of extraor­

dinary fertil ity.  But,  according to H umboldt, the 
banana i s  more th an a h u ndred ti mes as productive as 
whl:'at and forty-foul' times a.s prod uctive as the pro­
l ific potato. 

As a com plete article of food, containing in  itself the 
pri nci pal ele ments necessary to preserve th e human 
machine in health and strength,  t h i s  fruit is one (If the 
compl etest with which n ature has furnished U8. Tbe 
pri n cipal constituent is of course water, which practi­
cally forms three-fou rths of the weight of the banana. 
Su gar, pectin I', etc. , com pose about t wenty per cen t. , 
w h i le  n itrogenous m atter is, roughly s peaki ng, accou n t­
able for the remaining five per cent,. 

In man y t ropi cal areas t h e  banana is the staple food, 
and from the ulll'i pe, sun-dried frui t  a most n utri t i ous  
flo u r  is  manufacturl:'d. In fact, this fruit is  to a great 
section of th e i nhabi t ants of the tropics, and the reo 
gions adjoining, w h at wh eat is to t h e  European and 
rice to the H indoo. 

Twen ty-five years ago, some m en interested i n  the 
New York fruit trade proph esied a big future for this 
fruit.. T h i n king t h at th ere might be " money in th e 
b u si n es�, " a fruit merc h an t  introduced to t h e  buyers 
of Ne w York a s h i pment of fou r  thousand bunches ; 
b u t  t hi �  i n i t iatory effort does not seem to have met 
with much s uccess. Ten years later, another consign­
lllent  of ten thou san d b u nches was s h i pped from 
Jamaica, and n o difficu lty was e x perienced in secur­
ing a ready sal e. Now, the trade i n  bananas bet ween 
Ne w York and the West Ind ies forms a special depart­
ment of comm erce, for whieh vessels are specially built 
and equi p ped. 

The q uantity of bananas sh i pped from West In dian 
and adjacent port s into the U n ited. States no w amounts 
to th irteen 0 1'  fou rfeen m i l l ion bunches annually, valu­
ed at considerably over $20 .000, 000. Our own possession 
of H o n d u ras exported, in 1880, bananas to the value of 
seven h und red pound8,  whi le  at present the annual 
value of t h i s  fruit exported is close upon fi ft y  thousand 
pounds. From one port alonl:', on the shores of the 
Caribbean Sea, two h u ud red and fifty thousand pounds' 
worth of bananas are exported each yt'ar. 

The fruit w h i c h  fin d s  its way to England comes 
almost entirely from Madeira a n d  t h e  Canary Islands. 
Before long, however, the West I n d ian banana will 
enter t h e  fil:'ld as a po werful competitor, t h e  arrange­
ments for th e safe an d s peedy sea carri age of t h e  fruit 
now rend eri n g  such a contingency quite feasible. 

'rhe bananas intended for export are aut when 

-Safety Valve. 

green, and con ilequently unripe, and carefully packed 
in long and loosely constructed baskets, or wooden 
crates. The bunches of fruit are incased i n  cotton 
wool, and while  great care has to be taken to protect 
them from dam p or frost, t horough ventilation must 
be mai ntai n ed as welL O n  arrival at the fruit m er­
chant's warehouse, they are stored in dry, airy rooms,  
the tem pe rat ure of which is regulated by t he condition 
of the fruit and the length of time it is proposed to keep 
it before placinll it u pon the market. '['h us, fruit 
which i s  wan ted to ri pe n  slowly may be kept at a 
steady temperature of 55° to 60° Fah renh eit, while the 
ri pening process may be easily accelerated by increas­
i n g  th e tem perature. When pl'operly ripe, the outer I 
skin assumes that delicate canary h u e  which color ex­
perts maintai n h as no other exact parallel among th e 
tints with which nat ure invests her vegetable pro­
d ucts. - Rich ard Beynon, in Knowledge. 

. . . I .  
D u al Perso nality a n d  th e Double Brain. 

A favorite theory with som e speculative psycholo· 
gists, and oue which appears to be gai n i n g  ground, is 
that the t w o  cerebral hemispheres are capable, to some 
exten t ,  of independent activit y .  The theory h as been 
evoked to account for those strange but well-esta bli s h ·  
e d  cases i n  wh ich an indi vid ual appears to possess t w o  
states o f  consciousness -two personalities a s  it were­
such cases as afford the basis of fact for Stevenson's 
weird romance of " Dr. Jekyll and Mr. H yde. "  D r. 
Lewis  C. Bruce, in the last h u m ber of B rai n ,  reeord8 a 
case whic h  is more strong-ly in favor of t h e  double 
brain theory than any, so far as we know, previously 
reported. The man was an inm ate o f  the Derby 
Borough Asylum. He wail a Wel s h man by birth, and 
h ad been a sailor by occu pation. H e  was a lunatic, 
but his m ental characteristics were very different at 
different times. In one state he was English, in the 
oth er Welsh. In the English stage he was the subj ect 
of ch ron ic mania. He spokl:' En glish, but underst ood 
and could con vl:'rse in Wel!;'h. He was restl ess, de­
stru ctive, thievish, and fond of pl aying prac t ical j olies. 
He exhi bited a fair amount of i ntelligence, wrote, d re w  
pictures o f  sh ips, related incidents in b is past life, 
recognized the doctors and attendants, and was bold 
and fearless in his manner. His memory, however, 
was a blank as to what occu rred i f, t h e  Welsh stage. 
T h us, on one occasion he burned bis arm d uri ng t h e  
Welsh sta gl:', but, passi n g  a fe w days later i n t o  the 
English stage, h e  could give n o  account of how h e  
suffered the inj ury. Yet he could rem e mber events 
w h i c h  had happened earlier i n  an E n gl i sh stage : for 
instance, a year later he could recall accurately f ,ar-

C o n ditions <of Fo reign Trade i n  France. 

The commerce of France d uring- the year 1895 has 
s h o w n  a dimin ution (,f 151, 000, 000 fr8. Il cs i n  the im por­
tations, and an increase of 309, 000, 000 francs in ex­
portati ons. 208, 000, 000 of w h ie h  are for manufact ured 
articles ; that is an increase of 158, 000,000 francs in t h e  
total amount o f  exchange bet ween France a n d  oth er 
coun tries. 

The com mercial balance sh ows a deficit of 311, 000, 000 
francs in place of t he 728,000, 000 of 1894 : 

Millions of Francs. 
1895. 1894. 

Importations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,699 3,850 
Exportations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.387 3,078 

The t otal amou nt. t h erefore, for 1895 was 7. 086, 000, 000, 
i n  place of 6, 928, 000, 000 in 1894. 

W"" also give b elo w SOlUe statist ics relating to the 
comm erce of France with the princi pal countries. 

IMPO RTATIONS IN MILLIONS OF' FRANCS. 
1895 1894 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494 480 
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . .  316 310 
Belgium . . . .  . .  . . . .  . .  . . .  . . .  . . .  . .  . . .  . . . .  . . . .  . . .  . . . . . . . . . .  308 371 
Switzerland. . . . .  . . .  . .  . . .  . . .  . . .  . . . . . . . . . . . .  " . . . . . . . . . .  65 66 
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 14 121 
Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 174 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266 326 
Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .. 73 56 
Argentine Repuhlic . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  177 168 

EXPORTATIONS IN MILLIONS OF FRANCS. 
1895 1894 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,005 912 
Germany . .  . .  . . .  . .  . .  . . . . .  . . . . . .  . .  . . . . . . . . . . . .  . . . .  . . . 3�8 324 
Belgium . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 515 477 
Switzerland. . . . . .  . . .  . . . . . . . . . . . .  . . .  . . . .  . . . . . . . . . . . . . . .  163 129 
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . 139 98 
Spain . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113 108 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282 195 
Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 80 
Argentine Republic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  « 50 

-L'Illustration. 
.. . . . .. 

Cotton Seed 011 In Olive Oil . 

For the d etection of cotton seed oil in oli ve oil (to 
w hich it is equal for aU practical purposes, but which 
those who wish to buy ol: ve oil prefer to get with out 
any admixt ure), the following table of colorations, 
etc. , caused by treatment with various reagents, will 
be found i n t eresting and profitable. 

The first col u m n  gives the reagen t empl oyed : t h e  
second,  t h e  effect produced upon o l i ve oi l ; a n d  t h e  
third , t h at prod uced upon cotton seed oil. 

REAGENT. OLIVE. COTTON SEED; 

ticulars about C h ril4mas decorations. He knew coins Nitri� aci� . .. . . . . . . . . . , Greenish. , .  . . . . . . . . . .  None. 
Fummg mtric . . .  . . . . .  . . . . .  , . .  Brown ' " . . . . . . . . . . . . .  Brown. 

and their purpose, he recogni zed varie t ies of tobacco, Sulph. l '6S grav . . . .  . . . . . . . . . . . .  Green . . . . .  . . . . . . . . . .  Red. 
and sought to obtain the weed by fair means or fOl1 1 .  Slllph. nit . . . . . . . . . . . . . . . . . . . . . . 
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l·et. Potash or soda lye . . . . . . . . . . . . .  . 

He named t h e  primary colors, and was pleased wi th Zinc chloride . . . . .  . . . . . . . . . .  Red . . . . . . . . . . . . . . . . . .  Brown. 
f 

. 
T I Hvdroch. acid and sugar. . . . . . . .  yellow . . . . . . . . . . . . . . .  Orange. 

t h e  sound 0 a tunmg fork. aste, s m e I, a n d touch Calcium .disulphide .. . . . . . . . . . . . .  Permanent gold' . . . . . .  Permanent gold. 
seemed to be unim paired. H i s  circulation was good Tin chloride . . . . . . . . . . . . . . . . . . . .  { ��s���tle�l��voi ·gre�� ���k,� b��;�';: 
(pulse of high tension), he had a good appetite, his Simp and phospho acid . . . .  " .. . .  i Cold, green . . . . . . . . . .  Gold yellow. 
b 1 t d II " h f d f h '  b tb ) Hot, colorless. . . .  . . .  Reddish yellow. 

owe s ac e we , anu e was very on 0 IS a . M . 'tr te J Alone, yellow . . . . . . . .  Pale yellow. 
Into the Welsh stage he passed eit h e r  suddenly or by 

ercunc m a . . . . . . . . . . . . . . . I With suI. acid, yellow. Pale chocolate. 
I d' d i 81 ·3 : . . . .  . . . . . . . . .  { 107'9 way of an intermediate stage ; in the Welsh st age h e  0 m e  egree . . . . . . . . . . . . . . . . . . .  1 103'9'  . 

Per cent caustic potRsh for sa· .. 
. . . . . . . . . . . . . . . .  . 

was in a cond ition of dementia. H e  understood 'ft t" 18 93 to 19 26 19 10 t 19 66 
We lsh . but talked a gibberi sh in w h ich,  h o w ever, 

pom ca JOn . . . . . . . . .  · ·  . . . . . . i ·  . . . . . . . . . .  . 0 • .  

sOllie Welsh words were recognizable ; h e  d id 1 I0t • ' . '  • 
understand English .  He sat doubled u p  in a chair Tile Pl'og " c ss o f  C reDlati o n .  

for hours, d i d  n ot attempt to move at meal t i m es, was The p ractice of cre mation is i ncreasi ng i n  Fran{'p, 

sly and suspi cious, did not recognize doctors or attend- \ but i ncreasing very s lowly so far as the general p u·blie 

ants. his c irculati on was weak, his  extremities  l i vid, is  concerned. The furnace would often be idle were it 
his IA/r.s often ed ematous (p ulse of lower tensio n ) .  H e ' not for t h e  remains from the h ospitals, w h i c h  a m o u n t  

suffered from const i pation, d i l5l iked bath ing, did not to from 2. 000 to 2, 500 bodies pel' an n u m .  T h e  a p parat u s  

recognize c o i n �  or tobacco, w as alarmed a t  t h e  sou nd e m ployed i s  t h a t  of MM. Toisoul a n d  Fradet,  and works 

of a tuning fork, and appeared to have no power of hy means of gas with a recuperator. Incineratio n s  
d i scri m inating by s i.l1ell o r  taste. are a ccom plished in an hour. or at m ost an h o u r  a n d  

As far a s  t h e  sym ptoms s o  f a r  mentioned go, it might a quarter, and t h e  cost of t h e  com b u stible never ex­
be possible to explain the m an's dual stat.es, taking ceeds three francs per operation. 
our clew from the fact that he retained some know- - • -
ledge of Welsh in h i s  demented stage, by su pposing A.st ronoDlical. 

that some variation in th e blood supply might have Our attention bas been called to the fact that the 
thrown in and out of action the more recelltly recogn i z- art icle by Cam ille Flammarion i n  a recen t  issue of the 
ed centers, which, as the man was born Welsh, would SCIENTIFIC AMERICAN is in error i n  one respect. Mr. 
be the organization for speaking English, while t h e  Alvan Cl ark is cred ited w ith being t h e  maker of Mr. 
Welsh part of the speech cen ter would still remain , Lowell's objecti ve. This beautiful glass is 18 inc;-Jtls 
capab l e  of some. though a vl:'ry imperfect, form of I in diamett'r, an d M r. J. A. B rash ear, tfte well known 
a.ctivity. Thill hypothe.ill, bowever. appeau to be optician of Allegheny, Pa. , is the maker of the lens. 
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HOW TO SAIL ON SKATES. 

The accompanying representation of an easil y made 
sail, designed to add greatly to the pleasure of skat­
i n g, is sent us by Mr. Mon t gomery Meigs, of Keok uk, 
Iowa, who styles it  a Swedish sail, as it was in trod uced 
by a gentleman from S weden. The spread of canvas 
is sufficient to afford con�idera ble sport in even a mod­
erate breeze. In tack ing, the free hand is raised above 
the head and grasps the main spar above the horizon­
tal mast, when t h e  sail is quickly pass-
ed over the head to a similar position 
on the other or right hand side of t h e  
skater, t h e  right h a n d  t h en keeping 
hold of the spar i n stead of the left, 
as shown in t h e  picture, and the mast 
resting on the right should er. Long 
racing llkates a r e  preferable, as t h ey 
pass more easi l y  o ver o bstructions and 
give a better foot hold on the ice. T h e  
cross sections show the full size of the 
mast and 8 pars at different points. 
The halyards at the ls:rge end unite 
in a single cord that passes o ver a 
pulley let into a slot in the mast, and 
the end of this cord, w h en the sail is 
strained and fasten ed, is used to lash 
the mast and spar together. 

• • •  
ExpJosion oC Gasoline. 

Gasoline is  so largely used as a clean­
ing agent and i nsecticid e that it is  re­
markable that th ere are not m ore 
seriou s  accidents attending its u se, 
T h ree person s  were i nj ured on Febru­
ary 15 by an explosion of gasoline in 
a sleeping car in the Pennsylvania 

-.. 

• • •  (1; 

face condenser cooled by water, the purpose of which 
cond enser is to remove water from the gas in order 
that it shall be d ry.  Moreover, the gas, as will be 
seen, is  collected from the very top of the bell. In ris­
ing to this point it comes to a certain extent in con­
tact with the upper lay ers of the carbid e, which in 
t h eir turn act as a very efficient dri er. Thus the gas 
is delivered in the best pos�ible condition to t h e  
burners. 

. - '-� ' t I 
I 

Marvelous Growth of American Iron a u d  Steel 

ProdUction. 

The di rectory of the iron and steel works of the 
U nited States, which is published e very two years, has 
j us t  been issued. Its contents bear very stri king testi­
mony to the expansion of a department of national i n ·  
d Ui:'try which h a s  reached proportions u n eq ualed in 
a n y  other country of th e world. T wenty years ago, 
says t h e  Boston H erald, the capacity of the blast fur-

g 

naces of the U n it ed States was 4, 856, -
455 tons ; to· d ay it is 17, 373, 637 tons . 
But for the output of 1876. 713 fur-

Railroad yard at Pittsburg. The 
cleaners were renovating the uphol­
stery with gaso line, w h en s uddenly 

SKATING WITH THE AID OF A SAIL SWEDISH SYSTEM:. 

n ace� were req uired, wh ile for t h at of 
1896, 469 furnaces are adequate. T h e  
a verage annual capacity of the blast 
furnace of twenty years ago was 
6, 811 gross tons, wh ile to-day it is  
37, 044 tons. A still more stri king e vi­
dence of the revolution that has taken 
place in the methods of  iron prod uction 
may be found in the fact that the four 
new furnaces now being constructed 
for the Carnegie Steel Com pan y will 
have an aggregate annual capacity 
of 700, 000 t ons, or 175, 000 tons each. 
These will  be the largest furnaces in 
the world , and it  is  significant of the 
ch ange t h at has come over the trad e 
since 1894 that, while in that year not 
one new furnace was b uilding in this 
country, there are to-day, beside th ese 
gigan tic four, twenty other n e w  fur­
na�es eith er in construction or pro­
jected. A stead ily decreasing n umber 
of blast furnaces use charcoal, the 
proportion being reduced to less t han 
6 per cent of the whole ; for t h e  rest 
coal and coke serve as fuel. The d i rec-

there was an ex plosion w h ich h urled the occupants of  One of the cuts shows the apparat us in use for mi­
the sleeper to one sid e, rende ring t h em unconscious. croscopic and reading purposes, the same generator 
The sides of the car were bulged out and the roof supplying a special b urner for the microscope and a 
li fted off. Every window and door was blown from standard readi u g  light. Another cut shows a fo ur  
its  fastenings. I n  fact, the car above the trucks was flame burner for a m agic lantern. I n  order to give 
a wreck, Two adjacent cars were badly injured. The the construction adopted, the burner is shown stand · 
cause of the exploHion has not been explained. ing on the table and drawn back from its position in 

-------......... --. • .-... . ... - t h e  body of the lantern. 
THE FULLER ACETYLENE A PPARATUS. This apparatus is the in vention of Mr. H. F. Fuller, 

While much has been published in the daily and M.A. ,  F. F. S . C. ,  a well known scien tific au t h ority 
technical press concerning the " new gas," acetylene, identified with the construction of apparatus of de­
it is  only those wh o have seen it who can maJize what monstration for many y ears. It is being man u fac­
a wonderful illuminan t it is. In it we have a gas pro- tured by the Wal msley, Fuller & Compan y, 134 Wab­
d ucing the w h i test light that any gas can develop, a a�h Ave. , Ch icago, Ill. 
ligh t com parable with that prod uced by the oxyh y- In the larger form of apparatus i t  is  proposed to 
drogen burner, and so bright as to be available for h ave the surface condenser supplied by It constant 
magic lantern and other scie ntific work. One of the �tream of water to cond ense t he steam from the gas. 
interesting features of  acetylene is that it can be In the smaller type of apparatus here sho w n  this i s  
generated for use w i t h  com pact apparatus. found to be q uite u n u ecesmry. 

The two i l l ustrations represent the F uller acety- _ , • , .. 
lene generator shown in use for scientific purposes. To Ulean Windo ws. 

The generator, constructed largely on the princi ple of C h oose a dull day, or at least a time wh en the sun 
the Da bereiner lam p, is shown in the c u ts, stand- i s  not shi ning on the window : when the sun shines on 
ing up on the floor. The outer vessel is a tank con- the window it causes it to be dry streaked, n o  mattel' 
taining water a n d  provided with Pc con centric core to h o w  m uch it i� ru bbed . Take a painter's brush and 
red uce t h e  quan tity of water required to fil l it. In I dUE't them inside an d out, 
this tank of water is in verted a gas-holder bell , w hose washing all the wood work in­
top in the cuts is  seen projecting a bove the tank. In side before touching the glass. 
t h e  project i n g  top is in-

tory enumerates and describes 505 roil­
ing mills and steel works, the an nual converting ca paci­
ty of all the standard Bessemer steel plants in Jan uary 
last, built  a n d  b u ilding, being 9, 472. 350 tons of ingots 
and direct castings, against 7, 740, 000 tons in Jan uary, 
1894. Of the open heart h steel plants at work or in 
con struction, th e ann ual capacity is 2, 430, 450 tons, 
agai n st 1. 740,000 tons t w o  years ago. It t h us appears 
that, while the increase in the capaci ty of the Bes�e · 
mer steel plants has been 18 per cent in two years, 
that of the open hearth steel plants h as been 28 per 
cent. E vidence of th e production-restricting pol icy 
of the nail t rust will be found in the fact that w h ile in 
Jan u�ry, 1892, there were sixty-five rollin g  TIlilis de­
voted in whole or in part to the man u fact ure of cut 
nails and spikes, and containing 5, 546 nail machin es, 
the num ber h ad decreased by January, 1894, to fifty-five 
m ills and 5, 094 mach ines, and in Jan uary, 1896, to 

fifty -three mills and 4, 598 machines. A decrease of 
948 nafi m achines in two years side by side with a great 
i ncrease of capaci ty in e very other branch ol the i ron 
and st eel ind ustry is a fact replete with significance, 
and to be only parti ally offset by the increased out­
put of the wire nail works. 

It further a ppears from the directory that th ere are 
seventy-four iron and steel bridge build ing works in t h e  

United S tates, t w e n t y ­

serted a second small 
bell  of metal, wh ich is 
made gas tigh t in its 
position by a water 
seal . This bell carries 
a s uitable basket for 
h o i<:iing carbi d e  of cal­
cium, a n d  the propor­
tions of  the apparatus 
are such that when the 
gas holder is  immersed 
in the tan k, the latter 
contain ing the proper 
q uantity of  water, t h e  
car b i de basket w i l l  b e  
u n d e r  water. If charg­
ed with carbide, gas 
will be rapidly gen er­
ated, call sing an in­
crease o f  pI'essure with­
in the bell or h older, 
with consequent de­
pression of water. This 
depression causes the 
water to leave the car­
bide, and gene ration of 

THE FULLER ACETYLENE STEREOPTICON THE FULLER ACETYLENE GENERATOR IN USE FOR 

two locomotive wor k�, 
thirty·six i ron and �tpe l  
shipb uilding yards, � i x­
ty-four completed car 
axle works and t wo 
building, 112 com pleted 
car w h eel works and 
one partly erected , and 
112 car buildin �  works. 
In add ition to these, 
t h ere are t h irteen h orse 
nail works. eighty-two 
malleable iron w orks, 
seventy cast iron and 
cast steel pipe works, 
a n d  t h i r t y - e i g h t  
w r o u g h t i r o n  and 
wrought steel pipe, i ro n  
a n d  steel riveted pipe 
and s e a m l e 8 s  t n be 
w o rks. '1' hese are b u t  
part of t h e  many es­
tablish ments in w h ieh 
the cruder iron and 
steel material s are ta­
ken up and de veloped 
i n t o  more or less fin­
i s h e d  products, b u t  
even their bare enum· BURNERS. READING AND MICROSCOPY. 

gas ceases. Should t h i s  
depression b e  insuffic i ent t o  provide for the gases gen­
erated, the holder i tself will rise until someth ing like 
a cubic foot of gas wiI I  be accuTIl ulated . O n  the other 
hand, if t h e  gas is  d ra w n  off, the pressure w ill fall ,  
water will  agai n rise and come in contact with the 
carbide, again generating gas. 

Referring to t h e  cuts, a small tall k or vessel is seen 
attached to the side of the tank. This iii a simple ilur-

The latter must be wash ed sim ply in warm water di­
l uted with ammonia. Do not use soap. Use a small 
cloth with a pointed stick to get t h e  d ust out of the 
corners ; wipe dry with a soft piece of cotton cloth . Do 
n ot use linen, as it l tJakes the glass linty w h en d ry .  Pol· 
ish with tissue paper or old ne wspapers. This  can be 
done in half t h e  time taken where soap is used, and 
the reilult will be bl'ia-hter wiudowji. -Busineliil. 

eration gives an im­
pressive idea of the magnitude of thiE branch of 
American man u fact ures. 

. 1 .  I • 
SECRETARY HERBERT h as req u ested from Con gress 

an appropriation of $50, 000 to e n able t h e  Navy 
Department to test methods of throwing h igh ex­
plosi ves from guns on board ship with ordi nary ve· 
locitieil, 
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RECENTLY PATENTED INVENTIONS. 

E ngineeri n�. 

STEAM GENERATOR. - Cecil R. Hen­
ton, Vergennes, Vt. According to this improvement 
pairs of tubes are placed one within the other, there being 
an annular space between the tubes for the water and 
steam, with individual heads for each pair of tubes. The 
heads have internal recesses communicating with the 
spaces between the tubes, there being nipples for connec· 
tion with the tubes and with the water and steam pipes, 
and one of the heads having a sluffinl( box through which 
the inner tube plays. With this generator steam is quick. 
Iy made, and the pressure is uniform, owing to the eqnal 
transformation of water and steam. 

Kai l \vay A p p lianee!!. 

J , itut i f i, �lUtri,au. 
moving fence wires and pntting tbem up has been de­
vised by this inventor, comprising a carriage having a 
shaft supporting a spool, a ratchet drum engaged by an 
operating lever and a pivoted and adjustable guide frame. 
By this means wire may be stretched to any desired dc· 
gree in erectmg the fence, and when a fence is to be 
taken down the wire may be rewound upon its spool and 
readily stretched in place at some other location. 

CLOTHES RA CK. - Granville Bartlett, 
Rnshville, Ind. This is a light wire construction adapl­
ed to be readily folded in small space and which, in 
slightly modified form, may also be used as a vine rack, 
wider at the top than the bottom, and especially adapted 
to support tomato vines, giving the fruit plenty of room 
to ripen . .  The bottom ends of all the npright portions or 
legs of the frame are bent to form feet. and connecting 
wireB forming cross bars are ont of vertical alignment to 
accommodate more clothe�. 

PRESERVING GRAPE JUIC E . -C harles 

wanted more for the last three years than for any other 
time, and accordingly in this work the field of the 
world's recent progress is gone over and the topics are 
alphabetically treated. At the end of a definite period 
the book will be complete and the ground will be open 
for the opening of another. Annual encyclopedias have 
obtained a great popularity, and this little one, giving 
dates and numerous statistics will be found of considerable 
value to all. For instance, among biographical topics 
we find Barnato, the great English promoter, and, of 
course, when H J "  comes out, Jameson will be given. 
'rhe scope of the work in science and its freshness, too, 
is shown by the inclusion in it of argon and astronomy. 

GAS MANUFACTURE : THE CHEMISTRY OF. 
A practical hand book on the produc­
tion, purification and testing of illu­
minating gas, and the assay of the 
by-products of gas manufacture. For 
the use of students, ch emists, and 
g-as engineers. By W. J. Atkinson 
Butterfield. With numerous illus­
trations. London : Charles Griffin & 
Company, Limited. Philadelphia : 
J. B. Lippincott Company .  1896. 

[MARCH 2 1 ,  1&)6. 
XBu.einess "nil ";}.Person"l. 

The charoe Jor insertion undtr this head is One Dollar a line 

jor each. insertion : about eiQh.i words w a iine. Ativer­

ti.semmus must be received at publication offi,ce aa eari1l as 

Th:twsGa1l morning to appear in th.� followiM week's issue. 

Carpenters-Make more money. Investhrate Ran­
snme's Concrete Construction. Easily learned. Liberal 
terms for exclusive rig-hts. Ransome & Smith Co., 622 
Boylston Bldg., Chicago. 

Marine Iron Works. Chicago. Catalogue fre
'ea 

., C. S." metal polish . Indl anapolis. Samples free. 

Presses & Dies. Ferracut.f� Mach. Co., Bridgeton. N. J .  
More profitable than your business. Investigate Ran-

some's Concrete Construction. Easily learned. T tberal 
terms for exclusive rights. Ransome & Smith Co., 622 
Boylston Bldg., Cbicago. 

Handle & Spoke Mcby. Ober Latbe Co"Cbagrin Falls.O. 

Screw machines, milling macmne�. and drill presses. 
'rbe Garvin lIlaeb . Co .. Lai"ht aIld Canal Sts .. New York. 

General Contractors-Make more money. Investigate 
Ransome's Concrete Construction. Easily learned. Lib .. 
eral terms for exclusive rhrhta. Ransome & Smith Co., 
622 Boylston Bldg .. Cbicago. 

CAR WINDOW. - !<'rancis W. Wilson, 
New York City. To keep car windows normally tight, 
while yet enabling tbem to be easily opened and held in 
any desired pOSItion, this inventor has devised a casing 
having a fixed and a movable guide at each side of the 
sash, there being a connection between the movable 
guides, while a stop pivoted at the base of the frame is 
adapted to swing in position to engage the lower part of 
the sash, a spring connected to the stop holding it nor· 
mally in operative position. 

Staubes, San Jose, Cal. To preserve grape juice unfer­
mented, making a palatable beverage resembling wine, 
but wlthont any alcohol, and its medicinal qualities 
being unimpaired, this inventor has devised a process 
which consists in mixing the juice with benzoate of 
sodium in a sulphured cask and adding common salt, 
afterward transferring the juice to other sulphured casks 
and adding benzoate of sodium, and, finally. again trans· 
ferring the juice to clean sulphured barrels, exposing it 
during trausfer to the air and adding Spanish clay, salt, 
horse radish root and tannin. 

Pp. xiv, 375. Price $3. 50. 
An up to date book on gas manufacture will be well 

Use the Hou!lb Security Casb Recorder. Entirely dif-
ferent from a Cash Register. Hougb Casb Recorder Co . •  
Spring1!eld. Mass. 

CAR FENDER. -Clara M. Beebe, Elmi­
ra, N. Y. This is an improvement on a formerly patented 
invention of the same inventor, a basket being supported 
in front of the car and co-operating with a shelf to be 
projected foward by springs that are held under control 
by retaining devices. The device is designed to be very 
simple and inexpensive, and well adapted to prevent 
persons being jammed under and injured by the fender, 
and also preventing an arm or limb from being dragged 
beneath the buffer. 

Mechanical. 

TOOL H OLDER. -John S. Norton, Og­
den. Utah. For use on lathes and similar machinery 
this inventor has devised a tool holder consisting of a bar 
adapted to be fastened to a tool post and having a 
vertical inclined opening for the passage of a tool, and 
also having a recess communicating with the tool open­
ing and an opening in the side of the bar. A gravity 
pawl fulcrumed in the bar is adapted to engage the shank 
of the cutting tool. 

MAKING WELDLJ<]SS CHAINS. --H i ppo­
Iyte Rongier, Gartsherrie, Scotland. Tbis is an improve­
ment on a formerly patented mvention of the same in­
ventor for machinery for making weldless stayed chains 
from a cruciform bar of steel by cold pnnching, the pres· 
ent invention reducing the number of separate punching 
operations to bring tbe bar to a roughly formed chain, 
the passage of the bar through a single machine now dis­
pensing with five different operations, and the punching 
being so performed as to dispense with subsequent trim­
ming of the ends of the links. 

Miscellaneou!!. 

CARPET STRETCHER. -William G. Ber­
tram, New Rochelle, N. Y. This is a simple device for 
conveniently stretching and holding a holding a carpet 
in stretched condition while being tacked, the carpet 
layer being permitted to use both hands freely to tack 
and straighten the carpet. The device consists of two 
parts adapted to move one on the other, and having at 
opposite ends means for engaging the floor and the car­
pet to be stretched. One of the parts has serrations en­
gaged by an operating lever, a pawl holding the parts in 
position when moved. 

POCKET C OMPANION. - Frederick W. 
Bacho, Mobile, Ala. This is a device but It trifle larger 
than an ordinary pencil holder or fountain pen, and 
adapted to contain a variety of useful articles which may 
be readily bronght to position for use, as a pen and pen­
cil holder, a measuring tape on a spindle, a rubber 
eraser. a whistle and a knife blade, a calendar, and sev­
eral small toilet articles. 

MECHA NICAL CASH BOOK. -Alonzo D. 
Smith, New Woodstock, N. Y. This improvement com· 
prises a casing made in two hinged sections tc open and 
close like a book, each section having a series of guideways 
for slides indIcating between reading bars the date and 
amount received, one of the sections representing the 
credits and the other the debits. It is a simple and dura­
ble device, easily operated to indicate the amounts of 
money received and paid out. 

GAS METER. - Ed ward D. Mit(Jhell, 
Brooklyn, N. }' . ,  a.nd John Hearne, New York City, 
These inventors provide improvements in mounting the 
flag wires, whereby they are made capable of easy move· 
ment while being thoroughly gas tight, the case being 
also improved so that it may be more economically made 
and not be liable to chafe or wear out the leathers, and 
improved means being devised for mounting and guiding 
the valves of the meter. 

GAS PIPES AND CONNECTIONs , - C h ris­
tian Weuste, Mulheim-on-the-Ruhr, Germany. This in­
ventor has devised an apparatus for closing and opening 
gas connections of all kinds by transmitting liquid from 
two vessels communicating with one another into an in­
closure in connection with the gas pipes, the object being 
attained by an increase or decrease of the pressure in the 
pipes. 'rhe improvement comprises a bell having a gas 
inlet and dipping into a connected vessel having a liquid 
seal. another seal receiving liquid from the seal, while 
the second seal commnnic"tes with the bell to receive 
gas, and a gas outlet leads from the second seal. 

WIND WHEEL.-Nin i an H. Dolsen, H es­
seel, Mich. '['his is a compound wheel with a front wheel 
having inclined vanes revolving in one direction while 
the other wheel has buckets facing and revolving in the 
opposite direction. The two wheels are cylindrically in· 
cased to confine the air against centrifugal action and in­
sure delivering the air from the front to the rear wheel. 
'rhe construction is simple and the wheel is desigued to 
develop great power for its size. 

HANDLING FENCE WIRE. - Joh n R .  
Crowder, Talucah, Ala. A ll improved apparatus for re� 

received by all gas engineers, who seem to have been 

somewhat neglected by the authors of technical manu"ls. 
This work is fully up to date, the best iudication of which 
is that acetylene is treated in it, which certainly is the 
last development of gas industry ; and incandescent burn· 

D 
ers are also quite fully treated. Photometry receives 

esigns. I quite adequate description and problems of analysis, such 
BUTTON. -Den ni!l C. Fanss, Ne w  York as the determination of sulphur, are treated with com· 

City. This is an oval button with central circular por. parative fullness. IlIuBtrations are used where required, 
tion, from which project radial stellated lines, the central and the subject throughout is creditably presented. The 
portion containing a monogram. size of the work is such as to make it agreeable for read-

NOTE.--Copies of any of the above patents will be ing, 
.
the te�dency in the past, inaugurated by Clegg's 

furnished by Munn & Co., for 25 cents each. Please treatIse, havlD� bee� to make books on gas manufacture 

send name of the patentee, title of invention, and date 
of awkward dImenSIons. 

of this paper. 

NEW BOOKS AND PUBLICATIONS. 

CAMBRIDGE NATURAL SCIENCE MAN-
UALS. Ph ysical Series. Mechanics, 
Statics, H yd rostatics. An elemen-
tary textbook, theoretical and prac­
tical, for colleges and schools. By 
R. T. Glazebrook . Cambridge : Uni­
versity Press. 1895. P p. xiv, 244, 176, 
208, xxiv. Price $2. 25. 

This exceedingly attractive book we find ourselves 
called upon to strongly commend. Modern physical �ci­
ence is now so largely based on the laws of mechanics 
that the best possible introdnction to it is a study of 
mechanics, pure and simple. Here we find mechanics 
admirably treated in the aspect of the mechanics of 
statics and dynamics, and then in the same book we have 
a treatise on hydrostatics. It will be observed that the 
paging is not consecutive-dynamics, statics, and hydro­
statics each having a separate manual, in this case bound 
together. At the end of the book are put three indices, 
one for each subject. A limited number of problems are 
given, exemplifying examination papers j ust enough to 
give the English aspect, which, of course, is not an im­
provement for this country. The answers to the prob· 
lems are also contained. 

THE AERONAUTICAL ANNUAL. 1896. 
Ed ited by James Mean8. Boston : 
W. B. Clarke & Company. 1896. 8 vo. 
Pp. 158. Il lustrated, plates. Price $1. 

This is the second year of publication of an annMI 
" devoted to the advancement of the neglected science." 
It contains most interesting papers on aerial flight and 
matters connected therewith, by snch writers as Otto 
Lilienthal, Hiram S.  Maxim, O. Cbanute, William H. 
Pickering, J. B. Millet and others. The paper of Otto 
Lilienthal was given in the issue of the SCIENTIFIC 
AMERICAN for March 7, 1896. The editor of the annual 
notes that Mr. Maxim considers that petroleum motors 
will be a leading factor in the aerial navigation of the 
future, as no other substance which can be obtained on a 
commercial scale contains such a quantity of latent en­
ergy. The publication contains a vast amount of useful 
information on the subject of aeronantics, and, as the 
profits of this edition will be given to the Boston Aero­
nantical Society, to be added to its experimental fund, 
it is doubly worthy of a large sale. 

H ANDY GUIDE TO PATENT LAW AND 
PRACTICE. By Georg-e Frederi ck 
E mery. London : Effing-h am Wil­
son, Royal Exchang-e. 1896. Pp. 
xxiv, 312. Price $2. 50. 

A TEXTBOOK OJ!' GAS MANUFACTURE FOR 
STUDENTS. By John Hornby. Lon­
don :  George Bell & Sons. New York : 
Macmillan & C ompany. 1896. P p. 
xii ,  261. Price $1. 50. 

We have just reviewed an extensive treatise on gas 
manufacture. Here we have a briefer one, designed for 
students' use, especially for students preparing for ex­
aminations for the " City and Guilds of London Insti­
tute," and, of course, that imposes on it the usual limi� 
tations which we have often deplored. In other words, 
there seems to be a Jarge amonnt left out that should have 
been noted. Such as it is, however, it is well prepared 
and well printed. 

CHEMISTRY FOR ENGINEERS AND MAN­
UFACTURERS. A practical textbook. 
By Bertram Blonnt and A. G. Blox­
am. With i l lustrations. Volu m e  1. 
C h em istry of Engi neerin g-, B u ilding 
and Metallurgy. London : Charles 
Griffin & Company, Limited. Ph ila­
delphia : J. B. Li p pi n cott Company. 
1896. Pp. x, 244. Price $3. 50. 

This work, of which we have only the first volume be· 
fore us, is somewhat of 3ll innovation, it being based on 
the idea of giving applied chemistry with reference to 
specified branches of industry. How far successful snch 
a work can be is more or less doubtfnl if it is to be used 
by one who depends upon it entirely for science, but to 
an edncated engineer such a book will be most useful, 
and is to be highly recommended. The second volume 
is to go into the chemistry of manufacturing processes, 
so that after all the work takes the shape largely of a 
technology. 

SYNOPSIS OF CURRENT ELECTRICAL 
LITERATURE. Com piled by Max Os­
tprber/l. Electri(J Po wer, New York . 
New York : D. Van Nostrand Com· 
pany. 1896. Pp. xiii, 143. Price $1.  

This i s  the first publication o f  this kind i n  the English 
language. It gives a brief synopsis of the principal pa­
pers on electrical topics which have appeared during the 
past year, one by one, and after each topic it gives the 
name of the publication in which it appeared and the 
date. The usc of all this is evident. One finds in this book 
a resume of what has been written on the various specific 
subjects relating to electricity, and the synopsis accord­
ingly indicates which books will be of value, and it also 
tells where they arc to be found. Mr. Osterberg has done 
a most valnable piece of work, and it would be poor crit­
icism to attempt to find deficiencies in it. We hope that 
it will receive so warm a reception that it will give its 
author encouragement to continue it from year to year. 

This little manual is  devoted to English patent law and 
will form very interesting reading for American paU;nt 
lawyers, enabling them to see how the law of England, 
perhaps less codified than ours, operates in the protec­
tion of the rights of inventors. It is thorough, clear and 
well printed, and should, we think, attain extensive use 
in this conntry. It is a great mistake to limit our read· 
ing to matter relating immediately to our work, the most 
valuable ideas being often obtained by the study of the 
methods of other countries. In England, as before men· 
tioned, codification has not been as extensively indulged 

in as here. yet we do find codification in this book in an 
appendix devoted to It, which appendix furnishes an ex­

ample of the power of that distinguished and peculiar 
body, the English Board of Trade. It will be noticed 

that examinations will be required, or a proof of qUalifi- 1 
cations, before an agent is allowed to practice in Eng- I 
land. Tbis is something which some think might well 
be introduced here, and which is analogous to our prac· 
tice in admitting to the bar. 

PRIZE ESSAYS ON SPINNING, AS THEY AP­
PEARED IN THE WOOL AND C OT'l'ON 
REPORTER. W hitinsville, Mass. , U. 
S. A. P u rch ased and now pu blished 
by t h e  Whitin sville Spinning Ri ng 
Company. Pp. 91. Price $1. 

Four prize essays are given in this work, aU, of course. 
very technical, and for that reason, probably, of greater 
value to mill people. They are the results of a contest 
including twenty competitors. 'rhe portraits of the au­
thors are given. 

THE CONS'l'ITUTION AND FUNCTIONS OF 
GASES, THE NATURE OF RADIANCE 
AND THE IJAW OF RADIATION. B y  
Severi n u s  J .  Corrigan. St. Paul : 
Pioneer Press Com pany. 1895. Pp. 
viii , 46. 

This work, treating of the constitution and function of 
gases, is not one that lends itself to review. It presents 
the author's views and is extensively elucidated by math· 
ematics. 

ALDEN'S LIVING TOPICS CYCLOPEDIA. 
A recor(i of recent events and of the 
world's progress in a 11 d e partments 
of knowl .. dge. Ne w York : John B. 
Alden. Price 50 cents. 

This volume covers matter running from A to Boy, 

THE MODERN WIZARD. By A. Roter-
berg. Pu blighed by the author. Pp. 
120. Price $1. 

the life of Boyesen being the last topic, except the ap- Books on magic seem always to be attractive. Tbe 
pendix, in which several other topics are given, in order present one purports to give modern tricks, and would 
to keep the book well up to date. The idea of this work I act rather as a snpplement to existing books than as a 
is tbat the information sought in an encyclopedia is substitute for them or a rival to them. 

Engineers-Go into tbe profitable blisiness of Concrete 
Construction, Ransome's System. Easily 'earned. Lib­
eral terms for exclusive rights. Ransome & Smith Co., 
622 Boylston Bldg., Cbicago. 

Cripple Creek-Complete bistory of the great gold 
camp, with our big 56-col.  paper 3 mos. for 25c. in stamps. 
Illustrated Weekly, Denver. Colo. 

Young Men seeking a prOfitable business should in­
vesti,zate Ransome's Concrete Constructiun. Easily 
learned. Liberal terms for exclusive rights. Ransome 
& Smitb Co . . 62"2 Boylston Bldg., Cbicago. 

'fb e  best book for eJectnmaDS and beginners in elec­
tricity is " Experimental Sciencet�'by Geo. M. Hopkins. 
By mail. '4 , :Munn & (;0 .• publishers. 361 Broadway. N. Y. 

Concrete Contractors-Make more money by extend­
iUIl your business. lnvestif;rate Ransome's Concrete 
Construction. Liberal terms for exclusive rights. Ran ... 
some & Smitb Co . •  622 Boylston Bldg., Chicago. 

ur-Send for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co . •  361 Broadway. 
New York. Free on application. 

• 

ItS 
HINTS TO CORRESPONDENTS. 

N a m e !!  a n d  A d d " ell!! must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

R e fe r e n c e ll  to former articles or answers should 
give date of paper and pa�e or nmnber of question. 

I n q u i l· i c  .. not answered m reasonable time shonld 
be repeated ; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tnrn. 

R ll y e r li  wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

S p e c i a l  \V " i tle n I n " o rm a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fi c  A Rl e I' i c a n  S u p p l e m e n t !!  referred 
to may be had at the office. PrIce 10 cents each. 

R o o k  .. referred to promptly supplied on receipt of 
price. 

lU i u e " al" sent for examination should be distinctly 
marked or labeled. 

(6783) Novice writes : On page 83 of 
your No. 6 we find rule No. 16 of the National Board of 
Fire Underwriters offered to people who are about to em­
ploy electric lighting: " Current from street rallway wires 
should never be used for lighting or power in any build­

ing, as it is extremely dangerous." Please inform your 
readers, many of whom are no donbt nsing current from 
street railway wires, as well as yonrs truly, in what con­
sists the extreme danger in such cases. A. The high 
voltage may be supposed to render it dangerous. Ex­
actly how this should affect fire risk is not very cl�ar. 

(6784) A. L .  w rites : I h ave m ade a sm all 
dynamo. The fields each contain 44 pieces of sheet iron, 
separated by paper wonnd with No. 14 wire, 9 1ayers 
and 23 coils in each field. The ring armatnre contains 44 
pieces of sheet iron, aud has 6 teeth wound witb No. 18 
" 'ire, 16 turns of wire on each. It is two inches in diame­
ter, and the sheet iron sections are insulated with paper 
sections between. This dynamo was intf-nded to operaie 
as a dynamo or as a motor. It produces sufficient current 
to decompose water, but I cannot make it cause a 16 can· 
die power lamp to glow, though I have run the dynamo 
at more tllan 4,000 revolutions per minute. Would you 
advise rewinding it ? If so, please say what size wire 
would be best to give a 16 candle light ? I would prefer 
not to rewind it. Would yon advise the use of an induc­
tion coil or transformer ? If so, please advise me how 
to construct one suited to this dynamo in yonr Notes 
and Queries column. A. Your description is very 
meager; probably yonr dynamo is too small for the 16 
.�ndle power lamp. 'l'ry it on a smaller one of low 

voltage. You will, in any case, have much trouble, on 

a.count of the soft iron core. An induction coil or trans­

former will be of no value for it. 

(6785) A. C. B. says : Can you give me 
fotmula in yonr notes and queries to laundry lace cnr­

tains, without stretching with pins or on frames ? A. 

Shake every curtain, or hang them on a line and brush 

them down with a soft bair brush. Prepare a soaking 

liquid by dissolving a small quantity of borax in warm 

water, soak for an hour or twol then squeeze between 

the hands to remove the superfluous water. Take some 

good soap and chip it in hot water; stir until all the soap 

is melted, and a fine lather produced. By this time the 

water will be moderately warm. Immerse the curtains in 

this, pass them repeatedly throngh the lathered water, or 

work them IIp and down . Rubbing shonld be avoided; 

w1J.en absolutely necessary, do it gently and without a 

brush. Squeeze out the soapy water, and rinse in 

plenty \If soft, warm water. Wring carefully. Cur­
tains sLuuld be dried quickly. If in the country, they 
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may be spread to dry on clean grass. otherwise cur· 
tains are always better for being stretched and pinned to 
wooden frames while drying. It is advisable to nse 
cooked starch for curtains. Use good starch, mix it 
tboronghly in warm water, which shonld be made to boil 
for fifteen or twenty minntes. While cooling add a very 
little indigo blue. This is only to be used for pure white 
curtains. The starch should be decidedly thick. Draw 
the curtains through tbe starch, squeeze out gently, and 
dry rapidly. 

(6786) F. A. H .  says : 1. Can asbestos 
be made in liqnid form or solution ? If so, please give 
formula. A. It is impossible to get asbestos into a liqnid 
form except by fusion. 2. Is there a cement or paste 
with which a meerschanm article can be mended ? If 
so, please name ingnodients. A. Dissolve casein in a s0-
lution of waterglass (sodium silicate) and stir into it cal­
cined magnesia and use at ouce. Casein is prepared by 
allowing perfectly skimmed milk to stand until it curdles, 
wh,-u the casein is filtered out and washed on the filter. 
To simplify above a little fresh cheese may be boiled in 
water aud mixed with slaked lime and ashes, using 10 
parts cheese, 20 parts water, 2J1i parts lime, and 2 parts 
wood asbes. 

(6787) F. A .  L. says : Can you, t h rough 
the columus of your valuable paper, tell me of a simple 
method of blackening brass for the fittings of a lens 
and other camera fittings? A. Tbe dead black on opti­
cal instruments is produced by dipping in a solution of 
chloride of platinum. To make this, take 2 parts hy· 
drochloric acid, 1 part nitric acid. mix in a glass bottle 
and put in as much platinum foil as the acid will dissolve 
when placed in a warm sand bath, or, to basten tbe solu. 
tion, heat to nearly the boiling point of the acids. IJ1i 
onnce nitric acid and 1 ounce hydrochloric acid will ab­
sorb abont 30 grains platinum. but in order to nentrallze 
the acid, it is better to Ilave a snrplus of platinum. Dip 
the article or brnsh in the chloride. 

(6788) C. G. asks : Will a pai r of oval or 
elliptical cog wheels work smoothly, like ronnd ones, 
if they are cut right ? If so, where could I get a pair Y 
Can yon tell me on what class of machinery they are 
used ? That wonld give me an idea as to wbere to get 
tbem. What book can I get on gearing (some simple 
book) ? A. Elliptic gearing will rnn fairly smooth if 
properly cut. They are used where irregnlar motion Is 
required. Elliptic and other irregular gearing is de­
scribed and illustrated in SCIENTIFIC AlIIERICAN SUPPLE' 

MENT, Nos. 2 and 141, Differential Gear Wheels In Nos. 
134 and 419, Planetary Wheel 'frains in Nos. 419, 487, 
441, 451, 470, 482. 359, a very complete illustrated descrip­
tion of special forms of gearing, 10 cents each mailed. 

(678!J) S. R. writes : I h ave built the 
8 ligbt dynamo No. 600. and wonld like to ask yon a few 
questions, as follows : 1 .  What is the prop�r thing to 
use to connect tbe brushes ? Is it necessary to have re­
gnlar brush cable, or will a single wire do ? A. Use 
cable or wire ; cable is preferable. 2. Shonld ends of 
bntshes be beveled, so as to lap from one segment to an· 
other ? A. Bevel tbe ends, not enongh to tonch more 
than two segments at once. 3. What wonld be the best 
and cheapest power for same? A. A steam engine. 4-
Please state what appliances I need for lighting my store 
from tbi. machine. I want to get along with as little ap­
paratns as possible. A. A switchboard, rheostat and 
safety fnses, or automatic cut·out. The engme mnst be 
accurately governed as regards speed. 5. Is there any 
particular danger of fire from this machine; that is, 
would you have to use the same precaution that you 
would for a larger plant ? A. Not if you use extra large 
wires. Omit no precautions. 

(6790) C. H. D. says : 1. How can I 
make dry plates for photography ? A. You will find an 
article on dry plate making in the SCIENTI:I'IC AMERICAN 

SUPPLEMENT, No. 541. Mailed on receipt of 10 cents. 
Amateurs seldom make plates except as an amusement. 
2. Can I make a positive from a negative plate by placing 
the film of a plate against the film of a developed negative 
plate, and expose so that the light sbines tbrongh 
the negative ? A. Yon can make a positive in the way 
YOIl mention ; the exposure must, however, be very 
sbort; daylight is too strong. Use transparency plates, 
with artificial light, and expose for a few seconds only. 
Special plates are made by the plate maker. for positives. 

(6791) G. H. T. asks : Will somebody in 
the SCIENTIFIC AMERICAN office kindly give me a recipe 
for a good snbstantial whitewash for the outside of bnUd· 
ings ? I saw such in a copy of yonr paper years alrO. but 
have no means of getting at it now. A. Whitewash, 
United States Government.-The following coating for 
rongh brick walls is nsed by the United States govern· 
ment for painting Iightbouses, and it effectually prevents 
moisture from strikmg throngh : Take of fre.h R,oseu· 
dale cement. 3 parts, and of clean. fine sand, 1 part; mix 
with fresh water thoronghly. This gives a gray or 
granite color, dark or light, according to the color of the 
cement. If brick color Is desired. add enongh Venetian 
red to the mixtnre to prodnce the color. If a very light 
color is desired, lime may be nsed with the cement and 
sand. Care must be taken to have all the ingredients 
well mixed together. In applying the wash. the wall 
must be wet with clean fresh water; then follow imme· 
diately with the cement wash. This prevents the bricks 
from absorhing tbe water from the wash too rapidly, and 
gives time for the cement to set. The wasb mnst be 
well stirred during the applicalion. The mixture is to be 
made as thick as can be applied conveni�nt1y with a 
whitewash brusb. It is admirably .uited for brickwork, 
fences, etc. , bnt it cannot be used to advantage over paint 
or whitewash. 

TO INVENTORS. 

INDEX OF INVENTIONS 
lI' o r  wbleb LeUer. P.lenl o f  I h e  

UnUed S'.'e. were Gran l e d  

March 10, 1898, 
AND EACH BEARING 'I'HA'I' DA'I' E .  
[8ee note at end of list about copies of these patent •• ] 

Advertising apparatus. T. G. Daly . . . . . . . . . . . . . . . . . .  556.136 
Advertislug appliauce, J. T. Dawes . . . . . . . . . . . . . . . . .  656,137 
Air compressor. H. G. Williams . . . . . . . . . . . . . . . . . . . . .  666.119 
Alarm. See Burglar alarm. 
Animal trap and chicken coo

P
. combined. J. M. 

Harvey . . . . . . . . .  . . .  . .  . . . .  . .  . . .  . . .  . . .  . .  . .  . .  . . . . . . . .  556 
a=f����:J�: �:t.!llfc,

m
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l
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Baling pre •• , Brown & Gehrt . . . . . . . . . . . . . . . . . . . . . . .  . 
Baling pres •• A. Punteney . . . . . . . . . . . . . . . . . . . . . . . . . . .  555, Baling pre ••• A. Wickey .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656, 
�:l:�t �::�i�':' .!'����i��

c
B�F.

B
u!fI'e������:: : : : :  � 

Battery plate. secondary. I. Samuels . . . . . . . . . . . . . . .  5M 
Bearing. ball. W. L. Di.mukes . . . . . . . . . . . . . . . . . . . . . . .  666 
Bearing. ball. A. H. Whatley . . . . . . . . . . . . . . . . . . . . . . .  
Bearing mechanl.m. ball. G .  G .  Br .. ndenburg . . . . .  
Bed curtain, folding, W. J .  Wright . . . . . . . . . . . . . . .  . .  
Bedstead flttlngs. J. Talbot . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bicycle brake. A. J. Haas . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
B:���i� ��'i:�i� �� ... �ge5r.t.11!��g:: : : : : : : : : : : : : : :  
Bicycle lock, J .  Askins . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  
Bicycle lock. J .  G. Gregory . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bicycle pedal. A. B. CUrtis . . . . . . . . . . . . . . . . . . . . . . . . . . .  555 
Bicycle sa<'dle, S. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bicycles, etc .. . teering fork for, Lotz & Huzel· 

otein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,010 
Billiard table rellister. J. Stich . . . . . . . . . . . . . . . . . . . . . .  551>.071 
R:�g:� 

a
�e'!, �:���i�:\',t��f<. 

C
���!�� b'O�;:

de . . . . . 555,930 
Boat relea.ilU( device. J. H. McGurty . . . . . . . . . . . . .  666,108 
Boat •• application of power to canal, A. C. Matb· 

er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,016 
Boller. See Steam boiler. Vertical boiler. Wa.-

ter tube boUer. • Igil:� i�br:�f:!!ie�: �r:�
t
�

g
s�������:: : : : : : : :  

Igl� �g�:�i�R :",:!
d
��'ntiiiR' maciiine: j: Ii.' Has: 666, 

kin. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,054 
Rg�g�: �g�:�!��?!�i:'-1�'l�tA�f::�·. : : : : : : : : : : : : : : : : :  �� 
Bottle stopper. W. A. Palmer . . . . . . . . . . . . . . . . . . . . . . .  656,205 
Box. See Card box. Feed box. Mail box. 
Box fa.tener. T. C. Blanchard . . . . . . . . . . . . . . . . . . . . . .  656,241; 
Box bandlillll instrument. G. C. Beml . . . . . . . . . . . . . .  555.997 
Brald rack and .how case. J. W. Scblos .. . . . . . . . . . . .  656,068 
Brake. See Bicycle brake. 
��r� t�W'.h�: 8: �{lt���rger:: : : : : : : : : : : : : : : : : :  : : . �� 
Brick kiln. P. L. youngren . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,295 
Ruckle. belt. A. Ve.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,292 

����.i��lf.o.¥.·kt�l11t,!g�ltYetal������.m:: : :  : : : : : :  : : : : :  �:im 
Buoy, current actuated bell. A. L. Wood wortb . . . .  i!5fj,234 
Burglar alarm. T. J. Sutton . . . . . . . . . . . . . . . . . . . . . . . .  555,982 
Burner. See G.s lillhtlng burner. Gas or oil 

burner. • 
Button, J. W. Beaumont. . . . . . . . . . . . . . . . . . . . . . . . . . . .  555.995 
Button. collar. Stone & Farnbam . . . . . . . . . . . . . . . . . . .  656,219 
Buttons to garment •• machine for attaching. D. 
calt.i�:t.rr���1uiikers:::::::::::::::::::: ·:::::::: �. 
8:� ��':.'i!��� ���h��Tlh�in-:.��?��. �� �l: : : : : : : : : :  656, 
Can opener. O. C. Thom/..on . . . . . . . . . . . . . . . . . . . . . .  . .  
g::s��';,�I'Mr

d
�;!��;,�·.he.fte:!�� '0:' 8: ·Fenow,j:. 

Car brake adju.ter . •  J. Macbeth . . . . . . . . . . . . . . . . . . . . .  . 
Gar coupling. P. Hlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car coupling, C. Moradelll . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8: �g�¥ .. W�k�M�·��c::���::·:: : : : : : : : : : : :��� 
Car fender. W. Hem.treet . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car fender. street, D. Lelb . . • . . . . . . . . . . . . . . . . . . . . . . . .  
Car IIllhtlng system. electric, A. H. Armstrong . . .  
8:. �7f�iy"

t
����ittc:�?��: : : : : : : : : : : : : : : : : : :  

Car • • treet. W. Sutton . . . . . . . . . . . . . . . . . . . . . . . .  656,28'l. 
Car. ventilated, W. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Car . ve.tibule railway. L. B. Smyser . . . . . . . . . . . . . .  . .  
Carburetor. C .  Sintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Card box. W. E. Richards . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Carpet fastener • •  tair. C .  E .  Kent . . . . . . . . . . . . . . . . . .  . 
Carpet .weeper, L. A. Dolph . . . . . . . . . . . . . . . . . . . . . .  . .  
g=�e�

o
�i::

ac
�'::.

nt. 
�;,f�ig:�:g:·,jbipping 

case. 
Cash register. C. H. Decker . . . . . . . . . . . . . . . . . . . . . . . . . .  666.047 
C,asb register, indicator and recorder, W. H. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Caster. Neubertb & Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Chopping bIOC� J. Wlttemann . . . . . . . . . . . . . . . . . . . . . . 
81::� �g�l.' Sb��
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Cigarette and maklnll same, L. H. Sondbeim. . . . . .  218 
Circuit block. D. A. Schutt . . . . . . . . . . . . . . . . . . . . . . . . .  666.028 
Clamp. J. A. Meaher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,19i 

81��g·c!�rn�':nn,:,'c'l:\���Efe�r�, 'X��: Tbyll . . . . . . .  666.22' 
Coal or ore wasber, R. Boericke . . . . . . . . . . . . . . . . . . .  b55,920 
Cock or faucet, self closing. W. Bunting. Jr . . . . . . .  556.133 
Coin delivery apparatus. Ill. J. Brandt . . . . . . . . . . . . • .  
Collar. A .  D. Fenwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Collodion, G. Micbaells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Color chart. L. W. Yaggy . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
COI

��t!��f�':.
e
lJ.· D�

o J:'�r.I�. ������:.���
a
:.����. ��� 506,175 

C
O'��Tr�g�: . . .  �

p
����."� . . ��� . .  ������.I��.�1 to 666.284 

Combustion. art of and apparatus for producing, 
P. J. Schlicht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,280 

Combustion, attacbment for application to ap� 
ratus for producin

N
.IP. J. Scbllcht • . . . • .  666, . 656,286 

&:giT� ��t�1�·.i":;;�llt.�IP.o���: . : : : : : : : : . : : :  �:� 
cO

PC��
P.'l,'!,����.I� . .  ������ . . .  ��� . . �:.���: . . �: . .  �: 656,26Ii 

Gotton boiling and cleanlnll machine. J. M. Gard· 
ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,179 

Cotton opener. H. S. Hougbton . . . . . . . . . . . . . . . . . . . . .  555,953 
Cotton. pneumatic device for elevating and dl.· 

tributlng .eede J. M. Gardner . . . . . . . . . . . . . . . . . . . .  666,180 
CouIfI��� pi 

S:�ou��n��
u�h�fi· co.f;Wr?g.

COUPllug. 
Cultivator. 8. H. & J. G, Parker . . . . . . . . . . . . . . . . . . . . .  666.277 
CUltivator. S. K. Vaughn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,225 
Cultivator, lister. W. G. TeaL . . . . . . . . . . . . . . . . . . . . . . .  556.112 
CUltivator. seeder attachment. Frost & Butlin . . . . 666,263 
Curtain Hxture. J. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,255 
Cutter. See Bolt cutler. Screw thread cutter. 
Deflector, beat. Olsen & Goodwin . . . . . . . . . . . . . . . .  555, 
g:���rl'��:i1�'h?:r�.

N
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• : : : : : : :: : : : : : : : 556, 

Ole and die bolder, F. H. La Pierre . . . . . . . . . . . . . .  . .  
Die .tock, F. R. Coat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Di.h cleaner. S .  Cripe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
DI.tlllation of process of and apparatus for, 

Lowe & Bil . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  556,l5b 
Door lock. sliding E. Deibert . . . . . . . . . . . . . . . . . . . .  1ili6,3G9 
Door opener. A. . oodln . . . . . . . . . . . . . . . . . . . . . . . . . .  555.993 
g��� ��

a
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Drier. tlee Hop arier. 
Drill, J .  J. CrI.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.21>2 
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Electric machine. dynamo. W. M. Mordey . . . . . . . . .  555,963 
Electric machine., brush for dynamo. F. J . & R. 

Chaplin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.176 
Electric meter. G. Wirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555,992 
Electric switch. T. W. GabeL . . . . . . . . . . . . . . . . . . . . . . 666.264 

�1=�g�t��a��':,'ff�b�d::w::a'r.��IQ�aiTi;': : : : : : : : :  �;� 
Elevator. See Electric elevator. 
Elevator .afety door, R. J . Walker . . . . . . . . . . . . . . . . .  666,226 
Ernbrolderlnll machine. J. A. Groebll . . . . . . . . . . . . . . .  666.146 
Embroidering- macbine fabric perforatinfi( me-

chanl.m. J .  A .  Groebli . . . . . . . . . . . . . . . . . . . . . . . . . .  656,14l! 
Embrolderin� macbine ttlnston mechanism, J. A. 

An experience of nearly flfty years, and the preparation Groebll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.144 
of more than onp. bundred thousand applications for va- EoJrine. See Gas ena-ine. Gas or vapor engine. 
tents at bome and abroad. enable us to understand tbe Eng�;;!�"i{. W.gir�igh��.���. ������: . . ���� �

n
l/I��: 656.272 

laws and practice on both continents. and to po •• es. tin. Envelope macblne, E. M. Low . . . . . . . . . . . . . . .  666.062. 056.00.� 
equaled facilities for procuring patent. everywhere. A ��!�����o�fo�\��k' ;"�ie��b:t�.�'W."iioitiiaiis: : : :  �:m 
synopsl. of the patent laws of the United States and all Excavator. P. J. Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  056.012 
foreign countries may be bad on appJication, and persons J:���oSee 

S�fie8i�:rrc.
extractor. 

contemplating I he secnring of patent •• either at bome or Feather curler. D. N. Roston . . . . . . . . . . . . . . . . . . . . . . . .  666.100 
abroad. are Invited to WrIte to this office for price., Feed box. H. Still . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,033 
which are low, in accordance witb the times and our ex- �rbe�::·m��:i�:��:����&ctlng and cleaning veg-ten.lve facilities for conducting the bu.lnes.. Address etable. S. Stanbrldge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.032 
lIUNN & CO., offlce SCIENTIFIC AMERIiJAN. 361 Broad. I File, I. N. Adrian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (>'16.296 
way. New York. �::��
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Fire escape. G. W. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,165 1 Saluting device, J. C. Boyle . . . . . . . . . . . . . . . . . . . . . . . . .. 656,2� 
Fire escapes

\�IP for f,0rtable. G. L. Kingsbury . .  656,099 Saw. E. Viewegn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555.983 
l<'lre extlngu 8 erb Go ran & Murray . . . . . . . . . . . . . . . .  556,305 1 Saw set. H. U. Kistner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555.957 
�:r.:.s��:·���ftn�

l
f�r��h les.er . . . . . . . . . . . . . . . . . . . 666.951 scal�:��1� 1'I���"e�.1������

,
. �������� ��� �.�: 556.009 
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rf".iewooli: : : : :  : : : : : : : : : : : . : : :  �:!:J i ��:�'p'i:����: ls;ti:·. ������ : : : : : : : : : : : : : : : : : : : : : :  �= 

Furnace. See G lass tank furn .. ce. Smelting fur· licoop or bucket, coal: C. P. Dole . . . . . . . . . . . . . . . . . . . .  556.310 
nace. Scorina- machines, mecbanism for operating 

Furnace. J ohnson & Moran . . . . . . . . . . . . . . . . . . . . . . . . . .  666,098 register. for, H. O. & S. Ertel . . . . . . . . . . . . . . . . . . .  556.261 
�'urnace door operatin� device. S. E. Farrell . . . . . . . 1iIifl,262 Screw fastener, J. Boeddingbaus . . . . . . . . . . . • . . . . . . .  666,082 

li�f�!���rn:in�;,gi':!!��: 1:': O-';'e,; : : : : : : : :  : : : : : : : :  : : :  �:� ��1.
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Gas engine. H. G. Carnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556 086 '1 Sewing machine. E. F. Mower . . . . . . . . . . . . . . . . . . . . . .  556,101 
8:: 
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o·l1eill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555.968 Sewing macbine. sole. W. H. Dorman . . . . . . . . . . . . . .  556,177 
Ga. lIKbtlng device. electriC. J. B. Jackson . . . . . . .  556.189 Sharpener, disk, B. L. Elliott . . . . . . . . . . . . . . . . . . . . . . . .  555.936 
8:: �
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Gas or vapor engine. F. W. Mellar . . . . . . . . . . . . . . . . . .  656,195 Shutter or door fastener, F. P. Geyer . . . . . . . . . . . . . .  556;141 
Gas

T�)j.O;i�:�� .��� .������.t.��.�?�. �������.
i
��: . �: 666,115 s

le
ny�I�J'����: .��.� . �.����:.i

��. ���.�����' . .  �: 148 
Gate. See Railway gate. Sign, display, A. Palmer. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  276 

teo J. Anderson . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Skate sharpener. Roberts & Curry. . . . . . .  . . . . . . . . . . .  97' 
tank furnace, M. L. Murllby. . . . . . . . . . . .  . . . . . .  Smelting furna"'i! ore. E. E. Lungwitz . . . . . . . . . . . . . 

��';;�[v��:w.
e
li: tiri�g:.��:::::::::::::::.iiri6,i»2: ���� S;r��.

b
el!-ctri!,IN.�\:ryger: : : : : : : : : : : :  : : : : : : 556,S1 

Gong. ceremonial. E. B. Quick. . . . . . . . . . . . . . . . . . . . . . .  Spike. T. McCherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555.965 
Grader, road, J. Heuermann. . . . .  . . . . . . . . . . . . .  . . . .  Spinninfi( machine, b\ H .  Culver . . . . . . . . . . . . . . . . . . . . .  556,307 
a�:l� �:I';'':,Ka��P.:'i��.!'t':;r�;'��������i·mmei : :  : :  �g���i

��l:'e'l:���'irl\:':,'jjlfg[n:: .�:. �.�������::'.: '. : �� 
Grain .courlng machine. J. B. Clark . . . . . . . . . . . . . . . .  Sprinkler. See Street sprinkler. 
Gravit:r motor. S. E. HennBlllr . . . . . . . . . . . . . . . . . . . . . .  Sprocket wheel. C. W .  Dake. . . . . . . . . . . . . . . . . . . . . . . . .  2M 
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943 
Harrow. E. E. Whipple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steel hoop mannfacturlng plant. J. Ring . . . . . . . . . .  
Harrow o r  cultivator, di.k A. & D. Bramer.. . . . . . .  Still and water heating and cooking appliance. Harrow. spring tooth. M. J. Todd . . . . . . . . . . . . . . . . . . .  666. water. W. G. Minor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,157 
Harvester and binder reel. C. Benesh • • . . . . . . . . . . .  556,244 Stool, shoe salesman's, M. S. Hess . . . . . . . . . . . . • • • . • •  656,186 
��I�:�

e
�e';,°Wat�r t':,';,��r: " " " " " " " " " " " ' "  666.:m 

�����fpe ���N��� ���P��ieman . . . . . . . . . . . . . . . . .  666.17' 
Holdback, W. A. Warner et al . . . . . . . . . . . . . . . . . . . . . . .  556.229 Street sprinkler, E. Henry . . . . . . . . . . . . . . . . . . . . . . . . . .  556,097 
Hop drier. G. L. Jaeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,li2 Street .weeper. T. Fers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555.944 
�g¥f�:bg!':
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c
i;ea�: J��b'i:i.·. : : : : : : : : : : :  : : : : : : :  m:154 ����.ex���cW:r�ii�g �:l'fCb: "Electric' switch: 555.!m 

Hor.eshoe with detachable calk., K. T. Renner· Railway switch. Snap switch. 
felt . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Table. See Ironln" table. 

��t� �'i.��r�� .. [ 't;�
z
�:'.i. �: �: .�.���: : : : : : : : : : : : : .  Tel

:������: Ii�i!t�gr���e���� . .  �:.���� . .  ��� . .  ����� 555,988 
Hydraulic pressure macbine. J. Molas . . . . . . . . . . . . . .  Telephone exchanlle system. automatiC. M. 
l�t:�:i,PI.�·p�Wal�����::: : : : : : : : · : : : : : : : : : : : : : : : : : : : :  � Tel:;���:�.

b
::f.;ctiii;i and' operatin�: 'ii: i'..: Webb �;� 

Ink weI!. S. Sauvage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  666 Telepbone speaking tube sy.tem, Stone & Thomp. 
}�::�
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. :. � ���ll''iieiibaugb; 656
, Th:::::ost"iic trap: ' ili,' ili: Gold: : : : : : : : : : : :  : : '.500,003; 556,0lW 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555,916 Tbill coupling. L. Ballbach . . . . . . . . . . . . . . . . . . . . . . . .  . .  
I
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� ?����!����. �����:.I��� 555,922 �rg� ��g��lJtr: !:a:'b::�?f.·C: 'L: 'Rei,j : : : :  '.�� 
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Jar cover. W. R. Goodnow . . . . . . . . . . . . . . . . . . . . . . . . . . 656,095 �'oa.ting fork. A .  Hofheimer .. . . . . . . . . . . . . . . . . . . . . .  . 
Kiln. See Brick kiln. Tobacco stemming machine, J .  B. UnderwOOd. . . .  324 
Lace edlling. S. Borton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �'ool, combination. Anderson & Peterson . . . . . . . . . .  .297 Lamp, W. J.  Smart. . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  Toy cannon. C. A .  Hotchkis . . . . . . . . . . . . . . . . . . . . . . . . .  556.057 
Lamp. Signal. G. E. Warren,. . . . . . . . . . . . . . . . . . . . . . . . .  Tra

G
' See Animal tra'ii Thermostatic trap. 

t:�t��·o�����r tn���
r iDiUiic: or: 'Goodwin : : : : : :  555 ru'?,e 
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t::M������!:'g �a�hrn"em¥,:j: Qiilnn: : : : : : : : : : : : :  ���A� f:;'r;,'l:����'k��!�'t';r!n!.�����.��·. : : :  �A� Leatber, makln". S. P. Sadtler. . . . . .  . . . . . . . . . . . . . .  Type writlnll macblne, A .  E. Ayer . . . . . . . . . . . . . . . . . .  555.917 
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�� •. �:.�'.��?���:: : : : : : :  666, T

Yll3le:r.
tl
.�� .��?���� . .  �������� . ���!��: . .  �:. ��� 556.116 

tl���·ar�i'i!"cr.rF!�
f
{f�Neubert . . . . . . . . . . . . . . . . . . . .  556.201 �:l�:: �.��I�IJ�����: : : : : : : : : : : : : : : : :  : : : : : . : : : : : �:m 

Liquid conveyer. G. Reich . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,025 Valve. J. N. Pew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.023. 556.au 
Liquid eool inK or evaporating apparatus, L. R. Valve. C. W. Wei .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1iIifl,087 

I,oct!b�':..e�icycie;iocii: . 'Door' iock: · · 
. .  

· ·  
. .  · · · · · · ·  656,040 �:l�: �:�h�n�:'¥���':iioiDaiic air' brake.:iritiie: 

555.955 
Locomotive., method of and apparatus for kind- P. Synnestvedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,221 

ling flres In, C. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  666,161 Vapor enlline. I. F. Allman . . . . . . . . . . . . . . . . . . . . . . . . . .  556,237 
Loglling cars, lock for .tandards or dOll attacb. Vehicle wheel. J. S. Copeland . . . . . . . . . . . . . . . . . . . . . . .  656,004 

ments of. G. W. Warner . . . . . . . . . . . . . . . . . . . . . . . . .  556,230 Vehicle wheel. A. J. Wolff . . . . . . . . . . . . . . . . .  556,122 to 556.126 
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Lubricator. H. P. Tippett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.07' Violin players. correct po.ition attamer for. N. 
li':.�n�:�iI�:i[.o�· rL���:: : : : : : : : : : : · : : : : : : : : : : : :  �m vls�

c
g:��: ·G: ii:· iiei,jsii:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:P� 

Mail crane • •  1. H. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,242 Wagon. cbild·. coasting. C. L. Whipple . . . . . . . . . . . .  556,29i 
Ma

�ITfi�:. �������. �.��. ��!��I.�. ������� •. �: �: 555.987 ;:I:�r�
a���IlC�l

c:��eof.; �a�b
a:.:r . . . . . . . . . . . . . .. 666,112 

Metal. from ores. extracting noble. O. Frolich . . . .  556.092 Watch dial fastener. D. H. Church . . . . . . . . . . . . . . . . .  556.303 
Meter. See ElectriC meter. Gas meter. Water Watchmaker's lathe attachment, 1. L. Grady . . . . .  656,182 

meter. Water closet. J. c. �'ebi�er, Jr . . . . . . . . . . . . . . . . . . . . . .  666.178 ifll�ers��'Ei01ii:�::lri.' ' ' · · · ' ' · · · · ' ' ' ' · · ' ' · · · · · ' ' · · · ·  556,217 wa��b.:;����� . �����: . �
i�� . .  �?���.

i
.��. ���: .?: .�: 556 

tf�':.'iJ:ag�ogfirar �O�I�?mas . . . . . . . . . . . . . . . . . . . . . . .  656,07 3  �:t:� ��"a�:�O!�d bra::��o'Vr�'J,\'� ���t�a� �r:.,�!: :  555 
Moulding or st iCking machine, C. D. Marsh • • • • • • •  556,015 Water meter, disk, J. Thomson • . • . . . . . . . . . . . . . . • • •  0 
tfgro�?

l
��r;; �a��

o
�for: ' 'Gravity ·motor: · 

. .  · · . .  · · ·  5b6.253 ;:��e���:I�.
o
N�§·. �i��:iii:.: : :  : : : : : : : : : : : : :  : : : : : : : :  

Music holder for piano • •  etc., H. Pepper . . . . . . . . . . .  656,OM Welgber. grain, Huber & Miller . . . . . . . . . . . . . . . . .  . .  
Musical instruments, trimmer for reeds of. U .  Well/hlnll and packa"e filling machine. G. W. 
Nec��:ir W: 'A: Comptoii::::. ·: ':. '. : : : : : : : : : : : : : : : : �m we��t���nd' piickiUij,'iIiiinji maciiine: 'automatiC: 556,231 
Nippers, W. F. Hanse . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  556,053 WOble & Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.958 
Nut lock, J .  J. McArdle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.102 Wbeel. See Sprocket wheel. Vehicle wbeel. 
iiWe��.:ll�:aa;:��:iu�: W.Bt.Vt�rce: : : : : : : : : : : : :  �::= �rn';f�n�i�;,.�°W.·cooii : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �.Y 
Ointment bases from raw wool fat, prodUCing, Wire stretcber for comer posts, C. F. Ruttman • . .  566,214 F. Maruhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5li6,OU Wood or rattan tWisting machine, O. H. Ordway .. 656,203 Ore concentrator, W. G. Dodd . . . . . . . . . . . . . . . . . . . . . . .  556;089 1 Wrench. S�e Pipe wrench. 
8�: ��T�:�izr:r.t.��I��11.iiid : : : : : : : : : : : : : : : : : : : : : : :  �lrr ;����: t.�.��'1:'.:':.r,;: : : · : : : : : : : : : : : : : : : : : : : : : : : : : :  ��¥ Package., device for opening .ealed, O. S. Fel. WrI.t re.t for stringed instruments, J. Apple . . . . 556:238 
PaJr:J,:a:: W: ·Werne·,::::::::::. ::::::::::::::::::: � Yoke. muzzle, '1'. L. Courtney . . . . . . . . . . . . . . . . . . . . . . . .  666,3116 

Painter's apparatus, Carver & Benedict . . . . . . . . . . • .  656,302 ---
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.::: �:� Badge. G. A. Schlechter . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  2:;.244 
Photo"rapblc .hutter, C. Whitney . . . . . . . . . . . . . . . . . .  555.986 1 B!,dge, Skelly & Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :15,246 
Pianoforte frame. metalliC. V. H. Mathusek . . . . . .  1iIifl,273 BISCUit, F. L .. Cas.elberry . . , . . .. . . . . . . . . . . . . . . . . . . . . . . . 95.243 
Pile fabric. L. Beanregard . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,243 Boxe •• etc .• bd for. P. O. i)lckmson .. . . . . . . . . . . . . . . . . 95.240 
Pin. See Safety pin. Scarf pin. Carpet, F. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95.248 
Pipe coupling, �'. U. Schiele . . . . . . . . . . . . . . . . . . . . . . .  666.100 Carpet, E. G; Sauer . ... . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  95,249 
Pipe wrench . chain, G. F. Grass . . . . . . . . . . . . . . . . . . . . .  555,981 Floor mat. '1 .  S. Diblm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,247 
Pipes. machine for making cement lined, E. H. Sho.e elevator. G . . W. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95,242 

Phipps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666.100 Sprmg. C. M. Wbltmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,231 
Placket fastener, Snively & Hir.ch . . . . . . . . . . . . . . . . .  556.070 Toy ,,!,nnon. E. R. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.239 
Plane. core box. J. A. Traut . . . . . . . . . . . . . . . . . • . . . . . .  656,11' Vel!dmg apparatus case. M. E. Fagan • . . . . . . . . . . . . . .  �.241 
Planing macbine G. D. Eddy . . . . . . . . . . . . . . . . . . . . . . .  666 091 WaIst. T. B. Fitzpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,246 
Planter. potato, F. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.918 Wbistle. A . J. Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95,238 
Planter. potato. C. N. Cho .. te . . . . . . . . . . . . . . . . . . . . . . . .  556.1&1 
Planters. check wire reel for corn, G. C. Janney . .  556.268 
Plates. IIlas. holding attachment for, A. C. Mc· TRAD E M A  RKS. Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,:110 
Plow. J .  J. Bonen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,247 Beverages certain named Phillips Brothers 27 9il Plow. W .  Dickie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666.256 Bicycles, Jenkins Cycle Company . . . . . . . . . . . . .  : : : : : : :  27:930 Plumber's ladle, '1'. J. CahilL . . . . . . . . . . . . . . . . . . . . . . . .  666.085 Bicycle. tricycle. and other .Imilar ligbt ve Pocket book frame, L. Messer . . . . . . . . . . . . . . . . . . . . . . .  556.1ii6 hicle. and tbeir'acces.orles, S. D. Warfield . . . .  � 27,9i9 ����:�y ��e

kg�{n�
e��::.orj�ln&l·l�:�s 

. . . . . .  556,289 Bn���:llrl
,
n�: �r.

d:ll,::�IX t����y�� .?�����.���! 27,1)00 Pressure recording device, J. F. �atc�elor . . . . . . . .  556,091 Cacbous for the breath. S. Bartlett . . . . . . . . . . . . . . . . . .  27.242 Pru.slates. m .. king, H. Bower . . . . . . . . . . . . . . . . . . . . . . .  556,130 Cigarette. and tobacco. J. D. Dewell &; Company . .  27,923 Pulp chips. methou of and apparatus fnr assort- Cocoa prep red w·th oatmeal for be e age K e mil wood, R. S. Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . .  ler-Haf:r.Ka�oa.F .. brik. Hau
a
sen

v
&

r
conipa�; . �  27.937 Pump, J. W. Welch . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Coffee, C .  F .  Blanke Tea and Coffee Company . . . . . .  27,939 Pump, h} draullc air. L. W. Swem. . . .  . . . . . . . . . . . . . .  Gon'e", prepared. L .  H .  Parke & Company . . . . . . . . . . 27,988 Pump. 11ft force. F. C. WiI.on. . . . . . . . . . . .  . . . . . . . . . .  Dye stuff •• Badlscbe Anilin and Soda Fabrik, 27.9.13 Pump, portable air. Lines & Wolff. . . . . . . . . . . . .  . . . . .  to . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,946 

��:�
val

�ovL"b:r,; 
R
Jf�riiiutiDii . .  spoiii"for, 

. .  o: 666,213 Embroidery and embroidery yam. Bulgarian. F. 
Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,041 Fru�r�.u.�":,���tabie.; prepared:ii: rHein;" com: 

27.932 

kuz:e' r�z� Iild�' �wrence . . . . . . . . . . . . . . . . . . . . . . 656,152 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.988 
R

ac
i l ' 

e r
"J H

a
L 'Cald I' "' "H ; Glove •• Wertheimer & Company . . . . . . . . . . . . . . . . . . . .  27,934 a . • aompoun . , . " �e . . . . . . . . . . . . . . . . . . . . . . """.= I Glove •• kid, Hilton, Hughe. & Company . . . . . . . . . . .  27,983 RaIls to metallic tle� •. ecuflng. J. White.tone . . .  556,118 Heatin" or dryin� apparatus Paul Steam System Ra

R 
1
l l
lway, close

t
d C

ct
0!" uI

R
t e!:ct

D
rlc.I EI· R. Esmond . . .  556

555
.lU1 : Company . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  27.928 a. way cons :ru lon, ' !'-4' an e s. . . . . . . . . . . . . . .  , iJ<)':t;  Hot water apparatus, Henry Huber Company . . . . .  27,948 RaIlway cro.smg., electrIC block system for, A. Medicine for dipbtherla and scarlet fever, M. A. E. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,139 Bradley 27 925 Rallway, electriC, E. M. Boynton . . . . . . . . . . . . . . . . . . . 666,820 Paper ball.:tinion·Baiiand·Paper CoiDpaiii : : : : : : : :  :17:931 RaIlway, electr!c. R. II!. Hunter . . . . . . . . . . . . . . . . . . . . .  55I!.322 Pencils and penholder •• flrm of H. C. Kurz . . . . . . . . . 27.921 RaIlway, electrIC, H. C. Reallan, Jr . . . . . . . . . . .  , . . . . .  656,210 Plows and their part •• 80uth Bend Iron Works . . . 27.929 Railway. electrIC underground trolley. G. D. Remedle •• certain named. O. R. Mlerswa . . . . . . . . . . .  27,9'�7 Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,321 Remedy for dl.eases of the throat and lungs. R. Railway. elevated, H. L. Boyle . . . . . . . . . . . . . . . . . . . . . . 555.921 Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.926 Ra!lway gate. S. L. & W. S. Reed. . . . . . . . . . . . . . . .  Sboes, ventilating. Brown Shoe Company . . . . . . . . . .  27.!l35 RaIlway gate. electrically operated. B. Haberthur Sirup •• Coulter Manufacturinll Company . . ........ . 27.�22 Railway ral! bond. electriC. F. H. Daniel... . . . . . . . .  Soldering flux, Hrasselli Chemical Company . . . . . . .  27.9.17 Ra!lway .wltch. W. W. Doty . . .  . . . .  . . . . . . . . . . . . . . .  Tobacco. twist, W .  W. Ford . . . . . . . . . . . . . . . . . . . . . . . . .  27.1124 Ra�lway �wltcb . J. Y. Porter. . . .  . . . . . . . . . . . . . . . . . . . .  Waists. blouses, wrappers and gowns, and chil .. Hallway 8y stem, .conduit • . O. A. Enbolm . . . . . . . .  . .  dren's ButtS. knee pants, waIsts, and blouses, Rai lways. electnc .Ignallnll .ystem tor. G. L. ladles', Strons., Eisendrath & Drom . . . . . . . . . . . . 27.QI9 

R 
Thgmas

S 
. .  

· T
i . .  · . . . . . .  ii . . 

· 
. . . . . . . . . . . . . . . . . .  · . .  · 666,1Jl2 Whiskey, G. S. Nicholas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.9W 

R:���e';!;itor ",;f.iPJ>n:::�"a��. W: W. Mor.e . . . . . . . . . .  656,198 Wood preservatives, W. Menzel & Son . . . . . . . . . . . . .  27,9.16 
Register. See Billiard table register. Cash 
Re':3::r!:

r
apparatus. W. S. Pierce . • • • . . • • . . . . . . . . .  566,066 A p )'i n t f" d  c o p y  ot the specification and drawin� of 

Roasting • •  meltlng. and converting plant, H. W. l:�.r.r
t
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1�� �r?��I%i:;1�'h�

r
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¥lol:.

a
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r
i�! Hixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555,951 21> cents. In ordering plea.e .tate tbe name and number Rockaway. skeleton standing toP. J. A. McOer· of the patent de.lred. and remit to !\lunn & Co., 361 

Roc'l:�:�Plaiioj.m;· w·:(;: Baii,.;:: : : : : : :::::::::::: : : :  �lilll Broadway, New York. 
Rolling mil l .  sheet metal. J. Matthews . . . . . . . . . . . .  556.193 C an adian p a t e n t  .• may now be obtained by the in. 
ru:gg��: :j::!�i�'t:': �;,r..'l}:.'w.

n
c: Paiierson : : : : �:� �gg.��M?���id�� W�y 

i
:;e

e
�i���. �:::,;gst

i
gf V'J !��t 

Rotary enlllnej J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,227 1 If complicated tbe cost will be a little more. For fnll 
Rubber boot, . Lacroix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556;009 in.tructlons .. ddress !\loon &; Co . •  361 Broadway, New 
Safety pm. J. H. Bronson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,001 York. Other foreign patents may al.o be obtained. 

© 1896 SCIENTIFIC AMERICAN, INC.



�ilvertigements . 
O IUl l N A R Y  R A TES. 

I n !ili d �  P as: e .  each i ll lii e l' t i o n  - - 75 c e n f. 1!I  n I j n �  
B n r. '.-: P a u e .  e ll e il i r u � e l' f i () 11 - - - - So l . O O  a l i n t"  � For some classes of Advertisements, Special and 
Higher rates are req'lFired. 

Th e above are c n arg-es per a,2"aLe line - abo nt eight 
worJ8  per Hne. T h i s  notice shows Lhe wi dth of t h e  Hlle. 
!Iud l� set in agate typ';;!. ltn£"ravings may head adver­
tisemen ts at t-h e same rate pCI' agaLe line. by measure .. 
menL, as t,h e  leuer press. AdvertIsements must be 
recei ved at Publi cat i on Office .18 earlv as 'rhursday 
mornin!:! LO appear i n  the ('oj L owiul! week'8 iSSUE:. 

W09tPou��!'!���e��1I!�!S 
time and money by using our 

Foot and Band Power PlacnineI1l 
SEND FOR CATALOG UES­

A-\Vood-working Machinery. B-Lathes, etc. 
SENECA FALLS MFG. COMPANY, 

ACETYLENE GAS AND CARBIDE OF 
cal e i upl .-A l l  about the n e w  illuminant,  i ts q u a l i t i es. 
C b enllstry. press�re of l iquefaction ,  its probable future, 
ex periru ents performed with it. A most valuable series 
of a r t i cles, giving- I ll com plete form the particul ars of 
t h i s  �u bject. A pparatu s for makinlZ the gas. Contained 
i l l  SCIEN'l'IFI(, A M ERICAN SUPPI,EM ENT. N os. 998. 1 00� 1 007,  1 0 1 � , 101� 1 015, 1 0 1 ti. 10�� 1 (t3 ·) and 1 03S ; a lso S C I I:!:NTIFIC AM ERICA N ,  Nos. 
1 3, vol.  ";"2 ; 23. v u l .  n i a nd 1, vol.  74:. Price 10 cents 
each. ':[10 be had at this office and from all newsdealers. 

The Curtis Steam • 
Pressure R.egulator "" "" 

A steam saving appliance of established 
value. May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a great saving in oper­
ating expenses. 

rrSend for circular S. A. 
D'ESTE & SEELEY CO . ,  

29-33 Haverhill St. ,  Boston. 

.A Book of Tools 

" A  BOOK OF TOOLS " i s  
the m o s t  complete Catalogue 
ever issued ; contains 550 pa­
ges, over 2,(00 i l lustrations, 

prices are given. 

I,itutifi, !lUtti'4lu. 
N I C K E L  

AND 
ELECTRO - PLAT I N G  

Apparatus and Material. 
THE 

Hanson & Van Winkle 00. 
� c w ar k .  1' .  J .  

8 1  LI BERT V ST., N .  Y .  
3 5  & 37 S. C A N A L  S T  .. 

CHICAGO. 

R�lY��s����au�::' 
Gast and GaSOline di­
rect from the tank. 1 to 40 H. P., actual. 
The Spri ngfi e l d 

G u s  Engi n e  Co.,  
21 W. Washington St. 

Springfi eld, O .  

S c i ent ifi c B ook C ata l ogue The Chicago �i����;��oJ��l�yJl��� 
equal for absolute, steady speed 

It I<: C E N 'I' L Y  I' r U L I ,.. H E I I . and durability. lt is a dwarf 
Our New Catalogue containing over 100 pages, includ- �¥re'i!�ih�nga�lo����t : ing works on more than fifty dill'erent subjects. Will application. 

be mailed free to any address on application. MANUFA CTURED BY 
, H U N N  &: V II • •  l'1lbl,,/ters SCIENTU·rc AMERICA N .  • .J . N O lt,U A N  CO.,  

:1 .;1 I l t'oad u" a y ,  r\ e n' Y 0 1' Jt, .  48 " A�JI��t�o?ll�t?n St.t 

Moasnrin� Chesterman's, Excelsior, 
Lufkin's, Eddy's. Roe's, 
etc . •  and supplies of all 
kinds for Architects. En­
gineers and Draugbts-

PATENTS. - AN INTER-
esting and valuable tab l e s h o w inlo! the n u m b e r  of p a t e n t s  
lZTan ted for t h e  various 8 11 bjects upon w h i c h  p etitions 
have heen fi led from the be/:!inning down to Decem ber 
31. 1894, Contained In SCI E N T I F I C  A M lt R ICAX Scp­
Pr.Ei\J }c�T. 1'0. 1 0 0� . Price 10 cents. To be had at 
this office a n d  from al l n e wsdealers 

Frost & Adams CO. GAS A N D  GASOLI N E  

B U Y  
T E L E P H O N E S  
T h a t  a r e  a o o d-n o t  ;, .  C h l'RP t h i n 2 � . "  The differ­
ence in cost is little. We guarantE.e our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are t � { " l '  II , ; f .i ( )  t , .  

W ESTE RN TI<1LE PHONE CONSTRUCTION CO . •  
440 Monadnock Bl ock, C B lCAG O .  

Largest Manujactwrers oj Telephones in the United States 

I. H E L L O ,  C E N T R A L ! 
. 

Long Distance Granular carbon . . 'relePhones I 
1'he .. 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 invit� 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal i n  the slot and get i1l11S­
trated catalog and particulars by return mail. 

PH(ENIX I N'l'ERIOR TELEPHONE CO., 
131 Liberty St . •  New Y ork. 

E N C I N E S .  
� to I5 H .  P. 

Suitable for pum,'-II!!!!'!' 
ing or any 
Quiring power. 
Prices, etc., upon ap­

pUcation. 
PI E IICE EXG INE CO. 
17  N. 17th St., Rac:ill::e,,..II',,,is ___ . ��=�=====::.::.�_ 

TO BUS I N ESS MEN 
'The value of tue SCIEN TIFIC A MERI CA ::";"" as an adver­

tising medium cannot be overesti mated. Its circulation 
is many times greater tUan that of any similar journal 
DOW publisb ed. It ;l oes into all th e States and rTerrito .. 
ries, and is read in all the principal 1ibraries and reading 
roOIlls of th e world. A business man wants something 
mOre than to see his advertisement in a printed news­
paper. He wants circulation. rrhis he has when he ad­
vertises in th e  SCI ENTIFIC A M ERICAN. And do not let 
the advertising a/lent infiuence you to substitute some 
other paper for t h e  SCI ENTI FI C AMERICAN when se­
lecting a list of publications in which you decide it is for 
your interest to adver lise. This i s  frequently done for 
tile reason that the ag('nt gets a larger commission from 
tbe papers having a small circulation than is allowed on 
th e SCI ENTI FIC AMERICAN. 

For rates see top of first colnmn of this page or ad. 
dress ill U N N  &; C O . ,  l' lI b l i s lt ers. 

3ti1 R r o a d w llY. N e w York. 

MANUF ACTURE OF-STARCHFROM 
Il1r A copy oj this book Maize. -B y J. l{ riegner. Fu l l  detai l s  of t h,e process. sent. postpaid, to any ad- W i th o n e I I lu stratlOll .  C o n t a i n e d  In S(,I F.NTI FIC AMF;R­dress upon receipt of 25 rC A N  S UPPLI0IENT. No. l O l � .  Price 10 cerits. fro be cents iu stamps. had at t h is office and from a l l  n ewsdealers. 

�WELL DRILLS 
awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

CHAS.  A. STRELIN G E R  & CO.  
Address Advertising Dept., D ETROIT, MICH. 
I C E · H O U S I� A :'i" D  COLD ROO M. -BY 
R G. H n.tfleld. With directions t o r  construction. Four 
engravings. Contained in SC'l ENTI FI C A �J ERICAN SuP. 
PLEMENT, No . . j !t .  Price 10 cents. To be bad at this 
Office and from all newsdealers 
•••••••••••••••••••••••••••• 
: U N ' V E R S A L  '* : 
• S U RFACE GAU G E . ��V_ • • Solid steel.  Many � � • 
.. h;ll proved features. · " .. f"-"-:o" " . • 9 ' $2.50. 12" $3.00. , "�,,"".",,.... • 
• �;:rfenS:lh��� �� � .  • inch. rr CataloQue of Fine Tools Jree. : : l.Hs� STARRETT fo�i3, Atho l .  tr.AS�� . • •••••••••••••••••••••••••••• 

VANDUZEN s�Ft.r PUMP THE BEST I II  THE WORLD. 
Pumps Any Kind of Liquid. 

in Order, neve:r Clogs nor 
Guaranteed. 

Brazing ..--. 
'-Stand 

For Bicycle Manufacturers, 
Repair Shops, and '1'001 Room 
purposes . • . • • . . • 

Buffalo Dental Manufacturing Co. ,  Buffalo, N. Y. 
E :D G- E  T C> C> x.. S 

are often nearly ruined by using a grind­
stone not adapt.ed to the work. Our 
quarries produce a large variety of grits 
suitahle for grinding any tool. y- jla!l './l.H.: send you o ar CatnloQllc, 
winch will !Ju'e you some infoTlHrli'ion ? 
GRA F'l' I I N  ,", 'r O N E  C O M P A N Y, 
No. 80 River Street, GRAFTON. OHIO. 

Eclipse----­
Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Runni ng, and far the Simplest 
Hand or Power Separator on the 
market. rr Aaents Wanted. 
C. L. CHAPMAN S E PARATOR WORKS, 

l . I TT L E  FALLS, N. Y. 
SCI ENTIFIC A 1\l E R lCAN DY N A MO. E L IW 'l' RO MOTO R. SIMPLE.  HOW TO 
Desc ri ptH;m of a plain sh l1nt-wc:;mnd dynamo of simple r;naKe. By G_ M. Hopkins.-Description o f  R smaH el ectro 
constructlOn , . c�pable of SupplYlnp: a curret:tt of from 60 I motor devj �e(J and CtlDstru cteil wi tn a view to assisting 
to 75 110-volt IDca!ldesce�t lamps. or of bemg used .as a amateurs to make a motor wn i ch m hrht be dri ven W l t ll  
5 h .  p motor. T b i S  machIne w a s  ... con�truc�e_� espeCl�l1y ad van r age by a currp.nt d e rived fr( lID a 'oattery, and 
for th e  beneflt .of the readers of "h e  ,'l C U ' l I tt nc _-l me.ncan. whictt woul d h ave sutfic1en t  power to operate a foot b y l\tlr. W. S. Blshop. of New Haven, . CODn. It 18 de- lathe or a n y mac rnn e requirinu not over one m an power. 
signed to meet the wants of mechamcs and am.at-eurs W ith 11 figure!; Contain ed in �CI KNTIF I f' AME ltICAN 
wb o desire to construct a simple �ynamo for �h eIr �wn 8 UPP L K M  � NT . No .  fi4 1 .  ! >�i ce 10 cen ts. To be bad at 
use, but who do not care �o enter IntI? the .su bJect SC1en- this olfice and fr0 m all r.ewsdealers. tifically. With 24 illustratIons. �op-J.aIned: In :,, ( ' I EN'l'I l" I C  
A.M Ii: HH' A :-; :" li P P L B .\I IC :S- T. N o .  � b a .  PrICe 1 0  cents. T o  
b e  h a d  a t  this office and from all newsdealers. 

A R M S T R O N G ' S  * P I PE * T H READ IN G -A�D-
CUTT I N G-O FF M AC H I N ES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam Fit­
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. :) r()CJ�S and l.hes 
tFni r'e1'm i l ll achn()w/.edged to be 
TH E  BEST. tw" .send jor cataloo. 

T H �  ARMSTRONG M F G .  CO. 
Hl'i dgepol't,  C o n n .  

B A R N ES' 

� UP TO DATE lIi� is our Pipe Covering.  
� Twenty per cent better than ' . . ... .. .... C Magnesia or Asbestos Sponge. 

Proo [ of this can be had for 
. the asking. .

. �. - N. Y. F i rep roof Covering Co.  
_ _ - 1 2 1  Liberty St. ,  New York.  

How to Build 

F. C. AUSTI N M FG. CO., CH ICAGO, ILL. 

a 

T A N K S .  
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress W ood Tanks a speCialty. 

W. E. (1 A L I I W I( L L  C I I  • •  
217 E .  Main Street. Louisville, Ky. 

QgUR/PH. 
ste reopt icons,  Magic lan· 

terns and Accessories.  
Triple Stereopticon for P,·oject· 
ing Views in Natut'al Colurs. 

Slides for Projection in 
Natural Colors. X RAY -
LANTERN SLIDES 

and other novelties. Self Cen­
tering Arc Electric Focusing 
Lamps for Theatres. Photo-

Engravers. etc. 
J .  R. C O LT & C O .  

115-117 Nassau St. ( New York and 59 Fifth Ave., 5 
Send fm· Catalogue. 

Home/'-�·� 

MECHANICAL DRAWING 
�:;�i:�t�tn�a���e:i�:E������· Plumbing, Heating, Mining. English Branc'ii. es. Send for free circula.r. sta.ting Bubject wish to study or your tra.de. 
Correspondence SOOool of Iudustrial 

Sciences, SCRANTON. P A. 

FI�E . . BID��}!��!� 
BRO O K L Y N  FIRE B R I C K  W O R K S .  
S S  Van D y k e  !!§treet. B ltOOKLYN, N. Y. 

If···· DO YOUR OWN Save money !  Make 
• . .. .. "'� . money printing for 

PRINTING others ! Type·setting 
easr. PrInted rules. 

.�. PRESS Cor WrIte for catalo':.ue, 
cards circulars &c presses, type, ca .. ds, 
Press for printJIlJ! eti'iJ�§�cio�·co. a Bmall paper, f4U. Meriden, Conn. 

BINDERS • •  
With the Paragon Binder, SCIENTIFIC 
AM F.RIOAN can be bound. as received 
each week, in book form. Every paper 
in neat order for reference or future 
Wd��tt, :��t::ia:��&

n
::i�'s each. 

UHA ". S. BERRY, 
129 Lincoln Place. BROOKLYN, N. Y 

pr ES'l'A U I. I S H E U  l S 4 5 .  
The M ost Popu lar Scientific Paper i n  the World 

O n l y $3.00 a Y e a r .  I n c l u di n g  l'o.tage. 

Weekly--:>� N n mbers a Y ear. 

T h i s  " ' i d c l y  circu l a t e d  and splendidly illustrated 
papel' is published weekly. Every number contains six .. 
teen pages of useful information and a larg-e number ct 
original engravings of new inventions and discoveries, 
representing- EngineerIng Works, Steam Machinel)'", 
New Inventions, Noveltles in MechaniCS, Manufacturel3t 
Chemistry , F,lectricity.Tel egrapb y. Photograpby, Archi .. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week • 

rr e r m �  of � lI h !l c r i ll ti n Jl . - One copy of the SCIEN· 
TIFIC A M ERICA.N win be sent for one year - 52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'I' h .'ce J ) () l l a l'�  by 
the publishers ; six months, $1.50; three months, $1.00. 

e l l l h s ,  - Special rates for several names, and to Post· 
masters. Write for particulars. 

rrhe safest way to remit Is by Postal Order, Draft, OI 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk.  Addres� 
all letters and make aI J orders, drafts, etc., payable to 

iU LJ N lS  &; V I I  •• a tn B I" (Hl d w a y .  X e w  Y ... ·I • •  --.� --Jdttttitit �mtdtatt Juppl�ment 
This is a separate and distinct publication from T H E  

lSCIEN T J ]'IC AMERIC A :-'- ,  b ut i s  uniform therewith i n  
size. every number containin'! sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers anc accompanied with translated descriptions. 
THE SCI�NTIFIC AM EJtICAN SUPPLEl\-J ]JNT is published 
weekly, and includes a very wide range of contents. It 
preser..ts the most recent papers by em!nent writers in 
all th e principal departments of SClence and the Useful 
Art.s, embracing Biology, GeologYt Mineralogy, �atural 
History, Geography Arch reoJogy, Astronomy, Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Enl?ineeri o g, Mining, Ship Building, 
Marin� Engineering, Photograph y ,  Technology. Manu­
facturing Industries, SanItary Engineering', Agriculture. 
Horticulture, Domestic ECunomy, Biography. Medicine. 
etc. A vast amount of fresh and val uab l e  information 
obtainable in no other publication . 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and descri bed in th e SUPPLEMENT. 

Price for "the SUPPLEMl£NT. for the United St.ates, 
Canada, an d Mexico. $5.00 a year ; or one copy of the 
SCIENTI FIC AMERICAN and one copy of the SUPPI.E­
MENT, bot.h mailed for one year to one address for $7.00. 
Sin/lle copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

iU U N N  &; C O . ,  3tH  U r o a dway, New Yurko --�.--
�t1 0 1 1 0  . cr� :r 0 t 0 �l \n ( 1 119 !;(tl lOlt. 

THE SCIEN TIFIC A MERICAN BUILDING ED I TION is 
Issued monthly. $2.50 a year. Sinp:le copies, 25 cents. 
Thirty·two large quarto paJ,res. forming a large and 
splendid Magazine of Architecture. rich ly adorned with 
elegant plates and �theT fine engravings ; illustrating the 
most interesting exampl es of modern Architectural 
Construction and allied subjects. 

A speCial feature is the presentation in each number 
of a variety of the lat.est and best plans for private resi. 
dence�. city and country, including those of very mod· 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, tOlZetber with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

Tbe elegance and cheapness of this magnificent work 
have won for it the J, al'�est C i rc u l ati o n  of any 
Architectural publi cation in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lU U N N  &; CO • • 3 6 1  Broa.lway, New York . --�.--
�lport �ditil)U New Friction Disk Drill. 

FO R L I G H T  W O R K. 
Has th.se Great A d uantages: 

The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety. the 
smallest or largest drills within its range-a won· 
dprful economy in time a.nd great saving in drill 
breaka"e. Send for catalogue. 

Those Intendinl< to build will find the very best practical BUg- of the SCIEN TIFIC AMERICAN, with which Is Incor­
gestions and examples of .Modern Architecture in the handsomest porated U LA AMERICA CIENTIFICA E INDUSTR IAL," 
Architectural Magazine ever published or Spanish edition of the SCIENTIFIC AMERICAN is pub­

W .  F.  & I NO. BA R N ES CO.,  
Ruhy St . , Rockford, Ill.  

"The Scientific American 

Building Edition . "  
Each number is i!lustrated with a Oolored. plate and numerous 

h andsome engravings made d.·ired from photographs oj buildings, 
together with interior views. fl oor plans, description, cost, 1ocatjon, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and c1ty residences, churches, 
schools. public buildings, stables. carriage houses. etc. 

All who contemJWate buildin�, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of l the latest and best examples from which to make selections, thus saving time and money. 

P U BLISH£D M D N T H LY. SUBSCRI PTIONS $2. 50 " Y £AR. S ' NGL£ COPIES 25 C E NTS. 

FO: �al� �t .al� �m;s �t,!';:g�re88 M U N N  & CO. ,  Publ ishers, 36 1 Broadway, New York 

lished monthly. and is uniform in size and typography 
with the S C I It1'\TIF I C  AMER loAN. Every number con­
tains about 50 pages, profusely illustrated. It is the finest 
scientific, i n dustrial export paper published. It circu­
lates throllghout Cuba, the West Indiei, Mexico, Cen­
tral and South Ameriea, Spain and Spanish possessions 
-wherever the S]Janisb language is spoken. THE 8CI­
ENT T F I C AMERI CAN EX PORT EDITION has a large 
guaranteed circulation in an commercial places through­
out the world. $3.00 8 year, postpaid, to any part of the 
world. Single copies, 25 cents. � Manufacturers and others wbo desire to secure 
foreign trade may have large and handse:mely dIsplayed 
announcement.s published in this edition at a very 
moderate cOSt. Rates upon application. 

lU U N N  &; CO • •  P u h l i s h ers. 
361 Broa,lway, � ew York. 

© 1896 SCIENTIFIC AMERICAN, INC.



Foun<l,ed by llIathew Carey, 1785. 

H ENRY CAREY BAIRD &: CO. 
l.s I IrSTRIA L PUBLISHERS, BOUKSELLERS & IMPORTERS 

S t U \Va i ll u t  �l •• Ph i ladel phia. Pa .• L . S. A .  
IlT Our New aud Revised Catalogue of Practical and 

Scientific Book�, gO pages, Svo. and our other Catalogues 
and Circulars, the whole covering' eve�'y branch of 8ci .. 
ence applied to the Arts. sent free and free of postage 
to any one in any part of tbe world who will furnish bis 
address. 

By Prof. Ernst Mach. Price $2.50. (Circular No. 10.) "As 
a history of Mechanics tlle work is admirabJe."-lVation. 

ehi('a�u : T h e  Open « �O l ll't Pub.  C o .  

THE 

THE N E W  ���
t�i �::�et 

EPARTU RE �n
o
c
� \ha 

BELLS �11fe r:��e
8t�1!� 

and prices. Send postal for 
booklet to 'I' H E N  E \V II E­
l' A It T lJ ItE BELl. CO . .  
� 1 0 Nort h �nai ll :-il l'eer, 
nri�r o l , f ' O Il Il . ,  l;  . l"i.. A. 

ORNAMENTAL IRON 
tn' .-Descri p t ion of the method of manu facturin g  
wruught iron into ornamental and artist ic forms, W ith 
9 i l lustratIOns. Conta ined in SCIE:\'TIFIC A MEIUCAN 
� lTPPI.KMEr\T . No. 1 020. Price 10 cen t s. rl'o be had 
at this office and from a l l  newsdea lers. ------

Automatic Circu lar R ib 
�Knitting Machinery 

for aU kinds of Ribbed tlDods, Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts, and every­
thing known to the trade as ribbed goods. 

SN YDER & FISH ER, 
LITTLE PALLS, N. Y. 

Metal Planers 
and General Line of Machine 

Shop Tools. 

Hi l l , C l arke & Co. 
1 60 Oliver Street, 

1 6  So. Canal Street, 

J citutific jmttlcJu. 
VEl10X P I{ TolE Tol A Revolution in Pho-:z-l. .1- .1'l.. tographic Printing. 

When exposed to the same light, prints 
5 0 0  tim e s  q uicker titan a ll ul Jnen .  .. • 

se ROLL SA WS lo��te;,t�?fIs�:��1n��a �g��,; 
catalogue. WUldn80n Vo., 88 Randolph St., "hlcaao 

GLOSSY  o r  MATT. �� ����
r 
r
r
:��r.�

w
�:�b��r;,��Jfi

t
;;i��r ��t�Ju��ri��.

rk. 
Develqped and toned as fast as the printing frames can be filled. A choice of to'lLe& more beautiful than can be p'roduced on any other paper. Permanent prints. 'rhe g-reatest paper for hot or damp cHn:tates. 3� c e n t s  in 8�a�ps bring-s two sample dozen cab's, developer 

and three sample '"'rlnts. N epe .. n PlatlnoJd, Enameled and Rough Bromide Papers are 

W A 1\ '!' ED . General Agency. Location established, 
and 20 yrs. bus. ref. J os. Driver & Co., Philadelphia. 

I C E  ll'I.--\ ( · H l !,\ E � ,  < :or I i!il!il E lI g i n e iOO . B r f' ''' f'' I ' !iiO ' n l I ei nol t l e l' !iiO ' ill ach i n e!'}" . THE VILTER 
MFG. CO., �99 ClintOl;' Street, Milwaukee, Wis. 

the best and most �niform in the market. Nfle�bl'!:!!l �: ' 
a
a���oW��t������t

e f!:�:�: 
Nepera Ohem lcal 0 0 . ,  !!! o l e  Manufacturers, NE t'ERA PARI .. , N .  Y .  S horthand by, M ai l  ��r1�����lt';l����t:lfi�·�t 

CROOKES TUBES IN ROENTGEN'S 
P tlOtugra p hy.-'l'he new photography as performed by 
[ h e  use of Crooke8 t u lles as a source of excitation. A ll about ('roo1\.es tubes. SCI B :,\ 'f U 'l(' AMEIUCAN SUPPLE­
JIE"T.  N o ' .  1 8 t ,  1 89, �38. 243,  �44, 1 9�, 1 9 il ,  
1) 0 ,:)  a n d  9 �O. 'rhese pro fusely i l lustrated SUPPLE­
M b:NTS contain a most exhauetive serieS of articles on 
Crookes tubes and the experiment� performed with them 
Among t hem w i l l  be found Prof. Crookes' early lectures 
detail ing very ful l y  the experiments wh ich 80 excited the wor l d ,  and which are now again excitlllg attention 
in connection with Roentgen 's photography. Price 10 
cents each. rro be had at this office and trom all news­
dealers. 

� 

RUST PERMANEN
-
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on Machine�,Tools,Guns and Cycles witb � 
-MAN N O CITI N - � 

Lea d I n g  Fi. R '5- and.Fa�fones  use ,I. 
a.GOETZ E ,Sole u.s Agt z l  W h l t e h a J J  St. N:Y. 
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Hahn's Im proved Watch man's T ime Detector 
This Clock is adapted for 6 or 12 stations, 
and the keys are all different. The regis ... 
i��6

g
a�d dfr� 1�: i��t��3�f i���

i
��!rg� 

style 'rime Detectors, which mark either 
by holes or an impression on the dial. 
}�or circulars, address A. NA NZ .. \:, (J U. 
l I S  ( : �I a ll lbe l'� � t r e e r .  1\e,," Yo .. k. 

DYNAMOS & E LECTR I C  MOTORS 
Our 10 to 7 5  light Dynamos are ----- pronounced a success by all who have them in use. High grade, compound wound, self­

. oilin�, self·aligning bearing-s, hlgh effiCIency and great durability guaranteed. Lowe8t prices. Do your 
��r:zl�fo�t��ftl����������e��qc��� 
plete plants furnished. 
R ( ) ,I'H B H OS. & CO., !l[frs., 

30-:14 .H a,·k f't Strpet, 
C h icago, I I I . ,  U .  S. A. 

Induction 
COilS, 
Magnets, 
Special..! 
Wire 
Winding, 
etc. 

lesson Free. Potts bhorthand College, Williamsport, Pa. 

SA�ES 

�- T�E �t�l�!e.���:� H��W�}�,t, �J���:'Oy� 
OIL )9i C ::��'2!i,.:.r'\���J.. �r.�:',;;rr: 

SAFETY . motors. belts, and otber electric goods, for 18c. 
AUTOMATI C D O U BLE FEED 

stamps. Agents wanted. Handy 'l'vol C�, B"llevue, O. 

• • •  CRANK PI N O I LE R .  WANTED fi��r;i:::,�r\�c
h
p'1�ii'la

�ntg �:�.:'P:C\�'!� "- currency or stamps will bring' you a commercial device 111 very Ia.rge demand. $1O.00Jto $15,(0) 
a '�E8 ���J'�� i¥t�z

sa�frt'!.�iJ;y. 
Money re- required. Address. X 35, care Lord & Thomas, Chicago. 

!pjector Co . , 1 1 6 Seventh St . ,  Detroit ,  Mich.  WANTED :���'¥&��: I?�adm;'::�dt-;g��rt�, �nd':;';�� a Dew combination bicycle tool. For particulars ad­
T H I E  F P R O O F dress H. & H. Hunt, North Main St., Wilkesbarre, Pa. 

Sbannon Bicycle L O C'li  and H o l der holds wheel upright and iocks it se­curely. Safe from borrowing friends or bicycle thieves. Holder locks to wall or object and conceals the mode of attachment and cannot be tamper­ed with. Makes a safety deposit for the bicycle. All keys difterent. If dealer basn't them, we will send on receipt of $2.00 for wall holder or $2.50 
for 1I00r holder. !!!A FETY M F G. _______ C
_

O_._,_6
_

il_:s .  Canal St ..  Chicago. 
FAN ATTACH M E N T  FOR ROCKING CHAIRS 

A light, simple and elegant device recen1;.e 
Iy patented. Can be readily attached and 
detached to any base rocker. Fur .. 
nishes ample breeze on the most 
sultry day and protects t i l e  occupant 
from the annoyance of flies. Patent 
for sale. }j'or particulars address 

J. H. MACARTNEY, 
321 Fourth Street, Oakland, Cal. 

INCUBATORS 
llrooders. Vegetable a n d  

C l o v e .- C ' u tterl!!l . 
HOXE A N D  GRA IN  M I LL S .  
� cl����1t����:s?

f 
l}��!�Yc��Pgbi;:: 

will lU A K E  H E N S  I. A Y 
in Winter 
and pro­
duce fertile 
eggs for 
batching. 
Send 4c. for 
catalog and 
valuable in .. 
formation 
�!1s'l���try Absolutely Self-Re�18ttng. 
Peerless I ncubator & Brooder Co . , 
516 "An Ohio Street, Quincy, Ill. 

DR A U G HT I N G  g� �1:a1fI�EJa� <;50I��'i�� 
B month. Positions secured, 2c. stamp for cata­
logue. Black () Ol'.  �ch oo l . Bnltimol'e, lll d .  

CONTRACTS WANTED. 
To  manufacture Hardware Specialties. Pat'd Novelties 
and Sheet �etal Stamping. Lang Mfg. Co., Racine, Wis. 

DEAFN E S S  & H EAD NO ISES CURED 
by m y  Invi!;ible Tubular Ear Cushions . •  Whispers heard. Warranted to help more cases than all similar devices 

i. Hrsc01 onl��r8:� B�d �:�.� N� ry�s 
lJ:�

sf�rd���k� t��I!�-�·F'R EE 

Slncubators�Brooders 
, Best in the world, hot wat.er, pipe system. Will 

, hatch chicks when others frri l .  Catalogue Free. . Shoemaller lneubator Co., Freeport, Ill. U. s. .L 

\tSHOEMAKER1S POULTRY BOOK 
96  pages, printed in 6 colors. Birdseye view 
of largest Ponltry Farm. Tel ls  all about 
Chickens, Prices or same, their Diseases. . remedies,poultry buHdings,etc. ; finely illus­

trated. Prl •• onlyl ••• C, C, SHOEMAKER,Fre.port, III.,U.S,A. 

I N C U B ATO R .  
fn����t��� �1 �n�

e
:ai!f��egl::l� 

try and at the least expense. 'l'he 
book is worth dollars to you. Address 
A. F. Williams, 61 Race 8(., Btlstol, C�nn. 

V8u U S E G R I N DST O N E S ? SMALL MOTORS for A l l  Purposes. [ f  so, we can supply you. All SlZeS Tbe best manufactured. Specially adapted fo 

1� i I I  Air  Oushion " Rubber Stamps 
AI,WAYS MAKE A G O O D  PRINT. 

. Stamp, Stencil and Seal Supplies, 
� �I� �lIlvrc1.:T""!N N INVENTORS . 
�!�gf��;;��l

si:g�� a�d ��rfl. �r?fe��
n
ior����ra��iC 1 1 1 0 1 1 .1 1  r e d  and u lI m o lJ n f e d .  always all kinds of l ight work, sewing machine outfits kept.Ill stock. R�member, we make a toys, dental drills, jewelers' lathes. mOdels speClaltyof selectIng stones for all spe- etc. Send for Catalogue. The L � :\  VITT mal purposes. ar Ask jor cataloQue. MOT O R  C I I  •• Manufacturers of Electric 

'I' h e  C LEVELAND  STO N E  C O .  M'!tors and . Elec}rical tlpecialties, 1 2� 

2d Floor, Wilshire, Oleveland. O. [H a t c h e l l  � t . ,  1 R O V I H E N VE, R, I· 

THE MANUFACTURE OF MATCHES. 
-An interestinll and popular de!<.cri ption of lhe method 
of manufact urmg SUl phur and sufety matches as prac­
ticed in France. \V ith 10 i l lustrations. Contained in 
SCI EXTIFIC AMERICAN SUPPLEM F.NT. No. 1 0 1 3 .  Price 
10 cents. '1'0 be had at thIS office and from all news­
deal ers. 

N O W  

Durab l e-Easi ly  A p p l i e d .  
Tbis roofing is manufactured 

from natural Trinidad as.phalt 
materials, and will not dry up 
and become bri-ttl6t under ex­
posure to the weather as coal­
tar rootings do. � Send jor 

free sample oj roof 12 year& old, 'With circular and price list to 
WAItREI" C H Eill I<.: A L  

& IUJ<' G .  V O  • •  81i F u lton !!!treet , 

New Y orl<, U. S, A .  

R E ADY ! 
Seventeenth Edition of 

Experimental Science 

ltE V 1 "lm AND ENLARGED. 
l � O rages nl ld 1 1 0 �upe l'b (J u t s add ed. 

Just the thing for a boliday present for any man, 
womar .. student, teacher, or anyone interested �n Bcience. 

In the llP-W matter contained in the last edition win be 
found the SCientific Use of' the Phonograph. the curious 
optical i l l usi ·)n known as tbe Anortboscope, together 
w i th other new and interestIng Optical I l lusions, the 
�lPf)\?(l:1e�n�i��L;�i���;c�i?ta(£:s�b����� ����:r�

r������ 

S T ER EOPT I CON S .  MAG I C  L AN T E R N S  A N D ACCESSORI ES, SEND fOR CATALOG UE. 
TO CHAS BESELERMAKER218CENTRE ST. 

N EW YO R K ; 

MESSRS. MUNN & Co , Solicitors 
of Patents, have had nearly fifty 
years' Continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden­
tial. A handbook of patents and 
how to obtain thew sent free. 

PATENTS 
taken through Munn & Co. receive special notice in the Scientific A'ilur. fean. Thi!, 8plendid weekly paper, elegantly IJl1l8trated, bas the largest Circulation of any scientific work. 13 a year. SpeCimen copies free. Address }IUNN & CO., New York, 361 Broadway. 

VA P O R  LAU N C H .  
Engine and belm controlled from bow. Latest improved and 

only 12 to 1 motor now ready for Ghe market. 18 to 40 ft _ launcbes 2, 3, 5  and 7 b.  p. No licensed en­gineer or pilot required. Speed 
and safety gltaranteed. No dan­
gero"Us naphtha or gasoUne used. 

Illari n c  " nllo)" Engine Co .. . J ersey City, N. J .  

t� ",--D EAFN ESS .� ,··&Ii" and H EAD NOISES relieved by using 
§ . 

Wilson's Common Sense Ear Drums. Q New scientific invention� entirely different 
i.n construction from all other devices. Assist tbe deaf 
when all other devices fail. and where medical skill has 
given no relief. ,;;afe, comfortable. ana invisible j no 
wirWf I��W� at�:��r'er,\! In;rtMO[Ntjw(��etcO . , 
P'" b�;:tf.i�I��in���r ?0'a��

il
l'Th2

g
B�00,,':f!'ii�eN ��" York 

Wholesale and Retail. 
_ THE R, H. S M I 'l' H  MFG. CO" AI' _ Spri n g fi e l d ,  Mass. 

Invontors 
Promotors 

Expert Chemical 
Services 

furnished t o  Solve 
Inventive Problems 
Develop Ideas or for 
Experimental Work Mannfactnrors Have your waste 
m a t e r i a l  utilized, 
your ores assayed, 

or other products analyzed, Expert advice 
I in chemical, electro-chemical, or chemico­
legal matters. Correspondence confidential, 

M A R I N E R  & H O S K I N S, 
C H E M ISTS A N O  ASSAYERS. 

81 Clark Street (top floor), C H ICACO 

To Inventors and M anufactu re rs 
A large manufacturing concern with a well established 
trade desires to take in a new lIIle. Will buy a good 
article outrigbt or manufacture the same on a royalty. 
Th

��rr��: ip. ������ o�o 
s�iE�Tl��g i���t�N

l
.
ine. 

C A TA L O G U E  �TELES C O P E:�N D F O R W. & D. M O  G [ yo •. B AY O N N E:  C I T Y. N . J .  

MALTBY M�·G. co., Brooklyn, N. Y. 

V O I, :\ E Y  W. MASON & CO. 
f'RICTION PULLEYS ,  CLUTCHES, ana ELEVATORS 

I'ROV l lJ E N CE, R. I.  

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. A bney, discussing tbe action o f  
the  various rays of the spectrum upon colors. Contained 
in SCI F.:'IJTIFIG AMERICAN SUPPLEMENT, No. l O t H. 
Price 10 cents, To be had at this office and from a l l  
news<'lealers. 

A. Valuable gook 

1 2 , 5 00 Re(,ci l'l8.  7 0 S  Pages. P r i c e  $ 5 .  

Bound in Sheep, Sf) . Half-MoTOcCO, $ 6 . ;' 0 .  

This  splendid work contains a careful compilation of 
tbe most useful Receipt8 and RepJies given in tbe Note8 
and Queries of correspondents as published in th e :-" e i ­
en t i ti e  A m C !' i e a l l  during- the past fifty years ; together 

TEL E SOD P E 5 1nch Equatorial Rellector for sale. with many valuable and important additions. 
Sylvester, Haverhill Street, Boston h�:�'��ll�l�t�d � ,�eea�;� ��;�lb�al��1e�f

e�h:���\PJl
s a��,; 

being represented. It is by far the mGst comprehensive LAUGHING CAMERA IOc volume of the kind ever placed before the public. 
":T;!h:':. ;;:l&,,;'::,�t In:'::'

v
:' •• �tion;:';;!n::;c;.m:::"�;-. You 10:' ie�'��d����i��l
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t�e ':{ti\��;�g���;t�ta��d 
through the lens and Jour atoul; workers in all parts of the world ; the information given 
friends ,..ill iook Hke UvingskeletoDs. being of the highest vaiue. arranged and condensed ill Jour thin friends like Dime Museum conClse form conveni ent for ready use. (at men, horses like giraffes, and in Almost every inquiry- that can be tbought Of. relat ing 
�a:r

t
ll
e
I:i�t:

i
�
g

:��:::: �o����g��: to formulre used in the various manufacturing indus-
camera conta.ins two strong lenses in tries, wil l bere be found .a.n8wered. 
neatlJ' finished leather case. The lat- Instructions for workIng many different processes in 

eat mirth-maker on the the arts are given. 
ereat.ea busbels of Those who are engaged in any branch of indu�try 

probably will find in this book much tbat is of practical 
vaiue in their respective caHings. graph y .  incmding Hand Cameras, Cane Cameras, etc.; 

Systems of Electrical Di stribut i on. Electri cal Ore Find­
er, FJle(�tri eal Rocker. Electrk Chimes, How to Color 
Lantern S l i de:'!, Study of the Stars. and a great deal of 
otber new matter wn lcb will prove of l llterest to scien­
tific readers. 
h���

g
��'i��2 il��(Oth.

t
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.
al �atf��r����:$IA: 

1'hose who are in sea,rcb of independent business or 
empioyment, reiating to the borne manufacture of sam­
ple articles, win find in it hundreds of most excellent 
sug-gestions. 

REAGAN FEED WATER HEATIN G ,  WATER C lROULATI N G  AND IT Send jor Descriptive Circular. 
MUNN & CO., Publishers, 

W-Sena jor tllustTatea circuulT .. 
M U N N  & CO •• Publ ishers. 

Office of the SCI E N TIFIC A M E R ICAN"  
361. BROADWAY. NKW YORK .  

SHAK ING  G RATES,  f:oci(,�tJ'''"!rfE'-\�i�KAR��NE, a n d_ :SCIENTIFIC AMERICAN OFFICE, 
AGENTS �rAG�:ft:'��':ti�R�s o::;e

s�.::Jtj'� Sa:ti��?w'."
anufacture 361 Broadway, New York. 

WATER C I R C U LATI N G  G R AT E  CO . , Mfrs. and Sole Props. , ... H Y P NOTISM �;;e'ft��ab'::���::so�� �a:::,'l: 
Office and Works. 1036-1038 Pllbert St., Philadelphia. Pa. I Ism l()c. Dr. Anderson, S A 3, Masomc Temple. Chicago. 
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�"ve�ti$emenf$. 
O R D I N A R Y  RATEi!. 

f n l d d e  Pn:e. eacb i n 8ertion, • f:; eent. a l i n e  
H it c h: P n :: e .  e a c h  i nsertion. • • Sl .00 a l i n e  
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1��:!'d�; momlDIl to appear In the followinll week's issue. 

The New York Journal 
recently offered ten bi­
cycles to the ten win­
ners in a guessing con­
test, leaving the choice 
of machine to each. 

AL. ... O F  T H E M  
CHOSE 

Sta n d a rd of the World.  
Nine immediately, and one after he had 
looked at others. And the Journal 
bought ten Columbias. Paid $100 each 
for them, too. On even terms a Col­
umbia is chosen 

P O P E  M FG. co . . H a rtford, Conn. 

IGEN!�:1f.D FoR FINE TOOLS IN EVIRYSHOP. ,. CATALOIiUE (j.H.BESLY &. (JO. .,AGEKG'l. CHICAGO, I LL.U.5.A.-

\ � 

Therearemonarcbs. there are monarcbs. 
Men of every clime and hue, 

From the Czar of all the RuasiaB 
To the Prince of Tlmbuctoo : 

Monarchs good and monarchs famous. 
Monarch. short and monarchs tall ; 

But the best Is our Monarcb-
It's the Monarcb of them all. 

Monarch 
King of Blcycl_A Marvel of 

Strength, Speed and Reliability. 
4 models. sao and $100, fully guaranteed. For children and adults who want a lower price wheel tbe Dej1a.nC8 is 

made in 8 models, 140 to 175. Send for Monarch book. 
MONA�CH CYCLE 

MFO. CO. , 
Lake, HaI.ted aDd 

FultOD Sa., (JHI(JAGO. 
S3 Reade Street, 

New 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 

! i 
( 
f 
� : \ 
! 
: 

Boston, Mass. f 

This Com pany owns Letters- .(11 ... Patent N o .  46 3 , 5 6 9 ,  g ranted 

to E m ile B e rli n e r  � oyem­
ber 1 7 , 1 8 9 1 ,  f o r  a combi n ed 

Telegraph and Teleph0ne, 

covering a l l  forms of 
Microphone T ran smitters 

or contact Telephones, 

I ! l ______ v __ ._.-__ • __ -_-___________ " .. ___ ._. __ -__ ._-._. ______ J 

J c itu t if i , !lUtric .. u. 
1 8 5 6 -1 896 

Forty years ago the advertising of the Amer­
ican Waltham Watch Co. m�de the fame of 
Waltham watches world-wide. A gener­

ation has passed- Forty years of progress 
and improvement-Seven million Waltham 
watches made and sold . Now the company 
propose to advertise Waltham watches to 
the people of to-day. Watches more per­
fect than ever and far cheaper. These trade­
marks specially recommended- the "Rz"ver­
sz'de " and the "Royal "-will last a lifetime 
and are within the means of everyone. All 
retail j ewelers have or can get these move-
ments together with any priced case in 
various sizes for both ladies and gentlemen . 

The "Riverside " movement is as perfect a time-keeping mackine as it 
is possible to make. You can get no better whatever you pay. 

_ S9W1lIg ll achtnel Org:ma,. Pianoa Sltt8i1,Tool8 At I P � Bicycles, W s.tcbea Guns, Buggies Hamesl, 

4 rICH Scales of all vuietlea and 1000 other art1eleB Lilts free. CHICAGO ScALE C o . ,  ChIcago. 1 1 1 .  

DOES 
ANY­
THING 
PHOTOGRAPHIC-
The Pocket 

Kodak. 
Pooket !too"'" I .... ed rOP IS p1etures, 1 % x 9, , •• 00 
Demoplug and PrIDtlag Outlll, • - 1.60 

EASTMAN KODAK CO. 
SamjJle photo and booklet 

/,07' two iN;ent stamps. 
ROCHESTER, N. Y. 

MANUFAC'l'URE OF BICYCLEB. -A 
very comprehensive art icle Juvinlil' the deutls of con·· 
struction of every part of these vehicles. With 15 en­
gravin"s. Contained in SCIENTIFIC A M ERICAN SUP­
PLEMENT, No. 90S. Price 10 cents. To be bad at tbis 
office and from all newsdealerS. 

The Coburn Patent Trolley Track 

Store Ladders. 
A PAIR, OP STAIR,S ALL ALONO 

THE LINE OP SHELVES. 
pr Send lor Book. 

The Coburn Trolley Track Mfg.  CO.  
HOLYOKE, MASS. 

. ,  I M PROV E M ENT THE ORDER OF" THE AGE. " _ 

New Model 

Smith Premier Typewriters 
---- N os. 2, 3 A N D 4 

HAVE YOU EXA MINED THEM ? 
Many I m p rovements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y. , U. S. A. 
BRANCH OFFICES IN TWENTv-NINE PRINCIPAL CITIES IN THE UNI TED STATES. 

If not, why not? No other Wheels in 
the world stand so high in the estima­
tion of cyclists, because Waverleys are 
built on honest value lines, and the 
purchaser receives full value tor the 
investment. 

SEND TEN CENTS IN STAMPS FOR A JlAIR 
OF OUR NEW CARD COUNTERS. 

L MARCH 2 1 ,  1 896. 

PR I ESTMAN SAFETY O I L  ENG I N E  
.. PhonomenalZ7t low en cost 01 opemU/m.. ..... Franklin Inst. 
N )<;l  ��ll'M Kerosene , NOT Gasoline 

N OR 
E N G I N EER 

r,,��t�C
a
iJi.IWfJ���\':iA't 

mg, Pnmping, Milling, etc. 
PRIESTMAN & CO MPANY , I nc. 
Front and Tasker Streets, - • Pbiladelpbla 

• • • W E  ARE BUILDINQ • • • 
The Oelebrated -

"HORNSBY-AKROYD" 
---O I L  E N I I N E  

The D e  La Vergne Refrigerating  Machine CO. 
FOOT E. 1 38TH STREET, N EW YORK. 

There is hardly a USE  OF POWER � Wi:v:���lJt!l�\J�o�, Jh�;: or on the Farm. the 

"C H A R T E R "  Is not now mllng. It Is also run-
. .. . _ nlng Boats

T 
Well Dril

� 
Pumps, . :;>lc.na�2':io�r:sl�i�fso u:��:! 

, - ollne • 
CHARTER GAS E N G I N E  CO. ,  P. O. Box- 1 4 8 ,  Sterl ing ,  I I I .  

BALL BEARING AXLES AND RUB-
ber Tires.-A Daper read before tbe Carriage Builders' 
National Convention, Pbiladelpbia.-October, 18!!4; show­
ing the advantalle to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con­
tamed in SCIENTIFIC A M ERICAN SUPPLEMENT, No. 
99\&. Price 10 cents. To be had at this oftIce mel SJom 
all newsdealers. 

J ESSO P'S S T E E LTHs\'�[r 
F O R  TOO L S ,  S AW S E: TC 

W'f! J E S SOP & S O N S  L: �  91 J O H N  S T.  N E W  YORK 

f'7sNApoLIDN;;"I � BICYCLES 
A ARE SUPERB... Catalogue Free i 
'I THE 1ENKINS CYCLE CO. 1 i!! ancl 20 Custom House Place, Chicag.( 

..������ 
HALF A CENT U R Y  O]j� CYCLES. -AN 
i ntereflting history of the cycle from its ori�in up to the 
present time. 'l'be first crank-dri ven bicycle. The • •  bone-shaker " and its succes&ors. The tricycle. The 
modern wheel. Cycle bui ld ing a science. Points of i m­
provement. '1'he pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained In SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. 1 0 1 � . Price 10 cent •• To be 
had at this office and from all newsdealers. 

THE BICYCLE : ITS INFL UENCE IN 
Health and Disea.e.-BY G. M. Hammond. M.D. A val_ 
uable and i nterestilUl paper in which the !ubject is ex­
haust ively treated from the fo l lowing standpoints : 1 .  
The use of the cycle by persons i n  health. 2. 'l'he use of 
the cyc le by persons diseased . Contained in S C I ES'fl "' 1 C  

��1��'��1I "at �Kr.�\:� K�� f�� �ll'��wsf:!1':r� cents. 

The Success of the 

AMERICAN 
TYPEWRITER 

,., ,., $8 
is due to its capacity for doing the best work, and Iota 

of It. 7500 of the N ew lll odel  No. � sold since last July. 
It is simple, durable and always goes. 
In combination with the Duplicator 150 copies can be 

made in one-half hour. . 
IIJr Send for hanilsomel'll illUBtrated catalogue to 

THE AME�ICAN TYPEW�ITE� CO., 
267 Broadway, New York, N. Y. 

PRINTING INKS. 
The SCIE ISTI FI(, A M ERICA N i. printed with CHAS, IllNEU JOHNSON « CO.'S INK, Tenth and Lombard 

8ta .. Philadelphia, and 47 ROle St., opp. Duane, New York 
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