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Founded b'U Mathew Oare1/, 1780. 

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

S10 Walnut "t., PI,i1adelphia, 1' ... U. S. A. 
tr'Our new and Revised Catalo�ue of Practical and 

Scientific BOOks. 88 palles. 8vo, and our other Catalog ues 
and Circulars. the whole coverin� every branch of Sci .. 
ence applied to the Arts. sent free and free of p08ta�e 
to any one in any part of the world who will furnish his 
Bddre.s. 

w. L. DOUCLAS $3 SHOE ISTHE BEST. 
NO SQUEAKING. 

$5. CORDOVAN 
� FRENCH&ENAMEUEDCALt. • 
�.$.3.!!'O FINEOAlf&I<AN6AROo. 

$ 3.� POLlCE,3 SOLES. $I)S2·$2. WORKINGMEN" 
J-' EXTRA FINE. � 

. $2.tl.� (bySSCHODLSHDES. . 'LA�IES. ",�$2!>J$2. I.� "GOl ,,�. BES1"DO.. �. 
SEND fOR CATALOGUE 

L.·DOUGLAS� 
BROCKTON, .MASs. 

You can save money by wearinlr the 
W. L. Doudas $3.00 Shoe. 

Because, we are the largest manufacturers ot 
this gradeofshoes 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 prollts. Our shoes equal custom 
work in style, easy fltting and wearing qualities. 
We have them sold everywhere atlower prices tor 
the value given than any other make. Take no sub-
8tltUte. It your dealer cannot supply you, we can. 

THE "CLIMAX" 
Stereotyper and Moulding Press 

�l':ibi��:��fya:�g rort';,"\<:JI�r"; 
place of metal stereotypes. Also for 
making Rubbet· !!'tampM. Should 
be in use in every printing office. 

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

THE J. F. W. DORMAN CO. 217 E. German foit .. 
Balt imore, M d .  Manufacturers o f  

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

TYPEWRITERS. 
wdgo��:��lftg��"p,,:.'{�l:!�a����1 �r;'.;�11Jr¥� 
world. Unprejudiced advice given. Illust'd cata. free. TYPEWRITER ,!15 Liberty Street HEADQUAI{TERS, 5 New York, U. S. A. 

Th� TYD�writ�r 
EXCHANGE, 

8 Barclay St., New York. 
We will save you from 10 to 
50 per cent. On Typewriters 
of all makes. 

pr SemL fur catalogue. 

...-HIGH GR.ADE ONLY. Warranted. Contract
ors desiring a trustworthy Jack Screw. ad
dress RUMSEY & CO., Ltd., Seneca Falls. N. Y. 

TRUCK. Patented July ",::Jt::=:1�:;�;:::;;ii--,,�iiij- ,��94t!grg��: 
� ment consists 

of a pivoted 
toe section and means 

0- for operating it, consist-- ing of a toothed rack 
and pinion. A valuable improvement. Patflnt JOT sale. 
For terms, address Jos. Frenette, Chippewa Falls, Wis. 

§!Rfi�.��!f.Ey�}::�:!� 
the days'salesthat can be sworn by. 
Bnforces accuracy and honesty. 
Three duplicate tickets, o ne for 
��;;o

o��r
i��e

at��,���i�a
a:: ��S 

will save you many times its cost. 
Best "Day Bo ok" on earth. �end 
for an illustrated catalogue wnlcn 
tells you all about it. 
CHICAGO AUT. REGISTER CO, 

W MONROE STREET. CHICAGO 

Star * -map� 
� W . ' 

* '  T-
By Richard A. Proctor, F.R.A S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in Nortb America. With deSCriptions 
accompanying each map, giving the names of the prin .. 
cipal stars and constelIations, shOwing their relative 
position s at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledlle of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in llxing in the mind tbe names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of tbe kind ever published. 

One quarto VOlume, elegantly bound in cloth. Pric e 

* THE" MUNSON" TYPEWRITER. * 
This machine is an Uevolution," the outgrowth of years of experience and the 

best ��B��e�t :n'!���:fc.
wo)� is

Ittr���:P�e:.:�f:aL:�I�p
n�t�O the 

l!:usily operated, with Uuiversn.l Key Board. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

inll 'l,!�:,�� e 
p��:s i��!,�� �ll"::�rf: �'ili��n�bra::.::es� eight, with carry-

Htghest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co" 171 E, Division Street, Chicago. III., U. S. A. 

A�wrIBEI 
Ma nufac tory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

llIanufactory Established 1761. 

The "Missing Link" Found at Last! • THE "KEYSTONE" B�� � gs!eI!'str!:e!!!: . • 
to Adjust, and Only Open Link 

Drop Forl<ed from bar steel 
on the market. 

Requires no tools to ad,just� and can
not work loos6,openO'l' faU out itn USB. 

OPEN. C CLOSED. � Drop forged from Bar SteeL � 
Superior in Strelll<th, Quality, and 

FinIsh. � C 
Drop Forgings of every descrip. 

tion, in Iron ... _Steel. CoPJl!1:, and 
Aluminum. lloist Hooks. W Tench
ea, Machine H andles. Shaftino Col-

lars, #.\'fL'1nElinth hhR��' �::�GE�O-:Vuts. No. 'l3�0 American St., Philadelphia, 1'a. 

MATCH � MACHINERY. 

THERMOSTATIC REGULATORS FOR 
Incubators and other Heat Applications. - By G. D.  
HiSCOX, M.E. Description of some thermostatic bars. 
heat rejlulat.ors, and ventilators that have been tested 
for relia bHity. and the construction of which comes with
in the means of most amateurs. With 3 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 9�9. Price 10 cents. '1'0 be had at this o.lIIce and from 
un newsdealers. 

H Y P NOT ISM: ��;y:e:.,=, re�bb'::nY:fi'e� sf�"un
s'iX book, $1. Dr. Anderson, S.A.8, Masonic Tern •• Chicago 

The best Motor in the world for driving all kinds of 
light machinery, noiseless., neat, compact; invaluable 
for blowtng church organs., rnnnillg printing presses. 
coffee mills, ventnatin� fans, ice cream freezers. meat 
�hO�:��C���i::�;�����e�VXd"�2B��g�fr��1:� iaeklls Water lUotor C o . ,  N ewRl'k, N .  J., U.�.A. -----------�-�-------
TOWERS AND TANKS 

PATEN1' 81(CTIONAL 
ALL IRON TOWERS 

of 4 aud 1'l Columns, Cor 
Water Works, Cities, Towns and Manu

factories. 

PLAIN, ALL woon TOWERS. 
ELEVA'I'ED TANKS 

for AutomatiC Fire Sprinkler Plants. 

Louisiana Red Cypress Wood 
"'anka a �pec inlty. 

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

LOUISVII.LE, KY .. U. S.A. 

The Berkefeld Large SUDnly Filter, 
The best and most reliableliiter i n  the '. 
market, tested and indorsed by many \. 
leading authorities in Europe Bond 
America. It gives a continuous flow 
of filtered water. absolutely free from 
germs. It is easily cleaned, as all im
purities remain on the surfcwe of the 
:filtering cylinder. Cylinders can be st� 
rilized by boiling in water for anhour. 
�eE1l*"i�'i'L"i: a'ird

lr�¥';Mo t�'b., 
4 Cedar Street, New York. 

The Bailey Automatic Bicycle Brake 00 is as quick in action as thou�ht it
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and elfective aId 

-it lOves him when wanted. BAILEY 
MFG. CO., 207 S. Canal St., CHICAGO. 

BEL TINGc��!����!GS!!!e!������!����������YORS'� 
.. -........ The JEFFREY MANUFACTURINC CO., COLUMBUS, O. 

pro Send for H93" Oatalogue HO." Branches: CHICAGO -NEW YORK. 

TURBINES Send for P amphlet. 
JAll1.E,; I.EFFEL & CO., 

• Spri ngfield, Ohio, U. S. A. 

MESSRS. MUNN & CO, Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. .Any 
One may quickly BBcertain, free, 
���J!bl:¥./��li't�ro Ef=bf ci,� �mmunications strictly confiden-

f:g� to
A

ob=r�� ��nf�:.ts and 

PATENTS 

TYPE WHEELS. MODELS I...EXPERIMENTAL WORK.IMAU.-w.cHIIIERY 
NOVUTI E8 • ETCc NEW lORI( 6TE"ClL WORK. 100 NA'a&AU 8! N.-Y .. 

ENGINEERS' MANU AL �r.,��\��'f91�I��lgthU� � 
p. cat� IOc. American Indus'! Pub. Co., �ridgeport. ct. 

KLIP BINDERS 
for Parers, Magazine'X..t etc. Content. 
��n!n�r=;t�:aries. 

o� §kY7� 
jor sample dozen. Oovers to order. 

H. H. BALLARD, 188, Pittslleld, Mass. 

OF THE TELEPHONE.--
By W. Clyde Jones. An interestinll paper rend before 
the -Chicago Electrtcal Association. With 14.', Hf!ures. 
Contained in RCIENTIFIC AMERICAN SUPPLEMENT, No. 9�S. Price 10 cents. '1'0 be had at this otlice and from 
all newsdeulers. 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND fOR CATALOGUE 
TO CHAS BESELERMAKER218CENTRE 5T. 

NEW YORK. ----------------------------
,,.=oa-::W�alch ... an'. Improved 'I'lme Detector 

�with 12 or 24 Keys, with 
Safety Lock attach

ment. Patented 
1876-6-7. Myinven
tions. and will sue 
all co ncerns selltng 
0f' using t he Safety 
Lock attachment. 
according to De
cision of Circuit 
Court of U. S. for 
S.D. ofN.Y. 

Send for circulars to 
E. IMHAUSER. 206 Broadway, New York. P. O. Box 2875. 

ELECTRIC TELEPHONE 
t!81t;?v\�t:�!Jo�o c��!-:;. ro�:tled t::���� 
fe��' :�3It;::r�:11�r

d 
o�fIi:'�tl�reatest conven .. 

A��:::���:���!O
a

S���r��h; 
neighbors. Fine instrumenta, n o  toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by anyone, 
never out of or der, no repairing, last� a life 
time. Warranted. Amoney maker.caWrite W. P. Harrison & Co., Clerk 10, Columbus. O. 

on't Kill Yourselt 
SMOKING. Use the RMLESSSMOKERCURE 

NO SMOKE IN THE MOUTH. 

S2.�0, postpaid. i MUNN & CO., Publishers, I 361 Broad .... al', lSew York. 
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PROPOS ilLS. 

PUBLIC LIGHTING SOLICITED. 
Sealed proposals for furnishing the city of Waco. 

�::ftihfs�¥o�l�c;6lfc ���J�f���t��:�20�s���ro�i;���b��� 
(3) yea"" five (51 years, and ten (10) years. Speciflca
tiona and fun information can be obtained from City 
Secretary of Waco, Texas. Proposa1s will be opened by 

��c�a;�ia��t �cl�'6��'::' o����ra.al�rs olilce in 
Address proposals to C. C. McCULLOCH, Mayor of 

Waco,Texas. 

Patent Electric 
VISE. 

Wbat is claimed, is !'lDoel-"-__ 

saVing; no turnIng of 1j�����!tMI :�;l� bo��g 
8�rJI�i�ove:���� M 

The screw and nut 1S not used 1-10 as much as the 
old way, consequently will be that much less wear. 

-MANUFACTURED BY-
Capital �Machine Tflol CfI., Allbllrn, N. Y. 

- - - Pat'd Rtoversible iI� --
- CHUCKS2I

h!z��!l�t��� 
�-- J awo. Inus. catalogue. The standard 

Chuck since 1882. Address W. WHIT
LOCK, R.l!15, 39 Cortlandt St., New York -----------------

"'(�IE N CE SC II OO L .-Special training for scientill� and technical schools or for business. New buildlngi modem appointments. Betts Academy. Stamford, Ct. 

ALL �--J; 7 CASTINGS FROM SP_ECI!-.l E.fiN': 
-<:-OEVlIN Y. CO'" fiNE TINNING J�N pl'i�T -''''' 

� '�E 1\ 0L AND FINE GRAY IRON ALSO STEEL 

,0) Qi ,\,: FINISHING. NING J f,IiOMPI LEHIGH AVE � AMERICAN� PHllA � 
ELECTRO MO'l'UR. SIIIIPLE. HOW TO 

�f;r d��i�ra:J'����;;����8;o: �e�%a�s���f�� 
amateurs to make a motor wnich min-ht be driven w� 
advant age by a current, derived from a battery. 
which w(luld buve sutticlent power to' �perate a f 
lathe or any macblne requirin� not over one man pow 
Witb 11 figures Contained in �C[KNTIFtf' AMEltH'� 
SUPPLICM KNT. No • • j41. Price 10 cents. To be bad '. 
this ollice and from all newsdealers. , 

AT LAST! to���c/�lll� 
�XLER... 

The only one. Saves annoyance. Saves tabor . 
KRII)].ER MFG. CO., 

Jr Aoents Wanted. Grand Rapids, M i ch. 

V8u USE GRINDSTONES? 
11 so, we can supply you. All 
IDoulited and lllllllnlHlted. 
kept in stock. Rem ember, 
specialty of selectln g stones 
cial purposes. pr Ask for 

The CI,EVELANn S'!'ONE 2d Floor. Wilshire, Olevel�nd. 

A Valuable Boo 

12,500 K"ce iptl!. 70S P .. �es. Price $5. 
Bound in Sheep. $6. Haif-�M01·0CCO, $6.110. 

Tbis splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and �ueries of correspondents as published in the :-'ci-

��� m�:;�:l�:�� ��if���i�� afiJjrtTci:is; togethe� 

h::�1l�lj:8� Vn
eeJ;�l �;:U��a��h�i�h:-���� ;r� 

being represented. It is by tar the most comprehensive 
volume of the kind ever placed before the public. 

�ehe work IDay be regarded as the pl'oduct of the stUd
ies and practical experience of the ablest chemists a�d 
workers in all parts of the world; the information giveI! 
being of the llighest value. arranged and condensed ill 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relatin� 
to formulre used in the various manufacturing ind us
tries, will here be found answered. 

Instructions for working many diff'erent processes jn 
the arts are given. 

pr���:y �IY 11":8 i�'i��t'},�� r::�h �h"a'tcfs �� ���� 
value in thetr respective callings. 

�l'hose who are in search of independent bUsiness or 
! employment, relating to the borne manufacture of sam· 

pIe articles, will lind in it hundreds of most excellent 
suggestions. 

pr Smd fur Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Y ... k 
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