
(naide P8.II'e, each IUI.ertion - - - 1 � centM a line. 
Back Palle, each insertion - •• $1.00 a line. \About elgllt words to a line.) 
E7IfI1'I!I!IJngs ma y head advertisements at the same rate 

per line, lly measurement (U the letter press. Adver· 
ti8emetlts must be received at publication office as early 
as Thursday morning to appear in next is8Ue. 

NEW PATENT LAW 
FOR 

Spain, Cuba, Porto Rico, etc. 
By the terms of the New Patent Law of Spa1;n, which 

has just gone Into operation, the citizens of the United 
States may obtain Spanish Patents on very favorable 
conditions. 

The Spanish Patent covers SPAIN, and all the Spanish 
Colonies, Including CUBA, Puerto Rico, etc. Total cost 
of obtaining the Patent, $100. Duration of the Patent, 
20 years. 

Ititutifit �tUtritlttt. 
SHEPARD'S CELEBRA'l'ED 

I THE T ANITE CO $�Q Screw Cuttiug Foot Lathe. ' STROUDSBURG, PA. 
.� 

Foot and. Power Lathes, DrillPresses" EMERY WHEELS AND CRI-NOERS 
�'i"t'if��:;gf:.'l)h'!'.��s�il:��d�ftr.;�T�� , GEO. PLACE, 121 Chambers St., New York Agent. • 

�!\��.:'�f ��ttKt�rsfo�t�t"e�s fg� 
artisans. 

H. L. SHEPARD & CO., 
S8, 90 �rn�i��:tr.tOhiO. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

ROCK DRILLING: MACHINES 
AND 

AIR COMPRESSORS, . 
MANUFAOTURED8Y BURLEIGHROCKORILL Co. 
SEND FOR PAMPHLET FITCHBURG t.'IASS. 

Send for new !Ilustrated catalogue. , 
OUTW ARD MARKS OF A GOOD COW . 

La thes, Planers, DrIlls, &0. By Call:t. JOHN C. MORRIS, .Pa. Carelessness In Breed. 
NEW HAVEN MANUF AC'I'URING CO., I ���e cg:. toc���

e��ao�r�f����n.ft. t?!a:J��f��. 
t
��f�t%�; 

New Jlaven, Conn. Marks of Good Milkers. Distinguishing Marks and 
------------------'---- Characteristics of the U Bastard" and the .. Bogus" 

Cow, etc. Contained. with useful Remarks on Bee 
�yj��re

p;l:,e �8
I
cEe�i:�I�o"\,�'l.���rt���fu�:'ii���l'a�i newsdealers. 

T
ELESCOPES AT REDUCED PRICES. ! ESTABLISHED 1844. 

Microscopes, Opera Glasses 
I JOSEPH C TODD Spectacles, Thermometers. Send for Illustrated . ,  

In order to facilitate the transaction ot our business 
In obtaining Spanish Patents, we have established a I Po R T LAN DeE MEN T, special agency at No.·. Soldado, M�drld. , ROMAN & KEENE'S. For Walks. Cisterns. Founda. Further particulars, with SynopsIs of Foreign Patents, tions I Stables, Cellars,Bridges,Reservoirs, Breweries, etc. 

Catalogue. It. & J. BECK, I 921 Chestnnt St., Philadelphia. 
I ��:J�E:� ��g����c'i.l��ry �J�:,,,�i�:i;e��'l36}��;: --------------------
I etc. I also manufactUre Baxter's New Portable Engine 

SHEET .... ETAL WORKS FOR "ALE I of 1877. Can be seen in operation a t  my store. A one t..: JU. t..: ';:' ._ • horse-powert portable en£1ne complete, $125; two horse-
Costs, etc .. furnished gratis. Remit 2. cents postage stamps for Practical Treatise on 

"'''_''_1' _ Cements. S.L. MEltcHANT & Co .• 53.Broadway,N. Y. 
The largest and best equipped establishment m the power $225' two and a naif horse.power $250' three 

���1'lec����1s a�J �o"rn��nu#o';!'::.e a'ifd S���m��� horse:powe�, $275. Manufactured exclusively by 
1'II ...... ..... w._ db _C>.� 

Solicitors of American and Foreign Patents, 
Proprietors of the SClENTIFIC AMERICAN 

37 PARK ROW, NEW YORK. 

BAND SAWS 

D""t;��fes;n)�oO,d ����ti���1�' f����g� 
$11o�

c!it�?�Ch�7ii50�·inch. 

F. n. CLEMENT, 
122 MillSt.,Rochester9N.Y. -------

DYSPEPSIA . BY DR. C. F. K UNZE. 

��gt���e/l1fa'i,tl�0��niS8O,,���!?l���h s�:g���� 
lu Children. Chronic Cases. Drspepsia as caused by 
too much Food; bI IndiN

estible }j'ood; bl General De· 

WARRANTED THE BEST. 
1 H. P. Boiler & Engine. $150. 
2 H. P., $175. 3 H. P., $200. 

Tested to 200 lbs. Steam. 
LOVEGROVE & CO .. 

1�2 N. 3d St., Philadelphia, Pa., 
Builders of Engines and BOilers, 1 to 100 
horse power. Send for circulars and 
prices! and state size and style you want. ------

ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO" 
LIMITED, Room 51, Coal and Iron Exchanr:e, P. O. Box 3083, N. Y. 

Stamped and Spun Zinc Work. Located atanlm8ortant J. C. TODD, 
�t����n��i!����lth.r��

t
rlre

a
��m':i��taf'���� 10 Barclay St., New York, or Paterson, N. J. 

metal work upon the Main Building for the Centennial 
Exposition was made at these shops. The real estate, tOOlS, and equipments cost some sirly thousand dollars. 
t;;�Pi�

o
l� �I't1'lHt�,:

e
El';I:�,'bt1,,'i��:�8

0
go�� �n�ss 

MILLS 
For Crushing Bones, Fire Brick, Clay, [,hosphates Hoofs, Horn, also for GrindIUgWheat,Tobacco,palnt�late, 
��k S't�::i:c0s"����, B��cli8.tr,;;j; Spices, Ores, and many other subs tan .. 
ces, Shafting, Pulleys and Machinery In general, Manufactured by 

WALKER BROS. &; CO •• 

23r-d and Wood Streets, Philadelphia. 

Working Models 
�'a�rEbx:erlmentalJ�����.llNl��;� 8���ogt.����:0 

B�91U' 
LlQUIO PAINTS, ROOFINII, BOILER COVERINGS, 
Steam Packing. Sheathings, Fire Proof Coatings, Cements. 
SEND FOR SAMPLES, ILLUSTRATED PAMPHLET AND PRIOE LIST. 
H. W.JOHNS M'F'G CO., 87 MAIDEN LANE, N,Y. 

PAI NT IN CONS T RU CTI ON . BY 
Ro!)ert Grimshaw. C.E. Peculiarities and Chemical 
Constitution of Paris White. White Lead, Zinc White, 
�:�t,:.n��s:!�

n
J\v;ie, ���::lr

n
ifl ���a�&a����: 

=t�eLa�
a
'ii'iaci���� v9tf�:bie ��:cti��nBi�d:' u���� 

tained in SCIENTIFIO AMERH-'A� SUPPLE:M}�KT No. 
1��. Price 10 cents. ib be had at this 01llce and of 
all newsdealers. ¥'r��::�\: ��)Url!��:nt �gg�lj

i
g�s E�SllinIW:e�U�Y� 

�m�. L���e:!lt� J'i'f!i,l, ��a � �sh��h���°l!r�rri"e�� when Stomach IS Overloaded. Aiding Gastric Juice. : ---------------------------------------
Treatment in Febrile Diseases. Contained In SCIEN
TIFIC AMERICAN SUPPLEMENT No. 129. Price 10 cents. i 

FOR ALL KINDS OF MACHINERY-Apply to 
S. c. HILLS, 78 Chambers St., New York. 

To be had at this 01llce and of all newsdealers. 

Telephones. 

JAPANESE ART MAN U F ACTU RES. 
�.5J.,����'1�. I¥::'lr� er...�;fter�'?*o���dc�if�: mode of Making Scarfs. How the Japanese Print on 
Cloth. Japanese Process for Silk Ornamentation. Japan· 
���a:,��vlY�ihll°rit Il�:d:���t:is ���s O���m���:i 
Cast�s for Vessels, Bronzesel. etc. .fapanese Lacquer 
���k. a*�

e
Lo����sp'!���t onh�fI�'::tlt�� &����� A very entertaining, Instructive, and comprehensive 

paper. Contained In SCIENTIFIC AMERICAN SUPPLE. 
MENT No. 11�. Price 10 cents. To be had at this office 
and of all newsdealers. 

MARYLAND INSTITUTE 
For th e Promotion of the Mechanic Arts. 

After a lapse of three years, the 28th Exblbltlon will be held this Fall, commencing October 2d, and contlnu-
�e�tt"o:i:'i:nu'����� �do��t�C:s

a
g¥\'t��'s�F:; arts are solicited. Gold. BUver, and Bronze Medals and 

Diplomas will be &wardeC! for exhibits of superior merit 
For full intQl'Dll!tlon. app!:[ to MARYLAND INSTITUTE, Baltimore, Md. 

TO ADVERTIS�R§,' l;:r����� • tlOn of adveft.o weme nts m the newspapers 0 the nite d States and 
Dominion of Canada. To furnish adverlisers with 
:�b�f{����gI���n�e�fr�:�:!rodB;�:c� 
intelfige ntlythe mediums best adapted to any particu. 
lar purpose, WE ISSUE SEMI-ANNUAL EDITIONS OF 
AYER & SON'S MANUAL 
FOR ADVERTISERS. 164 8vo. pp. Gives the 
r:o�:-rl���:����:t� ��

d
ut��u!tet::n� cS:::d:! and containsmore infonnation of value to anadvertiser than can be found in any othe r publication. All lists 

��f:���:g:I��t;,:�;r:,�:�<l".':::::O�i��a unusually adva.ntage ous. It will pay you to examine it before s�nding any money in newspaper adve rtising. 
;!:i�"ft,,"f �i5

n 
:':���eb�n�!"'.w.·tfEW �d�esd*� ADVERTISING AGENTS. Ti�es ];IuUding, Philadelphia. 

EXPLOSIVE DUST. A COMPREHEN· 
slve description of the Dangers from Dust In various Manufactures and the Cause of many Fires. How com
bustIble substances can explo�e. Spontaneous Combus· tlon of Iron, Charcoal, and Lampblack In Air. Flour 
Dust and Brewer! Dust Explosions. Explosions of Coal Dust In Mines. Contained In SCIENTIFIC AMERICAN 
SUPPLEMENT No. 125. Price 10 cents. To be had at 
this office and of all newsdealers. 

ROOTS' ROTARY HYDRAULIC ENGINE. DAMPER B E S T AND WEIGHTED REGULATORS GAUGE COCKS. 
MURRILL & KEIZER. « HOLL IDAY ST., BALTIMORE. 

FOR 

BLOWING ORGANS 
AND RUNNING 

LIGHT MACHINERY 
OPERATED BY 

HYDRANT PRESSURE. 

CAVEA'I'S, COPYRIGHTS, 'J'RADE 
MARKS, ETC. 

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

GIVES GREATEST USEFUL EFFECT OF WATER. 
In this line of business they have had OVER THIRTY 

YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats. 
Trade Mark Regnlations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports On Infringements 
of Patents. All business Intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

IS A POSITIVE PRESSURE ENGINE. 
I 

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, INDo 
S, S, TOWNSEND, Gen11 Ag't, 6 Cortlandt St., NEW YORK. 

ALC O H O LIS M. AN INTE RESTI NG 
Paperupon the Relations of Intemperance and Life In· 
surance. The average Risks and Expectancy of Life Of the Temperate and of the Intemperate. Pliyslologlcal action of Alcohol j stimulating the N erVOUB System, Re .. 
tarding the Circulation. Alcohol Oxidized In tlie Syste m. 
Insomnia, Congestion' of the Lun�sl Deterioration of 
�t':.�t,!IreE�t'::�� 'as'M�':!�c�lv��R.ii��i" ���r :ri� � 
SmENTU'IC AMERICAN SUPPLEMENT, No. 12�. Price 
10 cents. To be had at this office and of all newsdealers. 

CAMERON 
Steam Pumps 

We send free of charge, on application, a pamphlet 
; French Burr; Self-oiling; containingfurther information about Patents nnd how �blt�:I;:'�;���:�J; t��t a���i�a� k:d���\i : to procure them; directions concerning 'Irade l\farks, 

finished. cheapest. I Copyrights, Designs, Patents, Appeals, Reissues, In. :�a for
a �1�I�t� : tringements, Assignments, Rejected Cases, Hints on 

superi· I the Sale of Patents, etc. wf�f; 

I 
Foreign Patents.-We also send,free Of charrJe, a 

izontal sf:'a'iJW�: Synopsis of Fore�gn Patent L�ws, showin� the cost and 
�ines and Boilers. method'of securmg patents m all the prmcipal conn· 

YALE IRON WORKS, New �f�����'[C:!�: : tr�es pf the world. American inventors should bear in 
mmd that, as a general rule, any invention that is valu-

BOSTON ELASTIC FABRIC CO .able to the patenteeln this country is wo�th equall� as 
" much In England and Some other foreign countries. MANUFACTURERS OF Five patents-embracing Canadian, English, German, 

For Mines, Blast Fur naces. Rolling I N D I A RUB B ERG ODD S Fre�ch, and Belgian-�ill �ecure to an inventor the ex· 
Mills, Oil Refineries Boiler • .  cluslve monopoly to hiS discovery among about ONE Feedf'r!l, &0. INDIA. RUBBER BELTING (Patent Stretched). i HUNDRED AND FIFTY MILLIONS of the most intelligent 

���¥..';.",
t
rjl;�

e:t
C����g���n�f.1;e<I�::Pf�i_��stsendto 

s88¥fo�Uiir?TE.rJ�MMT. ENGINE, TANK, people in the world. Tbe facilities of business and 

THE HYDRAULI C RAM. 
f�ll'"flht:fE*I�JilL�0��6i��PJ� Lined). I st?am communication ar� .such tbat patents can be ob· 

HISTORY OF, INDIA RUBBER V AI, VES, for Cold or Hot 'Yater. 
I 
tamed abroad by our Citizens almost as easily as at Its Invention. The latest improvements and working of GASKETS, RINGS. &c., &c., mcluding all kmds of bome. Tbe expense to apply for an English patent is the Ram i most successfnr Dimensions , Valve-seats, Rubber Gooas for Mechanical and Manufacturing uses. � etc. Fischer's Ram. and others. Contained in SCIEN. OUr goods are warranted in all cases. I $75; German, $100; French, $100; Belgian, $100; Cana. TIFIC AMERICAN S"PPLEMENT No.111. Pricel0cents. eHAS. McRlJRNEY & CO., Agents, dian, $50. To be had at this 01llce and of all newsdealers. 11� Devonsllire 8t. Boston C . f P t P d' • 

INCRuSTATIO�S ON B RICK WAL LS. 

------------- ._-- ----

102 Ch .. mber� 8t., Ne� York. OpteS 0 a ents.- ersons eSlrlDg any patent 
i8eued from 1836 to November 26,1867, can be supplied 
with official copies at reasonable cost, the price de. 
pending upon tbe extent of drawings lind length of 
specificatIOns. 

Woodward Steam Pumns and Fire En[inBS, 
G. M. WOODWARD; 

16 and 18 Centre Street, New York. Bend for catalogue and price llst. � _____ _ 

Mill Stones and Corn Mills. CIGAR BOX LUMBER, 

I Any patent issued since November 27, 1867, at wbich 
timc the l'atent Office commenced printing tbe draw
ings and specifications, may be bad by remitting to 
this office $1. 

A copy of tbe claims of any patent issned since 1836 
will be furnished for_$l. We make Burr Millstones Portable Mills, Smut Ma· 

chines, Packers, Mill PiCkS, Water Wheels, Pulleys, and Gearing, specially adapteu to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SON, Bnffalo, N. Y. 

RA ILW A Y APPLIANCES A T  T H E  
Philadelphia Exhibition. Being a Paper read before the 
Institution of Civil En�neers, London . By DOUGLAS 
�tt;re��' !m�J!,anS��'3"'tu�g����rit�\f�:}�� �i�.erlP�te� 
of tlleabove papers are contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 121). Price 10 cents. To be 
had at thiS 01llce and of all newsdealers. 

An assortment of 
WOOD·WORKING MACHINERY 
mane by Richards, London & Keller (d.ssolved); also," number of first·class MACHINE TOOLS (nearly as good as new) ot PhUadelphla construction, on hand and 
for sale. For list or Inspection of machines and estl· 
mates, ap� at the works of JOHN RICHARDS & C01 
������ Ga�g� ��ii J:��a�b���imr.�nfucture rs 0 

Manufactured by our new 

Patented Processes, 
t.�t'��ni.:::·.::. '.:::'. :::'.:::::::::::::::::::::: :::::::: J��: 
Spanish Cedar Veueers ................................. %c. Spanish Cedar, 2d quality ................. . ............. 2!Uc. " 1st and 2d quality ............ , ......... 3)4c. 

., 1st u ...................... 3�c. 
No charge for cartage. Terms cash. 

GEO. W. READ & CO., 
1�6 to 200 Lewis Street, New York. 

ON THE CAR E  OF HORSES. BY PROF. 
PRITCHARD, R. V. S. Showin� the Proper Construction 
Ua����b�� �".i'tterlEJoOiind 

L1e��f'g . an�ro�:\� lat!.".:'c:i Exercise. CraCked fieels: Licei�Olfc; Mud iev�rj 
Wind Galls. Also, In same number. facts about im· 
proved Cow Stables. How to keep Cows clean and maintain Pure Air In Stables. Increased Cleanliness and 
Convenience with Less Labor. Contained In SCIENTIFIC AMERICAN SUPPLEMEN� No. 123. Price 10 cents. To 
be had at this 01llce and of all newsdealers. 

Address JOHN A. ROEBLING'S SONS Manufactur. ers, Trenton, N J., or 117 Liberty Street, New York. Wheels aroll Rope for conveying power long distances. Send for circular. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers magazines. and pamphlets. bas been recently improv8d and price reduced. Subscribers to the ScIENTIFIC AM. ERICAN and SCIENTIFICAMERICAN SUPPIIEMENTcan be 

��J'�
i
�1 ft'lil�h�ig:rprlfr"e�W�g.!'lct �rA�o,

r '�fgrl'Jt\�� .. SCIENTIFIC AMERICAN," In ldlt. Necessary for every One who wishes to preserve tlie paper. Address 

When ordering copies, please to remit for the pame 
asabove,and state name of patentee, title of inven· 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables Important to every pat. 
entee and mechanic, and Is a useful haud book of refer. 
ence for everybody. Price 25 cents, mailed free. 

Address 
lIUNN & CO., 

Publishers SCIENTIFIC AMERICAN. 
31 Park Row, N. Y. 

1JRANCH OFFICE-Corner Qj' F and 7th Streets 
Washington,D. C. ' 
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