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In�ide Fa&,e, each insertion � - -,:) c.eut .... ".line. 
Back Pa&,e, each insertion - - - Si.oo a·line. 
1fJngraving8 may head adv�1'ti8eme1/.ts·at the '8arne?:ate per tine, by meMlllrement, 1:I8' the tetter pre1I8.· Adver­

ti8ement8 must be reeei.'Ved at pUbticatUm ojflce a8 early 
a8 Friday 'TIW1'1<ing to appear in next i8sue. . 

THE ACME FOOT LATHE. BACK 
Geared, Screw Cutting. Cuts from four to sixty-four threads .

. 
Price Eighty P8M� C���l��1�;;��"5hiO. 

DUC'S IMPROVED ELEVATOR BUCKET. 
For use in Flbur Mills, Grain Elevators, Suga.r Refineries. Malt Houses,<Breweries, White Lead Works. &c., &c. These buckets are made of Charcoal Iron, and are very strong and durable. No corners to catch. 

and cost about the same a��'h��'Je:�ll�w;'�ci:�t�P�� thousands already sold. T. F. Rowland, Sole Manuf'r, Send for circular. . Brooklyn,N. Y. 

AGENTS WANTED. Package of Gopdsjree to 
every applicant. Star Novelty C.o .• Charlotte, Mich. 

26 Fun Cards. 10c. 20 Comic Devil Cards, lifc. 20 Transparent, 13c. Outllt lOe. Seavy Bros., Northford. Ct. 

3.57 60 AGENT'S prollts per week. . Will prove it or forf�lt $500. New arlicles. , , just' patented. Samples sent free to a . Address, W.K CmCHESTER, 218 Fulton St., N. Y. 
.EUREKA SAFETY POWER! 

Practically impossible to ex­
plode. Tested toSOO Ibs. pressure 
per square inch. 2.;.Horse Power, 
SliJO, 3 to 'H � .• S�iJO. Als", 
Stationary Engines and bollers, and 
Spark Arresting' Portable En_ 
gine's for plantation use. Sendfor 
our circular. Discountto the trade. 

B. W. PA YNE & SONS, 
Corning, N. Y. 

"The S peakin&, Wonder." 

THE TELEPHONE. 
An accoUllt of the Phenomena of lmectrl ItyhM!lgnetlsm, and Sound, 88 involved m its Action; wit Dtrections for Making a Speaking Telephone. By PROF. A. E. DOLBKA�J its Inventor. Small 4to .. Cloth. Illus­trated. 7� cents. 
DJtt�:'Sa.,��:i'llo"Ji:m�Wi��e���u,:;��n���Jt�:r elucidates tlie plienomena of electrlcity, magnatl!;m and sound. as Involved in the action of the telephone; de· scribes the workings of the speaking telephone, and gives directions for making one. The author Is specially qualilled to, write on the subject. as he is th�inventor of tne telephone which he describes. His descriptions are plain. and are ilelped out by a dozen or more , engrav-Ings , -[Boston Journal. . 

LEE & SHEPARD, Boston, Mass. 

Messrs. Munn & Co., in connection with the publica· 
tion of the SCIENTIFIC AMERICAN, continue to exalDine 
Improvements, and to act as. Solicitors of Patents for 
Inventors. 

In this line of business they have /lad OVER TIDRTY 
TEARS' EX�ENOE. and n�w have unequaled facilities 
for the preparation of Patent Drawings, Specificatio!,s,. 
and the Prosecution of �m>licatlons for Patents in the 
United States, Canadii, and F.oreign Countries. Messrs. 
Munn & Co. also attend to the pt'eparation of Cavea�, 
Trade Mark RegulationS, copyrightefor Books. Labels 
Reissues, Assignmellts, and Reports on Infringemellts 
or Patents. ,All business il)trusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application. a pamphlet 
containing fu.rther information about Patents :md how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues. In· 
fringements, Assignments, Rejected Cases, Hints on 
tbe Sale of Patents, etc. 

FOI·elyn Patents.-We also send, free Of charge. a 
Synopsis of Foreign Patl'nt Laws, showing the cost ,and 
method of securing patents in all the principal coun­
tries of the world. American invento,..; shOUld bear in 
mind that, as a general rnle. any invention tJuit is valu­
able to the patentee in this country is worth equally as 
much in .England and some other foreign c9untries. 
Five patents-embracing Canadian. English, German, 
FrenCh. and B�lgian-will secure to an inventor the ex· 
clusive monopoly to his discovery among about ONlI 
RUNDUED AND FIFTY MILLIONS of tlie most intelligent 
people in the world. The faciiities of business· and 
steam communication are such that patents can be ob· 
t.lined abroad by our. citizens almQst as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; FrenCh, $100; Belgran, $100; Cana­
dian, $50. 

C�pie3 of Patents.-Persons desiring any patent 
!s.ued from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings and length of 
specifications. , , .. ... . , . , 

Any patent issued since November 27,1867, at which 
time the Patent Office commenced printing the draw· 
ings and specifications, may be' had by remitting to 
tbisoffice $1. ' 

A copy of the claims of any patent issued . since 1836 
will be furnished for $1. 

When ordering copies, piease to remit for the same 
as above. and state name of patentee, title of·inven· 
tlon, lind date of patent_ 

,-
A {>I,1I\llhlet, containing full directions for obtaining 

United States patents. sent free. A handsomely bound 
Reference Book, gilt. edge�, contains 140 'pages and 
many engravings and tables important to every pat·. 
entee and mechanic, alld is a usefui hand book of refer­
ence for everybody. Price 25 cents, mailed free. 

Address l'tIUNW &; CO .. 
Publishers SCIENTIFIC AMERICAN. 

3' Park Row, N. Y. 
BRANCH 01l'1I'ICE-COrMr qf 11' and '"Ith 8treets. 

'Wa8hington, D. O. 

,. lllustrated Catalogue Now Ready. 
NEW STA.NDARD FLOURING MILLS. 
Old Theories, Horizontal Grinder.. Slow Runners. Fully EXRlodea. ,Fine Flour, High Speed, and Econo-mica.!. Mil Ing IUWI�a���tFor AU. Millers and Editors please address 

EDWARD HARRISON. 
No. 131) Howard Ave. New Haven, Conn. 

2 h. FashioDable Cards. no two alike. with name. lOco 
.., postpaid. GEO. I. REED & Co .• Nassau, N. Y. 

HARTFORD 
STEAM BOILER 
.Insneotion & Insuranoe 

COMPANY. 
W, B. FRANKLIN, V. Pres't. J. M. ALLEN, Pres't. 

THE TANITE '00., 
. ST&OUPSB'Q"RG, PA. 

EMERY WHEELSAN.D.CRIN[)ERS. 
GEO. PLACE, 121 ChamberS St:;J:;ewYork Ag&nt . • • .  - .. - .  . ·. �:I;" : __ '�' _ 

Steel Castings, 
From J.( to 10,000 lbs. weight, true to pattern. An invalu­able substitute for forgings, or for nutlleable Iron c ... t­Ings requiring great strenll1;h, Send for clrcu,lar and Imce list to CHESTER STEEL CASTING COMPA Y, 
EVELINA STltEET, PHILADELPHIA. PA. , 

, FIREPROOF DW ELLINGS OF CHJ:l]AP J. B. PIERCE, SeCy, Construction. A valuable and important pape':..cont!,in-, ling Plans and Descriptions of Model Fireproof vwellmga 
P t' For showing heat of of .cheap constru�tion lat� ly erected i.n Chl�o. ,By :vrome ers, Ovens Hot Blast Pipes .,A .  J. Smith, rch,tect. "nth 9lllustratlOns. Plan No.1 BOlier Flues. Sllj)er-Heated Steam, Oil Stills, &c. ' ! exhibits th� constr

,
uc�lo. n of comfortable !me·story,16 ft. HENRY W B[)LKJ,EY Sole Manufacturer I front dwelhng.!'A.of brIck and concrete,lImshed complete • • 149 Broadway NY , at a cost of $1,""" Plan No.2 exhibits the construction -------------_-=.:..:..::....:_.:._. -' _._ i of a comfortaole 23 ft. front, two·story dwelling, Of brick 

E Ne I N E E R S WA N T E D "and concrete, finished comple 
.
e, with. cel .lar,fO

, 
r $1,700. Several of these dwellings on both plans, nave been In all tow s In Eastern extreme Western and Southern built at the prices stated. This valuable paper also con­

States as !!gents to selll.he best two ploton rod packings . tain� tp.e Rejlort of the City .A,utborltfes .of. Chicago, made. Lilleral terms given gQod men. !, certIfymg to thellr!"proof nature of these bUlldmgs, with FOREST CITY .PACKING CO., Cleveland,Ohio. I 't!�i.I�!'if'§lul��, W�sNoC3f�I��?ce� ��E¥��� 
ROCK DRILLING MACHINES 

AND 
AIR COMPRESSORS 

MANUFACTUR£D BY BURLEICHRoCKDRlll Co 
SfND FOR PAMPHLET FlTCHS URG N' ASS . 

had a� this ollloe and of all newsdealers. 
. 26 per cent. Disconnt on Price, List of , 

Superior Wood-Working lYlachinery 
��\?W��n��V,:,e lr.�1r�:':'B�� 
Vises; effective. heavy, strong, durable, and economical. For full particulars. address 

BOILER COVERINCS . !!iAVE 10 TO 20 PER CENT. 

H. B.SMlTH, Smithville, Bur9�!�oB. ��A. 
THE CHALMERS SPENCE CO., Foot ERllt 9th St., New York. 

C'tJ'Aa:CIOLA'S IMollS d 'c MOil TORPEDO VESSELS. ByMR.DONALD 
OFF SUG R M I 'CHINE RY I to n es an ' 0 rn · 1 SO SON.. A Val!'able paper,lately read before the United C EE & A .4J  We make Burr MilIswnes Portable Mms Smut M ,ServIce InstIt�te. ,Belnlh a full .exposl;l0n 0t the, Tor-

(Joffee, Malt, (Jorn, (Jocoa, and Grain· chin�s, Paoke�s Mill Picks Water Wheels, Pulleys, ana.i . fi�tb°<'iM{,":e'8i�%�i�n�e::;laeS;:Jgr,;i��e: p�rtg! DrylnlC Machine. Coffee-Hulling and Gearmg, specIaliy adapted to Flour Mil/s. Send for i several sizes built by 'l'h6rnycrbft Bros. tor the various Polishing Machine... Coffee-Washing catalogue. 
T : govemniellts" hi�hly interesting trials of these boats. 

IfJacblne. Hellx'Su!!:;"r Evaporator. ' J. • N On & SON, Buffalo, N.· Y. : an'd experiencesIIj war, and a description of the torpe-� '1 does used. 1 illustration. Contained ,In ScIENTIl!IC 'Messrs. C. ADOLPHE LOW & CO., 42 Cedar K REIDER, CAMPBELL & CO., 1030 GER-' AlIIli:ICAN,SUPPLEMENT No. 79. ' Frice 10 cents. '1'0 Street. Messrs. MUNOZ & ESPRIELLA, 52 Pine manto'Yn Ave .• Phila. Millwrights. Steam Engine I be had at this otllqe ami of all newsdealers. Street, New York, are Mr. Guardiola's Agents, and they BuIlders, and Mill Stone Manufacturers. ' " __ '� _ __ " ,_ , ' .  ___ , '_ '_ . WtU give llrompt ,attention to all orders for any of the above machines. '. �n��:",�:;:,�?r��Yt�'::��I'1a�: 
il:STAllLISRED 1SH. ' MiRs, Breweri'll',. Paint. ·Drug. and Chemical works, Portable JOSEP.H C. TODD, Mills. HOisting Machines, anll H. W.JOHNS" PATENT. 

(F I f T dd& R1!<rtlENG dM N �:��W�!'-i;�����'i-':.���Bll�!i,"t Is�.1'ID;rlx? H.:'mp Jute� ilope. O���:;'��d<l��ng Mills, Smut Mltchines, MU! �St>ESTOv Machinery, Steam Engines, Bollers. etc. Also Agent for Bushes Proof Stall's, Straight the celebrated and improved Rawson & Rlttinger Hoist· I ,� Edges, 'Boltin� Cloth, Convey- \� MATERIALs. '-� I� E�ine. I wlll Ju.rnlsh 'mecillcations and estimates for I I ors, Mill FurnIshers. 1\ II orders :hl���� "fX'd���ery. end for descriptive circular . � , {�: 'It-°Jii:;,',�f,��I'!ift �t,t�1:� , , .. , J. C. ,TODD,. . , . ' . , ,GralIi and Scouring Machines. Liquid Paints-all shades. finest In the world. 10 Ba'relay St .. NelT York, or Paterson, N. J. K . .  .. .. Fil'e PI'oot:Paint,'for Wood work, &c. N 0 W ' A new MedIcal TreatIse, THE' R oof Paint, for Tin Roofs, Iron Work, &C. : SCIENCE OF :LIFE" OR ,SELF-PRIOS- ' ROOfing, ,with white Fire Proof Coating. ERVATION," a book for everybOdY. R.oot·Coa-ting
,

, f,or restoring ilndpreservlng old roofs. -TH
'YSELF Price $1, sent by mall. Fifty Cem"nts, . .'fer·Retorts Furn9.ces,Leaky Roofs,&c.' . " . original preocrlptions, eithe one �team PiP'1> !>nd, Bol\!'l' Coveri!l&'s. . of which is worth ten times the !Steam c 'Pullldu,g, ·Asbe stos: Boards, Fire PI'oof , j)rlce Of the book. Gold Medal awarded the author. The . Ooatille-S, SbeathiiI&,s:and Roofing Jo'elts, &c. Boston Herald says: .. The Science Of Life Is, beyoIid . Tliese atttcies are ready for use, and can be eas, lIyap-all comparison, the most extra 

• 
H E A L plied, ):>y anYone. Send fO,r Samples, Pamphlets, PrICe ordinary work on Physiology Lists. lic' J " " ,. ���pli��!lS��'h�'" FfE�. lll'l"f.t���THYSElF H. W. JOHNS MANUFACTURING COMPANY, 

DR. W. H. PARKER, No.4 ' . 81 'Midden 'Lane, New York. Bulllnch Street, Boston, Mass. , " : , , !,PH
.
,ILA

. 
DEI,PJIIA B. R.>\.;NCH\,..406 Arch St. 

, Also DOWNIE,J'RAINER & CO., "ostoll. 

'R'OO, Y'S' . F.O·RC' E· BLISY' ,BLOW·ER. safgby , �:r:i��i11Ic�:\�w.�:::::OhI0. _____ THOMPSON & UPSO.l'<, San Fra cisco. 

: FIR8T PREMIUM 

AWARDED 
A.T 

PARIS AND VIENNA. 

SPEEDONL Y 100 TO 250 REV. PER K. SA VIS· .. 
. 

HALF ·THE POWER REQUIRED FOR FAN.� 
p� H.&F.Mo ROOTS, Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND. Gen'IAg't,6 Cortlandt St., NEW .YORK. _, ._, _' _ _ ':'.' -_' _" '_ -----..J • 

"-Indispensable to the Library, Olergwnan, DON'T SUB S C R I'B E for any 
Lauryer, 'Physioian,' Editor, Teaoher, Studeid, . . _ 

" . .. . "j)aper,,!r 
and all 0'" any oalli",n in -liFe who desire know!- maga.zI!Ie, no matter wher or by whom'llnol!shed" tIl ,,' " , .• ,, ) �' youwrIte to M. 'J'. RICHARDSON,PubMshf>r and "ub-

1872, 1874,' 1875, 
SCIENCE RECORD. 
th� �g;ro::�gf tlb':B�:�dld books are' oll'ered at 

Among tbe,sub'lects, rhe following are the most note­worthy, exhibiting-in-a-- condensed form a general ac­count of the Progress of the World: 
• ��1i�rx;Mc� i�¥' ���fJi��� ELECTRlCITY,"LIGHT, HEAT. SOUND. TECHNOLOGY THEU"EFUL ARTS 'BOTANY AND HonTICULTURE" ' AGRICULTURE, ' . 

���Itlt:NfE�a,��Efif:ift>A��If?�� hYGIENE. 
. ��,¥�t}ii6'L���?J!'IR1fE�,f:&�\O?JYs ICS, GEOGRAPHY, . .  

1�glt8*6�l.D M NERALOGY. ' 
, 

BIOGRAPHY AND NECROLOGY. 
!n��J'4ia�1)a';�1u��rii%:al�; ���s�e°c;,�v�a�'f!f::: They are bound In substantial .. and handsome 'tindlngS, and wm be mailed on receipt of t\.25 each. Address 

MUNN & CO., PtmLI�ERB, 
37 Park Row, New York city. 

edge. , . 8ffiptw»' Aq<mt, 397 BrQadway, New, York. Parljculars 
. Free • .  MenUim "''''' pap.... . : ENCYGLOP !Dr! . BRITANNICA. r2�;;rFe�: ���rl!t

A
a
C�!� �!!�I� !?� I N· th Edit· A . R . t conSisting of three substantial bnck bulldinll:s shedS,S ;.-K--O- VE-'- W- E- L.:.....L-&-"""'-- M--'----­III IOll.·- merICall eprlll . ample water power and facilities for conducting an:lron , " , L , . ""-1 .• " ANUFACTURERS , , , or wood working business. Coal, Iron, hard' and soft of the EClipse Band Saw and' Gear Variety Moulding ThiSi:at work ls beyqnd coi:if.ar1son superior in Its lumber close at liand. Three railioads. Address Machln'6:i old and' new styles. Improved !:law Arbors, el��';,"�o�tr�u���:���it:ec��st J�tj�:.!l�;;'JI':'nij�;r::: SOUTH BEND IRON WORKS, South Bend. nd. and Wo -Workirig3raa;��eEJ:!:;��1elsea. Mass. Ina! thinkers and wrtters of the p esent and of the Tube Cleaners for cleani!Jg Boller . past. ' , .  Tubes THE NA- 'SI!TY SI 'X Sample Copies of our beautiful 011 This Issue Is tq� Nlntb revislo'! In a space 9.f ove� One TIONAL STEEL Tu.BE CLmANER CO,,, 814 E. 9th St .• , N.�, , ' . , , Chr, 0, 

mos sent fre e, to agents. hundred years sll!-ce Its tnceptlO";. and tl)I' reprInt. a , Inc se 10 cts. with ·Y.our �ppflcatlons. to pay postage. copy In every P!'rt,
ICular of the Bntlsh EdItion now In 'Jj1()R ALL KINDS OF MACHINERY-Apply to I Address STEIGELMAN & CO., Cinoinnati, O. cOurse of publIcation, I� the best and cheapest work .I' - S C HILLS 78 Chambers St New York . ' . ever offered to the �merICan people. . .  , . " • 1 ;-- .

" . .  � .  . _ ., __ The articles are written In a most attrac iTe style, , I 2' 5 EXTRA NEW YEAR' CARDS with 20 cts. thud greater per volume thllb in any other CyclopoodUt SPECIAL MACHINERY, ' " . , ' • , , an(l the q
.
ual)tlty of ' matt�

,
�"ln each volume Is on� DROP FORGINGS aud . , s,ampres 3c.· J B.HUSTED NlssAu,N. Y. sold at the sa_ rates. THE HULL & BELDEN CO., ' '1'he work contains thousands of. EngraVi�S on Steel Danbury, Conn. . . 'FOUNDRY MOULDING MACHINE. �dr:��f�:,a.IS printed from eutll'ely n�w, ype �ade Simple, strong, and practical. The best machine made, W will be com, prlsed In twenty-one Imperial octavo DAMPER BE S'T AND WEIGHTED at reduced prices. ,T. F. 'HAMMER, Patentee anu VOlumes, six of wblch are now ready, and the succeed- REGULATORS ' . GAUGE' COCKS. Manufacturer, Branford, Co_nn�.�� _� Ing volumes will be issued at the rate of three a year. . MURRILL & KEIZER. !l4 HOLLIDA Y ST., BALTIMORE. Price )!el' vol., extl'a cloth binding ...... .. ' $�.OO. In half TlU'key Morocco, extra .............. $" .00. 

�1�e�¥I),��j,y,?:�,ri�m,;'g specimens of pages, cuts. fnll-page illustrations, list of contributors, etc .• will be mailed gratis to applicants. 
J� M. '

STODDART & CO., PnbIlsI.ers, 

'23 'Chestnut Street, Philadelphia. 
H. H. KEY, publisher, 

Room No. S, 120 Broadway, N. Y. 
PUNCHING Drop Hammers and Dies, for work-

}fIR�ltrlsptJljss a�M�JJlef:w:. PltESSES. Conn. 

PERFECT' 
4(" CODY' PAT. SHAFT OILERS, 1": ftX�� 0 I L FEEDER & � .; 'oj �'0 ,\dr' CINCINNATI BRASS WORKS , NEWSP�ERFILE MACHINISTS'. TOOLS. The Koch Patent F,le. for preserving newspapers, NEW AND IMPROVED PATl'ERNS. m::razlnes, and pam�hlete. has been recently improveu Send for new illustrated catalogue. . 

��I(!'.n?tia'Wg'E'kIF��'!��'itCt"oNt��p�T:;;.���!�e Lathes, Planers. Drills, &0. supplied for. the l.ow price of $1.50 by mail. or '1.25 at the 
NEW HAVEN -A N U F • C'I'U Ri NG CO., olllce of thlsJ"'lJer , Heavy board sides; inscription ..... '" 

�������o wl�:;;�C4�,.i�t��ap.fr�cesSary for :\leW Haven, Conn. 
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