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HENRY CAREY BAIRD & CO. , 
INDUSTIUAJ, PUBLISHERS, BOOKSELLERS &IMPORTERS 

810 Waln ll t !Sl., l'llilndelpllin, PD., U. S.A. 
lB'"'Our new and Revlsed Catalogue of Practical and 

Scientific Books. 88 pages. Svo, and Our other CatalOgues 
and Circulars. the whole coverm!! every bran en of Sci .. 
ence applied t,o the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
addre�s. 

w. L. DOUCLAS 
$3 SHOE ISTHE BEST. 

NOSQUEAKING. 

�5. CORDOVAN FRENCH& ENAMELLED CALF. • 
$4.$.3.5_° FINE CALf&I<ANGAROlI. 

� 3.!i!I POllCE,3 SOLES. 
$,>5.2.$2. WORKINGMENS �. EXTRA FINE. 
$2. $1.7.,li BOySSCHOoLSHOES. 

·LADIES· $-1$;?f>J$2,$J.?§ NGOl �. BES1' DO 4. 
SEND fal CATALOGUE 

L'DOUGLAS, 
ROCKTON, MASS. 

You can 8ave money by wearing the 
W. L. Doull'la8 $3.00 Shoe. 

BecRuse, we are the largest manufacturers of 
this grade of shoes In the world, and guarantee their 
value by stamping the name and price on the 
bottom, which protect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere at lower prices for 
the value given than any other make. Take no sub
stitute. It your dealer cannot supply you. we can. 

Capacity up to 200 tons per boor. 
Has produced more ballast, road 

metal, and broken more ore thaD 
all other Brearte s co·mbined. 

Builders of Hig-h Grade IHinlng 
Machinery. King�Darragh Con
centrator. Connersville Blowers. 

I:"lend for Catalogues. 
CATES IRON WORKS, :;0 () �o. elilllQIl �t.. Vbicngo 

. Y. 237 C. � ranklin St .. Boston, Maes. 

IF YOU 
WANT TO KILL FLIES 
Send 25c. for a Ventilated Bug Killer. 3 for50c, Amuse
ment for whole families. Agents wanted in Southern 
States. R. P. l\lURGAN, 369 North Ave., Bridgeport, Ct. 

$1 000 for an In�e(!t tbat the MAGIO MOSQUITO 
BITE CU RE and INSECT EXTERMINATOR 

will not kill. Try it for Sofa Beds, Roaches, etc , and for 
driving away mosquitoes. NOll-poisonous. Sold every
where. SALLADE & co., 53 W, 24th St., New York. Mfrs. 

on't Kill Yourself 
SMOKING. 

the HARMLESS SMOKER 
NO SMOKE 

IN THE MOUTH. 
It retains a11 the flavor and enjoy-

of smoking a cigar without the 
Can be used for cigarette 

and makes it absolutely 
as it prevents inhaling: ��n'auiio;hir:e

ab�ir�l�Y�� 
you are skept1cal. 

Rl���g8
N

LPs"alg�;r,��rCago. 

EVERY STOREKEEPER ��ox�t.� 
graphic Registe r. It gives you a record of 

the days' sales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate ti ckets, one for 
customer, one for cashier and one 
for you. It makes no mistakes and 
will save you many times its cost. 
Best' 'Day Book" on earth. Send 
for a n  illustrated catalogue wilicn 
tells you all about it. 
CHICAGO AUT. REGISTER CD. 1M MONROE STREET, CHICAGO. 

EGGS. 
JUST PUBLISHED. 

s; tar * III a P$ 
By Richard A. Proctor, F.R.A.S. 

* * * 
A series of twelve elegantly printed Maps fJf the 

Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying- each map, gi ving the names of the prIn
cipal stars and constellations, showing their relative 
position'!. at given hours and days of tbe month. 

A most beautiful and convenient work, specially 
adapted for the use of those wbo desire to acquire 
a general knowledg-e of the starry realms. 

To whicl1 is added a description of the method of 
preparing and using artificial luminous stars as an aid 
ill ftxing in the mind the names and places of th€ 
various stars and cunstellation�, by Alfred E. Beach. 

Altogether this is one uf the most popular, useful 
amI val uable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$�.�U, po.tpaid. I 

lV.i:UNN & CO., Publisher's, I 361 BI'oadway, l'iew York. 

J Citutific !tUtticau. 47 

"THE DENSMORE" "Pacific" & "Union" 
,. 'rite \\�n"'d's (;;l'eatesl 'f1!'p('n'l'ilel'." Gas and Lightest touch which means least fatigue. 

I Gasoline 
Engines, 

With fewer parts than others attains more ends. 
The material and workmanship insure durability. 
Adopted by the United States War Department. 
FREE-Descriptive Pamphlet containing testimonials from leading concerns. 

Marine and �tationary. 1 h. p. to 7.') h. P. DEN�MORE TYPEWRI'J'ER (;0., �U2 Broadway, New YOl'k. Safe, Simple� Economical. 

LIGHTNING CONDUCTORS. -A : 
valuable and exhaustive paper g-iving Reynold's instruc- ' 
tions for erecting and testing Jightninl! rodR Contained 
in SCIENTlFIC AMERICAN SUPPLEM F.NT, No. 906. 
Price 10 cents. '1'0 be had at this office and from all 
newsdealers. 

�����-

Talcott's Acme Steel Belt Hooks. 
Strong Grip on the Belting 

See illustrated notice in SCI. 
AM" July 7,1894. page 7. 

Trial package containing 100 
books, assorted sizes, $1.50. De-

W�.
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s�:ep��o�i��nce, U. I. 

FOR S.A.LE_ 
Boring Bit Patent, No. 521, 4 30, June 12, 1894. Bores 

large or small holes, either straight or tapering, in either 
�6r:�;i��ie :l�Y�� f6���gt�;�.0I

FO�����t �����;:ent 

CHAPIN & CO., Spl'lngfield, IlIn.s. 

TO MANUFACTURERS 
and others seeking a desirable 

LOCATION FOR FACTORIES. 
O n e of the most beautiful towns in Southern IllinOis 

is situated at 
PELLONIA, ILL. 

This thriving town is located on the north bank of the I 
OhIO River, two and a half miles below Paducah, Ky.; 
three miles below the mouth of the Tennessee river ; 
and twelve miles below the mouth of the Cumberland 
�\iJr 

M:���t��Ji-�i;���!\1s
h
a�0:����ll����r a ����lli 

inhabitants, and at present has one saw mill and flour 
mill. Excellent church and scbool advantag-es and 
healthful climate. In addition to two daily packet lines, 
the Paducah branch of t.he Cairo Short Line R.R. enters 
the town from the north, giving direct communication 
with St. Louis, Mo., which IS distant only 159 miles. The 
town is surrounded by an almost unbroken forest of 
timber, presenting an inviting and very desirable loca
tion for all kinds of woodworking establishments, espe
cially box, barrel and hardwood factories. Manufac
turers contemplating a change of location, or those 
r�rt���u��:s��3u:J���ta���I�f 

d?h;:e
l�C��i��:es��r��: 

spondence invited. Further particulars may be obtained 
�k�m-"s".1oi�iEl·ci;,/i; �<w�?'p:tl�[jo;:��a�:��ll.; 

MESSRS, MUNN & Co., Solicitors 
of Patents. bave bad nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
;:���bl:l£/��ft���ro Ef���blY C�� 
Communications strictly confiden
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scienf'(fic 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 Broadway. 

SECOND-HAND BOOKS-Scientific and Mechan· 
ical-at low prices. Send for catalogue. INDUSTRIAL 
PUBLISHING CO.,22 COllege Place, NEW YORK, 

���� TYPE WHEELS. NOOELS &.IXPERIMENTAL WORK.SMAllMACHIRDn' NOVEl-TIES. ETC. NEW TOM 3TEr4CIL WORlli5 100 NASSAU &! N.Y. 

AMMONIA MOTORS.-A DETAILED 
description of the apparatus devised by 1\lr. MacMahun 
for the recovery of the ammonia employed for the pr(l� 
pulSIOn of cars in a motor of his invention. With]3 
illustrutions. Contained in SCIENTIFIC AMERICAN 
SUPPJ.EMENT, No. 94-4-. Price 10 cents. To be bad at 
this office and from all newsdealers. 

pose and Its A ccomplishrllent.-By Prof. R. H. 'l'hurs-
���i to

A 
t\i�P��g��ug1i���h

iill
j
l����t�rie

a�� ���i���r�� 
of techllIcal education in the United States. and its de
velopment as a part of a state ::,md national system. 
Contamed in SCIENTIFIC AMll:HICAN SUPPLEMENT, 
Nos. 9340 lind 93�. Price)O cents each. 'ro be 
had at this Office and from a.l1 newsdealers. 

THE GGCLlMAX" 
Stereotyper and Moulding Press 

combi�ed, for making perfect (�t'llu
loid Srel'eotYIH'loij to be used in 
place of metal stereotypes. Also for 
making Itubhel" �tanlp�h Should' 
be in use in every printing office. 

See SCI, AM" Dec, 30. 1893, Send for 
circular to 

THE .r . F. W. DORMA N (;0. 
217 E. German "t .. 

BnltimoI'e, IUd. 
Manufacturers of 

Rubber Stamps, Vulcanizers, Stereo
type .Machinery and Supplies. 

\VORTHl.EV STA].]. WORK�, 53 
.Elm St., Boston, Mass., have sold 8000 of his 
Patent �5-1b. SJow Feed Oat Mangers. Price, 
��.�.OW ]l:":'Ef4� �?Brr:?a�m���t�i;hl1a

Y .  
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A1...-UI"""IINIU r-'1 
OMODE:L. ENGINE CASTINGS C£SC�IPTIVE P�ICe: LIST FREE: 

CHAS.W. STE VE:NER.. TARENTUr--1 PA. ' 

AMEo�����BE�H�! J.��A!E���t CO. 
A COJnplete 8ystelll for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 

for all kinds of Mechanical Work, 
HICH PRESSURE BLOWERS, ETC. lIT Illustrated Catalogues on application. 

Address. 80 NASSAU STREET, NEW YORK. 

already 
in many 

estabIish
country. 

can learn at home 
without a teacher; no knowledge of shorthand necessary. 
Don't waste your time; begin praetiee NO\V and you 
will be ready for \VORK next month. G. K. Anderson, 
Rth Floor, \Vorld Building, New York City, U. S. A. 

SANITARY SOAP VASE 
PREVEN'I'� disease, waste, pilfer. 
ing of soap, c10gging of waste pipes, 
stain of marble. uncleanly soap dish. 

AFFORDS each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Saje 
1Vay to 'Use soap. 

W. R. RANNIE. 
Rochestel', N. Y., U. S. A. 

MATCH � MACHINERY, 
J.;atest improved. Complete plants furnisbed. .rOS. C. 
DONNELLY, 1209 Buttonwood Strcct, Philadelphia, Pa. 

SAFETY THRUST COLLARS 
SO],JI) A NJ) Sl'].l'l'. 

Of charactnr and at price to suit 
the most critical buyer. Dealers 
in shafting will commIt their 
interests in writing for Price 
J�ist and Discounts. 

GOUVERN-:r:UH MAC'lIINB Co., (}lIuverneur, N. y, 

IT·HORSE·N·&CASS·ADY·C().'� 
141& 148 Waba8hAve.CmCAGO. � � 

��������ce BICYCLES $50 � 
t r..U US Sporting and : � \l 11 AthletiC Goods. ! . 1 t Cut this out and send with 6c 

�. � in stamps for 200 page catalOgue�'������ t �����: ��:i.�l.sr.�:�i�.: ::;�:�::. � ................ ........ 
SINTZ GAS ENGINE CD. 

GRAND RAPIDS, MICH., 
u. s, A, 

THE GI.OBE GA� ENGINE COlllI'ANY, 
1)3 N. 7th Street, Philadelphia, Pa, 

The Berkefeld House Filter. 
The best and most reliable filter in t he market, 

tested and indorsed by many leading au
thorities in Europe and America. It gives 
a contit1uous flow of filtered water, abso
lutely free from germs. It is easily clean
ed. as all impul'lties remain on the sur
face of the filtering cylinder. Cylinders 
can be sterilized by boiling in water for 
one hoUl'. Send for circulars and prices to 
the IH:ItKEJ;'I;;t.1) FILTER CO .. 

4 ()e dal� StI'eet, New YOI·)\.. 

KEEP THE HEAD COOL. 
The Braided Wi .. Sprilll: 

Illillow IS Cool and 
Cleanly. Comfort

able as down or 
feathers. Practi
cally indestruct
ible. Price, up. in fine 

Adult's, 
; Couel:, 20 x 2D, $3,(](); x 22, $2,50. express prepaid, on receipt of price. Address 

Wells Mfg. Vo., 1112-1116 Noble St., IJhila., ]Ja• 

,� TElESCOPE;'''DFO� CATALOvU£ 
W.& D. MO G [yo 

• BAVO NNE CITY. N.v 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has these Great Advantages: 

The speed can be instantly changed from 0 to 1600 
without stopping or shiftmg belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range-a won· 
dt'-rful econnmy in time and great saving in drill 
b reakage. Send for catalogue. 

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

TYPEWRITERS. 
All makes half-price. Rebuilt t) equal new .. Shipped 

without deposit to responsible parties in all parts of the 
world. Unprejudiced advice given. Illust'd cata. free. 

TYPEWRITEU (45 Liherty Street, IIEADQUAHTEHS, 5 New York, U. S . .I\.. 

CHUCKS The National 
All sizes and st.Iles 
Pat'd Rt'versible 

Jaws. lllus. catalog-ue. Th e standard 
Chuck since 1882. Address W, W HIT. 
LOCK, R. 145, 39 Cortlandt St., New York 

(;'eared 
Universal Lathe 

Cb ucks, I I�athe Chucks. Made by 
\"e!'itcoll ;0., Ulleida, :\. Y., t:, �. A. 
Ask jn!' C!ltn/nUIl(, 'ill l'}llq/IKh, FTP1!cfl, SfJ(lnish, or GI'r1l1fLll. 

�'] HST PHIZE A'!' COLFMHTAN F1XPOSITION, Itl93. -------------�---�� - -

ALL��LE: CASTINGS Ff\OM SPECIAL ERNS 
JA "-="1\ C ANn FIN£ GRAY If\ON AL 0 STEEL 

O FINE TINNING J��p.1r 
S FINISHING. NN J r.�OMf\ LEHIGH AVE & At,1ERIGAN.5I PHllA 
--����-����--��---

A New and Valuable Boo!� 

Manufacturers of the�iIllz l-ita- 12,500 ReceilltH. 70S Pnges. Price $5. 
t�olla,:y all,d l\�uI'illt:' G-u",.and I Bound in Sheep. $6. Balj-l'loTOCCO, $6.50. !d����JIIrO:�IB���:s�nfsir;���l� 'l'his splendid work .contains a c�ref�l c 0IppUation of 
Lighting. Runs with manufac- I the most �seful Receipts and Rephes gIven I.n the NQt�s 
tured or natural g-as- Boats and and .Quenes of .correspo�dents as pubhshed In the l"Cl
launcbes. Prices within the reach e�lt .fic A Inel'l can dUflp.g the past fiftr rears; together 
of all. Il.T Senri tor Catalogtte. WIth many valuable and Important addltlOns. 

Mentionthis paper. «'vel' 'II "'t-" 1 Y(' 'I'l! 011 !"on lid selected Receipts are ! ---------------------- here collected; nearly every branch of the useful arts 

?8u USE G R I N OS TON E S ? I ��i���eEi'i'l;'��T�d J;�: �fa�:� �e1g;��h�0�W�ensive 

If so, we can supply you. All sizes I ie�'��d�����l
b:i�::t���� �s

f
ti£eP:�l��£�g!��:t�t.i�d k!�t:i�l�t�ct�d R����b�I;'�� ����y: workers in all parts of the world ; the information given 

specialtyof selecting stones for all spe- bein� of the hig best value. arranged and condensed in 
cial purposes. � Ask jor cata/()Qlte conClse form convenient for ready use. 
'l'be (�I.KVI£I.ANJ) �'l'ONE «jU. to

Ai���I�v���jn��fie
t�!�fo��b�!��¥K�ti!fn:1�J�� 2d Floor, Wilshire, Cleveland, O. tries, will here be found answered. 

* THE" MUNSON 
Instructions for working many dift'erent processes in 

" the arts are given. T Y PEW R I T E R * 'l'hose who are engaged in any branch of indu�try 
• probably will find in this book much that is of practical 

�rhis machine is an U evolution," the outgrowth of years of experience and the value in their respective callings. 
best ��s���e�f :��h�:rc.wo��. is

I� .;f:.��:p�.�I!yr�at;��t�:;�t�O the rlbose who are in search of independent business or 
• Eu",i I�' H,."I'a ft·d. with IJlliver�nl K�" HORl'd. ��P!�r���:,.:�la��l f� ��e

h���;e�:�¥f����r:x
ote���t 

INTERCHANGEABLE STEEL TYPE WHEEL, suggestions. 
durable and f'a",i I�' kept in order. :-ro keys, 90 characters. Weight. with carry

ing case, 16 pounds. Special wheels for different languages. 
H1{}helit Medal Awarded, World's Fair, Chicago,1893. Send for circullJr to 

The Munson Typewriter Co., 111 E. Division Street, Chicago. III., U. S. A. 
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