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A NEW PIPE WRENCH 
Grips Quickly and Firmly. GALVANIZED 

as well as other Pipe, andwiU Not Crush 
it. Won't lock on pipe. Does not 

mar nut or highly pOlished 
tlWn",. Other 

features. 

Send for Ltttle Book, Free. • • 
SAMUEL HALL'S SON. 229 West 10th St., New York. 
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HELLO, CENTRAL! 

. : Do you use telephones? (f so. we can Ilive 
:ou just what you want. Our specialty is Blake 
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ENGINEERING F ALLACIES.-AN AD-
dress to the graduating class of the �tevens Institute of 
'l'echnology. by President Henry �lorton, on certain 
popular fallaCies likely to be encountered by young en .. 
gineers. Hnd which may sometimes lead even Rble men 
aSl1'ay when met with in a new i!uise. With 2 th.mres. 
Contained in SCIENTIFIC A:UEUICA!" SUPPLEMENT. No. 
994. Price 10 cents. 'l '0 be had at this office and from 
nil newsdealers. 
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Upholstery Brush. 

Moth Extm'minator. For cleaninji! Button 
Indentations in Furniture. Carriage Linings. 
Mattresses. etc. •• No motbs live where this brush is 
used." Agents wanted everywhere. Sample by mail, 50 
cents. Eo II. I' HI 1. LIP"; .\: {:() .. "'ole (hvnet'8, 
ISO \VaahillgttJll SIt'ect, Boston. lllass. 
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half-tone enllravings. 
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Kalamazoo, Mich. 

16 Murray St., New York. 
36 So. Market St., • Boatoa. 
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Experimental Science 
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FORECLOSURE S AL E . 
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HAUNTED SWINI Havln", bought the 
• entire interest in the 

��:����g:���:r �� rf�. ���I;n �I�I::: n�:h�� 
pared to sell either American or European rig"tts. 
CATHCART & BARI'LETT. ATLANTIC CrTY. N.J. 

lADE TO FIT .JOU. Imported clotbs-Suits and Overcoats 
from 110 to 120-the styl.. and ma.
terial you select. We are direct fm. 
porters-�larantee perfect fit. 8uperior 
workma.nsilip and finest trImmings 
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tor free catalogue,samples and measur-
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Experimental & Model Work 
E. V. BAILLARD. 106 Liberty Street. N. Y. 

Yoo want a bioyolel You'.e got tbe money to ma'le the 
payment. You are not 80 wealtby tba t JOu can afford to take 
chancel on Jour inveetmenL, nor allow Dew mantua.oturers to e.l:
periment wi th YOUf money. Then buy .. maahlne with .. repu· 
tation .. wheel that has been put through every conceivable tell 
Mood nOl (ouDd .anUug. The 

WAYERLEY 
wa. accepted as tbeftnestmacbine sbown at the National Cycle 
Exhibition by a meohanical expert in the employ of tbe Chicago 
Times; was accerted as tbe blghest grade shown by sever..ty·tlve 
out or every one hundredoycle dealers who visited the .. bow, and 
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nat price, while all other makes were offered at cut tfrlces. We 
have just puhllltbed & new catalogue of testimouiais, giving tbe 
opiW.oa. o( pry.t1W1eAt. ridera. )'ree by mail. 

INDIANA BICYCLE CO., 
I:Jlaoapolis, lod . . U. S. A. 

OPERATING 

NORWICH LINE 
AND 

The AIR LINE LIMITED 
BETWEEN 

New York and Boston. 

TENTS. 

OEO. B. CARPENTER « CO. 
202-208 SO. Water St., CHICAGO 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest Improved and only 12 to 1 Motor 
now ready for the market. IS to 40 ft. 
Launches, 2. 3.5 and 7' horse power. 
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CRITERION MAGIC LANTERNS 
011. Lime or Electric Light. Front of Lanterns easily removable for substitution 
of sCientiflc attachments. We make lanterns and views for all kinds of uses. 
nr Catfl'.ogues irer. .J. B. CO 1.'1' ,\.. ( :() .. 115 & 117 Nassau Street. """" York. 
189 La Salle St •• Chicago. 50 Bromtleld St .. Boston. 131 Post St .• San FranCisco. 

MESSRS. MUNN & Co., S01lcltol1l 
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W:��;.'bl:�/��rt���

o
fo K[��

b
!y J,� 

�mmunicatiOns strictly conflden. 
t:�� to �b�::,

d
r��:;, �Jnn=,t

s and 

PATENTS 
taken through MUDD & Co. receive 
special notice In the Scientinc Amer. 
ican. This splendid weekly paper, 
elegantly illustrated. has the largest 
circulation of any scientifiC work.. IS a year. Specimen copies free. 

Address MUNN & CO., 
New York. 361 BroadwQ7. 

TYPE WHEELS. MODILI L.EXPERIMENTAl. WORK.IMA&.L..cHllm NOVELTlE&. ETC. "'W lOIQ( 6T£NC1L WORK. 100 "" .. au e! N.Y. 

A TRUE STORY. 

THE ELECTRIC LAUNCH CO. 
OrnCE AND WORt'.';; 1861hSTREET 

MORRIS ttEICHTS.NEWYORKCITY. 

CALENDOLl'S TYPESETTING MA-
chine.-Det'crtptlon of a machine recently invented by 
Father Culendoli, a Sicilian Dominican. which permits 
an experienced operaror to COlli pose tlfty thousand let .. 
ters an huur. With 7 iIIustration�. Cont.;lined in �CJEN. 
TIFIC AMERrCAN SUPPJ.F.>IE"T. No. 100�. Price 10 
cents. To be had at this ottice and from all newsdealers. �r:! :? S1fl�D�':.e,'!ta\�f�:'�I�� I-.... ��_.� .... "..II.. Inent you think of buying. \. --- Violins re)laired by the (;remona System. C. STO RY, 26 Central St., UostOIl, Mass. 
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---�e"'i JOT .ih"'Taced cirelt;"'. Hundred8 iu U8e Will Fit any Mill Frame. 
.,. for All Purpo8e8. Cheap as Best French Buhrs. 

MUNN & CO .. Publishers. arSernlfor Circulnr. MILLSTONES Office of the SCIENTIFIC AMERICAN, Sturtevant MI'II 00 •• Boston Mass. • 361 BROADWAY, NKW YORK. 
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- Manufacturers' Agents. 

Can handle to advantage two more lines of staple 
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Brass.lron.Steel & German Silver " 

:.lOS Quurry StI'cet, I S C R E W S . Phlludelphlu. P ... 

THE NEWSPAPER AND THE ART 
of l\htkin'-! It.-An nddress delivered at C;,)rnel1 Univer. 
!:li ly, b�' Charles A. Da na. editor of the New York Sun. 
Cnntained in �CIY.�TU'IC Al\IEHIC.AN S[TPPI.EMt-;X1" No . 
99�. Price 10 cents. 'l'o be hud at this office and from 
all newsdealers. 

,� TELESCOPE:;NCFOR CATALOGU[ 
W. & D. M 0 G E Y. 

. BAYONNE CITY. N J 

llew*Eookss 
Bookkeeping. Goodwin'� lmproved HookkeepinJ[ 

Rnd Business Manual. By J. H. uoodwio. Svo, cloth. 
300 pages . . . . ............. . . . ........ .... . . . .. . . . . .. .. $3.00 

l�ellnlotle. An Outline of the Chelllistry of the 
Structural Elements of Plants, wit h reference to their 
Natural Histvry and Industrinl Uses. By Cro!"s and 
Bevan. 320 pages. 14 plates. IS!15 . . . . . .. ... . .. .... 84.00 
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$'l.�0 
C .... IR'.Iry. A 'l'extbook of Chemistry Intended I"or 

the use of Pharmaceutical and Medical 8tudent�. By 
Samuel P. Sadtler anll Henry'l'rlmble. Svo. clorh. !t50 
pages. illustrated. 189" . . . ... . . .... .... .... . .. ... .. $�.OO 

Compressed Air. 'l'he Uses of Compressed Air. 
'Vith illustrutions. Br A. C. Rand. 13.::1 paf,{es. Ohlong. 
1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.00 

t:leClI'ical BOhtS lind Navigation. By'l'homus 
Commerford l\htrtin and Joseph Sachs. 8vo. clflt.h. 9S 
illustrations. 224 pa�es. N. Y .. . . ..... . . . ..... .... $2.�0 

Electricnl EUlrill .. el's' and Student8' Cbart 
and Halulbook of tile Hl'U811 Arc Ligllt SY8tem. 
By H. C. Reajr!an.Jr. \Vith Pocket Chart. 8vo. clolh. 
4S�'"ges. Illustrated. N. Y . . l895 . . . . . . . . .. . . . . . . . .  $l.CICI 

1<:lectrlcnl Ellgilleerinll: fOI" Electric Ligbt 
Al'tisans aud �ltlftell18. By W. Slingo and A. 
Brooker. \Vith :·H6 illustrations. 756 pages. New and 
revised edition. 1S9.> •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.:>0 

Gas EIIKiues. A 'J'extbook on GaEl, Oil, und Air 
Engines i or. Internal Combustion Motors wil hout Boil. 
erSt By Bryan Donkin. 43! pages. 136 illu�trations. 
Svo. cloth ............ . . . ......... . ... . . . . . . .. . .. . .. . . $6.�0 

Harbors. Principlea and Practice of Harbor Con .. 
st.ruction. By Wm. �hields. 300 paJo{es. 97 iJlu�trutions. 
189" . ....... . .. . .. . ........ . . . . . ..... . . . . . . . . . . . . . . . . .  $·;.ClO 

Ii it.cl.cn Hoiler (:onnection. A Selection 0.1 
Practical Letters and ArtiCIf>8 relating to ,,'uter BacllM 
and Hanlle Boilers. Compiled trom t.he "MetaJ \'\t'orker." 
Svo, cloth. 12!1 pages. Illustrated. N. Y ... . . . .. . .  $ t .00 
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Locomotive. Gardenier's Ready Help for Loco

motive �;n"ineers. being an Educational Chart for Loco
motive �'Iremell seekin" promotion. for the Scholar Hnd 
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randa 1'01' Engineers and Machinery U!'ers. My'l'hornas 
Walter Barber, C.E. 4t.i6 pag-e�, 4]3 iIIusLrat.ionR. 8'0'0, 
cloth . . . . . .. ......... . .. . . . . . .. ... . . ..... . . . . ... . . . .  $3.�0 

llInchini!it. 'l'he Modern MRchinist. A Practical 
Treatif.e on Modern Machine Shop Methods. Describina 
in a comprehensive mannerthemost Hpproved Methods, 
Proce!!ses and Appliances employed in present practice 
for CuttinJ!, �h<lpinil. Fitting, Erecting and Finishing 
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By John 'I'. Usher, Illustrated by 257 engraviD�s. ;{22 
pages. 12mo. cloth. N. Y .• lS!l5 . . . . . . .. .. .. .. . . ... . .  $'l.�tI 

Mecllanical Eligineel"s l'ocketl,ook. A }teler. 
ence Book of Rules. 'l'ables. Data and Formulre for the 
u�e of EnJrineers. Mechanics and Students. By William 
Kent. 12rno, morocco tiat, pocketbook form. 1,1)37 pa�es. 
N. Y •• I89L .......... . .. . . . .. ... ..... .. . . . . . . . . . . . .  $/i.00 
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'thomas H.l1ssell.· 8vo. cloth. With 22 plates. �'j7 Da�es. 
London. 109" . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

MOlive .·0'Vt-l·8 and tlleir 1'l'Dctical Selection. 
By Reginald Bollon. 12mo. cloth. 2,,7 pages. London 
and N. Y .• 189.> .................... .. . . . . . . . . . . . . . . . . . $'l.�� 

Oils. Chemical Analysis of Oils, Fat�. \Vaxes and of 
t.he Commerciill Products derived 1'herefrom. From 
the German of Professor Dr. R. Benedikt. Revi�ed and 
enlarged by Dr. J. l,elVkowitsh. �'.l.C. 68:1 pages. 42 
illustrations. London and 1'. Y .. IS9o. . .. .. . . . .. . .  ·$1.00 

I'ell'oleum: Its History. Orhlin. Occurrenre. Pro .. 
duction. Physical and (,hemical Cnn�titution, Techno
louy. Examirmlion and Use�: tOJ!ethe,· with the occur· 
rellce lind uses of Natural Ga�. By William 'I'. Brannt. 
IIlustrat.ed bv 3 plates and 284 engravil1lls. 8vo. chHh. 
71" paj1e,. 1895 . ......... ... . . . . . . . . . . . . . . ... . . . .. . . . . .  $1 . �O 

l.tlntina and lIoiler .. [llakina. A Practicailland
book for WorkShOp Operat1on�. including an Appendil[ 
of 'l'ables. By a Foreman Pattern Maker. 'V i th ::38 
illustrations. :l6t pages. 12wo. cloth. Londun. 18B5. 

$3.00 
"pfri:!eralion. Theoretical and Pract.ical Ammonia 

r-tefril!eration. A work of reference for En"jneer� and 
others enlployed in the ntanallem�nt of lee and He· 
friu:eration Machinery. By 1. I. Redwood. WiLh 25 
pa�es uf tables. 161110, cloth. 146 paJ.(es. N. Y . . 18115 . 

$1.00 
Stcam PO\\lel' and Mill Work. PrinCiples and 

Modern Practice. R)' GeorJ<{e \V. Sutcliffe. 8vo. cloth. 
157 illu.trutions. 886 pages. London and N. Y .• 1895. 

$4.�0 

Steel Wo,·k. Allaly81 •• By J. O. Arnold. (Spec LUI-
��n�rSJ5
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Tnxidel'ulY. Meth0d� in the Art of Taxidermv. 
B\' Olh'er navie. With 00 full paf,{e engrHving�, chiefly 
drawn bv Theodore Ja�\ler. 'l'he whole containin" 50) 
flgur� cl early illustntting t he Jilodes of pl'ocpdnre i ll 
the art. Svo. cloth. 1&1 pages. 1�5 .. .. . . . . . . . .. $10. on 

'rf"Plh. Popular E�SRY!ot upon [.he Care of the 'l'eeth 
and Mouth. Bv Victor C. Bell. 12mo. cloth. 103 Pftlles. 
III ustrated . . . .. : ...................................... $1.2� 

Water �npply 01' TcnvIl8 aud the C:on",u'uc
tion of Walel·work8. A Practical Treatise for the 
Use of En�ineers and Students of En�ineerin�. By 
\V. K. Burton. \\'llh numerous plates and other Illus
trations. Quarto, cloth. 3().\ pages. London ..... $9.00 

FEEE_ 
Our entirely new CataloJrue of Scientific and Techni

cui Books. cOlltainin" over 3.0UO titles, and embracinJr 
more than 30) different subject�. with Authors' index, 
Will be maIled free on application to any address in 
the world. Address 

MUNN &, CO., 
Publishers of the "Scientific American," 

361 Broadway New York. 


