
FOllAlded by lIIathew Carell.1785. 
HENRY CAREY BAIRD de. CO. 

lndnstrial Pnbllshers. Booksellers, and Importers, 
810 Waluut St •• l'hiladelphla. Pa •• U. S. A. 
IiTOur new and Revised Catalogue of Practical and 

Scientific Books, 86 pa,l!es, Svo, and our other Catalogues 
u.nd Circulars, the whole covering every branch of Sci­
ence applied to the Arts. sent free and free of postage 
to anyone in any part of the world who will furnish bis 
address. 
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THE NEW NON-CONDUCTING MATERIAL 
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BnildiliK "npel', etc. 
'l'HE UHALllIEIl,,-SPENCE CO . . :;9 nnd 61 Uberty St., New York. 
BHA:SCI-I i':s:-Philadelohia. Chicago, Pittsburgh, Boston. 

PROPOSALS. 

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

"Improvement the order of the age." 

New Scientific Works THE SMITH PREMIER TYPEWRITER 
A«r���rft�g�:t�����t��� �.
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diagram.. Crown 8vo. Cloth, $2.50. 

A M�1�ft!��e},��C�lb�.�.�?-��rtt�1 �I�r:;:io'� �ru��!\T��: 
Crown 8vo. Cloth, $3.50. 

A Text 11001 .. of ASSRliilllt.-With numerous dia­
g���s

Clo�h.'ia.�.
d J. J. eringer. 400 pages. Crown 

Aids in Prnctical GeoIOK}'. -By Grenville A. J. 
Cole, F.G.S. Wi.th numerous illustrations. Crown 8vo. 
Cloth, $3.00. 

The Design of �tructll re!if,-A Practical 'rreatise on 
the Building of Bridges, Roofs, etc. By S. Anglin. 
With numerous diagrams. CrownSvo. Cloth, $4.50. 

A Treatise on LlIine �urv,,),·illg.-Bv Bennett H. 
Brough. With numerous illustrations. 300 pages. 8vo. 
Cloth, $2.50. 
*.* Por sale by all Booksellers, or w'ill be sent,postpaid·, on 

Te��:fJJ!u!?�lt��C:CientifiC catal.ogue sent jreeto anyaddre."s J. B. I.IPPINCOTT COMPANY, Publisher., 
7115 and 717 lll arket St .. I'blladelpbia. 

[l]WOODEN TII.I.rKS fOR RALLROA DS 
ru, r WATER WO R�S J 

l "DGE-WATE.R T" .. ,a., • MIL .... S, FARMS &c <1, ... . ,s COMP .. E.TE S1"OCK or 

r'�:���;��T�=:;���:EO CYPRmLUMBER 
rOR FOUNOl\1"IONS&.TOW[RS VI E CALDWELL&CCl 

. N° 217 E MAIN ST LOUISVILLE Kv 

catANU PRIZE-PARIS EXPOSITION, ISS9 

THIN PANEL STOCK 
In Whitewood, Walnut, etc. 

1\! anufacturod by the original" Systeme Bartlett." 
received the Highest Award and only t�Grand Prize" 
�iven 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, SA W MILLS. 
200 Le-w-is Street. Ne-w- York. 

PATENT STEAM-PIPE CASING 
-FOH­

Vnllerlrround Steam Pipes 

Important Improvements. 
A II th e E8Sen tial Feature. greatly perfected. 

The Most Durable in Alignment. 
Easiest Running- and Most Silent. 

All type cleaned in 10 seconds without Boiling the hands. 
The Smith PreniierTypewriter Co., Syracuse, N. Y., U. S.A. 

Send for Catalogue. 

SMALL ELECTRIC MOTOR FOR A M-
ateur •. -By C. D. Parkhur.t. De.cription In detail of a 
�If:�1 o���:��lrn�a%�a�OI�� fg(rteci�l�:�0�8�dtgr(�rJ:e� 
With]5 figures drawn to a 8cale. Contained in SCIEN­
TIFIC AMI':RICAN SP'PPLEME1\'T. No. 7'67. Price 10 
cent •. To be had at Ihis office and from all newsdealers. 

STEVENS PATENT IDEAL 
(JOMBINED DIVIDER a:. (JALIPER 
No. 6�. Price, per set. all nickeled •• $4.00 

Packed for transmission by mail. 
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a
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Calipers, and Fine Machinists' Tools. 
JJr IUttstrated catalogue jree to all. 

J. !o;TEVENS ARMS &: TOOL CO. 
P.o. BOll: 280, Chicopee Falls, MaliS. 

PE FOR TYPEWRITERS StenCIls, Steel Stamps. Rubber and 
Metal'I'vpe Wheels. Dies, etc. 

Model and Experimental Work 
Small Machinery, Novelties. etc., man­

ufactured �.Y. special contract. 
York StencilWks" 100 Nassau St" N.Y 

FOR RENT 
1n the best Natural Gas City in Indiana, Build­
ings with Heat. Lij;tht, and Power. Equipped 
with Automatic Sprinklers, Steam Heat, and 

Electric Light. suitable for light or heavy manu-
facturing. Address,JAS. BOYCE. MUNCIE, IND. 

SEWING MACmNE MOTOR FOR AMA-
trurs.-By <;. D. ParkhUrst. Description of a very sim­
pie and effective motor. with IUIlliDlned arma.ture, of 
suffieient power to actuate a Hewing machine. Witb] 1 engraving., Contained in SCIE:->TIFIC AMRIUCA� 
SI'Pl'LEMID.'T. No. 7�9. Price 10 cent.. T o  behadht 
this office and from all newsdealers. 

"'Burnham's New ImDroved Standard Tnrbine 
Vertical or Horizontal. Yields a greater per-, cent age of water U!'!ed, either with full or part 

. . 
_gate drawn, and is the simplest constructed and 
best. finished wheel in the market. Can fBI your 
order promptly. BURYHAM BROS., YOltK, PA. 

PROPOSALS FOR IMPROVEMENTS IN 
MAIL-BAGS, MAIL-CATCHERS AND 
MAIL·BAG LABEL-HOLDERS, 

POST OFFI('E DEPAHTMENT. WASHINGTON, D. C •• February 28, lSm.-Sealed proposals from patentees or 
their assignees for granting the use of patented im-
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dRY, the second day of September.18g1. All proposals 
must be in accordance with the specifications. Which can 
be ,)btained from the Second Assistant Postmaster Gen­
eral, Mail Equipment Division. 

JOHN WANAMAKER, Postmaster General. 

Th.e N"e� :Book. 

Experimental Science 

BLUE PRINT Papel', Sup�rior Qua!ity. 
PhOIOarapblC Supplies. Seud for catalwue. 

116 East Chemung Place, T. H. MCCOLLIN & CO .• ltro Arch Street, Philadelphia. 
A. WYCKOFF & SON, 

�t!:!�'fu:'i�':�:O!:''':::;��::'' ELMIRA, N. Y. ICE-HOUSE AND COLD ROOM.-BY R. 
By GEO. M. HOPKINS. 

740 Pages. Over 680 Illustrations. 
The Builders' and Manufacturers' 

Exchange, Heleua, Montaua. 
Correspondence solicited. Manufacturers and dealers 

please send catalogues. Address 
WILL. R. JON ES, Secretaru. 

llYPEWRITERS. 
New 0 r Second-Hand, any make, bought. sold nnd ex· 
changed. Get our prices. Everything guaranteed. Ma-
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CHANGE, ·200 S, La Salle Street, CHICAGO. ILL. 

FOREIGN BUSINESS! 
Specialties In Machinery of all kinds wanted to place 

in the English, German, and French markets. Good 
English, German, and }"rench Pater..ts Bought. Our 

Representative will leave for England about May 15th. 
Address LAItMACO , BOSTON, MASS. 

RJ!E"A�ST��N��� IN THE WORLD. 
�Speed, Comfort and Safety. 

AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
8T�FORD, CONN. 

ALUMINUM. AN- INTERESTING DE· 
scription of the various methods of manufacturing this 
�et�e c�:�i�f� �e

d
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n�i����ny� 
SCIE'STIFIC' AMERICA,!\,' f",Ul'PLE.\fENT. No. 7�3. Price 
10 cents. To be had at this office and from "II news­
dealers. 

$10.00 to $50.0 0 �f�����g�:?: ness. Magic LanterDs and Vie\vs of popular 8ub­
jects. Catalognes on application. Part 1 Optical, 2 Mathematicah 3 Meteorological. 4 Mallie J�antern8, etc. 
L. MANAS",E, SS lUolli.o n Street. Chicago , III. 

�ATENTS! 
� " .,,-,- , . .... : ' '' "-

--
MI']SSltS. MUNN & CO., in connection 

. 

. . . 

with the pUblication of the SCIENTIFIC 
AMERICA'S, continue to examine improve .. 
ments, and to act as Solicitors of Pateuts 

for Inventors. 
In this line of business they have had fort'IJ-five years' expen.tnce. and now have unequaled facilities for the 

preparation of Patent IJrawinlls, 8peciflcations, and the 
prosecution of A pplicatir.ns for PatentR in the [Jnited 
States, Canada. and ll'oreign Countries. Messrs. M unn & 
�gr ��g:st, tt"a��?s��ef�s
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on lnfrinj!ements of Patents. All bUsiness intrusted to 
them is done with special care and promptness, on very 
reasonable terms, 

A pamphlet sent free of charlZe, on application, con­
tainml!' Jull information about Patents and how to pro­cure them; directions concerning Labels, Copyrig-hts, 
nesi�ns, Patents, Appeals, Reissues Infringements. As-
8i�nments, Rejected Cases, Hints on the Sale of Pa­
tent8, etc. 

We also send. free oj charQe, a Synopsis of Forei�n Pa­
tep(. Laws, showing- the cost and method of securing 
patents in all the principal countries of the world. 

MUNN &: CO., Solicitor .. of' Patents, 361 Broadway, New York. 
BRANCH O�·FICE8.-No. 6'n and 624 F Street, Pa­

cillo Buildinl{, near 7th Street. Washinl<ton. D. C. 

G. Hatfield. With directions for construction. Foor 
engravings. Contained in SCIENT (FIC AIERICAN SUP­
PJ�EMENT. :;9. Price 10 cent., To be had, at tllis office 
and of all newsdealers. 

� �.A�ISON C�N:VEYOR! 
HaDdling Gram, Coal, Sand, Clay, Tan B�rk, Cmders, Ores, Seeds,&,c. 
J���.I BORDEN, SELLECK & co.,IuJ.�'�':,rs.}Chicago, IlL 

ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with ono 
illustration of cold house tor I!reservlng fruit from 
season to season. The air i. kept ilry and pure through­
out the year ata temperatnre of from 34:0 to 36°. COn .. 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news­
Gealers. 

INCOMBUSTIBLE MACHINERY 
WIPING MA'l'EIUAL. Much cheaper and better 
than Cotton Waste. Consumers and dealers should 
write for particulars to 

BORDEN & REMINGTON, Fall River. Ma ••.• U. S. A. 

FAMILY ICE MACHINE �r�u
e
t�"s: i�o'1f;;' 

1.. Dermh(ny, 126 W. 25th St., N. Y. State Right,jaT,ale . 

A LIBRARY FOR $1.00 

PRICE, by mail, postpaidJ $4.00 

SEND FOR FULL ILLUSTRATED cmCUJ.AR 
AND �'ABLE OF CONTEN'rs. 

This is 11 book full of interest am! value for teach· 
ers. students. and others who desire to impart 

or obtain a practical knowledge of physics. 

MUNN & CO., Publishers, 
Office of The Scientific American 

361 BROADWAY, NEW YORK • •  

What the I' l'ess HaYM of "Experimental Science." 
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.. The book is one of very practical character. and no one of a scientific turn of mind could fail to find in Its 
pages a fund of valuable information."-Eled"ric Age. 

U 'I'he electrical coaptersof the book are notablYlZ'ood, 
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-not a few-who like to make their own apparatus."­Electr'ical lVorld. 
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•. We commend it most heartily to all teachers."­])Tormal Expone'nt. 
U It is a treat to read a book of this kind. that sets 

��t�:'�af���::t��:.R��re,s17�c(��lO��l
l)�:. and without the 

•• All teachers of science are aware that real know­
ledge is acquired best by the student making experi­
ments for fiimself. and any one who points out how 
those experiments may be easily made is doing excellent 
w�rr¥h'�-:bi��li��:�:d thJ�iCsi��� '�f'l� o��i�e;lt;:ho writes 
nothjng- but with certainty of action and result, and 01 
a teacher who imparts SCientific information in an at-
trecfiv:h��1llb�CiF�\��g :

a
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chanic. 
•• rl'he book would be a most JudIcious boliday gfft.lJ_ 

E�h�e��iii��d 
tl\���b��krdl��oted to dynamiC electri-

City covers over one hUndred pages, and is extremely 
interesting and valuable."-HtoofrJ}nt Standa-ra Union. 

" Directions are given for demonstrating most of the 
b,��g:s,��l�Tl�,'r��}1� ;;h�f���lll��ols and common ap-

"Many of the experiments are new to print, while 
some of the old. familiar ones appear in modified form 

Useful Books! and with .Implifled apparatu •. "-Public Opinion. 

Manufacturers,AgrlCulturists. Cbemists.Engineers.Me- The Scientific American 
chanicB, Builders, men 0 f leisure, and professional __ 

men, of all classes. need good books in the line of � 

Largest like establishment in the world First­
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. , Ma­
chines sold on monthly payments. by Instru­
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. lllustrated Catalogues Free. 

their respective callings. Our postofficedepartment PUBLICATIONS FOR 1891. permits the transmission of books through the mails 

'l'YPEWRI'l'ER ,I 70 Broadway, New York. 
READQ.UAR'l'ERS, f 144 La Salle St., Chicago. 

at very small cost. A comprehensive catalollUe of 
useful hooks hy different authors. on more than fifty 
different subjects, has recently been published for 
free Circulation at the office of this paper. Subjects 
classIfied with names of author; Persons desiring 
a copy. have only to ask for It. and It will be mailed 
to them. Address, MVNN & CO .. 361 BrolldwllY, New York. 
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Uiars free, 

VOLNEY W. MASON & CO •• 

FRICTION PULLEYS CLUTCHES ann ELEVATORS 
PIlOVIUIUICE. u. I. 

W
HAT Uncle Sllm and Aunt Columbia think, etc., of WILl. SELL United States. British, French Au.trla-
ASH INOTO Nand SEATTLE. Send stamp to Hunl<arlo.n. Rnd Belgian p",tents ona valuable Invention ElibeIDllln.LI.,,,eJJ1n.tCo.,Seattiet w. for'I,(O). Address Box 243, North CollinS, New York. 

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

The prices of the diflerent publication. in the United 
States, Canada, RDd MexiCO are as follow!:!: 

RA TES BY MAIL. 
The Scientific American (weekly one year 
Tbe Scientillc American Supplement (weekly), one 

year, �.OO 
The Scientific American, Spanish Edition (monthly) 

one year, 3.00 
The SCientltle American, Architec;ts and Builders 

Edition (mont hly). one year. . 2.50 
COMBINED RATES. 

The 8Clentlflc American and Supplement.. $'i.oo 
The ScienUfic American and Architects and Build-

ers Edition, . b.OO 
The Scientific American, Supplement, and Archi-

tects and Builders Edition,. • . • • 9.00 
Proportionate Rates for Six MontM, 

TillS include. postage. which we pay. Remit by postal 
or express money order, or draft to order of MUNN & CO., 361 Broadway, New York. 

DETECTIVE! f!1R� 
to act as Private Detectlve under our Instruc-
B����t�GM�lH�Ii��N��\v':h1::t!:j�� 

VI 0 R KIN G 1\1 ODE L S 8� LIGHT MACHINERY. INVENTIONS OE.VELOPEO. Sr!;d fOl' Model Cil'cular. Jon;;s 8I'n�.;. E CI) . . Cil·"i. O. 
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