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Fawn.ded b1J Mathew Care'll,178i>. 

HENRY CAREY BAIRD" CO., 
(NDUSTltlAI, PUBLISHERS, BOOKSELLERS &IMPORTER8 

!ii1 II Waillut S'" Philadelphia, PL. U. S. A. 
frOur new and Revised Catalol?ue of Practical and 

Sclentillc Books. 88 _eo. 8vo, and our other CatalOl1Ues 
and Circulars. the whole coverinfl eve� branch of Sci. 
ence applied to the Arts. sent free and free of post8l?e 
to any one In any part of the world who will furnish bis 
addre.&. 

DEAFNESS 

~ 
and HEAD NOISES relieved byuslng . Wilson'. Common �enHe Bar J)rum8 

, New sclentl1lc Inve'!�lon,.entirely dltrerent 
;. � . �¥.�0:l:':r:t;�o���m .sf! gt:: �:��:. f!i'i: 

and where medical skill has given no relief. 
They are safe, comfortable, and InTislble; 
have no wire or string attachment. " rite . for pamphlet. W" Mentwn thi8 paper. 

WILSON EAR nRUM MFG. CO� DnmalDpciodtloe. LoUISVILLE, KY. 

OIL FUEL FOR BOILERS. - DE· 
scription of the assemblage of the water tube, oil-tired 
boiler., which snpplied tlie motive power for the Cbi­
cago Exposltlon, and which were the r.;eateat in Dum-
:iit��d °wTmt��fi:�;-:iI:ri:.

r b���:i��er������� 
AMERICAN SUPPLEMENT. No. 937'. Price 10 cents. To bebad at this ollice and from all newsdealers. 

KELLEY'S IMPROVED 
BERRYMAN 

Made by B. F. KELLEY &. SON, 
8 Oliver Street, 

Boston, Mass. 

Ps,teI1J;_I�'l:f!i���l� H;l1lo����':,�� 
necks on horses. 

sure cure. An absolute 
!tr�6'�t�CnE��, 1Q: fLY 

BELL TELEPHONES �!J:ti"..: ��� 
all supplies for complete equipment of Teler.hone and 
��I:flfa��e�nl<'\�U� desj]1llT1r.e T."ir�;"Bb'WNifL 
& CO., 76 CORTLANDT STREET, NEW YORK. 

VANDUZEN SJ��M PUMP THE 8EST 1M THE WOILI, Pumps Any Kind of Liquid. 
AlWAY. in Order, neve,:r 010,. nor 

Every Pump G •• raat •• 4. 
S:lZES.-­G.llon. per Hour. 

1'7 to 1'75 e.ch. Addre •• 
THE VANDUZEN & TIFT CO., 10: to 108·\!. Setond St., Clneinnati, O. 

.lIy�J:t:'-:!!� 
nlustrated In 8cIENTI1I'lC AlIIERICAN, March 31st, p. J9'1 

LICHT PROOF FILM CARTRIDC1Es. 
NO DARK ROOM REqUIRED. 

Best and Most Practical Camera In the World regard_ 
less of price. Prices. $S to $Hi. 

W" Sendjor Discriptirm, with Sample oj Work. 
Boston Camera JIl'g. 00., 382 Tremont St. Boston, Iass. 

A.n Inventor 
Who has a bright thought to be worked 
out can __ get mechanical help by writing 
to us. We send a primer first, 

THE J"ONES BBO�HEBS ELE CTRIC Co. CIN'TI. O. 

supply you. All sizes 
DIDolilitefl. always 

-!l:���'!'!'���:r �:: catatogue The VLEV'ELAN D  STONE CO. 

J citutilic �mtti,a1l. 

�tz ---.REPERA PAPER. 
A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easler Obtained. No lee, No Hot Water Treatment , No Lead Salts, No Ailim or other hardeners endan�rlng 
��� ���::f I��: l�,,:e.

and
E�u:,::,ImJ'!C:I ��� =r���o,,�s

'pa���o!�n:gi 
bronze and does not fix out. A paper 1M aU Clim.(ltu and aU Beasons. Will Btand. a hot 
water test of 1000 F. and will behave jmt as well in ice cold ·water. Has none of the detects I 
of Its rivals. pr Write tor free 88Dlple sheets. pr A8k tor pnces ot our Special 
�!t:,a11I-nea1ers. Nepera Ohemical 00., Nepera Park, N. Y. 

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of 15Upplying a current of from 00 
to 75110-volt Incandescent lamps. or of bein! used as a 
�� l'h:'��:iJt �r\"h':�����s'i,Tt�n;;i'i:,'il:�c 1��:!� 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
�g��e!r::���:��r� 8f:ipfee:i���� ;�: tt�i�t�� 
use, but who do not care to enter into the subject 8cien­
tllIcally. With 24 illustrations. Contained In 'CIENTU'IC 
A�IElUCAN �UPPr.E"""T,No.!oI6�. Price 10 cents. T o  
b e  h ad a  t this ollice an d  fro m  al l  newsdealers. 

ELEC'l'RO MOTOR. SIMPLE. HOW TO 

:�r d!ll�a�����:�c�t�o!, �fe�foalk�=�� 
amateurs to make a motor wnlch mil?ht be driven WIth 
advantage by a current derived trum a battery, and 
whlcb would ba ve sulllclent power to operate a foot 
�W: 'Ii �,!::chb':,i,r:.?�"1� ��I������e 'l':E��l� 
SUPPLF.MKNT. No. 641. Price 10 cents. To be bad at 
this olllceand trom aU newsdealers. 

C9ENGI!AVING. ® 
FOR ALL ILLUSl'RATIV£ AND 
ADVERTISING PURPDSES 
an'X���: �:�::.!1:�?�:,'Su�g:.��:i::glg�·Jra�'::'8 
and catalogue work. 

K a. ORE BREAKER 
fapacity up to 200 tous per hour. 

Ba.. produced more ballast, road 
metal, and broken more ore thaD 
all other Breai<e s combined. 

Builders of- High Grade MininR 
Machinery.· Klng-D8lT8I<h Con­
centrator. Connersnlle Blowers. 

8end for catalogues. 
OATES IRON WORKS, 

f'J"C�o.Clillf,on St •• Chicn.�o 
136C, Liberty St., N.Y. 2S'1c, Franklin St., Boston. MaPs. 

There is a 
Market 
for Your 
Specialties 
in England. 

Agencies for Novelties 
Wanted. 

ADDRE8S: 
RANKIN 8c CO., 

Merchants and Manufacturers 
Agents, 

7 Snow Hili, London, E. C. 
Englisb and American 

References. 
ACCOUNTS GUARANTEED. 

SINTZ GAS ENGINE 00. 
GRAND RAPIDS, MICH" 

U. S. A. 
Manufacturers ot the Sintz Sta. 
tionaf'y Rnd Marine Gas and Galiilloline HUKin.·s. E8�ectany 't�:gil'.?'g.

for 
R�:t�i�d 

m
.1.':,"i� 

tured or natural gas-Boats and 
launcbes. Prices wi thin tbe reach 
of all. pr Se",! .tar Catai<)gue. 

Mention this paper. �pa. rsons Horologicallnstitute. 
earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, IDE & CO, J'V'Oircular Jru. 
302 Bradley Ave., PEORIA, ILL. 

SANITARY SOAP VASE 
PREVEN'I'1ii disease, waste, pllfer-
:tfti:fo"f�&r"ly.r�I�":�:J'�V:� 

AFFORDS each user fresh, dry 
pure soap. 

The Onl'll Clean, Sanita'r'll, and Sate 
wa'll to lUIe 80ap. W. R. BANNIE. Rochester, N. Y •• U. 8. A. 

BREAVERS { } We Manufacture and Supply at 
.ft. The Sbort Notice and Lowest Rates, 

' �AND- Bl ake Rock and Ore Breakers 
ORE CRUSHERS Style. for Crushlug Gold and Silver Ores 
Breaking Concretf), Road Metal, and all kinds of Hard and 'fr1ttl::'���{ nc��lr��laf�1�: 

. ers for various purposes. Please 8tate for what 'USe desired. Breakers mounted or unmounted, 
wtth or withoutScreens. FARREL FOUNDRY & MACHIN� CO" ANSONIA, CONN. 

MEsSRS. MUNN & Co. Solicitors 
of Patents. have had nearly 1Ifty 
years'continuous experience.. Any 
one may quickly Mcertaln, free, 
whether an Invention prohably Is 
patentable by writing to MUDD & Co. 
Communications strictly con\lden-� to �b�d��� ��nf"�ts and 

PATENTS 
taken through Munn & Co. receive special notice In the Seienti/iC Amer. 
ican. This splendid weekly paper 
elegantly Illustrated, has the largest 
Circulation of any scientillc work. til a yr.idr:.rc�'B�V'�I��/,;ee. 

New York, 361 Broadway. 

2d Floor. Wilshire, Oleveland, O. " � NICKEL 
THE FISHER �� 

Patent Steam Pump Governors U 
For Steam Pumpa � 'l,r� under Pressure .. � 

FISHER PATENT GRAVITY GOVERNORS �;l 
For steam Pumpa tilling elevated open tanks, .!l'" 

are the most positive and durable dences � 
R������e-Q���{?�". 0 

" AND i ELECTRO-PLATING 
§ Apparatw! ad laterial ,..... hiE � Hanson & VanWinkle 00. 
� �ewa .. k. N. J. 
" 81 LIBERTY ST., N. Y. :a :13 S. CANAL STREET, 
10 CHICAGO. W" Send for cI culars and testimonials. --.--------

:m8.JtIr.:!!�.G?�Elit�ttall��'!-';'IOWa. THE COPYING PAD.-HOW TO MAKE 
and h o w to use; with an engraving. Practical directions These cuts represent two American Products. 

THE "CLIMAX" 
Stereotyper and Moulding Press 

combined, for making perlect Celln-
�y�:, o��:t'i.Y!llr��t;g.,i'e lrs'i,d 

f�� 
making Rubber "'tamp". Should 
be In use In every. printing ollioe. 

See ScI. AlII .. Dec. 00, 1893. Send for 
ciroular to THE J. F. W. DORMAN (:0. 

���tyct"�g:,,:,t�:s
g:::=����a!"0

p\�e
t�I�M�� 

letter to the pad, how to take olI copfeo of the letter. 
Contained In S CIENTIFIC AMERICAN SUPPLEMENT, No. 
43!o1. Price 10 cents. For sale at this ollice and by all 
newsdealers in all parts of tbe country. 

���!��!!l�n:!!��;
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e
:� "':::ti��:l��d:,,!J:tq��� 

lyand are the Cheapest la the WORLD. Not Fn-nch, German 
orSwis", butAIIERICAN. Signed GU.AIU�TEE of Accuracy etc. 
witheacb, covering on TE.i.1L · We are re spoD sible, and our 
Watche88l"ebackedby$2,OOo,OQo; Look UBUP. 800,000- Watcbes 
BOld to date; Present 88le8 OYer 1,ooo�aily. DESCRIPTION:. 
American Lever Movement, Quick Tr� -34 Plate, Regnlar 18 

, �:b�
l
M:lor =Fur:r1�

se
wr:J

id
:� ��!�:�� :�-::;*�.� 

Inside Ste m Wind $1.60 post-paId; 8 tor $4.00. Entire Satis­
faction Guaranteed. Handsome Chain included tfyou mention 
paper. INGERSOLL.t. 8RO., 615 CORTLANDT ST., N. Y. CITY 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES,SEND FOR CATALOGUE. 
TO CHAS BESELERMAKER21BCENTRE Sf. 

_ NEW YORK. 

OF ALL METALS 
. Wo��'t'iu°ll 

a":l (C��c:..n!lf:��n��� �:t';s�st�1"r�"Efe1'v":l:.�����h!.':.!"�� 
!It" E. German lOt., -Bnltimore, Itld'l· 

Manufa.ct'nrers of 
Rubber Stampa, Vulcanizers. Stereo­

type :Maclilnery and Supplies. 

rators, Corn'llbellers. and all kinds of Graln CleanlIlll' Machinery. Heavy �teel and Iron 
Plates and CYlinders for Screening Ore, Coal, Stone. For Filters, Stralne� Ventlla­
thrs, Oil, Ga;s and Vapor Stoves and all special p1lfl108ll!!. Special sizes for CoIlee Clean­Ing and Boasting l\lachlnery. Perforated Tfu and BrII88. 

The Harrinaton &; KiDa l'erforadDa Ceq Claicqo, andll8&PearI8t�N.Y 

© 1894 SCIENTIFIC AMERICAN, INC. 

F. M. HICKS & 00. 
RAYMOND 

GAS ENGINES 
Cheaper than SUam or Eleetrieity. 
&; 7'0 Sonth Canal St. 

C�ZO.A.GO. 
ANY PA RTY ownlngs D��SllfABLE PATKN'J' 

-simple devices for everyday uses �eferred-can hear 
'Io�k.C88&:eud::��t�:';.".i'ai�:im�er �fG�t��t. 7'13, New 

If 'g0l/' want the besf Lathe and Drill 
...... CBUCKS, BUY 

A H REID'S IMPROVED DANISH . SEPARATOR With C.·eam Overftow. 
Has a greater capacity titan any 

other Separator on the market. �g:: �� .sPra't�S an hour. 
. wl

1:;����rfectly smooth cream 
Regulated while In operation. 
It will also elevate the skim milk. IT PuI1=r�e��oription 

A. H. REID, 
3003 Mnl'ket !Street, Philadelphia, Pa. 

H :-He Pays the Express. 18K Gold Plate, over Coin Silver Watch, ElegantlyEngraved,.1t:r­
ranted a perfect timer (cut shows back of ease) a.nd a S:o!id lSI 
Gold Dia.mond Ring for S5 90. Sent C. O. D. bJ' 81pr� on 
ap'r;�iiLt��a(i.: r.!:I�:j:'::= �t;;; �=�Jt� .... 

:t 
FIREPROOF FLOORING.-DESCRIP-
tlon of tbe various systems of lire proof \looting em­
ployed in EuroPe and the United States. With 73 lIIus-
�:��?·No�B���ed��e

CI
1�Ni=. 

A���I�J!f�rpk.� 
office and from all newsdealers. t: 

........ ... . �:, ... .. 'I'I ·1 -' 
�'·· ·T"�'III . 
:�bi ' Q1i;'. _CHESTER,PA._ �_-' ... " ""., FOUNDE.RS At�D SME.LTE.RS. 

�c-_"--,-c'CROWN BRONZE.,PHOSPHOR BRONZE. 
MANGANESE BRONZE.,GUN ME.TAL AND BRASS 

HEAVY CASTINGS A SP£.CIALT Y. 
MAKE.RS Of WHITE. BRAS5 & LINING ME.TALS. t Engineers and Architects should specify 

GRAPHITE PAINT 
tor Bridges, Roofs, Structural Iron, and all ell:­
posed metal or wood surfaces. Warranted not 
alIected by heat, cold, smok� or chemicals. 

DETROIT GRAPHITE MFG. <;0., Detroit, Mich. 

A New and Valuable Book. 

12,500 Reeelpts. '2'08 Pages. Prlee $5. 
Bm,nd in Sheep, $6. Half-Morocco, $6,;')0, 

This splendid work contains a careful compilation ot 
�� m���t':'�I':::��.Fe:t�:f�i't�h:� I{:, t�e �f! en talc Amer can durlnl(the pasttlftr, years; togetber 
with many valuable and important additlons. 

h:::��ll�l::J!�eeJ�I��Malb���h�l�b:=f�s ��,: 
being reprp-Bented. It is by"7ar the most comprebensIve 
volume of the kind ever placed before the public. 

The work may be regarded as the product of tbe stUd­
Ies and practical e xperience of the ablest chemists and 
workers In all perts of tbeworld; the information gfven 

�!����:. ��t�'i,";i::��'];r ��:nd condensed In 

to Aj�':�I:,v��Jnm'lge
t���= b:':�¥:���n:1��� 

tries, will here be found answered. 
Instructions for working many dltrerent processes In 

the arts are given. 
Those wbo are eIlll'aged In auy branch of Industrr 

probably will lind In this book much that is Of practical 
value In their respective callings. 

Those who are In search of Independent business or 
employment, relating to the home manufacture of sam­
ple articles, will lind In It hundreds ot most excellent 
suggestions. pr Send tor Desoriptive Circular. 

l\IIUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, - 361 Broadway, New YOl'k.-
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