
A New and ITnportant nook on .Metallic 
Alloys, Solders, etc. 

RECENTLY PUBLISHED. 

THE METALLIC ALLOYS 
A Practical Guide for the �lanufacture of an Kinds 

of Alloys, Amalgams. and Solders used by Metal Work. 
ers, together with their Chemical and Physical Proper_ 
tie� and tbeir AppJicatioll in the Art� and the Indus
trie8 j wi th an A ppendix on the ColorlDg of Alloys. rrrflnslated and edited. chiefly from the German uf 
A. Krupp and Andreas Wtldberger, with extensiveaddi
tions, by WUI. T. Brannt, one of thl:' editors of ., 'rhe 
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W" By mail, frt'l' of V{J�ta:It', tl) allY <Hl<lrt'S.:'; in file '1voTld. 

rr A fles(,l'ilJfil"fcircHlal' ui11ing tile full tab/I' of conte'llls 
of f1le rfbnl'c boo/., to(.Jt-'ther with 11 n .. t of Im}JoI'tant Books on 
Elf'ctrn-:lfl'fnllu/'fJI/. 31rnfldiH�'. Fottlu1i11{I. Pattp"'H ]tfrlk'inq, 
an(l .lI,'tal IF·orkill(}, sent /I'IT to anI! OIW 'Who wW apply. 

IT 0"1' Nrw mul Rf'I·i .. �l'd Cafalt?(IIH' of P·ractical and 
Si'iellfi.(ic Books. 87 V(I{Jf�, BI'/}. tlHrI ow' other Catal ouues, 
tht'wllole emItTing cl'ery bral,dl of Scien.ce tt))pl.ied to the 
Arts, sc·nt fl'ee mul free of postaOf to any O'ttc in any part of 
the 'wM'ld who 1vill furnish his ad(l·ress. 

HENRY CAREY BAIRD & CO., 
INOUS'rU.IAL PUBLISHERS. BOOlrSELLERS& hIPOR'l'ERS 

810 Wailiut St.9 Philndelphin� PR •• U. S. A. 

�,ientifi' �tueritau. 

THE DAIMLER MOTOR 
'I'HE DAIMLER MOTOR CO. 

is prepared to furnish t, �, and 4 Horlle Powel' 
GA", or PETROI.EUM lllOTORS 

fur all Industria] Purposes, Full'y 'illush'ated cat,alogue 
fl-Ild pdce Ust on appl·icat·ion. Motors in operation at 
"Vorks, Stein way. Long Island City. 
Oltice, 111 East 14th !Sneet. New York City. 

STRONCHOLD BELT CLASP 
(Patented Sept. 21.1886.) For Rouud Belts. 
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cure Coupling made. The 
unly perfect Coupling for 
Hound Belts in the mar
ket. A ll sizes from 3i to 

THE ClASF t;:;=1 % in. in stock '!ud for sale .-.tJ by all dealers III I�eather 
•_ �,c::1>;.-.rlflI� Beltin". Apply to 

- �-� W. T. MERSEREAU &. CO. 
:l:1 17lliull Square, near 17th Street. NEW YORK CITY. 

STAMPED 
CORRUDATED 
SHEETS 

Insure Perfect Joints in 
Your Buildings. And 
when your joints are 
perfect, your buildings 
are Fire. Wind, and 
Water Proof. 

THE CINCINNA.TI CORRVGA'rING CO. 
SendforCatalO!lue B. Piqua. Ohio. 

BlltDSIlORO, l'A .. Builders of lIi"h Clas, 
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PROPOSALS. 
proposals for Jp-uy Construction at Entrnnce 

to Gnlve8toll Harbor, 1'exas.-UNITED STATES 

:e�?�rEp��p�::'��fl'l Gd�I;���
i
��: Ji1fa�e ]i����rva:J �l \��s 

office ulltil 12 o'clock, noul1,9Oth meridian time. March 
30, 18!ll. and then opened, fur delivery of about 1.(0),000 
tOilS tlf stone and concrete blocks in place, for improv
ing the Entrance to (�alvestoll Harbor, 'l'eXR�. Pre. 
ference will be given to materialtl of domestic produc
tion or lDanufacture, conditions of quality and price 
(import duties included) being equal. r!'he attentiull ot 
bidders is invited to the Act!ol of Congrpss approved Feb .. 
ruary 26, 1885, and February 2:�, 1887. V fll. :l3, page 3:12, mH1 
Vol. 24. page 414, U. S. Statutes at Large. t-'or blank 
forms for propos:=tls, a.nd all necessary information, ap
ply t.o CIIARLt:i:S .1. A].L��N. MaJor. C(Jrps of EnQlHfrrs. 

PROPOSALS FOR IMPROVEMENTS IN 
MAIL-BAGS. MAIL-CATCHERS AND 
MAIL-BAG LABEL HOL DERS. 

POST OFFH'E DEPARTMENT, 'VA�Hl!\GTON. D. C .• 

February 28, 18!1l.-Sealed proposals from patentees or 
their assignees fur Ilranting the use of patented im-
g����)(}l�I�;S �fn J,
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mail·cat chers, and devices for h,bellin5l mail-uagA. will 
be received at this Department until noon, on \\"ednes
dHY, the !'!econd day of September. 18m. All pr0posals 
must be in accordance with the speciticationA, which can 
be ,)btained from the Secnnd ASSistant Postmaster Gen .. 
eral, l-1ail ��ifwe\�,t�JAi£t�rKER. Posfmtlste1" Gellfral. 

PROPOSALS FOR MAIL-BAG CORD
FASTENERS AND FOR IRON AND 
STEEL, &c., FOR POST OFFICE DE-
PARTMENT. "Improvement the order ot the age." 

JAMES LEFFEL WATER WHEELS THE SMITH PREMIER TYPEWRITER ENGINES, and BOILERS. T
HE PENNA. DIAMOND DRILL & MFG. CO .. 

Steam Engines. Diamond Drillinll and General POST OFFICE J)EPAHTj'\n�NT. WASHINGTON, D. C., 
Machinery. Flour Mill Rulls Ground and Grouved. t���r��:;a;�;rl��l}'���nl��o���P�nSl��e�:��s��\�����v:i��� 

Important Improvements. • 

A II the Essential Features greatly perfected. 
'l'he Most Durable in Alignment. 

EHsiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith Premie, Tyoewriter Co., Syracuse, N. Y., U. S.A. 

Send for Catalogue. 

, -,-;'-; -/�&TIGHT&S LACKBARREL MACH I N ER Y � li� \ �_!!� P';'U A SPECIALTY 8!'J
�l�� JOHN GREENWOOD &CO. , ROCHESTER N.Y 

ELI'�C'l'RO MOTOR. SI1\/PLE. HOW TO 
mOKe. By G_ M. Hopklns.-Descrlpt!on of a small electro 
motor devi�ed and Cl)nstructen with a view to assisting 
amateurs to make a motor wnich might be driven with 
advaniage by a. currpnt derived frum a battery, and 
whictl would have suttictent. power to operate a foot 
lathe or any mscbinp requiring not over one man power. 
\\-ith 11 figures. Contained in SCIKNTIFlC AMEIUCAN 
SUPPL�::H�:NT. No. ti41. j'"ice 10 cents. To be had at 
this uttice and from all ne--rsdealers. 

Sand 16 I,ight Dynamos, 
Sewing Machine and }i'an Motors, 
Complete Machines or Castin6(s, 

and parts and instructions. 
Electro Plating DYlialllos 

School DemonstrRting Dyna
mos. Plunge Batteries, Electri. 
cal Su ppl ie�. 

Send stamp for catalogue. 
PALillEIt llIWS .. 

MinulIs, Conn. 

HOW TO MAKE DYNAl\lO ELEC'rRIC 
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sizes. rrhe small machine is intencled tur experimental 
purposes. \Vill heat from 4 to II inches of platinum wire, 
produce the electric light, decLlmpo!'!e water rapidly. 
magnetize steel, rin� a large gong, give powerful shocks. 
"perate inductiun coilA, and will. tor temporary use, re
place 8 or 10 Bunsen cells: Contained in SUPPLEMENTS 
t 61 and ,;)99. Price 10 cent� each. 1'he larger ma
chine produces eight lU·c<lndle lights ur one powerful 
arc light. Can be al'l',mged as a series,shunt,orcom. 
pound wuund machine. Can be run tor a shurt time by 
two or fuur lDen. Requires une horse power for con
tinued runnin!!. Best engravings of dynamo ever pro
duced, Bet.ails of every part shown. Winding of arma
ture and field IIllUwet plainly illustrated. Any intel
li�ent, person with the aid of thesedrawingsand instruc
tions may make useful, durable, and e1fective machines. 
Contained in SUPPLEMENT tion. Price 10 cents. 
MUNN & CO .• PUBI.1SBEItS. 361 Broadway. New York. 

� .A.J:v.:CES LEFFEL &; CO. 
�'ARLO ST., "'PRINGFIEI.D, OHIO. 

110a Liberty Street New York City. 

&J!EI-!A!ST��N��� 
IN THE WORLD. 

9"Speed, Comfort and Safety. 
__ 

--

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

THE EAGLE BICYCLE MFG. CO., 
8'1' AJ)«FORD. CO:NN. 

EXCELLENT BLACK COPll'S. only equaled by Litho_ 
graphy, of anllthing 1vritte-n or drawn wtth any Pen by 

��������A U TO CO P Y 1ST free. 
Ten Eyck & l'a.·ker, 66 Pille Street. New York 

SHOULD LEARN 

to Use Loose Pulleys. 
inrormation on this sub· 

,t5k��
n
ti�e��� �����d���s� 

VAN DUZEN & TIFT, Cincinnall, Ohio. 
- MKNTION THIS PAPER.-

1 ____________________________ __ 

rCE-HO USE ANI> REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for �reservinR" fruit from 
season to season. The air is kept ory and pure through· 
out tbe year at a temperature of from 34° to 36°. Con
tained in 8(,[}'�XTIFIC AMERICAN SUPPLl<;Ml<}NT No. 1 16. Price 10 cents. To be had at this office and of aU new .. 
dealers. 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 
STEA1\t'I' �O.A.D R..OLLER.S. 

WEITMYER PATnT-FURNACE. _ BO Il.ERS OF EVERY PESCIUPTION. 
Manufactured by FOUNDRY & MACHINE DEPARTllIENT, Harrisburg, Pa .. U. !S. A. 

� HARRISON CONVEYOR! 
Ha�3fing Grain, Coal, Sand, Clay, Tall Bark, Cinders, Ores, Seeds,&,c. 
c1����.1 BORDEN, SELLECK & CO., i Ma���':.rs,l Chicago, ilL 

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

QaB�!���:�r
N�!l�!!a��e�i����ar�a������ ��fm��u���y��D!������!{��'lj������l?� ., centage of water used, either with full or part viding machine, and the micrumeter stop that is used 

_
gate drawn,and is the simplest constructed and to re I t tt e dpth f the ct' th d ti f .. ,best.flnished wheel in the market. Can till your Circlts�e�c: With e9 fig�re8. co�ta��ed

e
i�

r
�C?�N�rF�C order prumptly. BURNHAM BUOS., YORK. PA. A.Ml<;l{[CA:\ SUPPI.E:\II+;:\,T. No. ,,�. "rice 10 cents. To be had at this office and from all neWSdealers. 

VOLz.iEY Vi. MASON &, CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS ST 
puov JDIUOWK. U. I .  

ON THE ELECTRO - DEPOSITION OF 
Platinurn.-By William H. Wahl. Description of a prac-
�c:�lt
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tained in S(,JE:'\TIFIC AMERICAN SUPPLEME1oI"T. No� 
" , . Price 10 cents. Tobe hadatthis officeand from 
all newsdealers. 

, PAYMENTS 

BLUE PRINT l'apel', Sl1p�riOl: Quality. 
PhotographIc Supplies. 

Send for catalogue. 
T. H. MCCOLLIN & CO .• ltJ30 Arch Street. Philadelphia. 

PATENTED NOVEL TI ES �,�r 'l'h
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Waste. All rroposals must be in accordance with the 
specitication�, which can be ohtained from the �econd 
AssistantPostmasterG enpral, Mail Equipment Diviflion. 

JOHN WANAMAKER, Postmaster Gem'ral. 

Experimental Science 
BY 

Geo. M. Hopkins. 
In  t e re s tin g Experi

men ts in Every Branch 
�I IS�fu�f:'a�as<jfHi�\��� 
A pparatlls, m u c h of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all itA BrancheA, Magnet
ism, Heat, J. ... ight, Photo
graphy. Microscopy. Op
tical IlluAlOns. Mechan
i cs. etc. A world of Valu
a b I e Information. A 
Source of R a t  i o n  a I 
A mnAempnt. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
UO PAGES. 680 ILLUSTRATIOXS. 

PRICE. by mail. postpaid, - • •  $4.00. 
MUNN & (;0., Publ ishers, 

Office uf 'rUE SCIEXTn�1C A::\IEltlCAN, 
361 B"oadway, New York. 

AUCTION NOTICE Henry B.Herts'Son, 
• Aucriuneer. will �ell on Monday, March ao, at 11 o'clock, at the private mansion, No. 14!1 Recond Ave., near 10th St.,.N. Y. City, the celebrated Barrow Collection of Electrical and Scientific Apparat.n,s. bein:l H larl!e and valuable assurtmpnt of GaIVall()lII��el'�, v·ei�lel' rrube�, Batteries. Air PmuPs • . l!oltz )Incitille. �.lectro Magnet!.', Ii'ine Micl'tlAcope With nUlIlero:1S Len�es, collect.ed by t.he late .John \Vylie Barrow. t"ount1er and ttr�t President. of the "'ranklin :.';cientitlc Assuciatioll. 

'nle goods will be un exhibition Saturday, March 28th. 

C
USHMAN CHUCK

S Comp/,ete line for aU 1181'S shown in new 
illustrated catalog-ue. ftef' t.o all. 

Cushliinn Chtu'k (:ou H�l .. tfol'd, Conn. 
S'J'EEL NAME S'I'AMP"" �TEEI. F'igures, Alphabets. Burning 

Brands, and I�og Hammers • 

Printing Dies, Brass Signs, Buor 
PlateA and Seals. 
BELLOW S & KONIGSLOW. 

3U Seneca St.. Cleveland. O. ---------------------
FAMILY ICE MACHINE ��ril:'t�

C
� ��o':-.f�;' 

L. Dermil;{ny. lZG \V. 25th St., N. Y. State R'ig1lt� fur �ltflt'. 

TH E COPYIN(j P AD.-HOW TO MAKE 
and how tu use: with an en�ravinll. Practical directiuns 
��� tft cbr�g:,�
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letter to the pad: how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN :SUPPT.JEMENT. No. 
43�. Price 10 cents. F·or Bale at this office and by all 
newl!dealers in all parn of the country. 

A young man who understands the manufacture of 
Perforated Tin Plates �BICYCLES ON EASY 

.� No extra charge. 
All makes new or �d hand. Lowest 
-prices Iluaranteed. Pond for cat. and 

I&ft money. Rouse, Hazard & eo.. 16 GBt. Peorlll.lll 

facturer or inventor. H. B. JIAllF'OUJ) & SON, Office 
Rooms, 9 & 10Exchange Bldg,l34 Van Buren St. Chicagu. �:!�lrJ\��:���COln�!���G

a
e�����.

OtferB to D. 4947, Care 

GYMNASTICS FOR GIRLS-AN IN-
teresting account of the course of instruction �iven 
at the Berkeley Athletic Club for Ladies. With 18 illus
trations. Cuntalned in SCIENT1FIC AMERIC' AN SUPP)'l<;. 
MEXT, No. , 'i3. Price 10 cent8. '1'0 be had at this 
Office and from all newsdealers. 

PATENTS! 

A LIBRARY FOR $1.00 
Five books III one. Worth 

its weight in gold to every 
mechamc. The very latest in. 
formation for 20 <l i if e r e  nt 
trades. This wonderful l>o� 
culltains 575 pages alJ�olutel, 
teeming with rules, taules, sa. 
cret processes, and new infor. 
mation that cannot be had 
elsewbere for less than $25.00. 
The Modern Steam Engine
How to Read an Indicator-
�'Ill\a���lrh����"J' J��bfr:;��; 
Tools-Practical Mathematics MI£SSHS. MUNN & CO., in connection with the publi- Simplified-Tin and Sheet Iron cation of the SCIF.NTIPIC AMEIUCAi'o"", continue to ex- Worker's ManuaL-Carpenter's amine improvements, and to act as Solicitors of Pateuts Manual-Points for Painters-for lnventors. Magnetism and Electricity-
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e(:h� How to Get a Pat.ent-A IHe· 
preparation uf Patent Ora wings, Bpecifications, and the ��I�
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g lntely correct. Send $1.00 for a copy _bound in silk 

Co. also attend to the preparation of Caveats. Cupyrif;!ht.s (�loth, or $1.50 for Morocco binding. With each ropy 
for Books, Labels, Reissues, AS81f;!nments. and Reports of the book We give fl'ee a complete working chart 
on Infrinj!ements of Patents. All business intrusted to �t;�l
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n:e�t� special care and promptness, on very terms. AIRD& LEE. Pnhlishers. 263 Wa-
A pam phlet sent free of charl.!"e. on application, con. bash Avenue, ChicRiIlo, 111. 

taining full information about Patents and how to prO-

I 
_ cure them: direct ions coneern irig Labels, Copyrights, W HAT Uncle Sam and Aunt CohlmhlR thtnk, etc., of 
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IDEAL MUSICAL BOX 
1M the I.,nte.t Invention in �"viss llIusit'ul 1Joxel!l 
It h. tbe �weeteKr, and Most Pel'feet IustrulneHI 
for tbe Pnrlol". AllY IIUlllbf"r .. flUlies CUll be ob. 
tained for it. rrhe I�argest Stock 01" Musimtl Boxes in 
America. Send 4: cent stamp for lllu!'ltraten Catalogue. JACOT &. SON, SO;.lWC�AJ�&�Y, 

TYPEWRITERS. 
Largest like establishment in tbe world. First

class Second-hand Instrnments at half new prices. 
Unprejudiced advice given on all makes. ' Ma
chines sold on monthly payments. Any Instru
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. IIlnstrated Catalogues Free. 

TYPEWRITER I 70 Broadway, New York. 
HEADQ,UARTERS. \ 144 La Salle St., Chicago. 

1$10.00 to $50.00 �f}�i��::�: 
I ness. Mn�ic IJantern8 and Vi .. n'8 0 f popular sub
jects. Catalogl1e� on application, Part 1 Optical, 2 
Mathematical, 3 Metenrolol!ical,4 Magic Lanterns, etc. 

, L. MAN ASSE, ISIS Madison Street. Chicago, Ill. 

AD ENTS make ]00 oer cent, profit on my Corsets, 
BeltA. Br·rishes, Curlers, and noveltleA. 

Samples free. Write now. Dr. Bridgman. 373 B'way, N. V. 

We also send. free of charge, a Synopsis of Forehrn Pa
tel1t I�&ws. showing the cost and method of becnrin2' 
patents in all the principal countries of the world. 

MUNN 4: (�O., Solieit .. rll .... 
Patentll, 

361 Broadway. New York. 
BRA NCH 0 "FleES.- -No. 6".!2 and b"24 F Street. Pa

mil" BuildiniZ. near 7th Street. WsshiniZton. D. C. 

IS 8 Flexible Felt Mnde or Pure A8besto!il, III It F I R E F E LT 
THE NEW NON·CONDUCTING MATERIAL 
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It to be Ruperior to Hair Felt In Non_Conductin� qualities. Made into .ectional form 
for pipes anc1 into sheets and rolls for larR"e surfaces. Send for samr,Jes. 
Aabe_to8 Boiler ()"verlnlls, !Stellm PacklllllB, AabeRtos C oth, Asbe.toa 
Bulldin& I-nru'r, etc. 
THE (:HA 1.MEIl"'.SPENCE CO., �9 Rnd 61 LlberlY "'I., New York. 
BRANCHEs:-Phiiadelphia. Chicago. Pittsburgh. Boston. 

FOR SALE, LEASE, OR RENT. 
Valuable Property for Manufacturing and eummer 

Resorts. Large factory. with steam power and heat and 
other modern cOllveniences. water power, etc .• and ten 
acres of valuable building sites on I�ake George. close to 
railroad depot and post office. Caldwell. N. Y. �"actory is 
��������13;e��
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with assortment shafting, pulleys, steam pump. lOx5xl4. 
Address H. T. Bartlett, 200 Lewis Street, New Yurko 

The Scientific A merican 
PUBLICATIONS FOR 1891. 

The prices of the difterent publications in the United 
States. Canada. and Mexico are as follows: 

RA TES BY MAIL. 
The SCientitlc American (weekly one year $J.OO 
The �cientitic American Supplement (weekly), one 

year. . . . . . • • . . . 5.00 
The Scientific American, Spanish Edition (monthly) 

one year. . . . . • • . • • 3.00 
The Scientltic American. Architects and Builders 

Edition (monthly). one year. . 2.50 
COMBINED RATES. 

The SCientific American and Supplement, 
The Scienr1tlc American and Architects and 

ers Editior., . 
$7.00 

Build. 
0.00 

The Scientitlc American, Supplement, aDd Arcbi-
tects and Builders Edition. . 9.00 

P'roportwnate Rates for Six Months. 
ThiS incluctes postage, which we pay. Remit by pOBtal 

or express money order. or draft to urder ot 
MUNN "" CO .. 361 Broadway, New ¥or.k. 

W 0 R K I fJ G MOD E L S & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Cin'ti. O. 

© 1891 SCIENTIFIC AMERICAN, INC. 
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