
dverUsements Wilt be admitted on this page at the rate ()1 

$1.00 per line .for each insertion. En(f,�avin(J8 mC1 
heacl advertisemenit8 at the same rate per li'ne bv rneas· 
nf·cment .. a� the letter·pre8s. 

'the ralue o/the SCIENTIFIC AMERICAN as an advertisin(f 
'm,eclimn cannot be over·estimated. Its circulation is ten 
times (jreaeer than that of any similar jo'urnal now pub· 

lilil/ed. 1t goes into all the States and Ter1itories, andis 
')'ea<l in all the prlncip a lUb,'a,'ies and reading·rooms oJ 
the 'Wot'lcl. We invite the a.ttention of those who wisfL to 

make their lntsiness known to the annexed rates. A busi· 
nes8 man w ants something 1)W1'e than to see his adver· 
tisement in a p,·intednewspaper. He wants cir·c'U·lation. 
1./ it is 'Worth 25 cent,,; per line to advertise in a paper QI 
three th01l8ancl circulati011, it i8 worth $3.75 per line to 
{Uli'e'rti:'ie in one of forty-five thou8and_ 

SILICA'rE OF SODA. 
HODGES, COOLlDGE & CO., BOSTON, MASS. 

� HE HEALD & SISOO 
Patent Centrifugal Pumps, 

VEItTWAI, & HOltlZONTAL. 
First Prwmi'um,'j at Ncw Orleans, Cincinna.ti, and. Nt!w York. U .Medal oJ Specio,l A'Wo.r(l,lI American InstItute, 1872. Perfect satisfaction guaranteed. The cheapest, most durable. ponular and fmccessfnl Pump known, for �>aper lhkcl'B, Tanners, Coutractors. Brick M1kcl'A, Distlllers, 
���re��f�lP'v�i�:�h�����:d�g):']I�::l�at1���I�1?ct.Cil��si�:: ted pamphlet,free. (OJ references to plll'tics :lct nally using thiJ:�:,�s�' �1���t��rg8&t�Icro�,tB�I�f'�)i�s���:,�n*�f: 

A Practical Dook, one that Architects, Builders :tnd Car· 
penters cannot anol'd to be without, entitled 

Detail, Cottage and Constructive 

1\ RCHI�'ECTURE, 
Containing- 70 Fnlll:tlnt.c�, 20 plat.es morc than bcfore 
offercel in 11 slmilar work. for Ten ])ollurs. 

Pllblishing under direction of A . •  J. BICKNELL. 
Showing tl. gl'eat variety of n,esigns for CornIces, llrackets, Windows and Winllow Caps, Doors, Piazzas, Pon-hes, nay and Donner Windows, Observatories, To weTs, Chimncy Tops, Balconics, Canopies, Scrolls, Gable l1nd Sawed Ornaments, Fences, Stairs, Newels, Architraves, Mantles, Plaster j1-'inislJ, etc, etc.; including }'orty�tive Perspectives, ]l�levatiOf!Sallfl Plans of Modern Designs, for Cottag-c�. with DctaHs, and Eil5.hteen 1!.leva· tions of Summer Honses, Villas, Seaside 00tta�es, and Coullt.nr Houses, togethcr with Fom·teen DeSigns for St.reet iUld Store Fronts, with Inside Finish for Stores and BanJi::s; also,.Fr'1llling" for Dwellings, Barns, ExhibitIOn J3uBdings, Hoofs, nridgl�s. etc .. ctc., making, in all, a Practical Book for Architects. Builders, Carpr.nters, 

Sil�\l�ll ��
hgl��� tB��g�uh��.UigJli�gL��,��CQ��l�l�l��i:���: sont Free 'oy mail or Express, on receipt of PI'ice ... t10.00 

A, J. IHCKNELL & CO., PUBLISHERS, 
2,' ,"Yonen St., New York. 

t�y C��ia��f.��C of new books on Arcllitecture lllailed 

TH E 

SCIENCE RECORD 
F O H  

1873. 
A Compen(Uu!n of thc c1entitlc Pi'ogress and Discove rlcs of the Preceding- Ycar. 111nstrated with O'1(cr 150 ]�llgraYings. f,JO pages, octayo. Price, $2. rrms NEW AND 

_ splendid book cmbraces the most Intercsting- }""'acts and Discoverics in the "arl· ous Arts anfl Sciences that havc transpired during the preceding year exnibitfng in one vjcw thc General Progress of thc World in thc followinr:; Departments: 
l.-Cl'EMISTHY AND MET· ALLUHGY. 2.-MECH,,"NICS AND ·ENGINI':lmING. 3.-ELECTHICITY, LIGHT, HEAT, SOUND. �.-TECHNOLOGY.-Embra· cing New anrt Useful Inventions and Discoveries rclatlr'lg to THE ARTS: 5.-BOTANY AND HOHT!· CUI/rUnE. 6.-AGIUCULTURE. 
,.-HU I:AL AND HOUSE· HOLD ,:UONUMY. 8.-�IATEIUA MEDICA, THERAPEUTICS, HY·· GlENE 9.-NATURAL HISTORY AND ZOOLOGY. 
10 :�Eililli'1t�:�fl�.tRO�1i�§! IUS, G�;OGHAPIIY. �.-GEOL()GY AND MIN EHALUG Y. t:J.-ASTIWNOMY. 

1J.-111UGHAl'"y. 

jl��hrl I���?�8:�� ��� lr�ttso a�l� ��l!N��r���l�e����I� copy of SOIENOE BECORD FOR 1873. It wllI be a most in· 
t eresting and valuable Hook, and. shoUld have a place ill every Household, ill every Library. 

600 p�ges. Octavo. Handsomely Dound. Over 150 En· gravJIll!s. Price, $2. Sent by mail to all parts of the country, on receipt of the price. A liberal dif'count to the trade and to c�nVassers. For sale at all the principaillookstores. 
l\fUNN & CO., PUBLIEHEHS, 

37 Park Row, NewYorl, City. 

TnE SCIE1I7IFIC AMBRICA.N w11l be sent one year 
and one copy of SCIE.NCE FA:!:CORP FOR 1873, on 
receipt of $4·50. 

SCIEJoICE RECORD FOR 1872, uniform with the 
�bflve.1 PriCe $2. Library binding, $�.50. 

Jdentifi' 
BLAKE'S STONE AND ORE BREAKER, 

For rcducing- to fragments all kinds of hard t\.-nd lll"ittle BnhstR.nc�s, stich as 
ROCI{;.1, IIRES, lUINEItAV';, ANn IHtU .. :,;. Ex tcllsiYely used for making ()OllCl'CtC for llIcAdam Roads, Ballast.for n'l.llroads reduction of Aurifcrous Q,llar�z, pulvcl'izi!.J.1; Emery St.sme, prepn.rlJlg" Iron, Copper, and Zinc Ores, &:c., &c . . Twenty prize I.ncdals awa:rded .In Europe and Amcr· ica-. The patcnt for tIllS mn.chl lle has been ./ully 8'rtstamecl In the Courts, arter rrpeatf'.cl and t horonghly contcsted suits. �hose ,\ ho 'Iltake, sell, or 'Use mschllles infrill!!ing" ort this patent do &0 at their own rIsk. 

ADHRRSS 

The Blake Crusher Co., 
{ NEW YORK AGENCY, 

137 Elm Stl"eet, 

Where a machine may bc seen in operatio n. Ne�v ilaven, Conn. 

THE 

AMERICAN 

Turbine Water Wheel 
i���;8c�g tlr, obr�C�g�!ll r�'�t�C�; D,j���S Emerson, Holyoke, Mass., showtng highcr average results tha.n any Tur· bine Wheel ever known. A f-ull re� 
�rr'i�LSla& 'l�lh��t'il:�J'J�ytotu,sJ�g:r 

WIRE ROPE. 
J 0 H N A. ROE B LIN G' S S O N  S 

MANUF.ACTURERS, TItENTON, N. J. 

FOR Inclined Planes,Standing S hip Rigging Bridges, Fcnies, Stays. or Guys on D Cl'l"icks & Cranes, 
6�N�f�1�flr�sof��p����s soteg�Y��rel�a�nI�7�e;l�hl�g:�f 
�wc����, �1vi�\�k���/���fi�il�:1?1Jl����;g�Bn ���lIJ {gi oamphlet On TransmiSSion of Pnwer hy Wire Hopes. A large 'atock constantly on hand at New York Warehouse No. 117 Liberty street. 

BOILERS AND 

L UBRICA TORS. 
D HEYFUS' transparent Self-act. ing O:Icrs, for aJl Fiorts of Machincry and Shufting, are reliable in a.1l seasons, saving %-U5 vel' cent.. The SEL�F-ACT

ING LUHItICAT()It for Cylinders is 1Jo-1IICI""'�jl; now adopted by ovcr 150 R. R. in the U. S., and by hnndreds of stationary engines. NATHAN & DREYFUS, lOB Libertyst., N.Y. 

SUPER-BEA. TERS Save fnel,·and supply DRY steam. Easily attacheD to any boiler. HENRY W.BULKLEY, Engineer. 98 Liberty St., New York. 

"D t For test1n� Ovens, Boiler 
,JI;' yrome . ers. flues, Blast furnaces, 
Super·Heated Ste •. m, Oil Stillo. &c. Addre.s HENRY W. BUl�KLEY, 

98 LIberty St., New York. 
1-, EACH'S Scroll Sawing- Machines.-Cheap, ) e�t and best in use. F0r IJltlFltratecl Catalogne and Pricc List, send to H. L. BEACH, 90 Fulton St., N. Y. 

PIPES COVERED 
With U ASBESTOS FELTING ," Baves twenty-fi,'c per cent. I n fuel. Send for circulars. 
ASBESTOS PELTING COMPANY, 

, u allY l'Hl'lJI..!::i JlItlT��U:H 111 W;tWI' 

JAMES LEFFEL & CO., 
SPH-IKGFU.:JJJ), OUIO, Ol'10BLIIJEH.'fY �'1'., N. Y. (;l'l'Y. 

AMERICAN SAW CO., 
No. 1 Ferry St., New York. 

Movable-Toothed Circular Saws, 
PERFORATED CROSS-CUT, AND 

SOLID SAWS. ALSO, 
I V ENS & n It II 0 K E S I' A 'I' E N T 

Eccentric-Geared Power Press. 
Nos. 316, 318, 320, and 322 Front Street, New York. liT" Asbestos in all quantities and qualities for sale. 

MORR�:£.�2'1,\
, 

& CO., X 
AMERICAN CHARCOAL IRON 

p, BLAISDELL & CO., 
MANUFACTURERS OF THE BEST 

Patent Drill Presses. with Quick 
Return Motion, 

In the 11lark�', also other llIacllinist Tools. . SEND FOR CUTS. 

Boiler Tubes. Ws 
WROUGHT-IRON TUBES 

W'lHCEST ER; MASS. 

CHAMPION SPRING MATTRESS-'The latest and best improvement. Do you want a healthy and comfortable bed? Here it is. The softest eaSiest, cheaI?est,most popular, and durable Spring Bed 
�teTear:{t1101�rli�. bW�11�11�ltg�II;�p���lJelJ' t��a�ti��� 1�Jlil� pered steel springs, so muted that the pressurc is equally distributGd. Easily moved 01' carried about the house. Can be lifted, turned, or roilcd up ut.;:e a hlanket. Both �idesalike. No frame.no wooden slats,no straps. May be usea on floor without bedstead. No under bed required. Needs only half thickness ofl1air mattress. The regn\al' sizc doublc bcd, 4 ft.. 6 in. by 6 ft., contains l$t.t steel upholstery spritlgs and wetghs only thirty Ibs. More springs tOl' your money 1n this bed than in any other. Warl'anted 1l00Reless. Any sizes made to order 
�f�d§�fp��Cd�b��1;i�1�Ub� �e��}!(f�iig� �.� �jlu����egf the wE>rlCl. Lib�ral diflcount to ttl(' tradc. Agent.s wantell. F. C. BEACH & CO., Ma.Kers, .102 Chambers St.. cor. Church New York. 

D OY LE'S 

Patent Di[erential Pulley Blocks. 
Thef'W .instlv celebrated Pulley _ Blocks have now renchell their CROWNING !'ERFEV'!'ION by the addition of 

Hall's Patent Improved Yokes. 
:luV�re�s;x��r�����I�v��I� �;r By��l��lKS;t;;S::;; �l{�c��� 
'�E'Wc;i�h'�f'l;!e8s1iI�,�1?et�fec�\�,c�I�����'.:s ';.�� il:� npper shcave-friclioll nnfl weal' are less ened, ease and sf�fety a.rc seenred. }i'or lUting heavy: weights of all kindS thcse blocks arc unequalled. nllc Ulau cau 
huil'it 1,000 Ihs. '""hlt eal'"ie, mlCl thc nlocli. '""ill 
hold t.hc ,"veight at allY ()oint • .  Madc only of tile best ma.terials, tested by constant nsc, alld approved by 
��

n
lo�����lf:�f�1���:��

f
���i�[�1�8 {ft;lt�l�{�i�(�l���nb��l Differential Pulley Bloek in the markct. Circulars sent ana orgA��'L'�YliZ��g�b& CO., Sole �Ja.nufacturers, 229,231 & 233 W. 10th St., New York, 

The Pulsometer or Magic Pump. 
Thc simplest, most durnhlc llnd effective pump now in use. Adapt.ed to �ll situations and performs all the functlOns of a 

��(tg��e��� �i����te�� aC��rii1\�c��t'i;r;� 
to wear out . Will pnmp gritty 01' muddy water without weal' or iniury to its parts. It cannot get out of order. 

C. llENRY HALL & CO .• 20 Cortl"ndt Street, New York City. 

lJ!£achinist's �l'ools, 
EXTRA HEAVY AND IMPROVED 

LUCIUS W. POND, M ANUFACTURER Worcester, Mass. 
���rerooms, 98 Libert��tc��\��BII.�:kAgent. 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL, 

W�Btea.m a.nd Gas Fitters' Supplies, Mathtnery for Coal Gas Works, &c. &c. 
NO. 15 (;OLU ST., NE\¥ YORli. 

THE 8'rANUARD MA.KE! 
� EmcrvWheels and Emery G-rinding Machinery. 

'.rtiE TANI'l'E CO., �troltdsburg, l:ta. [:tIJI!.J=tiJ:J SEND FOR l�OOK CATALOGUE. 
• BICK.NELL,27Warrenst.,N.Y 

K IDDEH'S P ASTILES-A Sure H e lief for . Asthnn. STUWEI,.L & co. Charlestown. "Masfl. 
:.:. 

TIlE .NECESSITY Oli TNl:- AGE! 
To p"otect Life ancl Pl'opert!lfrom, ])estruction by Fire 

'.rIlE 'l'UNNICI,IFF), I'IRE A LARll[ 

�i�b�t:�('al���i�S �� � ���;;s�'e�� ��l�gflnCtOi����!w��e�\�e�� person in the buillling in tim,c to extinguish the flames. 
THE ALABM IS SIMPLE, SAFE AND RELIABLE. 

l:t ricc only Onc Do.l'lar. 
It 1s three inches 10Ilg', an inch and a quartcr in diame 

�i;�.aI�\1�a�b�\�1�1����b�;� ���ac;��d��i�liiI�811 �r�iY in the ,Janitor's roolll,Oftices of Hotels, or on the Ontsifle 
��I��is���i�����Tl�t�JsaI��c���r;��:�1.�I�� cRi��r���t�a 
h}- the COlllmittee 011 Origin of Fires of the NEW YOHK }10AHD OF UNDEltWIUTEHS, who gave it their individlHU endorscmellt for thcir rcspccth'c Companies. 
CauvnsJgcrs 'Vant.ml for al l l)al�ts of the Con utry. 

Sample with ca.rtl'i(lge and two fuses sent for $1. Spccial rates made wilh Dealcrs and largc consumers. 
UNITED STATES FmE ALARM M'�"G CO., 

697 Broadway, New York. 

J:i�MEJtYWT1EEL MAClITNEHY for grinding Tools and Met.als, gum� ming Saws,cleaning Castings grind· ing YInner Knivcs perfectly strmght -uncqualed for the sterling quality of lts material and workmalJshjp, the durab1litYOfeverzTla.rt. AMF.R· 
Factory, WOOIlSOCk!t�NI'�'�r���

l' 9r�n�rt��t'I' �Ni': 

MAHOGANY, 
ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD, HUNGARIAN ASH, AND 
ALL KINDS OF WOODS, 

IN LOGS, PLANK, :BOARDS, AND VENEERS. 

GEO. W. READ & CO., Mill and Yare\. ISOto 200 IJCWiS �t., cor.6th St .• E. n.,N. Y. 
� ()nlcrs by mail promptly aull faithfully executed, 
� Enclose £Ic. st.ump for Cat.alogue and Price List. 

DO UBL E A C T I NG 
11 UC](El:P L U NGEll 

St�
L

�!!}!�PS 
VALLEY MACHINE COMPANY, 

Easthampton, Maes. 

PORTLAND CEMENT, From the best London .Manufacturers. For p.a.le bv JAMESBRAND,55 Cliff St., N. Y. 
A Practical Treatise on Cement fUrniShed for 25 ceuts 

© 1873 SCIENTIFIC AMERICAN, INC 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

SU'ongC8t, Cheal)estJ nest .. 
In t.he test at HolyoKc, jn 18'72. the Houston gave tIle 

hi�'besl Ilcl'celllng-e c"Vcr 

�,�I��I�'i�i;���'�!����at��t ��}�� 
f".ulis CVt!l' obtained. In pract.ical usc it is everywhere delllotistrating its superior· 
H.y oYcr all others. EIl1(>r· 
80U'l:\ full report fnmished Oll apl)lication. SelHlfol' Circu· lar. MElmILL & HOUSTON mON WOIlKS, Beloit, "\Yisconsin. 

IliON .PLA.NEH�, ENHlN.�J LATHEH. . Drjlls, and other l\�aChinists'ToolS, of s¥cerior qual 
U&h 0���:!p��ic�I�191��:�1�1G W !'�1� \t�� l��iAN l1F fCTCtlR: LNG CO. New Havt!n, Conn. 

I> ANSOM SYPHON CON DE NSER perfects 
� and maintains vacuum on Stcam Engines at cost of one per cent j t8 vult'.le, nnd by, ita use Vacuum Pa.ns are ran with full va.cuum without Air Pump. Senel to ,\V:M. ALLEN, 51 Chardon St .• Boston, for apersonal call,or 

he Company. at nutfalo N V .• for a cir(',ular. 
THE HASKINS MACHINE CO, 

l-l'rrelII1U IU�', llIAl-\S •• lUannJactnl'cl's of 
!' A'l'EN'l' VEl�'l'ICAl, :-'l'EA1U ENGINES. 

(10 nORSE·POl"'"EJ�.) Our Combined Engines nnd 1l0i1er� flrc made in quanti· tics anti to stnndFrd gauges,so that all parts nrc interchallgea.ble. Can be run with grea ter safety and less ('x-
ret�s�11���,:��ri\�·��·� cW��gr�g����f��8lc���ia;d�eSl�'��t, New York. Send for Circular. 

'l'EIU118. One copy, one year $3.00 
One copy, six months 1.50 
One copy, tour months 1.00 
One copy of Scicntific Amcr1can for one year, and 

onc copy of engraVing, "Mcn of Progress" 10.00 
One copy of SCientific AmerIcan for one year, and 

one copy 01" OJ Science Hecord," for 18"73 4.5Q 
nem1t by postal order, draft or express. 
The postage on the Scientific American ls five cenhper 

quarter, payable at the ofiice where reccived. Canadd, 
subscribers must remtt, with subscription,25 cents extu, 
to pay postage. 

Address alllel1ers aud malie all Post Ollice order' 0 
drafts payable to 

MUN:N &, 00., 
37 PARK ROV 1i"EW YOBJ" 

THE H Scientific American" is printed wilh 
CRAS. ENEU JOHNSON & CO.·S INK" Tenth "1 d Lombard sts., PhUadelphla &nd 59 Gold st, New York. 
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