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Ins�de Pall"e, each insertion - - - 7li cents a lin'e. 
Back Page; each insertion - - - $1.00 a line. 
[i)nqravings may head advertiSements at the same rate 

per line, by meaffUrement, (18 the· letter press. Adver
tisements must be received at pUblication olfice (18 ea1'ly 
as Friday morning to appear in next issue, 

MAIi'f///lI SAFE & SCALE Co. 

C'tT ARDIOLA'S 
COFFJ!::E & SUGAlt MACHINEltY 
Coffee, Malt. Corn, Cocoa, and Grain· 

Dryin:r llJachine. (;offee-Hnlling und 
PoJishing Machine... «:offee· Wu"bing 
Machine. Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., 42 Cedar 

�1�:1: ��si��k��Jf�W'G�r���,��fnts�.:';>J f��; will give prompt attention to all orders for any of the above machines. 

Ha,rrison's System of Grinding! 
Illustrated Catalogue Now Ready. 

NEW STANDARD FLOURJNG MTLLS. 

�A� i�Ptj:'ii. Hi\';!�O���r,��ge�pe���'i.n:�';i�� mical Milling Fully ]£stablished. 
A NEW Copy For All. Millers and Editors please address 
EDWARD HAll-RISON, 

I ��_
:t..:J��oward Ave •. __ New Haven, Conn. 

Steel Name Stamps. 
N. Y. STENtJlL WORKS, 87 Nassau St., N. Y. I 

Cut Brass Gears, list free. Grant, 194 Beve�ly St., Boston. 

ROCK DRILLING MACHINES 
AND 

AlR COMPRESSORS, MANUFACTURED BY BURLEICHRoCKDIULL CO: 
SEND FOR PAMPHLET, FITCHBURG MASS. 

THE,TANITE co._ 
STROUDSBURG, PA. 

EME,RY WHEELS AND CRINDERS. 
G EO. PLACE, 121 Chambers,St., New York Agent. 

1872, 1874, 1875, 
SCIENCE RECORD. 

MI'II Stones and Corn MI'lls. i A few copies of these splendid bOO;' are .offered at the following very low prices. Among the subjects, the follOwing are the most noteworthy, exhibiting in a condensed form a general ac .. count of the Progress of the World: 

MACHINISTS' TOOLS. 
�lPc���f� i�B ���tJ'k�lr�1i, ELECTRICITY, LIGHTs HEAT1SOUND. 
��¥���L2$J Il<Thl!fIbJl8JRE�TS, AGRICULTURE, 

Send tor :"�lu�r!rJ.��Ia'fo'g�:'TTERNS. ii:��ikIiN:E[)IHll�ErJk�Al¥b���� HYGIENE, 
. Lathes, Planers. Drills, &0. �����L�I�f?¥M��.f�RIf?:JySICS, 

NEW HAVEN MANUFAC'I'UKING co.. glgi:l}efTNbMI�ERALOGY, 
NeW' Haven, Conn. ASTRONOMY, 

--------------------- 1 BIOGRAPHY AND NECROLOGY. 
in��JlI:a!lla';��u'i,'�,:;�;a�: a���� sf:eocl��a�rl::: They are bound in substantial and handsome bindings, and Wi11 be mailed on receipt of $L25 each. Address 

'1265 WAY NY.- ------------------ ----- ------------- MUNN & CO., PUBLISHERS, 
ESTABLISHED 184�, 

JOSEPH C. TODD, 
g�'=Wi�OfJg�� & =.e'1l2p:'Ngr;;�:'i'i.�Mt.��g 

BO'ILER COVERINCS 
37 Park Row, New York City. 

I'H,. W,JOHNS" PATENT. SAVE 10 TO 20 PER CENT. 
Machinery, Steam Engines, Boilers, etc. Also Agenrtor the celebrated aud improved Rawson & Rittinger Hoisting Engine, I will furnIsh specifications and estimates for all kinds of machinery. -Send for descriptive circular 

THE CHALMERS SPENCE CO., Foot East 9th St , New York. 

�setsro� and price Address , 
J. C. TODD, 

10 Barclay St •• New York, or Paterson, N. J. 
K N 0 W A new Medical Treatise, .. '['HE SCIENCE, OF �IFE, OR SELF-PRESERVATION," a book for everybody. 

THYSELF Price $1, sent by mall. Fifty or ginal prescriptions� either one of which is worth ten times the 
Jarvl's Gas Consuml'ng Furnace price of the book. Gold Medal!'warded t�e a'!thor. Tbe Boston Herald says: H The SCIence of Life 18 beyond . . .  . � all comparison, the most ertra- HEAL For Se.ttIng Steam BOIlers.. W,ll burn screemngs WIth I ordinary work on Physiology small mIXture pf soft coa.1 WIthou.t blower. also iP"een wet ever published" An TIlustrated peat. Three bOIlers set th,S wa;r WIll make as much steam I Pamphlet sent FREE. Address THY S ELF as five old way. Address A.l!. UPTON, 1fo���n, Mass. DR. W. H. PARKER, No. � 

Bulfinch St e�t, Boston, Mass. ---------
PUNCHING fioP�"!f:,e&tan4r�ws's�'fL�gr� 

------------.----- PRESSES. g!��ER PRESS CO., Middletown, 

Steel Oastlngs, !1:JI •• '�';JII'�':)8�i; From U to 10,000 Ibs. weIght, true to pattern. An mvalu- • . l"'1 
able snbstitute for forgings, or for malleable iron cast- BUY THE BEST AT HEADQUARTERS WIth the celeb a-
I��ge 'irs1ul�inM�!J;\;fltr��ri'L �l�1rl�G �fm��� �gi�H�1N:e &SOfJ'r;,tE�bfe's ��M':�N���:r�';;�Ig�l� \\!VELINA STREET, PHILADRl,PHIA, PA. ' in future, as [ will not furnish them to auy ot.her manufacturer. The finest tables, balls, cloth, cues) &c., 

(JAVEA'.l'S, COPYKIGH'I'S, '.l'KADE 
MAKKS, E'.l'C. 

ft;l?wIt.t W?e�-;;���(�tR?aitJ°���a���:,e��c:di��i� Successor to Phelan & Collender. 
CIRCULAR SAW-MILLS, POWDER-KEG 
and Wire-dra��gN��:t]',ry �anJ�"§�:ed at 
Send for prices, etc. Barre, Mass. 

H. R. 'WORTHINGTON. 
HYdr;u=t� ?a�1-,

D�� YBr�WsJe�l;1fi;oOklyn, Manufactures Pumping Engines for Water Works. In daily use at HlO stations. .Also Steam Pumps, Water Motors and Water Meters. See SCIENTIFIC AMERICAN SUPPLEMENT, Ja nary 27th, 1877. Priceslargelyreduced July lts, 1877. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W. B. FRANKLIN, V. Pres'!. 1. M, ALLEN, Pres'!. 

1. B. PIERCE, Sect 

TO .I NVENTORS 
AND MANUfACTURERS 

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

D R 0 P FORGINGS and 
'

SPECIAL MACHINERY, THE HULL & BELDEN CO" Danbury, Conn. 

14� MATERIALs. '%l 
Liquid Paints-all shades, finest in the world. Fire P.·oofPaint, for Wood work, &c. 
:gg�:�i�fll�Jf�l;��f�r���'b:¥f�g�c. 
Roof Coatinii for restoring and preserving old roofs. 
�::.!��lJ�ran�t��h:�'8!�':r�e::.y Roofs, &c. 
Steam Packing, Asbestos Boards, Fire' Proof 

Coatings, Slieathings and Roofinlj' 'Felts, &c. These artIcles are ready for use, and can be eaSi� ap .. 
f.\�t�. %,�ny one. Send for Samples, Pamphlets, rICe 
H. W. JOHNS MANUFACTURING,COMPANY, 

87 Muiden Lane, New York, 
lPHILADELPHIA BRANCH,}06 Arch St. 

Also DOWNIE, TRAINER & CO., ..,oston. 
for S. W. HEMPS'I'ED & CO .. Columbus, Ohio. 

sale by 'N:�: �.£��:.J�·c'6':, ���sOrleans. THOMPSON & UPSON, San Francisco. 
THE 

$ dentifie �mttican. 
The DIost Popular Stientific Paper in the World. 

THIRTY-THIRD YEAR. , 
Only $3.20 a Year inclnding'po�tage. Weekly. DAMPER BE S T AND WEIGHTED li2 Nnmbers a Year. REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, «HOLLIDAY ST., BALTL\IORE. 
FOR ALL KINDS OF MACHINERY-Apply to S. C: HILLS, 78 Chambers St., New York. 

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. . ROOTS' PATENT PORTABLE FORGE. 

This widelY circnlated and splendidly illustrated 
paper is published weekly. Every number contains six
teEm pages of useful information', and a large number of 
original engravings. of new inventions and discoveries, 
representing Engineering Wprks, Steam Machinery, 
New Inventions, Novelties in MechaniCs, Mariufactures, Chemistry;'Etectricity, Telegraphy, Photography, Archi
tecture, Agriculture. Horticulture, Natural History, etc. 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, andForeignCountries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Repor ts on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on ve y moderate 
terms. 

ADAPTED TO 

EVERY VARIETY 
OF WORK. 

All Classes of Readers find in THE SCIENTIFIC 
AMERICAN a popular .esume 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 imowledge and progress In 
every community where it circulates. 

We send free of charge, on application, a pamphlet 
containing further information about Patents lind how 
to procure them; directions concerniug �rade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In
fringements, Assignments, Rejected Cases, Hints on 

THE ONLY FORGE WITH FORCE BLAST BLOWER. 

Terms of Subscription.-One copy of THE SCIEN
TIFIC AMERIOAN will be sent for one year�52 numbers-
postage prepaid, to any subscriber in tbe United States or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $L60; three 
months, $1.00. 

the Sale of Patents, etc. THE ONLY EFFECTIVE FORGE MADE. 
Clnbs.-One extra copyof THESCIENTIFICAMERI

cAN will be supplied gratiS for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

Foreian Patents.-We also send,.free oj charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents III all tbe principal coun
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu-

P .. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 
One copy of THE SCIENTIFIC AMERICAN and one copy 

of THE ScIE1'ITIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dona.s by 
the pUblishe;;s. S. S. TOWNSEND. Gen'l Ag't, 6 Cortlandt St., NEW YORK, 

:!��O
i�'in��:��e::dt����u::��ri�:���� ���:��e:s 

BON' E MILL S Five patents-embracing Canadian, English, German, , 
French, and Belgian-will secure to an inventor the ex- • clusive monopoly to his discovery among �bout. ONE! The best in the world. 5 sizes, adapted perfectly for HUNDRED AND FIFTY MILLIONS of the most mtelhgent ; Crushing and Grinding Minerals and aU hard substances, people in the world. The facilities of business and' Griniling.su,faces quickly a d cheaply renewed. Send 
steam communication are such that patents can be oll- for deSCrIptIve pamphlet. , 
tained, abroa� by our citizens almost as easily as at BAUGH & SONS, 

home. The expense to apply for an English patent is PIIIL1\..DELI'�IA, 1':".:..... 
$75; German, $109; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Patents.-Persons desiring any patent 
i88ued 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-

ert'\�:��o�?:� ,� �r fgIJ:rb����;��r�e�a��f.�ctur-Wheels .�nd Rope for conveying power long ,distances. Send for CIrcular. 

2 H, P, Boiler and Eu[ine, $175. 
3 H. P., $200: 

LOVEGROVE & CO., 

12li North 4th Street, 
Philadelphia, Pa., 

BuUders of Engines and Boilers, 2 to 
100 H. P. Send for circulars and price lists. 

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 allorders, drafts, etc., payable to 

MUNN &. CO., 
37 Park Row New York. 

MEN OF PROGRESS. 
MINE ACCIDENTS. MECHANICAL

-
AP-, IN�i����rl';;J'''5''M:�do11��gk��i.¥'�;�;:�� it�G::e� 

p1iances for n
,
se in case of ExplOSions, etc. By eRAS. I art-works of �he day:, possessing a rare and �eculiar 

HAWKSLEY and EDWARD B. MARTEN. A paper read value over ordInary picture�, by reason 0f the life-like 
before the Institution of Mechanical Engineers. Eig-h- i accur.acy of.tbe .pe.rsonages It represents. The scene of 
teen illustrations of the most approved apparatns for· the PICt�re IS laId III the gre!'t h!'ll of �he Patent Offi.ce quickly discharging water from mInes, promptly restor- I 

at WashIngton. The groupIng IS spinted and artistI�. 
ing Ventilation, etc" namely: the Pulsometer, the Among the persons represented are the follOwing emI
Steam Ejector the CentrifUgal and other Pumps, com- , nent Inventors: 
bined Boiler, Engine, and Air Compressor: AIr Lock, I S F B MORSE EI . T I h and -Portable Winding Gear. ContaIned in ScIENTIFIC . • . . . . . • • • • • • • • • • •• • • • • • • .  ectnc e egrap . 
AMERICAN SUPPLEMENT No. 105. Price 10 cents. To CYRUS H. MCCORMICK .......................... Reaper. 
be had at this office,and of all newsdealers. wIf£t,�liA¥.C�1rJiiT(i.N-'.���e. f�.r �rreggl,'t�r��6��· SAMUEL COLT ... ................ Revolving ]'ire-Arms. ings and specifications, may be had by remitting to ------------------

B": NEW YEAR CARDS ·th 200 2 '" Anderson's Safety Inkstand.-Don't spill, spoil this office $1. ,;,U . ' , WI name, . " ¥ens. or soil fingers. Over 150,000 sold. Sent in exchange 
CHARLES GOODyEAR ........ . ........ Rubber Fabrics. FREDERICK E. SICKELS ................. Steam Cut-Off. 

A copy of the claims of any patent issued since 1836 ;I!Jxtra MIXed, 10c. Geo. I. Reed & Co., Nassau, N.Y. 
c��ci'\� �ii.��ic':in t;;��ko�x��;:'g���5di1ig.3."ina�e�t W.s�� HENRY BURDEN .................. Horse Shoe Machine . 

• JOHN ERICSSON .......................... ,Fir.t Monitor. JAMES BOGAHDUS .... . . ............. Iron Buildings. w�:::�:��r�:� :��i��: please to remit fo� the same I N AT ION A L S TEA M P U M P , 
as above, and state name of patentee, title of inven- Adapted to every possible duty. 

JOSEPH SAXTON ..................... Watch Machjnery. 
AGENTS WANTED. Package of GoOd8 free to PET�R COOPER. ....... .... . Iron-RoHIll" Machll�ery. 

every applicant. Star Novelty Co" Charlotte, Mich. JOSEPH HENRY ..... ; .... Electro-Magnette Macbmes. ISAIAH JENNINGS ................... ,Friction Matches. tion, and date of patent. Reduced w:eE���l�la�stJ'lt�?vements. 
A pamphlet, containing full directions for obtaining 46 Cortlandt St., New York. 

United States patents. sent free. A haIidsomely bound 
Reference Book, gilt edges, cohtains 140 pages and 
many engravings and tables important to every pat
entee and mechaniC, and is a useful hand book of refer
"nce for everybody. Price 25 cents, mailedfree. 

Address 
MUNN & CO., 

Publishers scIENTIFIC AMERICAN, . 37 Park R9w, N. Y. 
BRANCH OFFICE-ClJI"Mr of 17' and 7th Streets, Waehington, D. C. 

"OLD RELIABLE." TO KNOW ALL 
about the' Best Pump for Paper Makers, Tanners, Con-
1�t�i80���� �1il����ygc�e:idcf8� il.h����If:'NP�� 

. '  STEA M ENGINES. We bulld'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 
��rf]�inJ�JI 'c�}W:�r�i������P���:'���c':?s�g�te� Utica Steam Engine Co" formerly Wood & Mann, of Utlca,:N. Y. Good, responSible Agentswanted in territory not taken. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File: for preserving newspapers. 

�����:Sre���m��\;st�ri��S ��e¥h�ecSb�i}�T\�rJ� ERICA1\T and SCIK"I�'T-IFIC AMERICAN SUPPLEMENT can be supplied for the low price of $1.50 by mail(or $1.25 at the office of this paper. '_Heavy board sides; inscription 
�';;e�E:'���� w1sllfi:srg,C��;n!� tN!,l�ap��cessary for 

Address 
MUNN & CO., 

Publishers SCIENTIFIO AMERIOAN. 

© 1878 SCIENTIFIC AMERICAN, INC 

RICH4� M. HOE ....... ......... Fast Printing Presses. 
The ilicture, whIch is three feet long ana two feet high, forms an enduring 'and desirable object for the adornment of theparlor and library. _It was engraved by the celebrated JOHN SARTAIN, from a larfe painting by S1>�fc'�S$:;�E'p':,�d:JI [i;esfi'irrt;tA�d w;:�e�a c:��ro�J��nt by mail, postage free, to all parts of the country, on receipt of priee. A<ldress . , 

MUNN,&' co,.. 
---'-------

37 Park Row, New York city. 

THE .. Scientific American" is printed with 'CRAS.' ENEU JOHNSON & CO.'S INK. Tenth and Lom
bard Sts., Philadelphia, and 59 Gold St.;New York. 
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