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HENRY CAREY BAIRD &: CO. 
INIlV�TRI.A L PUBLISHERS, BOOKSELLERS &; IMPORTERS 

SIll \l"nl n ut ";t •• Phi lndel phin. "n .. U. S. A. 
rr Our �ew aud Revised Catalogue of Practical and 

ScientiOc Book�. 90 pa,.:es, 8vo. and our other CataloJrUes 
BDd Circulars. the whole covermg every branch of Sci
ence applied to the Arts. 8ent free and free of postage 
to any one in any Part of the world wbo will fIll'IliBh hl8 
address. 

The Scientific American 

Reference Book. 
A most useful little bound book of 150 pages, com

prising, probab ly 1 the most extensive variety of stand
ard. practical, condensed information ever furnisbed 
to the public for 80 small a price. only 25 cents. 

Among its contents are: The Last CensUt� ot, the 
United States (1890). by States, Territories, and Coun
ties; Table of Cities baving over 8,tlXl inbabitants; 
Map of the United States-miniature outline; The 
Patent Laws full text); The Trade Mark Law (full 
text); The Copyril':bt Law (full text); Tbe Principal 
Mechanical J\Iovements-\Jlutrated by 150 small dis
Iitr8m8�f value to inventors and desillners 01 mechan
ism; .\ledallion Portraits of Distinguished American 
Inventors; Valuable Tables reluJing to Steam, Elec .. 
t.ricity. Heat, Metals, Weights, and Mea�ures. 

IT Sent l>u mail to anll address on receipt o! price, 
!old ct!'lIl!'t. 

Department of 

Science and Technology. 
Instructton by means ot laboratory and class-room 

practice in D rawing and Machtne .DesilZn. Alge!JnL, 
G�ometry, Physics. Chemlstr" ElectrIcal ConstructIOn. 

�:�h!Wor;.t��I�r!i�:.ri;aih:n��bani8m, Carpentry, 
Fall 'I'el'm Beil i u .. September 23. 

For application blanks and other information, address 
F. B. PRATT, Secreta1'1/. 

PRATT INSTITUTE, Brooklyn, N. Y. 

Split Die & Tap Holders for hOld!nge 
Machme 

Screw 
lJ:tag'es 
used In 
Bicycle 

Plates 
Four a880rtmenta for 

"_ each bolder. hOldl� uP'.�-"-· i: I 

to�ds�'i�%At 'h:::� 
trated cataWglu, 
WELLS BROS. & CO .. P. O. Box B, GreenUeld, Ma88 

Tho TYDowritor 
EXCHANGE, 

U Barclay St., New York 
We will save you from 1 0 to 
50 per cent. on Typewriters 
of all makes. 

IT Send!M cataloglU. 

VE GETABLE PARCHMENT.-A VAL-
uable paper on the properties. uses and manufacture of 
this product. Contained in SCIENTIFIC AM KHICAN SuP .. 
PLKMF.:-lT. No. 94�. Price 10 cents. 'ro be had at this 
oftlce and from all  newsdenlers. 

A Valuable gook 

12,'!"iOO Ket'ei"h,. 7US I-age.. Price $5. 
Rmnut in Sheep. jf,6. Half .. Jlorocco.8ti.1I0. 

This splendid work contains a careful compUation at 
the most useful Receipt. and Replies I':lven In tbe Notes 
and Queries of correspondents as published In tbe ,",cl. 
enlHie A mel'jean durlrurthe pasttlftr rears; together 
with many valuable and important addltJOns. 

C)vel' 'l',,'�lve 'J1hUlll'IRlld selected Receipts are 
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volume of the kind ever placed before the public. 
'l'be work way be regarded as tbe product of tl;le stud

Ies and practical e�perience ot tbe al;»lest chemIsts. and 
workers in all parts of the world; the mformation gIven 
being of t he highest value. arranged and condensed In 
conCIse form convenient for ready use. 
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tries. will here be found answered. 

Instructions for working many dUJerent prooeases In 
the arts ure given. 

pr���bYY !rn 11'::'3 I�n
t'h�'i,��� ':��h �b�cl:. �� ���M3 

vaiue in their respect1ve calltngs. 
Those who are in search of independent buslnes& or 

employment relating to the home ma.nufBCture of sam
IIle articles, 'Will find In It hundred!! of mo.t excellent 
IlIjfgestlons. IT &nd fur Ducri"Um Circular. 

MUNN &. CO., Publishers, 
8C1ENTIllIC AMERICAN OllllICB, 

361 Bre".a,.. lie. Yerke 

J,itutiftt jmttitaa. 

R 0 C K Madl of Largl BloDks of Emery Sit In Mltal. 
Fastest Orlnders known. Can grind anything 

Mnde Sb,.rp, ,.;tay Sbarp EMERY NO PICKING. 

Hundred .. In U.e 
for All Purpose ... 
IF' Send!M Circular, 

Will Fit any Mill name. 
Cheap as BOlt French Bubrs. 

Sturtevant Mill 00 .. Boston Mass. MILLSTONES. 

FI�� . . BID��Jl���� 
BROOKLYN FIRE BRICK WORK!S. 
88 VanDyke l!itreet. B llOOKLY N. N. Y. 

EMPIRE----
• BOILER CLEANER. ---COMPOUND 

We Don't OWer G ratllltie ... but our 
Circular will �Ive you the Information 
that

T�t!l
ut�: !�d�.u!�,��v��,,!;: provea, and be� mea bI/ til< Largest 

Railwalls and Factories'" the Ealft. 
OF FICE: 

Kemble Bldg.,19 Whitehall St., N.Y, 

• •  THE ONLY· ·  
Small Foot Power Drill Press 

Now ready for the market. 
For Bicycle Repairing and all klndl of 

Small Drill Work. Manufactured .�lallY 
for small work. Ju.t the thlnl': for rI
mentel's, EJectricians.lnventoreand ode) 
Makers. Made for power use without ltand. 

StUB at ....... 11/ a nommal price. IT FnIt��lrrl:g fl'l.-fr.ceJJ:, 
mall. 

218 :.Fulton St.. Brooklyn, N. Y. 

MESSRS. MUNN &; Co., SolicItors 
of Patents, have had nearly lIfty 
years' continuous experience. � 
one may quickly ucertain, free, 
Wh��t!'i,I�/��IiY�� K:��b� �� �mmunications strictly contlden-
�i to�btfn

d�ri'�:' �nf"�s and 

PATENTS 

BU R aL A R PROOF WINDOW LOCK. 
SUPPORTS and Lock.s the Sash at 

Anll Po(nt. Anll one can put It on. Ag""u make 
:.ro per cent. Sample 10c. S. A. Brown, Bu1ralo,N. Y. 

ENGINEERING FALLACIES.-AN AD. 
dress to the J(raduating class of the Stevena ]nstttute ot 
TechnuloJ(y, by President Henry Morton. on certain 
populur fal laCies likely to be encountered by young en
Ilineers. nnd which may sometimes lead even able men 
astray when met With in a new Q'uise. With 2 thmres. 
Contained in SCIENTU"]C AMERICAN SUPPLEMENT. No. 994. Price 10 centH. To be bad at thl. ofllce and from 
all newsdealers. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive tlrticle !lIving the detKils ot con
struction of every part of these vehicleA. With 15 en
Ilravinl!s. Contaiued in SCIENTIFIC AMERICAN SuP. 
PLEMENT, No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 

Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 6 and 1 horse power, 

., � 'all -" - ----

MONITOR VAPOR ENGINE AND 
POWER COMPANY, 

8 ERIE STREET. CRAND RAPIDS. M,CH,e" .. 
CA80UNI: LAUNCH ENGINEa AND LAUNCHEa 

ARMS LEes 
WITH RUBBER HANDS" FEET. 

The Mo.t Natural, Comfortable and 
Durable. OYer 16,000 In use. 

New Patent. and Important Improye
ment. U. S. GOy't Manufacturer. 

1l1natrated book of 430 pages and for-
J . mula tor meaeuring sent free. 
�'lT See illUlltrated article on ScL AM· - o! AUj1U8t 3, �_ 

A. A. MARKS, 70 IB�o�d .. ay, 
_
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TO BUSINESS MEN 
The value of toe SCIENTJ.I'JC AKERI(JAN as an adver

tlBlnl': medium cannot be overestimated. Ita circulation 
Is many times I':reater tnan that of any similar journal 
now publl.hed. It lloes Into all the States and '1'errlto
rieB, and IB read In all the principal IIhrarles and reading 
rooml of tbe world. A bUBlne •• man wants somethinR 
more than to 8ee his advertisement In a printed new ... 
paper. He wanta circulation. Thl. he has wben he ad
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertiBinl': 8j/ent InUue!lce you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN when se
lootlnl': a lI.t of publlcatlons1n which you decide It Is for 
your Interest to advellise. This Is frequently done for: 
the reMon that the agent gets a .arget commission troml 
tbe papers havlnl': a .mall Circulation than 18 allowed on 
tbe SCIENTIFIC AXJ<RICAN, 

For rates see top of 1Irst column of this page or ad. 
drelllllU UNN '" CO .. l'ubl18bers, 

361 Broadway, New York. 

A Complete !SY8tem for tbe Ireneratlon Of a 

OHEAP AND PERFEOT FUEL GAS. 
GAS BLAST FURNACES, 

for all kinde of Mechanical Work. 
HICH PRESSURE BLOWERS, ETC. 

IT IUtutratm Ca!alovua on application. 
Address,80 NASSAU I!!TltEET. NEW l.·ORI{. 

� · TELESCO�-��, '" . "_� w.& D.MOGEY. 
./ bAYONNE CITY N J 

The "Climax" Stereotyper 
AND Moulding Press Combined, 

for makinR perfect C elluloid Ste· 
reotYP"8toheWledln pl.ce of metal 
stereotypes. Also for making ltu b. 
her "'tam po. Should be In Wle In 
every prlntlnl': ofllce. See SCI.· AM� 
Dec. 00,1893. Send for circular to 

THE J. F. W. DORMAN CO. 
217 E. German St.. Baltimore, Md. 

Mannfacturers of 
Rubber StamPB, VulcanlmrB, S� 

type Machinery and Supplies. 

ELECTRICITY AND PLANT GROW

�Yrj:-d�fc�Im���:d",{. ... {;;l�h�;�:�·t��p.:'
r
.':,�I�.ugr:i: 

periments upon the e1rect of electrical Illumination 
upon the growth of plante. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT. No •• 990 and 991. Price lU 
cents each. To be had at tbl.ofllce and from all neW8-
dealerB. 

GiI�ru'3���S' �i��E�P' 
ments for Bands and Dmm Corps. Low� 
est prices ever Quoted. Fine Catalog, 400 

7 ..... ' Illu5trations,mailedfree ,. it gives Band 
Music& Instructions for Amateur Bands. . LYON .t BI!!LY, 33·35 Adami 8t., Meago. 

��I� �t�\iTc\T�N N INVENTORS. 
Experimental work of eyer,. deacrlptlon. Automatic 
machinery dea1fOled and built. IT Send for circular. 

MALTBY M�·G. CO .. Brooklyn, N. Y. 

EXPERIMENTS IN AERONAUTICS,-
An interestin� paper by Hiram S. Maxim. giving a hl8-
tory of his experiments in the construction and opera
tion of flying machines. with'" dlBcuB8ion of the preAent 
BtatuB of aeronAutics. With one III ustration. Con .. 
talned In 8cIENTI.I'IC AlIIERICAN SUPPLEMENT, Nos. 991 and 9911. PrIce 10cenb each. '1'0 be had at this 
ofllce and from all new8dealer •• 

© 1895 SCIENTIFIC AMERICAN, INC. 

THE M. & B. TELEPHONE. 
Ab.olutely Non.lnf.·lnlliDlf. 
Ab�olutely Guaranteed. 
Ab80lulcly tbe Best Excbnnlre 

SWITCH BOARDS. 
lllustrated catalogue on application Free. 

• •  IT Agenu Wanted. • •  

THE U. S. TELEPHONE CONSTRUCTION CD. 
131-133 S. Fourth St., PHILADELPHIA. • . 

ttl 

I 
HELLO, CENTRAL! 

Do you use telephones? [t so, we can "ive 
ou just wbat you want. Our specialty Is Blake 

�'ran2!lmitters. There is a •• best" in everything, 
and ours are tbe best. We supply complete 
tele£bones or all or any ot tbe parts to construct 
a t����'t'i ��i

e
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131 Liberty St� New York. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL IRON TOWERS 
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Ftre Sprinkler Plant .. 
Louisiana Red Cypress Tanks 

a Specialty. 

W. E. CALDWEll CO., 
219 E. Main Street, 

LOUISVILLE. Ky .• U. S. A. 
MEASUREMENT OF POWER.-BY G. 
D. Hlscn�. M.E. A description of severs I improved 
forms of absorpt1on and transmitting dynaDJollleter� 
for the measurement (If t he useful work of prime filnvers 
tn mills nnd t'actories. With 17 illustrations . (;ontRmed 
In SCIENTIFIC AMERICAN SUPPLEMENT, No. 992, 
Price 1 0 cents. To be had ut tbis ofllce aDd from ull 
newsdealers. 

SANITARY SOAP VASE 
I'REVEN'I'l'I disease, waste, pilfer
Ing of soap, clogglnll of waste pipe8, 
st�� ��)'ft"b��e�l'i.� A-"e�t. d��; 
pure sosp. 

'1' Ilt. Onlll Cuan, Sanitllrv, and Sa! e 
1VtlU to use soap. 

Agents lV anted. 

r-=-�. Sllnltary Soap Vlloe Co .. 

-.", ___ -=A:..q:.:u:.: e:.:d_u_ct_ B_I_dir:. . .:.._R_O_O_H_E_ S_T_E_It.:.,_N _._l:_'. 

Experimental & Model Work 
E. V. BAILLARD.1lJ6Llberty Street,N. Y. 

The Berkefeld House Filter 
Th< 0nl1l F'llter Remn!MIa Tzlpholdand Cholera 

..... �if:,ig !�U'';,�Ift'.,t I��:;"�e 
blnd

m.:::.>: 
eriea. It Jrtves a continuous flow of fil
tered water, a b s o l u t e l y  tree from 
germ.. It Is easily cleaned, as all im
purities remain on the surface o f tbe 
1IItering cylinder. Cylinders can be ster
Ilized by boiling In water for one hour. 
Send for Circulars and prices to the 

BEltl{ �:FEl.() FII/I'EIt CO .. 
4 Cedllr !Street, New York • 

FUNDAMENTAL PRINCI PL E S  OF 
Bualneu; 'l'heir Application in Practice.-A lecture de
livered In the Sibley College Course by 'I'. Dunkin Paret. 
A very interestinw presentation of the subject, full of 
pracUcnl 8uR'J{estionti as to �he conditioDs neces.Aary to obta111 business and prOfeSfo!lOnal success. Contftmed In 
SCIENTIF IC AMERICAN SUPPLEMENT, No •. 99� and 
999. Price 10 cent. each, '1'0 be had Ilt this umce and 
trom all newsdealers. 

BUSHNELL'S PERFECT LETTER COPYING BOOKS 

THE NEWSPAPER AND THE ART 
of Makinll It.-An nddress delivered at Cornell Univer .. 
Hit,. by Charles A. Dana. ed1tor of the New York 811n. 
Contuined in SCIJtNTIF1C AMERICAN 8UPPLEMICST. No. 
99:i. Price 10 cents .. '1'0 be had at this office and from 
all n eW8d�e= a�le= r= s� . 

__________________ __________ __ 

If you wunt the best IAtthe and Drill 

CHUCKS 
BUY 

WES'l'CO'l"X'S. 
StronpeB t 

�Pca=t 
and Duro.bil
otu, ('htap and 
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A rchitectural Books 
Useful, Beautiful and Cheap, 

Any person about to erect a dwelling house or sta
ble. either lu tbe country or city, or any builder wlshlnl{ 
to "xamlne the latest and best plans for a church, 
..,hool house, club house, or any other public building 
of hll':b or low cost, sbould procure a complete set of 
the A RCHITEcrS' AND BOILDEHS' EDITION of the SCI

ENTIFIC AMERICAN. 

The Information these volumes contain rendere the 
work almost Indispensable to the architect and builder, 
and persons about to build for themselves will1lnd the 
work suggestive and most useful. They contain draw
tnlls in perspective and in color, together with floor 
pl8Il!, costs, location ot residence� etc. 

Two volumes are pubUshed annuaHy. Volumes j to 
18, which Include all the numbers of this work from 
commencement to December. 189i, may now be obtained 
at this office or from Book.sellers and Newsdealers. 
PrIce, stitched In paper. '2.00 per volUme. These vol
umes contain all the plate., and all the other Interestlnl': 
matter pertaining to the work. They are of I':reat per
manent value. Forwarded to any addre88. 

DlUNN '" CO., Publltthen, 
361 Br_clwal', New York. 
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