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dles. S. C. HILLS, 78 Chambers St. N. Y. 
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Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut Ma­chines, Packers. Mill Picks, Water Whe els, Pulleys. and Gearing, specially adapted to Flour Mills. Send for catalogue. J. T. NOYE & SON, Bnffalo, N. Y. 

MANUFACTURE OF BESSEMER STEEL and Steel Rails as pursued at the works of Messrs. 
I

r
�:t�a�l�i�� ���'tJ�:e

���. le�d
C
b�o.!!�t�"r�n and Steel Institute. With B'tve illustrations: the Plant ; the Cupolas, Converters, the Ingot Pit, Blowing Bn-

�':,��i�l.d
{���gv�

a
'i!i��'{,7.tcr��e �O�t��rsft;aijli.Odbo�! tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 124. Price 10 cents. TO be had at this office and of all newsdealers. 

LACKERS' VARNISHES, WHITE SHELLAC, 
W. ZINSSER & co., 197 William St., N. Y. 

MANUFACTURERS' SUPPLY STORE. 
Agents for U. S. Salicyl ic Acid Works. 

THIS INVENTION 
saves fuel, utilizes slack, 
i n c r e a s e s  and gives steady supply 'If steam, 
rendering openmg of fire 
doors u n  ne  c e s  s a  r y, 
abates smoke nuisance, 
the p ower to drive is but 
little. and is the best known appliance for in­suring perfect combus­
tion. Address 
U. S. Automatic 

Stoker Co., 
N o. p�Iif�'3:l;h'l!.. St., 

THE FLOW m' METALS. BY DAVID 
TOWNSEND. Valuable experiments, with ten engrav­
ings, on Punching through thick plates. Evidences of a Flow of M!3tal. Effect of Flow on Dimepsions, Densi'ty I 
etc., of Pl�te. Lines of Least Resistanee, etc. Punch. Ing with and across tlIe grain. Practical Applications. 
Contained In SCIENTIFIC AMERrCA.N SUPPLEMENT No. 119. Price 10 cents. To be had at this office and of 
all newsdealers. 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces. Rolling 
Mills, Oil Refineries, Boiler 

Feeders, &c. 
For Illnstrated Catalogue and Rerouced Price List send to 
Works, Foot East 23 d i!!t., New York. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G.Hatfield. With directions for construction. Four 
engravings. SUPPLEMENT No. a9. Price, 10 cent�. 

PUNCmNG DROP HAMMERS AND DIES, FOR 
��k�¥fL\��'j; ffiKER PRESS CO., PRESSES. Middletown, Conn. 

TIJE.TELEPHONE. BYR. M.FERGU-
SON, F.R.S. Read befor,e the. Royal Scottish Society of 
Arts. Its Construction, Uses and Working fully and 
philosophically explai ned, with four illustrations. His­torY.of the Telephone. The Reis Telephone. Bell's. 
Wonderful sensitIveness. Difference between the Gal­
vanic and the TelephoniC Impulse. A curious expert-
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Machiner;y. address the Manufac­turer and Patentee, 
C. C. PHILLIPS, 

4048 Girard A venue, 
·PHILADELPHIA. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED P ATTERN8. Send for new Illustrated catalogue. 

Lathes, Planers, Drill�, &0. 
NEW HAVEN MANUFACTURING CO •• 

New Jlaven, Conn. 

FOR ADVERTISERS. 160 8vo.pp. Morecomplete than 8117 which t..ave preceded it. Gives the names circula.tIon, a.nd advertlsing ra.tes of severa.l thousan<i newspapers in the United Sta.tes a.nd Oa.na.da., a.nd conta.ins more informa.tion of va.lue to an a.dvertiser tha.n Ca.n be found in a.nyother pUblica.tion. All lists ha.ve been carefull revised, a.nd where pra.ctica.ble prices have been reduced. The specia.l offers are numerous a.nd unusuallx advantageous. Be sure to Bend for it before spending any money in newsj)ap'�r advertising. Address N.·W. AYER & ;';ON, ADVllBTISING AGENTS, Times Building, Philadelphia.; 

JOSEPH C. TODD, 
(Formerly of Todd & Ratl'erty), ENGINEERand MACllIN­

lIST. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
! ����:�ejj�'xr:�:mN�:�g�fa:l�il��gi-:i'oll��� �a��e 
i �r�e �:r��' )0�w��.i:?��5Jcffc'a���e:'::t'l::i': for �l kinds of machinery. §end for descriptive circu­
lar and price. Address 

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

ICE AT $1.00 PER TON. PORTLAN D CE.MENT. The PICTET ARTIFICIAL ICE CO. �OMAN & KFJ,ENE'S . . For Walks, C,sterns. Founda-.. LIMITED, ' 
t1On�'e��fI8��1�%"r��,elW�.f.y.':-'i,:;X?�o:b��et..��: etc. Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 

S. L. MERCHANT & Co., 53 Broadway, New York. 

BOILER COVERINCS. 
CAVEA'J.'S, COPYRIGH'J.'S, TRADE 

MARKS, ETC. 
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. 

SAVE 10 TO 20 PER CENT. 
THE CHALMERS SPENCE CO., Foot East 9th St •• New' York. 

FRIEDMANN'S PATENT 

INJECTORS and EJECTORS 
Are the Most Reliable and Economical 

BOILER FEEDERS 
And Water Conveyors 

IN EXISTENCE. 
MANUFACTURED EXCLUSIVELY BY 

NATHAN & DREYFUS, 
NEW YORK. 

Also Patent Oi lers and Lubricators. 
Sen d for Catalogue. 

LEFFEL WATER WHEELS.' 
With recent improvements. 

Priges Greatly Reduoed. 
7000 in successful operation. 

rIllE NEW PAllPlILE'.t' rOll 
Sent free to those int:er,�stl�d.' 

James Leffelk Co, 
. Springfield, O. 

1� Liberty St., N, Y. City. 
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GALTON, F. R. S. ShowIng the characteristic differences between American and European Railways, etc. Both of theabovepapersare contained In SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. 121}. Price 10 cents. To be 
had at this office and of all newsdealers. 

Bound Volumes 
OF THE 

Scientific American. 

THE GEOLOGICAL ANTIQUITY OF In this line of business they have had OVER TmRTY 
Flowers and Inseots. B;y J. E. TAYLOR, F.G.S. A plain YEARS' EXPERIENCE, and now have unequaled facilities comprehensive review of the SUbject, bringing forwara for the preparation of Patent Drawings, Specifications, many instructive facts; with SlX illustrations. The 
invariable correlation between insects and fiowers. and the Prosecution of Applications for Patents in the How _ they are fossilized. Fossil botany. Geological _ .  d C d d F . C . M Evidences of Evolution. Correspondence in t;t1e succes- UnIte States, ana tt, an orelgn ountrIes. essrs. 
sion of Animal and Vegetable life. Flowers necessary Munn & Co. also attend to the preparation of Oaveats, 
���Wl';!�s �gdtl�S���ogl';�����y S�it���r.:;fg d�s�et�� i Trade Mark Regulations, Copyrights for Books, Labels, 
��{���!s��n8����1.,:;�� t'iiig�tE'����ifu�t\����' tR.ep�g�� • Reissues, Assignmen�s, and .Reports on Infrin«ements 
liar Aspect of Evolution. Contained in SCIENTIFIC of Patents. All busmess mtrusted to them is done 
teM::J�tfJ,:'�Ji�:::nl�Yi �:!deif�;;/

O cents. To with special care and promptness, on very moderllte 
terms. 

INORUSTATIONS ON BRIOK WALLS. We send free of charge, on application, a pamphlet 
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Report of Sub·committee.on the same subject, appointed ' Copyrights, Designs, Patents, Appeals, Reis.ues, In-�s;.i�:I�nf���\�_�� p�8��r;�'i:�T ��tai�'ll. 
In;J'c� fringements, Assignments, Rejected Cases, Hints on 

10 cents. '1'0 be had at this olfice and of all newsdealers. the Sale of Patents, etc. 

Steam Eng'ines, Boilers 
AND. CIRCULAR SAW MILLS. 

Speaial inducements on Boilers to Engine Builders. All sizes from 10 
to 60 H. P. carried in stock. 

Prompt s�ipments a specialty. 
Send for catalogue. 

Erie City Iron Works, 
ERIE.FA., antl 

45 Courtl811tltSt.,N.:2'. 

Fot'eiun Patents.-We also send,.t'ree Of 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 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; 
French, and Belgian-will secure to an inventor the ex­

THE PHONOGRAPH AND ITS FUT'GRE clusive monopoly to his discovery among about ONE 
By THOMAS A. EDISON. The instrument and its Ac- HUNDRED AND FIFTY MILLIONS of the most intelligent 
tion. Durabilit;y, Duplication, and Postal'rransmission people in the world. Tbe facilities of business and of Phonograph Plat es. The probable great utility of the t . t' h th t t t b . b Phono�raPh In IJetter-writing, Business Correspondence's eam commu�1Ca .on are sue a pa en s can e o · 
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���u';igl:����� g�'fh�n:gihO�e.:g� fn���ici��rr��Wo�� $:5; German, $100; French, $100; Belgian, $100; Cana-
ograph himself. Contained in SCIENTIFIC AMERICAN dIan, $50. 
S�PPLEMENT, No. '1.24. Price 10 cents. To be had at Copies of Patents.-Persons desiring any patent thIS office and of all neWSdealers. issued from 1836. to November 26. 1 867, 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 
v��ci':se�ff�� �C����I��C ���R\�'!.f?�'hf�6'� :tYr;�ff time the Patent Office commenced printing the draw· 
at $1.00 each, eitber singly or by the quantity. ings and specifications, may be bad by remitting to 

BETON CONCRETE IN AROHITECT- this office $1. . . .  OLD SERIES. 
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NEW SERIES. II NEW SERIES. nre and Engineering with 20 illustrations. Beton A copy of the claIms of any patent Issued smce 1836 
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PE'RFECT Reference Book, gilt edges, contains 140 pages and . rece pop ceo 
many engravings and tables important to every pat-

The books will be sent by express on recei p t of price. NEWSPA'PER FILE entee and mechanic, and. is a useful haud book of refer-Address all communications to . 
JOHN EDWARDS, . ence.for everybndy. PrIce 25 cents, mailed free. 

P. O. Box "3, New York.. .' Address MUNN & co" 
RISDON'S IMPROVED 

TURBINE WATER WHEEL 
Yielded at the test of Turbines s.t Centen­
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. H. RISD ON & CO., 
Mt. Holly, N. J. 

lIIannfaetnrers of 1II1LL lIIA.()HINERf. 

The Koch Patent File, for E,reservlng newspapers. 
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ERICAN and SCIENTIFIC AMERICAN SUPPLEMF.NT can be 
supplied for the low price of $1.50 by milii, or $1.25 at the 
office of this paper. Heavy board sideR; Inscription 
"SCIENTIFIC AMERICAN," .In odlt. Necessary for 
every one who wishes to preserve tlie paper. 
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