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ar-For some classes of AdvertlBemcnts, S pec(al and 
H j,;her rates are required. 

Tbe above are charges per agate line_bout eight 
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morning to appear In the following weekfs is.ue. 

U10�tPau��'!e!��S " time Bud money hy using our 

VV, ""'IAU",," PoWBr PlacnlIlBrg 
SEND FOR CATALOGUES-

A -Wood-working Machinery. 
B-Lathes, etc. 

SEDCA FAUS MFG. COMl'AlIY. 
095 Water St •• Seneca Falls. N. Y. 

AMERICAN PATENTS. - AN INTER-
estmll and valuable table showinll the number of patent. 
",ranted for ttle l"u.rioH8 subjects upon which petitions 
h�ve heen tiled from r,he be",innin" down to December 
al. 1S9I. Contained In �CI""TIFIO AMERICA" Sup
PLE" ":<T. /;0. 100:l. Price IU cents. To be bad lit this office and frow all newsdealers 

.POWER & FOOT I 5HAPERS.PLAN�RS.DRILlS 

L. AT H E S. �:octtU'tE.P�'��P ��T�LIJ�ul��t� 
SEBA IAN LATHE. 0.1 0 CUL�ERT ST. CINCINNAT I. O. 

GITES ROCK I 
ORE BREAKER, 
Steam Ore Stamp, 
lining lachiner" 
50 years experience as builders. 

GATES IRON WORKS. 
Dept. C, 660 Elston Aue., Chicago. 

Billings' PATENT HAND VISE 
�IFor JEWELERS, MACHINISTS. 

and TOOL MAKERS. 

Price, without clamp, U each 
Price, Clamp, - - - $2 .. 

rr Send for Circular H. V. 
THE BILLINGS Be SPENCER CO •• 

Drawer 3, HARTFORD, CONN. 

SPECIAL WIRE MACHINERY 
DESIGNED AND BUll.. T. 

(Mr. J. N. DENNIS In charge of tbls department.) 

Pattuns designed for difficult Castings of Steel 
and Ma11eable Iron a Specialty. 

AMERICAN WIRE GOO O S  CO., • LOWELL, MASS. 

Bolt Threading, Bolt Head
ing, and Nut Tapping 

MACHINERY. 
Weare the leRdlng manufac

turers In our line. 

.,.- S"'1.:r. =J':£t;,.�ta!ogue 
ACME MACHINERY CO. 

Cleveland. Ohio, U. S. A. 

HALF A CENTURY UF CYCLES.-AN 
interel!ltioll history of the cycle from its orililin 'up to the 
pre,sent time. 'l'he Orst crank.driven blcycle. The 
.6 bone-shaker ,I and Its 8ucceSbor8. The tricycle. 'l'he modern wheel. Cyc le buildin� a science. POints of 1m. urn\'"ement. 'l'he pneumatiC tire. A hand and foot cycle. 
With 9 illustrations. Contained In ScnrNTIFJC .AMIORI
CAN SUPPLEMENT, No. 101:l. Price 10 cants. To be 
bad at this oftlce and from all newsdealers. 

TRANSITS AND LEVELING INSTRUMENTS. 

ADJI�J:�BLE BENCH LEVEL _ Bottoms 
fl':.'ts

n:'��d 
�uated. 

Size 4 In. to 18 In. Price $2.00 to � For book on the level 
C. F. RICHARDSON &. SON, 

P. o. Box 9"", ATHOL, MASS., U.S.A. 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANOENT, 
REFLECTINO snd WIEDEnANN 
OALVANOnETERS • • • • •  

Oata!ogue fru. 

E. S. Ritchie & Sons, Brookline, Mass. 

Jtie'iifit �metitJu. 
Wattbmaking a (radt for roung mtn and Womtn FREE SAMPLE COpy �iuH��E 

Parsons' Tnstltutt for Wattbmaktrs. €ngravtrs and OPtldallSln ntw Ouarttrs. f M 
.�.A� Elementary Journal for Students 

lr Send jor 1897 CataZoam. t 11 BRADLEY AVE., PEORIA, ILLINOIS ;Ium�u:� �=�:rricl!d �:�=::: Mi:'.::::: 
W1£ � ggyOU GOLD 

M1NINbusMACHaNERY 
Engineering, Civil En£Ineering, and Mechanical 

FINEST AND FASTEST _ and Architectural Drawing. 

�E RIVETT LATHE HOME STUDY, Sc�a�0��2Pa. 1II!!!!!!r Faneuil WatchTool Co. D Y N A M 0 S ,.' OR BY ECONOMY OF FUEL IN DRIVING OUR. 

Jf£DlER PUMe.�� � Boston. Mass., U.S.A. 
FOR ELECTRIC LIGHTING. 

WHICH �JIi"'"A"(.? WRIT£cA�LOGUE.N�24'26. FRASER&CHALM CHICAGO. ILL. U.S.A. 
"My Well and what came out of it." 

A story by the novelist Franlr. R. Stockton. 
" Your Well and what will come out ofit." 

By the 

Poh1e Air Lift Pump 
Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Co. 
Havemeyer Building, 26 Cortlandt Street, New York. 

ARMSTRONG'S * PIPE * THREADING 
-AmJ-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
te�I'�,.:)rOI�

a
I'l:I:;� !f,\��"'Ir.\t 

Pipe Cutters. �'flci(..S awi Lhtl-i 
111ti ,·eT8,lIl U Ilcionfl'lulf'd{Jtd to be 
THE BEST. I'T' �tndjt)T catalog. 

THE ARMSTRONG MFG. CO. 
Jlridaeporl, Conn. 

ACETYLENE GAS AND CARBIDE OF 
Calctum.-AlI'· about t.he new iIIumin:lIIt. its qualities, chemistry, pressure of liquefaction. it! probable future. 
experiments pertormed with it. A most valuable series 
of artlcleS,l.!ivinll 1n complete form the varticulars of 
t.bls subject. Apparatus tor makinll the !las. Contained 
III SCIENTIFm AMERICAN SUPPLEMENT. Noo. 998. 
1410 .. , Hili". 101�, 101 .. , 11l1�, lOlli, 101tlt, 
1113;) and 103�. 'rhe moot recent apparatus of sim
ple aDd more elaborate type described and Illustrated 
io special acetylene Supplement No. 1 O�1. Price 10 
cents eacb. To be bad at this office and from nil newsdealers. 

With the new attachment, the Rivett Automatic Cbuck 
Closer, from lOOlI to 3()()) more worlr. can be done. 

NEW TOOLS • • •  NEW CATAI.OGUEo 1896 

DORMAII'S 
VULGAIIIZERS 

are used all over the world. 
Exclusive Manufacturors of Steam Ma

cblnes for Rubber Stamps. We also malr.e 
Dry Heat Vulcanizers. Complete outllts 
from $10 to '1,001. A 11 Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
tor all purposes. Srals, Engravmg and ....... ,��Jll-Die Slnlr.ln..: of all kinds. Established 1800. ----...... "'"'-

.,.- Send for Oatalogues. 
TIlE J. F. W. DORMAN CO. 

121 E. Fayette St., Bahlmore, Md., U. S. A. 

Drop. Forging 
In all its branches done to order. 

Send us samples to llgure on. Our work Is equal to tbe 
best done In this country. We malr.e a spectalty 

of very Intricate work. 
BAGSALL-J.OUD BLOCK CO •• 

161t Commercial St.-eet. BOSTON 

�"""""""""""'� 
i r.p,�v��I_�,! I � witb tbe publication of tbe SCIENTIFIC � � AMERICAN . continue to examine Improve- � � for Inventors.

mento, and to act as Solicitors of Patellts � � In this line of bu"lnes' tbey have bad nearl1/ ]'!fty � 1/ears' experience, and now have unequaled facilit'WS for � tbe preparation of Patent Drawlnl(s. Rpecit!catlons, and � � tbe prosecution of A.ppilcations fo,. Patents In the � � g���:llt���sal��na'l�:b�n�0 �g�e��p��:;m,r���f c�:::�: � � �J�:
g
a�� i��o�oso��, I���'::���is Ro"is�':.�:n��si�i � � business intrusted to tbem 10 �on" witb special care And � � proxp;��88hPe� !:�i �:::��

a
��E:ut:!�� application, cou- � � tainlng tuR ill formation about Patento and bow to pro- � 

___ cure them: directions concerning '['rar" ",arks, Copy- __ _______ rtJlhts, De8i
�

8, Patents, Appeals, Reisbues, lnfrtruze.. ----...-.. � :T�t
�t #a"t"e:ff.::':��� Rejected Caseo. Hints on tbe � � We al.o .end, free of charge. a 8ynop.,s of �'orelgn � � Patent Law�J sbowlng tbe coot and method of securing � � Patents In all tbe prinCIpal countries of tbe world. 

� � MUNN & CO., SOLICITORS or PATENTS, � � 361 BROADWAY NEW YORK .  � � BR'1fglfd���';:i: 7t:gir�t.
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ACETYLENE APPARATUS.-kCETY-

The Van Norman 

. SpeoIaJ. low p rices to boom 
business. � IINht}gC;p.ngvglt dy'!!'mo m:� 
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guaranteed. Electric motors � to 
7 h. p. any voltage. Storage bat
teries tor all purposes. Roth Bros. 
& Co •• 3()..,'U Market St .. CbICBlto, III 

ELECTRO MOTOR. SIMPLE. HOW 1'0 

�fgr d��I�.;ra:.t"g���;:;;�ti��t�o: �e��a��\�: 
amateurs to malre a motor wn ich mlllht be driven w,tn 
advanTage by a current derived from a battery, and 
wbtcta w()u1d have 8utllctent. power to operate a foot 
l�tJ'� °ll ��
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BI'Pl'LKM '.NT. No. fi41. p:ice 10 canLS. To be bad at 
this o!l1ce and from all "awedealers. 

POWER FROM GASOLINE? YES.4��� � 
It's Very Economiclll. m 

Simple, Safe, and neli-
abl .. , and Weber Ga30Une 
Envines reqlWre flO �er. 
H to salal"J/ goes (n 1/OUf' pocket. 

WEBER' GAS Be GASOLINE 
ENGINE CO .. 

402 Soulhwes t  Boulevard, Kans as City, 1\10. 
This be;��:'lnRt

e
8
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�r Horse 
WEB�'l'EU. 2U actual horse power 

GAS ENGINE 
for !Ill !III. less lin discount for cash. 
:1��s�U:�l::ic;.ttan�';."j��J'1�8 o�uIM 
therefore we can make tbeii8r!ce. Box-
�a��

r
f��:r::��tG:s�m. D pounds. 

IY" Write for SpecialOatalogru. 
WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 

POWER? POWER?? POWER III 
b'lfty per cent. Increase at 

no additional expense. 
Victor Vapor Engine. 

Emphatically the Twentieth 
Century Gas Engine. 

Send stamp for catalol/lU"A" 
Reliable agents wanted. 

THOMAS KANE Be CO. 
64-M Waba8h Ave., Chlcsgo. 

II WOLVERINE" lAS ANO GASOLINE 

THE IMPROVED lAS ENGINE. 
Two cylinders In one castIng. 

Occ'?oles less space and welgbs 
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er Is required. Either sta
tionaryor marine. Nollre. 
No heRt. No smoke. No li
censed engineer required. 

.,.- Send for catalogru. 
SINTZ GAS ENGINE CO •• 

Grllnd Rapids . 
Mich., U. S. A. 

SCIENTIFIC AMERWAN SUPPLE

X�:;t�c: A�nSU����IO';'i"ca':,�:1iJ'f a�h:hr.c��c�'��� 
10 cents. Aloo to be had of newsdealers II: all part.s 01 
tbe countr .... 

NOW' READY! 
l7,omplttt Uolumts of tbe 

Building Edition of .. 
tbt Sdtntifit Jlmtritan THE OBER LATHES 

a ���:':���h!te
B;::.".;r:X'!: Japane C!e • 

. 

ger, �'lIe, Knife and Chisel Han- � 
dlcs,Whiffletrees, Yokes. Spokes, 

- � ����! :�!n8�:� �� ::�\l":r 
- Patents __ '. ::=;. Irregular work. � �::c-. -Patented. .,.- Send for Circular A. • 

1, You Jlft a Iftanufatturtf of Sbttt mttal 
articles, you are naturally Interested In New Ma-

us {���8r'f�� oTR.�\lg�: fgu:=�tgl:;'��:� 
No. I. ROLLtNG MtLL MACHtNERY FOR SHEET METAL 
No.2. TUBE AND WtRE MtLL MACHtNERY 

'or tbt Ytar 1896. 

The last Seml·annual Bound Volume,lncladlnlt the num· 
bers from July to December,l896,ls now ready for 
delivery, and will be malled.postpald.for$2.00.lt 
forms the twenty-second seml-annual volume; all 
the preceding semi-annual volumes, except vol
umes 4, 7, 8 and 18, will be supplied at the same 
price, $2.00 a volume. The bound volume for the 
full year 1896 Is also now ready, and will be mailed, 
prepaid, for 13.50: at which Ill(Ure we can IIlr.ewlse 
furnl.h the YAarly bound volumes for 1800, 1891, 

1892 ,1893 and 1896. 

The Ober I.athe Co., Chall'rin Falls , 0., U.S.A. 

SCREW EYES 
Roll Thread. Gimlet Point. 

NEW AUTOMATIC MACHINES FOR MAKING SAME. 

g- &rW,for Oircular. 

BLAKE & JOHNSON, 
WATERBURY, CONN. 

Citizens of the United States may now obtain 
patents In Japan. Japan has been very active In 
adopting American and European Inventions; and as patents heretofore have been granted 
only for Inventions made by native Japanese, 
the foreign Inventor could not obtain protection, 
foreilln inventiono becoming public property as 
soon as publication bad talr.en place. Foreigners 
may now obtain Japanese patents, provided the 
application Is Illed hefore the Invention becomes 
publicly knuwn or used In Japan. The popula
tion of Japan Is estimated ataboutforty millions. 

For furtber particulars, cost, etc� apply to 
Messrs. MUNN & COMPANY, 

361 Broadway , New York City. 

No.3. StLVERWARE AND COtNtNG MACHtNERY 
No.4. HARDWARE AND BRASS GOODS MACHtNERY 
No.lS. BtCYCLE MACHtNERY 

ADDRESS 
THE WATERBURY FARREL FOUNORY " MACHINE CO. 

WATERB URY, CONN. 

© 1897 SCIENTIFIC AMERICAN, INC. 

Each yearly volume contains upward of two hundred 
examples of the latest and best designs for 
residences, ra nglnll In cost from $2,001 to t20.001. 
Floor plans and perspectives are given, together 
with nllmerous cplored plates and many Interior 
views. The illustrations include seashore, South
ern, colonial and City residences, churches,schools, 
public bulldln..:s, stable", carriage hOllseO, etc. 

All wbo contemplate building or Improving bomes or 
strnotures of any kind, have In this band some 
worlr. an almost endless series of the latest and 
best examples froni which to make selections, 
thus saving time and money. 

ar- Send 25 cents for HlliIle COJ>ll of the Buildillil Edition. 
Address MUNN & CO., PUBLISHERS, 

361 BROADWAY. NEW YORK 
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