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UJ[ABXABLE SPEED OJ' TO UNITED STATES laid upon the flat, round end of an electro-magnet 

CBUIBEB COLUJ[BIA. (the pole end being slightly larger than the disk), the 
The United I::!tates cruiser Collim bia arrived at New disk is not attracted, and will not stick on, even if laid 

York on the 2d inst. alter a passage of 6 days 23 hours down quite centrally. 
and 49 minutes, from Southampton-the fastest tim� In all quick-acting electro-magnets, and in magnets 
ever made by a war ship on so long a voyage; but not for alternating currents, the core should be laminated, 
equal to the record voyage of the merchant steamer to prevent eddy currentll. Sometimes, however� when. 
New York, which was over 16 hours quicker, namely, the alternations or 'pulsations are not very rapId, the 
6 days 7 hours and 14 minutes. eddy currents are prevented, by making the core tu

The average speed of the Columbia on thi� trip was bular and slitting it through lengthwise on one !lid€'. 
18'41 knots per hour. This we believe is the fastest Joule made an electro-magnet having an iron core 
ocean voyage ever inade by an armed vessel. 1-25 of an inch in diameter and �'of an inch long, 

'fEltlUS I'OR 'J'I1E !!i()IElSTIFIC AiUEltICAN. It has been claimed that the trial trips of our war bent into the shape of a semicircle, and wound with 
One copy, one year, for the U. S., Canada or Mexlco . . ................ S3 00 ships showing high speed rates for short periods of three turns of uninsulated copper wire, 1-40 of an inch One copy. 01.1 months, for �e U. S., Canada or Me.rico .. . . . ....... . . . . 1 30 Onecopy.one year,to any forelgncountrybelongilll<toPostalUnlon. "00 tim£', say three or four hours, were deceptive in reo in diameter. It wei2hed � gt'Ilin and carrie;,! 1,417 Remit by po.tal or express money order, or by bank draft or checo<. 

MUNN /Ir CO .• 361 Broadway, corner of Frauklln Street, New York. spect to performances over long routet'o It has been grains, which was c2,8M times its own weight. 
'l'I,e !!icielllilic Amer iclln !!inpplemelll found that some of our ships "howing 18 or 20 knots on The cotton thread us£'d for the filaments of incan-

the builders' trial have thereafter been unable to make descent lamps is parchmentized before carbonization, :: rs�<t,!�'=e���r i':':yt��!'i,��N�:tit�M���o �:8��n1fo��8�� with SCIENTIF,C AMERICAN. 'l'erms of 8nbscriptlon for SUPPLEMENT, more than 12 or 14 knots. The navy department has by passing it slowlJ tlarough a solution of sulphuric 
���i��IJg��:'iouih�·';,,�r.."t'bgfon�e�\::le �cO�I:8 y1'oar C:t:'o,�� been repeatedly challenged to show what its fastest acid two parts, water one part, and finally washing it 
b��!:,�:;,:,�g�"it�t��:.�",��uts�'i:i����?· A�'l.'i8�Be�,:!s'�;�;'-ENT boats could do on an ocean voyage, for only by such in water until ev£'ry particle of the acid is removed. 
���p� �fn!��� ���':"':l'otofo�f;t���rll:, uWlrh·l�ap�JafrJl.1�.:"'eig� a test could it be ascertaine::l whether we really pos- The parchmentized thread, after drying, is reduced to 
doliarsan<ljIJtll...,.t8al/ear. sessed any yessel that properly could be ci�ed as a a uniform diameter by drawing it through dies, after 

lI'liitHIIO: Edilion of Sclentillc American. commerce destroyer, capable in an emergency of the manner of wire drawing. 
THE BUILDING I!lDITJON or 'rBE ItlCIENTUIC AMERICAN Is a lara. and overtaking the fast merchant steamers. A thermopile, for experiment.al purposes, may be 

��3��p�\lli�����.p���I��gl��u�Od,:;:,n�:rr;lt��:I�0�ul:;t: The department has put in evidence what the made of piec£'s of German silver and copper wire, is iIlnstrated with beantiful plates. sbowll1(\' desirable dwellings. public C I b' d th h '  th f . fl . t d d h rd ld d t th d f . . f bnildings !Ond architectura' .. ork in lI1'eat vanet� To bnilders and all who I 0 11m la can 0; at s e IS e astest crUI ser a oat tWIS e an a -so ere a e en s, ormmg series 0 
:;'l�:'��Tt�c���!t"Il�";?�: I� :g��';.�PJ:" as the ianlest circnJatlon is now demonstrated. The country is to be congratu- pairs, and arranging the wires thus joined in the form 
ors�":iT������ ���' ,rl���'1!'lsf:.rtu���e.!i�\::fe��la"JiJc..a=� lated on having in its possession a ship that can be re- of a many-point£'d star, so that the German silver and 
�g���ed�e�o�:"�ILo¥�S;o�r:�I��:t�t" ����T������Nato= lied upon for high spe£'d. We wish we had more of copper wires alternate, the ends of the series being 
Combined rate for BUII.DING 1l!DlTION. SelENTTFIC AM.ERICAN and �up- them-one at least for every important harbor in our left unconnected. The inner points of the star are PI.1DM IlNT,IJIl.OO a year. To fore'i<D Postal Unlo& conntnes. moo a year. 

country. heated over a kerosene lamp. The wires may beNo. 
Expol'l Editloll of the ,,"cienlilic American, 

wltb wbicb I;' Incorporated "LA AMERICA OIENT )FICA EINDU�THUL." or �J':.::\"J' srz�i�g t��o��p�'i�ftl:r�� ���'¥I���'l:�ll��!,&.m���h�: ber contains ab"ut 50 page8, profusely Illustrated It Is tbe linest �Ilt\flc, 
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On her original trial trip the Columbia made 22'81 16 and 6 inches long. 
knots per hour for 100 miles and was said to have • ' . ,  • 
burned 80 tons of picked coal per hour. She is a TIlE HOBSELESS CA.RBIAGE BACES. 

voracious coal consumer. In our last issue we announced that the Chicago 
The Columbia was launched at Cramp's shipyard Times-Herald and the Engineer, of London, had made 

in Philadelphia on July 27,1892. The cost was arrangements fortwo races,onetobe held iutheUnited 
$2,725,000. States and one in England. We are now able to give 

'l'h£, vessel is 412 feet long and has a b£'am of 58 feet. the rules of the American contest, which is to be held 
She has a normal draught of 22% feet. Her displace- on Nov£'mber 2, 1895, the race being between Dhicago 
ment is 7,400 tons. She is a triple-screw ship. and Milwaukee. 

She has three sets of vertical triple expansion engines It must not be supposed that in th is contest th e 
of the inverted cylinder type, each capable of develop- question of speed is the only requisite to be considered. 
ing a working force of 8,000 horse power. Under forced It is the earnest desire of the proprietors of the 
draught, 20,550 horse power has been dev£'loped. Times-Herald that the contest shall add to the sum of 

The engines have a stroke of 42 inche!!. The dia- our mechanical knowledge in this branch of trans-
meters of the high, low, and intermediate pressure port.ation. Applications for admission to the competi
cylinders are r£'spectively 42, 59, and 92 incht\s. She tion continue to come in, and from all indications there 
carries four smokestacks. There are ten boilers. Six will not be less than seventy-five carriages. Recent 
of these are double ended, 15� feet in diameter by 21� ad vices frow France make it probable some of the ve
feet long. Two others a.re 11i feet in diameter by 18].4 hicles which won priz£'s and honorable mentions in the 
feet long. The remainder are 10 feet in diameter 1>y 8 Paris-Rouen and Paris-Bordeaux races will be sent 
feet long. They carry a pressure of 160 pounds. over here, so that American inventors will have op-

• I • I • portunity to measure the merits of their constructions 
WORTH REPEATING-ELECTBICAL. against European ingenuity. 

No insulator of magnetisw is known. The list of prizes is as follows: 
One ampere will deposit 18'35 grains of copper in one First Prizp.-$2,OOO and a gold medal, the same be-

hour. ing open to competition to the world. 
The pull of a maguet is increased by reducing its Second Prize.-$1,500, with a stipulation that in the 

polar surface. event the first prize is awarded to a vehicle of foreign 
Electro-magnets with long limbs are practically no invention or manufa.cture, this prize shall go to the 

better than those with short limbs for sticking on to most successful American competitor. 
masses of iron. Third Prize.-$1,OOO. 

SCIEN T1FIC AMERICAN SUPPLEMENT It is said that electrjc lamps run by storage batteries Fourth Prize.-,500. 
last twice as long as lamps operat£'d directly from dy- The third and fourth priz£'s are open to all competi-

No_ 1023. 
For tile 'Veek Endin: AUKU.' 10. 

Price 10 cents. For sale by. all nell'sd84I81'11. 
1895. 

namos. tors, foreign and American. 
Any galvanometer having a resistance which is large The contest will be governed by the following 

in proportion to the current to be measured can be rules: 
used as a \'oltilleter after calibration. 1. The date of the contest will be on Saturday, Nov-

PAGlI: In making a spark coil, or, in fact, any electrical ap- ember 2, 1895. The judges may postpone the coutest if 
1. 'f3��:'�:f�·.rt�:eo�MI:;'U:fu�;�f{h-;;1J:,:l����::iI�f.1.��.��: Ib31i6 paratus, the main requirements necessary for suc- in their judgment the state of the weather or the con-
ll. CHEMISTRY.-Tbe Use of Hot Air 10 Urylng.-By Eo M. COOK. cess are patience and determination to construct each dition of the roads will not permit a fair trial. 

il'g;s��.r�:-:-:� .�����������.�� . . ���� .1.�po.n.��t.�����:� ".I������� 163M part thoroughly. 2. The contestants will start at some point in or near 
H��e£ar��\������.����.������.����.r�:������ .�.�I.������:::�� 16353 The strength of the solution in each cell of storage the city of Milwaukee and will finish at some point in 

lII·Tc.::n�'1 a�\�A�:.!�fti;;i��cI:�!�r�:s �g?s 1:?�'ha�I��e battery should be tested with a hydrometer once a or near Chicago, not farther south than the south 
neering work and also tbe 96 ton electriC locomotives and tbe month. When the battery is fully charged, it should limit of Lincoln Park. 
Fus'[::tr���t.?�.�?e.�?����.�:::�.i�����.I��.��.I.���������:::�.�l: 16lU6 indicate 22' Baume. 3 The contest is limited to automatic carriage�, or, Foundations In Qulcksande.-Descrlbes tbe process of 81nklng . . 
foundatioos ill quiCKsand by freezing and otber metbode . . . .. . .... 16lU5 In an arc lamp, snpplied with a direct current, the as they are more commonly known, "horseless car-

Iv· tfo��.�����.��.y:::���������.�������:S .. ��I�.���.��:�.I.ll���� 1631iO consumption of the positive carbon is in round num- riages." There will be eligible to competition any aud 
Tbe First lmPOrtant Trolley Declsion.-Tbls article gives tbe bers one inch per hour, and of the negative carbon all vehicle!! having three or more running wheel�, and 

W'���re ��s��:.� .��.�e .. ��.�.�� . . ������ . . ���.�.�? .. ���.��� 1631iO one-half that amount. which derive all their motive power from within them-M8IInetic Propenles of Bodies at DllI'erent Temperatures ....... 163IiO 
V. ENTO:MOLOG Y.-St'Orplons and tbelr Antlqnlty.-B;y R. LYDEK- Aluminum has the least electrical resistance for a sel \'es. No vehicle shall be admitted to competition 

K ER.-lillustratlon ... . . .. . . . . . ..... . ... ..
.

. . . . . . .. . . . . . ..... . .....
....... 16367 gl'ven length and weight and mercury has the great- which depends in any way upon muscular exertion, VI. GEOLOGY.··Rock Simulatinir a Tll<er.-Tbls rock Is 8ituated In the woods Of Palolive. France.-l Illustration ..... . ... . . . . .... ... . ... 16367 est; but for a given length and sectional area. an- except for purposes of guidance. Competing vehicles 

Vll�.::-e�i�ps.�f�M!�:l��:.�:::-�:�:�.������� .. ��� . .  ����� 16346 nealed silver has the least resistance and bismuth the which derive their power from petroleum, gasolene, 
VIlt,:a:�n�������� .�����������·.-:-.��� .. � .�����·.::��I.I�:':' 16352 greatest. electricity or steam, and which are provided with re-

Tb� P�!s-Bordeanx-Parls Race of Antomoblle C&rrl8IIes.-A Before beginning to charge a storage battery it ceptacles for storing or holding the same, will be per-desCriptIOn of the nine prize carrl8lles wblcb took part In tbe're- I ' 
:;::::M>:�:c:so�:t�:,;�"il�I��c:k;eA::Jn��::=ge:n�nlrilv:;;{a�� should be gone over carefully, and any cell that is mitted to replenish the same at Waukegan, IlL, and 
witb a graphlc trace oftbe race ofautomobllecarrl8lles.-l0IllulI- not up to the standard should be taken out of the at Kenosha, Wis., but at no ot.her points. 
t1i��::age;(iiHeai.iD�coii.·aiid'SteaiDpipee·:::::::::::.:·:.::'.:::::: 1= I circuit, and put in working condition before being 4. No vehicle shall be admitted to competition un-Harrison s Elliptic Cycle Gear.-llllustration .. . . ... . . ... .. . .. . . ... l6lU'1 I d less I't shall comfortably carry not less than two per-Triple Expansion Corliss Engine, FrIkart System.-A roo borse rep ac£' . 
f,':.�i:

r
:���rtli,��l�b\:'I;�",I;:e

g
'l�i.:�i�bE�':."o:�r��I��,��� S. P. Thompson says: "You will get the given sons for the entire distance, one of whom may have 

IX.
I�tl�����NEO·us.�i�d��irl���"

·
D·

··�:':'A�
·
·�lii�

·
s'i��i��"�f 16845 amount of magnetism and traction, with the least charge of the vehicle and the manipulation of the 

dran/lbt dOl{a at tbe International Dog �ow at Berlln.-l illustra- amount of magnetizing force, when you have the same. :l.::�te0it����:7.����';i�·�s�t��;;tiil:t�irt·��eb�� 16351 area (of the magnet) as great as possible and the 5. No vehicle shall be admitted to competition ex-
States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16352 length as small as possible." cept that it be free from danger, not only to its occu-

X.NEUROLOGY.-DualActionoftheBraln.-BySAMUELB.LYON163/i6 1 h . It t 't ' It al t b t t tat d th bli er of th Xl. PHOTOGRAPHY.-Trne and Fal8e Perspectlve.-4 illu8tratlons 16356 n t e constructIon of a vo me er, I IS usua 0 - pan s, u, 0 spec ors an e pu c us s e 
XU. PHYSlCS.-liagnetlc Properties of Bodies at Dill'erent.Tem- Iow a resistance of fifty ohms for every volt to be mea- highway. The judges at their dis�retion may debar 
xlli.':�U:;:�AY8::':Tb�'i�ji���;';'·�f�b�·L�;;';���i��::::::::::.:::::::: sured This gives l:Iuflicient accuracy for most pur- any vehicle which from its construction �ves e�idence 
XIV. TECHNOLOGY.-'rbe Tin Plate Industry In the United poses, as the error is within 3 per cent of the total of defects which would render the adoptIOn of Its type 

States. -A continuation of tbls Important IN>per, wltb illu8tra- I . 'd t' 'b'lit tlons of furnaces. !innlnll' macblnes and &,:ll8hllll{ wbeel .. and a readI ngS. I an eVI en Impossl I y. 
���tJr��\W£'1I::-������ ... :!�����.���... According to Thompson, a thin, round disk of iron, 6. For the purpose of limiting the contest to vehi-
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AUGUST 10, 1895.] 
eles of practical util ity, a preliminary test of all vehi
cles entered for competition shall be held by the 
udges on or about Saturday, October 26, under such 
rules a� the judges may determine on, and for s uch a 
distance as they· may decide. At this test the judges 
way debar such constructions as in their opiniOi:i do 
not possess features entitling them to further consider
ation. It is st ipulated , however, that all motor vehi
cles which won prizes or honorable mention in the 
Paris- Rouen contest of 1894 or in the recent race be
tween Paris and Bordeaux shall not be compelled to 
compete in the preliminary test, but s hall be admitted 
upon propel" appli,eation to the final competition on 
November 2. 

7. In making ayM'ds the judges will carefully con
sider the various points of excellence as displayed by 
the re�pective vehicles, and so f..,. as possible select as 
prize winners those constructions which combine in 
the h ighest degree the follow ing features and requi
sites, rating them of value in the order named: 

A. General utility, ease of control and adaptability 
to the various forms of work which may be demanded 
of a veh icle motor. In other words, the construction 
which is in every way the most practical 

B. Speed. 
C. Cost; which includes the original expense of the 

motor, and its connecting mechanism. and the proba 
ble annual item of repairs. 

D. Economy of operation, in wh ich shall be taken 
into consideration the average cost per mile of the 
power required at the variolls speeds which may be 
developed. 

E. General appearance and excel lence of design. 
While it is desired that competing vehicles present as 
neat and elegant an appearance as possible, it should 
be ass llmed that any ski lled carriage maker can sur
round a practical motor with a beautiful and even 
luxurious frame. 

8. All vehicles must be eniered for competition not 
later than September 15, 1895. All applications 
shou ld be addressed .. Editor Horseless Carriage Con
test, Room 511 Times-Herald Bui lding." 

The Engineer, of London, offers prizes which will 
aggregate 1, 000 guineas, or $5,000, for a race bet ween 
automobile carriages which will be held iu England in 
1895. Particulars as to the awards, the date and J>lace 
of the race, and the rules governing the contest will 
be a:mounced hereafter. 

. .. � .. 
Richard Morl'l. Hunt. 

The celebrated A merican archi tect Richard. Morris 
Hunt passed away at his Newport h ome July 81. He 
was among the firzst Americans who went to Paris to 
stad y architecture ; and upon his return to his own 
country after ten years of professional study and active 
work, he found h imself well equipped for the practice of 
his profession here. Among the men who profited by 
Mr. Hunt·s instruct ion were Prof. William B. Ware, of 
Colum bia College, George P. Post, Frank F urni ss, 
Henry Van Brunt and Charles Gambrill. M r. Hunt 
had recently received the gold medal of the Institute 
of British Architects, conferred by Queen Victoria, 
bemg one of only seventeen foreigners who have been 
so honored. He was born October 21, 1828, in Brattle
boro, Vermont. After completing his course at a 
school in New Haven he attended the Boston High 
School and then the Latin School. Having always 

shown a marked leaning toward archi tecture, h e  was 
sent to a Gene'·a school. where he studied drawing 
under Samuel Darier. From there he went to Paris, 
where he became a student at the Eeole des Beaux
Arts and a pupil of Hector Lefuel, who told him as he 
completed his course with honor, "If other countries 
teach you as well as France has taught you, you will 
do great thi ngs. " 

His travels took him through EuropE', Asia Minor 
and Egypt, and when he returned to Paris in 1854, he 
was appointed inspector of the vast b uildings which 
were being erected by Lefuel to connect the Tuileries 
to the Louvre. A few years later he returned to this 
country and at once began an active professional ca
reer. His first important work was in assisting the 
late T. U. WaIter in preparing plans for the comple
tion of the Capitol at Washington. He Was one of the 
founders of the American Institute of Architects and 
also of the Architectural League. Among his build
ings are the Lenox Library, the Tribune Bu ilding, and 
the Vanderbilt mansions, all in Ne w York City, the  
Yorktown Monument, the Theological Library and 
Marquand Chapel at Princeton, the Brimmer build
ings i n  Boston and many private resid ences. Mr. 
Hunt built several of the finest palatial res idences in 
America, including a number in Newport. He also 
built the Administration Building at the Chicago Expo
sition. Mr. Hunt was rich i n  honors. He was elected to 
associate membersh i p  of the Acad emie des Beaux-Arts 
of Paris . He was one of the three foreign members 
of the oldest artistic society in the world, the society 
of St. Luke at Rome. He was a member of the Insti
tute of Bri tish Architects and received their gold m�dal. 
He wa'la member of the Jury of. Fine Arts at the Paris 
Exposi tion of 1867, the Centennia and the recent Co
lumhian Exposition . He was made a Knight of the 

J t itutifit �mtritJu. 
Legion of Honor in 1882. Harvard College conferred 
on him the degree of LL.D. 

... . .... 
Cycle Note •• 

In Paris there is a system of neW8paper delivery by 
tricycle. 

Holbein, on July 7, covered 297 miles in 24 hours on 
roads between London and Peters borough. 

The best one mile time made by a bicycle, it is said, 
was by Wilber J. Edwards, at Livermore, Ga., in 1 m. 
341- s .• ..I!'ebruary 9. 

The great boom which cycling has taken this year 
will make the" wheelman't! vote" of considerable im
portance d u ring the coming compaign. Sh rewd poli
ticians will n ot let the opportunity pass without mak
ing a bid for votes by offering improved highways and 
concessions for which the wheelman has been pining 
for years. To the wheelman is largely due the credit 
of starting the prel\ent effort which is being made to 
get better highways. Before the advent of the bicy
cle, very litt le was done in the way of improved roads 
which were worthy of the name. The League of 
American Wheel men has exerted a powerful influence 
in this direction, as they have in their ranks profes
sional men, merchants and bankers and enterprising 
people who know what they want and mean to have it. 

The mail carriers of Oak laud, Cal. , use bicycles for 
the gathering of letters from the s treet boxes. Mr. T. 
J. Foster, who has the government contract for carry
ing the mails between North Temescal and Oakland, 
has been using the wheel in his work for over a year. 
The government requires in its bids that the mail 
contractor shall specify how the mail shall be carried. 
When Mr. Fostpr put in his application, he answered 
the requirement by agreeing to carry the mail on a 
" wheeled vehicle." M r. Foster got the cont.ract and 
he has carried the m ail by what he terms a "wheeled 
vehicle " ever since. Themail pouch is carried strapped 
to the for ward brace of the machine and its weight 
varies from 20 to 50 pounds. Ten trips a day are made 
between Oakland and Temescal and the total distance 
traversed daily is about 25 miles. 

It has been reported at various times that Mr. 
Thomas A. Edison has invented an electric attachment 
for propelling bicycles. Mr. Edison denied this state
ment as follows : 

"I know how the story started," he said. " I have 
been experimenting with an attachment to a bicycle 
for my o wn personal use and for special conditions . 
My house in Llewellyn Park, Orange, is about one-sixth 
of a mile from my laboratory, and 80 feet higher up on 
the mountain side. So, in order to save myself a heavy 
pull when I went h ome in the middle of the day, I de
signed a heavy spring j ust large enough for the pur
pose, which wa!' to be wound up by power from the 
laboratory engine and attached to the bicycle before I 
started up the hill. I wanted this spring to supply 
most of the energy for the ascent. Of course, there is 
nothing electrical about it at all; it is a purely we
chanical con�truction. 

"The device is to be so arranged that when riding 
down h ill, or e ven on the level, the rider can at will 
throw the spring into gear and by degrees wind it up 
to its limit. Tpen, when a hill is to be climbed, or 
the rider wishes to stop working for a short distance 
on the level, he can turn on the power and let the 
spring give back !iome of the energy stored up in 
it. It can be so arranged �that the spring can be 
wound up gradually so as not to make pedaling much 
heavier than on a level, and should, I think, be of 
s ufficient power to carry a rider 1, 000 feet or so on a 
good road with no upwal·d grade without his doing any 
work." 

graphers from the fourteenth century down to the 
present day. Among those who read papers and took 
part in the discus!!ion were Henry M. Stanley, Sir John 
Kirk, Henry G. Bryant, Captain F. Lugard, Elise 
Reclus, and Slatin PaSha, who escaped last winter from 
Omburman, where he was for a number of years held 
prisoner by the Mahdists; Professor Penck, Professor 
Wm. Libbey, Jr. ,  Dr. G. Neumayer, Admiral Mark
ham. Herr B. A. Andree, General A. W. Greely, and 
others. One of the chief subjects of discussion were 
the reports upon Professor Penck's proposed map of 
the world on the scale of one to one million. The 
French delegate called attention to the fact that Eng
land's foot and inch measurement was a great 
hindrance to the adoption of Professor Pesck's plan, 
and urged that it was most desirable that the metric 
system should be generally adopted. The French dele
gates to the Congress were authorized to accept the 
Greenwich standard meridian on condition that the 
metric system be used in preparing the great terrestrial 
map. 

. .. ' . 
Science Note •• 

The scientific expedition through Idaho to the Yel
lowstone National Park, conducted by Professor M. J. 
Elrod, resulted in some new discoveries. 

One of these is a tapeworm, of the group Cestodes, 
being a new species of the genus Andrya. This worm 
was discovered in a porcupine which was heing skinned, 
some thirty or more being taken from it. It was de
termined by Dr. C. W. Stiles, Washington, D. C. The 
porcupine was shot by one of our correspondents, Mr. 
C. H. Robinson, of Chicago. 

The other specimen is a new species of dragon fly, 
01 the genus Enallagma, collected by Mr. C. C. Adams, 
and when identified was as yet undescribed save in 
manuscript. A description has been prin ted in the last 
few weeks. This insect was found at Ogden, Utah. 
It was determined by P. P. Calvert, of the University 
of Pennsylvania. 

• Ie • •  
A. Woman A.rchmolo�l.t. 

In those sciences, such as archmology, antiquarian
ism, genealogy and heraldry, where the chief elements 
of success are infinite patience, conscientious study, a 
fine memory and broad general culture, women have 
always manifested signal ability. The greatest of mod
ern times, according to Margheri�a Arlina Hamm, in 
the Mail and Express, was undoubtedly the late Dr. 
Amelia B. Edwards, whose researches in Egyptology 
put her on a par with Champollion, Brugsch Pasha aed 
other great Egyptologists. She has been followed by 
at least a score of other women of high talent and Of 
genius, who have contributed vastly to the knowledge 
and culture of the age. Among these are Mrs. Anna 
Haxtun , of New York, in genealogy and heraldry; Miss 
Robbins, of Philadelphia ; Mrs. Savage, of Hoston . 
Mrs. Sammis, of Brooklyn; Miss Evangeline Hatha� 
way, of Maine; Dean Smith, of Bernard College; Mme. 
Alice Le Plongeon, of Brooklyn; Mrs. French Sheldon, 
of Boston ; Miss Gordon Cumming, of Edinburgh ; Mrs. 
Grey, wife of Bishop Grey; Mrs. Little, of Shanghai, 
China, wife of Explorer L ittle; and Mme. Vanbery, of 
Russia. The latest addition is Mrs. Nuttall, of Wash
ington, who read one of the great papers before the 
American Folk Lore Society. Mrs. Nuttall has made 
a special study of ancient Mexican folk lore and "Mexi
cology, ",if the name may be coined. She finds that most 
of our publi�hed knowledge on the former subject 
comes to us chiefly from the old Spanish m onks who 
crossed the ocean either with us or just after the Span
ish Conquestadores, and more especially from Bernar
dino de Sahagum, who went to the land of the Incas 

• I. I .. in 1529, and Fray JesUl! lldefonso, who lived and 
'rhe Geographical Congrc... taught in Mexico, Yucatan, and Central America in 

The Sixth International Geographical Congress the following century. Outside of these two able 
opened in London July 27, and remained in session writers, who seemed to have all the virtues of first
eight days; five of these congresses have been held, class reporters. no single writer has added much to our 

beginning at A ntwerp in 1871. Two of them were store of knowledge. A great many monks, explorers, 
held in Paris in 1875 and 1889, the Congress of 1881 was and travelers have collected one or two tales or legends 
held at Venice, and that of 1891 at Berne, Switzerland. apiece, which have been duly published, but up to 

The Congress was held in the Imperial Institute date this scattered material has not been brought to
near the South Kensiugton Museum; the Congress gether in one volume. 
was formally opened by H. R. H. the Duke of York, Mrs. Nuttall has collected a very large amount of in
who is honorary president of the society and who de- formation, and h as also gathered a nu m ber of curious 
livered an address of welcom e to the delegates. The myths, legends, and traditions which have come down 
Americans who were introduced by Ambassador Bay- from the Mexican civilization. There now appears to 
ard were General A. W. Greely, W. W. Rockhill, Third be every reason for believing that we shall soon have 
Assistant S�cretary of State, Charles P. Daly, Presi- an accurate knowledge of the ancient Mexican life. 
dent of the Am erican Geographical Society, Professor What with Mrs. Nuttall attacking the subject directIy, 
William Libbey, Jr., of Princeton University, Mr. Mme. Le Plongeon indirectly through the Mayas and 
Hayden, Miss E. R. Sk idmore, Mr. C. C. Adams of the Yucatanese; Cushing from the Zunis, the northern 
Brooklyn Institute. Miss Arleen Bell,Lieutenant Com- races or nations, and the German philologists from the 
mander W. S. Cowles, naval attache of the United Kichean, Kichekilean. Gutahi lean and Guatemalan 
States Embassy, and Mr. W. C. Whittemore. Judge civilizations of the south, it cannot be many years be
C. P. Daly, President of the American Geographical fore the circle of knowledge will be completed and a 
Society, replied on behalf of the visiting delegates. perfect picture thp result. 

In addition to the various papers and addresses, --......... -4.H._.------

there was an interesting exhibition held in connection AT the Pasteur Institute in Paris 1,887 persons were 
with the Congresl\. There was exhibited a series of treated during 1894, seven of whom died. This is 261 
maps showing 1:he development of English cartography I less than in 1898. Two hundred and twentY·l.'ix of the 
from the earliest period. Th ere was also exhibited an patients were foreigners, 128 coming from England and 
interesting series of portraits of eXJ;,llorers and KeO- only one from Russia. 
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DYEING AND BLEACHING COTTON AND WOOLEN YARN. 

Yarn is manufactured principally in the Eastern and 
Southern States, the cotton yarn coming from the 
Southern and the woolen yarn from the Eastern States. 
The material to be dyed and bleached comes packed 
to the dyer in bales or bags weighing from 250 to 300 
pounds, each bale containing about 60 bundles. These 
bundles contain 32 skeins weighing about 5 pounds 
each. The wood colors principally used for dyeing 
are logwood, cutch or gambier and fustic, also the ex
tract of sumac. Other ingredients mixed with the 
wood colors, such as bichromate of potash, sulphate of 
iron, soda ash, bluestone, and muriate of tin, pro
d uce an endless variety of colors. Aniline dyes are also 
used with these ingred ients for producing different 
shades. Gambier comes from the East Indies and is 

SECTION OF' DRY'I'Iti 

J tieutifit �lUtritau. (AUGUST 10, 1895. 

700 or 800 pounds of the yarn is placed in these tanks, into a circular copper basket which revolves around on 
which are about from 6 to 8 feet in diameter and about the inside of the iron frame of the machine. When the 
from 5 to 6 feet in height. The material is then cov- apparatus is set in motion, the 43 foot friction wheel 
ered over with boards, upon the top of which are placed bears against the conical shaped leather head con
a number of heavy weights or stones, which keeps the nected to the top of the' basket shaft, causing the 
yarn from floating. The boiling water is then turned basket to revolve around at the rate of about 500 re
on and the mass allowed to boil the required time. volutions per minute. The water is extracted from the 
The skeins are then taken out after cooling and the ! material in about 5 min utes. .rhe basket is about 42 
water wrung out of th em. This is performed by hang- inches in diameter and about 2 feet in depth. The cir
ing a number of the skeins on a wringing post, the opera- cular sides are composed of � inch copper wire about % 
tor passing a dye stick about 3 feet 4 inches in length of an inch apart, the pieces of wire being set into strips 
and 2 inches in diameter through them and giving the of lead connected to the top and bottom of the basket. 
skeins a twist. They are then straightened out by The bottom of the basket is made of iron about 1 inch 
giving them a snapping movement. After being pre- in thickness, and is perforated with a number of 1 inch 
pared, if necessary, as stated above, the material is holes through which the water p&SSes to the bottom 
placed in the dye tubs. These tubs are about 10 feet of the machine. The copper top of the basket is 
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DYEING AND BLEACHING COTTON AND WOOLEN YARN. 

made from the trunk of a tree, the material being m ixed in length, about 2� feet in width and about 8 feet in about 8 inches in width and about � of an inch in 
with bichromate of potash, producing a shade of depth, and hold about 350 gallons. About 24 of thickness. After the operation is over, the basket is 
brown. Logwood and fustic come principally from these sticks of yarn, weighing 100 pounds, are placed cleansed with water. The material is taken from the 
Guatemala. By humoring logwood with sul phate of in the tub at a time, the ends of the sticks resting on basket to the drying room and hung on poles. The 
iron, bichromate of potash, soda ash, and bluestoue it the sides of the tub. An attendant stands on each side drying room is about 30 X 50 feet,. The poles are 
will produce sh ades ranging from a drab to a black. of the tub, each taking one·half of the material on about 12 feet in length, the skeins of yarn being sepa
Fustic is manufactured from a tree and comes in a the first stick in his hand at the top. drawing it up- rated so as to dry evenly. About 4,500 pounds can be 
ground form, it producing, when mixed with m uriate ward and over and letting it fall down iuto the dye. hung on these poles at a time, it requiring about 6 
of tin, shades ranging from a straw to a deep yellow This is repeated until each stick of yarn has hours for them to dry in a temperature of about 200' 
color. The ground sumac leaves come principally been turned bottom up. The sticks are then F. After drying they are taken and put up into 25 
from Sicily. The common aniline colors will fade. shifted back again to the end of the tub, and the pound bundles and shipped. In the bleaching pro
Most of the stock has to be prepared with tannin, same process performed again four times. The dye cess the material is first boil�d for 3 hours in caustic 
sumac, and clltch to form a foundation for taking the water is heated to a temperature of from 120' to 150° soda and then washed thoroughly in cold water. It is 
dyes. 'l'h6-ltght colors, such as drabs, ecru, light blues, F. For every 100 pounds of material the water is run then put into chlorate of lime for from 1 to 5 hours 
creaDl colors, light olives, pink or yellows, do not need off and a ft'esh solution placed in the tub. If aniline and then soured off with sul phuric acid for about 20 
any prep3ration. For fast coloring alizarine, diamine coloring is used for dyeing, it will require from � ounce minutes, the yarn being washed again with cold 
and diazo are used. The first process is the preparation to 5 pounds to dye 100 pounds of material. From the water. Five hands can dye about 1,500 pounds of 
of the yarn for d yeing. This is performed by boiling d yeing tub the yarn is placed into a water extractor. yarn daily. The sketches were taken from the plant 
the material in wooden tanks for three hours. About The materia] amounting to about 100 pounds is placed of John Dawson, New York City. 

© 1895 SCIENTIFIC AMERICAN, INC.



AUGUST 1 0, 1 895.] 
TAYLOR'S PATENT BOOKHOLDER FOR TELEPHONE 

DIRECTORIES, ETC. 

The illustration represents a practical, simple and 
inexpensive h older, by the use of which telephone di
rectories may be held in open position at the place de
sired while one is using the instrument, leaving both 
hands free for taking notes, holding the receiver, etc. 
It is, of course, obvious that the device may also be 
em ployed to hold books, magazines, manuscripts, etc. , 
as may serve one's convenience in reading at any time, 
the holder being readily adj usted to any angle or any 

The Acid. of: Fruit •• 
The grateful acid of the rhubarb leaf arises from the 

malic acid and binoxalate of potash which it contains ; 
the acidity of the lemon, orange and other species of 
the genus Citrus is caused by the abundance of citric 
add which their j uice contains ; that of the cherry, 
plum, apple and pear from the malic acid in their 
pulp; that of gooseberries and currants, black, red and 
white, from a mixture of malic and citric acids ; that 
of the grape from a m ixture of malic and tartaric acids; 
that of the mango from citric acid and a very fugitive 

essential oil ; that of 
the tamarind from a 
mixture of c i t r i c ,  
malic and tartaric 
acids ; the flavor of 
asparagus from as
partic acid, found 
also in  the root of 
t h e  marshmallow ; 
and that of the cu· 
cumber from a pecu
liar poisonous ingre
dient called fungin, 
which is found in all 
f u n  g i .  and is the 
cause of the cucum
ber being offensive 
to some stomachs. 
It will be observed 
that rhubarb is the 
only fruit which con
tains binoxalate of 
potash in conjunc
tion with an acid. 

SUBMARINE PHOTO&RAPHY. 

Mr. Louis Boutan has made some interesting experi
ments in submarine photography. Be is an ardent 
student of zoology, and during the investigations he 
made on the shores of the Mediterranean he was so 
impressed with the beauty of the sights offered that 
he concluded to make some effort to represent them by 
pictures as well as by words. His first experiments 
were made at a slight distance under the surface of the 
water, where the intensity of the light is still sufficient 
for the production of photographs ; he constructed a 
camera and an instantaneous shutter especially 
adapted for use in water. Finding it d esirable to 
take pictures at greater depths, Mr. Bontan resorted 

TAYLOR'S PATENT BOOKHOLDER FOR TELEPHONE DIRECTORIES, ETC. 

Beet root owes it.s 
nutritious quality to 
about nine per cent 
of s u g a r  which it 
contains, and its fla

SUBMARINE PHOTOGRAPHY. 

vor is a peculiar substance containing nitrogen mixed 
with pectic acid. The well known carrot owes its fatten
ing po wers also to sugar, and its flavor to a pecu
liar fatty oil ; the horseradish derives its flavor and 
blistering power from a volatile acrid oil. The Jeru
salem artichoke contains fourteen and a half per cent 
of sugar and three per cent of inulin (a variety of 
!'tarch), besides gum and a peculiar substance to which 
its flavor is o wing ; and, lastly, garlic and the rest of 
the onion family derive their peculiar odor from a yel
lowish, volatile acrid oil, bnt they are nutritious from 
containing nearly h alf their weight of gumm y  and 
glutinous substances not yet clearly defined. -G. W. 
Johnson, in the Chemistry of the World. 

. . . , . 
A GARMENT IlEASURING DEVICE. 

to the employment of artificial light, and employed an 
apparatus whose construction is shown in the cut. 

The apparatus comprises a barrel, T, containing 
oxygen and carrying a glass globe, 0, in which is 
placed a lamp, A, having a wick impregnated with 
alcohol. 'the operator, by pressing the bulb, P, at 
the end of the tube, H, may throw some magnesium 
powder into the flame, or otherwise produce a flash 
light within the globe, C. The operator puts on a 
diving suit provided with the usual air supply pipe, 
S, and places his camera, M, which is watertight, in 
proximity to the oxygen barrel, T, so that he can 
readily actuate the shutter and the flash light appa
ratus. 

• • • • •  
FLOWERS PERFUMED ARTIFICIALLY. 

degree of inclination desired. It is manufactured by 
Messrs. Blake & Johnson, of Waterbury, Oonn. , has a 
heavy base to prevent tipping, is nickel plated, and 
forms an ornament snitable for any library or�office. 
The standard, of heavy wire, may be either screwed 
into the base or into a wall, as shown in the separate 
views, and has a flattened onter portion against 
which is held, by a thumb screw, a V-shaped clamp, 
the inner ends of the arms of which are turned in
ward to form jaws to grasp the back of the book. 
Movable with but slight friction through holes in the 
clamp are wire rods, having bent-over outer ends, 
adapted to lie out flat to su pport the book in open 
position, or to be bent over the edges of the open 
leaves, as shown, holding the book spread out open at 
the desired place. The makers of this device are 
builders of presses, rivet machines, rolling mills and 
automatic machines for working wire or sheet metal, The illustration represents a device designed to' 

and are also manufacturers of rivets, studs, pins, facilitate makin g accurate measurements of a person 

A few years ago we h ad the novelty of flowers colored 
artificially with the brilliant and ebatovant dyes that 
modern chemistry offers us. But beauty is only a vain 
ornament in flowers when it is unaccompanied with a 
delicious odor. What good is this display of bright 
colors that delights the eyes if this flower has no odor 
or if it exhales an insupportable one ? 

screws, etc. , from wire. 
.. I '  . •  

AN IMPROVED SHUTTER FASTENEll. 

The illustration represents a simple and effective de· 
vice for holding open a shutter, permitting it to be 
readily closed when desired. It has been patented by 
M. Anton H ulman, of Terre Haute, Ind. A locking 
arm is pivoted on the shutter near its lower inner edge, 
and the pivot pin is provided with a collar separating 
the arm a slight distance from the shutter, as shown 
in section in the small figure, there being lock nuts 
on both ends of the pivot j pin. When the locking arm 
is not in use it is carried to an upper position and 
rests upon a keeper, as shown at the left in the en-

HULMAN'S SHUTTER FASTENER. 

graving, but to lock the shutter open the arm is car
ried down to the position shown at the right, when 
it engages the window sill, the short end of the arm 
beinfl then engaged by the keeper to prevent the 
I'Lrm from dropping too low. 

KANTOROVITZ'S GARMENT MEASURING DEVICE. 

for the correct draughting and cutting of coats, vests, 
etc. It has been patented by Harris Kantorovitz, of 
No. 1 136 Whisner Street, Ph iladelphia, Pa. It con
sists 'of two upright telescopic standards, one to be 
placed at each side of the person to be measured. and 
forming supports for several other pliable measuring 
attachments adj ustable on the standards, and c )n- ' 
V'eniently arranged for taking the different measure
ments req uired. A sleeve hole measuring device is 
carried by one of the standards, there being a strip 
projectinfl horizontally therefrom, while also supported 
by the standards is a breast strip, a back strip being 
secured to the neck plate, breast strip, and the strip 
carried by the sleeve hole device. A shoulder tape is 
secured to the breast strip at the front and rear, the 
attachment at the rear being at the point where the 
back strip unites with the breast strip, and a shoulder 
strip is secured to the shoulder tape at the front and 
to the breast strip at the rear. 

It h as, therefore, been asked whether chemistry 
would not be capable of divesting certain flowers of 
their offensive odor and of communicating to them an 
agreeable perfume. It was almost certain that art 
wotdd give such flowers what nature h ad refused them. 
The thing is not new, as might be thought, for it is 
something that taxed the brain of the ancipnts. 

Father 1!'errari tells us that one of his friends, a fine 
wit and great philosopher, undertook to depri ve the 
African marigold of its ill odor, and that he  succeeded 
with a little pains. He soaked its seeds for two days 
in some rose water in which he had in fused a little 
m usk, then allowed them to dry slightly and sowed 
thelll. These flowers were not entirely deprived of 
their bad odor, but were, neverth eless, sliflhtly im-

APPARATUS FOR PERFUMING FLOWERS. 

proved. He then sowed the seeds of these plants after 
preparing them as above stated. The result was the 
production of flowers that, as regards fine odor, were 
capable of competing with ja�mines and violets. 

The Liberte, of LilIe, of September, 1851, gives the 
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following data : " One may begin to correct the bad 
odor of a plant before it springs up, that is t.o say, 
when the seeds of it are sown. Sheep's dung is soaked 
in vinegar, and into this  is put a little musk, civet or 
ambergris in powder. The seeds, or even bulbs, are put 
into this l iquid and allowed to macerate for a few days. 
Experiment has demonstrated that the flowers that 
appear exhale a very sweet and very agreeable per
fume. If it is desired to be successful to a certaint.y, 
let the young plan ts be sprinkled with the .. ame mix
ture in which the seeds were put to soak. 

" As rpgards plants that spring from the root, from 
budding and from layering, the operation is effected 
011 the stalk, precisely the same as with colors. 

" As regards trees, the trunk is pierced with an 
auger, and, before the sap ascends, the rnaterial whose 
taste and odor it is desired that the fruit shall acq uire 
is put into it with the consistence of honey. From 
what we have said, a perpetual infallibility must not 
be expected. Art does not do all that it wishes nor 
in the rnanner that it wishes, but m ust regulate it
self according to the mechanism of nat ure. " 

At present the odor of flowers is strengthened by 
moistening them with an alcohol ic solution of the cor
responding essential oil or perfume rnanufactured ar
tificially. This is done upon a large scale with vio
lets, roses" hawthorns, etc. For such " doctoring " the 
artificia l  oils of rose, violet, etc. , are advantageously 
employed. For fixing the odor, which would prove 
iugacious, !/:lycerine is employed. Some manufacturers 
sell the perfumes for flowers already prepared. Let 
us mention in this line " violettine," com posed of 100 
grammes of alcohol, 100 of glycerine and 10 of essence 
of violet ; and " geranioline, " a similiar preparation 
in wh ich the essence of violet is replaced by geraniol 
or artificial oil of rose. 

In order to renew flowers exhausted by time or 
carriage, their extremities are immersed in vessels 
containing a weak solution of sal ammoniac. After 
this, thpir youth is renewed with a little essential 
oil. 

Another'method of strengthening the odor of flow· 
ers before shipping them or placing them on sale is as 
follows : They are put into a wooden box coc1ed in- I 
ternall y with ice. In the bottom of this box there 
debouches a t.1l be provided with perforations and 
through which is sent a current of carbonic acid gas 
charged with the odor characteristic of the flower. 
This current is produced by the evaporation of the 
liquid carbonic acid contained in the cylinder, A, and 
the flow of which is controlled by the regulator, B. 
The carbonic acid gas, slightly heated in passing 
through the worm, C, which is h eated by petroleu m, 
bubbles up through the essential oil contained in the 
receptacle, D, and finally pa!'ses into the box, M, 
where it gives up to the flowers the perfume with 
which it is charged. 

Upon continuing the experiment for a certain 
length of time, the flowers are rendered more or less 
fragrant. In order to facilitate the fixation of the 
perfume, the flowers are impregnated with a small 
quantity of glycerine. 

Sorne ingenious dealers have ventured upon the 
supernatural, and endeavored to give a flower an odor 
other than the one that it  usually exhales. If the 
flower is but slightly or not at all odoriferous, its 
smell is masked with an intense perfume thrCWgh 
the met.hod just indicated. It is in this way that 
one has been able to have lilacs possessing the 
odor of the rose, pinks h aving the perfume of 
the violet and humble corn flowers exhaling the aris
tocratic odor of the jasmine-in a word, all that the 
imagi nation can permit of attempting. 

What is more curious is that the investigation of 
workers in this line has no limits. Who would have 
imagined th at a chemist would have had the patience 
to seek a rnethod of depriving flowers of their charac
teristic odor and substituting a different perfume 
therefor ? The thing is  delicate and not at all easy, 
and does not succeed with all flowers. It merits 
mention, nevertheless. It suffices to immerse the 
flowers in bromat.ed water in order to divest them 
of a portion or the whole of their fragrance. After 
this they are washed and then perfurned with the 
odor desired, by rneans of one or the other of the two 
meth ods that we have j ust spoken of. 

In conclusion, we rnay say that an endeavor has 
been made to perfume flowers by capi llarity, j ust 
as they were formerly colored. As the essential oils 
are insoluble (or at least but slightly soluble) in  water, 
they are con yerted into soluble chemical derivatives 
by a prel iminary treatment with anh ydrous sulphuric 
acid. This process is applicable to but a few essen
tial oils. 

The only practical means are those that consist in 
immersing the flowers in an odoriferous bath or ex
posing them to a current of perfumed carbonic acid 
gas.-La Nature. 

J ( itutifi( !mtritau. [AUGUST 1 0, 1&)5. 
A PANORAMIC CAMERA. I ditions this heat would be sufficient to ignite the 

A camera arranged to obtain single views or pano· hydrogen gas. Hydrogen gas and air would form an 
ramic views, in series or in a continuous view, is explosive, and hence the greatest danger lies in the 
represented in the accompanying illustration. the cam- liability of an explosion if the gas should become ig 
era casing being revoluble and having a dark cham- nited. 
ber into which extends the lens, and there being a slide The explanation of the appearance in a damp cel lar 
in the back of the chamber and a film-feeding device of a substancll so combustible and unstable in the pres
outside of it, to feed the fil m over the slide interrnit- ence of moisture as metallic sodium is given as follows : 
tently or continuously. l'he improvem ent has heen The metallic sodiu m  was undoubtedly the product of 
patented by Horatio G. Wood, of Newport, R. 1. an electrolytic decomposition of impure sodium h y-

Fig. 1 is a perspective of the camera with a portion drate. This sodium hydrate came from the cement 
of the casing broken a way to show its interior, Fig. I mortar used in laying the brick wall of the basement 
2 showing the shutter mechanism, and Fig. 3 being a upon which the wires were supported. Some of the 
central sectional plan view. The dark chamber into hydrate m ay have possi bly worked its way through 
which the lens projects has an inclined bottom and the wall frorn the cement used in the foundation of the 
side, and at its rear is  a removable slide over which paved street immediately adjacent. The electric cur
passes the film, different slides being used for making rent which caused the electrolytic action was due to a 
snap shots and panoramic views, and th ere b�ing in leak inside the casing from one of the mains. The leak 
the slide a slot adapted to be. opened wide or partly was produced by the action of the sodium hyrlrate on 
closed by a plate. the insulation covering the w ires. This covering was 

A spur wheel is fast on the axis of the camera,. and what is known as weatherproof insulation, which con
the spur wh eel revolves a film rol ler with which co- sists of a cotton braiding covered with tar. Such a 
operates a second fil m rol ler having spri ng-pressed material is readily attacked by sodium hydrate, and 
movable bearings. As the camera casing is turned in its insulating properties destroyed. Moreover, the 
one direction by the operator the film is passed in the sodium hydrate itself furnishes a good path for the 
rear of the slot for exposure. I current when it has once penetrated through the insu-

The casing may be revol ved either by h and or lation. This case is especially interesting in connec
"pring power and for a full revol ution or only a part tion with several of the explosions which have occurred 
of a revolut ion, as desired. A rnarker also marks the in underground conduits, usually attributed to a 
film after a view, whether in th e  form of a snap shot, leak in the gas mains. In the Lon don papers recently 
serial panoramic view or continuous panoramic view. it has been suggested that metallic sodium may pos
The sh utter is preferabl y  a triangular piece of sheet sibly ha ve something to do with these explosions. 
metal, pivoted on the front face of a partition j ust in - This, however, appears to be the first instance in which 
side the front of the camera casing, its open position the appearance of metallic sodium has been proved 
being indicated by dotted lines in Fig. 2. In taking and a complete explanation of an actual case given. 

A Woman M i n er. 

A correspondent of the Mining and Scientific Press, 
I writing from Carson, Nevada, says : 

WOOD'S PANORAMIC CAMERA. 

a contin uous panoram ic view the operator gives a 
full turn to the camera casing, the sh utter being then 
in open position, Itnd the film-carrying wheels being 
rotated by the gear wheel to carry forward the film 
during the exposure, the lens moving to an exten t  
equal t o  t h e  movement o f  t h e  film, and both being so 
ti med that a n e w  surface on the film will be presented 
to the rays of light as fast as they are changed in 
the lens. 

------------�.�14.�' •• ------------
Metallic Sodlu ln Produced by an Electrolytic 

L eak. 

The Boston correspondent of the Western Electri
cian writes as follows of an interesting discovery in the 
Hub : 

The accidental sounding of an automatic fire alarm 
in a Washington Street business h ouse recentl�' has 
brought to the attention of th e Boston Board of Fire 
Underwriters a possible new source of danger from 
electric wires. According to the reports, for some 
time past a slight smoke has been seen issuing from 
the casement about the electric ligh t wires in the base
ment of the Pray building at the point where the 
wires enter frorn the street. When the i nsurance in
spector arrived and the casernent was removed, i t  was 
found that a peculiar substance had accumulated 
about the wires, which, when moistened and struck 
with any h ard substance. would gi ve off flashes of fire. 
All around this point the woodwork was covered 'with 
a thick liquid which had dried in places to a white 
substance resembling discolored salt, and which was 
slippery to the touch and strongl y corrosive. The 
wood itself was soft and badly discolored. As this 
case was though t to be of considerable importance, 
the matter was placed in the hands of Forbes & Glid
den, electrical and chemical engineers, who imrnedi
ately began an investigation. The deposi t discovered 
about the wires proved, upon analysis, to be mainly 
metallic sodium. This substance is exceedingly com-

I have spent. the month of June in the Humboldt 
Mountains, looking over good gold prospects. The 
main claim is called the " Lost Mine." It was opened 
thirty-one years ago, prior to the advent of the rail
road. A shaft was sunk on the vein about 25 feet, it 
averaging about $75 per ton gold. At that time it 
would not pay, owing to the excessive cost of mining 
material  and labor. D uring the past four years per
sistent searches were made for the mine, but each time 
were abandoned, until this spring when a cultured 
woman of the new age appeared in the person of Mrs. 
Ida M. Strobridge, in company with a young man 
lately employed on her father's ranch near Humboldt. 
She is a most remarkably bright woman, and will climb 
a precipitous cliff where the average man would not 
dare to venture. In addition to mining she looks after 
the business or her father's cattle ranch. and is q u ite 
a sportswoman and would probably carry off the first 
prize in a shooting tQurnament, as she brings down her 
game every time. She wears a handsome brown denim 
costurne, which she dons in climbing the very steep 
and rugged cliffs of the Humboldt Mountains. She 
has located five claims on the lode, laid out a new 
camp and named it after her father, " Meacham," and 
reorganized the district anew as the " H umboldt ;" she 
has four men to work and is superintending opera
tions  herself. She has also located the water and 
springs flowing over the claims, which are nine miles 
east of the Central Pacific Railroad, at the Hum boldt 
House. Such is the New Woman. 

The Lost Mine can be traced a distance of 2, 200 feet 
along the vein from 12 to 18 inches wide, and crops out 
from 6 to 24 feet in height. It is a wh ite and rose col
ored quartz. which, w hen broken, shows the free gold 
quite plainly, and assays range from $6. 50 to $340 per 
ton ; the average is about $85 per ton gold.  Mrs. 
Strobridge is now engaged running a tunnel under the 
shaft where the vein is showing up finely, and if the 
present appearance is rnaintained the New Woman 
will in due time be reckoned as a millionaires�, and all 
by her indomitable will and perseverance. She is now 
sacking ores for sh ipment. 

.. . . . . 
Atla nta Expo�ltion Note •• 

It is now less than two rnonths before the gates of 
the Cotton States International Exposition will be 
th rown open, so that the work is being rapidly pushed 
forward. The force of laborers has been increased and 
there is no longer any doubt by the 18th of September 
the opening day, the Exposition will be ready for the 
ru;:h of visitors. Arrangements have been made by 
which a wire will be run to Gray Gables, and Presi
dent Cleveland or some member of his family will 
touch the button at his summer home on Buzzard's 
Bay, which will start the fair in motion. It is th e pur
pose of the rnanagement to make the opening day of 
the Exposition a notable occasion in the h istory of At
lanta. All business houses of the city will close at 
noon. 

.. • • • .. bustible, and unites so readily with W3.ter that its pres- A regular hospital will be established on the grounds 
and an ambulance corps will be organized to take care 
of any persons sufferi ng from sudden illness or acci
dent. A rlisplay of Confederate relics will be one ef 
the interesting features. 

A FEW drops of oil of turpentine added to the usual ence in a darnp cellar would be impossible under ordi
bydl'oquinone developer is said to act as an exceeding- I nary conditions. When it unites with water hydrogen 
ly active accelerator, and one which gives remarkahl e I gas is given off, and at the same time a considerable 
density. a.mount of heat is generated. Under certain con-
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A NINETY- SIX TON ELECTRIC LOCOKOTIVE. 

With the view, p rincipally, of escaping the nuisance 
of smoke and gases from a steam locomotive in draw
ing passenger trains through a long tunnel, the Balti
more & Ohio Railroad , with the co-operation of the 
General Electric Company, has brought into i ts service 
a powerful electric engine, illustrated on 0111' first p�e. 
Three of these electric locomotives were ordered, and 
one of them has for the past few days been doing duty 
conveying passenger and freight trains through a tun
nel 7, 339 feet long, com mencing at the Camden Street 
depot in the city of Baltimore, and over tracks at each 
end of the tunnel, which brings the total haulage by 
elect ric  traction up to about three miles. The service 
calcu lated u pon from these electL' ic locomotives is the 
transfer of about 100 trains each way daily, each pas
senger train having a maximum weigh t of 500 tons, in
cluding the steam locomotive connected with the train, 
to be moved at a spE:'ed of 35 miles a.n hour, and freight 
trains, weigh ing 1, 200 tons each. to be moved at a speed 
of about 15 mi lE:'s an hour on an 0 '8 per cent grade. 

The powerful machine which has been constructed 
for t his work bears with its entire weight  of 96 tons, 
or 192,000 pou nds, 011 itfl eight dri ving wheelR, which is 
considerably more than twice the weight on [the driv
ing wheels of the heaviest steam locomotive. It has 
two trucks and eight d riving wh eels of a diameter of 
62 inches each outside of the tires, the wheel base of 
e:tch truck being 6 feet 10 inches ; the length over all, 
35 feet ; and the heigh t to top of cab, 14 feet 3 inches. 

The cab is of sheet steel ,  sheathed inside with wood, 
and is in two parts, each supported upon one truck. 
There is a sloping shield on each side of the cab, for
ward and aft, one shield carrying a headlight and bell 
and the other a head light and wh istle. 

There are four motors, t wo to each truck, or one to 
each axle, and a good deal of the detail of one of the 
motors is shown in one/of our views, the top field frame 
bei ng lifted away from the armature and the bottom 
field frame in position. The driving gear consists of a 
cast steel spider shrunk on and keyed to a cast steel 
drivi ng slee ve, forming the core of the armature, each 
arm of the spider having a double rn bber cUl'hion with 
a chi lled cast i ron wearing ('ap, the cushion bei ng 
forced into the arms of the spider and the cap, and the 
arllls of the spider being thus held in engagement with 
the spokes of each driving wheel. 

The motors are supported on carriers bolted to thp 
field magnets, and rest i n  adj ustable hangers carried 
on h alf  elliptical springs placed on top of the frame 
and bumpers. Each motor has s ix  poles and six sets 
of carbon brushe!!, the latter being connected to a 
yoke revolving throngh 360 degrees, and read ily' acces
sible. The field spools are incased in sheet iron cases 
and fitted over the pole pieces bolted to the field 
frame. 

The armatures are built of sheet:iron disks, seriegJrlrum 
wound, and known as ironclad, each insulated wind
ing being embedded i n  an insulated slot cut into the 
outer surface of  the armature body, and h eld by a 
wooden key. The armature, with the commutator, is 
mounted upon and keyed to the hollow sleeve carried 
on the journals on the truck frame. The inside dia
meter of the sleeve is about two and a half inches 
larger than the axle, and when normally placed the  
motor rests in a position concentric to  the  axle, the 
clearance between the axle and the sleeve al lowing a 
flexible s u pport, and the rubber cushions'permitting the 
armature to run eccentric to the axle when the motor 
departs fro m  its normal position on account of nn
evenness in the track. As will be seen by 0111' illus
tration, the field frame is readily removable for inspec
tion or repairs. 

The trolley support, shown i n  one of our views, is 
diamond shaped and compressible, contracting and 
expanding as may be necessary, and leaning to one 
side or the other as the locomoti ve runs on one 'side or 
the other of the overhead cond uctor. Contact with 
the cond uctor is made by a sliding, sh uttle·like, brass 
shoe. shown in a small  figure, and the current is 
brought to the locomotive by cables con nected to the 
shoe and fastened to the trolley snpport. The con
d uctor is  a simple form of i ron couduit or trough, 
erected overhead on trmlses outside the tunnel , and i n  
t h e  tunnel attached t o  t h e  crown o f  t h e  arch. I t  i s  
formed o f  3 inch iron Z bars % inch thick, riveted t o  
a cover plate M inch th ick and 1 1 %  inches wide, and 
is made in sections 30 feet long, weigh i ng about 30 
ponnds per foot. The insulation of the conductors is 
effe(!ted by conical porcelain insulators supported i n  
transverse frame!', and the supports o f  t h e  frames are 
themselves si milal'ly insulated where they are secured 
to the arch of the tunn el, thus affording a double iu
sulation. The feeder cables are of bare standard cop
per of sixty-one strands each of 1 ,000, 000 circular mils 
(one inch) cross section.  

Each motor is rated at 360 horse power and take", a 
normal current of 900 amperes at a pressure of 700 
volts. The con trolling devices and measuring instru
ments OCCl1 py th e interior of the cab" the controller 
being of. the series parallel type. Above the controller 
are the instruments wh ich tell the driver the amount 
and pressure of the current the motors are taking, and 
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a slot in the floor enables him to keep h is eye on the 
commutators. The reversing lever projects through 
the upper plate of the controller cover, and the re
sistances are placed around the frame beneath the 
floor of the cab. The locomotive is  equipped with a 1,200 
to 3,500 ampere antomatic circuit breaker and one 2, 000 
ampere magnetic cut,-out. a 5,000 ampere illuminated 
dial Weston am meter, and one illuminated <!ial Wes
ton voltmeter. The compressed air for the whistle 
and brakes is supplied by an oscillating cyli nder elec
tric air pum p, the air tanks being placed at each end 
of the complete locomotive. The interior of the cab is 
illuminated by clusters of  incandescent lights. 

The power house, which is also equipped with an 
electric lighting plant for lighting the tnnnel, is in the 
i m mediate neigh borhood of the tunnel entrance, and 
is 30 feet h igh and 322 feet long. It has an engine room 
223 feet long by 57 feet wide, and the dimensions of the 
boiler house are 98 X 69 feet. In the latter, in six bat
teries, are twelve 250 horse power Abendroth & Root 
water tnbe boi lers. Five engines and generators h ave 
been provided for, and four are now in place. The en
gines are of the tandem compound Reynolds· Corliss 
type, and have 24 and 40 inch cylindeL'l'. Directl y 
cou pled to them are, 500 k ilowatt General Electric mul
tipolar generators, adapted to run with the engine at  110 
revolutions a min ute, and from these generators the cur
rent is taken over cables of 1, 000,000 circular mils (1 inch ) 
cross section to a switcbboard on a platform at the south 
end of the engine room. From th e positi va receiver or 
bus on the s witch board eight eables of ' 'stranded cop
per pass to an overhead structure immediately outlilide 
the power honse, where con nection is made to three 
feeder cables and to an overhead conductor. The 
negative bus is similarly connpcted to the rai ls, which 
are double bonded with No. 0000 wire, and also to re
turn cab les laid in a wooden box between thp tracks. 

The tunnel,  for use in which this locomotive was 

built, runs under Howard Street, one of Baltimore's 
principal t horoughfares, and was driven without any 
interference to the slll'face traffic, the vertical shafts 
bei ng sunk to the tun nel through the cellars of housas 
along its line. The only severe cave-i n  occurred in the 
vici nity of the Baltimore City College, which was 
ruined. A new college was built by the contractors 
on the site of th e collapsed building. Work on the tun
nel was begnn in September, 1890, and it was finished 
early this year. It is 27 feet h igh and 22 feet wide, 
and cost $7,500, 000. 

Further particulars of this remarkable electrimll 
eq uipment will be found in the current issue of our 
SUPPLEMENT. 

. ,  . . . 
The Ub'ory oC the Jacqoard Loom-How 

French Des.cners Stody. 
The h istory of the introd uction of the Jacquard 

l oom is a most i nstructive lesson on the ad vantage of 
free intercourse and rivalship between different coun
tries. The inventor of that beautiful mechani!lm was 
orig inally engaged in a plaster quarry, afterward 
working at cutlery, type foundi ng and weaving, hav
ing been a man who had never turned his mind to 
automatic mechanics, ti l l  he had an opportunity, by 
the peace of Amiens, of seeing in an English news
paper the offer of a rewa rd by the Society of Arts, to 
any man who would weave a net by machinery. He 
forthwith roused his d ormant faculties and produced 
Ii. net by mechan ism ; but not finding the means of en
couragement in the st.ate of his country, he threw 
it aside for some time and eventually gave it to a 
friend as a matter of little moment. The net, however, 
got by some means into the hands of the public 
authorities and wa s sent to Paris. 

After a considerable period, when Jacquard had 
ceased to th ink of his  invention, the prefect of the 
department sent for him and said, " You have d irected 
your attention to the maki ng of net by machinery. " 
He did not i .n med iately recollect i t, but, the net being 
produced, recalled everything to his mind. 

On being desired by the prefect to make the mao 
chine which had led to the result. Jacquard asked 
three weeks time for the pnrpose. He then returned 
with it and requ�sted the prefect to strike with his 
foot on a part of the machine, whereby a mesh was 
added to the net. 

On its being sent to Paris, an order was issued for 
the arrest of its constructor by Napoleon, in his usual 
sudden and arbitrary way. He was placed immediate
ly in charge of a gendarme, and was not allowed to go 
to his house to provide himself with necessaries for 
his journey. Arrived at the metrop :>lis, he was 
placed in the Conservatoire des Arts, and required to 
make the machine then in presence of inspectors ; an 
order with which he accordingl y complied. 

On his being presented to Bonaparte and Carnot, 
the former addressed him with an air  of incred ulity in 
the following terms : " Are you the man who pretend 
to tie a knot in a stretched string ?" He then pro
duced the machine and exhi bited its mode of opera
tion. 

He was afterward called upon to examine a loom on 
which 30,000 francs had been expended for making 
fabrics for Bonaparte's use. He undertook to do by 

simple mech an ism what had been attem pted in vain 
by a very complicated one ; and taking for his model 
a machine of Vaucanson, he prod uced the famous 
Jacquard loom. 

He returned to his native town rewarded with a 
pension of 1,000 crowns, but experienced th e utmost 
difficulty to introduce his machine among the silk 
weavers, and was three times exposed to imminent 
danger of aSllassination. The Consei l  des Prudhom
mes, who are the official conser\'ators of the trade of 
Lyons, broke up his loom in the publ ic place, sold 
the iron and wood for old materials, and denounced 
him as an object of universal hatred and ignom iny. 
Nor was it till the French people were beginning to 
feel the force of foreign competition that they had re
course to this admirable aid of their cou ntryman ; 
since which time they have found it to be the only 
real protection and prop of their trade. 

It is in the production of the patterns of silk goods 
that the French have a decided ad vantage over other 
nations ; they have probably little or none after t h e  
design i s  put into the  loom. 

The modes in which taste is cultivated in Lyons de
serve particular study and imitation in this country. 
Among the weavers, the children and averybody co�
nected with devising patterns, m uch attention is de
voted to everyth in g  in any way con nected with the 
beautiful, either in figure or color. Weavers may be 
seen in their holiday leisure gather ing flo wers and 
groupin g  them in the most engaging combinations. 
They are conti nually suggesting new designs to their 
em ployers, and are thus the fruitful source of elegant 
pattern",. There is  hardly any firm of consequence in 
Lyons in wh ich therp is not a partner who owes his 
place in it to his succt'ss as an artist. 

The town of Lyons is so conscious of the value of 
such studies that it largely contributes to the govern · 
ment establ ish ment of the School of Art!', which takes 
ch arge of every youth who shows an aptitude for draw
ing or imitative def ign of any kind applicable to man
ufactures . Hence all the eminent painters, sculptor"" 
even botanists and florists of Lyons become even tually 
associated with the staple trade, and devote to it thpir 
ha ppiest conceptions. 

In the winci pal textile school of Lyons every one of 
the students receives from the town a gratllitous ed u
cation in art for five years ; comprehending delinea
tions in anatomy, botany, architecture and 100m pat
tern drawing. A botanical garden is attached to the 
school. The government of France also greatly assists 
said textile school of Lyons by money. The school 
snpplies the scholars with everything but the materials, 
and allows them to reap the benefit of their w orks. 
The professor of painting is a man of distinguished 
talent, well known to connoisseurs. 

The French manufactnrer justly considers that his 
pattern is the princi pal element of his !'uccess in trade ; 
for the mere handiwork of weaving ill a simple affair 
with the Jacquard loom. He therefo re vi!'its the 
school and picks out the boy who prom ises by taste 
and invention to suit h is purposes best. He invites 
him to his house and gi ves h im a small salary to be 
grad ually ad vanced. 

After three or four years, if the young artist's suc
cess be remarkable, he may have his salary l'ai!\Eld, and 
When his reputation is once established, he is sure of 
the offer of a partnership. Such is the generallhistory 
of many of the school hoys of Lyons. 

Even the French weaver prides h imself u pon his 
knowledge of design ; he will turn over several h un
dred patterns in h is possession and d iscou rse on their 
relative merits, seldom erring far  i n  predicti ng the suc
cess of any new style. By this disposition the minds 
of silk weavers in France become elevated and re
fined, instead of being stul tified in gin shops, as those 
of our weavers too frequently are. 

In f1o wer .patterns the French del1'igns are remarka
bly free from incongruities, being copied from nature 
with scientific precision. They supply taste to the 
whole world in the extent of their exportations. 

In the Lyons school, collections of silk fabrics may 
be studied extending over a period of four thousand 
years, with explanat ions of the modes in which every 
pattern was prod uced, from the rude silk of the 
Egyptian m um mies to figured webs of the last year. 
Textile Record. 

.. . . . . 
El ectricity on the JapalieRe War Vessel •• 

The firing of great guns and the explnsion of shells 
appears to have the effpct of disarranging some of the 
electrical devices on war ships. 'L'he  Japanese lega
tion in Paris has forwarded to the French government 
a report relating to the recent naval combats, in 
which it is stated, with regard to the electric installa
tions on board the Mikado'll warships, that the inter
rnptions of current which took place were not caused , 
as has been said, by the recoil of the guns, but  by the 
b ursting of Ch inese shells. The working of the ord
nance maneuvered by electricity was not in terfered 
with. The electric wires used for igniting charges 
were, however, broken by the vibration !let up by the 
tlring of the beavy gUDS. 
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THE FAN AND MAGNETIC CLOCK. 

The idea of indicating the time by means of a fan 
spreading out progressively dates back to the sixteenth 
century. What was sought by the clockmakers of that 
epoch, in em ploying this system, was e!,pecially a 
method of obtaining the hours of the natural day, that 
is to say, of the rising at the setting of the sun and of 
its setting at its rising. The fan, according to the sea
son, had to give the hours so much the longer in the 
daytime in proportion as they were shorter at night, 
and vice versa. 

We own an engraving representing " Honoratus 
Joannis Caroli Hispp. Magister, preceptor of Charles, 
prince of Spain, son of Philip II, born 14th January, 
1507, died Bishop of OSIlla, July 30th, 1566." Near the 
individual, and placed u pon the table, there is a 
Renaissance clock in the form of an ostensoir. The 

Fig. l.-FAN CLOCK OF THE SIX

TEENTH CENTURY. 

upper half of the 
dial of this piece 
(Fig. 1) is divided 
into twelve sec
tors, six black and 
six white, which 
a l t e r n a  t e  with 
each other. The 
rest of the dial is 
black. 'l'h e  twel ve 
sectors are formed 
by the blades of a 
double fan, whose 
function is as fol
lows : The d a y 
hours are marked 
by the w h  i t e  
blades of the fan 
and th ose of the 
n ight by the black 
ones. The change 
is made at the 
rising and setting 
of the sun, and is 

effected through the passage of the white blades under 
the black ones, or vice versa. 

For the equation of the hours, that is to say, in order 
to obtain long hours during the long days of summer 
and short night hours at the same epoch, the white 
blades are uncovered so much the more in the daytime 
and become so much the wider in proportion as those 
of the night are narrower. The hand in its uniform 
motion will therefore take less time to pass over the 
nigh t hour, since its travel is more reduced, and, on 
the contrary, will take more time for the day hours. 
The engraving represents the dial at the very moment 
of the function. This  dial, conformably to quite a 
widespread usage, especially in the clockwork of the 
epoch, marks periods of six hours only. Hence the six 
white and six black sectors solely, The movement of 
the h and is likewise interesting to study. It is of the 
return kind, and the falling back is produced at the 
end of each semicircular course. 

We shall explain the system of sudden recoil further 
along in speaking of a fan of 
our i nvention that works on 
the salli e principle. The d ial 
of this little Renaissance clock 
seems to be oval. We do not 
k n o w  whet h er this is an effect 
of pers pective or whether it 
was really th us. B ut had it 
been so, that would not have 
re ndered it i mpossible for the 
fan to work, for the difference 
between the inscription of a 
circle in an oval could be con
cealed by the rim, and the 
semici rcular movement of the 
fan could, ne vertheless, be 
perfectl y effected. 

In the eighteenth century 
the thing was executed ane w. 
or, at least., the same idea was 
exploited. 

I n  fact, we find what fol
lows in the literary memoirs 
of the Academy of Inscrip· 
tions (1753) : . .  Pontus de 
Tyard, who died Bishop of 
Chalons, distinguishes clocks 
that marked, and perhaps 
struck, twenty-four , hours 
from th ose that marked but 
t. \yelve. He calls the former 
entire and the latter half clocks. Mr. Fardoil, who 
died thirty years ago, was pleased to renew this inven
tion. He made a clock in which the dial twice marks 
the twelve hours borne separately upon two sorts of 
fans, the blades of one of wh ich recede from each other 
in proportion as those of t.he other approach each other 
alternately, according to the du ration of the hours 
that follo ws that of the days and nights. This clock 
is now in the cabinet of Mr. D'Ons-en-Brav." 

Without having otherwise occupied o�rselves with 
the different systems that we have j ust indicated, it 
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has seemed to us interesting to construct a clock 
formed of a fan whose continuous spreading would 
give the time with accuracy. The piece that we have 
executed (Fig. 2) consists, then, of a fan that opens 
progressively, and that, having spread to its full ex
tent, suddenly closes. The f8:n consists of thirteen 
blades, upon each of which an hour is painted. Taking 
figure six as a starting point and point of arrival, 
midday is, therefore, found at the center of t,he semi
circular course of the fan, which operates in twelve 
hours. It became necessary for us to have thirteen 
hours, seeing that the jump backward takes place at 
just six o'clock, that is to say, when the fifth hour has 
completely left the final figure six exposed. It is then 
that, on closing, the first blade presents the first figure 
six during the period of its hour, in allowing the 
seventh to be progressively seen. Consequently, the 
first and last blades carrying the same number make 
in reality but one. 

The system of sudden recoil is very simple. It con
sists of a snail, which, in making its revolution i n  
twelve hours, actuates a lever a t  the end of which 
there is a rack that engages with a pinion carrying the 
first blade of the fan. When the revolution of the 
snail is accomplished, and after it has raised the lever 
to the culminating point that, corres,,"onds to six o'clock, 
the lever falls into the notch of the snail and the rack 
returns upon itself. With a well regulated movement, 
this system operates perfectly, and is capable of givin g  
t h e  hour with precision. 

We have thul been able to obtain not only a time·  
piece curious as to its working, but also an extremely 
decora,tive object, possessing a certain art.istic charac
ter (Fig. 2). We have placed the fan in front of a 
plaq ue covered with velvet and slightly inclined, which 
conceals the movement placed behind. 

Baron GrolIier de Serviere describes in his work upon 
the curiosities of his grandfather's cabinet, "a clock con
sisting of a tin plate, upon wh ose rim are engraved the 
hours as if upon a dial (Fig. 3, No. 1). After filli ng this 
plate with water there is thrown into it an image of a tur
tle made of cork, w bich goes to seek the hour and mark 
it with its snout. After it has found the hour it stops. 
If it is removed therefrom it immediately returns, and 
if it is left there, it imperceptibly follows the edges of 
the plate in always marking the hours. This apparatus 
is so much the more surprising in that there is appar
ently nothing to cause the little turtle to act upon the 
water." Here the description of this piece ends. 

We have thought it interesting to search out the 
method of obtaining such a result and have constructed 
the clock shown in Fig. 3, N o. 2. 

The movement, which is placed horizontally in the 
box that supports the tin plate, carries along a mag
netized disk, which effects its revolution in twelve 
hours. At its section there are two magnets, one a 
north pole and the other a south pole. The little cork 
turtleJs provided beneath with a small magnetized .,teel 
pill, so that, .nce floating upon the water in the plate, 
the turtle is attracted between the two magnetized 
poles and al ways in the sam e  direction, that is to 

Fier. 2.-FAN CLOCK CONSTRUCTED BY MR. PLANCHON. 

[AUGUST 1 0, I SgS. 
Ocean Towing oC Pe&roleam Tank_. 

Recently a tanker sailed from America having in tow 
a barlle laden with a full eargo of oil in bulk, and 
which is being towed to this country. The possibility 
of this course has only been made evident by the suc
cess of an apparatus called the Shaw and Speigle 
steam towing machine. This machine h as been used 
in the towage of barges up and down the Western 
Atlantic seaboard, and it has been so eminently suc
cessful that the chief coal and ore transoort. com panies 
in Amedea have adopted it. Its distincti ve feature is 
that by means of its driving and cushioning steam 
cylinders there is provided an elastic steam cushion, 

Fig. S.-MAGNETIC CLOCKS. 

No. 1. Mr. Servlere's Clock. No. 2. Mr. PlaDchoD'S Clock. 

without which the hawser would be continually 
straining and frequently breaking. A manila hawser, 
although it is more elastic than the steel hawser, is 
very bulky to handle or to stow on a barge, and it also 
becomes very expensive on account of its ordinary 
wear and tear. A steel wire hawser will last appar
ently for an almost indefinite time without stranding 
or even straining, as appears from practical use. In its 
principle and mode of working the tow barge is borne 
entirely by the steam pressure in the cylinders. Th e  
wire hawser i s  wound o n  a drum that i s  driven by a 
pinion gear on the crankshaft of the engine, which 
meshes with the gear on the drum shaft. This m a
chine has a regulating reducing steam '\1alve, in which 
the opening is increased or diminished according as 
the strain on the hawser increases or diminishes. The 

action of the machine is as 
follows : In a lSeaway as the 
vessel pays off, thus in creas
ing the strain on the hawser, 
the drum begins to revolve 
and to pay out the hawser ; 
this action opens the regulat
in� val ve and increases the 
steam pressure in t.he cylin
ders until the pressure is 8 u f
ficient to equal the strain. 
Then, i f  the strain decreases 
on the hawser, the pressure 
in the cylinders will revolve 
the drum and wind the h aw
ser in. In this way the m a
chine is prevented from pay
ing out the whole of the 
hawser, and only "nough is 
paid out to relieve the extra 
and momen tary strain on the 
hawser, and thus prevent its 
i njury or its breaking. When 
the tow barge casts off the 
hawser, then the regulating 
valve is d isconnected, and the 
machine becOlnes in effect a 
simple h oisting dru m to be 
started to wind up the haw
ser. It is claimed that for 
ocean steamers this invention 

sa.y, the head toward the hou rs en graved u pon the is also well adapted, as better assistance can be ren
rim. It afterward follows these magnets in their dered to disabled vessels to bring them to port than 
circuit. can be offered by any other means heretofore avai!a-

We m ust remark that the tin plate is entirely inde- ble. The salvage gained by the saving of one sh ip 
pendent of the copper box in which the movement is would pay for m any of these machines. The barge to 
placed, and that the plate may be laid upon the latter bo3 brought across is No. 58, having a capacity of 3, 000 
in any way desired, provided, however, that it be done tons of oU.-Chem. Tr. Jour. 
in such a way that there shall be an absolute con- .. I • I .. 
cOl'dance between the place of the magnet and the THERE is a lighthouse to every fourteen miles of 
hour that it is to cause the turtle to mark.-M' I coast in England, to every t.hirty-five in Ireland,  and 
Planchon, in La Nature. to every thirty·seven miles in Scotland. 
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T HE  AQUA AERIAL TROLLEY. 

Those seeking means to amm.e the public at !'leaside 
resorts th rough novel and inexpensive methods have 
at Coney Island a most promising location for the ex
ploitation of their ideas. Its proximity to New York 
and Brooklyn causes it to be visited daily during the 
sum mer season by many thousands of excursionists, it 
being but an hou r's sail on well appointed steamers 
through the beautiful New York Bay and the Narrows, 
or a little more than a half hour's rid e by numerous 
railroad routes. It is to wh at is kno wn as the " West 

J t ieutifit �lUtritau. 
a ten horse power motor, the current being Bupplied 
from a dynamo run by an engine in a rear building. 
Our illustrations represent the manner in which the 
boat is suspended from the motor trolley, a friction 
brake and gear upon a shaft connected with the  motor 
allowing the operator to raise and lower the boat at 
will, with any load which the boat may happen to have 
on. One of the views represents the boat so lowered 
near the beach. The traction upon the cable of the 
pulleys from which the motor car is suspended is at 
all times effect ive, from one end of the cable to the 

Longevity and Activity . 

An item in an exchange reminds us that great men 
usually carry their full mental vigor and activity into 
their great old age. M. Chevreul, M. De Lesseps, 
Gladstone and Bismarck are evidences of this anthro
polog-ical fact. Pius IX, although living in tempestu
ous times, reached a great age in full possession of all 
his faculties, and the dramatist Crebillon composed 
his last dramatic piece at the advanced ag-e of ninety
four years, while Michael Angelo was sti l l  com posing 
his great canvases at the still greater age of n inety-

AQUA AERIAL TROLLEY-STARTING OUT. AQUA AERIAL TROLLEY-LETTING DOWN BOAT ON THE BEACH. 

- End " of the island that the masses, intent on an out- other, and the motion is steady and even, although in 
ing of only a day, or perh aps of a few hours, at but going up the steeper incline�, as the car approaches 
slight expense, find their way in the greatest numbers. either end, the motion is !>lower. The motor car itself, 
It is here that a large bu ilding was erected for amuse- however, was used to carry out the five tons of counter
ment purpo�es in the form of a gigantic elephant, where weight used on the suspended platform, the car travel
a three hundred feet high tower, with commodious ele- ing to the very apex of the shears, and the platform 
vators, affords the visitor an extended sea and land view, being 30 feet beyond the shears, at the point where the 
where the Boy ton water toboggan slide was this year weight was deposited. In the regular trips of the trol
put in operation, where numerous gravity roads with ley the boat is carried at a height which will just es
tortuous curves and dizzy inclinations vie with minia- cape touching the tops of the breakers, for a high roller 
ture elevator wheels in h umble imitation of the great might otherwise prove uncomfortable to the passen
one erected at Chicago, and where the merry-go-rounds gers, and a pause of a few min utes is  made at the 
and a thousand lesser attractions and shows are pro- outer termin us, to give the occupants of the boat 
vided for the crowds, all of them with an accompani- a vie w of the sea and shore from their vantage 
ment of noise which would in but few cases pass for point. 
music_ It is here that the 
aqua aerial trolley, shown 
in our views, has been 
erected, and it has already 
proved itself to be quite an 
attraction_ It has been 
pnt up and is being operat
ed by W_ F_ Brothers, me
chanical engineer, of this 
city_ 

eight, and Titian at ninety still painted with al l th e 
vigor of his earlier years. The A ustrian general Melas 
was still in the saddle and active at eigh ty, and would 
have probably won Marengo but for the inopportune 
arrival f)f Desaix-. The Venetian Doge Henry Dandolo, 
born in the beginning of the eleventh century, and 
having lost his eyesight through the treachery of the 
Greek Emperor, Man uel, when a young man wh ile on 
an embassy to Constantinople, was, n everthele!'s, sub
SEquently raised to the highest office in the republic, 
and although bl ind still managed successfully to con
d uct various wars, and at the advanced age of eighty
th ree in alliance with the French besieged and cap
tured Constanti nop le. Fontenelle was as gay spirited 
at ninety-eight as ir: his fortieth year, and the philoso

pher Ne wton worked away 
at his tasks at the age of 
eighty-three with the same 
ardor that animated bis 
physical prime. Cornaro 
was as happy at ninety as 
at fifty and in far better 
health at the age of ninety
five than h e  h ad enjoYt'tl 
at thirty. These cases all 
tend to show the value and 
benefits to  be derived from 
an a c ti v e l  y cultivated 
brai n in making a long li fe 
one of comfort and of Ilse
fulness to its owner_ The 
brai n and spirits need 
never grow old, even if  our 
bodies will  insist on get
ting rickety and in falling 
by the wayside, but an 
abstemious life will even 
drag that old body along 
to centenarian limits in a 
tolerable state of preserv
ation and of usefulness. 

The cable over which 
the trol ley travels is 1%: 
inches in d iameter and 825 
feet long. It is attached 
at its outer or seaward end 
to the apex of a pair of 
anchored shears, inclined 
outward at an angle of 
about 90 degrees, the ti m
bers of the shears being 
each 104 feet long. The tops 
of the shears are from 60 to 
65 feet above the surface 
of the water, according to 
the state of the tide, and 
to help to counteract the 
strain of the . cable upon 
them a weight of five tons, 
consisting of bags of sand, 
is suspended upon a plat
form from their h ighest 
point. At the land end 

the cable passes over bear
ings of a corresponding 
height and is made fast 
around piles in the rear of 
the trolley house_ The 
motor, suspended in a 
frame close to the pulleys 
by which it is supported 
from the cable, weighs 
1, 200 pounds, the frame 
also carrying the operator, 
and the current being re
ceived th rough a small 
trolley travel ing upon a 
separate conductor. It is THE AQUA AERIAL TROLLEY-A CONEY ISLAND ATTRACTION. 

The above list can be 
lengthened out with an in
defin ite number of naUles, 
but it is  sufficiently long to 
show what good spirits and 
an active brain will do to 
lIghten up the weight of 
old age_ When we contem
plate the Doge Dandolo 
at eighty-three animati ng 
his troops from the deck 
of his gal ley, and the brave 
old blind King of Bohemia 
falling in the th ickest of  
the fray at  Crecy, it  would 
seem as if th ere was no ex
cuse for either ph ysical, 
mental, or moral decrepi
tude short of the age of 
fourscore and ten. -Na t. 
Pop. Review. 
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®o�reepon()ence. 
Tendi n g  TOD'ard Zero. 

To the Editor of the SCIENTIFIC AMERICAN : 
Your valuable paper of July 20 contained a letter 

from Mr. David H. Wyckoff, on , .  Force and Energy." 
Among other things he says : .. Our earth has con
ti nued in its revol utions and circles around the sun, as 
well as all the bodies in our solar system. for all &l!'es 
past with out deviation." Scientists tell us this is not 
the cat'e. They say that the tides are affecting the 
motion of the earth on its axis. The moon causes the 
water to heap up under it; this water remains nearly 
fixed under it and must act as a friction brake on the 
earth. Sir Robert Ball, in  a recent i8sue of the SCIEN

TIFIC AMERICAN, called attention to this fact. Again, 
Profel'sor Balfour Stewart, in his  . .  Conservation of 
Energy," says it is most probable that the luminifer
ous ether is  gradually affecting the motions of the 
heavenly bodies. Mr. Wyckoff says farther : " The 
power or energy which causes th e  lightning's fiash, 
and the thunderbolt, with all its destructive effects, 
is the same now as it was a thousand years ago." 
Now this energy comes from the sun, since it is by the 
process of evaporation that the water particles are 
electrified. But scientists say the energy of the sun· is 
not as great now as it was a thousand years ago. 
This is according to the Helmholtz theory of condensa
tion, which is generally accepted. 

Again he says : . .  Who knows but that some genius 
may arise who will grasp the si tuation and compre
hend the power or energy that m oves the worldt'?" 
The external force that moved t h e  worlds has long 
since ceased to act. We do not k now what this force 
wae:, indeed the nebular hypothesis assumes that the 
mass of m attE:'r had a rotary motion. The worlds are 
not moving from an external forcE:', but in virtue of 
their inertia, like a riflE:' bullet that is moving long 
after the force that gave it motion, namely, the pow
der, has ceased to act. 

Professor Balfour Stewart farther says, .. There is a 
tendency in all IlIotion to be ch anged into heat." 
Heat is ever equalizing itself by radiation or other 
ways. When all forms of energy have been c!;langed 
into heat and the univl'rse gets to be of equal tE:'lD 
perature, heat will no longer be convertible into other 
forms of energy, as it is now. For it is a well known 
law in  ph ysics that if we are to coax work out of heat, 
it m ust pass from a higher to a lower temperaturE:'. So 
it is easy to see t.hat the available energy is tending 
toward zero, as the SCIENTIFIC AMERICAN has said. 

The law of conservation of energy, when applied, is 
sometimes obscure ; but when gi ven careful study, 
al ways works out true. If our practical mechanicians 
were well informed on this great law, they would cease 
to dream of th iR sea serpent, perpetual motion, and 
employ their inventive powers in more hopeful ways. 
It is to be feared when they attempt such a machine 
thE:'Y are as ill ad vised as that brother of immortal 
memory who tried to lift himself over a fE:'nce by pull
ing at his boot straps. 

It is true " wonders have been accomplished in the 
last fifty years," but none of them have conflicted 
with the established natural laws. Nature seems to 
have ., no holes in her armor." A. R. MURRAY. 

Marietta, Ga . ,  July 24, 1895. 

The Pho tographic Decoration of Gla.. and 
Porcelain. 

BY wu.LIAlIl GAlIlBLB. 

The decoration of glass and porcelain by photo
graphic mpans is readily attainable by certain processes, 
but to secure vitrified ph otographic images involves 
difficult and somewhat intricate processes. Where it 
is simply desired to make transparencies ou glass for 
window decoration, or pictures on opal for framing, 
the means are ready to hand, as prepared sensitive 
plates are obtA.inable commercially in various sizes, 
and, clear instructions being inclosed, no trouble 
should be E:'xperienced in  getting results. Such plates 
will nut, however, stand cleaning or washing, so that 
they soon either become dirty, and are damaged in 
attempts to clean them, or they fade and discolor. A 

more permanent and rath er easy way of transferring 
a photographic image to porcelain or opal is to varnish 
the plate with copal, and then squeegee, face down 
upon it,  a toned and fixed print on the usual sensitized 
albumenized paper while wet. It is allowed to dry for 
about four hours, and then the back of the paper is 
moistened with a damp sponge, when it can be peeled 
off, the albumen adhering to the varnish . This 
should th en receive a protecting coat of varnish. 

Another method is  the carbon process. Carbon 
tissue, a paper coated with gelatine mixed with pig
I I I l'utS of various colors. may be purcha�ed ready sen
s i tized. . It is exposed under a negative soaked in cold 
water, and then sq ueegeed to the glass, or opal, or por
celain support, which should previously have been 
coated with a thin sizing of  gelatine (1 ounce in 18 
ounces of water, with 20 grains of bichromate of pot
assium dissolved in 2 ounces of water added). The 
plates, after being coated with this mixture, are allow-

J , ieutifi, �tutri,au. [AUGUST 10, 18<}5. 
ed to dry in the sun or in a strong light. Development fully developed the superfluous powder is dusted away 
is effected with warm water, the gelatine washing and the film coated with plain collodion. When this 
away in proportion to the action of the light, that un- is well set, the tablet is placed in water to allow the 
acted upon being completely washed out. When dry gum and bichromate to dissolve out. The film is then 
a very perfect picture is  left, and it is permanent so dried, and, assuming that tne powder employpd is of a 
far as the fading action ot light is concerned. but still vitrifiable nature. the tablet is placed in a m uffie and 
susceptible to damage through moisture. heat applied until thE:' fusing point is reached. A port 

A very hard wnterproof enamel picture can be made celain glaze is afterward applied.-The Technical 
on glass, porcelain, or opal by the following proces!', World. 
which has the advantage of not req uiring any special .. , . , . 
appliances. Two ounces of the best gum arabic are A Furnace Wanted to Born Mola88eL 

dissolved in 10 ounces of water. Ten grains of chromic The New Orleans Times·Democrat says there are 
acid dissolved in a little water are added, and finally 1 25.000. 000 gallons of molasses storE:'d in tanks on the 
ounce of a saturated solution of bichromate of ammo- various sugar plantations throughout the State that is 
nium. ·When the ingredients are fully tlissolveil and an elephant on the sugar planters' hands. They do 
mixed, stir in as much finely po wdered asphaltum as not know what to do with it. They cannot sell it, for 
will glve the solution a good body. It must be of such any profit in sight would be eaten up in transporta
thickness that, when fiowed on a plate, the grain tion. Besides, it would require a cool half million dol
appears homogeneous, and not in minute particles. lars to barrel it, and putting this sum and the freight 
The plate should preferably be coated with a whirler. charges together, when the present price of molasses is 
If heat is used in drying, care should be taken not to taken i nto consideration. the shipper would find that 
make the plate hot, or the film will refuse to develop. he would be out of pocket after his labor was con
Exposure is made under a negative as usual, and the cluded. 
printing will be fairly rapid. Development is effpcted The qupstion of what disposition to make of this mo
by gently laving with water. Slightly warm water lasses is a knotty one to the sugar planters, and at the 
can be used if the development does not E:'asHy pro- last two meetings of their association no other subject 
gress. When the image is clear in all details, the plate has been discussed. The planters say that it is a prob
should be dried, and then placed in an ordinary oven lem that has to be solyed. for before the next crop is 
on a bed of sand or plaster of Paris. Heat is gradually taken off this surplus molasses has to be got rid of in 
applied until the proper tint is reached. The resinous order to make room for the new crop. Heretofore the 
powder kno wn as " dragon's blood " could probably be stuff has been dumped into the river or swamps. In 
equally well incorporated with the gum solution so as the latter method it has been found that the molasses 
to give a red picturE:'. sours and makes life disagreeable to t.hose living five 

Another simple way of forming a kind of enamel miles away, while in dumping it into the ri ver or 
picturE:' is to prepare a photo-lithographic transfer streams, people living on the ban ks com plain of it as a 
rather " full " of ink. The ready coated paper for nuisance. 
transfers may be purchased, and is sensitized on a bath It is being fed to stock, but. from statistics there is not 
of bichromate of potassium, 1 in 20. When driEd, this enough stock by one-third on the various plantations 
paper is exposed under a negative or positive in line to consume it. Suggestions have been m ade to distill 
or in half-tonp. stipple. The next stage is to black the · i t  into alcohol, but the planters find that it would 
film all over with a thin coat of photo-transfer in k, require Euch an outlay of money to erect a distil lpry 
applied with a velvet or composition roller. On im- to distill fine alcohol so as to compete with the world's 
mersing the print in water. and rubbing gently w ith markets that it. would not pay. It has also been 
a sponge, the superfluous ink will wash away. When i sug�ested that as molasses is  excellent stock food, that 
quite clean the paper is 'allowed to dry, and is then trans- \ it be shi pped to central distributing poi nts where stock 
ferred in the usual lithographic manner by pressure. is raised in large nu mbers-Texa!', for instance-by 
If the picture is not too large, it may be transferred to means of tank cars. 'fhis suggestion has met with 
porcE:'lai n by damping the tran!'fer until !lligh tly tacky, favor, and some day the experiment may be tried. 
then attaching it to the object which is to receive the The only soilltion, however, in sight seems to be the 
image, laying on top a piece of th in card and rubbing discovery of some way in which the molassE:'s ca.n be 
the back strongly with a burnisher, taking care that I burned as fuel. When this problem is solved. the 
the transfer paper does not slip. Such a transfer hav- planters believe that molasses will then be valuable; 
ing been secured, it should be dusted with resin, and Experiments h ave been tried in burning molasses as 
slightly heated to make the resin tacky. Any finely fuel. and they have been successful, but it has been 
powdered. vitrifiable color mixed with a little fiux can on such a small scale that it will not pay in its present 
then be burshed on with a soft camel's hair brush, and crude form. What the planters want is an inven
will adhere to the lines. The plate is then placed in a tion which will successfully allow molasses to enter 
muffie furnace until the color is fused. A porcelain the furnace in such a manner that it will burn rapidly, 
glaze is afterward applied, to protect the image and will not gum the carrier, and; in fact, do its duty with
give i ncreased luster. out injuring the furnace in any respect. There is a 

The production of purely photographic enamels is a fortune in sight for the man who works out this i nven
more complicated procE:'SS than any of the forE:'going. tion. A system of spraying the molasses on the bag

One method involves the production of a collodion asse as it goes along with the carrier to the furnace is, 
positive, which is transferred to the plaque or other from all accounts, the only system that will s llffice. 
surface, and then fired in a muffie furnace. The result At 11. recent meeting of the Sugar Planters' Associa
of the firing is to destroy the collodion fil m and leave tion W. O. Coleman. a practical engineer, made a 
the metallic silvE:'r image. To secure richness, the suggestion as to one good use molasses could be put 
image, while on its collodion support. is toned with to. He said that while in Texas, at a point near 
chlorides of iridium and gold. After firing, the picture Houston, he built a number of furnaces. In one he 
is flowed with a porcelain glaze several times, until experimented with different stuffs f llrnaces are made 
the desired brilliancy is obtained. Such a process re- of. lle triro asbestos, fire clay, and a solution con
quires an intimate photographic knowled�E:', and 'listi ng of common red clay, molasses, a.nd salt watE:'r. 
especially of that now neglected branch, the collodion After a time he found both the asbestos and the fire 

prOCE:'sses. 
For the worker who is not so advanced the following 

process would promise better. A solution is made up 
as follows : 

Gum 8.1'Ilbic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 drachms 

clay peeling off from the intense heat, but the clay 
mixed with molasses was as intact as the day it was 
first plastered in.  I n  making this solution he used 
one-half gallon of molasses to one bushel of clay, with 
salt water suf6elent to soften to the proper degrE:'e. 

Grape S11I\81' (glucose) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 drachma • I .  I • 
Bichromate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1\ drachma Mola88e8 Pave m ent8. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 drachma Per1m.ps the oddest pavement ever laid is one j llst 
This (lol ution is filtered and used as soon as possiblE:', c01Uflleted at Chino. Cal. It is made mostly  of molasses, 

as it will not keep more than three days. The plaque, .d if it proves all of the SUCCE'SS claimed for it, it may 
which must necessarily be fiat, is flowed with clean · point a way for the sugar planters of the South to 
water, and the sol ution poured on so as to driVp. the profitably dispose of the millions of gallons of useless 
wa,ter before i t. The drying requires considerable molasses which they are said to have on hand. The 
heat, such as appliro by an oven. With regard to the head chemist of a sugar factory at Chino, Mr. E. 
printin�, it must be borne in mind that a positive Turke, was led to make certain experiments, of which 
gives a positive and a negative a negative image. The th e new side walk, a thousand feet long, from the fac
tablet, when thoroughly dry and while still hot. is tory to the main street, is the result. The molasses 
placed in contact with the positive, which must also be llsed is a refuse product, hitherto believed to 1ge of no 
warmed. The priIiting is exceedingly rapid : in the value. It is simply mixed with a certain kind of sand 
most brilHant sunshine less than a quartE:'r of a min ute. to about the consistency of asphalt and laid like an 
As soon as the tablet is removed from the frame it be- asphalt pavement. The composition dries quickly and 
gins to absorb moisture from the air. It thereby ac- becomes quite hard, and remains so. The peculiar 
q uire!> tackiness, so that when powder of any kind is point of it is that the sun on ly makes it drier and 
brushed on, the pow der adheres in proportion to the harder, instead of softening it,  as might be expected. 
action of the light : that is to say, most powder adh eres A block of the composition, two feE't long, a foot wide, 
to the shadows and. least to the high lights. The pow- and one inch think, was submitted to severe tests and 
del' is kept in motion till the image is fully charged, stood them well. Laid with an inch or so of its edges 
which should be in about olle minute. If the film has resting on supports, it withstood repeated blows of a 
become too tacky by development bE:'ing delayed. the I machine hamml'r without showing an y effects of crack
picture will be smudgy. When the image has been ing or bending. 

© 1895 SCIENTIFIC AMERICAN, INC.



AUGUST 1 0, 1 895.1 
-

[FROB SCIENCE GOSSIP.1 

NOTE ON MELICERTA RINGENS. 
BY W. B. DALLINGER. LL,D., F.R.S., }II.R ••• a .• BTa. 

This small and beautiful denizen of our ponds has 
become so familiar an object to the amateur, and has 

so long command
ed the interest 
and close observa
tion of the stud
ent, that it may 
fairly be suppos
ed nothing short. 
of prolonged and 
systematic study 
could ten us more 
c o n c e r n  i n  g it 
than from so 
many contribu
t o r s  i s  n o w  
known. Apart 
from the beauti-

. " . ful results ob-FIG. 2.-M. nngens, showmg the cIlIated lobes, • • 
the chin, C H, the pellet in its mould, P M, and tamed by the In
antennre, A N. Copied by Dr. Dallinger from sight and patient 
figure by Dr. Hnd.on. r e s  e a r  c h e s of 

Gosse (1) confirm
ed and enriched by scores of subsequent observers, it 
may be doubted if anything more th orough could be 
done than that by Mr. Charles C ubitt (.) and Judge 
Bedwell (3), on the characteristic and real ly wonderful 
features of this rotifer, all of which has been 
careful l y  considered and analyzed by the 
chief authority on this subject, Dr. C. T. 
HudJ'on (4). 

Nor is there any claim in this note for the 
additioll of any fact to our previous knowledge; 
it is simply a demonstration of the man ner in 
which a detail familiarly  known to be con
stantly carried out is accomplished. 

No greater perplexity presented itself to the 
earlier microscopists in the study of this and 
similar forms than the extreme limits of space 
involved in the use of objectives of considera
ble magnifying power. 

For many years the habits and activities of 
Melicerta ringens have afforded me the keenest 
pleasure and interest, and to many of these I 
have applied with ad mirable results the ad
vantageous properties of the apochromatic sys
tem ; and there is one point in w hich it has 
yielded an interesting result. 

� t itutifit jmtritlu. 
were deposited in rings, constituting the familiar tube, 
is a mere commonplace of the natural h istory of minute 
life. In his first and most original paper, Mr. Gosse, 
having seen the brick prod uced, says : " I  now watched 
the animal with eager expectation, and presently had 
the satisfaction of seeing it bend forward its b ead, as 
I had expected, and after a second or two raise it allain, 
when I saw that the l ittle cup had lost its contents. 
. . • This process I saw repeated many times in 
succession, until a goodly array of pellets were 
laid, . . . but very irregularl y "  (0). 

Again, in regard to a young melicertan, .. A pellet 
was quickly formed and instantly deposited at the 
foot : the same operation was repeated with energy 
and industry, so that in a few minutes a row of pellets 
were seen forming a portion of a circle around its foot 
base " (7). 

Again, the pellet having beeu formed, " Suddenly 
now we see the an imal bend itself forward, til l  the 
cup is brought into contact with the upper edge oC the 
case, it remains so bent for an i nstant, and then as 
q uickly resumes its upright position. The cup, how
ever, is now empty : for the  consolidated pellet • • . 
has been left on the edge of the case " (8). 

In the same way that most carefu l  and acute ob· 
server, Judge Bed well, tells us in regard to the de
posit of the " brick," that " it does it  so quickly, that 
before you have got over the agitation and surprise 
which its unex pected and rapid change of position 
causes you, the act, like a conj uring trick, is over, and 

finger, we may press an electric kn ob, and then in
stantly rose, mostly turned rapidly to its former posi· 
tion, and again proceeded to the construction c;t an
other pellet. 

When we remllm ber that the dot of an " i "  in th is 
type will probably more than represent  the superficial 
area occupied by the organism, all these refinements 
of operation m ust snrely awake interest in the mind, 
and cause the least thoughtful to perceive that size is 
merely a finite mental concept a nd in no way affeets 
the perfeetion of the adaptations with which a living 
organism is endowed. 
REFERENCES TO WORKS QUOTED IN THIS ARTICLE. 

(1) Trans. Micros. Soc. , vol . i i i ,  1852, p. 58 ; Quart. 
Journ. Micros. Soc. , vol. i, 1853, p. 71 ; Pop. Sci. Rev. , 
vol. i, 1862, p. 474. (') Month. Micro. Journ. , vol. i i i ,  pp. 
240-1 : ibid. ,  vol. v, 1871, p. 205 : ibid . ,  vol . viii, 1872. p. 
8. e) Month. Micro. Journ. , vol. xviii ,  1877, p. 214 : 
J. R. M. Soc. , vol. i, p. 245. (4) J. R. M. Soc. , vol. i i ,  
1879, p. 6 :  " The Rotifer, " by C. T. Hudson and P. H. 
Gosse, two Yols. , 1886. (0) Ten by, pp. 314-31 5. CO) 
Trans. Micro. Soc. , vol. i i i ,  1852, p. 62. (7) Quart. 
Journ. Micros. Sci. , vol. i, 1853, p. 75. (8) Popu lar 
Sci. Rev. , vol. i ,  1862, p. 485. (0) Month . Micros. Journ . ,  
vol. xvi i i ,  1877, p .  221. ( 10) Month.  Micros. Journ . •  vol. 
xviii, 1877, p. 221. 

. ' . ' . 
'rhe VeSi c a t i n g  Con sti t u e n t  of C roton Oil. 

In a communication made to th e Royal Society. Mr. 
Wyndham R. Dunstan, M. A. ,  F. R. S. , and Miss L. E. 

Boole, Lecturer on Chemistry in the London 
School of Medic ine for Women, record the re o 
Sti ltS of an experimental inquiry into the nature 
of thll vesicating con stit uent of croton o i l .  
Accord ing to the research of  B uch h eim, Ilnd 
more recently of Kobert and Hirscheydt, t h e  
vesicating action o f  croton oil i s  d Ull to a n  
acid closely all ied to oleic acid, which has been 
given the name of crotonoleic acid, and which 
is now prepared for medical purposes on a large 
scale in Germ any. The process consists, broad
ly, in the formation first of bari um croton
oleate, and the sub"equent decom posit ion of 
this with dilute sulphu ric acid, and extraction 
of the liberated crotonoleic acid as a viscid oil 
with ether. By a process of fractional precipi
tation, u�ing lead salts, the above investigators 
were able to separate from this so-called cro
ton oleic acid a large proportion of inactive oily 
acids, till at last they were successful in ob
taining, by a series of operations in which alco
holic extract ion and separation by means of 
lead oxide were made use of, a re�inous sub· 
stance h aving extraord inary power as a vesi
cant. The composition of this resin is ex· 
pressed by the empirical formula C " H ' BO • . 
All attempts to crystallize or to obtain crys
talline derivati ves failed. It is  a hard , pale 

In the summers of 1893 and 1894 I was for
tunate enough to come u pon an exceedingly 
abundant supply of these organisms, and they 
were not only very plentiful, but extremely 
vigorous ;  moreover, many of them were evi
dently of greater age than those I had usually 
seen. This wa s manifest, in the great compara
tive length of some of their tubes, and the re
markably graduated sizes the pellets pre
sented from the base to the top edge ; also in 

FIG. 8.-M. ringen •• in act of placin� pel let, X 210. Drawn from nature by 
Dr. Dallinger. 

yellow, brittle re:sin, nearly i nsoluble i n  w ater, 
light petroleum, and ben zene. but  readily dis· 
solved in alcohol, ether, and chloroform. In 

the confluence or " weathering " of these in the lower 
and middle rings, and in the numerous growths of 
algre, diatoms, conferva, and other things upon the 
tubes. 

An average one drawn from life is shown in Fig. 1. 
The intense and rapid action of the cilia arrested even 
an eye familiar with the object; and the lobes assumed 
a great variety of soft and beautiful curves, not un· 
usual but never so frequently seen before. A very 
common one of the�e is shown in the illustration. 

It is not too much to assume that the readers of this 
journal are familiar with all the actions of this beauti
ful rotifer as a brick maker and a tube builder. It is 
familiar to all that by the cilia about the edge and 
upon the bosom of h er petal-li ke lobes she obtains a 
vertical stream of particles which are with wonderful 
delicacy separated into material serving for food and 
material serving for the manufacture of the pellets, 
w hich are afterward used as " bricks " to build her 
tu be in a succession of rings. We may perhaps be par
doned none the less for borrowing a figure from Dr. 
Hudson (Fig. 2) which shows the ciliated lobes, the 
. , chin " (CH), the pellet in its mould or cup (PM), and 
the antennre (AN). 

Mr. P. H. Gosse says : " Below the larger petals 
(that is, on the ventral side) there is a projecting an
gular chin (CH, Fig. 2) which is ciliated ; and immedi
ately below this is the littla cup-like organ, • • . a 
small hemispherical cavity. . . . On my mixing 
carmine with the water t.he course of the ciliary cur
rent was readily traced, aud formed a fine spectacle. 
The particles are hurled round the margin of the disk 
until they pass off in front through a great sinus be
tween the larger petals. . . . If the atoms be few, 
we see them swiftly glide along the facial surface, fol
lowing the irregularities of outline with beautiful pre
cision, dash round the projecting chin (CH, Fig. 2) like 
a fleet of boats d oubling a bold headland, and lodge 
themselves one after another in the little cup-shaped 
receptacle beneath (PM, Fig. 2). . . . The contents 
of the cup are whirled round with great rapidity " (a), 
and become the brinkS or pe!lets with which the tube 
is built. Now the fact that these pellets or " bricks " 

the animal is in its old position again, with an empty \' r�gard to
. 

its constitution it is concl uded that the 
pellet organ hard at work at a new brick " (0). vesicating constituent of croton oi l is a lactone or an 

It will of course be clear, and is fully known to \ '.1nhydride of com pl icat.ed !Structure. 
every observer, that it m ust be It matter of difficult)· 
to see disti nctly what are the details of this brickla'j
ing; effected, as it is, so rapidly. The prime elemeuts 
of success are sharpness of definition, with sufficient 
magnification, and ample room for the activities of 
the rotif er. 

With plenty of vigorous specimens in full activity, 
and NY happy incidence, one well placed and building, 
taking a 24'0 mm. objective, we may commence with 
the initial magnification of the lens (10'5 times), and 
we may go on to 250 or more diameters without change 
of focus or d isturbance of the objcct : and by patience 
and repeated observation, we may at last observe all 
the simple details of the placing of the brick. 

Judge Bed well made the observation that a small 
pimple-like protuberance armed with setre and lying 
between two hooks, on the opposite side of the cup in 
which the brick is made, possi bly determines the place 
in which the brick is to be deposited ; for " when the 
pellet is ready the animal turns round and deposits i t  
at  the spot with which this pimple . . • was in con
tact at the moment before the animal began to 
turn " (10). 

This is undoubtedly true ; in the cases observed by 
him it may have been al ways true, but in the many 
observations made through two summers I found that 
it was never so with the first brick of a new ring, but 
with the exception of t.hree instances was always the 
case with every other pellet of the ring. What hap
pened is shown in Fig. 3. The brick was ready, being 
al ways formed in  from three to four minutes, then the 
rotifer t wisted swiftly round about half the circumfer
ence of her tube, pressed the side of her body against 
the side of the tube she had just turned herself from, 
arched her body over, laid her antennre parallel with 
each other and near enough to each other to form a 
sort of double rail or frame, down which the pellet 
could roll or slide, and guiding it to the exact spot to 
which it was destined to go. Then with the end of her 
.. chin " she pressed it into position, much as, with a. 

FIo. 1.-Melicerta ringens, X 100. Drawn from Dature by 
Dr. Dalllnger. 
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Photographi n g  the Heave nly Bodle. by an 

Ordi n a l'Y Camera. 
We first of all desire to d isabuse the mind of the 

average photographer that, in order to practice celes
tial photograph y, one must necessarily be possessed of 
very costly instruments, such as elaborate and large 
astronomical telescopes. and equally elaborate equa
torial stand s. with clock work for dri ving the same, 
which are undoubtedly necessary in the observatory 
i l l which it is desi ra ble to get out of the heavens all 
that they con tain. But our desire is  at present to 
point  out how a vast amount of real pleasure is to be 
obtained by practicing celestial photography with 
such a camem, lens, and stand a& all photographers 
are supposed to possess. 

The di mensions of cam era in wh ich we have found 
the balance of advantages to reside is th at for 5 by 4 
plates, the lens used i n  conj unction with it being a 
portrait one, which works with great rapidity of ac
tion, covering the above named plate without any 
diaphragm. 'When we state it to be the well k nown 
No. 2B of Dallrneyer, our readers will at once realize 
that i ts  apertu re is two and three-quarters inches and 
its i ntensi ty great. 

From our experiments on the moon with this lens, 
we find the concentration of light so great as to permit 
of an instantaneous exposu re being given. As every 
one knows, the moon sails across the heavens with an 
apparent quick motion, a motion that will be more 
readily appreciated if it be examined by a telescope 
fixed on a stand. With a l ens such as that j ust men
tioned, and on a clear night, an exposure of such short 
duration may be given as to enable a well exposed 
negati ve to be secured-one which, when examined 
under a compound microscope, sh all show, in a well 
marked manner, al l t h e  salient features of our satel
l ite. This caunot be obtained if the exposure be pro· 
longed, in consequence of the lunar motion, owing to 
which any departure from instantaneity will gi ve an 
ell iptical instead of a circular shape. 

It need scarcely be remarked that by employing a 
lens of longer focus than the one mentioned a larger 
image will be obtained ; but, unless the angular aper
ture of the objecti ve be equal to the shorter one, this 
will be at the expense of rapidity, unless, of course, 
the caml'ra be mounted on an equatorial stand,  
when the exposure may be  prolonged to  any neces-. 
sa ry extent. 

We have spoken of a h igh class equat.orial stand 
as being expensi ve. So it  is for observatory work, 
but for ordinary photograph y it  need not be so. It 
is quite possi ble to construct one of a somewhat 
rude appearance for a few sh illi n�s, but wh ich will  
be capable of doing good work. We wil l describe 
one of this c lass, which we h ad made some time since. 

The legs are h inged to a very strong table, on which 
are two spirit levels standing at right angles to each 
other. Raised up at a slope from the table is a 
strong t ube, which is fixed very securel y. The angle 
at which it is raised must be equal to the latitude of 
the place where operations are to be performed. This 
can easily be ascertained from any goon map, in 
w hich the lines of lat itudes will be  foun d  given at th e 
right and left sides. For example : At Kirkwall i t  
would be found to be 58° 59' ; at Edin burgh, 39° 56' ; 
at London, 50° 31', and so on. The t ube, when thus 
erected, forms the polar axis, for it must al ways 
point to th e pole stat, and it must be supported in a 
steady posit ion by a strong strut. We may here note 
that the pole star is  not absolutely stationary in the 
nort h,  but it is quite near enough to serve our present 
purpose. 

A rod, which carries the table for the camera, is 
fi t ted to pass smoothly into the upright  tube spoken 
of, so as to allow the camera to revolve. The table on 
which the camera sits, and to which it i s  attached by 
a t h u m bscre w, is  folded, and i s  h inged at the front, so 
as to be capable of being directed up or down and 
poi nted to any object i n  the heavens. W h en this is  
done, a pinching scre w secures th e hinged part, to 
which the camera is attached, at the angle found 
necessary. 

No othel' adj ustment is needed for that particu lar 
obj ect, w h i c h  llIay be the moon, a constellation, or 
planet. By rotating the  camera slowly  on its axis, a 
celestial bod y may be kept motiol l les� on t h e  sensitive 
plate for a protracted period. W'hen the lower end of 
the polar axis terminates in a fine point fitting into a 
socket, and friction is thus d iminished, i t  is surprising 
with what ease a h eavy camera is  made to revol ve 
even by such a flimsy motor as one of tho�e round 
Ilwer clocks which are sold every where at two to th ree 
sh i l l ings. 

To give the pl'oper motion to the camera is a matt.er 
of the utmost i m portance. One way in which we h ad 

. an equatorial camera stand made, and by which the 
camera could be made to rotate by hand with a won
derful degree of exactness for a brief period, was by 
having attached to, and projecting frOID , its side a seg
ment of a finely toothed wheel, i n to which geared an 
.. endless screw " terminating in a handle, one revol u 
t ion of which cau!>ed the segment of the wheel to re
voh'e to the extent of one tooth, the camera being, of 

J c itutific �lUtricau. 
course, carried forward in a corresponding degree. It 
is important that a powerful little telescope be mounted 
on the same stand as the camera. In the eyepiece of 
this must be fixed cross h ai rs, and the eye and haud 
of the operator must be so tutored that, when the 
image of, say, the moon is seen on the cross hairs, it 
must be kept in exactly the same spot by the rotating 
of the handle of the endless screw referred to. 

A very pretty negative of a constellation, suitable 
for employi ng as a lantern slide, m ay be taken instan
taneously by the portrait lens alread y alluded to, or 
one possessing si milar charac teristics. In this case a 
stand, alth ough convenient, is not an absolute neces
sity. The first thing one wi\ l :notice is that, whereas 
with an instantaneous exposure the principal stars of 
a constellation will only appear ill the negative, y et, i f  
the exposure b e  prolonged, t h e  number o f  those pho 
tographed will be increased ; wh ile, by prolonging the 
exposure still more, st.ars so remote and weak as to be 
incapable of being seen by the eye at all will be 

visible in the photograph. Th is, as we have for
merly pointed out, is the principle underlying the new 
astronomy. 

When th e subject is wanted to be magnified to a 
con siderable extent, a tele ·ph oto lens wi ll be found to 
be an improvement upon the ordinary ph otographic 
lens. -Br. Jour. 

CROTON BUGS INJURIOUS TO OFFICE PAPERS. 
ANSWER BY PROF. C .  V .  RILEY. 

The somewh at mu tilated and compressed specimens 
sent for identification by M r. H. C. Stoddard, of Vil
l isca, Iowa, are recently hatched specimens of the 
well known Croton bug (Ectobia germanica). It  is 
not at all surprising that he did not recognize them, as 
at this stage they look sufficiently unlike the ad ult 
bugs, being of a pale color, wi�h the thighs of the 
legs more swollen relatively. This is  one of the cock
roaches which is  most freq uently found in offices, l i 
braries, etc. , where it is well known to do very consid
erable damage. It is a European species, and deri ves 
its common name in this country from the fact that 

S' 
The Croton Bug, or German Cockroach (Phyllodromia germanica); a, first 

stage; h, second stage; c, third stage; d, fourth stage; e, adult;  f, adult 

female with egg case ; g. egg case, enlarged; h, adult with wings spread. 

All natural size, except g. (After Riley.) 

it first made its appearance in num bers about the 
time of the completion of th e Croton system of water 
works in New York City. Th e insect is fond of moist 
places, and is often carried by pressure through water 
pipes without inj ury. It is very prolific, and, o wing' 
to its small size, can hide and breed in drawers and in 
cracks and crevices where the larger American cock
roaches are rarely found. At maturity its color, while 
varying somewhat, is of a rather l ight brown, with 
two darker longitudinal stripes on the thorax. Like 
other cockroaches, it is nearly omnivorous, but pre· 
fers animal to vegetable  matter. 

In the city of Washington and furth er south, the 
croton bug eats everything t h at contains paste an d is 
particularly injurious to books which are bound in 
cloth ,  on account of the large amount of paste used in 
making the cloth covers. But wall paper, photo
graphs, and all sorts of stationery material suffers 
from its inj uries. I have given an account (Insect 
Life, Vol. I, p. 67) of the  severe injury done to i mport
ant files in the  Tl'easury Department and in the United 
States Coast and Geodetic Sun'ey, where the�  insects 
had become an i ntolerable nuisance by eatin� off the 
surface and particularl y the red and blue paint from 
d rawings of important maps. From this article I quote 
the following as to remedies : 

.. 'Vithout condemning other useful measuJ'es or rem
edies like borax, I would repeat h ere what I have al
ready urged in th ese col u m n s, viz. , that in the free 
and persistent use of Cali fornia buhach, or some other 
fresh and reliable brand of PyrethruUl or Persian in
sect powder, we have the  most satisfactory means of 
dealing with th is and the  other roaches mentioned. 

" Just before n ightfal l go into the infested rooms 
a .nd puff it i n to all crevices, under baseboards, into 
the drawers and cracks of old furniture -in fact, 
wherever there is a crack--and in the morning the 
floor wi l l  be covere:l with dead and d ying or demor
alized alld paralyzed roaches. which may be easily 
swept up or otherwise collected and b urnl'd. With 
cleanliness and persistency in these methods, the pest 
may be substantially driven out of a house, and should 
never be allowed to get full possession by immigrants 
from without. 

. .  For no other insect have so many quack reme-
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dies been urged and are so many newspaper reme
dies published. Many of them have their good points, 
but the maj ority are worthless. In fact, rather than 
put faith in half of those which have been published, 
it  were better to rely on the recipe which T. A. Jan
vier gives in his charming article on ' Mexican Super
stitions and Folk-lore,' published in a recent number 
of Scribner's Magazine ,  March, 1889, Vol. V, No. 3, p. 
350), as current among the Mexicans : 

" To Get Rid of Cockroaches. - Catch three and 
put them i n  a bottle, and so carry them to where 
two roads cross. Here hold the bottle upside down, 
and as they fall out repeat aloud three credos. 
Then all the cockroaches in the house from which 
these three came will go away 1" 

• 1 .  I • 
Ce1l8. 

The spectacle of energy and vigorous growth which 
the garden and field afford at the present time should 
till every though tful mind with reverent wonder. Man. 
when he projects some complicated build ing filled with 
apparatus and conveniences for varied purposes, plans 
it all out with skillful care, and then by the aid of in
numerable workmen, all skilled i n  their various de·  
partments, fashions �nd shapes the needful materials, 
and by building the fabric up piece by piece, finally 
triumphs in his completed work. If, however, he  
wants to  duplicate or  enlarge it, precisely the  same 
process has to be gone through again, and the first 
work only aids h i m  as a pattern. 

In Natu re, h owever, we find the most complicated 
fabrics apparently making themsel ves; an d having one 
of these i n  our possession, we may, as it  were. pull a 
brick out of the factory wall, stick it in the middle of 
a suitable site, and 10 1 it will begin splitting itself u p  
and spreading aro und until we begin t o  see t h e  plan 
of anot.her factory developing; everything be adjusted 
to a nicety as the performance goes on, until finally all 
is complete and in full working order. Can anyth ing 
be more marvelous than this ? and yet it is  going on 
all the ti me, and if any reader fails to grasp the fact., 
let him get a mirror and see such a factory in himself. 
These wonderful bricks are the cells; and of course in 
man h imself the marvel is the greater that some of the 
cells which contribute to build him up, i. e. , his brain 
cells, are the fathers of the inorganic fabrics which dot 
the world with cities and towns, and seam it all over 
with the beneficent mycelium of rail and road which 
at once engenders and fosters their extension. 

In the vegetable kingdom this power of self-construc
tion in the cell is easily studied in some of its lower forms 
by means of a microscope; some of the translucent 
water weeds especially display very clearly the delicate 
network of eells which constitute their comparatively 
simple structure. Valisneria spiralis does so to  perfec
tion, and the circulation of the sap from cell to cell is 
shown very clearly. A very simple object, showing 
not only how the cells multiply, but also in a small de
gree that inscrutable wonder of build ing to plan, is the 
prothallus of a fern, the l ittle green scale produced by 
the spore. A periodical examination of one of these 
from the time it is a tiny dot up to that of the ful l·size 
scale, will show distinctly all the stages of self-shaping, 
and also the differentiation into root hairs, and the re
prod uctive organs, which may be regarded as the ma
chinery above alluded to. A few spores scattered on 
a piece of dam p clay are easily handled and examined 
from time to time without detriment.. From such a sim · 
pIe manifestation it becomes easier to carry the mind 
to the more complex cases where plants not merel y 
build them selves up into stems, leaves, and charming 
flowers, but more marvelou� yet, constitute themselves 
subtile chemical laboratories in addition, in which the 
deadliest poisons, beneficent med icines, or nutritious 
food and stim ulants are all al ike formed from the same 
EOii constituents by Nature's own alchemy. The self· 
same family, indeed, may embrace both extremes, t h e  
deadly nightshade and t h e  tomato t o  wit, or, more 
wonderful y€:t, one and the sallie fruit, such as a peach, 
may yield a store of delicious food in  its flesh, while 
hiding the deadliest of poisons, prussic acid i tself, in 
the kernel. Truly, when we consider these things the 
spectacle of a plant in full growth i s one of overwhelm
ing interest, as active evidence of the ;)reative power 
of which we know so little though we see so much.
The Gardeners' Magazine. 

• • • • •  

The Torpedo Fish. 

At the last meeting of the Academy of Science, Pro· 
fessor D'Arsonval, of the College de France, read an 
interesting paper on a series of experiments which h e  
made lately with t h e  torpedo fish. 

A fish 30 cent. in  diameter he fouud could give out a 
shock of twenty volts. Profl'ssor D'Arsonval applied 
some small electric lamps to the fish aud they were lit 
by the discharge from its body. In some instanCES 
the discharge was so powerful as to carbonize the 
lamps. 

The electric current generated by the torpedo fish is  
sufficiently powerful to kill small fish corning in contact 
with it. Th e electric discharge can even go as high all 
120 volts. 

© 1895 SCIENTIFIC AMERICAN, INC.
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RECENTLY PATENTED INVENTION& 

Railway Applianccs. 

CAR FEN DER. -Daniel F. NiaJ, Troy. 
N. Y. At the front of the car, beneath the dashboard, 
according to this improvement, is swnng a hinged apron, 
covered with netting. the apron being adapted to swing 
inwardly and pass over any body In the path of the car, 
but the swinging of the apron pushes a bar which causes 
a fender scoop in front of the wheels to be instantly de
pressed by springs. the scoop being adapted to pick np a 
prostrate body and carry it until the car is stopped, 
the device being inexpensive and ite operation entirely 
automatic. 

CAR FENDER. -Saul Garlick, B rook
lyn. N. Y. This fender is suspended from and siidingly 
mounted in Plauger plates hung beneath the car, the 
plates oscillating up and down with the movement of the 
fender, so that the latter may be easily adjusted to pro
ject forward at the right angle to pick up an object with 
which it comes in contact. The fender has a net suffi
ciently sprmgy to protect from injury one falling on it, 
and when not in use may be pushed back out of the way 
beneath the car. 

S L A C  K ADJUS'l'ER.- Alonzo Ch ubb, 
Jr., La Crosse, Wis. For automatically taking up the 
slack iu the brake mechanism caused by wear of the 
brake shoes, connections, etc., thifl mventor provides a 
device ior automatically controlling the travel of the 
piston lu the brake cyliuder. the device beiug controlled 
by pressure from the brake cylinder and auxiliary reser
voir. There are two connected pistons of different area 
connected with a part of the brake rigging, the larger 
piston controlled by pressure from the brake cylinder and 
the other by pressure from the auxiliary reservoir. 

CAR ARRESTER. -Paul Schuster, New 
York City. To prevent cars on side tracks from running 
into the maiu line when set in motion by wind or other 
cause, a block and an auxiliary movable inclined rail are 
arranged in connection with the side track adjacent .to 
the switch. so that when the arrester is in operative 
position the moving car will strike the block with one 
wheel and another wheel will move up the�rail. the car 
being del'f.iled if its momentum lis too great to be thus 
stopped. The device can he rapidly thrown from the 
inactive to the active poSition. 

Elcctrical. 

TELEPHONE TRANSMITTER.-Zorah E. 
Patrick. Chicago. III. A conical shell has its base fastened 
to the front of the case, according to this improvement, 
a body of variable resistance being 1Ixed rigidly on the 
side wall of the shell and within the case, and an electri
cal circuit passing throngh the body of variable resist
ance. A 1Ianged mouthpiece is secured in front of the 
shell by a ring and clamp screws. The cone is not a part 
of the circuit, and is not necessarily of metal, being 
used only to support the box of variable resistance to 
allow only certain mechanical VIbrations to be imparted 
thereto. 

TROLLEY STAND AND POLE. - La w
rence C. Seelye, Fort Edward, N. Y. This improvement 
embra�es oppositely arranged spring-pressed toggle arms, 
springe being secured to . the arms and to an adjacent 
support. a devJce actuated by the swinging of the arms 
disengaging the springs and a lock alternately fastening 
them. The construction is such that the l'ole is pressed 
vertically al(alnst the wire, but may be automatically 
dropped if the trolley leaves the wire. The trolley easily 
follows the curves of the wire. against which the trolley 
wheel is held with an even pressure. 

Mi ning. 

O R E  CONCE NTRATOR. - William H. 
Moore. Deadwood, South Dakota. A conveyor screw is, 
according to this improvement, mounted to rotate in 
the curved bottom of a rocking pan having side wings, 
each with transverse partitions, there being above the 
upper end of the pan a pivoted Sieve, �nd means of im
parting a sudden jerk or shake to the sieve as the pan is 
rocked. There is an oscillating clear water trough for 
alternately discharging jets of water on the side winge, 
and the frame of the concentrator extends over a 1Iume 
counected with the stamp mill. 

Mech anical. 

HAMMER N A I L  H OLDING ATTACH
lIIENT.-Harry J. Lewis, Rusk, Texas. Workmen with 
but one hand can, with this improvement. 1Ix the head of 
the nail to the hammer in such position that the nail 
may be conveniently started, preparatory to driving it 
home. A clamp around the handle near the hammer 
head has a longitudinal projection carrying arms on 
which are fulcmmed spring-pressed jaws having ser
rated ends, between which the nail may be readily 
placed with one hand, and held with sufficient firmness 
to facilitate starting it in the place where it is to be 
driven. 

SECTIONAL NUT. - John E. Boegen, 
South Bay City, Mich. This nut comprises sections hav
Ing opposite threaded jaws at one end and cam slots at the 
other cnd, opposite cams in the slote, one in each slot, nor
mally bearing at opposite points In the slots. and the bear
ing pointe being aligued with the longitudinal axis of the 
nut. The cams are adapted when turned. to bear on the 
cam surfaces in the siots at pointe diametrically opposite 
to the points at which they bear normally. Means are 
provided for rotating the cams, and the improvement is 
particularly applicable to vises, or may be used In con
nection with any screw-working oppositely arranged 
parts. 

SCROLL FORMER. -Peter C. Forrester, 
Leavenworth, Kansas. This is a tool for forming scrolls 
in sheet metal or similar material, the shaping section of 
which is of a helical formation.lthe scrolls diminishing in 
width from the inner coil outward, and the Inner and 
longest coil having a pocket to receive one end of the 
material to be shaped. The coils are spaced one from 
the other, forming an ouening between the adjacent walls, 
and the tool. is simp!� ana. mexpensive. while designed to 
quickly produce a scroll of any desire'l. confignl'lltion. 

J' t itufif it �tUtritau. 93 
TOOL FOR BINDING METAL STRIPS. 

This Is a further invention of the same Inventor, of a 
tool especially adapted for use in Venetian iron work. It 
has two handles, one with ears forming a yoke, a remov
able support having a shaping surface and an extension 
engaging a slot In the bottom of the yoke. �nd a plunger 
having movement in the yoke to and from the shaping 
surface. The second handle. pivoted in the yoke, has a 
shank en�ng the plunger. The tool cuts and forms 
clips and qnickly binds them around the ir01l work, being 
adapted to enter grooves, curves, scrolls, or any place 
in ornamental iron work, to clamp the parts together by 
a clip • .-

Mi8cellaneo us. 

BICYCLE SADDLE. -Hell ry and Fred
erick M esIn.ger, New York City. The sadille bar, ac
cording to this invention, has at its front part a pin or 
screw and at ite rear a cantle plate, while the rattan seat 
is composed of lengthwise and transverse strips, the 
lengthwise strips being secured at their reM ends to the 
cantle plate and their forward portions being looped 
around the screw or pin. This saddle may be cheaply 
manufactured. permits a good circniation of air, owing to 
the open network of the rear half of the seat, and is suf-
1Iciently elastic to afford a most comfortable seat. 

CYCLOMETER. - Alexander D. Rllff, 
Owingsville, Ky. rhe hands and numbering wheels of 
this instrument are operated by a crank shaft connected 
by a rod with a lever fulcrumed at the front wheel. a 
clamp arm attached to the hub of the bicycle wheel car· 
rying a friction roller engaging the lever. 'rhe device is 
simple and not liable to get out of order, and indicates 
the distances traveled in miles and fractions of miles in 
snch way that the rider can at all times see how far he 
has gone. 

OAR IJOCK. - .lacob Peterson, Two 
Harbors, Minn. This is a device designed to facilitate 
the use of the oars for bow·facing rowing as well as 
rowing in the ordinary manner. Sockets receiving the 
oar are connected with toothed sectors in mesh, the sec
tors being pivoted in a horizontally swinging frame and 
the sector frame being pivoted on a vertically Swinging 
base. By means of a lockmg device the sectors may be 
held ri2idly connected and their frame released to swing 
on the base, or the frame may be locked to the rocking 
base and the sectors released to turn on their axes. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co .• for 25 cents each. PleaSe 
send name of the patentee, title of invention, and date 
of this paper. 
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TABLE OF CONTENTS. 
1. A Colonial house at Scranton, Pa. Perspective ele

vation and 1Ioor plans. Cost complete $4,500. E. 
G. W. Dietrich, architect, New York City. A sim
ple yet pleasing design. 

2. A cottage at Residence Park, New Rochelle, N. Y. 
Two perspective elevations and floor plans. Archi
wct, Mr. G. K. Thompson, New York City. A 
unique example for a cottage dwelling. 

S. Perspective and 1I00r plans of a Colonial cottage at 
South Orange, N. J. Built by H. E. Matthews, 
Orange, N. J. A neat deSign, with some novel 
features. 

4. A Colonial house at Summit, N. J. Perspective ele
vation and 1Ioor plan. Architects, Messrs. Child & 
De Gull, New York City. 

5. 'A cottage iu the suburbs of Brooklyn, N. Y., erected 
at a cost of $7.500 complete. Perspective elevation 
and 1Ioor plans. Architects, Messrs. J. C. Cady & 
Co., New York City. An artistic design. 

6. Two perspective elevations and floor plans of " V)V
er's Dell," a residence recently erected in New 
Jersey. A pleasing example for a modern Colonial 
dwelling. Architect, Oscar S. Teal, New York 
City. 

7. A residence at Sea Side Park, Bridgeport. Conn. Two 
perspective elevations and floor plans. An ex
quisite design. Architect, Mr. W. R. Briggs. 
Bridgeport, Conn. 

8. A residence in the Colonial style, recently erected 
at Chester Hill, Mt.Veruon, N. Y. 'rhree perspect
ive elevations and floor plans. A picturesque de· 
sign. Lewis H. Lncas, architect, New York City. 

9. Ground plan and perspective view of Holy Trinity 
Church, Harlem, N. Y. Architect, Mr. Wm. A. 
Potter, New York City. 

10. A residence at Montclair, N. J., being an additional 
view to those of the same house published in the 
May issue. 

11. Miscellaneolls contents : Waterbury electric heat 
regulator, illustrated.-A sanitary bathtub, illustrat
ed.-Finishing 1l00rs.-Pompeian bath room.
Seasoning of stone.-Improvement in warm air 
furnaces; illustrated. - An improved domestic 
water service system, illustrated.-An improved 
door check and spring, illustrated.-The wood of 
most nses.-The hollow handle glass cutter, illus
trated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
two large quarto pages, forming a large and splendid 
MA.GA.zINE OF ARCUlTECT{,RE. richly adorned with 
elegant plates and 1Ine engravinga. illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied suhjecte. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the L.uwEST CIRCULATION 
of any Architectural Publication In the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

861 Broadway, New York. 

'/110 charge for Insert;ilm under this iuad is One Douar II lin. 
Jor tacn. insertion : about eioht WOf"tU W a line. Aa1.ltT
tuemen[, mmt be received at publication office 41 earl1l a, 

Thursdall morninq to appear in the joilowino 'Week's 18.tUt. 

Walrus leather, suitable for maklnll polisblnll wheels. 
For sale by Qeo. A. Brackett. 229 Congress St., Boston. 

•• L. S." metal pollsb. IndlanapoliB. Samples free. 
PreB8es & Dies. Ferracute Mach. Co .. Bridgeton. N. J.  

Emery Wbeel Salesman Wanted. Morgan, care Sci. Am. 
Handle turning machinery. Trevor Mfg. Co •• Lock

port, N. Y. 

Screw machines, milliIlll maChines, and drill presses. 
'rbe  Garvin Macb. Co .• Lai"ht and Canal Sts .. New York. 

'I'be best book for electnci8JlB and beginners in elec .. 
tlicity is U Experimental Science," by Geo. M. Hopkins. 
My mail. $4 ; Munn & Co .. publisbers, 361 Broadway. N. Y. 

Found-How to harden copper. SpenL .even long years 
at It, bnt Ilot it ; fine. Also two other good tbinlls. 
Hence offer the H copper process " at a bar�ain ; but you 
wUI have to act quick. Write me this way : Given, •• The 
Drullg'ist," stuart, lOW8. (No postaJs answered.) 

""-;lend for new and complete catalOllue Of Seientillc 
and otber Books for .ale by Munn & Co .. 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
N aln es a n d A dd ,'e"" must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Refe r c n c c s  to former articles or answers should 
give date of paper and pa�e or number of question. 

I n q lJ i ri c II  not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some 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 turu. 

B u y e rs wishing to purchase any article not advertised 
in our columns will be fllrnlBhed with addresses of 
houses manufacturing or carrying the same. 

S p c c i a l  \V r i t t e n  I n fo J'ln n t i o n  ou matters of 
personal rather than general intere.t cannot be 
expected without remlmeration. 

should be gently rubbed into and spread over the parts 
nightly. 

(6597) E. ·W. say s : Can you inform me 
how to make lemou water ice ? Half pint lemon juice, 
ki pint water, 1 pint sirup, peels of 4 lemons rubbed on 
sugar (or the yellow rind pared or grated off, and the 
juice squeezed to it in a basin 1, let remain for an hour or 
two, strain, mix, and freeze ; whip the whites of 3 eggs 
to a strong froth, with a little sugar. as for meringues; 
when the ice ia beginning to set, work well in ; freeze to 
required consiatence ; if to be served m glasses, the me· 
ringue may be added after it has been frozen. 

TO INVENTORS. 

ot��;l:��ng�������:JI���::�� :��I\�ty�:��t��� 
tents at bome and abroad, enable us  to understand tbe 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
.ynopsls of tbe patent laws of the United St.ates and all 
foreign countries may be bad on application, and persons 
contemplating t he securing of patents, either at borne or 
abroad, are invited to write to this office 10r prices, 
wbich are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .• oflice SCIENTIFIC AMERICAN. 361 Broad
way, New York. 

INDEX OF INVENTIONS 
For whlcb Lettera Paten' o f  t". 

United State. were Granted 

July 30, 1895, 
"' N O  R A C H  B R A R I N G  'rHA'r DATE. 
[See note at end of list about copies of these patents.) 

Acid, apparatus for purifying nitric, W. Dieterle. 543,826 
A larm. See Burjllar alarm. 
A Ikali cyanides. process of and apparatn. for 

making, H. Y. Castner . . . . . . . . . . . . . . . . . . . . . . . • . . • 543,643 
Alloy. electrodeposition of. H. J. Altman . . . . . . . . . .  543.824 
Back band book. I •. Stowe . . . . . . . . . . . . . . . . . . . . . . . . .  , 543.514 
Baling pres., A. Roop et al.  . . . . . . . . . . . . . . . . . . . . . . . . .  543.682 
Basi n, catcb,  G. F. K uhns . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543.740 
Batb, R. Drury. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  543.469 
Battery. See Voltaic battery. 
Bearinll for spring vehicles, body loop. W. F. 

Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.698 
BearinJl, roHer, H. A. Herger . . . . . . . . . . . . . . . . . . . . . . . 54.3.718 
Bearing. roller. R. A. Berller . . . . . . .  ; . . . . . . . . . 543.719. 543.720 
Bed, folding. J. H. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . Ma.499 
Bed pan, ob.tetric, J. W. Vau�bn . . . . . . . . . . . . . . . . . . .  543.516 
Bedstead Clothes supportinll attacbment, W. C. 

Guilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,576. 543.571 
Bendinll .·oll. Seller. & Lewis. . . . . . . . . . . . . . . .  . . . . . .  543.815 
Bicycle. G. B. Tboma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,515 
Bicycle brake. J. Cbrlstensen . . . . . . . . . . . . . . . . 543.723. 543,724 
B Icycle cbain lock. H. G. Geistwite . . . . . . . . . . . . . . . . . 543.547 

of Bicycle • •  afety. J. E. J ames . . . . . . . . . . . . . . . . . . . . . . . . .. 543.484 
Blind fa.tening. L. W. Jordan . . . . . . . . . . . . . . . . . . . . . .  543.808 

Sci e n t i fi c  A .n e r i c a n  S lJ ll I. l e . n e n t s  referred 
to may be had at the office. Pnce 10 cente each. 

B o o k s  referred to promptly supplied on receipt 
price. 

['f l ll e " a l "  sent tor examination 
marked or labeled. 

should be distinctly BIi��n���: F�fi.
b�r;.'i, ��u����in� . .  ���.�������� 543.712 

Block. See Bui lding block. 

(6591) F. L. R. asks : Will more rain fall 
into a vessel when the wind is blowin� it at an angle of 
45 degrees or when it is falling vertically ? A. There is 
little or no difference in the quantity of rain falling into 
the horizontal rim of a vessel from a slanting or from a 
vertical fall. The lines of descent of the rain drops are 
closer in a slanting fall in proportion to the angle of de
scent, and this closeness of the raindrop lines of descent 
corresponds with the decreased area of the vessel open 
to the rain falling in an inclined direction. 

(6592) E. T. !lays : Will you please tell 
me. through thp columns of your valuable paper, how 
many tons blow can be given with a 300 pound cast iron 
block or hammer dropping 6 feet? A. The static effect of 
a falling weight depends upon the distance at which the 
weight is arrested. If the weight or hammer strikes a 
hard and immovable body, the force is .mmense in com· 
parison with the slow arrest of the hammer as in pile 
driving. In the case given, the force in foot pounds is 
6 X 300= 1 .800 fo01l pounds. If the fall is arrested at the 
distance of a half foot after contact. the force of the blow 
is equal to 3,600 pounds ; and if at 1·12 of a foot, it is 12 
times 1,800 pounds or 21.600 pounds-over 10 tons. 

(6593) F. A. H . ,  Haverhill, Mass. , is re
ferred to our rule regarding the name and address of 
correspondents printed at the head of this column. 

(6594) H. G. B. says : Will you kin d l y  
give m e  a formula for polishing shells to preserve the 
enamel and glisten? A. PorcelainouB shells are so hard 
as to require the apparatus of a lapidary to cut or polish 
them. but they are generally so smooth as to require no 
rough grinding. They may be polished by using a felt 
wheel and applying putty powder. Nacreous shells or 
those of the pearl variety may be ruled and Cllt without a 
great deal of difficulty. Pieces to be turned are first 
roughly shaped on the grindstone, then turned and pol
ished with pumice stone, putting on the final polish with 
rottenstone. Irregnlarly shaped pieces are filed and 
ground, then smoothed with pumice stone and water, 
and finished with rottenstone. The rottenstone is some · 
times mixed with sulphuric acid full strength, or 
slightly dIluted, to heighten the polish. 

(6595) E. H. B. asks h ow to make hek
tograph sheets. A. Soak 4 parts of best white glue in a 
mixture of 5 parts of water and 3 parts of solution of am
morna, until the glue is soft. Warm the mixture until 

ggH:� �1�:ri:�: �: t.{��iit��: :: : : : : : : : : : : : : : : : : : : : : :  gg:m 
Boiler furnace. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.681 
Boiler furnace and tiles therefor, steam, J. L. 

Gill. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543.528 
Boiler furnace, steam. H. Korten . . . . . . . . . . . . . . . . . • MS.73.Q 
Bolster .tandard. T. H. Bennett . . . . . . . . . . . . . . . . . . .  543,407 
Bolt curter. C. S. RUI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.649 
Bonbon dipptn� machine, L. Hirschfeld . . . . . . . . . . . 543.733 
Book, sales. J. C. Brownin� . . . . . . . . . . . . . . . . . . . . . . . . .  54:J,669 
Book stand or bolder, G. W. Parker . . . . . . . . . . . . . . . .  543.810 
BO��� 1?��& �� J:����e�:::. ���i

.��: .���. ��:� Ma,625 
Bottle. R. B. yerby . . . . . . . . . . . .  0 0 . . . . .  . .  . . . . . . . . . . . . . 543,518 
Boxes, mechanism for making match, J. P. 

Wrillbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stl.714 
Brake. See Bicycle brake. Car brake. Wagon 

brake. 
Brake beam banger. H. B. Robischunll . . . . . . . . . . . . . 54H.703 
Brake sboe, elect ric, W. B. Potter . . . . . . . . . . . . . . . . .  543.653 
Brakes and rheostats, device l10r automatlcally 

operatinJl, J. P. B. Fiske . . . . . . . . . . . . . . . . . . . . . . . . .. 543,524 
Bui ldinl' block. J. E. Meyenberg . . . . . . . . . . . . . . . . . . .  543.582 
Building set, E. Von Leistner . . . . . . . . . . • . . . . . . . . . . . • 54:3.580 
Burl' lar alarm. J. H. Finley . . . . . . . . . . . . . . . . . . . . . . . . . . 543.b'l8 
Bur,zia.r alarm, J. Given . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  Ma,MB 
Button. cutf, J.  E. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54<1.8(11 
B uttonbole cutter. A. 8. Vose . . . . . . . . . . . . . . . . . . . . . . .  543.635 
Cable tractioll, gripping mecbani8w for, R. W. 

Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.760 
Can. See Oil can. 
Cane • •  lin", for unloading sugar. N. Ancoln . . . . . . . .  5(.1,666 
Car brake. A. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54.1.716 
Car brake, eJectric. G. B. Damon . . . . . . . . . . . . . . . . . . . . 54,3,5« 
Car brake. railway. R. T. �'. Dodds . . . . . . . . . . . . . . . . . .  543.522 
Car fender. T. Hougbton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,687 
Car fender, G. H. Modemann . . . . . . . . . . . . . . . . . . . . . . . . 5(3,77a 
8:� ����r���,d�����air�!G�YH�M�����8::::::::: �I:�� 
Carburetor, J. C1inllman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543.611 
Carriage jack and wrenCh, combined, W. A. 

Stowell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543,660, 543.661 
Casb register and Indicator. H. Cook . . . . . . . . . . . . . . .  543.725 
Casting metal, J. A. POLLer . . . . . . . . . . . . . . . . . . . . . . . . . .  5tl.700 
Cbalr. See Reclining chair. 
Cbair, A. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543.640 
Cbalr. W. G. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.7" 

8g�.ec. "it�ail�&�Jie;· �:���: : : : : : : : : : : : : : : : : : :  ::::: �:�� 
Cigar bunchine macbine. Ha�en & Wieland . . . . .  543.600 
Clasp. See Garment supporter clasp. 
CJipoer, hair, �-... Bangerter . . . . . . . . . . . . . . . . . . . . . . . . . . . 343.668 
Clock wlndlnll mechani.m. electric. W. S. Scales .. 543.707 
Clothes Une connection. J. Cebfus . . . . . . . . . . . . . . .  ' " 543,467 
Coal .hovel, M. L. Tate . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  543.710 
Coat.ings for iron or steel, manufacture of preser ... 

vative, Walters & 8tone . . . . . . . . . . . . . . . . . . . . . . . . . .  543,€36 
Jock, R. M. Dixon . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.646 
Coffee pot construction, W. Blankner . . . . . . . . . . . . . . 543,520 
Coll. reactive. E. E. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.56' 
Conduits. manhole for underground. J. F. Cum-

min"s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.b'l3 
Copy bolder for record books, etc .. P. P. Powell . . .  543.781 
Corn cutter. L. M. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.517 
Coupling. See Pipe couplln". Tbm coupling. 
Crane, overbeact travelinjl, T. R. Morllan, 8r . . . . . .  543,557 
Cross sill support and bracket clamp, G. Wenzel-

mann . . . . .  . .  . . .  . . .  . . .  . . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . 543.663 
iloll'. C. C. Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . 3.671 
Curtain stoP. W. V. R. Wil lson . . . . . . . . . . . . . . . . . . . . . .  543,664 
Curtain stretcber. lace. J. O. Chenoweth . . . . . . . . . . . 543.6« 
Cutter. See Bolt cutter. Buttonbole cutter. 

Com cutter. Rotary cutter. Rut cutter. 
Cycle pedal. FJ. M. Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.806 
Die presEt, W. A. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543,711 
Digger. See Potato dlgller. 
DiSinfecting telephone apparatuB, contrivance 

the glue is dissolved and add 3 parts of granulated sugar for. R. Lamarcbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543.490 

and tI parts of glycerine, .tirring well and letting come to gl�r��a�t�:���:�h .
c�����r,

. �: .�����?���: : : : : : : :  �ji:fi';;\ 
the boiling point While hot paint it upon white blot- Door lock and latcb. J. H. Preston . . . . . . . . . . . . . . . . .  543.500 
ting paper with ; broad COPYi�g brush. until the paper is g��:rn����i.:rc���?���' le.�in�;��n

t
n.1�r.,�i: .. iigi;liii 
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thoroughly Bonked and a thin coating remains on the sur· 1 & Hougb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.192 
face. Allow it to dry for two or three days, and it is g�fI1't'i,"d;cl':.."r�n"i�i;cbiiie: twist; 'M.: c: joliii.oii g:�:� 
then ready for use. An aniline ink should be used for Dry. kiln furnace, W. K etcbam . . . . . . . . . . . . . . . . . . . . . . 513.531 
writing. and before transferring to the blotting paper, g:!�N�a���b.1��i.�iu�:r!�d: i� 'j): iii,ji;er : : : : : :  :: gu:Wl 
wet the latter with a damped sponge and allow it to DU��t��:���W��an1��:. ai� •. ��.

p�:.���.
s
.��.� ��.�

a:. 543,796 
stand one or two minutes. Then proceed to make copies Dye. black aoo, Moel ler & Oelschlaegel. . . . .  543.U7, 543.748 
in the ordinary way. If the sheets are laid aside for g��: ��yi��.

at�·lc�����e��:��� · . . : . ..... :: .... :: . . : :: . .. . ... . :: �:� 
two days, the old writing sinks in and does not require to Earthenware. process of and apparatus for Illa.-
be washed off. Eas�g

;.� �;'�cWll
case; ·coii;tiirii.tiori· ,iesk":ii: Vi: 54

3,
741 

(6596) D. B. S. say s : Can you give Ecc����t;': ·Lf.i: B"ker·ei·ai.': : : : : : : : : : : : : : : : : : : : : :· ·. :  �:�� 
me the treatment for what is known as " cold sore " ?  
A .  Cold Sore, Herpes labialis, generally known as 
..  breaking out," attacks the margins of the lips and 
most frequently accompanies a cold in the head. It is 
too well known to need description. Treatment : Ox
ide of zinc, 10 parts ; oxide of bismuth, 20 parts ; pow
dered starch. 20 parts ; oxide of iron, 2 parts ; silica, 
20 parts ; oxide of aluminum, 8 parts ; oxide of magne
sium. 10 parts ; powdered chalk, 10 parts. The above 
should be mixed into a lIoe powder, and then be made 
into a paste with an equal quantlty of glycerine ; this 

Effervescent compounds, preparinl( �ranular, T. 
Kerfoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.601 

Ellg tester. E. H. Layman . . .  0 0  . . . . . . . . . . . . . . . . . . . . . .. Stl.493 
Electric motor and brake mechanism therefor, J. 

P. B. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.525 
Electric motor starting or stopping device, J. P. 
Ele�.;t';;���: p: Otis: : : ·. : : : ·. : : : : : : : : : : : ·. : : : : : : : : : : : ::: : ta:� 
Elevator safety device, Burrou",b. & Otis . .M3.lUl. 543,1U2 
Elevator s/lfeLy device, T. M. Clark . . . . . . . . . . . . . . . . . 543.569 
Elevator •• electrical control1ing system for. C. O. 

Mailloux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.116 
Elevators. valve mechanism for hydrauliC, U. L. 

Cookson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  513,590 
Engine. See Gas enlline. Wind ellj1;lne. 
���!��i��ra���n!. �.sr:g�,!�?����.�����·::::: �� 
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R. Davl .. . . . . . . . . . . . . . . . . . .  513.800 
r Rule. slide. B. H. Col y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.612 
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Feedwater beater. H. G. Keasbey . . . . . . . .  543.688 to Sasb lock. !. Eltinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5l.1.766 
Fehce makinll macbine. M. E. Hodges . . . . . . . . . . . . .. 5 Saw SW8lle. T. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.509 
Fence post. A. S. Enllltsl. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Saw teetb. macbine for sbarpenlng lu.ertlble. J. 
,����: ::��: � Ffi�w�:;t: . .  ':::: .':::::::::::::::::: : 501 8aw

B
��Vtii ' siiaplng' 'and ' seiilng· ·maciiinii." iCE: 513.458 

FenciD�8 strips. machine for spJicinR; and rereel- Poindexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 0 . 543,752 
Inll. Al l i s  & Templin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.823 Saw. unlv.erssl turnlnll radial. H. Ebrbardt. . . . . . . .  513.574 

�'Iber unwmder and mixer. W. A. Patterson . . . . . .  513.584 Screen for coal or otber material. J. N. POtt . . . . . . .  5013,780 
�'ile. J. F. Cunnlnllbam . . .  . . . . . . . . . . . . . . . . . . . . . . . .  543.521 8crew macblne. metal. S. L. Worsley . . . . . . . . . . . . . . .  543.606 
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ri't:;,'l::i!�����t Dealtry . . . . . . . . . . . . . . . . . . . .  L3.573 

�'Ilter. Oil. P. N. Brooks. . . . . .  . . .  . . . . . . . . . . . . .  5013.797 Seedlnll mechanism. fruit. G. C. La Due . . . • 543.833. (»3.834 
Firearms. band sbell extractor for. J. H. Palm . . . .  513.652 Sensitive non-hala�ion plat.!. C. F. Oakley . . . . . . . . . f>I�.503 
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�lusb tank. 8ntomat.ic. A. F.\jOllriDIOt . . . . . . . . . . . . . .  543.776 ] Sew!og mac� !ne. D. Ricba�d8 . . . . . . . . . . . . . . . . . . . . . .. �.001 
� oldlnll seat. J. S. Kilgore . . . . . . . . . . . . . . . . . . . . . . . .. . M3.4B7 ·1 Sewmll m8Cmne. J. B. M. Segelhorst . . . . . . . . . . . . . . .  543.804 
Folding table. C. S. Carter. . . . . . . . . . . . . . . . . . . . . . . . . . .. f>l3.609 Sbade. window. J. R. Balsley . . . . . . . . . . . . . . . . . . . . . . . .  5013,763 
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Game apparatus, A. G. Brown. J r  . . . . . . . . . . . . . . . . . . .  5'3.463 Shears. 
r.unCb, and tire sbrtnker, combined. H. 

Game apparatus. J. Q. Brown. Jr . . . . . . . . . . . . . . . . . . . .  513.722 W. � oore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5I3.B09 
Garment supporter c1asp, G. E. Adams . . . . . . . . . . . .  fii3,715 Shovel. See Coal shovel. 
(las eniline. J . Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 5013.614 Sillnal .  See Llgbt sillnal. 
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Generator. See Steam generator. Sphrot. J.  )i'rye. ' " . . . . . . . . . . . .  ' , . . . . . . . . . . . . . . . . . . . .  . 
&b��
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��:. �it�a�i�.Pi1': E: wj"id� 513.656 ��lrt�g:. w.
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stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.543 Sprinkler. See Waterlnll pot sprinkler. 
Grain scalper. A. W. HaRII . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.768 St8llinl< .upport. R. W. 80mers . . . . . . . . . . . . . . . . . . . . . . 513.513 
Grater. nutmell. H. W. Scbolf . . . . . . . . . . . . . . . . . . . . . . . .  5013,6:33 Stand. See Book stand. 
Grindinll machine. Glidden & Benjamin . . . . . . . . . . .  5013.647 Steam lIenerator. A . . C. Dearlllll . . . . . . . . . . . . . . . . . . . .  f>I3.67B 
GU������

l
�in��a:r�JS�t:���:����

y
H:g��(��� 543,567 �����

b ���p�';i8��5�ci ' Ulaking 'same: ·srttfiClai." 6&3.617 
Harness. A. Jacquot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.737 W. M. Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.572 
Harvester. corn. Janes & Hart . . . . . . . . . . . . . . . . . . . . . .  M3.485 Stove for beating. lias. T. A. Bryan . . . . . . . . . . . . . . . . .  5I3.56B 
Harvester. �raln. A. Calhoun . . . . . . . . . . . . . . . . . . . . . . . .  513.400 Stove. heatlnll, Loy & Grant . . . . . . . . . . . . . . . . . . . . . . . . 513.742 
«�!���CI<8i.; �e���:ter·heaie;.: · · 
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Hee] compressing and loading ma.chine, Glidden Strln� f8tltener. C. C. Pine . . . . . . . . . .  _ . . . . . •  , . . .  _ ,  . . . .  543,751 
&; SmaiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.804 Switcb. See Motor reversIng switcb. Railway 
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��i1 slll!Dal ml'cbanlsm. D. C. O·Kaln . . . . . . .  M�.778 

Heellnll macb ine. C. W. Glidden . . . . . . . . . . . . . . . . . . . .  5013.682 Switch and SI
W

al mechanism. J. V. young . . . . . . . .  1>43.793 
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Hook. See Back band book. 1ronlnll table. 
Hook and eye. G. K l\I.eUen . . . . . . . . . . . . . . . . . . . . . . . . .. 5013.496 Tall fastener. N. W. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,47B 
HOOk and eye. Ill. J .  Myers . . . . . . . . . . . . . . . . . . . . . . . . . .  (»3.536 Tank. See Flush tank. 
Horse rake, .T. H. Randolpb . . . . . . . . . . . . . . . . . . . . . . . . .. 543,563 '1'apes or laces, machine for enlarging, F. W. 
Horses. device for starting race. J. T. Andrew . . . . 543.762 Hohrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>I3.482 
Hose tower and fire escape. F. M. Painter . . . . . . . . .. 513.750 Telepbone. N. L. Burcbell . . . . . . . . . . . . . . . . . . . . . . . . . .  5013.798 
Illuminator and probe. Internal, W. E. Dow . . . . . . .  M3.�16 Telepbone excbange. W. Y. Sblbata . . . . . . . . . . . . . . . .  513.708 
Icjector. I. R. Laux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.554 '1'eJepbone exchange circults. signllllnll apparatus 
Inking device. A .  D. Klaber . . . . . . . . . . . . . . . . . . . . . . . . . 543,831 for. J. J. O·Connei1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.559 
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Ironing table. C. �'. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5013.468 Temple rol l. W. I. Stimpson . . . . . . . . . . . . . . . . . . . . . . . .. 513.789 
Jack. See Cal Tia�e jack. Tbi l l  coupling. A. Dibrell . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.615 Kltcben cabinet. W. A. Youn!!' . . . . . . . . . . . . . . . . . . . . . .  543.519 Thill coupllnll. B. P. Maloney . . . . . . . . . . . . . . . . . . . . . . .  5013.534 Kitcben cabinet' l'0rtable. L. HasklU . . . . . . . . . . . . . .  543.770 Tbread Iluide for electrical stop motions, R. c. 
�3�:r
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t
��"01iJ!: �o"'��3� ' combined" ste'p: 'c; 5013, 759 Tlm���eping c'beck 'board; 'F: 'X ' Palmer: : : : 

. ; : : ; :  �:� Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541U�65 Time recorder, watchman'S. G. F. Ransom . . . . . . . .  543,655 
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Lantern. Kennedy &; Matbews . . . . . . . . . . . . . . . . . . . . . .  513.691 matlc. Wrillbt &; Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  f>I3.7!12 
Lapping macblne. FJ. A. Mills . . . . . . . . . . . . . . . . . . . . . . .. 513.774 Tooth facinll. J. G. Hollingsworth . . . . . . . . . . . . . . . . . 513.685 
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Llgbt signal. D. P. Heap . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.730 'l·oy. mecbanlcal. Harri.on &; Wadlelllh . . . . . . . . . . . 5013,'79 
t�':.�'i��
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m"!.��7���·p�·J�'W����b��:::::. :::: ·::: · · �1:�� :{:�:�� I�:������ 'fr;,: Dixon . . . . . . . . . . . . . . . . . . . . . . 513.W1 
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e%!!�)g�'l.�balD lock. oor lock. Hasp 
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i
�?E. F.�"OYf:':::::::::::::. :::::::.: �:� l.ock. J. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.679 Tub. See Waahtub. 
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fI�· gkl�·n!�I.���::::::::::.: : : :  �:� Loom for weavln" tufted fabriCS, C. Crumpton . . •  513.825 Turbine. steam, G. C. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . .  5l.1.701 
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e�-FF�a:::���;.g::::sj3.473: ttl:m Lubricator. J. Kridler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  5013.489 Valve. bydraulic pressure. G. B. Lamb . . . . . . . . . . . . . 543,772 

h'!.��\.:'t�;e�·m��h"o"ci 'oi"ao'd meciij"iiism ' for fiii: 513,696 �:l��: �����t�'C��i�: �·. �����: : : : : : : : : : : : : : : : :  : :'. 5Ja.� Ing. Beecher & Wrillbt . . . . . . . . . . . . . . . . . . . . . . . . . .  5013.717 Veblcle hrake mecbanlsm. C. Sample . . . . . . . . . . . . . .  513.751 Measurer and rea-iet.er. Jl'rai n .  H. K. Bolb1ne . . . . . . • Ma,483 Veblcle door openinj( or closing device. J. Frye . . . M3.476 Medicinal tablets. machine for ma�ing. L. Grat . . • 513.599 Veblcle wasblDl< device. C. A. Simpson . . . . . . . . . . . .  5013.709 Me
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i?�patein . . . . . . . . . . . . . 5(3.00 Metal reducln" tool. J. Hartnes . . . . . . . . . . . . . . . . . . . . .  513.551 Votlnll macblne. C. A. 8tltzer . . . . . . . . . . . . . . . . . . . . . . .  513.816 Me
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#: ·iieiid;.i;,k.;on · ·:::::: : :  ttl:� Mill. See Saw mil l .  I Watcb movements, device for securing dials to. 

Motor. See ElectriC motor. E. A. Marsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  513.628 
Motor reverSlOil switcb, four. F. E. Caae . . . . . . . . . . .  543.670 Watch pendant. stem wlndillll. C. A. Wbltney . . . .  513.566 
Mower. lawn. E. Inglet. 'n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.736 Waterinll pot sprinkier wltb detacbable rose. C. 
���I 1I�����
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�r.:'�·m�;,tinr.:�U'.·jj:Fi&iide;.s·. '. ':: .. . :: ... . :::. �:� Orl'an. L. K. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.526 Wbeel. See Wind wbeel. . 
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�� 513.749 Paper flxtnre. toilet, Monzan & Ricks . . . .  . . . . . . . . . .  . Wire drawing apparatus, J. M. Bui880n . . . . . . . . . . . .  M3,-l65 Papenoll h �lder and cutter. E. Morllan. . . . . . . . . . .  Wire faatener. O. Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,758 , 
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� •. . �:. M3,619 ft::�:Dt:.'h��: T.r

a��dt . . • . • • • • • • • • • • • • • • • •  Ma,627 1 Phenoxacetlc anilides, etc., prodUCing, L. 
Lederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,579 PbotOgra Obic.f.late holder. J .  Stock . . . . . . . . . . . . . . . .  f>I3.585 
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Pianoforte. J. H. Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.505 Plctl}re banller. wall pocket. and hat rack. com- Banner. display. L. L. Higby . . . . . . . . . . . . . . . . . . . . . . . . .  24.521 bIDed. J. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 543.735 1 Batbtub F. J. Torrance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.5� Pipe closer. J. J. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3.745 Bracket brace sbelf, 1·. Corscaden . . . . . . . . . . . . . . . . . .  24.517 Pipe coup\lng. A. P, Maasey . . . . . . .  , . . . . . . . . . . . . . . . . . 513.802 Button. link cuO: J. E. HIlls . . . . . . . . . . . . . . . . . . . . . . . . . .  24.510 Pipe formmll macbme. Oberle & � a1ler . . . . . . . . . . . .  5l.1.551! Buttons. sbank for link culf. J. E. Hills . . . . . . . . . . . .  24.509 Pipe wrench. N. D. Macdonald . . . . . . . . . . . . . . . . . . . . . .  5I3A94 Carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . .  24,523. 24,624. 24.527 
�:��;�ii'.
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Planter. W. W :  Burchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.764 Fahrlc, omam'ental A. G: Jenning.: : : : : : : : : : : : : ::··.: 24:522 Planter and drill. check row. C .. H. Jackson . .  : . . . . .  543.530 Felice panel. R. E. Poindexter . . . . . . . . . . . . . . . . . . . . . . . 24.5U Planter and fertlltzer distributer, combmed Glass vessel J. Il. Bergen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.511 corn. W. F. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.459 I Platter. T. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.513 Planter. corn. Ill. Gros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.648 1 Soap cake or bar. W. G. Webb . . . . . . . . . . . . . . . . . . . . . . .  24.506 PlOW. W. lI1. McLendon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3.651 I Spoon. etc .. W. C. Codman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.506 Plow. W. E. !'Iefton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.786 , Spoon. C. C. Wlentlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.507 Plow stock • . 1. W. Abbott . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  513.761 Toy stove. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  24.519 Post. S�e Fence P,ost. HltcblOg post. ' 'l'vpe font of printtnll. Smltb &; Clark . . . . . . . . . . . . . . .  24.515 Potato dl�ger. N. F. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.702 Window. fa8tenlDjl strl/l E. Hause . . . . . . . . . . . . . . . . . .  24.616 Powder spout. detacbable and adjustable locked Wrencb bead. handled, W. T. Jobn.ston . . . . . . . . . . . .. 21.51B cut-olf. P. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5I3.MO 
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Precious metals from tbeir ores. apparatus for 
e�tractinlZ. M. Crawford . . . . . . . . . . . . . . . . . . . . . . . . .. 543,675 TRAD E MARKS. Pre
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Press. See Balinll press. Die press. · Books. pampblets circulars. and periodical publl-
Printing carpet yarns. apparatus for. W. SbaW5 I cations. A. W. Fletcber . . . . . . . . . . . . . . . . . . . . . . . . . . 26.676 
Printing carpet yarns. apparatus for. Sha:� lZ. 543.5t1 �����f:d. �ntg�� �o�����aiLer 1oi: ·i.owney 26,BBO 
PriJit��?
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.����I.� .�.����� 26.877 Printmg press cbase. J . . J. Rafter . . . . . . . . . . . . . . . . . . .  543.562 1 Hams. cnred. Halotead &; Company . . . . . . . . . . . . . . . . . .  26.883 
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Pumpln" rill frame. oil well, J. J. Doyle . . . . . . . . . . . 543.M5 Liniment. T. J. VOllell<esanll. . . . . . . . . .  . . . . . . . . . . . . .  26.885 
PU7.zle. W. L. Hedenber!!' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3.fl84 MedIcinal Plaster

j
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26.B8t 
R:?,\:;�r 8i�n�I��:.���: Sob·render· .

.
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. : : .. .. : . '. : : '.':: : �:� Ru���

o
g���?�ejiing·.· and' 'packin�,' Home' iiiibber 26,800 

�:n::� :::�:n�� :��t�.aT� ��ITr:g�� �� .�.
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���� �J�l Sta�cO�j�g:iiUbingei: Broibers·COmPa�;y: : : : � : : ·:.: rJ:� 

Hailway signaling sy�tem, electrical. T. B. Dixon, Watch movements. Hampden Watch comp8
gr� Rai lway switcb. 

I
. N. Haddler . . . . . .  s:.3.5�: .���:��.� ��:� . 26.88B 
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trom . . . . . . . . . . . . . . . .  . . . . . .  543,600 

Recl inin/oC chair, '1'. Fortier . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,681 Recorder. See Ti lDe recorder. 
Reel.'W. Edenborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.801 
Re2 ister. See ('aah register. 
Re�ister, 1.'. B. DIxon . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . .  �.593 
Registering Illachine, COin-controlled. D. Di B. 

Savorllnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.755 
Reservoir and filter. combined. N. O. Goldsmith . . 513.805 
Roofer's truc�. S. A. ilIon beck . . . . . . . . . . . . . . . . . . . . . . 543,4>18 
��h�r?�!���ct�ru':t

a
:::tilticoior;,d 'patiemii of 543.606 TI1icanIJ.ed, J. Murphy... .  . . . . . . . . . .  . . . . . . .  _ . . 643,583 

A pl'i n f e d  c o p y  of the specification and drawinll Of 
any patent In tbe foregoing list, or any patent In priut 
Issued since 1863, will be furnisoed from this Office for 25 cent.. In ordering pleaae state the name and number 
')f the patent desired. and remit to Yunn &; Co • •  361 
Broadway, New York. 

( � n ll n d i n n  )l nr e n r.8 may now be obtained by tbe in. 
ventors for any of the inventions named in the fore
�oinll Jist. provided tbey are simple. at a cost of 140 each. 
If complicated tbe cost will be a little more. For full 
instructlon.s addreas Mnnn & Co •• 361 Broadway. New 
Y wI<. Other foreilln p&Io8IltA may aIIO be obt&lned. 

)If(ilvertieements . 
O It U I N A Il Y  ItA 'rES. 

I n . i d e  I' lure. ench t ll . e '· l t o n  - - 1:; cenl-II n l i t l �  
U n ci. I ' l l lr e .  t' n c h  h .... e.· l i o ll _ - - - $ 1 . 0 0  f a  l i l l e  

IT For some classes of Advertisements, Special and 
HiQher rates are requiJ·ed. 

The above al'e charges per agate line -abont eich r 
wo .. J. per line. 'J'hls notice sbows the wldtb of tbe line. 
and is seL in apate type. �ngravings may head adver. 
tisements at t.he same J'ate per a�aLe line. by measure
q}enL. as the lett.er press. Advertisements must be 
received at Publicat lOn Office a.s early as r1'hursdaJ 
mornlrur to appear in lhp foi lowlna week's issue. 

WOEt2n�!���e�S 
time and money by using our 

and Hand Power PlacnlQeIg 
SEND FOR CA TALOG UE&

A-Wood-working MaChinery. 
B-Lathes. etc. 

SEImC.A FALLS MFG. COMPANY. 
695 Wuter St., Senecu Falls, N. Y. 

LATH E S  Sbapers Planers. Drills. Macblne Shop 
• Outllts. Foot Lathes1..Tools and Supplies. 

Catalogue Free. SF.RAS'l'IAN LATHE CO .• 1� CULVE l iT ST .. CINCINNATI. O. � M A N U F'A C  r U R E.. T O  O R O E..R 
P[C I A LT I [S & N O V E LT I E S - PATENTED 

ARTICLES -S M A L L  OR f i N E  MACH I N ERY. 
SEriD  �� c.\Jt O T TO K O N I G SLOW 

� fg�T���49 M ICHIG A N  ST. CL£V£LANO, O. 

SCIENTIFIC A MERlCAN D Y N A MO. 
Description of a plain shnnt-.wound dynamo of simple 
�g7�\)%.���r'i����1:s�!�tYK:;;��� o� �f

r
�::��� 

0
�:�8� � 5 h. p motor. This machine was constructe� especially 

for t.he benefit of the readers of tbe �cil"" tUic A 'IIU 'rlCllll, 
b�' Mr. W. S. Bisbop. of New Haven, Conn. It Is de
si�ned to meet the wants of mechanic8 and amat.eurs 
wbo desire to construct a Simple dynamo for tbeir own 
use, but who do not care to enter into the subject scien
tifically. Wltb 24 illustrations. Contained In , . .  n : N 'rI �IC 
AM tl: HU'A 1'\ :-- U fJ P L l<:;\I  .. ; ;\: T. No. St;�. Price 10 cents. To 
be bad at this office and from all newsdealers. 

HAVE YOU SEEN 
The New Green River A I  

Dri l l ing Machine P 
.M'erVLI1lD'" done-drllling and revers

one band wltliout takinll It 
crank. Price S l ii . O O  

IT Send J ffl'  Catalogu<. 

WILEY & R U SS E L L  llIFG. C O .  

GreeuBeld,  M a s s  . . U. S .  A .  

B U Y  
T E L E P H O N E S  
'r h o t  n .. (� :! n nd-n o r  · · c h t·ap r h i n es." The dUJer. 
ence in cost \s little. We guarantE:e our apparatus and 
f>��r:���:n��� ;�3'i���ma::�i�e

l
��� t p'r. r�

t
����) ���

ts. 

WESTERN TELEPHONE CONSTRUCTION CO .• 
440 Monadnock Block. CHICAGO. 

Largest Manufacturers of Telephones in the United States 

T. F. WELCH liFe. co .. 8' auDauav sTREET. eOSTON. 

EXPLOSIVES AND THEm MODERN 
iJevelopl l lent.-By Pru f. V ivian B. L(!wes. F'ou r  lec
t ures del ivered before the London Society of Arts. on 
the explosive mixturt>s nnd compounds uf modern t imes. 
Gunpowder and the recent improvements in itu corn
po�itlOn, gUll cotton. nitroglycerine and n itrolll,..cerine 
,)l"eptll·atiuns. smokeless powder�. explosives for blasttnJ: 
purJ)oses. Con tn i ned i n  �(' I K :\, 'l'''''IC A M K ll i CA K  � U PPLI':

>l ENT. Nos. 999, 1 00 0 ,  1 0 0 1 , 1 002, 1 0 0 3  and 1 004. Price 10 cents each or 00 cents for the �eries. 
'1'0 be hud at thlS uffice and t'roru all newsdealers. 

LITTLE  B I ANT SCREW P LAT ES 
Wire sizes for J ewel

\ Tlq; N� W LII T L (. "" ! I\. N " ·  
I 
1 0 0 60 � '<..> = < 2> �� 

s, Den tists, Tool Ma
rs, and Amateurs 
e. Machillists' sets 
with Taper. Plug. 
and Bottoming taps 
for pipe and blcycle 
work. Also black
smltbs and carriage 

makers use. IT Send fffl' fully illustrated cataWgue. 
WELLS BROS. &; CO., P. O. Box B, Greenfield. Mass. 

Parson 's  Ho ro logical I nstitute . 
�cbool for lliatcbrnaker$ 

E.NGRAVERS AN D J EWE.LERS. 
IT Send fffl' Catalogue and References. 

PARSON ' S  HOROLOGICAL INSTITUTE. 
3 02 IJrnd l ey A v e n u e ,  l'EOltJ A .  I J. L .  

AR M STRONG ' S  * PIPE * THREAD I NG  
-AND-

C UTTI N G-OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water. Gas. and Steam Fit

ters' Tools. HlllIled Pipe Vise., 
Pipe Cutters. ,stocks and Dies 
uni l'fJ'I'I{ I IU  fI.c/:n01vll'dQrd to  be 

BEST. IT .send jur en.ta/oa. 
A .·uun.ret n !!  IUt'&,. (; 0 . ,  

U l'idireport, C o n n .  

ID EA S l��:..�r�:Jr:. J )  AdvtJ:,
s
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DRY BATTERIES.-A PAPER BY L. K. 
Bohm. treatinR' (If opel1 circuit batteries, h i8torical dry 
batteries. modern dry batteries, Hel lesen's battery. 
Bryan's battery, I< ol ler's battery, and the efficiency of 
dry cells. W itn B I l l ustratIOns. Contained In SCIEN
TIFIC AMERICAN SUPPLEMENT. No. 1 0 0 1 .  Price 10 
cents. '1'0 be had at this office and from all news
dealers. 

VANDUZEN S�FtTM PUMP THE BEST . 1  THE WORLD. 
Any Kind of Liquid. 

Order, never 010,_ nor 
Guaranteed. 

per 8'7 to 8'75 e.ch. Address 
THE E. W. VANDUZEN CO" 10% to 108 E. 8eeond St • •  Clnelnnatl, O. 
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HY PNOTISM My  original method ,2. 100 pp. pam
phlet 100. One on PeI'8<>nal Magnetlam 1Oc. Dr. Anderson.. 8 A. 1. Iolaaon1c Temple. CbICIIIIo. 
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ARCH ITECTU RE. 
Mechame., 8&eam Engineering. Mechan
icaJ·DrawiD& Electricity. R. R. and Bridge 
Engineering, Plumbing. Heating. Mining. 
English Branches. t:iend for free circular, 
stating 8ubject wish to study or your trade. 
Correspondence School of Ind ustrial 

Sciences, SCRANTON, l'A. 

TO BUS I N ESS MEN 
'I'he value of tne SCIENTIFIC AMERJCAN as an adver .. 

tlsing medium cannot be overestimated. Its circulation 
Is many times Ilreater tnan tbat of any similar journal 
now publisbed. It ,wes Into all the States and 'l'erlito
nes, and is read in all the principal libraries and l'eading 
rooms of the world. A business man wants something 
mQJ'e than to see bis advertjsement in a printed news. 
paper. He wants cil'culation. Tbis he has when be ad. 
vertlses In the SCIENTIFIC AMERICAN. And do not let 
tbe advertising l:I.gent influence you to substitute some 
other paper for .. lie SCIENTIFIC AMERICAN wben se .. 
lectiDl< a list of publication. In which you decide it Is for 
your interest to adveHise. '1'his is frequently done for 
the res.son that the H.�l·nL gets a ,arger commission from 
the papers havinJl a smu.ll circulation tban is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first colnmn of tbls P8lle or ad
dress ill l l N N  & C O  . . 1· ll b l i 8 h el'�. 

3 6 1  IJ I·ont!wny. N e w  \' 0 1'1, .  

Ten years with best results, is  the 
reason why the 

OLDS C AS O L I N E  
E N C I N ES 

take the lead and have so 
great a sale. 

IT Send for Catalollue. 
P. F. O L D S  8c S O N ,  

Box 218, Lansinll'. M l clt . ,  U . S . A .  
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supply. Contained in �('I F: :\, T Jlo'IC AM EllICA!'i Slll'· 
I ' LKM KNT. No. 943. Price 10 cent�. '1'0 be bad at this office and frow ni l  newt;ue:t lers. 

&WELL DRilLS 
awarded Highest Medal at the World'S Fair. 
All latest improvements. Catalogue tree. 

F. C. AUSTIN M FG. CO.. CH ICAGO, I LL. 

GRADUATE AND POST-GRADUATE 
I£nllineerinJr Det!rees. -By Robert H. ,['hurston. An able 
d isCllst'ton of the flubject of the 'conditioDs under wh ich 
degrees in enllineering should be given. CODl atned in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1 0 03. Price 
10 cents. To be had Ilt tbis office and from all news
dealers. 
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Seventeenth Edition of 

Experimental Science 

RE V U!ED AND ENLARGED. 
l � O  l' nee8 a u d  1 1 0  � n p e .·b U ll t B  n d d e d .  

Just the tbing for a boliday present for any man. 
woman.�tudent, teacher, or anv,)ne interested in science. 
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found the SCientific Use of the Phono�raph. the curious 
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S 1 0 \V a l ll ll l  �t •• P h i i ad e J p h i a, Pa .• U . �.  A .  
I'F' Our �ew aud Revised Catalogue o f  Practical and 

Scientific Book�. 90 pages, 8vo. and our other Cats}ollues 
snd Circulars. the whole covering eve!'y branch of Sci ... 
ence applied to the Arts, sent free and free of postage 
to any one in any pa.rt of the world wbo will furnish bis 
address. 

The Scientific American 
Reference Book. 

A most useful little hound book o f  150 pages, com· 
prising, probably. the most extensive variety of stand. 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are : 1'he Last Census of the 
United States (1890), hy States, Territories, and Coun
ties ; Tsbie of Cities baving over 8,fXXl InbabitsntG ; 
Map of the United States -miniature outline ; The 
Patent Laws ful l text) ; The Trade Mark Law (full 
text) ; The Copyright Law (fuJI text) ; Tbe Principal 
Mechanical Movements -illustrated by 150 .mall dis
Jjtrams-of value to inventors and designers of mechan
ism ; lledallion Portraits of Distinguished American 
Inventors ; Valuable Tables relating to Steam, Elec
tricity. Heat, Metals. Weights, and M.easures. 

Ill'" Sent bu mail to any address 1m receipt 0/ price, 
�Ii ceub. 

MUNN & CO. , Publishers, 
361 Broadway, New York. 
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BROOKLYN FIRE BRICK WORKS, 
88 Van Dyke SO'eet, B ltOOK l,YN, N. Y. 

E M P I R E 
• B O I LE R  CLEANER  • 
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"OTTO" 
CAS AND CASO L I N E  

E N C I N E S .  
J.3 to 100 h .  p. Can b e  used In 

Cities or in country inde
pendent of gas works 

or gas machines. 
No Boiler, No DaoKel', 

OVER 45,000 SOLD. � o  Enllineer. 
The Otto Gas Eng i ne Wks. , Incorp'd, Ph i ladelphia 

I HELLO, CENTRAL ! 
Do you use telephones ? If so. we can ortve 

you just what you want. Our specialty is Blake 
'rramsmitters. There is a U best " in everything. 
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A Valuable gook 

12,500 Receipt... .'age... Price $ 5 .  
Bound. in Sheep, 86. Half-Morocco, 86.1i0. 

Thl. splendid work contains a careful compilation of 
tbe most useful Receipts and Replies l;iven in the No�s 
and Queries of correspondents as pub�lshed tn the �Cl· 
eli l i ti c  .'\' me .. i call durimr tbe past fifty years ; together 
with many valuable and important additions. 
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'I.'he wor\t way be regarded as the product of tbe stud
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value. arranged and condensed in 
conCise form convenient for ready use. 

Aimost pv�ry inquiry that can be thought of. relatinll 
to formulre used in the various manufacturing indus
tries, wil l bere be fQund answered. 

Instructions for working many different processes in 
the arts are ,;ziven. 
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val1:.e in their respective ca1lings. 
Those who a.re in search of independent business or 

employment, reiating to the bome manufacture of s�m .. 
ule articles, will Qnd in it hundreds of most excellent 
l3ullgestions. IT Send for Descriptive Circular. 

MUNN & CO., Publishers, 
8CIENTIFIC AMERICAN OFFICE, 

361 BI'.uwa,., New YOI'k. 
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The Most Natural ,  Comfortable and ouly 12 to I motor now ready for 
Durable. Over 1 6 ,000 in use. tbe market. 18 to 40 ft. launche. 
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C. &. O. ROUTE 
T O  WAS H I NGTON, BALT I M O R E ,  P H I LADELPHIA, 

THE HEALTH AND PLEASURE RESORTS OF THE 
ALLEGHANY AND BLUE RIDGE MOUNTAINS. 

O L D  P O I N T  C O M FORT, 
MOST BEAUTIFUL SClNERY IN THE WORLD. 

Magniilcent trains leave CHICAGO dally at 9.00 a. m .. 
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H OT S P R I N C S .  VA. , 
'The Mecca of the Touri.t and Invalid," right In the 
bea.rt of the picturesque AlJe"banies, bas allorded 
health and rest for many generations. 

Through Palace Sleepi n g  Cars between St. Louis, 
I ndianapol is,  and Washi ngton, D. C.  
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via Big Four Route and . 
J. C. T U CKER, G. N. A. BIG FOUR ROUTE. 

U. L. TRUITT, N.  W. P. A. BIG FOUR ROUTE ANO C. & O. Rv. 
234 CLARK STREET, CHICAGO. 

E. O. McCORMICK, D. B. MARTIN 
Passenger Traffic Manager. G en. Pass. & Ticket Agent 
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New York, 361 Broadway. 

TYPE W H EELI�  MODELl LIXPERIMENTAL WORK.IMAl.1.JMI:IiIIlDlY NDYELTIU • ETC. NEW 10RK 6TEftClL WORK. 100 NAaSAU .! N.Y .. 

VOLl\EY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, anu ELEVATORS 

PROVIDENCE. R. I. 
CALENDOLI'S T Y P E S E T T I N G  MA-
chine.-De8cnptUJfl of a machine recen tly invented by 
�-"Hther CHlendoli. a Sicil ian Domin ican. which permits 
an experienced �perator to compose t Hty thousand let
ters an hour. With 1 i l lustrat ions. Contnined in SCIEN .. 
�'IFIC AMERICAN SUPPLEMENT. No. 1 U O Ii .  Price 10 
ccnts. '].10 be had at this office and from al l  newsdealers. 

Telephones 
�r��l���ee 9=��f::t���t�rder. 
Suitable for excbanll'es or private plants. Ilr Senil for Testimmials and PriCes. 
Some good territory left for rellahle agents. 

M ASON TELEPHONE CO. . RICHMOND, VA. 

Oelerite New Photographic Paper 
No Collc,dlon, no Gelatine, no Gold, no Hypo, matt sur-
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COMPLETE SMALL SIZE N EW 
M I LLING MACH I N E .  

Full  {:apBcity of I ..... ger  Machines 
Indispensable for students, inventors, 

model makers. etc. For cnttlng gear. 
pinions, iluting taps and reamers and ail 
intricate milling. 

Made sr,eCiany for sma!! work. With or w!thoutp�i ::t,.f!°t�rr1:cy. co!azt�r.ha!t. 

Ill'" Write for full pa.rtlCula",. 
Giant R IC HARDS M FH. CO •• 
Miller 2 1 8 Fulton �t., B" ooklyn,  N. Y. 

AMERICAN PATENTS. - AN INTER-
esting and valuable tnbie showint.! the number of patents 
granted for the vurious su bjects upon which petitions 
have heen filed from the be�innin� down to December 
31. 1894.. Contained in SCIENTIFIC AMERICAN Sop .. 
PI.E" '''T. No. 1 002. Price 10 cent.. To be had ut 
this office and from all newsdealers. 
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Novelties. Correspondence . with manufacturers and 
dealers solicited. " 

PU M PS Fo r COMPRESS ING  
OX YG E N  & H YD ROGEN ' 

G A S E S  I N T O  CYL I N D ER S  
BY H A N D  POW E R . PR ICE $ 15.00 

S [ N O  FOR C ATA L O G U E.  NQ 2. TO 
C H A S .  B E S E L E R .  
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Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to  erect a dwelling house or  sta
ble. either in tbe country or city, or any builder wlshlnj( 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of hlll'b or low co.t, should procure a complete set of 
tbe A RCHITECTS' AND B UILDE HS' EDITION of the SCI
ENTIFIC AMERICAN. 

Tbe Information these volumes contain renders the 
work almost Indi.pensab1e to the arcbltect and bnllder, 
and persons about to build for themselves will lind the 
work suggestive and most useful. They contain draw
in�s in perspective and in color, together with floor 
plans. costs, location of residence. etc. 

Two volumes are publl.hed annually. Volumes 1 to 
18, which Include all tbe numhers of tbls work from 
commencement to December, 1894, may now be obtained 
at this office or from Bookseller. and Newsdealers. 
Price, stitched In paper. $2.00 per volume. Tbese vol
umes contain all the plates, and all tbe otber interesting 
matter pertaining to the work. They are of great per
manent value. Forwarded to any addre.s. 

lU U N N  &; CO., P u blilihers, 
3 6 1  Broadway, New York .  

ROSE POL YTEOHN IO  INSTITUTE, 
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W ANTED
-Assistant Superintendent In a Chemical 

]'actory. Must be experienced. energetic 
and a good executive. Give full explanation of expe
rience, etc. Address W., Box 773, New York. 

PATENT �TEEL � 
SKELETON LEOS 

ARE THE BEST. 
Established 18(9. 

D. W. KOLBE & SON, 1339 Arcb St., Pblladelpbla. 

IC E HOUSES. - D ESC RIPTION O F  
ice houses a s  they were built a century ajlo. Contained 
in SCIENTIFIC A M EIUCAN SUPPLEMKNT, No. 933 
Price 10 cents. To be had at this office and frolll ul l  
newsdealers. 
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DEAFN E S S '" HEAD NOISES CURED by my Invi.ible Tubular Ea r  Cuahions. Whisperll h�ard. 
Warranled to help more cue. than a l l simUar devicl'1I 
com hi ned. H�lp earR as �h.sRes doeyf'B. Solti bYFREE r. HlSCOX only, I:lL3 Hr'dway, N .  Y. St'nd for book o f proofli 

. I CE. M A e H I N E� .  Corli .. " En:r i lle!il. H I' f-" "'el'S' . n n "  JJ .. t t l e.·�' IU achi ne  .. y. THE VILTER EXPERIMENTS IN AERONAUTICS.___ MFG. CO., o Clinton Street. Milwaukee, WiS� An mterestmfl paper by Hiram S. MaXim, giving a hls-

A F N E S S tory of his experiments in the constructlOn and operai� ....... D E I tion uf fiylng machmes, with " dlscussloll of the present 
1. ............... 8tatus of aeronRutics. With one illustration. Con. 
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wire or .trlnll' attachment " rite for pAmphlet. Builder. of Steel Towers and Tanks. 
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Book�eepinK'. Goodwin's Improved Bookkeeping 

and BuslDess Manual. By J .  H. GOOdWID. Bvo. cloth. 
300 page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.00 

Vel iu loMe. An  Outline of  the Chemi&try of the 
Structural Elements of Plants, w i t  h reference to their 
Natural Histury and Industr ia l Uses. By Cro!'s and 
Bevan. 320 pages. 14 plates. 189li . . . . . . . . . . . . . . . . .  $4 .00 
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(:bemlsl ry.  A Textbook of Chemistry intended for 
the use of Phurmaceutical and Med ical Students. Bv 
Samuel P. Sadtier anct Henry 'I'l'imble. Svo. clol h. tro 
pages. Illustrated. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51i.00 

Compressed Air. 'I'he Uses of Compressed A ir. 
Wi th i I lustrdtions. By A. C. Rand. las pa�es. Ob long. 
1891 . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 

Electrical Bonts nnd Navlllntion . By 'l.'homos 
Commerford M;utin and Joseph Sachs. 8v(l, cloth. 98 
illUstrations. 224 pa�e •. N. Y . . . . . . . . . . . . . . . . . . . . .  S:I.IiO 

Electrical Engi tlf'el'S' and S t u d e n t s' ChaY't 
Rud Hllll dbook I)f Ihe Ih'usb Arc LilrII I Syslem. 
By H. C. Reagan. J r. With Pocket Cbart. 8vo. clol h. 
48 pages. lllustrated. N. Y . . 1895 . . . . . . . . . . . . . . . . . .  $ 1 . U II 

l<:lectrlcnl  Englneerin" fo,' Electric Llgbt 
Artisalls a n d  �tudeuI8. By W. Slingo and A. 
Brooker. With ;{46 i l Justrations. 756 pages. New and 
revised edition. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.� 0 

Gas EUK'ines. A '!'extbook on GaEl. Oil , Hnd Air 
Engine!-l ; or, Internal Combustion Motors without Boil
ers. By Bryan Donkin. 4.3! paJ,{es. 136 i l lustrat ions. 
8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6, :> 0 

Harbor8. Principles and Practice of Harbor Con ... 
st.ruction. By Wm. Shields. 3tX) pages. 9r Ulustrations. 
1895 • • • . . . . . . . . . . . . . . . . . • . • . . . . . . . • . . . . . . . . . . . . . . . . . . . .  $,; . 110 

Ii itchen Uoiter <:onllectioll. A Selection of 
Pract ical Letters and Articles re lating to Water BackM 
and Uange Boilers. Compiled from t.he . •  Metal Worker." 
8vo, cloth. 1211 pages. lllustrated. N. Y . . . . . . . . . .  $ 1 .00 

I�en swork for Alnateurs. By Henry Oxford. 
With 23 i l lustrations. 231 pages. 12mo. cloth. London, 
18'.15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 cellts. 

Locomoti ve. Gardenier's Ready Help for Loco
motive l£nji{ineers, being an Educutional Chart for Loco
motive IfIremen seeking promotion, for the Scholar Hnd 
Student, and for the help of the Kxaminer when em .. 
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every conceivable breakdown or disorder thut may 
occur to a locomotive. By Norman Gardenier. 16mo, 
cloth. 117 pages. 18!l5 . • . . . . • . . . . • • . . . . . . . . . . . . . . . . .  $ 1 .00 
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randa for Engineers and Machinery U�er8. Hy 'l'homas 
Wttlter Barber, C.E. 400 pages, 413 illustrations. 8vo, 
cloth . . • . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S3.1i0 

MachlniHt. The Modern MRchinist. A Practical 
TreatiEe on Modern Machine Shop Methods. Describin� 
in a cumprehensive ruanner the most approved Methods, 
Processes and Appl iances employed in present practice 
for Cuttinll, 8hapin�. Fitting. Erecting and Fin ishing 
Metal Work. or the Vise. Floor, Lathe, Plal l in�, Shapmg, 
Slottinll, Mil l ing. Drilling. Grinding and other Machines. 
By John 1\ Usher. I HustrHted by 257 engravinliZs. :i22 
paj(es. 12mo, cloth. N. Y., 1895 . . . . . . . . . . . . . . . . · . . . .  S�. Ii O 

Mechanical Engineer's "oekeU,ook. A Refer
ence Book of Rules, Tttbles. Data and Formulre for the 
u�e of Engineers. Mechanics and Students. By William 
Kent. 12mo, morocco 11at, pocketbook form. 1.087 p8$es. 
N. Y .. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ � . O O  

Meteoro lollY. Welltber, Bnd Methods of Fore
casti lla. Descri ption of Meteorolo�ical Instruments 
and River (flood Predictions in the Un ited States. By 
Thomas Russell. Svo, cloth. With 2"l plates. :!i7 p8l!'es. 
I,ondon, Ib95 . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4 .00 

Motive Powers aod thei r 1'I'netienl Selection. 
By Re�i nald Bolton. l2wo. cloth. 257 pages. London 
and N. Y . •  l895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.�1i 

Oils, Chemical Analysis of Oils. Fats. Waxes and of 
t.he Commercial Products derived fl'herefrom. From 
the German of Professor Dr. R. Benedikt. Revised and 
enlarj!ed by Dr. J. Lewkowitsh. lI'.l.C. 68a paj!es. 42 
i l l ustrations. London and N.  Y .. I895. . . . . . . . . . . . . . $1.00 

Petroleum : Its History. Origin. Occurrence. Pro ... 
duction. Physical and Chemical Constitution. Techno
lOllY. Examination and Uses ; together with the occur
rimce and uses of Natural Gn!ol. By Wil liam r:J.\ Brannt. 
l l lustrated bv 3 plates and 284 engravinL!s. 8vo. cloth. 
715 pages. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S1 .1i0 

Plnting and Boi ler- LU aking.  A PracticHI lland
book for Workshop Operal lons, including an Appendix 
of Tables. By a Foreman Pattern Maker. W ith :� 
illustrations. :l64 pages. 121ll0, cloth. London. 1895. 

$3. 0 0  
R pfl'iue,·ation. Theoretical and Practical Ammonia 

Refrigeration. A work of reference for Emzineers and 
others em ployed tn the managemfmt of Ice and Re· 
fril!eration Machi nery. By 1. I. Redwood. W ith 25 
pa�es of tables. 16mo, cloth. 146 pages. N. Y., 18P5. 

$ 1 .0 0  
Steam Power and Mil l  Work. Principles and 

Modern Practice. By Georjle W, Sutcl iffe. 8vo. cloth. 
157 i l lustration •• 886 pages. London and N. Y .. 1895. 
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Sleel WOl·k. Aual yslo. By J. O. Arnold. (Specml

ist Series.) 12ulO. cloth. 350 pages. i l lustrated. Lon .. 
dOD. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3. 00 

Taxidel'lny. Method� in the A rt of 'I'ax idermy. 
By Ol iver Davie. With 90 ful l  pa�e engrnvingR. chletiy 
d rawn by Theodore Jasper, 'rhe whole conta.inin/it 600 
thzures clearly i l lustrat ing the modes of procpdllre tn 
the art. 8vo, cloth. 100 pages. 189li . . . . . . . . . . . . . $ 1 0 . 0 0  

Teeth. Popular ERSays upon the  Care of  the 1'eeth 
and Muuth. By Victur C. Bell. 12mo, cloth, 103 "Al!es. 
i l l ustrated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 21i 

Wate ... Supply of Towns and tlte (�onMt1'lIC
tion of Wntel'worli s. A Practical Treatise for the 
Use of Engineers and Students of Enjltneerin�. By 
\V. K. Burton. Vilth n umerous plates and other l 1 1 I1S
tratlons. Quarto, cloth. 3m pages. London . . . . . $9.0 11 

Our entirely new Cataloll'1le of Scientlilc and Technl· 
cal Books, containlna' over 3,000 titles. and embracing 
more than :m different subject.�, with Authors' Index, 
will be mailed free on application to any address in 
tbe world. Addre •• 

MUNN &, CO., 
P u bl ishers o f  t h e  " Scientific A m e rican," 

36 1 B roadway. New Y ork. 
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THE BICYCLE :  ITS INFLUENCE IN 
H �aJth aDd D isease.-By G. M. Hammond. M.D. � val"-'l )e and i n terestin� paper in which the subject IS ex-f!.lt ivelY treated from the fol lowin� standpoints : 1. 
_ . use of the cycle by persons in health. 2. ':rhe use of 
t �cle by persons diseased. Contained in SCIENTIFIC 
A M E RICA N SUPPI,E'I KNT. No. J 002. PrIce 10 cents. To be had at thiS office and trom all newsdealers. 

D u rable-Easily Appl ied. 
'l'bls roollng Is manufactured from natural TrInidad asphalt materials. and w1ll not dry up and become brittle under exposure to the weather as coal

tar roollnl<s do. ar Send J01" 
free sample oj rooJ 12 1/ea", old, 
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The De La V�rg ne  R efri gerat ing  Mach i ne CO, 
FOOT E.  1 38TH S T R E E,.. N EW YORK, 

MEASUREMENT OF POWER.-BY G. 
D. HiBcox. M . E .  A descri ption of several improved forms of absorption and transmit.ting dynamometers for the measurement of the useful work of prime movers in mills al1d factories. With 17 i l lustrations. Contamed in SCIENTII<'IC AMERICAN S U P P L E M ENT, No. 992. Pr ice 10 cents. 1.lo be had at this office and from all newsdealers. 
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Ititntif it �mttitln. 
Order :Direoi;. We d o  not " drum " dealers or  l!Ie ll  to Cheap olCllu;l bargain counters. Tbese blades are 11* torged from razor steel ; note that. 

THE SHIPMAN ENGINE MFG. CO. 
ENGI NEERS. Rochester, N .  y,  MACH INISTS. 

May Have Something ot Interest to You. 
Shlf.man 011 Burning StatloDajfu and Marine �nes, 
t�f.�:':=d:!X� 8Ntll�ert�rl'lto�gl��n:;ke lfo"n� sumers Empire Boller 011 Injectors Vulcan Instantaneous Water Heaters. Blacksmith 1>riJI s. Lathe'!., and Scroll Saws. M A L 'I'A P H O S P H O R  T I N-·�· lJ E  
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ECONO';Y. R.UABn.rry CHARTER GAS ENG I N E  CO. 

BlMPLlOITY, SAPEfi. · P. O. Box 148, Sterllnll". I I I. 

Most blades are made by the drop of a die. This knife will take an edge and keep It. It Is strong, yet compact and neat. 

m�;: fi':�pa�r\'i 2 �'ft�s� 
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PI'" Send for IIIns. 90 P1ll!e tree list and "How to Use a Razor." 
81:., To�ed.o, �l1i.o. 

BRAZI NG ::lf��si?2f °M�XI 4"Xp��i:' �ox pgn:�' " 'J[ 8" , $3 00. P"owdet;,. one Ib"Jl.M. Sent "On receipt ol price to MICHAlIX nROS .• "" East 28th St., New York. 
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town in U. S. Catalogues Free. 
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POCKET KODAK. 
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of Aluminum. 

"One Button 
Does It. 

S c ientifi c Book Catalogue E=�:��es all the photographic 
dainty little pack. RECEN T L  Y P U B I,ISHED . virtues in a 

[AUGUST 1 0, 1 895. 
EN G I N E S 1 �dl����n':i�h'!.�'J.acs�es���lj,;,. !�; 
"Machinery &: Supplies." W. P. Davis. Rochester,�. Y. 

E M E R Y • £r:� a�J'el!J:in2,��d�� pft,';, Quick process and lar�� stock. When In a �urry, huy of T H E  TA N I 'l' .; (; 11 . •  NlI:w YORK CITY. 
CINCINNA.TI, and STROUDSBURG, PA . 

Patented Novelties Manufactured, 
s. P. DENISON. 14.'1 Center St .• New York. ---

They All Like It. The Ladies Like It. 
So Do .The Men. Cliildren Enjoy It. 
Layman Pneumatic Boats. 
J]r See SCI. AM .. May 18. 1896. 
8end k. Vn stamps Jor OUt" hand-

8ome� illustrated catalogue. 
Address H. D. LAYMAN. 

851 Broadway, New York. 

$18 buys a beautIful little Canoe ; or $125 fJ!�J�U'I::�fz':..Bg:U2;� 
J. H. RUSHTO�. CANTON. N. Y. 
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JY" ESTA BLISHED 1 S4 S .  
The Most Popular Scientific Paper i n  the World 

Only S3.00 a Y ear, Includinll" Postall'e. 

Weekl y.-1I2 N ll mhel's a Y e ar. 

This w i d e l y  ci t'cll l a t e d  and splendidly iJlustrated 
pape" ls published weekly. Every number contains six. 
teen pages of useful Information and a la1"l<e number 01 
original engravinJls of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electriclty.Telelll"aphy.Photograpby, Archl· 
tecture, Agriculture. Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'l' e '·IlI K of S li b sc.·i ption .-One COpy of the SCIEN
TIFIC AM ERICAN win be sent for one year - 52 numbers
postage prepaid. to any subscriber In the United States, 
Canada, or Mexico, on receipt of 'J' h ,·ee J ) n l l ll l"1!i by 
the publishers ; six months. ,1.50; three months • •  1.00. 

el uhs . -Special rates for several names, and to Post
masters. Write for particulars. 

'l'he safest way to remit Is by Postal Order, Draft, Ot 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressedl 
seldom goes astray. but is at the sender's risk. Addres. 
all letters and make all orders, drafts, etc •• payable to 

In��o�:: o�a
!':��t'h:n���a��l�ull,"f�nc�it be mailed free to any address on application. 

lU U N N  &; CO .. PubliBliers SCIENTIJl'IC AMERICAN, 

lU U N N  &; CO •• 3 6 1  B l"oad\Vay . l\ e w  y ,"·l, . 

age of aluminum and leather. --tl---

Pocket Kodak, loaded for 1 2  pic. Jdttltitit �mtritatl JU1Jplttneni 
361 Broadway, N e w  YOl·k. 

THE "ROUND BOX" 
TY PEWRITER RIBBON S 

tures 1 Yz x 2 inches. Price, $5.00. This Is a separate and distinct publication from THB 
SCIENTIFIC AMERIC A " ,  but is uniform therewith 10 
size, every number contalnlnl< sixteen large pa�es full EASTMAN KODAK COMPANY, 

M. Ie M. CARBON PAPERS. 
Samplep"o!o a n d  booklet for t'ZUQ 2-cent &tamps. ROCHESTER. N. Y. of engravings. many of wn ich are taken from foreilln 

papers an� accompanied with translated descriptions. 
'rU E  SCI �XTn' I C  AM EHI C A X  � p PPLE1\I t;NT is pub1tshed 
weekly, and incl u(]e� a very w i d e  ranlZe uf contenh. It 
presel!.ts the most recent papers by eruinent writers in 
all the pI1ncipai departments of Science and the Useful 
Arts, embraCing Biology, Geolo�y. :Mi neralogy, �atural 
History. Geography. Archreo!ogy. Astronomy. Chemis

try. ElectriCity, Light. Heat, �lechanical Engineering, 
Steam and Railway En�ineer i n g, MininJ[. Ship BuildIng, 
Marine Engineering, Photography, f!'ecbnology. Manu .. 
facturinjl Industries, Sanitary Engineerin�, AtlTiculture, 
Hortlcnlture. Domestic Ecunowy. Biography. Medicine. 
etc. A vast amount of fresh and valuahle Information 
obtalnahle !n no other publication. 

Gi ve perfect satisfaction when others fail. Used lJy nearl y a1J United States Government Departments. 
Samples .Free 'Upon.. applicat ion.  

M I T " ' A I ;  & V (I 1 .1'  E ll ,  
Manufacturers for the 1.lrade, 

Cor. Park II lUI. Aves., Park IIldge, N. l. 
BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' National Convention, Philadelphia. October, 1894, showing the advant .... e to be derived from the use of ball bearings and pneumatic tires in rORd vehicle8. Contamed in SCIEN1.'IFIC A M ERICAN SUPPLEM ENT. No. 992. Price 10 cents. To be had at this office and from all newsdealers. 

AGENTS WAND 11:11\ FINE TOOLS IN EYERYSHOP.: 
,. CAT���R t:.:.H.BESLY &. t30: 'AHD AGENCY. CHICAGO .. J LL.U.s.A.-

-
I N DICATOR. ENGINEERING FALLACIES. -AN AD-

dress to the JlraduatinlZ class of the Stevens Institute of 'rechnoloJlY. by President Henry Morton, on certain ����� Graduations show every revo
� lutlon. and with two rows of IIgures,read hoth right and left as the shaft may ruu. AuxilIary split cap Is made to slip over the 

With S lit r.;:�l:� :E::J�e to use on a center or 
Cap, '1.�5. IT mustmted Oatalogue Free. 

The L, S. starrett Co" �.���.B�iI�!t�Jr>J�: 

HOLLY STEAM ENGINEERING 00. 
343-344 Butler Exchaoite, Providence, R. I. 

SPECIALTI ES : Holly Gravity Return System ; 
iavel Oue-Fifth of the Fuel. Holly Pre81U1'e-Reducing 
Valve ; DO spring, lever or diaphragm. Send for circular. 

'rHE FISHER 
Patent Steam Pump Governors 

For Steam Pumps Working under Pressnre and the F ISHER PAT E NT GRAV ITY GOVERNORS �'or Steam Pumps IIlling elevated open tanks. are the m'?::����i�t:n����:.!:le devices 
I1 E U [; U I N R  � A ',VE�. 

pr Send for Circulars and testimonials. 
. l<" I I'I H E It G O V E II N O lt eo • •  

201 8. 1st A venue. Marshalltown, Iowa. 
ARGON. THE NEW CONSTITUENT 

y.���e���?:����.p�l.e{lifI�I!!nab��;; �f r:a�ac:�o�� the Royal Society. Reason. for suspectlnl< a bltherto undiscovered constituent in the air. Proof of the presence ot argon in the hir by atmolYSiS. Separation of argon on a la.rge sCllle. Density, spectrum and behavior of argon. Liquefaction and 8ollditlcation of arll(JJJ .  Contained in SCI ENTIFIC A MERICAN SUPPLEM.NT. NhS. 
'1 000. 1 00 1  and J 002. Price 10 cent. each. To be had at this officeland frow all newsdealer •• 
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ELECTRO.PLATING 
ApparatlB lid lalerial. 

THIC 
Huaon &; VanWinkle 00. 

"'.-.rk, lS .  'J . 
&l IllB_TV ST., ,N. Y. 3Ii); 3'1 S. CANAL ST .. 

CHICAGO. 

popular falht.Cles l ikely to be encountered by young enIlineers. Hnd which may sometimes lead even abJe men ast.ray when met with in a new Iluise. With 2 fbmres. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
994. Price lU cents. To be had at this office and frow all newsdealers. 

PRIESTMAN SAFETY O IL  ENG IN E 
.. PhenomenaU1/ 1ow /.n cost oj op.".atWn."-Franklin Inst. 
N E I�.rl:r
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fo��t�cai�IWP��i;;�li�t 
ing, Pumping, Milling, etc. 
PRIESTMAN & COMPA N Y , l nc.  
Front and Tasker SU·e ets.  • - l' lI i ln d eh, lI ia 

V8u USE  G R I N DSTO N E S ?  
H so, we can supply you. All sizes 
10 0 11 1 1 ( 1"41  and II l I l I I o n l l t P d .  always kept tn stock. Remember, we make 8 .peclaltyof selecting stones for an spe. clal purposes. J]r Ask Jor catalOflue. 
Tile C L EV E I, A N O  ";TO lS E  co, 

2d Floor. Wilshire. Cleveland, O. 
E:OGrE T C> � x... & 

are oft-en nearly ruined by using a grindstone not adapted to the work. Our 
��i��r: f����f:d��:r:l�Yv:��,�y of grits 

r:r ]Jall 'we se1id yo u o ur Cata 1Ot}1u, 
'wh-ich 11till ai1!e you som e 'inform atirm ? 
GRA FTON ... T O N E  C O lU I' A N Y. No. III River Street, GRAFTON, OWO. 
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J O E · H O D S \<: AND COLD RO OllI . - BY 
R G. Hatfield. With directions for construction. Four engravings. Contained In S("I ENTI FIC A MERICAN SUP
PLEMENT, No. ;) ! I .  Price 10 cents. To be had at this oftlce and from all newsdealers 

J E SS O P 'S S T E E LTHBEE�r,.RY 
f O R  T O O L S ,  S A.W S  E TC .  

W �  J E S S O P  & S O N S  L: �  9 1  J O H N  S T. N E W  YO R K  

Faml' ly Ice Mach'lne Ice, eto . •  In a fe1l:mlnutes, 110 and up�. Filters, '1.25 and up. Cooke':" .... I. Seltzate .. s 
to prepare one'. HIt IlOda water. 14.50 and up. L. DERILIUGNY. 126 "' . 25th St •• N. Y. 

The most Wnportant Engineering Works, Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEM ENT. for the United States, 
Ca.nada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy ot the SUPPLIC
MENT, bot.h mailed for one year to one address for '7.00. 
Sin�le copies, 10 cents. .A dd ress and remit by postal 
order, express money order, or cbeck, 

lU U lS lS  &; eo.,  3 6 1  B r oadway, N e w  York. 
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1!lltiltliU9 �tlitiOlt. 
THE ilCIENTIFIC AMERICAN BUILDING ED I TION Is 

issued monthly. $2.50 a year. Single copies, 25 cents . 
Thirty·two large quarto pSl(es. forminl< a large and 
splendid Ma2azlne of Architecture, richly adorned witb 
ele{lant plates and Jther line engravings ; Illustratin� tbe 
most interesting examples ot' modem Architectural 
Construction and allied subjects. 

A special feature Is the presentation In each number 
(>f a variety of the latest and best plans for private resi· 
dencelf. city and country, including those of very mod. 
erate cost as we]] as the more expensive. Drawings in 
perspective and in color are given, tOl<ether with Floor 
Plan8, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cbeapness of this magnilicent work 
have won for it the I�al·::est C i rc u l at i o n  of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

M U N N  do C O . ,  36 1 Broad way, N e w  York. 

--�--

�xvort �ditiOlt 
of tbe SCIENT IFIC AM ERICAN, with which is Incor
porated " LA AMERICA CJENTJFICA. E IN:ijUSTRIAL." 
or Spanish edition of the SCIENTI FIC AMERICAN Is pub
IIsbed montbly. and is uniform In size and typography 
with the SCI.hNTIF1 C AMERICAN. Every number con .. 
tains about 50 pages, profusely illustrated. It Is the IInest 
sOientiflc, industrial export paper publtsbed. It circu .. 
lates throuJ'hout Cuba. the West Indies, Mexico, Cen
tral and South America, Spain and Spanish possessions 
-wherever t,he Spanish lanJ'uage is spoken. THE SCi
ENTL F I C  A M ERICAN EXPORT EDITION ha.s a large 
guaranteed circulation In all commercial places thrOWJh
out the world. $3.00 a year, postpaId, to any part oI the 
world. Sln�le copies, 25 cents • 

J]r Manufacturers and others who desire to secure 
forei!<D trade may have large and handsomely displayed 
announcements publlsbed In this edition at a very 
moderate cost. Rates upon application. 

lU VN N  &; CO .• l' o b l i slt ers. 
361 Broadway. N ew York, 

© 1895 SCIENTIFIC AMERICAN, INC.




