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HOME-MADE TELESCOPES. - DIREC-tions for their construction, with engravings showing 
the p'roper arrangement of lenses and tubes. By Prof. 
Van Der Weyde. SCIENTIFIC AMERIOAN SUPPLEMENT. 
No.1. Price 10 cents. 
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IRON AND STEEL. BY DR. C. W. t:lIE- I efe., and whatever cannot be ground by other mills. 
MENS. A most interesting and valuable paper� con- I Also for Paints, Printers) Inks, Paste BlackinE..l. etc. 
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COMPRESSED AIR MOTIVE POWER--
With drawings and particulars of the most recent prac­
tice. The locomotives worked by compressed air, in use 
in St. Gothard Tunnel Works, with dimenSions, etc. Five 
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Machinists' Tools. 
----� ___ Danbu��,_Conn. �VELINA STREET, PHILADELPHIA, PA.' 
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- 1�:� LEHIGH UNIVERSITY.-TUITION FREE. 
n u n 3�8 to 4- in. - � � � � - 13.00 CiVil, Mechanical, ·and Mining Engineering j Chemistry Iron & Steel Clamps,! 
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Sti- Lathes, Planers, Drills, &0. 
NEW HAVEN MANUFACTURING CO., 

NeW' Haven, Conn. 
The lIIost Popular Scleutific Paper iu the World, 

THIRTY-SECOND YEAR. 

VA VEA'rS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica­
tion of the SOIENTIFIO 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' EXPERIENOE, and nOW have u nequaled jacilities 
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 attend to the preparation of Caveats, 
':rrade 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 send free of charge, on application, a pamphlet 
containing further information about Pateuts and 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 oj charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. American inventors should hear 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 secure to an inventor the ex­
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. Tbe facilities of business and 
steam communication are sucb that patents can be ob· 
t.tined ahroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100 ; BelgIan, $100; Cana­
dian, $50. 

Copies of Patents.-Persons desiring any paterit 
issned 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 priuting the draw­
ings and specifications, may be had by remitting to 
this office $1. 

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

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

A pamphlet, containing full directions for obtaining 
United States patents, seut 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 u.eful hand book of reter­
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

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

BRANCH OFFICE-Corner oj F and 7th Streets, 
Washington, D. C. 

For Registers, address the Rev. JOHN M. LEAVITT, 
D.D., President, Bethlehem, Penna. 
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THE BIGELOW 
Steam Engine. 

BOTH PORTABLE A�D STATIONARY. 
The CHEAPEST AND BEST in the market. 

Send for descriptive circular and price list. 

H. B. BICELOW &, CO., 
New Haven, Conn. 
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Persons dps-iring a condensed history of the most inter­
esting Facts and Discoveries in the Art� Sciences, and 
In ven tions, for the years from 1872 to 1875, will find them 
recorded in the four volumes of the SCIENCE RECORD, 
now offered at half the origiual]!rice. 
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prepared expressly for these Annuals. 

Among the subjects, the following are the most note­
worthy, exhibiting in a condensed form a general ac­
count of the Progress of the World: 

CHEMISTRY AND METALLURGY, 
MECHANICS AND ENGINEERING 
ELEC'l'RICIT¥J LIGHTfi HEAT, SOUND, 
TECHNOLOGx, THE SEFUL ARTS, 
.BOTANY AND HORTICULTURE, i\g��<£1x�vr:'oU SEHOLD ECONOMY 
MATERIA MEDICAyTHERA.PEUTIC� HYGIENE, 
��HmMJ!5�I,OfkRt:Jh�P2t�<fIYSICS, &�8i:�.t�HIND MINERALOGY, 
ii'JJWX?Nl'AND NECROLOGY. 
,Each yearl� volume contains about 600 octavo pages, 

including a lar�e number of handsome engravings. 
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set of four volumes. 
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of the volume covers the events and discoveries of the 
previous year. Sent by mail on receipt of price. Address 

MUNN & Wp:'�R-«���EJ':,:. York City. 

HARTFORD 
STEAM B0ILER 

Inspeotion &: Insuranoe 
COMPANY. 

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

TORPEDO VESSELS. By MR. DONALD-
SON. A valuable paper, lately read before the United 
Service Institute. Being a full expOSition of the Tor­
E
edo-boat system, from the earliestelforts tothe present 
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governments, hi!lhly interesting trials· o'f these boats, and experiences In war, and a description of the torpe .. 
does used. 1 illustration. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT NO. 79. Price 10 cents. To 
be had at this office and of all newsdealers. 

ROCK DRilliNG MACHINES 
ANI> AIR COMPRESSORS·. MANUFACTUREDBY BURLEIGHROCKO RllL C D.' 

SEND FOR PAMPHLET. FITCHBURG MASS. 

STEEL - ITS MANUFACTURE AND 
Working, Constitution, Qualities, Tempering, ete. With 
U illustrations. By D. Chernoff. A most Interesting and 
valuable treatise, full of important informatiOn, em-����l ::: s'�gr.��o��p't:':;"� 
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Price, 10 cents each. 

HOW TO BUILD BOATS CHEAPL Y.-A 

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

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information, and a large number of 
original engraVIngs of new inventions, and discoveries, 
represep.ting Engineering Works. Steam Machinery I 

New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricitv, Telegraphy, Photography, Archi_ 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find In THE SCIENTIFIC 
AMERICAN a popular reswme of the best scientific in­
formation of the day; and It Is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Su bscription.-One copy of THE SCIEN­
TIFIO AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber In tbe United States 
Or Canada, on receipt of th">,,e dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clu bs.-One extra copy of THE SCIENTIFIC AMERI­
OAN will be supplled gratis for every club of ftve8UiJscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

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

The safest way to remit is by Postal Order, Draft, or 
Express. 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 Park Row, New York. 

NOTIC+': TO FOREIGN SUBSCRIBERS. 
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The Fourteen-Dollar Sailimg Skiff. -With fourteen 

I lliustrations. Full directions for construction of boat, The p 'ces a e ���U��T9lg���. m��ce,SfJ
l
ce��;: 

Contained In for O!,�'. yea}s FOR FOR 
The Twelve-Doltar Row Boat .-Twenty.five lIIustra- SUbSprlptlOn, In- SOIENTIFIO SUPPLE­

tions. Illustrates the construction of a graceful ribbed·. cludIng the post- AMERIOAN. MENT. 
boat, light weight. Shows the method of securing good: age. 
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all the parts, and directions for construction in full. Anstria S. FI ...... 9 ........ 13 ........... 20 
lines how to bend and arrange the ribs, dimensions of 1------- .- ---
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l:-�JIc:r,:ts��r?t;�t�g�· 30 and 32. Price, Belgium'::::::::::: Francs .... 20 ... .... 30 ........... {6 

The S;a;teen-Dollwr FarwUlI Boat.-With seven lJIustra- Denmark.......... Kro ...... 15 ........ 23 ........... 35 
tions. Tables of measures and full directiOns for con .. Fra.nce ... .; ... : .... lI.,rancs .... 20 ........ 30 ••.. . . . . .  .46 
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illustrations. Tables of measures and full directions Italy ......... ...... ; Francs .... 20 ........ 30 ... . ....... {6 
for construction. Contained in SUPPLEMENT No. 3'7.' Norway .. . . . ....... Kro ...... 15 ........ 23 ........... 35 
Price 10 cents .. This number also contains fourtee!' :.:::l:;.::::::·:::::! 1��b:'::::I� ::::::::dl :::::::::::M excellent practlCal rules for the management of sllli Switzerland ....... 1 Francs .... 20 ........ 30 ........... {6 
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NEWSPAPER FILE 
eight lJIustratioDs, including perspeetive of double sail 
rig. �ables of dimensions and directlon.s In full for con- The best way to remit is by Posta! Order. Make th& \ structlO.n. SUPPLEMENT N9· 39.. Pnce, 10 c�nts. . order payable to MUNN & CO., New York, United States, 

-....•. __ .... . -- A Thtrt1l-Douar Yacht.-Wlth eIght llIustratlOns, In- . 
The Koeh Patent File, for preserving newspapers eluding perspective of sail ri g. Tables of dimensions and forward the order to us wIth th�nameoft?eSender 

magazines, and pemphlets, h as been recently improved and full dl rectIOns for c�s tructlon. Contalne<l In and the address to wblch the pape"s to be maIled. 
and price reduced. Subscribers to the SCIENTIFIC AM- SUPPLEMENT No. 42.· .PrlCe, 1) cents. 

I ERICA'" and SCIENTIFIC AMERICAN SUPPLEMENT can be The whole or any . d�sJred s number of above MUNN &; CO., 
supplied for the low price of $1.50 by mail, or $1.25 at the 
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s rinted with CHAS .... UNN & CO A fast and serVICeable vessel. SUPPLEMENT No. 67. ' , . 
.III. ., Price 10 cents. The entire series of 10 numbers, relating I ENEU JOHNSON & CO. S Tenth and Lorn-
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