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inside Yaa-e, each in�ertion • - • 7a: cents a line. 
Uack Palle, each insertion ••• $1.00 a line. 
FJngravinq" may head advertisements at the same mte 

p(Jf'tine, by measurement, as the wtter p ress. Adver· 
tisements. must be received at publication ojfice as early 
(IS FridaV morning to appear in next issue. 
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B
ARNES' FOOT POWER MA. 

CHINERY. 13 Different machines with which 
W���'iisMa�:����d %"b�::.i 
in miscellaneous work can 
compete as to QUALITY AND 

f:J��iwi!fsost�:ar�:r�� �:��:;� MACHINES SENT ON TRIAL. 
Say where you read this, and send 

for catalogue and prices. 
W. F. & JOHN BARNES, 

Rockford, Winnebago Co., TIL 

Steel Oastings, 
From � to 10,000 Ibs. weight, true to pattern. An invaluable substitu.te for forgings, or for malleable iron cast-
i�?ge w,;et,inC'H��!t\;fltrg�rfL &'§'hf� ��\�r and 
flVELI NA ISTltEET, PHILADE),l'HIA, lf}' 

PIANOS Retail price $900 only $260. Parlor 
Organs, price $340 only $95. Paper =======-�f:re�e�._Daniel F. llea.:r_' _W_ a�hin��n ,��,� 

WATSON&' NON CHANGE�BLE G�P L�THE I-i�S YiOR.K IAMESWATSON 
G��r fACILlTIE� FO� lA�GE O�MEDIUJi! ��!�lGOg El���r �HIlA 

AIR COMPRESSORS 
F O R  A L L  PU  RPOS E S .  -

A SPECIALTY of HEA VY PRESSURES. THE NORWALK IRON WORKS CO., 
________________ .------S-O-U--T-H--N��WA�K_, _C_O_NN __ . 

A
GENTS WANTED. Package of Goods free to 

every applicant. Star Novelty Co., Charlotte, lrlich. --------------------50 Elegant Mixed Cards, with name, 130. 
Agent's outllt 10c. Seavy Bros., Northford, Ct. 

CAVEA'J'S, COPYRIGHTS, TRADE 
MARKS, E'J'C. 

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

In this line of business they have had OVER THIRTY YEARS' EXPERIENCE; and now have llI/Rqunled .racilitie,� for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the United States, Canad�, and Foreign Countries. Messrs. Munu & Co. also atteud to the preparation of Caveats, 
Trade Mark Regulations, CDpyrights for Books, Labels 
Reissues, Assignments, and Reports on Infringements 

01 Patents. All business intrusted to them is done 
with .pecial care and promptness, on very moderate 
terms. 

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

Foreign Patents.-We also send,free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents III all the principal coun· 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu· 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. Five patents-embracing Canadian, English, German, 
Freuch, and Belgian-will secure to an inventor the ex
clusive monopoly to his discovery among ahout ONE 
HUNDRED AND FIFI' Y MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be 0 bt.lined abroad by our citizeus almost as easily as at 
home. The expeme to apply for an English patent is 
$75; German, $100; French, $1DO; BelgIan, $100; Cana· 
dian, $50. 

Copies of Patents.-Persons desiring any patent ismed 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 
this office $1. 

A copy of 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 pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomelY bound 
Reference Book, gilt edges, contaiu, 140 pages and many engravings and tables important to every pat· 
entee and mechanic, aud is a useful haudbook of refer· ence for everybody. Price 25 cents, mailed fTee. 

Address MUNN & CO., 
Publishers SCIENTIFIC AMERICAN. 

37 Park Row, N. y, 
BRANCH OFFICJ!J-(JOrner oIl!' «n(l 7th Streets, 

Washington, J). C, 

Jdtutific �lUtticau. 
G 

OtT ARD.IOLA'S 
COFFEE & SUGAR MACHINERY 
Coft"ee, Malt. Corn, Cocoa, and Grain

Dryinl! Macbine. Coft"ee·Huliing and 
POlishing Machine... 4'offee-Wa",hing 
lUacbine. Helix Sugar Evaporator. 

Messrs. C. ADOLPHE LOW & CO., 42 Cedar 
Street, Messrs. 1\'1 UNOZ & ESPRIELLA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they ��v'tiri'a�hYg:'ls� attention to all orders for any of the 

Harrison's System of Grinding! 
lllustrated Catalogue Now Ready. 

NEW STANDARD FLOURI.NG MILLS. Old Theories Horizontal Grinders, Slow Runners, Fully Exploded. Fine Flour, High Speed, and Econo
mical Milling Fully Established. 

A NE'V Copy For All. 
Millers and Editors please address 

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

but Brass Gears, ust free. Grant, 194 Beverly St., Boston. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W, B, FRANKLIN, V, Pres't. 1. M, ALLEN, Pres't, 

1. B, PIERCE, See'y, 

ROCK DRilLING MACHINES 
AND 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEIGH ROCK DRIll Co. 
SEND FOR PAMPHLET. FITCHBURG MASS. 

Mill Stones and Corn Mills. 
We make Burr Ml11stone"l Portable MIll�mut Ma-

m�rl�l';"p�'i!'n�mila�i:,':i foat
�o�}Ji�'s. 

I
�h':i 

a
f�� 

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

FOUNDRY AND MAOHINE'SHOP FOR 
Sale or Rent. We offer at a bargain. our old works, 
��l:���e�f t�:rea��b!�i�li:�s ���c��d�gt�: a�h�%ri 
or wood wor�ng business. Coal, iron, hard and soft lumber close at hand. Three railroads. Address 

SOUTH BEND IRON WORKS, South Bend, Ind. 

THE TANITE CO .. 
STROUDSBURG, PA. 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 Chambers St., New York Agent. 

SUITABLE POR 
COTTON GINS, CORN MILLS, 

CRAIN ELEVATORS, 
PRINTING OFFICES, 

HOTELS, 
for any purp'ose requiring all 

engine from 2 to 12 horse-power. 
ADDRESS NILES TOOL WORKS, 

Hll1ni'iton, Ohio, ROOTS' ROTARY HYDRAULIC ENGINE. ESTABLISHED 1844. 

FOR 

BLOWING ORGANS 
AND RUNNING 

LIGHT MACHINERY 
OPERATED BY 

JOSEPH C TODD, (Formerly of Todd & Rafferili' ENGINEER and MACHIN-
J:�m!���: s¥e������'s, BoYI'i;IS?:C

um
A�o

d
A�:�rto� 

j rhe �l�;e�\e��ffu��fsIi:�c��:����a�jt���r����1J; 
aWkin1ls I)f machinery. Send for descriptive circular and price Address 

J. C. TODD, 
10 Barclay St .. Ne" York. or Paterson, N. J. 

25 per cent. Discount on Price List of 
rior Wood-Working Machinery 

Iso 

_HYDRANT PRESSURE. 
GIVES GREATEST USEFUL EFFECT OF WATER. 

Steel Name Stamos. IS A POSITIVE PRESSURE ENGINE. 
P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. I 

N. Y. STENl:IL WORK"!, 81 Nassau St. , N. Y. 

I BIG 84-page Picture Book, free. My plan beat. 
S. S. TOWNSEND. Gen'l Ag't, 6 Cortlandt St., NEW YORK. ;�u

t
$lo:.�:y

mo
E?;I�

s
C':"JKo��'6'i:'i;;'���bfYS 

--K- N-O-W---A-n -ew-M-e- d-ic- a -I- T-r -ea-tl-s-e,-" -TH-E-M------------T------ FITS, EPILEPS Y,·F ALLING SICKNESS, 
SCIENCE OF LIF>:, OR SELF-PRES· ACHINISTS' OOLS. g�:6��y"c:l¥��s�{,r��

iflO:;"�di\��Q1l,.��;':,�[t'l�'fr:� 

T Y S E IF W;{;,�TI$01N,'" :e��O�y
fOr .ri';,r.

ry��ly' NEW AND IMPROVED PATTERNS. Address J. E. DIBBLJj;E, Chemist, 1323 Broadway, N. Y. 

H Send for new iilustrated catalogue. 

price of the book. G�fd��,'i�l��a�g�hth
te"�,Jh�i.

s�g� Lathes, Planers, Drills, &0. original prescriptions, . either one 

, BostonHerald says: "'rhe Science of Life is, beyond NEW HAVEN lUANU F ,l C'l'URING CO., "rI�lnl� all comparison, the most extra· HE". L 
New .llaven, ConDo ' 

ordinary work on Physiology R 
. . . ever �ublished." An lllustrated 

Pamplilet sent FREE. Address THY S ELF DR. W. H. PARKER, No. 4 
Bulllnch Street, Boston, Mass. 

IMPORTA.NT NOTICE. 
I wish to negotiate with some respousible manufac

turer to make and sell on royalty my . lately patented 
��Es:�h��f�g::�l�:::\�e��l�ePea:::: V��.thld3�fs 
D. F. DODGE, Lowville, N. Y .  • 

TO INVENTORS 
AND MANUfACTURERS 

FOLLOWS & BATE, ManchesteT, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri
can Goods for Cash, and to act as Sole Wholesale Agents. 

SPECIAL MACHINERY . DROP FORGINGS and 

THE HULL & BELDEN CO., • 25 EXTRA NEW YEAR CARDS, WIth :10 cts. 
DanbUry, Conn. I 

Samples 3c. J. B. HUSTED, .NASSAU, N. Y. 
-D--A

--Ml' --
E

R----
B
-
E
-
S

--
T

-A--N--D--WEl-G--HT-- E--D j Wor kin g Models 
REGULATORS GAUGE CO CKS- And Experimental Machinery,Metal or Wood, made to 

MURRILL & KEIZER, 44 HOLLlDAY ST., BALTIMORE. order by J. F. WERNER, 62 Centre St" .N. Y. 
----------'----------�------------------ DUC'S IMPROVED ELEVATOR BUCn:ET. 

BOILER COVERINCS 
For use in Flour Mills, Grain Elevators, Sugar Refineries", 

. r:�� H*��1�,liJ�:el��s, ���� 
�AVE 10 TO "".,. PER .... E ... 'T buckets are made of Charcoal 

THE CH . 
.." '-'9 l .. S • N Y k Iron, and are very strong and 

. . ALM.ERS SPENCE CO., Foot East th t" ew or . durable . No corners to catch, . 
I 

require less power to operate, 
T d' b' h L"'- b Cl f l ' B'I and cost about the same as the old style bucket. Many 

" .m �spe1lsa ,e to t e wrary, Clergyman, Tn e eaners or c eamng 01 er thousands already sold T F Rowland Sole Manuf'r 
Lawyer, Physioian, Editm', Teaoher, tiiudent, TIONAL STEEL TuBE CLEANER co�'M':'ii:. 9t��t" N�4: Send for circular. 

. . . , 
Brooklyn, N. 'Y. 

and all o.f any oaUing in life who desire kno.wl· 
edge." 

ENCYCLOP �DIA BRITANNICA. 
ThiS great work is beyond comparison superior in its 

elaborate and exhaustive character to all similar works. 
The contributors are the most distinguished and orig

inal thinkers and. writers of the present and of the 
pallt. This issue is the Ninth revision in a space of over One 
hundred years since its inception, and this reprint, a 
copy in every particular of the British Edition now in 
course of publication, 1s the befit and cheapest work 
ever offered to t"e American people . The articles are written in a most attractive style, 
and the quantity of matter in each volume is one-!�lJ�liI£:;i�ee�at�l�me than inany oth-er Cyclopredia 

�]�
h
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e3� exft
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r
c�inprised in twenty-one Imp-erial octavo volumes, six of which are now ready, and the succeed

ing volumes will be issued at the rate of three a year. 
PI'ice llel' vol., extra cloth bi nding .. .. .. ... $:).00. 
III lIalf'Tllrkey Morocco, extra ..... .. ....... $7.00. 

�olg��l1>�fu.��¥:i�i��O�g Rpecimens of pages, cuts, full-:-Tage il1ustration,s, list of contributers, etc., will be 
mailed gratis to applicants. 

J. M, STODDART & CO., Pnblislaers, 

723 Chestnut Street, Philadelphia. 

H. H. KEY, Publisher, 
Room No.8, 120 Broadw-ay, N. Y. 

---- -------- ----------

Address JOHN A. ROEBLING'S SONS Manufacturers, Trenton, N. J., or 117 Liberty Street, New York. 
"\\' heels and Rope for conveying power long distances . 

Send for circular. 

PERFECT 
NEWSPAPER FILE 

STEA. 1ft ENGINES. 
We build the best Portable or Farm Engines in the 

world. More power with less water and fuel than any 
others. Low prices. We have the largest line of Engine 
Patterns in the U. 8. Foreign correspon dence SOlicited 
TAYLON M'F'G CO., Westminster, Md., Suocessors to 
Bii�:, ���� JgJ'J�ies��'nfi�'i::'l��n���nfti��n�IT�: tory not tRk en . 

Mechanics of Ventilation. 
By GEO. W. RAFTER, Civil Engineer, being No. �3 Van Nostrand's Science Series. 18mo. Board,500. 

D. VAN NOSTRAND , Publisher, 
23 Mnrray St. and 27 Warren St., New York. 

*.* Copies sent free, by mail, on receipt of pric� 
EUREKA SAFETY POWER! 

Practically impossible to ex. 
p lode. Tested to 300 Ibs. pressure per square inch. 2-Horse Power, $1.50, 3 to 4 H P., $2iiO • .A lso, 
Stationary Engines and boilers, and 
S pa rk Arresting Porta ble En·· 
gines for plantation use. Sendfor 
Our circular. Discount to the trad e., 

B. W. PAYNE & SONS, 

Corning, N. Y. 
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