
foside Palle, eacll insertion ••• "� centM a line. Back Page, each insertion··· 51.00 a line. (.About eight words to a line.) , 
Enqmvinqs may head advertisements at the same r·ate 

Per line, fly mea8Urement, as the letter press. Adver
tisements must be received at publication ojfice as eal'ly 
as Thu'l'sday morning to appear in next tS8Ue. 

PORTER MANUF'G CO. T h e  N e w  Econom i z er. tile only Ani. cultural En. ,nne wltll Retu rn  F l ue Boiler i n  use. Send for clr. cular to PORTER MFG. 
��ac��������--����� 

Ititutifit �tutritau. 
Park Benjamin's SciBntific Exvert OffiCR, 

3'1 P ARK ROW, NEW YORK. Purchases Machines on Commls'n and Fits Up Factories. 
COLUMBIA BICYCLE. 

100 miles In 7 hours. 
• Easy to Learn to Ride. .An ordinary rider Can outstrip the best horse in a day's nm over common roads. Send 3 cent. stamp for price list and twenty-four page catalogue. THE POP E  MFG. (JO., 

89 Summer Street, Boston, Mass. 

BAXTER ENGINE FOR SALE. 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

W. B. FRANKLIN,V. Pres't. J. Ill. ALLEN, Pres't. 
J. B. PIERCE, See'y. 

A second-hand l{)-horse �wer enrine, with lli-horse power boilei>ijlJ�08.��'UIi'1·vrotrd'31.� cheap. , THE HA'ft�;is\'f,W� DltILL. 61 Park P lace, N. Y. 
I The most reliable and success---S-p-A-n-E-T-H-};-C-B-O-T-O- N-A-N-D-S-A-V-E-T-H-};-(;-'O-:'-T-. - ���"!�a,R�t����j����� ROCK DRILLS, 9 Drl'ven or Tube Wells �'}�i�:iDi.�t�TotR,���te 

COMPRESSORS I States, strong, durab1e, and 

, � ...1 
furnished to large consumers of Croton and Ridgewood 

I Simple, with our GUM SPRING 
•• ,.,.. ' Water. WM.D,.ANDREWS&BRO.,414Water St.,N.Y., HOE .AND GRASS SEED .A T-F USE ,,\) "9'\) wbocontrol the patentforGreen'sAmerican Driven Well. TACHl5.ENT. Manufacturers of the CELEBR ATED VI9-

B A T T' R I E S ""�y +- . ��Rw:�BL:ra��ta��:r�.t'tVEi'IftIli«����� ���y� E ,���'\:�".t . .;. MACHINISTS' TOOLS. CULTURAL IMPLEMENTbo.,Hagerst0,-.vn.'!1d. __ 

POW D E R. � q." NEW AND IMPROVED PATTERNS. IMPORTANT FOR ALL CORPORATIONS AND Send for new Ulustrated catalogue. MANF'G CONCERNS. -,Ouerlc's Watch. 

MI')I Stones and Corn Ml'lls Lathes, Planers, Drills, &0. ��i��"t?el��o�����.?�h,'{."lnab�:g�tr�'l::�e�cf�� . 

• NEW HAVEN lUANlJ FACTURING CO., different stations of his beat. Send for circular. 
chfn�::'��k:�;rJIN�i'�s\vir�a�ge����rma�� , __ .�e'W JI�en, Conn. JB�ar��lt�l& r';f�n£�xn:Jlt;'r:oston, Mus. 
Gearing, specially adapteu to Flour Mills. Sen for catalogue. 

J. T. NOYE & SON, Bu1falo;N. Y. 

ESTER BROOK'S STEEL 
PENS. 

I.eading Numbers: 048, 14. 130, 333, 161. 
rOll SALI BY ALL STATIONIIIS. 

THE ESTERBROOK STEEL PEN COMPANY, 
Works, Camden. N. J. New York. 

VENUS, THE EVENING STAR. AN interesting and valuable paper. By Camille Flamma rion. Containing a resume, in popular form, of the Latest KnOWled'le concerning this wonderful planet, 
f��¥isBi'iea�l1it�n:�i �n: �:ta�� i�"me��\��?�r�y 
an account of the phases of Venus, its remarkable bri� Uancy. periods when seen in the daytime, its density, 
Erobable atmosphere, climate, physical features, deduc-
il��tr��i���rnl&�t�f�e�lg s�,*���J�iilc�bs g�,� PLEMENTNo.1"". Price 10 cents. To be had at this otllce and of all newsdealers. The same number also contains a valuable paper by Alfred M. Mayer, on the Measurements of the Waves of Light, with a drawing and description of the mode of using the Spectrometer. 

Shafts, Pulleys, Han[ers, Etc. 
Full assortment in store for immediate delivery. 

Wnl. SELI,ERS & CO., "9 Liberty Street, New York. 

PHOSPHOR-BRONZE ., 
� 
� 

BEARINGS, 
PUMP·RODS, 

AND 
� I7J7P SPRING WIRE. u1lof'ot- UlJicHfe. .Apply to 

THE PHOSPHOR-BRONZE SMELTING CO.�lmlted. 
2088 Washington .Ave, Philadelphia, Pa. ----

PATENT ' 

COLD 'ROLLED, 
, SHAfTING. 

The fact that this sbafting has 75 per cent. greater 
��e��nhu:e����:��ru���u�t��;�h�Jf��g:c;:�::n�r. We are also the sole manufacturers of the CELEBRATED CoLLINS' P A'f.COUPLING, andturnish Pulleys, Hangers, 
:t'i;ii�t��� �ost approved �o�1s �rlfill'IMntr�"s� on 

Try Street, 2d and 3d A venues, Pittsburgh, Pa. 1905. Canal Street, Chicago, Ill.,and Milwaukee. Wi .. 
W' 3toc�ll�� t�gl"\ inF!¥'ie ��J� Et��

y 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 

Leffel Water Wheels, 
With recent improvemen�. 

, 'Price� Greatly Reduced. 
8000 in successful operation. 

SOINI NIli' l' Alo!l'I!LE� rOll 
Sent free to those interested 

James Leffel & Co" 
. 

Springfield, O. 
110 Liberty St., N, Y. City. 

BW-JOHIS' eAS8£S1'05 LI<l.uld Paints, Roofing, B911er Coverings, 
Steam Packing, Sheathings, Fire Proof Coatings. 

Cements &C. SEND FOR DESCRIPTIVE PRICE LIST. 
H. W. JOHNS M'F'C CO. 81 MAIDEIi LIoNEl N,Y, 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
�����e�e�ott:i��li����sM���l�����O�So!i���: �:d ite�sRw Machines. Eastman's Pat. Miter Machines, and W ood-Working Machinery generally. Manufactured by Wl'l'HERBY, RUGG & RICH.ARDSON, 

(Shop formerly oZgu�t�J�1�'1�lfltti. 'Z °68��ter, Mass. 

60 �:���;;t�,�:ri'��Jgc�8Ai?t'0� ��g:.'M���V�I��&: 

*l:;!'!!�' 
Small Tools of all kinds; GE.AR WHl!lELS, parts of MODELS, and materials of all kinds. catalogues free. GOOlJNOW & WIGHTMAN. 176 Wash'n St., Boston. Mass. 

BOILER 

SHAFTING, PULLEYS, HANGERS, etc. 
a specialt • Send for Price List to 

A. & F. BROW�, 51-61 Lewis Street, New York. 

$1 0 to $1 0 0 0 Invested In Wall St. Stocks makes fortunes every month. Books sent free explaining everything. Address RAXTER & CO., Banker", 1" Wall St., N.Y. 

WITH THE 'r AIR SPACE" IMPROVEDE�TS. 
THE CHALMERS.SPENCE CO •• Foot E. 9th St., New York. Sole owners of the AirSpace Patents. 

R1JFFNER &; DUNN, Patentees and Sole Manufacturers of the Excelsior Steel Tube Cleaners.s!rttrffMi'£r}�\J.e�M��r��r. 

BOILER PRE.,SES, STILES & P .ARKER PRESS CO., Middletown, Conn. 

THE 

Scientific American, Export Edition. 
PUBLlSHEl� MONTHLY. 

The ScientUlc American, Export E.lition, is a large and splendid periodical, Issued once a month, forming .. comg:,ete and Intere8tin� monthly' record or 
rge ��fJ:i:'" �1i�hi���b���o�t"a�';.�:M�t����':.��o:J lal'ge quarto �age8' profusely lllustrated, embraclng: 
is��ks��s��� k�C]:;I�n1J':Ii�1���t�li���'i�'i.<1,lf:i eRIlI'avings nnd valuable information. Every number has from seventy-five to one hundred new engravings, showing the most recent improvements and advances in Science and the Industrial Arts. (2.) Prices Current, Commercla), Trade, and Manufacturing .Announcements of Leadmg Houses. In connection with these Announcements many Of the Princlpal.Articles of American Manufacture are exhibited to the eye of the reader by means of s!;lclldid engrav-
�':.raIJ t��ii��:�=� 'm:;:���'}� �¥'ll.'�"l:t�d::;g Best rmerican-made Goo ds. always under the eye of i�7. ��;�1,��e�:er, constantly Inlluencing his preferences 

Tile Scientific American, Export Edition. Ims a large guaranteed circulatIon in all the priTho cipal CIties and Commerclal Centers of the World. It is regularly received and filed for public examination by nearly all U. S. Consuls. Go into almost any American Consulate In any quartsr of 
t�e fJ��' ':edtt�e n��tC;;:s ';ffgf,:J'1,sJ���rn� t}��ir� 
gtters ���e��;:'ay�ei�}'.,�� b�ul:�S cg�su1.:'ro�inJJ.1� 
���rea��;��te:��ls°��naih:s �g:tta::�'tttl�h����ic�e; Goods and Manufactures. THE ScIENTIFIC AMEHICAN is also on file in the Princlpal Cafes, ClubRooms, and Exchanges. .Among the regular subscribers for THE 
SCIENTIFIC .AMERICAN, Export Edition, are leading Commercial Houses in fOrel5n cities, Engineers, Direc-
h��tfi;TIi����ill.°v����,:� tllR��ia�n��he�rW:I; 
r.ni:ir�� i����� �:td a�a}t�sf.1�a�� imeto� o)foe!'x��t'PUblication sent from the United States reaches so many readers as THE SCIENTIFIC A.MERICAN, 

����������':io/�i8p�U'Yo;'��::I°:;:Flg:.'o��h�a��1��; the public. Its pages are so arranged as to Dermit the publication, at very low prices, ot large Rnd handsomely displayed advel.·tisement8 flf Alnerican (.oods nnd lUanufnctul'es. witb EnJravings, wllich 
a;,�:I�&':T���l·��!X�c!.� .f;i���nlJrag�;:J��=dy enjoys the advertising /batronage of many of the 
�h'i,"���aliul���u�:b�Jrvl8ffJ5n:E�lblljf i3�N'l! CURING NEW ORDERS AND EXTENDING TRADE. If you wish to !inm'ease youI' bmoiness, tty a 
��nEd��1f:NaT������it��!r:, 0���riE8nr���0l�ti� $550 a year for a full page; half page, $300; quarter page, $175; one-eighth pa!(e. $100. H,Hf-yearly rates in 
.IW��lrshne';i'i.'t"��t �h°J'��ogi each month. Single numbers of THE SorENTIFIC AMERICAN, Export Edition, 50 cents To be had at this omce and at all the news stores. SubSCriptions, Pima Doll&'a a year; S811t, postpaid, to all parts of the world. 

MUNN & CO., PUBLISHERS, 
'3T I'.uK ROw, NEW YORL 

ICE AT 81.00 PER TON • .  

The PICTET ARTIFICIAL ICE CO., LIMITED, Room 51. Coal and Irou Exchanl{e, P.O.Box 3083, N. Y • 

THE DRIVEN WELL. 
��� ::;3 �e1r:r l;�i:���e':lI�g�r ��i'\fstRf;�I.�� American Driv.m Well Patent, leased by the year to responsihle parties, by 

WM. D. ANDREWS & BRO., 
NEW YORK. 

BOGARDUS' PATENT UNIVER."IAL ECCEN, TRICMILL8-For grinding Bones, Ores Sand Old Crucibles, Fire Clay, Guanos, Oil cake, ,Feed, Corn, Corn and Cob, Tobacco, SnUff, Sugar, Salts, Roots, Spices, Coffee, Cocoanut Flaxseed, .Asbestos, MillR, etc., and whatever cannot be ground biJ other mills� 
t6\'IJ�.P�i'fb"M§S:&';���ci,�"r foa'j�Mi�ck�(fGli{': DUS. corner of White and Elm Sts., New York. 

The George Place Machinery Agency 
Machinery of Every Description. 

121 Chambers and 103 Rea<\e Streets, New York. 

BRADFORD MILl, CO. 
Successors to las. Bradford & Co., 

PrenchMANru'i'{';REiMistones, Portable Corn &; Flour JIIills, Smut JIIacbines, etc. 
Also, �e:::!t hlnrF��fsh�!� and 
Office & Factory, 158 W.2d $t 

,CI'NCINNATI, O. 
LISTS s��;f�N'l;PL'iC!�IO�'S'" 

PERFECT 

NEWSPAPER FILE 

MUNN & co., 
Publishers SCIENTIFIC .AMERICAN, 

© 1879 SCIENTIFIC AMERICAN. INC 

[AUGUST 2, 1879. 
THE. T ANITE CO, 

STROUDSBURG, FA. 
EMERY WHEELS AND CRINDERS. LoNDON-9 )3t . .Andrews St., Holborn ViadUCt, E. C. 'LIVERPOOL-i2 The Temple, Dale St. , 

ROCK DRILLING MACHINES 
A NO 

AIR COMPRESSORS. 
MANUfACTURED BY BURlflcHRoCKDRILL CO, 
SEND FOR PAMPHLET. FITCHBURG NlASS. 

COMPRESSED AIR MOTORS. BY GEN. 
�a;I��iin�'�o��F���e�?O�k�OC�����r�:�t�c J�:tgf 
g���ri���ftl�:��e����rb1Yi�jrgfel�����t�: ���i�� Practical Success obtained as evinced by trials of the Pneumatic Cars and Compressors on the Second A venue 
�a:lIl7c��r����s?l1ie p����t�:����af�g��Crrw!����J out of the Power Consumed in pres sine the air; the extent of the air compression and how used in con� nection with heat in the car; the cost per nlile j the distance traveled by the Pneumatic Motor j increase of 
E��g�t�e��i�g ��� C��;�;�i80�Sj a:h�¥��!��i�t�n����� matic Motor can overcome and what load it can carry j 
�;�����������:o����ir:���rgi ���ac�Ycg���:8�i��r:,� fifty atmospheres; advantages and o�ject1onB to use of 
�na1���������r�l :OC::i b���:n���r��nrhuee��e:J�:it� system as compared with horses j cost of operating the pneumatic motors on the Second Avenue railway i tables showing the quantities of air consumed on each trip 01 
}!(e�:�tt�: r:�dc���a%lEr��rtf��r:;s: 't�������lot:;J practical. Contained in SCH;�TIFIC A:UERlf'AN SupPLEMENT Nos. 1"6, 11", and 182. Price 10 cents. To te had at this otllce and of newsdealers in all parts 
.! the country. 

AGENT ��E�!U�P 
RELIABLE, INTELLIGENT BUS1NESS MEN can clear $ 1,000 to $3,000 yearly in the NEW 

:g�Jna�����el!a�t: ::�:r��a��J�:���::� with a store, shop, or mill, or by an� good agent. Suitable for every county in the United States. .Address 
J. B. CHAPMAN, 

"0 WEST STREET, MADI!o!ON, IND. 

Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutters, Milling Machines. Special Machinery. E. GOULD & EBERH.ARDT, Newark, N. J. 

CA VEA'J'S, COPYRIGH'rS, 'J'RADE 
lllAnI�S, E .. 'C. 

Messrs. Munn & Co., in connection with tbe publica
tbn of the SCIENTIFIC AJ'4ERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In tbis line of business they bave bad OVER THIRTY 
YEARS' EXPllRIENCE, and now bave unequaled facilities 
for tbe preparation of Patent Drawings, Spectilcations, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. :lIIessrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, CO}lyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to tbem is done 
with special care and promptness, on 'very moderate 
terms. 

We send free of cbarge, on application, a pampblet 
containing further information about Patents lind how 
to procure tbem; directions concerning 'rrade Marks, 
Copyrights, Designs, Patents, Appeals, Reismes, In
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Fat'elfln Patertt8.-We also send,f"ee Of charge, a 
Synopsis of �'oreign Patsnt Laws, sbowing tbe cost and 
metbod of securing patents in all the prin�ipal coun
tries of tbeworld. American inventors should bear in 
mind that, as a general rule, any invention tbat is valu
able to the patentee in this country is wortb equally as 
much in England and some other foreign countries. . 
Five patents-embracing Canadian, Englisb, German, 
French, and Belgian-will secure to an inventor tbe ex
clusive monopoly to his discovery among about ONE 

HUND1lED AND FIFTY �lILLIONS of tbe most intelligent 
people in tbe world. The facilities of business and 
steam communication are such tbat patents can be ob
tained abroad by our citizens almost as easily as at 
home. Tbe expense to apply for an English patent is 
$75; German, $100; Frencb, $100; Belgian, $100; Cana-
dian,$50. , Copies of PatentB.-Persons desiring any patent 
iesued from 1836 to November 26, 18m, can be supplied 
with official copies at reasonable cost, tbe price de
pending upon the extent of drawings lind length of 
spectilcations. 

Any patent issued since November 27, 1867, at wbich 
time tbe Patent Office commenc'ld printing tbe draw
ings and spectilcations, may be bad by remitting to 
tbis office $1. 

A copy 01 the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pampblet, confaining full directions for obtaining 
United States patents sent free. A bandsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mecbanic, and· is auseful band book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
l'tIUN'N & CO" 

Publishers SCIEN'l'IFlC AMERICAN, 
a" Park Row, New York. 

BRANOH OFFIOE-Oorner of F and 7th Streets, _W_a8k_ing�n�I?� _0. ____________ _ 

THE ." Scientific American" is _printed witb CHAS. ENEU JOHNSON & CO. 's lliK. Tenth and Lombard Sts., Philadelphia, and 50 Gold St., New York. 
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