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Inside l'all'e, eacb insertion - - - 7� cent" Rlim', 
Back Pall'erl:�J\ :�t��J�d':. to"; Irn1,;.�O a line. 

Engravings may head advertisements at the same rau per tine, I:ty measureTTlRTlt as the letur pre88. .A.dverlIaements must be received at publication qJJioe as early 
as Thursday rrwrning to appear in next isslui. 
"'Tbis "Vork is Very Reliable, an d is Sn'onll'ly 

�����:;�r�'i,�k�f t��':I;�n�::.. iuVl:.h'!,�d0'l�t�f!. 
��:e:."°ij,'h:��rhJ������nf�:: ho.:. g},�S:!ld �:::�� tenslve ground, and the rec/j,es .. nd instructions are carried down to the latest date. '!be WELL KNOWN 
REPUTATION of the AUTHOR 1s a. SUFFIOIENT GUAR
.ANTEE of Its value."-Scl�NTIFIO AMERICA.N, Sept. 28, . 1878, page 2(J5. 

LL6NSUSEFULCOMPANION 

RTI tl'C[R51\SSiST� i 
LIGHTFO�LNATIONS 

'Work of llTeat value to Inventors. Model liakers. Machinists, Mechllnlcs, Artisans. 
- ,!p�rf':,���h::c;;f e�ech��:�f'Infu���y� COXTAINS MOiIE THAN 700 I.ARO� l'A.o>:s. HUNDR>:llS 

OF ILLUSTRATIOXS AXD DIAGRAMS, TBOUSASDS 011' V AI�UABI.E FORM-tTJ.AS. RECIPES. TRADE Sto;CRETS. 
TABLES, MATHEMATICAL CALCur.ATION8. ETC., embracIng the 'lOST RELTAB'.F. COLJ.ECTIO" ever published, 
:�Va'ra�la��;:':��eh .. ve been obtained with dl1l1cu ty 

Fine �ngliSh Cloth Binding. Gilt Back and Side . . �.ro Ftne English Leather Binding, Library Edition . . S.IX' By mall, po.t�ld. to any part of the world on receipt of 
i���:cc';;m:;'?�!f�s c���n�:'ife�t'h�oe;t�[a�� Usbers. 33 Murrah Street, New York. pr- See Tab'e of 
��t��.�.b� ed In �CIENTIFIC AMERICAN Sept. 28, 

Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutter'!., Milling Macblnes. SWclal Machinery. E. GOULD & E.t>ERHARDT. New'!"k, N. J. 

The George Place Machinery Agency 
Machinery of Every De.crlption. 

121 Chambers and 100 Reade Streets, New YoJ1[. 

B_JOHIS' �S8£ST05 
Llqold Paints, ROOfing, Boller CoverIngs, Steam Packing, Sheathings, Fire Proof Coatings, Cern ents, &0. BEND YOR DaC&IPTIVE Palcs LIST. 
H. W • .JOHNS M'F'C CO. 81 MAIDE.lUE, .,y, 

Pond's Tools, 
En::,ille Lathes. P1all"ra, Dr1l18, &c. 

DAVID W. POND, Worcester, Mass. 
s. LLOYD BA 1GB, 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut M .... chine •• Packers. Mill Picks. \vater Wheel •• Pulleys a and Gearing, specially adapted to Flour MlUs. Sen for catalogue. 

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

Woodward Stearn PurnDs and Fire En!ines, 
G. M. WOODWARD, '16 and 78 Centre Sneet, New York. Send for Clltalogue and price list. 

FIRE INSURANCE EXCLUSIVELY. 
PATIl [:" CAPITAL ......... ............. $1,4liS.007.78 NET 8'·RPLrs. DEr. 31,187& ........... i=l0.Oli6 .Sti 
���HA*:���SI�NU?S.Sji�:'t; M�:8:::: 2�3:��A:i� 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAU. ESQ .• of De Rbam & Co. 
grr1�: ��M�fiffi: �1�.���R�� .. ����j'i.:�r,; & Co. 

JULIES LE CESNE, Re�ident Sec retary. 
T. J. TRUPLE, Mallllll'Cr fol' the Middle States. 

WESTERN UNION BUILDING,N. Y. 

Pyrometers. ���n:b��lnlil.!:�p.::.f Boller Flues ... Superbeated Ste .. m. Oil Stills. etc. ' 
llENRx W. BULKLEY. Sole Manufacturer, 

U9 Broadway, N. Y. 

11)'!'�(I)�III�I[I);tl);JI'�i 
The only Machines giving a solid core sbowlng exact nature of rocks passed tbrough. 
THE AMERICAN DIAMOND ROCK BORING Co. 
SEND FOR PAMPHLET NEW YORK. 

Jtitutifit �tutritau. 

CAMERON STEAM PUMP, 
Also known as the "SPECIALh PUMP, is the standard of 

excellence at home and abroad. For Price Lists, address 

CAMERON PUMP WORKS, 
Foot East 23d Street, New York. 

SHEl'ARD'S CELEBltA'l'ED 
$�O Screw Cntting Foot La the. 
Foot and Power Latbes, DrllI Presses, 
�C{�Ti�l"�;:,I,alh��fs���d�::,"T�.rr 
�a1JJ���ti g��Wt�rsio�t�m::e�s fg� artisans. 

H. L. SHEPARD & CO., 

�:t.oIl"!!�=-=.S3I, 333,335, 
& �i'!�:�n���to�:r��t, 

WOOd-WOI:king Machinery, 
Such as Woodworth Plknl�. Tongntng, and Grooving 
���e�e�o,,:le�':.ct\���·M��M��°'Ato':;�;,t .!:.i �-SI\W Machines, and Wood-Working Machtnery gene-rally. ManuWi�fft'jgJ'Jy, RUGG & RICIIARDSON. 

(Shop formerly O:u�iJ ��rk.8U1t1. � 0&f.:ter, Mass. 

Send for Catalogue of the 
FIBlIIENlt::H 

SAFETY STEAM BOILER, � =f:t,::g:�f¥get�gases from 
Requires no cleaninll' of Soot 

or A�bes. 
J. G. & F. FIRMENICH, 

, Bullalo, N. Y. 

MACHINISTS' TOOLS. 
NEW .AND IMPROVED P ATTlCBN8. Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &0. 
NEW HAVEN MANVFAC·.'VRING CO •• 

-==-= __ .... :-_-=-::-___ -"-N"e:...W=-=-...:I:..:I:..:ave���o�l)� 

T E L E P H O N E works 1 mile. 
Price $4. Pa t'd. Clrcnlars free. HOLCOMB & Co .• Mallet Creek, Ohio. 
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IS wn , .il FM bUSifleu.rlto3�ure, youuKoruld 

j\ CI1ULlu�ue 0 Preises, Type, Elc •• 

P'rl' nter I -' I., ' .tomp', KELIlEY '" Co. 
_ ELS V. .MerldeD, Vonn 

ROOTS' ROTARY HAND BLOWER. 
FOR All KINDS OF 

BLACKSMITHING. 
DOES MORE AND 

BETTER WORK, 
SAVES ROOM, LABOR, AND COAL, AND LASTS 

TEN TIMES LONIiER THAN BELLOWS. 
P. H. & F. M. ROOTS, Manufrs, CONNERSVILLE, IND. 
8. 8. TOWNSEND, Gen'l Ag't, 6 Cortlandt 8t., NEW YORK. 

Working Models 
���rEbxrrlmental}:1��'W'�flNl�� 8�,:�ogf. �i �o 

EsTABLI8H>:D 1844. 
JOSEPH C. TODD, ;WIREROP[ 

(FEBRUARY 8, 1879. 

THE T ANITE co .. 
. STROUDSBURG, PA. 

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

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEIGHROCKORILL CD 
SEN[j FOR PAMPHLET FITCHBURG !'<lASS. 

TO ADVERTIS�R§' �:f��f.:!� • tlOn 0 f ad ver-bse�er:tte in the new!Spapers 0 1.Ie nited f?tntes and DominIOn of Canada.. To furnish ad vertIsers with reli able information concerninj{ newspapers and their 
f:::tii::�tt��:��
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lar purpose, WE ISSUE SEMI-ANNUAL EDITIONS OF 

AVER & SON'S MANUAL FOR ADVERTISERS. 164 8vo. pp. Gives the 
names, circuIiti-on, and ad�rtising rates of several 
thonsandnewspn.persin the United States llnd Canada and contll.insmo reinforma tion olvalu e to an ndvertise; 
than can be fo und in any o ther pUblication. Alllists 
�ri�!:��:�:3� i�����roft::a

d
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unu su ally advantageous. It will plliy yo u to examine 
it befo re 8�J?ding.anymoney in newspaper advertising. 
The la st editIOn wIll be sent PQ�tpaid to any a ddress on 
oeceipt o f  26 cents by N. "V. AYER & SON, 
ADVERTISING AGENTS, Times Building. Philadelphia.. 

It::E AT 81.00 PER TON. 
The PICTET ARTIFICIAL ICE CO., 

LIMITED, Room 51, Coal .. nd Iron Exchange. P. O. Bo x :nl3, N. Y. 

ALCOTT LATHES, for Broom, Rake Bnd Hoe Han-dles. S. C. HILLS, 78 Chambers St. N. Y. 

CA VEATS, COPYRIGHTS, TRADE 
MARKS, E·�·C. 

Messrs. Munn & Co., in connection with the publica· 
thn of the SCIENTIFIO AMERICA.N, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THmTY 

YEA.US' EXP�RIENCEJ and DOW have unequaled facililie8 
for the preparation of Patent Drawings, Specifications, 
and the Pro.ecution of Applications for Patents in the 
enited States, Canad.., and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveat., 
Trade Mark Regulations, Copyrights for nooks, Labels, 
Reissues, Assignments. and Reports on Infringements 

���J;;E::d ��g�:�a'c1:I��rlJ�:a:�&l;"�t'li&��: er!\d�:::ro�?:.�.�or�Wf.Pt,r:.fy���r��e�e���ur. of Patents. All business intrusted to them is done 
"beels and Rope for conveying power long distances. with special care and promptness, on very moderate etc. I also manufacture Baxter's New Portable Engine of 1877. Can be seen in operation at my store. A one horse-power portable enlZine, complete, $125; two horsepower, �; two and u. nalf horse-power, 1250; three horse-power, ,275. Manufactured exclusively by 

S_ t::. TODD,. 
10 Barclay St., New York, or Paterson, N. S. 

YALE VERTf(;A L MILL Iron Frame; Frencb Burr; Self-olllng; 
�gre:f:..t:���; ��f ���§� ,',,:d<1J�1;i finlsbed. cluJapest, ..nd for qual1ty and .. n t l t y  superl-

Send for circular. 

FOR SALE CHEAP � 

A very handsome Westley Richards 
Breech·Loading Shot Gun. 

Welgbt,8 Ibs.6 OZB.; 10 gauge; central lire ; Brazier 
locks. A first-class gun In every respect, and hut 
sl1ghtly used. A gun suitable for genersl shooting. 

Address HODGKINS & HAIGH, 
298BroadwaY,New York. 

BOBING Be TUBNING MILLS. 
All Sizes: 4,0,6,8,10, 

and 12 feet Swings. 

PATENTED IMPROVEMENTS. 
NeW' Patterns. 

MACHINISTS' TOOLS, 
the La test and Beat, at verT moderate prices, 

Iron Working Machinery. 

© 1879 SCIENTIFIC AMERICAN. INC. 

terms. 
We send free of charge, on application, a pamphlet 

containing further information about PatenLS :.nd how 
to procure tbem; directions concerning Trade Marks, 
Copyrights, Desi�s, Patents, Appeals. Reis,ues, In· 
fringements, Assignments, Rejected Cases, llints on 
the Sale of ratents, etc. 

Fot·eiun Put,mts.-We also send,.r,·ee of c"""qe, a 
Synopsis of l!'oreigu l'atent Laws. showing the cost and 
method of securing patents in all tbe principal coon
tries of the world. A merican 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 foreigu countries. 
Five patents-embracing Canadian, English. German, 
French, and Belginn-wiIlsccure 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. The facilities of bU8iness and 
s:eam communicat'on are sllch that patents can be ob
tained a broad by onr citizens almost as easily as at 
home. Tbe expense to apply for an English patent is 
$75; German, �100; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Patents.-rersons desiring nny patent 
I.med from 1S.�6 to November 26.1867, can be supplied 
with official copies at reasonable cost, tbe price de
pending upon the extent 01 drawings and length 01 
specifications. 

Any patent issued since November 27,1867, at which 
time the ratent Office commenced printing the draw
ings and speciJlcations, may be had by remitting to 
this office $1. 

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

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

A pamphlet, containing fujI directions for obtaining 
United States patents @ent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat· 
entee Jlnd mechanic, and is a useful haud book of refer· 
ence r;'" everybody. Price 25 cents, mailed free. 

Addr""s !roD & CO., 
Publishers SCIENTIFIC AMERICA�, 

37 Park Row, New York. 
BRANOH OFFIOE-O()1'M7' Qf F and 7th Struts, Washington, D. O. 

THE "ScientiJlc Amer,jcan" is ,printed with CBAS. ENEU JOHNSON & CO. '8 INK. Tenth and Lombard Sts., Philadelphia, and 50 Gold St., New York. 
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