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Ins,jde Palle, each"insertion - - - "li cents a line. 
Back Pall'e, each insertion - ,- - $1.00 a line. 
Engramngs may head advertisements at the same rate 

per line, lYu measurement as the tetter press. Adver· 
tisements must be received at publication ojfice as early 
as F'riday morning to appear in newt issue. 

TAYLOR'S M'F'G CO., WESTMINSTER, MD.,PORTA
ble and Stationary Engine Builders, etc. Send for Cata. 

The Woodruff Scientific Expedition 
AROUND THE WORLD. 

FINAL ANNOUNCEMENT. 
The Directors have the pleasure to announce the 25th 

day of October next, as the date of sailing. To secure 
a well selected state room, immediate application is 
necessary. 

TERM S. 
Two Thousand Five Hundred Dollars, payable by in

stallments, covering the two years of the voyage. 
t�f�ff:3t
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pamphlet, to be had on application. • 

C'tTARlJ.tOLA'S 
COFFEE & SUGAR MACHINERY 
Cotree, Malt. Corn, Cocoa, and Gratn
,Dryinl! Machine . cotree-Hnlilng, and 
'PolI .. hing Machine... I'otree-Wa .. hing 

Machine. Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., 42 Cedar 

Street, Messrs.1UUNOZ & E�PRIELLA,52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 

Working Models 
t,,'a�,?Jl;rr

l
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NEW AIR COMPRESSOR OF M DUBOIS, 
with description, dimensions. Illustrated by engrav
ings. SCIENTIFIC AMERICAN SUPPLEMENT, No. 22. 
Price, 10 cents. Sold by all News Dealers. 

HEADQU ARTERS: ESUBLISHED IS«. ST. NlCHOLA S HOTEL, NEW YORK. JOSEPH C. TODD DANIEL MACAULEY, Secretary. ,_ (Formerly of Todd & Rafferty), ENGINEER and MACHIN-
SPECTRUM 4NAL ysrs. By PROF. RED- ��hi!��: sf';;"::,PE�Y�'s, �gR�n.?:C�

m
A��o

d
A��rf� WOOD. A highly mterestmg lecture, recently delivered, the celebrated and improved Rawson & Rittin�er Hoistbefor� �he Pharmaceut!cal 8oc�ety of Great Brita�n. I ing Engine, I will furnISh specifications and estimates for EXilammg t"e propagatwn of LIght, and the J'ropertJes ! all kinds of machinery. Send for descriptive circular 

�fie �:��e O�';;!''Wigt'lru�s 
¥1.f¥::�;"a��M�r, :��'i:� , and price. Address . 

the Spectrum is accounted for. l],he characteristic J. C. TODD, 
Spectra of the several Metals. and the method of Ana- 10 Barclay St .. New York, or Paterson, N. J. ' 
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had at this Office and Of all newsdealers. 

., HOllIE BUII,DlNG." 
Now ready.-A splendid 
book, 400 quarto pp" 42 
plates, 45 original designs 
��uil�I';,�k"!at��n�

las
:� 

costs. �aterial and labor 
tables, with prices at near .. 
'lor� tEOi

§';� t"�c:�� 
Also, 250 pages describin� E��':N�!tJ�i\� 1& 
building, imfroving, me-
�r�.

ni$Ii,'��st�"ii"ti
t
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money order to E. C. HUS-
N. Y. Agents wanted eve::..!'h���:r'��t�a"o':-':i'l::ly 
inducements, and valuable patent privilege as premium. 
Send 2c. stamp for catalogue. 

--�--------�-----------

EAGLE FOOT LATHES, 

l! 
Improvement in style. Reduction iii 
prices April 20th. 

,

small Engine Lathes, Slide Rests, Tools. etc. Also Scroll anll 
Circular Saw Attachments, Hand Plan-. ers, etc. Send for Catalogue of outfits . for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St .• New York. 

D RD P 
FORGINGS and METALLIC MINERALS-THEIR PRO· 

TH�?iI�'ltl'B�L1>(flJ1b��RY, duction and Uses. A lecture by J. G. Watson,F. R.S . 
Danbury, Conn. �f�r:k\��er::t�� �:l�cf�:f�ft��:�'£

O
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ALCO-T-T- L-A -T-H-E -S- , -fo-r-B-ro-o-m-, -R-a-k -e - a- nd Hoe Han. ����� I::s
�g� �;f6'\I�i;:��iea:e�aiJh

;ly:Jltesf��� 
dies. S. C. HILLS, 78 Chambers St. N. Y. famous Tavistock Mines; history of the An,A'lesea 

Mines j metals diE!solvedin water; how mineral veIns are 
======��-i!������!!���4ii!::Ib tin ores and 1I8CB ot tin; usea Of copper. SUPPLEMBN� 
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f ItNrs) St;i-Oastings, 
CAVEATS, COPYRIGHTS, TRADE 

MARKS, ETC. 

Messrs. Munn & Co., in connection with the publi�a
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 /lad 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, Canad .. , and FOreign Countries. Messrs. 
Munn & Co. also.llttend tOo the preparation or Caveats, 
Trade Mark Regulations, 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. 

We se�d free of charge, on application, a pamphlet 
containing further information about Pate ilLs lind how 
to procure them; directions concerning �'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reismes, In· 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.-We also send,lree oj charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun· 
tries of the wodd. American inventors should llear 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, 
French, and Belgian-will sccure to an inventor the ex· 
clusive monopooy to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be 0 b· 
t.Lined a broad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $lnO; Belgian" $1DOj Cana· 
dian, $50. 

Copies of Patents.-Persons desiring any patent 
issued 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, roay be hud by remitting to 
this office $1. 

From � to 10,000 Ibs. weight, true to pattern. An Invalu
able substitute for forgings, or for malleable iron cast
in�s reluirin,\&eat 8treD�h. Send for circular and 
W'V'i¥,hrX CST�jljrT�j,:df'L<tij��If?f.PJf:' 

COMPRESSED AIR MOTIVE POWER.,.... 
With drawings and particulars of ,the most recent prac
tice. The locomotives worked by co:¢pressed air, in use 
in St. Gothard Tunnel Works, with dimensions, etc. Five 
engravings. SUPPLEMENTS 1 and 2. Price, 10 cents 
each. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new iilustrated catalogue. 

Lathes, Planers,Drill�, &c. 
NEW HAVEN MANUF,lC'I'URING CO., 

New Haven, Conn. 

MACHINISTS' 
TOOLS 

AND 
General Machinery. 

STEEL HAMMERS, 
of all Sizes, for Iron or 

Steel Forging. 

W. B; BEMENT & SON, 
Philadelphia, Pa. 

MEN OF PROGRESS. 
This large, rare, and splendid STEEL-PLATE ENGRA V· 

lNG, entitled "Men of Progress," is one of the finest 
��\��°ci::r ��d1�:r��ctt�����in

fe:sc!':
r
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accuracy of the personages it represents. The scene of 
the picture is laid in the great hall of the Patent Office 
at Washington. The grouping is spirited and artistic. 
:-���'h���f�::?

ns represented are the following emi-

S. F. B .  MORSE ....................... Electric Telegraph. 
�il5¥S Jt1f,98a�tti?�: .: :  :t"th'e ior'iITeg'uiar�;l';;�: 
WII,LIAM T. G. MORTON ............. , ...... Chloroform. 
SA�fUEL COLT .................... Revolving Fire·Arms. 
CHARLES GOODyEAR ................. Rubber Fabrics. 
FREDERICK E. SICKELS . ................ Steam Cut· Off. 
HENRY BURDEN .................. Horse Shoe Machine. 
JOHN ERICSSON ........................... First Monitor. 
JAMES BOGARDUS ....................... Iron Buildings. 
JOSEPH SAXTON .... ...... , ........ Watch Machinery. 
f�llfH ca��l�·:.:::·.·. :::.Eiooy;��:�i��l\c

M
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ISAIAH JENNINGS ... ' ...... .. ,: ... Friction Matches. 
RICHARD M. HUE ................ Fast Printing Presses. 

DAMPER B E S T AND LEVERS 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, «HOLLIDAY ST., BALTIMORE. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 

W, B, FRANKLIN, V, Pres't. 1 M. ALLEN, Pres't. 
1 B, PIERCE, See'y, 

TORPED O VESSELS. By -:-M-R-. 
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SON. A valuable paper, lately read before the United 
Service Institute. Bein�a full exposition of the Tor-
fi'in�
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several sizes built by rllhornycroft Bros. tor the various 
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does used. 1 illustration. Contained in ScIENTIFIC 
AMERICAN SUPPLEMENT ,No. 79. Price 10 cents. To 
be had at this Office and of aUnewsdealers. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACT UREO BY BURLEICH ROCKORllL C 11. 
S'£N{} fOR PAMPHLET. - ·rITCHBURGtMASS. 

HOW TO BUILD BOATS CHEAPLY.-A 

r:fI\�e�i E!���n��a;��ft�:[J�CltS
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:a�� uiM 
a boat with economy. Each article is accompanied by 
d
��n
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c;��truction, 

seven illustrations. SU'f;pLEMENT No. 2ii, 10 cents. 
The l!'ive·Dollar BoW'im{) &1ci,f..-With full directions 

for construction. Thirteen Illustrations. SUPPLE-
MENT No. 26. Price,lOcents. ' 

The Fowrteoo.DoUar SaiUng S1cijf. - With fourteen 
illustrations. Full directions for construction of boat, 

�ir��U�.J;�TWg:d��. m�:tce�tJ1ce�l�: Contained in 
The Twelve.DoUar Row Boat.-Twenty.five illustra. 

tions. Illustrates the construction of a 2l'aceful ribbed 
boat, light weight. Shows the method of securing good 
lines, liow to bend and arrange the ribs, dimensions of 
all the parts, and directions for 00 nstruction in tull. 
('Alntained in SUPPLEMENT Nos. 30 and 32. Price, 
10 cents each-20 cents for the two. A copy of the claims of any patent issued since 1836 

will be furnished for $1. 
When ordering copies, please to remit for the pame 

'as above, and state name of patentee, title of inven
tion, and date of patent. 

. 
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SCHUSSELE. and all the portmits we re t�n from life .. 
Price $5. Put up in stiff rolled paper cases, and sent 

by mail, posta3-e free, to all parts of the Qountry, on 
receipt of price. Address 

The Sixteen-Dollar Family Boat.-W!th seven iIlus tr ... 
tions. Tables of measures and full directions for c on
'struction. A handsome and commodious boat. Con-

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contain, 140 pages and 
many engravings and tables important to every pat· 
entee and mechanic, and is II u.eful hand book of refer· 
encefor everybody. Price 25 cents, maited free. 

Address 
MUD & CO., 

Publishers SCIENTIFIC AMERICAN. 
3" Park Row, N. Y. 

BRANCH OFFICE-Corner of F Qnd 7th Streets, 
Washington, D. C. 

MUNN & CO., 
3'- Park Row New York city. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers,� 

magazines, and pamphlets, hitS been recently improved 
and price reduced. Subscribers to the ScIENTIFIC AM
ERICAN and SCIENTIFIOAMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this p� Heavy board sides i inscription 

��tn�:: Wish:sRt�,ct.:�,.i� tf�ltpIW:.�cessary for 
Address MUNN & CO., 

PUblishers ScIENTIJ/IC AMERICAN. 

ta�'h�
d j"tr.�l-b�J)l.�W�t�h�IP�g:t.�wm:· three 

iIlustratfons. Tables of measures and full directions 
for construction. Contained in, SUPPLEMENT No. 3'-. 
Price, 10 cents. This number also contains fourteen 
excellen t practical rules for the management of sail 
b
'i¥t, ����:Bgfr).';.n'1��I� Rowing Oanoe-With 

eight illustrations, including perspective of double sail 
rig. Tables of dimensions and directions in full for con
struction. SUPPLEMENT No. 39. Price, 10 cents. 

A Thirty·Dollar Yacht.-With eight Illustrations, in-
�gi

��.rJfl�l�ri� °f�:
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�� 
SUPPLEMEN'l' No. 42. Price, 10 cents. 
. The whole or any desired single number of above 
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p� 
copy or one dol

l
ar for the entire series of len nnmbers. 

A Three.h""dred·DoUarO""trt}-/)oard Yacht.-With ten 
illustrations, dimensions, and directions for construction. 
A fast and serviceable vessel. SUPPLEMENT No.",-. 
Prlee 10 cents. The entire series ot 10 numbers, relating 
to boat building, sent tor $1. 

© 1877 SCIENTIFIC AMERICAN, INC 
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THE TANITE CO.� 
STROUDSBURG, FA. 

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

Mill Stones and Corn Mills. 
We 'make Burr Millstones, Portable Mills Smut Ma

chines, packers\Mill Picks, Water Wheelsi Pulleys, and 
Gearing, specia ly adaptea to Flour Mil s. Sena for 
catalogue . 

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

Patented .86�I87'" , BOLT CUTTERS. n Dies open and clo,� and Bolt 
thrown out automatically. 

One pattern, holds finished bolts 
on centres and threads them with. 
greater accuracy and uniformity 
and ten times as fast as a chaser 
in a Lathe. Highest award of 
American Institute, 1869 & 1814_ 

Wood & LI�ht Machine Co., Worcester, Mass. 
make'a11 klsds of Iron Working Machinl"ry. 

Also,Shaftinr. Pulleys. &c. 

THE 

J titutifit �mtdtllU. 
The Dlost Popular Sdeutific Paper lu the World. 

THIRTY-SECOND YEAR. 

Only $3.20 a Year, including Postage. Weekly. 
1>2 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six
teen pages of usefulinformation, and a large number of 
original engravmgs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
,New lnventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in THE ScIENTIFIC 
AMERICAN a popular reswrne of 'the best scientillc in
formation of the day; and it is the aim of the publishers 
to preset it in an attractive form, avoiding as much as 
possible 'abstruse terms. To every intelligent mind, 
this 'journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms ,of Subscription.-On<i copy. of THE SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of. three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.-One extra c opy of THE SCIENTIFICAMERI
CAN will be supplied gmtis for evel1l club Of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIO AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, On receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Ex press. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37'P,ark Row, New York. 

NOTICE TO FOREIGN SUBSCRIBERS. 
The new Postal Union now offers special facilities for 

the regular and speedy transmission of the SCIENTIFII!I 
AMERICAN direct from the Office of publication in New 
York to subscribers in foreign countries. The subjoined 
table exhibits the yearly subscription prices of the 
SCIENTIFIC AMERICAN-and SUPPLEMENT in the principal 
foreign currencies, ,payable in advance: 

The prices are 
for one year's 
subscription, in
cluding the post
age. 

FOR 
SCIENTIFIC 
AMERICAN. 

FOR 
SUPPLE· 
MENT. 

SCIENTIll'TO 
AMERICAN 
A.ND SUP
PLEMENT. ---------- ------ ----- 1-----

Austria .... ; ...... . S.Fl ...... 9 
Belgium .......... . 
Denmark ......... . 

Francs .... 20 
Kro ...... 15 

France .... ....... . Francs . ... 20 
German Empire .. 
Great Britain .... . 
Holland ........... . 

R.M ...... 16 
Shillinjl's .16 
H.I!' ..... . 9 

Italy ............. .. 
Norway .......... .. 
Russia ............ . 

Francs .... 20 
Kro ...... 15 
Roub ...... 5 

Sweden ...... .... . 
Switzerland ...... . 

Kro ...... 15 
Francs; ... 20 

........ 13 

... .... 30 

........ 23 

........ 30 

.. .. ... 25 

........ 24 

........ 14 

........ 30 

........ 23 

........ 8 

........ 23 

........ 30 

........... 20 

........... 46 

........... 35 . 

.... ..... ,46 
• ... ....... 37 
........... 36 
........... 21 
.......... ,46 
........... 35 
........... 11 
. . .. . . . .. , , 85 
........... 46 

The best way to remit Is by Posta! Order. Make th& 
order payable to MUNN & CO., New York, United States, 
and forward the order to us with the name of the sender 
and the address to which the paper is £0 be mailed. 

MUNN & CO., 
PUblishers SCIENTIFIC AM;E�ICAN. 

New York. 

TilE "Scientific Amenican" Is printed with CRAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom

bard Ste., Philadelphia, and 59 Gold St., New York. 
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