
FfrlMlded by Mathew Oarey,1785. 
HENRY CAREY BAIRD .t. CO. 

$titutifit �tutritatt. 
HOW MANY THOUSAND KNIVES ��J��t"o

u.rrg�'h:;'���ld �,,�!,iJt�a�Xyt�.,"���l!gtn����I:?t��'f:::'a::,r� manner and get sold too. This knife Is made on .honor. Cut is exact size. blades warra.nted. ¥llce65c., but for awhIle sa.mples �"e�V?I�;�P*��dL��y+s8�bl .. .fe ��I1�: :ir,(t���. ;hb��: . 600. Knife R.nd !:Shears."1. Prun ... .. '" " Ing knife. 75c. ·Uraftin .... 250. 

237 
PROPOSALS. 

PROPOSALS FOR IMPROVEMENTS IN 
MAIL-BAGS, MAIL·CATCHERS�ND 
MAIL· BAG J.ABEL-HOLDERS. 

Industrial Publishers, Book.eners, and Importers, 
810 Walnut St .. Philadelphia, l'a., U. S. A. 
crOur new and Revised Catalogue of Practical and Scientific Books. 86 pages. Bvo. and our other Catalogu�8 and Circulars. the whole covering every branch of ScI­

ence applied to the Arts. sent free and f�ee of p.osta�e 
to any one in any part of the world who will 'furnlsh hlS , 

" '"'' . Buddtng:,55c. PrUnilljil' shears, 
!lOc .• postpaid. Hoi· POST OFFICE DEPAR"rMENT. WASHINGTON. D. C .. -Ilround razor, February 28. 1891 .-Sealed proposals from patentees or 

;;;s�R'S HAND-BOOK OF LAND I 
AND MARINE ENOINES. 

B�� stS��3f�� ����e::'������s t��r ���t�n! ot�i��e a�� �r;:l�l�e���: illus. free bags of any kmd, and In the constructIOn of man�bnlls. 
U F!.OW to I �a�;��};��r:t ��?s t\���;fu!��t ��iNig�o'g,a(i)�\�Sd�!� 

Contafning a description and illustrations of every 
description of Land and Marine Engine in use at the date of its publication. whether simple 0·' compound. 
��[ii�����I�;peJ.tig:�·nra���. s;�e:��'o�i���� J �t�{h ��y�; 
for their care and management. Price ......•. . . .  '3.:JO 

Dy STEPHEN ROPED, Engineer, 
AUTHOR OF 

Practical Handy-Books 
-FOR-

ENGINEERS AND FIREMEN 
��r:i31"tb�::gl tt�o�t"eam' :Boiiej.�·:::::::::.: :����. $t� 
Hand-Bouk of Modern Stearn F'ire Engines. . • • • • .  . .. 3.50 

F I R E F E LT i!��le���Fe�O:��2N2U�!J�GAs�e!!.�,R!�� 
finely dIvided fibrous state. Indestructible by heat and 

• unexcelled as a Non-Cond¥ctor. U.�. Navy �estM show 
it to be snperiorto Hair Felt in Non-Conductmg qualItIes. Made Into sectlOnal form 
for pipes and into sheets and rolls for larlle surfaces. Send for Samples. 
Asbe.tos Boiler Coverinlrs, !Steam Packinlrs, Asbestos Cloth, Asbe.tos 
��I�di:;L��;i�'i��:SPENCE CO .. �9 and 61 Liberty St., New York. 
BRANCHES:-Philadelphia, Ohicago. Pittsburgh. Boston. 

EVERY USER OF MACIUNERI 
SHOULD LEABN 

How to Use Loose Pulleys. 
in'[01·mati.on on this sub­

OIl r U Catalogue 
free t 0 any address. 

& TIFT, Cincinnati, Ollio. 

STEEL NAME STAMPS, STEEL Figures, Alphabets. Burning Brands. and Loa' Hammers� Printing Dies. Brass Signs, Door 
PlateR and Seals. 
B�hLJ:,:�a&St��fe;'��1;,�W6. 

ICE·HOUSE AND COLD ROOM.-BY R. 

a'i;
s
J����:�� �h�sr�����tf�gi�e���::::,,::::::::::: �:� 

Roper's Use and Abuse Steam Boiler ........... ....... 2.00 ELECTRO MOTOR. SIMPLE. HOW TO In8����e� .. ��.�. �������.1
O
.�� .. ��;

r 
. . ���.

i
�;��.� .�.�. 2.00 ��f�r d��i�era:dO����r-;Pt����o: �e��

a
��\��: 

G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN SUP­PLEMENT, ii9. Price 10 cents. To be had. at this office 
md of all newsdealers. 

Catechism of High-Pressure Steam Engine� . ........ �.OO amateurs to make a motor which IDhzht be driven with Young Engineers' Own Book . ... ,,' ,., .......... ...... ,3.00 , advantage by a current derived from a battery, and 
TYPEWRITERS. l Largest like establishment in the world. First­
class Second-hand Instruments athalf new prices. 
Unprejudiced advice given on all makes. Ma.­
chIDes sold on monthly payments. Any Instru· 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Dlustrated Catalogues Free. 

They are the on"ly books of the kind ever published in I whicll would bllv� 8UtHct�J?t power to operate a foot this country, and they are so Plain that any engineer or la�he or any machlne requIrll�g' n.ot over one man power. fireman that can read can easily understand them. "ith 11 figures ..... Co�talIled In �CIENTIFIC AMEn.ICAN 
Send for Descriptive Cata]ogu� muiled free. �;�����a':O� �rt �e":�;:le�� cents. To be had at 

th:ca':i�!� bltg�s �it���a o:n ����ig� �j1lst
t
���� part 

o
f 

a:r Send money in Reg;.ured Letter. P. O. Order, or 
Postal N oie. 

EDWARD MEEKS, 
1012 Walnut Street, Philadelphia, Pa. 

ARCHITECTURAL BOOKS. 
Useful, Beautiful, and Cheap, . 

To any person about to erect a dwelling house or sta­
ble, either in the country or city. or any builder wishing 
to examine the latest and best plans for a church. school 
bouse. club house. or any other puuIic building of high 
or low cost, should procure a complete set of the ARCHI­
TECTS' AND BUILDERS' EDITION of thp. SCIENTIFIO 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the archItect and builder, 
Bnd to persons about to build for thems.lve� they will 
tInd the work suggestive and most useful. They �ontain 
colored plates of the elevation. plan. and detail draw .. 
ings of almost every class of bui1diD'Ct with specifica­
tiou &ild approximate cost. 
Nine bound volumes are now ready and may be oIr 

tained, by mail. direct frcJm the publishers or from any 
newsdealer. Price, $2.00 a volume. Stltchpd in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

GRAND PRIZE-PARIS EXl'OSITION, lSS9 

THIN PANEL STOCK 
In Whitewood, Walnut, etc. 

!!��R!:3i,&�e1IPlh�� 1r����la�d.,��t;19�r!ln�r\!�i��": 
given to this industry. The only" 8ysteme " introduced 
into Europe and America that produces a perfectly sound cut board. 

HENRY T. BARTLETT, 
CABINET WOODS I MAHOGANY 

and VENEERS, SAW MILLS, 
200 Le-wis Street. Ne-w York. 

ELECTRIC POWER TRANSMISSION 

\�e:��t�o�P;I����·�
B

lhJIwo�k �fr�,!13�
n
Son:t.o��:J fhe application of electrical a-pparatus to mining pro­

cesses. with some practical suggestions and statements from those who have had personal experience in the operations of such apparatus. With 2 HlustratioDs. Con­tained in SCIENTIFIC AMERTCAN SUPPLEMENT. No. 
7'S3. Price 10 cents. To be had at this office and from 
all newsdealers. 

PATENTS! 
MESSRS. MUNN & CO., in connection with the publi­

cation of the SCIENTIFIC AMERICAN, continue to ex .. f�if;v��¥��:.ements. and to act as Solicitors Of Pateuts 
In this line of business they have had JortV-One vears' 

experience. and now have unequaled facilities for the pTeparation of Patent DrawinJl"s, Specifications. and .the 
prosecution of A pplications for PatentR in the Umted States.. Ulnada. and Iforeig-nCountries. Messrs. -'lunn & Co. also attend to the preparation of Caveats. Copyrillbts for Books. Labels. Reissues, As�ngnments. and Reports 
on InfrinJ,!'ements of Patents. All business intrusted to 
them is done with special care and promptness. on very reasonable terms. 
ta�r�f�flli�!�r�R���� ��o���:�e�ts :gg

l
h��iOt� c�: 

cure them ; directions concerning Labels. Copyrt�lhts, Designs. Patents, Appeals. Reissues Infrinl{ements, As­
signments, Rejected Cases. Hints on the Sale of Pa­tents, etc. 

We also send.. free of charge. a Synopsis of ForeiJl)l fa­
tellt Laws, showing the cost and method of secunng patents in all the 'principal countries of the world. 

11IUNN &- CO., Solicitor .... t· Patents, 
361 Broadway. New York. 

BRANCH 0�'FWE8.- No. 6'.i2 and b"24 F Street, Pa­
cillo Bulldlnll, near 7th Street. Washinllton. D. C. 

&J!Elt!ST ����! 
II THE WORLD. 

.... Speed. Comfort and Safety. . AGENTS WANTED. 
Large IlIuslrated Calalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
S'I' Al\LF'ORD, CONN. 

lCE-H O USE AND REFRIGERATOR. 
Directions and Dimensions for constructiOn, with one 
���:���o:'ea��n��h:��

s
;'i. -:�� ���I�r�f�o�g! 

out the year at a temperature of from &0 to 36°. Con .. tained In S(,IENTIII'IcAMERICAN SUPPLEMENT No. 116. Price 10 cents. To be had at this office and of all news­
cWuers. 

BLUE PRINT Paper, Superior Quality. 
Photoa-raphlc Supplies. Send for catalo,lZue. 

T. H. McCOLLIN & 00 .• ItJ30 Arch Street, Philadelphia. 

'l'YPEW.RI'l'ER t 70 Broadway, New York. 
llEADQ.tl'A.R'l'ERS, f 144 La Salle St., Chlcago,j 

'B���:��!!ri!�E��e�I����a!!!!If��� 
c centage of water used, either with full or part 

Rate drawn, and is the simplest constructed and best tlni�hed wheel in the market. Can till your . . order promptly. BURNHAM BROS .• YORK, PA. 

IMPORTANT TO PATENTEES. Inventors of Novelties. etc., will find it to their interest 
;�e��;�h�ti1��ard

a
{i�nlo;ap:rch��i:��d 

t
�::;lr]fe: partment, Franklin Square. New York. . 

FAMILY ICE MACHINE �rnu'it;d�o�
f
�;' 

I,. Dermillny.126W.25th St�N. Y. State Rightsjor Bale. 

KOCH'S DISCOVERlES.-A FULL AC· 
:;¥u�;i�� Dft.Ke��

'
S ��

e
�y Ilr�s\���';:':��S

i
���iafn"e'�� SCIENTIFIC AMERICAN SUPPLEMENT. No. 7'S'l. Price 

10 cents To be had at this office and from all news­
dealers. 

------------------

.- � -
---.-

-

---------��Ik� HARRISON CONVEYOR! � Ha!':lli.ng Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
���.I BORDEN, SELLECK & CO.,IuJ.��':,..II,}Chicago, IlL 

-------------- _ .. _ . . __ .. -

After being on the Market Five Years 

The "A eM E" Still Leads! 

f;!!'�.t f� ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, 1. 

CUTLER DESK' BEST IN THE WORLD. 
A.CUTLER & SON, 

• 8UFFALO, N.Y, U S A  

THE PHONOGRAPH.-A DETAILED 
description of the new and improved form of the pho­
nograph ju.t brougbt oIit by Edison. With 8 engrav· 
ingE!'. Contained in ·SClKNTIFIC AMERICAN SUPPLE­MENT, No. 63:1. Price 10 cents. '1.'0 be bad at this 
office and from all neWSdealers. 

[" :�s.�," .. .,� 1.U ) I , I I . /  

ALUMINUM. A Pocket Rule made of this wonderful metal. 8 inches long, finely graduated. Free, by mail, for 25 cents. 
T. �'. WELCH, 65 Sudbury Street, BOSTON. pERFE�;V;SPA.!!� I L E 

The Koch Patent File. for preservln" newspapers. Mag. azines. and pamnhlets, has been recpntly improved and 
E�i�e r�aU§�?EN��:8r1j:�ifcl�e st'��i:iiJ���T�:��e 
supplied forthe low price of $1.50by mail. or $1.25 at the 
?�(SrE*rYi!fcPa:;fER16"tNY" bl�Er:i1�

ideYec:��;:t��� 
every one who wishes to preserve the paper. Address MU N /OJ &; CO .. Publishers SCIENTIFIC AMERICAN. 

CHUCK AND MICROMETER STOP 
for Amateurs.-By C. D. Parkhurst. Description of a �Imple and eablly constructed chuck for use with a dl. 
Tiding machine. and the micrometer stop that is used 
�Yr�'ls���� \��tg

e
�\fg::ie��ecg�t..l�:�

e
i�r��:���F�� 

AMERICAN SUPP},EMENT, No� " 2. Price 10 cents. To be had at thls office and from all newsdealers. 

ELECTRICITY Beginners inthe study . of electriCity need the 
onlypaperdealingwith Its tlrstprinCiples; illus­trated. $la F,'2 mos trial� .s�ulDle copy 10c;the AMATEUR El"CTRICIAN, KOX U.l!avenswood III. 

W
HAT Uncle Sam and Aunt Columbia think, etc., of 

and SEATTLE. Send stamp to ASH I laTO I Kshplmll�.Lltn""lI,n&Co •• Seattl", lV. 

FOR RENT 
In the best Natural Gas City in Indiana. Build. 
ings with Heat. Light. and Power. Equipped with Automatic Sprinklers. Steam Heat. and Electric Light. suitable for light or heavy manu. tacturlnll. AddressjAS• BOYCE. MUNCIE, IND. 

CIVIL ENGINEERING and Surveying. Private instruction in New York or Brooklyn by an experienced 
engineer. Address C. E. & 8 .. P. O. Box 778, New York. 

A LIBRARY FOR $1.00 
Five books In one. Worth 

its weil;(ht in gold to ever� mechaulC. The very latest in. 
formation for 20 d I jf e r e  nt trades. This wonderful bodl 
cuntains 575 pages aosolutely 
teelning with 1..111es, tables, se. 
cret processes, and new infO!: 
mation that cannot be ha cl 
elsewhere for less than $25.00. 
The Modern Stealn Engine­
How to Read all Indicator­
The Westinghouse Air Brake 
-Blacksmith's aud Machinist's 
Tools-Practical Mathematics 
Simplified-Tin ami Sheet Iron 
Worker's Manual-Carpenter's 
Manual-Points for Painters­
Magnetisln and Electricity­
How to Get a Patent-A Me. 

g�:n���!d����1l:�um:V:I��t��fril���e1g1t�n:%s�� lutely correct. Send $1.00 for a copy. bound In silk cloth, or $1.50 for Morocco binding. With each copy of the book We give free a complete working chart [or setting gear teeth. The regular price Of. this chart Is $1.50. AGENTS WANTED. Wrltp for termL LAIRD&LEE.PubIishers. 263 Wa. 
bash Avenue, Chicall'o, III. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

dRY. the second day of September. 1891. All pr(lposal� must be iD accordance with the specifications, which can 
be ,)bUi.:!led from the Second Assistant PostmasterGen-eraI. Mail ��lfwe�����KER • .Postmaster Genernl. 

PROPOSALS FOR MAIL-BAG CORD­
FASTENERS AND FOR IRON AND 
STEEL, &c .. FOR POST OFFICE DE· 
PARTMENT. 

Experimental Science 
BY 

Geo. 111. Hopkins. 
In tere s t i n g  Experi .. 

ments in Every Branch 
gI �?ili�feS. a��S�m�\��� A pparatuB, m u c h of 
which mav be Made at 
���:d a���::Ct�fc�i;ci� 
all its Branches. MRIlnet­
ism. Heat. Light. Photo-
�r:ft

h
il'l:�g��c�lch��: 

I CSt etc. A world of Valu­
a b 1 e Information. A 
Source of R a t i o nal Amusement. A superb 
work for Young and Old. 

lllustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS • 

PRICE, by mail, postpaid, • • - $4.00. 
MUNN & CO .. Publishers, 

Office of THE SCIENTIFIC AMERICAN', 
361 Broadway. New York. 

STEAM ENGINE. HOW TO MANAGE. 

� 1�':\:1th
A
w6�l ���

c
�g:l. 

p
;:g: r� �:,,�':t��� w�r� 

supply. how to clean the engine. how to clean the supply pipe. how to gauge the pump. etc. With 12 illustrations. ContaiD�d in SCIENTIFIO AMERICAN SUPPLEMENT, No. 
'4'. Price 10 cents. To be had at this office and 
from all newsdealers. 

INCOMBUSTIBLE MACHINERY 
WIPING MATERIAL. Much cheaper and better 
than Cotton Waste. Consumers and dealers should 
write 

Jgi��
i
&U���\�GTON, Fall River. Mass., U. S.A. 

VOLNEY l\". MASON & CO., 

FRICTION PULLEYS CLUTCHES ana ELEVATORS 1'1l0VIDIl.!lCIl.. u. I. 

$10.00 to $5 0.00 Uf��:t:!�� 
ness. Magic Lanterns and Views of populu.r sub­jects. Catalogues on. application. Part 1 Optical. 2 Matheruaticak, 3 Meteorological. 4 Ma�ic I£nterns, etc. 
L. MANAS .. E, SS Madison Street, C hicago, Ill. 

E FOR TYPEWRITERS StenCils. Steel Stamps. Rubber and 
In ol�,ta! ��aPE::::'l�n�l\�'!;let� ork 
Small Machinery. Novelties, etc .• man­ufactured 1?x special contract. 

New York SlencilWks., 100 Nassau Sl" N,Y 

ECONOMICAL APPARATU S.-BY W. 
H. Ince. Ph.D. Descriptions of apparatus which can be easily made tJy anyone who possesses a certain amOunt 
of ingenuity and mechanical skill-blow pipes. Bunsen burners. stea.m tlppa.ratus. chemical apparatus. \\ ith 20 
figure. Contained in SCIEXTIFIC AMEltICAN Sup-: PLEMENT. NO. 'SO. Price 10 cents. To be had at this 
office and from all newsdealers. 

FOR. BA.LE. 
Patent. for Astronomical MiJ'ror. No. 408.511. dated 

August 6. 1889. with improvements patentable every· 
where. and of the utmost importance fOT conEltruction, 
combinatioll. and correction. No agents need apply. 
See iUustration 011 page2�60f this issue. 

Address DENNIS O'BRIEN. Oswayo, Potter 00., Pa. 

FOR SALE, LEASE, OR RE�T. 
Valuable Propertv for Manufacturing and Summer Resorts. Large factory. with steam power and heat and 

other modern conveniences. water power. etc., and ten acres of valuable 'buildin� sites on Lake George. close to 
railroad depot and post office. Caldwell. N. Y. Factory is 
�� �}Ii-���Jd�e!:r.f;h�R���I��n������c��rl�gN. 

��r parti-

T� S cientific A merican 
PUBLICATIONS FOR 1891. 

The prices of the ditJerent publications in the United States, Canada. Rnd Mexico are as follow.@· 
RA TES BY MAIL. 

The Scientific American (weekly one year $.3.00 
The ScientifiC American Supplement (weekly), one 

year. • . . • • • • • • • 5.00 
The ScientifiC American, Sp�lnish Edition (monthly) one year. . . • . • • • • • 8.00 
The Scientrtlc American. Architects and BuiJders Edition (monthly). one year. . . . . . 2.50 

COMBINED RA.TlIlS. 
The Smentlfic American and Supplement.. $7.00 
The Scient1fic AmerlCan and Architects and Build-ers Edition. . b.OO 
The Scientific American, Supplement. and Archi-

tects and Builders Edition. . • . • • 9.00 
Proport ionate Rates fOf' Sia; M onth3. 

Th1S includes postage. which we pay. Remit by poBtal or express money order, or draft to order Of 
MUNN & CO .. 361 Broadway. New York. 

WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send fOl· Model Circular. Jones Bros. E Co .. Cir"i. O. 

© 1891 SCIENTIFIC AMERICAN, INC. 
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