
ORDINARY RATES. 

InMlde l'nge, each Insertion - - '7;; cents a line 
Bllck l'nge. each InSp.rllon. - - - $1.00 a line 

arFor some cla .... of Advertisements. Specw! and 
Higher raUs are required. 

The above are charges per agate line-about eillht 
words per line. 'J1bis notice shows the widtb of the line. t�8��� �� �t��e

rat���a:ianr: Itn81. g;������ 
ment, 8S the letter press. Advertisements must be 
received at Publication Office as earlI as Thursday 
morning to appear in the fullowing week 8 issue. 

W09tPau��!I!�e!��S 
time and 'ITWTley by using our 

Foot andHalld Power Placninerg 
SEND FOR CATALOGU� 

A-Woad-working Ma chinery. 
B-Lathes, etc. 

SEBECA FALLS MFG. COMPAr.". 
G95 Water St. Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER-
estm� Ufll1 valuable rnble showinJ! the number of patents 
urant ed for the "'ariou8 subjects upon which petitiofl� 
have heen tiled from the bel!inniD!! down T.O December 
31. 1891. Contained In �CIE:\TIFIO AMKIUCA� Scp­
PJ.EllK.ST. No.1 OO'.!. PriCe)O cents. To be had at 
this office and froUi all newsdealen; 

• POWER & FO II SHAPlRS.PLANERS.DRILLS 

L. AT H E S. �t��LNpE.p�,��P 2�T�L
IJtul��t� 

SEBA IAN LATHE 0.1 o CULVERT 5T. CINCINNATI.O. 

TRANSITS AND LEVELING INSTRUMENTS. 

�tCAKT"ELD LEVELS 

Siz.!s, 2 and 3 inches. Prices, 25 and 30 cents. 
For Book on! C. I". RICH A U Ul'iO l" & SON, 
the Leve!. f P. O. Box 977, Athol: Mnss., U. �. A. 

Water Emery 
Tool Grinder 

Has no PUIllPS nO va Ives. No 
piping required to supply It with 
water. Always ready for use. Sim­
plest In constructiOn, llWSt efficient 
In operat iOD. iIT Send for catawaue and prices. 

W. F. & JNO. BARNES CO. 
1999 Ruby St., Rockford, Itt. 

Bicycle Spoke Threading Machines 
Will roll thread on wire 3-16 inch 
dmmeter, one inch in length, and 
}( Incb standard thread � i uch In 
length. Made in five sizes. Ca­
pacity 4Ii spokes per minute. 

ar Send for circular. 

BLAKE & JOHNSON, 
P.O. Box 7, \Vnle .. hul·Y. 

Conn., n.:o;. A. 

OATES ROCK. ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
00 years experience aG builders. 

GATES IRON WORKS, ��:::���iII.DePt. C, 660EIBtonAue •• Chioago. 
THE ORNAMENTAL IRON INDUS· 
try.-Description of the method ot" manufaclurinll 
wroullht iron intolornamental and artlstlc forms. With 
9 dlu�tratJOJ1s. Contained in SCIENTIFIC AMERICAN 
�I' I'PLEME"T. No. t O�O. Price 10 cents. '1'0 be had 
at this office and from all newsdealers. 

POWER PRESSES 
for CUtt�d r�J'A':; Wiring. 

SHEET METAL BLANKS 
Spoons, }Juttom, Locks, Iti1t{1f8, etc. 

of every deocriptUm 
in the manufacture of Metal Goods. 
Improved Clutch Relief. no clicking. ;���8 

r���W::!!�t��deJetgd
8��t ��li :�\�::.�rs

M �:�I��s 'rI���d��h '1t� 
tomatlc Feed and Ejectors. 

J<'. S. &: G. I .. JlROWN, 
27-29 Fort A v .. nue. BALTIMORE, MD. 

ON LY ALL WROUCHT STEEL 

Sbafting • PUlity 
in the world. Unbreakable, liR'ht, 
::;:t"it����a���·r.C�:f.�i�� ���� 
patents pendi ng this and foreign 
countries. ar Write for descrip­
tion and price. 

"M�:IIICAN PlTl.LRY .'0. 18th and Hamilton Sts., Pblla., Pa 
ar See SCIENTIFIC AMERICAN, Feb. 6, 1897. page 84. 

WE LEAD ON 
WIRE COAT 

ANn 

HAT HOOKS � 
SELL THE MOST. ... 

MAKE 'l'HE MOST. Ul 
ar We liave the Machines to do it. 

AMERICAN WIRE GOODS CO., - LOWELL. MASS. 

l' You Jlrt a manufatturtr of Sbttt mttal 
articles, you are naturally interested in New Ma-

us {��'t,';.!ar��n� o'fi�I.����I��>;': iRu:h�Jd tgl:;���:� 
NO.1. ROLLING MILL MACHINERY FOR SHEET METAL 
NO.2. TUBE AND WIRE MILL MACHINERY 
NO.3. SILVERWARE AND COINING MACHINERY 
NO.4. HARDWARE AND BRASS GOODS MACHINERY 
No.6. BICYCLE MACHINERY 

ADDRESS 
THE WATERBURY FARREL FOUNDRY & MACHINE CO. 

WATERBURY, CONN. 

$ titutifit �lUtritaU. 

) Architectural 
Mechanica.l Drawing; 

�!
e
;c�l

i
�!z'in::ec

��:: 10.11,... ..... '11.11 
ing: Civil Engineering 
in all Br anches; 
Steam Engineering 
(Loco., Stat"y and 
Marine) 

Tilt" htft.rnattonaJ 
CorrespoadeaceSchooJa 

1:Q Carpenters, 
Machinists, Electrical 
Workers. Plumbers, 
St�a m Fitters, Pattern 
Makers, Steam Engi­
neers, Dra.ughtsmen, 
Miners, Civil Engi­
neers, etc. Rtlerences 
Everywhere. Fru Cir· 
cuillr. Stofe Subject 
you loish tu Study. 
B 948 Seraqton, J'a. 

Combination Pliers �rop " Forging 

Kr
��

g
i��:

e
u
r

to:e���

r
:elf-R 

GA.8 Phers. I • Saves'l'lme Mental Wear ;���r���s
, Ifft-,all ItS branches done to order. and Tear. m!8· 

Screw Driver -' takes Be-
combined Send us samples to figure on. Our work is equal to tbe inll 

Drop.Forlled from Best Tool Steel and finely finished. best done in this country. We make a specialty I1r Send for Circular U C. P." of very intricate work. 
THE BILLINGS & SPENCER CO. BAG�,\LL-J.OUD IILOCK 

DRAWER 3, HARTFORD, CONN. 16� Commercial �tl·eet. 

• •  PHYSICAL AND SCHOOL 

INDUCTION 
COl L S for experi-
ments in X rays and 
other electrical work. 

"gueen" Builder's Transit 
$100 

IMPROVED TRANSITS AND LEVELS 
Graduated entirely on our large divid-
W:lr�n'1�? S

kln's
e'i!rll����e�tn':. o�;g;� 

veyiDJl' and Draftinl!: Instruments and 
Material.. 220 p. Illustrated Catalollue 
mailed free only If this ad. Is mentioned 

OUE�:N & CO. Inr., 
101 t "Chestnut �t., J1bilodelpbin 

I The Van Norman 
Universal Bench Lathe. 

ilIA{:HINES, COl'lI�. Enll'l n e�. 1I.·.·w.·.· •. Experl'mental & Model Work nnd 8nll"'r�' illnchln"ry. THE VILTER MFG. Co., 8m Clinton Street, Milwaukee, Wis. C irculars do advice frf'!. Gardam & Son, \16 John St�N.Y. 

�"""""""""""'� 

i �,,�:!��"�I��.! j � �MEIUCAN.continueto examlne improve- � � for Inventors.ments, and to act as SoliCitors of Pateuts � � In this line of bUMiness tbey bsve had near!y F'i/tll � � l�r�'r��;�t:�C�lo��a�n� ��!:'i�:��gt,ga1f�:�I::J � � tbe proseeutiun of A.pp,iC8tiol1s for Patents in the � � M��� ft���'ale:n:t�'!'n�nt" ���e���p��g��e�f C:':::�� � � Copyrigbts for Books, Trademarks, Reissues, Assign. � � l:'.:''::�'!;.��t�.lt�'J�gM':J1.:'��� .. e��h 
o::c'�'fc�re a�� � � promptness. on very reasonallie terms. � - A pamphlet sent free of charj!e on application, con- --­� taming full ivform�tion about �atents and bow to PI'a- � � cure them: dIrectIons concernmg '[rademarks, Copy------- rillbts, De8i�8t Patents, Appeals, Reissues, Infrinil'e- � � :��t�f I::e�����' Rejected Cases. Hints on tbe � � We al.o oend. free of charge a Aynop .. s of �'orelgn � � Patent Lawslshowin� tbe cost and method of securlng � � Patents In al tbe prinCipal countries of the world. � � MUNN '" CO., SOLlC'TORS OF PATENTS, � � 361 BROADWAY NEW YORK. 

__ BRANCH OFFICES. - No. 622 and 624 F Street. Pacitlc � ___ Bulldlnll, near 7th Street. WASHI"GTON, n. C. ___ � � 
;(l"�"""""""",,,,� 

On receipt or tlve 2-cent'slamps we will send you, post­
paid, one of our 

�-INCH AUCER BITS 
���4!!1!1!= 

A fine cuttmg tool, perfect clearance. especiatly good 
In hard wood and for end borlng. IF' Send for Ci rcula rs " SA," l"l'ee. 

THE FORD BIT CO., HOLYOKE. MASS. 

ARMSTRONG'S * PIPE * THREADING "My Well and what came out of It." 

Pump 
A story hy the novelist Frank R. Stockton. 

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

Pohle Air Lift 
-AXU-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes I to 6 Inches. 
Water, Gas, and Steam Fit­

ters' Tools. HIDIled Pipe Vises, 
Pipe Cutters. ,st(lcj>..8 anti Ihes 
11'htl'fl'.\;/LiJU 1l(�j,-n()lWlfdQfd to be 
THE BEST. pr .... e'ldjoT cat/tina. 

Bulletins to tell you will he sent on application. 

The Ingersoll-Sergean t Drill Co. 
Havemeyer Buitding. 26 Corttandt Street, New York. THE ARMSTRONG MFG. CO. 

Jll'idgepUl'l, Conn. 

ENGINES, �;rdATrJ.��fNRl 
The U Wolvenne "Is the only re­
veIsible Marine Gas EnJl'ine on 
th e market. It is tbe lightest en­
�ine for its power. Requires no 

1�'i';,'t;e
S�f���':.'i.e':-fact.�s� 

LVERtNE MOTOR WORKS. 
12 lIurnll Stree1 • 

ORAND RAPIDS. MICH. 

All rillht; you need CHEAP 
power. One Cent per Horse 
���Si�¥t��J�f!��� 
anuthi'1l{J. U Economy in Pow­
er JJ is our ffl(Jtto. 

ar Send fOf' Catalogue. 
WEilER GA� & GASOl.INE ENGINE {:O. 

402 Southwest B<mlevard, Kansas City, Mo. 
This be;�:'ln{t{e

l!J�fr'h�r Horse 
\VEU""I'IUl � actual horse power 

GAS ENGINE 
for ;'1 :;0. leso 10% discoDnt for cash. 
Built on InterchanlleaNe plan. Built 
of best material. Made In lots of leo 
t hel'efore we can make the�rice. Box-

I?a��r
f��8'':'l.�tG:S�I��� 0 pounds. 

ar Write for SpecW Catalogue. 

WEBSTER M'F'G CO., 
1074 West 15th Street, CHICAGO. 

POWER 7 POWER 7 7 POWER!!! 
1;'lfty per cent. Increase at 

no additional expense. 
Victor Vapor Engine. 

Emphatically the Twentieth 
Century Gas Engine. 

Send stamp for cataloQUe "A" 
Be!iab!e tl{jents wanUd. 

THOMAS KANE & CO. 
�Wahasb Ave., Chicago. 

FOR ELECTRIC LIGHTING. 
Special low prices to hoom 

bUsiness. 

1� liaht 13 c;p. ng v?,lt dy,:!"mo t�� 
ID�fir��:'m'!fc�i���li�:i�f�i� 
guaranteed. Electric moturs � to 
7 h. p. any voltage. 8tor:t'{,e bat-
rB�� �Ua����'g� c���rfIt 

THE IMPROVED lAS ENGINE. 
Two cylinders in one casting. 

?��'?ot;rt;ess
w:r�:n 

a�� :::kf�: 
made. Can � used wherever pow­
er Is required. Either sta· 
tionaryor marine. No tire. 
No heRt. Nosmoke. Noli­
censed engineer required. 

ar Send for catalogue. 

SINTZ GAS ENGINE CO .. 
Gl'anti Rapids, 

Mich., U. S. A. 

ELECTRICAL SUPPLIES 
AT MANIJFACTUR1':R:o;' I'RICES. Illedlcal ll au:i"r:'u�r�n:ll: l��!f��dl�unranteed. 

CI.YMER & Hlnl.MAN. Uending. I'a. 

SPEED INDICATOR � 
for a s c e r t ain i n g  the correct 
s eed of D amos, Steam En. 
gfnes. SbaftFng• Floor Machines. iID , , :�c. c;'�:r;e�;g ���o'!:�:ofg:�fy 
correct. IT Send JOT Circular uS. A." 
It. WCIUIHIAl" MI'G. ANn SUPPLY CO" 

33 Oi i ,"el' 1S11't_oet, BU8t01l, l\'Inl!is. 

Do You 

ma
n
Ufatturt 

Model Locomotives aECO �AGNETO WATCH- .. 
Complete SelS Castings for I.nlest nesign Ex- ' " , MAN S ELECTRIO CLOCK. 

Jl
n

y
t
b
ln�? • "999" I>r""8 LOcnllloli.e. l". Y. I""ln.1 

' , ' 
Indorsed hy alllnsnranceCompanles. !t ." 

Parr",,". lr' Send 4c. for Catalog. [F' WrIU for Catalogue 
G. H. CH.NEY. 165 Herkimer Street, Brooklyn, N. Y. ' ' 

ECO MACNETO CLOCK co, If so, you must he Interested in the machinery 
SETS OF" CASTINGS OF 624 Atlantic Ave., Boston, Mass. that makes your own goods and those of your 

MODEL 
cEATNAGLOIGNUEESS PATENT SCREW CUTTING TOOL 

competitors. You would like to see and read 
about improvements in such ·macbinery. to bear 

F'R E E. Has been made and used for two years. Has f�w parts of new mechanical Inventions tbat wilt be a boon 
• . . ALS a TO 0 L S, s �"a'1��c��,!::�g��f��r�c�ntrl.l� �hfa'l�dC(�:r��e 

oIO! �:;:::e�:::.as�:g :e:�r :::��e::e
n:�:���i:� G AR WH ELS.& PARTS OF" MODELS �I I good <!evlce. Entire patent for sale or on royalty. Pa- such ruatters, and in every brancb of science, you � � � � � � U��,� � .i:::.

&
Ag���'k�i �,!�:r:f:i'��c:��:,,*. Y. should subscribe for the 
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