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Inside Palre, each'insertion - - - "5 cents a line. 
Back Palre, each inserti on - - - $1.00 a Jin e .  

(About eight words .to a line.) 
Finqmvings 7JU1,y head advertuiements at the same rate 

Per line, by measwrement, as the ldter ]YI'l38s. Adver
tisements must be .received at publication Office as early 
as Thursday rrwrninq to appear in next issue. 

Roots' 

FOR ALL KINDS OF llLACKSMITmNG. 
p, II, II F. M. :aOOTS, M:'frs, Connersville, Ind. 

�. "" TO WNS END, G en. Agt., [6 Col'tlandt St., 
W1U •. CO O KE,l'\elIin g Al:'ent, 5 NEW lO RK. 

W SEND FOR P.RICED CATALOGUE. 

SHAFTING, PULLEYS, HANGERS, etc, 
a specialty. Send for Price List to 

A.I\ F. BROWN 57-61 Lewis Street, l'<ew York. 

Established 1844. 

JOSEPH C. TODD, 
Successor to TODD & RAFFERTY, 

PATERSON, N. J., 

En�ineer and Machinist. 
Flax, Hemp, Jute, Rope , Oakum, 

and Bagging Machine:?!. Steam En-
if�;te��i��� ��ten�O lc��e��e!� 
Engine and Force Pumps combined. 
Also owner and exclusive manufa tn- . 
rerof 

THE NE"W 
Baxter Patent Portable Steam En[ine, 

These enl4nes are admirably adapted to all kinds of 
light power for driving printing presses, pumping water, 

��;d��)f����nft���l�;;d
c
�:�ha

g
�ic�\

n
gu������: :::::� 

furnished at the following low prices: 
1 HOl'se I'owel', $13;1 1 1% Horse Po

.

wel', $1"5 2 HorsePower, 22li �Hor!iie Power, 2liO 
3 HOI'se Power, 270 4 Horse Power, 321) 

Sendfor des riptive cir ular. Address 
J. O. TODD, 

PATERSON, N. J. 
Or No. 10 Barclay St., New York. 

THE 

Bellefonte 
Water Wheel 

. p, Duncan& co" 
Bellefonte, Pa. 

DROP HAMM ERS. 
STILES & PARKER PRESS CO., Middletown, Conn. 

HARDWOOD LUMBER 
AND 

VENEERS. 

$dtutifit �tutritIlU. [SEPTEMBER 20, 1879. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W .B.FRANKLIN,V. Pres't. J .M, ALLEN, Pres't. 

J. B. PIERCE, Sec'y. 
-----

PAID UP CAPITAL ......... ............. $1,4liS,OO"."S NET SURPLIJS, DEC. 31,1876............ 530.01)6.S6 CASH ASSETS IN U. S. JAN. 1.1878.... 42",SS1.2S 
NET ASSETS IN U. S. JAN. 1, 1878...... 220,000.00 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAU, ESQ, of De Rham & Co. 
gU�: ����ffj: ��.�g�RgJa�����'i.:��fs & Co. 

JULIEN I,E <l'!:SNE, Resident Secretary. 
T. J. TEMPLE, Manager for the Middle States. 

WESTERN UNION BUILDING,N. Y. 

--�-- -_ ._- - --- ---�-

Wood-Working Machinery, THE TANITE CO., 
Such as Woodworth Pliming, Tonguing, and Grooving STROUDSBURG, PA. Machines, Daniel's Planers, Richardson's Patent 1m. EMERY WHEELS AND CRINDERS. W�-'S�� t"a':,'h�ne��a��!i�':;n���\�

i
�llte�����i':.��,::;:� tr.,l?r?:�l��t,p,g�e1l':��i'e����'StYladuct

,.
E. c. Woo d- WorkiWr�i1'fu�rIW ft'U�I:f;r Ri�i'r':\�1���f*

d by ! _______ co 

26 Salisbury Street. ,"Vorcester, Mass. (Shop formerly occupied by R. BALL & CO.) 
----

The 1. L, Matt Iron Works, 
ss and 90 BEEKMAN ST., 

Manufacturers of 
DElnARES'l"S PATENT 

WATER CLOSETS. 
Simple In construction, perfect 
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every way_ 

Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutters, M!Jling Machines. Special Machinery. E. GOULD & E.BERHARD'l" Newark, N. J. 

ICE AT $1.00 PER TON. 
The PICTET ARTIFICIAL ICE CO" 

LIMITED, Room 51, Coal and Iron Exchan<;e, P. O. Box 3083, N. Y. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEIGHROCKDRlll CO. SEND FOR PAMPHLET. FITCHBURG MASS. 
SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

THE FORSTER·FIR 
MIN GOLD AND SILYER 
AMALGA ATING CO:l1P'Y 
of Norristown, Pa., wlllgrant 
state rights or licenses on 
easy terms. This s y s t ern 
:o�::a ��e

t
�::���y �gid1;� VALVE REFITTING MACHIN ES . _� __ 

=-!!.,,=§��
AP P lY as above. ALL USERS OF GLOBE Y AJ, VES SHOULD HA YE .. 

_____ _
_ ._. __________ . .  _ 

ONE. GRISCOM & ��P
�_T���

LE
�
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���
. 
_ $10 to 

MILLS 
$1 0 0 0 Invested in Wall St. Stocks makes 

fortunes every month. Books sent 
free explaining everything. 

Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 

For Crushing Bones, Fire Brick, Clay, MINING MACJHINERY. Enlr1nes, Boilers, Pumps, 
Phosphates, IIvofs, Horn, also for' Coal andOreJigs, Dust Burning Appliances. Drawings Grinding'\Vheat,'l'obacco,Paint,Slate, II and advice free to customers. .leanesville Iron Works 
�?��k Str:;:&
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Spices, Ores, and many other substan
ces. Shafting, Pulleys and Machinery 
in general, .}lanufactured by 

Columbia Bicycle, 23rd an':�!:�t�!?�·P�i��d�l� hla. 
A practical road machine. The ve-

r 
-. 

locipede of 1870 is DO more to be com- 60 Cards-20 Chromo 10 Motto 30 Ocean Shells Snow- CHEMIST A GERMAN GRADUATE OF �����;';.�3 
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1����a . _.��,etc.,Nameori,lo.c. Clin�lD �ros. Clint".nV��,� the University"; Grettingen, also for five years Assist

horse. Sen',l 3c. st'!"'P for �-page 
I
MPORTANT FOR ALL CORPORATIONS AND ant In the Chemical Laboratory of that institution. and 
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SCIENTIFIC AMERICAN SUPPLEMENT. different stations of his beat. Send for circular. An engine that works w ltho ut 
Any desired back number of the SCIENTIFIO AMERICAN 
SUPPLEMENT can be had at this office for 10 cents. M"y 
also be had or ordered throu gh booksellers and news
dealers everywhere. MUNN & CO., Publishers, 

37 Park Row, New York. 

Rare Chance to Advertise, 
Next t o  the SCIENTIFIC ,AMERICAN, the SCIENTIFIC 

AMERICAN SUPPLEMENT has the largest circulation of 
any newspap�r devoted to science and the mechanical 
Industries published In this country. The publishers 
have now decided to admit a few advertisements to the 

J. E. BUERK, J'. O. Box 9"9, B08ton, MaliS. Boiler. Always ready to be started Beware of buying Infringing Dete tors. and to "ive at once full power 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS, 

Send for new ilJustra ted catalogue. 
Lathes, Planers, Drills, &c. 

NEW HAVEN lUANUFA{)'I'URING co., 
Ne_ flaven, Conn. 

�AF""ETY, Ee()NOJIl:T, • 
CO NVENIENCE. Burns common Gas and Air. No 

steam. no coal, no ashes, no fires, 

,""rnIfl,iifflimj7,,,,(i;'�mfflni!:n�m!,:'im",'=!I' ��m�:r��rat��d:���� insurance. 

CAVEA'rs, COPYRIGH·I'S, TRADE 
MARKS, Fa-C. 

Messrs. Munn & Co., in connection with the publica
U":m of the SOlENTIFIO AMERICAN, continue to examine, 
Improvements, and to act as Solicitors of Patents for 
Inventors . 

columns of the SUPPLEMENT at very low rates. 'S Contractors, dealers in Railroad Supplies, Bridge BIBB "-
Builders, Engine and Pump Manufacturers, Agricultural Celebrated Original Baltimore 
Implement Makers, and those engaged in all ·kinds of Fir e - P I ace 

Mahogan ,Rosew�od. Satinwood, French and American engineering enterprises, willflnd th:e SCIENTIFICA�ERI- Heaters Walnut, liurl Veneers. Hungarian Ash, Amaranth, etc., I CAN ,SUPPLEMENT 8peci�lly adapted for advertlSing 

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 Application s for Patents in the· 
United States, Canad.., and Foreign Countries. �l essrs. 
Munn & Co. also attend to the preparation of Caveat's, 
Trade Mark RegulatiQns, 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 Patents and how 
to procure them; directions concernin g 'n'ade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In
fringements, Assignments, Rejected Cases, Hints on 

etc. Manufacturers will find our stock unusually choice their business. Terms 25cents a line each insertiOn. Mantles, Furnaces, Ranges, etc, 
P
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" of Rare and Fancy Woods For further particulars, address B. C. BIBB & SON. 

CEO. W. READ &. CO., 
186 to 200 Lewis St., New York. 

$ 7 7 a Month and expenses guaranteed tv Agents. 
Outfit free. 8HA "r & Co .• AUGUST A, MAun.:. 

HAND SAWMILL SAVES THREE MEN'S labor. S. C. HILLS, 78 Chambers St., New York. 

I
T PA Y!il to sell our Rubber Hand Printing Stamps. 
Circulars free. G. A. HARPER & BRO., Cleveland, O. 

Small Tools of all kinds; (tillAR WHEELS, parts of 
MODELS, and materials of all l!:inds. Catalogues free. 

GOODNOW & WIGHTMAN. 176 Wash'n St., Boston. Mass. 
---.-

.. --.----�---

MHI Stones and Corn Mills. 

BW-JOHIS' -ASBESTOS 
LiquId PaInts, ROOfing, B911er Coverings, 
Steam Packing, Sheathings. Fire Proof Coatings, 

Cemen1s &c SEND FOR DESCRIPTIVE PRICE LIST. 
H. W • .JOHNS M'F'C CO. 87 MAiil£N LAKE, N.Y. 

Office and Salesrooms,39-0 Light St. 
MUNN '& CO., Baltimore, Md.; Foundry, Port De. 

Publishers ScIENTIFtC AMERICAN, lI����!���;�i�.PB��J:ra��:�: 
________ -=3=-"-=P

_
::��:,::. York. 

M
ICRO S COPES. Opera Gl a •• e •• S"cc tac lcs. Meteorologicallnstr uments1. at greatly reduced Stoam HOI'stl'nrr MachI'nOS, prices. "end three stamps ror Illustrated Cata-II r. .  II logue. It. & .1. llECI�, Philadelphia, Pa. 

---
Four Si2es-4to 10 Horse Power. TJTorktln,n 7Il"odels The Four Horse Power will raise J' J' I II IJ �rL I 

1,200 lb. 150 ft. per minute. Price; And Experimental Machinery, Metal or Wood, made to 
$400 complete. Other sizes In pro- order by _. __ .--!.�. WER�ER, 62_U""t:"". St. N,--Y-,--
portion. NEW AND2D-HAND ENGINES A"'D BOILERS CHEAP 

NOBLE &, HALL, for cash. O.B.GOODWIN,Oil CltY,Pa. 
ERIE. PA. 

FOR SALE CHEAP. 
Second-Hand Telephone. Exchange 
Material. Magneto Bells, ElectriC 
or Battery BeUs, Switch Boards, etc., 
etc. Also Manhattan and Selden 
Printers, Chester and Cl eveland 
ABC Dial Instruments, Privute 
Line Sounders, Single Stroke and 
Vibrating Bells, Belays, Battery 

Closets, etc., etc. Apply to 

City and Suburban Tel. Association, 
No, 43 W. 4th St., Cincinnati, O. 

Bookwalter En[ine. 
Compact, Substantial, Econom-
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full power claimed. Engine and 
Boller complete, in cluding GoV'� 
ernor. Pump, etc., at the low 
price of 

3 HO�SE POWER . ....... $215 00 4>i " " ........ 24500 6>i " .. .. ...... 315 00 
pr Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
or 110 Liberty �f.��rweli(,g�io. 

S
HAFTING, PULLEYS, and HANGERS 

a specialty. Vertical and Horizontal Engines; also, 
Nadig's Patent Pulley Moulding Machine. Send for 
circular to H, NADIll & BRO., Allenwwn, Pa. . 

c t 1'�EON'f,';';��f_';�l:£.f! l' 
AND NEEDED BY EVERY 801L£R MAKER. 

. 

fARMER. MINER. /J.ENTlST.JEW£.LER.PLUMB· . . 
I -fR. SHIP BUILOE 8, BRIGG£ BUILDER. STEAM BOAT&lRON WORKER, THROUGH

·OIlT THE COUNTRY. 
_ .' BIIFFALO FORGE CO. . -- BIIFFALO N. Y. 

A. J. WILKINSON & CO., 
18t t o  188 Washington St., Boston, 

Dealers In every description of 

Machinists' Tools and Hardware, 
CUT BRASS GEARS a specialty. 

Catalogues Mailed FREE on Application . 

er�
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\\�heelS and Rope for conveying power long distances. 
Send for circular. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File. for preserving neWRPapers, 
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ERlCAX and 8CIE"S"TIFIC A:\lERICA x SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the· 
office of this paper. Hea.vy board sideR; inscription 
.. SCIENTIFIC AMERICAN," in 'gilt .. Neoessary for 
every one who wishes to preserve the paper. 
Address lIUNN & CO., 

Publishers SCIENTIFIC AMERICAN. 

© 1879 SCIENTIFIC AMERICAN, INC 

the Sale of PateRts, etc. . .. -

Foreifln Pate"ts.-We also send,jree Of charge, a 
Synopsis of 1<'oreign Patent Laws, showing the cost and 
method of .ecuring 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-willsccure to an inventor the ex� 
elusive monopoly to his discovery among about ONE 

HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communicat:on are such that paten�s can be ob
tained abroad 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. 

. Cop',es of.pat.ents.-Persons desiring any patent 
i,'ued from 1836 to November 26, 1807, can be supplied 
with official cop,es at reasonable cost, the price de

pending upon the extent of drawings and length of 
speCifications. 

AllY patent issued since November 27,1867, at which 
time the Patent Office commenced printing the draw
iugs and specifications, may be had by remitting So 

'this office $1. 
. 

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

When orderiug copies, please to remit fo� the .ame 
as above, and state name of patentee, tit le of inven
tion, and date of patent. . 

A pamphlet, containing fuJI directions for obtaining 
United States patents sent free. A handsome;y bound 
Reference Book, gilt edges, contains 140 pages and 
many engravinl(8 and tables important to every pat
eutee and mechaniC, and i s  a useful hand hook of refer
ence for everybody. Price 25 cents, mailed free. 

'Addre.a ... 
MUNN & CO .. 

Publishers SCIEN'l'IFlU AMERICAN, 
31' l'arl<Row, New York. 

BRANCH OFFiCE-Oorner Of F and 7th Streits, 
Washing/on, ]), .0 • 

T
HE .. Scientific American" is printed with CHAS. 

ENEU JOHNSON & CO.'S INK. '['enth and Lom
bard Sts., Philadelphia, and 50 Gold St., New York. 
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