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Founded by Mathew Carey. 1785. 

HENRY CAREY BAIRD &. CO. 
Industrial Publishers. Booksellers, and 1mllorters, 

SIO Walnut �t •• Philadelphia. 1'11. •• V. S. A. 
Ilr'Our n�w and Revised Catalogue of Practical and 

Scientific Books, 86 pages, SVD, and our other Catalogues 
and Circulars. the whole covering every branch of Sci
ence applied to the Arts. sent free and free of pli8ta�e 
to any one in any par: of the world who will furni::th his 
address. 

Entlrel.J Rewritten lind Greatly Enlarged. 
Professor Nicholson's Manual of Palreontology 
J!"'or the Use of StudenLs. With a General rntroduct\on 

on the Principles of Palmontuiogy. rphird editioll, by 
IIENRY ALLEYNE NICHOLSO ..... ·• M,D,. D.Se .• F.G.S., 
etc., Regius Professor of �atu!'al II i�t()I'Y in the Uni
versity of Aberdeen; and HH'HAltll LYDEKJiEH. B.A., 
1t'. G.S .• etc. Two v(lis. Svo. \Vith 1419 illustl'at iuns. ()3s. 
.. 'rhe tirst of these two palreontulol.!ical wOl'ks i� Xich_ 

olson and Lydekker's' :Manual of Pahcont()logy.' ir: 
which, for the Hrst time, I belle\'e, in the ItJIl!;!lbh lall,",uage, a fairly cUlllprehensive account of th� animal 
kingdom, as l'cpl'p.::-r.ented in past ti llles. has been aftllrded 
tn studentS."-Addl"pss by n'". '1'. BltIJlfo)'ri, Esq., LL.D., 
F.R.S . . President of tIle. 'Gpolngit'1l1 Society of Lon(lnn. 

.. 'rhe work furnishes the stu(lent with an excellent 
�IlIllmary of the leadinll pl'inciples of palreontolo!;!ical 
sCience-by far the most complete which has ever been 
pllblished in the English language."-Geolog'ical :Jla{}flzine 
(Lundon). 

.. rrhe book is the best text-book on the subject in the 
language. . . . Nothing better than the Introduction 
to the study of the science has come under our notice.)) 
-J/ett/cal Press (London) . 

.. It has been well and conscientiously done. • • A 
manual which no geologist who wishes to know what has 
been done of late in the palreontological Held can afford 
tn do without."-Journal of Education (London). 
\VILLIAM: BLACKWOOD &, SOXS, Edinburgh & London. 

�'itntifi' �lUtri,att. 

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

• • B U F FA L O. N. Y., U. S A 

WORKING LOCOMOTIVES WITH

I 
ICE·HOUSE AND COLD ROOM.-BY R 

Petroleum Ii'uel.-By 'rllOmas Urqulurt. An interesting G. HatP.eld. \\'ith. directions for con8truction. Four 
account of the rec

. 
t'nt, results of the aU£'ho

. 
r's experience engraVIngs. Conta�ned in SCIE:-':'�TFIC A:�lIm,If'AN SUP

in the use of petroleum rpfusp. as fuel un an unprece- PLE�lENT.li9. i'rICe 10 cents. '10 be had at this office 
dented scale up-yn the Grazi & l'saritsin RaHway, ::-'outh- '. _\ln
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east Hussla. With 52 illustrations. Contained in SCI-
EX'I'I.t.'Il AMF.UICAX SUf'PUC\IE:-..'T, Nos. '69 and 
"" U. PI ice ten cpnts each. To be had at this otfice and 
from all newsdealers. 

£J!E�A!ST�e��� 
IN THE WORLD. 

Jlfif'"Speed, Comfort and Safety. 
. . .  . .. AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAlVu,�ORD, CONN. 

CHUCK AND MICROMETER STOP 
for Amateurs.-By C. n. Parkhurst. Description of a 
!'imple and eahily constructed chuck for use with a di-

221 

PROPOSALS. 
PROPOSALS FOR MAIL-BAG CORD

FASTENERS AND FOR IRON AND 
STEEL, &c., FOR POST OFFICE DE-
PARTMENT. 

POST OFI<'IC'E IJEPAU'l,;\lENT. WASHISGTON , I). C •• 
February 2S, IS91.-Sealed proposals will be received at 
this Department until noon. on Wednesda}', the sixth 
day of May. 18m. for furni!'hing, accordinlZ to contract, 
Mail-uag CL)rd-fast,enen�, Iron, Steel, Hras�, Oils ami I Waste. All proposals mu!:tt be in accordance with thp 
specificat.ions, which can be obtained from the Second AssistantP

J8�WN
s�rAGJA��'�!U,E]j��b��t�t"DJ�:1�!)��: 

Experimental Science 
BY 

ARCHITECTURAL BOOKS" »1(-=--. . Cltel). P ���1g!rl�t�UiE 
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Geo. M. Hopkins. 
1 n t e re s t, i n g Experi. 

ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
A pparatll�, m u c h of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all it� Branches, MalZnet
ism, Heat, I.ight, Photo .. 
graphy, Microscopy, Op

,tical IllUSIOns. Mechan .. 

circles. etc. With � figures. Contained in gcn��TIFIC : 
AltEHICAX HUPPLE.\IKST, No • .,.,.�. Price 10 cents. To 
be had at thls office and from all new8dealers. 

-� : Prlntln .... per, $44. I<;very·· 

Useful, Beautiful, and Cheap, facLorY.KEt�j,;Y.
e
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PE FOR TYPEWRITERS! 

To any person about to erect a dwelling house or 8ta- ; 
ble, either in the country or city. or any builder wishin� : 
to examine the latest and best plans fora church. school 
house, club house, or any other pulJlic building of hilZh 
or low cost, should procureacomplete set of the ARCHI
TECTS' .A�D BUILDERS' EDITIOX of thp. SCIE�TrFIc 
AMI!:H.ICAX. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, I 
and to persons about to build fur themselves they will i 
find the work suggesti ve and most useful. They .Jontain 
colored plates of the elevation, plan, and detail draw
ings of almost every class of buildinli(, with specifica
tion a.Jd avproximate cost. 

Nine bound volumes are now ready and may be ob
tained, by mail, direct frflm the publishers or from any 
neWSdealer. Price, $'2.00 a volume. SLltchpd in paper 
covers. Subscription price, per annum, $2.50. Address 
andremit to 

MUNN & CO., Publisliers, 
361 Broadway, New York. 

THE PORT LA NO (Oregon' INDU",TRIAL 
EXPO",I'I'ION. 

Sept. 17 to Oct. 17. 1891. want� for exhibit novelties in 
electricity, mechlwical arts, etc. No catchpennies need 
apply. Address R. W. Mitchell. Secretary. 

Df.I:ET �x... x..."U�G-:J:ST. 
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thoroughly efficient and experienced smelter, versed in 
the treatment of various refractory and ordinary lead 
and silver ores. and capable of supervising the construe
tion and erect ion of the necessary works and machinery 
for smelting and ore-dressing J.JUrposes. Applicants mu�t 
suVply sat.isfactpl'y evidence of their ability in the treat
ment of sulphide and all other !'ilver-Iead orel'i, and tile 
use of fluxes, etc., on an extensive scale. Applications 
ill writing, accompanied by copies of testimonials and 
stating salary expected, JIlust, be addrpssed to Messrs. J. 
Coates & Co., Engineers, Suffulk House, Laureuce Punt
ney Hill, London, before the 30th day of April next, 
from whom any further information may be obtained. 
Liberal salary to competent man. 

Wonderful Electrical Invention 
Found after years of study. A 
reliable bp.ttery formedical pur
poses. \Vithout acids, va,ste, or 
plates. No re('harging, always ready. Mild or powerful. J£lec
tricit.'V will cure when all other 
remedies fail. Price, $S.OO. We 
want agents everywhere. A 
fortune in every State. Partic
ulars and terms for 8tamv. 

C. DORAN STONE & CO. Sole Agents, CHICAGO. 

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

cation of the SCIENTIFIC A MERICA::-': , continue to ex
amine improvements, and to act as Solicitors of Pateuts 
for inventors . 

FOR RENT 
In the uest �atural (;!lS City ill lndiana, BUild
ings with Heat. Light, ana Power. I�Jquipped 
with Automatic Sprillklert'ol, Steam Heat. and 
Elpctric Li�ht. �mitable for lilZht or heavy manu
facturing. Address. JAS. BOyel<;, MUNCIE, INIl. 

StenCIls. Steel Stamps. Rubber and 
Metal 'l'vpp \Vheels, Dies, etc. 

lliodel and F.xPPl·imental WOJ'k 
Small Machinery, Novelties, etc .• man

ufactured by special contract. 
New York SfencilWks . . 100 Nassau St., N.V 

2nd � MACHINERY �� 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St •• N.Y. 

BLUE PRINT Paper, Sup�rior Qua!ity. 
Photoll"raphlc SupplIes. Send for catalogue. 

T. n. MCCOLLIN & CO .. 1030 Arch Street, Philadelphia. 

It Sets People Talking.t 
The following 20 finely cnt and polished Gemstones given 

"FREE" WITH THE GREAT DIVIDE, 
Viz. :-Cameo; Goldstone ; Tiger Eye; Ribbon Agate; 
Green Croc idolite; Pink CrocidoUt,,; Ca" nelian; Jewel 

Ony",; Tree Agate; Mo.aic, for Sleeve Buttons; 
Montana Mos. Agate; Agates, tor 
Sleeve Buttons; Gree... Mos. Agate; 
Striped Agate. for Lady's Brooch; p"t. 

rifted Wood, for Ring Set. given free as a premium 
to each new yearly subscriber, if subscription is se!lt 

within 30 days of the date of this Journal. 
Each Gemstone is honestly worth 5Oc., and some canno� be 

bou�ht for $1 each of any jeweler, and the total value is over 
$10. You naturally say. "Can this be true?" We positively 
guarantee to refund your money if you are not fully satisfied. 
Our reason for offering this costly premium is: W e Inust 
advertise to ge" otliers to advertise with us, and by 

this D.etliod we will have a naUonal circula. 
tion quicker than. by any other way that 
we know ot; and our .,onclu.ion. are based on 
Cact. obtained by trial e"'perirnents. 

THE GREAT DIVIDE iss monthly.jour�al, illus· 
trated aud prmtedm a most 

elegant manner, containing articles on Rocky Mountain 
scenery, its minerals, mines, crystals, relics, cliff dwelling., In· 
diansand theircllstoms, haunts of fish and game, natural wonders, 
caves, srotesque and marvelous works of nature, burning rock, 

mineral s�rmgs, cl imate, wild fiowers, and hosts of other interesting 
things. Brimful of fresh. original and spicy reading every month. 
Different from any otber publication in the world. 

OUR CONTRIBUTORS ARE: Liter�teura. C�pita.liats, Cowboys. Scouts, 
!.liners. India.ns; in other words. people who �Te bmilia.r wherecf they writ •• �nd tell 

. their atoriea in their own �uint w�y. --Youc�llIlot �ord to misa this. S�mple copy onlyl0c. .. Send One Dollar to·day for a year's subscription and the 20 Gemstone., 
securely packed. will he sent, poet·paid. same,day YDur order is received. 

Tj· .. tim(lnhl�.-" Gems received, gem.� indeed. "-Prof. W. R. Canon, N. Y. Col. of A"c,hwol0.e'Y. etc. 
U I have received your little cabinet of ('ut RtolleR, whIch are gems in their wav. Tl1e w"nciel· hi lJ,oYl1ol\ 

can alford them at such rates. "-Dr. J. n. Chapin, St. LaWrence University, Meriden, Conn. 
Address, Dept.H, THE GREAT DIVIDE,162. Larimer St .. DENVER, COLO. 

BICYCL�S 
B� 8end'A W GUMP&CO UaHolI,O!no, mg to • • • for list Bicyclu (}U1t:'. and Tllpt!I():r�tt:r8 taken ill e�cbanire: DIIDcuit RepalMng. Over 1200 Uyclet'iiD. '- stock. Here are samples: COI:Jt. P"ict!. Broncho Safety, new, 5135. 5100 Am. Rambler, good as new, 123. Sii· �n's Safety. 30 �n .. ball bear!ngs, new, 90. 66; 'A.l1·S &fet,." 24 m., rubber tIres. new, 25. 20. 

THE NEW WEBSTER 
JUST PUBLISBElJ-...D'l'ffiEL Y NEW. 
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�h� ECONOMICAL APPARATUS.-BY W. preparat.ion of Paten� [)�awinlls, Specifica.tions, and . the H. Ince, Ph.D. Descriptions of apparatus which can be prosecutIOn of A ppl!cat�[,ns .for P1.ltent� In the Umt,ed I eaSily made by anyone who possesses a certain amOunt States. Canada. and iI orelgn C\luntrie�. :Messr�s • . \\ u.nn & ! of ingenuity and mechanical skill-blow pipes, Bunsen Co. also attend to the preparatIOn of Caveats. CopYrl�hts burners, steam avpara.tus, chemical appluatus. "" ith 20 for Bo�ks, Labels, �elssues, Asslgnm�nts .. �nd Reports figure. Contained in SCIE:\TIFI(' AMl':ItICAN Supon In�rlDgeme�ts of Patents. All busmess Intrusted to PLElHENT, No . .,.�(). Price 10 cents. To be had at this them IS done With sveclal care and promptness, on very office and from all newsdealers. reasonable terms. 

A pamphlet, sent free of charlle, on application, con
tainin� full information about Patents and how to pro
cure them; directions conCerniI'ig Labels, Copyrights, 
DesilZns. Patents. Appeals. Reissues Infrin�ements. As-
8i�nments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of charge. a Synopsis of ForeilZn Pa
tellt Laws. showin� the cost and method of �ecurin� 
paifI��NIl �e JJ&��iPS�li������S8 
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361 Broadway. New York. 
BRANCH O�'FICE8.-No. 622 and 0"24 F Street, Pa· 

cttlc BuildinlZ. near 7th Street. Washm�ton. D, C. 

P ERFECTW
SPAPER 
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The Koch Patent �·ile. tor preservinlZ neWRlJaperS, Mag
az1nes. and pamohlets, has been recpntly improved and 
price reduced. Subscribers t.o the RCIJ<:XTIFIC A�H;HI
('AN and Sf'IE�Tn'IC A.\I EHICAx SUI'PLI':;\llrNT can be 
supplied for the low price of $1.50 by mail, or $1.20 at the 
otHce of this paper. Heavy bo?_rd Fides; inscription 
.. SCIENTIFIC A�IERICAN." in "i1t. Necessary for 
eVe;IUN� 
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PLAYS Dialogues. Tabl .... az. Booabrtt.. tor .. 8cbool,Club&Parlor. Bestout.Cata
lOl:lle tree. T. B. DSNlSOII.Cblcago,lU. 

A GRAND INVESTMENT 
for the Family, the School, or the Library, 

Revision has been in progress for over 10 Yea.rs. 
1II0re than 100 etlitorial laborers employed. 
$300,000 expended before tir8& copy was printed. 
Critical examination invited. GettheBest. 

Sold by all Ilooksellers. Illnstrated pamphlet free. 
G. & C. MERRIAl\[ & CO., Publishers, 

Springfield, Mass., U. S. A. 
Cr.ution! -There have recently been issned 

several cheap reprints of tho 1847 edition of 
Webster's Una bridged Dictionary. an edition long 
since superannuated. 'fhese books are given 
various names,_i' Webster's Unabridged," "The 
Great \Yebst,er's Dictionary," "Webster's Big 
Dictionary," U Webster's Encyclopedic Dictiona
ry" etc., etc. 

Many announcements concerning them are 
very misleading, as the body of each. from A to 
Z, is 41 years old. and printed from cneap plates 
made by photographing the old pagea. 

; iCs. etc. A world ofValu .. 
1 a b 1 e Information. A 
Source of R a t i o n al 
Am URement. A su perb 
work for Young and Old. 

III ustrated Circular and Table of Contents sent free. 
740 PAGES. G80 ILLUSTRATIONS. 

PRICE, by IOllii. pootpllid. • - _ $4.00. 
MUNN & CO., Publi.hers, 

Office of THE SCIENTIFIC AMERICAN, 
361 BI'oadway, New York. 

THE PHONOGRAPH.-A DETAILED 
description of the new anU improved form of the pho
nr)graph just brought out by Edison. vVith 8 engrav .. 
ings. Contained III SCIIC"\TJFIC >\.MI!:RICAN SUPI'LO:. 

: ArENT, No. 63�. Price 10 cents. 1.'0 be lJad at tbis 

I 
oftice and fr0I!l_�}_.neWst!�_alcrs. 

The most SueeeMfui Lubricator 
!;I I Cor Lo��e:

N
�I�eYp!;'��T 

'H:�����c�;,,�P:e:U�d!;;L� �t!.'?"h� �.� 
pa.st four years. Price I 

Everv user of machin
" 'Catalogue No. 56," 

this paper. 
.,. A.N D{;ZEN It. TIFT, ClnetnDAt� Ohio. 

3 M�!tTe�,� 1'9.'�la!���t�iCi��R IDe. 
An IllUstrated Monthly Journal for the 

A mat,pur, 'B�xperiJllellter, and Public. 
BUCIElt Pli B. CO., "ox 431, LYNN, MA!!!S. 

STEAM ENGINE. HOW TO MANAGE. 
By J. C. S_-A very practical paper on thl:' subject. How 
to fire with wood a.nd coal, how to manage the water 
supply, howto clean the en�ine, how to clean the supply 
g�;ia�g:d 
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747. Price 10 cents. To be bad at this omce and 
from all newsdealers. 

I )1�9P!lA"YR'IIBLlch�!g� l
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i than Cotton Waste. Consumer51 and dealers should 
I write for particulars to 

BOItnEN & ltKlHINGTON, Ji'all River, Mass.t U. S. A. 

-W-.AN""TED_ 
General A",ency for Switzerland for novelties of prac

tical value. Address B. 1052. to Rodolf Mosse, Zurich. WANTED. ��!��Wi:S7e
n��r�:r�I�7�l�! surprise electrical expertl'i. StillUP for catalogue. t $10 per llay made. BUSH CO .. 24 Park Place, New York. 

Jo'OK SAI.E, I,Jo:A�·m, OK RJo�NT. 
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other JIlodern conveniences. water power, etc., and ten 
aCres of valuable building sites on I.ake George. close to 
railroad depot and vo�t office. Caldwell. N. Y. ft'actory is 
suitable for large variety of m:mufacturing. It'or parti
culars, address John E. Alden, Glens Fall8, N. Y. 

T� Scientific A merican 
PUBLICATIONS FOR 1891. 

The prices of the ditlerent publications in the United 
states, Canada, and :Mexico are as follows: 

RA TES BY MAIL. 
The Scientific American (weekly one year $.3.00 
The Scientit1c American Supplement (weekly), one 

year. 5.00 
The SCientifiC American, Spanish Edition (monthly) 

one year, 3.00 
The Scientlfic· American. Architects and Builders 

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

The SCientIfiC American and �upplement. • $7.00 
The Scient1fic American and Architects and Build-

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

tects and Huilders Edition. . 9.00 
Proportionau Rates for Six Months. 

ThIS include8 postage, which we pay. Remit by postal 
or express money" order, nr draft [0 order ot 

MUNN &: CO •• aliI nl'lIadwa)', New York. 

THE BACKUS WATER MOTOR.iTHE B'ACKUS EXHAUST FAN" 
With 01' without Governor. Supplies from hydrant pressure the cheapest power known. ! A Wonderful Air Mover. For Drying all kinds of �oods (special Dryers built and re

Invaluable for blowing church orlZans, running printing presses, sewinlZ machines,lathes. saws, Aults �uaranteed). Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works. 
coffee mills, fans, sausage cutters, elevators. and all machinery reqnirin� light power. No Woolen and Cotton Mills, for removinlZ steam, dust, smoke, hot air, acid fumes. bad odors. and 
firillg, ntl fuel, noashes, no repairs. noiseless and compact. No extra insnrance. Alwuys ready. for ventilating Hotels, Laundries, PubliC Buildinp:s, etc. High Speed Engine ana Ffln comMned. 
SJ!pplies from � to 10 H. P. Intf'!rchanlZeable jets and improved in every detail. ReJerf'-nus in flU parts oj th,f, fAJuntry. 
l!!5 C:z1c1. for .. pec1.a� circ"U.�ar& "to "th.e �ack"U._ "VV"a"ter Df.I:o"tor 00. N'e��,rk. �. iT. 

© 1891 SCIENTIFIC AMERICAN, INC. 
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