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Jnside Palle, each insertion - - - ,,� cents a line. 
Back Palle, each inseI·tion ••• $1.00 a line. 
Ji!Ttgravi1UJs may head advertisements at the same rate 

per line, by measurement, as the tetter press. Adver
tisements must be received at publication ojfice as early 
as Friday 'TfUJT'ning to appear in next issue. 
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only by using the Allen Governor, This Governor is 
simple in construction, not liable to �et out of order, �:��i�S ���ti:aen��� ��1s�I:�e-:��ed
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engineerJs time, saves fuel. and is at once the most 
powerful and most sensitive governor ever made. 
PENNf;i:1��A Rs�l���gcg� illk��A��I� A��!����1. -1875. 

S. B. ALLEN:-We are using one of your 8-inch Govern
ors on our Rolling .. Min Engine, which has a. 40-inch 
cylinder. stroke 60 inches. running 65 r-evolutions �r ����� dfffie
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of your 3-inch Governors. By their performance, you 
have not only secured our patronage. but our gratitude 
tOl������ing a long-felt want. YOlL'.

S J�'Nl!:'
NT, Supt. 

GERARD B. ALLEN & CO., St. Louis. 
��tJ��t�JNt���l{j1N<:k�¥,1\'EPOT, New Orleans. 
PACIFIC IRON WORKS. San Francisco. 
�VIi;RAr£�JL6o�i?iNrgllia
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Mill Stones and Corn Mills. 

E AGLE FOOT LATHES, 

l! 
Improvement in style. Reduction in 
�ff��s

R��i
.
!� ���is��t.��l �rs�����f��d Circular Saw Attachments, Hand Plan

ers. etc. t\end for Catalogue of outfits 
for Amateurs or Artlsan�. 

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

CUTTING OUT KEYWAYS. By ,JOSHUA 
Rmn-;. An excellent practical description of the several 
methods employed. with 11 illustrations. The 
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Contatned in ScUJNTll'IC AMERICAN SUPPLEMENT No. 
79. Price 10 cents. To be had at this office and of all 
newsdealers. 

[ESTABLISHED 1846.] 

Mnnn & Co'.S Patent Otfices, 
The Oldest A llency for soliciting Paten ts in the 

United Stales. 

THIKl'Y YEARS' EXPEKIENCE.l 

MORE PATENTS have been secured through tl)is 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex
perienced men as examiners, specification writers, and 
draugbtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed them
selves of Munn & Co. 's services in examining their in
ventions and procuring their patents. 

MUNN & CO .• in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in
ventions, confer with inventors, prepare draWIngs, spe
cifications. and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case. step by step. while pendingbeforethe 
examiner. This is done through their branch Office, cor
ner F and 7th Sts., Washington. They also prepare and 
file caveats. procure design patents, trade marks, and re
issues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights. attend to inter
ferences, give written opinions on matters of infringe
ment, furnish copies of patents, and, in fact, �ttend to 
every branch of patent business. both in this and in for
eign countries. 

A special notice Is made in the SCIENTIFIC AMER
ICAN of all Inventions patented through this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 
Patents obtained in Canada. England. France. Belgium, 

Germany. Russia. Prussia. Snain. Portugal, the .British 
ColonIes, and all other countries where patents are 
granted. at prices greatly reduced from former rates. 
Send for tlamtlhlet tlertaining specially to foreign pat
ents, which states the cost, time granted. and the re
qUirements for each country. 

Copies of I'atents. 
Persons desiring any patent issued froml83ito Novem

ber 26, 1867, can be supplied with official copies at rea .. 
sonable cost, the price depending upon the extent of 
drawi�s and length of speCifications. 

Any patent issued since November 27, 1867. at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of
fice $1. 

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

When ordering copies, please to remit f or the same as 
above. and state name of patentee. title of invention, 

. 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 tablesimportant tQevery pat
entee and mechanic, and is a useful handbock of refer .. 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y •• 

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

$ titutif i t �tutrt tau. 
ESTABLISHED 1st!. 

JOSEPH C. TODD 
(Fol'lllerly of Todd & Rafferty>, ENGINEERand'MAOHIN-1ST. Flax, Hemp" Jute, Ro!,e, Oakum. and Bagging Machinery. Steam Engines, BoIlers, etc. Als0 Agent for the celebrated and imrsroved Rawson & Ritttnger Hoist_ 
��r����

n
��l:�b���;� fe�dfi���iO�����8�!m�fre�u1�� and price. Addl'ess 

J. (). TODD, 
10 Barclay St., New York, or Paterson, N. J. 

HARTFORD 
STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
t. B. FRillLIJ, y, Pres't. J, I. ALLEI, PrII't 

t lI. I'mRCl SII:'J 

GUILD & GARRISON, 
34 to 44 First St., 

Wllliamsburgh. N. Y_. 
Manufacturers of 

STEAM PUMPS 
for all purposes. 

A�:c::�Uf.�l
n:'��S8, 

Air CompresJSol's. 

NON-CO.UBUSTIBLE STEAM BOILER AliD PIPE 

COVERING 
WITH "AIRSPACE" IMPROVEMENT. 

Saves10to 20 per cent. CHALMERS SPENCE CO. 
Foot Jl]. 9th St_ N. Y.; 1202 N. 2d St .• ·St. Louis, MO_ 

THE CHEMISTRY OF GAS MANUF AC-
TURE, by A. VERXON HNRCo.URT. F.R.S .• on@ 01 the 
MetropOlitan Gas Referees. An interesting and valu-
����enre�

er 
b:���!�g&�tgr��� <t�a)?

a�h���s Cy�\!o!� 
by Heat. Oil from Coal. Gases fro.m Coal. Other 
Substances Derived from Coal. Varieties of Coal. 
Coal Tar and its Remarkable Products. Naptha. Benzol. 
Creosote. Anthracene Oil. Pitch Coke. How Aniline 
is Produced Mauve. Anthracene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT No.. 72. T o.  be 
had at this Office and of all newsdealers. 

$3 prIPt�!�Jl�v�loper.R�.��J I THE T ANI TE CO., 
any press. L.arger sizes for large work. STRO UD SB URG P A. 
your own prvntin(J am4 adv.ru.<1huj and ' 

8ave money. l!;xcellent spare ·hour amuse- EMERY WHEELS AND CRINDERS. =!/�a�� o�J.:\���s ��i;''i:'e��.e �:�� GEO. PLACE, 121 ChamberS St .• New York Agent. 
[gjili];!;;ml!!AbI 3c. stamps for larfl' catalogue to ---

KELSEY & O·'Il:l?i':f:��ucS':'I�'n. PIONEER IRON WORKS, 

Co LOTROLLED 
, SHAFTING. 
The fact that this shafting nas 75 per cent. greater 

�lh��1thu:e?�:�d��! Si�'u�za�J�t!aY;������f�c����r� 
We are also the sole manufacturers of the CELEBRATED 
COLLINS'PAT. COUPLING. and furnish Pulleys. Hangers, 
:�%iig:tro� �ost approved s5�}l'Elg£e

An'lhri¥M'g, ffi 
Try Street, 2d and 3rd A venues. Pittsburgh, Pa. 

190 S. Canal Stree\ Chica�o. Ill •• and Milwaukie. Wis. 
iT Stoi�tf��J� ������ilj,r±�eigs1Jg� A�:s�y 

GEO. PLACE & CO. 121 Chambers St .• N. Y. 
11115 Outfit free. Salary guaranteed. Write at once to <lI' EMPIRE NOVELTY CO .• 309 Broadway, New York_ 

P. BLAISDZLL � CO., 
"'orcester, Mas •• , 

Nos. 149 to 163 Wil
liam bt., BROOK
LYN.N. Y. 

Manufacturers of 
the A. LI"m:Lo.F 
P a t e n t  S t e a m  
ROAD ROLLER 

and TRACTION EN
GIN" All kinds of 
P����i����hinlc')

Y; 
Sugar Houses and 
Plantations a Spe
cialty. 

Alexander Bass's Patent Portable Iron Railroad. 

NOTICE TO 

fORUGN SUBSCRIBfRS. 
For the convenience of subscribers residing abroad. 

we have pre.vared the annexed table. exhibiting the sub
scription pTlce of the SCIENTIFIC AMERICAN and Sup
PL}i;M1CNT in the principal foreign currencies: 

The prices here given are 
for one year's Bubscription, 

i. .., " .... � " ;., -< 
" 
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Manufacturers of the Blaisdell Patent Upright Drills .Including tile postage. 
and other first .. claSs Machinists' '1'ools. 

E " z 

S� .... " �§ e � 
t � Zoo � THE BEST' 

AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
MANUFACTURED BY 

NATHAN & DREYFUS, New York_ 
108 Liberty St. 

Send Cor Circular. 

Austria . . . . . . . . . . . . . . . • . . . . . . .  Belgium ............. " ...... . 
Denmark ..................... . 
France ... , ....... ............. . 
German Empire . . . . .•. . .  , ... . Great Britain ................ . 
Holland ..................... .. 
Italy .......................... . ii��:i��:::.:: :: .. : .. ::.:: ;: .... :: 
Sweden ... � . . . .•. . . . . . .. . . . . . .  
Switzerland .... ............. . 

f:l " 
CD 

S. Florins 9 
Francs 20 Kroner 15 
Francs 20 
R. M. 16 
Shillings 16 
II.F. 9 
Francs 20 
Kroner 15 
Roubles 5 
Kroner 15 
Francs 20 

Ul 

13 
30 23 
&J 
25 
24 
14 30 
23 
8 
23 
30 

;: '" 
<.>'" 00" 

" 

20 
46 
35 
46 
37 
36 
21 46 
35 
11 
35 
46 

Deposit either of the above amounts in any of the im
portant post OftiCBS in Great ·Britain or Ireland. orin any 
country on the Continent of }]urope. making tbe order 
payable to MUXN & Co., New York city, and send us the 
receipt. with the name of the sender, and the address 
to wliich the paper is J;o be mailed. 

ill i ::��u���o'" !:!!��!'��fu�,!!".�'!!,!�.!':!.;� card (with the style or saw that they are using), and we will send them "Emerson's NetW lUmtratea 
HandBook; Dr, Sawyer3 Own BOOk, FREE. 

EMERSON, SMITH & CO., Beaver :Falls, Po.. 

PUNCHING PnroPM�t�me&sc.an'1r�1\'s's�1u�gr� . C'tT ABDIOLA'S 
PRESSES. b,!!�ER PR ESS CO., Middletown,. COFFEE & SUGAR MACHINERY 

WOOD &, LIGHT 
Ma.chine CO. 

WORCESTER. MASS. 
Manufacture allkindsof 
Iron-W9rking 

Ma.chinery, 
including many novelties. 

Sha.ftillg, Pulleys, 110. 
Send far Circulars. 

PHOSPHOR-BRONZE AND ITS APPLI· 
C ATIONS. By ALEXANDER DICK. A series of valua
ble tests, showing the superiority of Phosphor-bronze 
over ordinary bronze. Old bronze and new coIDlllred. 
ifa�fa��fit¥r���ic'ifo��l ���;g�ee�
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TIPIC AM ERICA N S lJPPLEMENT No. 79. Price 10 cents. 
'1'0 be had at this office and of all newsdealers. 

It�lian A���U��, 
SUPERIOR TO EVERYTHING FOR 

Packin[, Board, GBln�nt, Etc. 
Imported and for sale by 

McCULLAGH & CO., 49 Bea ver St., N. Y. 

TORPEDO VESSELS. By MR. DONALD

��;;ice
Alri:�����: P1fej�' la;e;Kllr�;�0�Tti61£ Jrlh�nf�er� 

pedo-boat system, from .&e earliest. e:lforts to the present 
time. Giving dimensions and performances of the 
several sizes built by 'l'hornycroft Bros. tor the various 
governments. highly interesting trials of these boats. 
and experiences In war, and a description of the torpe
does used. 1 illustration. Contained in SCIENTI1"IC 
A MERICAN SUPPLEMENT No. 79. Price 10 cents. To 
be had at this office and of all newsdealers. 

PERFECT 

NEWSPAPER FILE 
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an� price red uced. Sub S Cribers to the SCIEXTIFIC AM
ERICAN and SCIENTIFIC AMERICAN SUPPLEM1<�NT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper Heavy board sides i inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 
MUNN & CO., 

Publishers SCIENTIlPIC AMERICAN. 

Coffee, Malt, Corn, Cocoa, and Grain
Drylnl!:' Machine. Coffee-Hulling and 
Polishing Machine... t:offee-Wa .. hing 
MaChine. Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO •• 42 Cedar Street, Messrs. ill UNOZ & E81'RIELLA, 52 Pine street, New York, are Mr. Guardiola's Agents, and ·they 

:ri�v�i���� attention to all orders for any of the 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, MANUfACTURED BY BURLEICHRoCKDRlll CO. 
SEND FOR PAMPHLET. FITCHBURG MASS. 

HINTS TO YOUNG MACHINE-TEND-
ERS. B{. an old Papermaker. Practical Instructions for the ending and care of Papermaking Machinery. ShOwing how to cleun a Dandy ;  how to make goo.:1 
�p
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o���r ����gfe; Jl� rections, bi,ntB, and suggestions. Contained in SCIF.NTIFIO AMERICAN SUPPLEME"!"iT No. 79. Price 10 cents. 
To be had at this office and of all newsdealers. 

H. SCHLARB AUM, 
IN VENTORS' MODEI,.MAliER, 

No. ,.. Beekman Stl'ect, Roonl 22, N. Y. 

MACHINISTS' TOOLS. 
NEW Al'.'D IMPROVED P A=ERNS. 

Send for new iilustrated catalogue. 
Lathes, Planers, Drills, &0. 

NKlV HAVEN MANUFACTURING CO.,. 
Neu- Have .. , Conn. 

SPECTRUM ANALYSIS. By PROF. RED
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the cause of Refraction. The :¥heorr, (If Color. and how 
the Spectrum is accounted for. rhe characteristiC 
Spectra of the several Metals. and the method of Ana
lysing by the spectrum. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT No. 79. Price 10 cents. To be 
had at this office and of all newsdealers. 

Steel Oastings, 
:bre�Jt;rii�'t�f��Sfo��\t��,. �rUio�O �!11:�{;ie 1�0���¥: 
ings requiring great strength. Send for circular and 
l'I"ice list to CHESTER STEEL CASTING COMPANY, 
EVELINA STltEET, PHILADELPHIA, PA. 

© 1877 SCIENTIFIC AMERICAN, INC 

NEW HAVEN, 
CONN. 

THE BIGELOW 

Steam Engine. 
BOTH PORTABLE AND STATIONARY, 

The CHEAPEST AND BEST in the market. 
Send for descriptive circular and price list. 

H. B. BICELOW &. CO., 

New Haven, C0nn. 

THE SUCCESS. 
Why i s  the Success ahead? Be

cause its great merits were attested 
by the managers of the late Centen
mal in causing the first award on 
Turbines to be given it. and in se
lecting it as the Standard Wlleel fOl 
estimatlhuj the IcakWJe of the wheels of the world there represented. 
:�;.
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ESTA.BLISHED 1826. 
CHARLES B. HARDICK, 

� No.23AdalUs Street. =� - BROOKLYN, N. Y. 

MANUFACTURE OF ARTIFICIAL BUT-
ter.-ByProf. Henry A. Mott. Jr .• E.M. With six en
uavinfi{s.-Being a History of the Artittcial Butter 
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Butter, Details of the Costs of setting up an ArtitlCial 
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at;:;a�uU:� 
1,\';e Daily Profit. etc. A complete and reliab Ie treatise contained in SCIl!:NTIFIC AMERICAN SUPPL.KMENT Nos. 
48 and 411. Price, 10 cents each- '1'0 be had at this offioe 
and of all newsdealers. 

THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom

bard StB •• Philadelphia, and 59 Gold St., New York. 
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