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Blake' s Improved Pipe Hanger. 
inside IJuu-c, each illsertion .. _ .. 7'5 cents a linefl 
UncI, Pafle, each illsertioll ...... $1.00 a line. 

(Ab(lut eight words to a line.) 
IT IS THE CHEAPEST AND BEST HA.NGER 

IN THE MA.RKET. 

N'UTS", 
Hexagon. Case Hardened or Soft. 

Nnts Finished Trne to Gange.
-

,",ngraving8 may hearl arlverti8emen Is at the same rate 
per line, by rneasurerr-dnt, as the ldter pre,,., Arlver
tisqrnents 'lnW;t be r6Cei't)(!-d at publication office as early 
as Thursday 'lfwr/f/lng to uppear in next i881Je 

l� save.� many expensive Rlacksmiths' .Job�. Can be attached to pipe when in position" }�xpansion always 
pn),Vlded for. Cheap because it IS simple. Pitch linos of mains eal�ily obtained. Xo troublesome screws to adjust. 

J'ENE:INS EEOS., SOLE .L':...GENTS, 

Branch Houses: 12)V:;rren Street, New York. 
11;) v\ abash Avenue, ChIcago, Ill. 

STEAM ENGINES. 
Horizonta1 and Vertical. 

D I' e d g i 11 g ll[nchiuery� Flour. ]lowder, Slate and 
FUlIt.H ill �llaehine]'y, TurD ;z:;::::;=::..---c��=;:-:"- bine Water "'heels. 
YorkMfgCo., York,Pa., U. S.A. 

WHAT THE BAKER CAN GET OUT 
of a Barrel of Flour .-An interesting discussion of the 
question as to how much a reduction of 25 per cent. in 
wheat has henefited the consumer. Contalned in SCIENTll'IC AMER1CAN SUPPLIDTF..':T, No. LJ64-. Price 
10 cents. T" be bad at this office and from all news
dealers. 

It W.�JOHl(S' 
�eSABo�S�ORS� 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 

Samples and Dllscriptive Price LiBts Free. 
H. W. JOHNS M'F'G CO., 87 MAlDEN LANE, N. Y. 

175 Randolph St., Chicago; 170 N. 4th St" Philadelphi? 

ALLE�r£z CASTlNGSFflOMSPECIAL E:RNS � e-=== 1\ 0t AND FINE GRAY IRON AL 0 STEEL 

�DEV LIN y, FINETINNINGJ� PI'JT 
J LlOM� '" FlN'SH'NG. NNING A . 1" lEHIGH AVE Il< AMERICAN ST PHllA NO 

------- _._--------- -- ----------

DRAINAGE.-A SERIES OF VERY 
excellent directions for draining railways. roads, etc., 
by Mr. Cbarles Paine. Contained in SClFl.VI'IB'IC AMERI
CAN SUPPJ�li:Mli:NT, No. 46",. Price 10 cents. To be 
had at this office and from all newsdealers. 

�ADIATnRS 
FOR STEAM OR HOT WATER HEATING �SEND FOR DESCRIPTIVE CATALOGUE7 N_B t..J N�oyr f';;..1;A..� W:J'F,,&:I.;.CT�REO BY 
A.A,GRWFING IRONeQ 650 COMMUNIPAWAV 

J E: R S E Y G I T,Y N J. . 

SINKING THROUGH QUICKSAND. 
-A paper by H. W. IIug-bes, describing the Poetscb 
E�?�ef��!Z?���in
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SUPPLEMENT, No. 468. l'rice 10 cents. To be had at 
tbis office and from all newsdealers. 

�D/I: • .A.. lB..A.��IS. 
l'rovlttclI(le. n. II (1'"rl .. @t.),Sixminutes'walkWestfrolUstation. 

Orilrinal and On Iy Builder of I he 
HARRIS· COR LISS ENCINE, 

,With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By ..... W. Hili, M.E. PrlceSI.25. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specificationn of the catamaran May 
Barretl. a family cruising boat built for use on rivers 
and laken. Construction of hulls deck beams. lltiin 
deck, upper works, engine ana boiler, wheel. With 10 
figures. Contained in �C[ i';.N'l'IFIU AME.RlOA:-J" 8UPPLli:
ME"T. No. 47'':. Price 10 cents. To be had at this 
office and from all newsdealers. 

"VULCAN" 
Cushioned Hammer. 

Steel Helve, Rubber Cushions, 
TRUE SQUARE, EJ,ASTIU BLOW 

Full Line of Sizes. 
W. P. DUNCAN & CO" 

Bellefonte PR •• U. 8. A. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patents 
for Inventol"s. 

In this line of business they ha ve had forty years' ex

perience, and now have unequaled facilities for the prep
aration of Patent Drawings, Specifications, and tbe 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countl"ies. Messrs MunD & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, A5:�igllments. and Reports 
on InfrIngements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

71 JUHN S'l'ItEE'l' NEW YORK. 

ICE MACHIN ES 
Of all Sizes, from 

10 lb. per Hour to 
50 Tons per Day 

Binary AbsorDtioll System. 
ECONOMICAL, 

SIMPLE,ltEI,IABLE. 
Send for Circulars. 

Delamater Iron Wnrks 
16 Cortlandt St., 

NEW YORK, U. S. A. 

N ASCENT HYDROGEN DIOXIDE AS 
a Bleacb.-Advantages of barium dioxide as a source of 
hydrogen dioxide in bleaching, and the method of 
using it. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. 465. Price 10 cents. To be had at this office 
and from all newsdealers. 

MODERN BRONZE ALLOYS.-A P A-
per by P. IP. N'lrSey. C.E., presenting some valuable 
data concerning such bronzes as are being usefully em� 
ployed for engineering purposes. -The bronze of the ancient8. Composition of bronzes. Phosphor bronze 
and its appUeations. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Pbosphor
manganege bronze. Pho sphor-Iead bronze. Pbosphor
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
�6:l�
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all newsdealers. 

TELECRAPH • 
Instruments, Batteries, Magnets, Wire, Electric Bells, 

andElectricApparatus and Supphes of evet'y deAcription. 
Large illustrated catalogue mailed free. ,Manuul ofTele-
fi���I:���tli����ii¥�f:�ia��,

r
�;!:'t�

n2n�0�J3ie��era-
J. H. Bunnell&Co.,106& 10�I,ibertyiSt.,N .Y. 

NATURAL GA8.-A PAPER BY C E. 

��g����fu��f �!���l�fs 
tfs

e 
c������\��1fh Pth���!�� 

from coal. Contained in SCIENTIFIC AMERICAN Sup-
����I��a\�m �Ilne!���l!�s:ents. To be had at this 

A pamphlet sent free of charge,"on application, con- _______ . _ __________ _ tainlng full information about Patents and how to pro-
l\.;"OTIUE t U f St P cure then); directions concerning Labels, Copyrights, " ,  0 sers 0 eam nmps. 

DeSigns, Patent.,. Appeals, Reissues, Infringements, As- re:'�dh�6
e 
o�:'�tegJ:° W'o��.\,:��

e[$ftll 
signments, Rejected Cases, Hints on the Sa1e of Pa- �r:�g;���t��ll,Ot!!�gh\���Ch pipe 
tents, etc. 

H J/ ANSF:' MICH., Feb. 24. 1883. We also send,jreeoj charge, a Synopsis of Foreign Pa- "VAN Dl'ZE.,\ & TIF'l" CinCinnati, 0.: 
tent Laws, showing the cost and method of securing U�l��

n
:lo�g��d 
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b
b� 

t:��ei ';;�uy� patents in an the principal countries of the world. not give your No.5 H L " for a $700 pump, 
llIUNN &: CO., Solicitors of Patents, �'J;.

al��ftc'i,'l:'eig,r���'t Mich.13late Co." 

, 
361 Broadway, New York. . . ���fJ1�s1.W t�i

�,tJ8�aW�� p:..;��g�r. P§i�i� �1rWw��� BRANCH OF] !CE.-Corner of F and 7th Streets, I purpose wanted and send for catal<lgue of" Pumps." Waehlugton, D. C. I V AN DUZEN & 'l'lF'I', Cinc innati, O. 

SOUND SIGNALS.-BY A. B. JOHN-
son. Descriptions of some of the most approved inven
tions for signaling by sound. Guns, bells, whistling 
�i����' bif!�uglsh�i��ot��rfi ���stIIl�u�t��EJts

wit�'h� figures. Contained in SCIENTIFIC AJ\lEUICAN SUPPLIl:
:'oIE:\'T, No. 410. Price 10 cents. To be had at tbis 
office and from all newsdealers. 

WEST,ON DYNAMO·ELECTRIC MACHINE 

The KEYSTONE 
Steam Driller �9�1W_iII' Is used for making 

Artesian, Water, 
Gas and Test Wells 10to 1.000 feet deep. 
Drills 40 feet solid 
rock in 10 hours. Machines for sale, 
and work taken on 
contract by 
Key.tone Drill
er Co. (Ltd.), 

.Box 3 2, Fallston, 
Pa., U. S. A. 

HOUSE SEWAGE; H OW '}'O DIS-
poso uf.-Abstract of a paper read by M. '1'. Clark before 
i?:;I�oX��'�{V��;;;��l!l�)I�I��t;£'�'�N�. �6W�i�;i�'�losg��fs: 
To be had at this office and from all newsdealers. 

THE AMERl�AN �ELL TELErH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

fhe undersigned, sole agents for the above machine The transmission of Speech by all known Lor 
fOrInS of Electric Speaking Telephones in-

ref!Lt�G!��!eL�!!��al ��e �E���!!!��tel fringes the right secured to this Company 
and Silver Platers in the country. Over 1,500 now in use. by the above patents, and renders each 
Are also manufacturers of Pure Nicl<cl Anodes, 

I 
individual user of telephones not furnish

Nicl<el �alt., 
,
Polisllillg Compositions of all kinds, ed by it or its licensees responsible for such and every varlety of supphes for NlCkel, SlIver, and 

Gold Plating; also, Bronze and Brass Solutions. Com- unlawful use, and all the consequences 
plete outfit. for plating. Estimates and catalogues fur- thereof and liable to suit therefor. nished upon application. ____ ' _________________ _ 

HANSON VANWINKLE &Co. 
SOLE A QfN TS NEWARK,N. J 

New Y ol'k Office, 9;': and 94 l,iberty iSt. 

AU S '[' It A l� I A • A tnel'jenn llIulIu facturers wishing to be represented in these colonies Plea&e com� municate with Messrs. Imray &. Co., Australian Agents 2Sa Basinghall St., London, E. C., and at Sydney and 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC 

IN THE WORLD. 
PAPER 

.rubll�hetrWeeldy, 1f18.20 n Year; 11\1.60 Six Meuth •• 
Melbourne. This unrivaled periodlCal , now in its rOl'ty-fil'st year, 

I{ E G, continues to maiJltain l��gh reputation forexcel1ence, 
and enjoys the largest circulation ever attaIned by any 

lI,o h d scientific publication. gs e:;t ", Every number contains sixteen large pages, beautifully AND 

I jJ-rinted, elegantly tUustrated; it presents in popuhtr 
Stave Machi n ery. style adcl3criptive record of thQ :mo.Qt novOl. interesting, 

o 50 . t· and important advances in SCience, Arts," and Manufac-ver 
f 

v:ne leS manu� 'tures. It shows the progress of the World in respect to ac ured by I New Discoveries and Improvements, embracing MachIn-
E &. B HOLMES ery, Mechanical Works, Engineering In all branches, 

I ·  , Chemistry, :Metal1urgy, Electricity, Light, Heat, Archi-

I IRON REVOLVERS, PERFEcnVBALANCEb, 
Has Fewer Parts than any other Blower. 

P. H. &. F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

S. S. TOWNSEND. Gen, Agt,.22 Cortland St,. 9Dey St •• 

.fg�Klk3'G9P& �'i:l�.inlfe&��'A�;�o�t�:;; it:.:::;: 
NE� YO:Et.�_ 

tecture, Domestic EconomY1 Agriculture, Natural His
tory, etc. It a bounds with fresh and interesting subjects 
for discussion, thought. or experimenti furnishes hun
dreds of usefu1 sug-gestions for business. It promotes 
Industry, Progress1 Thrift, and Intelligence in every 
community where it cIrculates. 

The SCIENTIlHC AMERICAN sbould bave a place in 
every Dwelling, Sbop, Office, School, or TJibrary. Work. 
men, Foremen, Engineers. Superintendents1 Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians1 Clergymen, people in every wu1k 
and profession in life, will derive benefili from a regular 
reading of THF. SCIEil:TIFIC AM EHTCAN 

Terms fortbe United States and Can9da, $3.20 a yea.l'; 
$1.60 six months. Specimen copies. free. Remit by 
Postal Order or Check. 

lllUNN & (:0., Publi�he1'8. 
361 Broadway, New YOr)l. 

Scientific American Supplement. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa-------. rate and distinct publication from 'rHli: SCIENTIFIC AM-

SPRING MOTORS.--DESCRIPTIONS ERICAN. but is uniform therewith in size, every number 
of various spring motors for vehic1es. Cole's car pro- I containing sixteen large pages. TH]J: SCHiNTIFIC MI
pel1er. P�gh's sfrin¥ motor for street C�TS. Lari- ERlCAN SUPPLKM1�NT is publisbed weekly, and includes �ilf:;S mS

&��s� iYI���a�� ;��i; 4 ��:�!������lc�nfa�1�� a very wide range of contents. It presents tbe most re-

SEND FOR PRICED CATALOGUE, 

in SCIENTIFIC AME1UCAN SUPPLEMENT, No. 473.! cent papers by eminent writers in all the principal de
Price 10 cents. To be had at this office and from all partments of SCience and the Useful Arts, embracing newsdealers. Biology. GeoJQgL '1jnQH�lliljo(y, Np*Vt'd Hjstory---Ceo-graphr, t\rchooology. Astronomy, Chemistry, E1ectricity, COVERING. Light. Heat, Mechanica1 Engineering, Steam and RaH. 

way Engineering, i\lining, Ship Building, Marine EnPIPE 

Fireproof Non-conducting Coverings for Steam Pipes, 
BOilers, and nIl bot surfaces. Made in sections three 
feet long. Easy to apply. .\sbestos lllnterinls
Fiber, lUillboard Packiug. and CeJnent. 

CHALMERS-SPENCE CO. 411J�421 Eighth iSt., New York. 

gineering1 Photogrllphy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture1 Hortt .. 
culture, DomestIC Economy, Biography, MediCine, etc. 
A vast amount of fresh and valuable information per
taining to these and allied subjects is given, the wbole· 
profusely illustrated witb engravings. 

The nwst important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPI,EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5,00 a year, or one copy of the SCIENTIFIC AM
EHICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Addres� and 'remit by postal 
order or check, 

iHU:oiN & Co .. 361 Broadway, N. Y •• 
Publishers SCIENTIFIC AMELtlCAN. 

'ro J.·ol'ei�n �llbscl·i1Jel's.-Under the facilities of 
BY-PRODUCTS FROM COKE OVENS. the Postal Union. the SClENTIFICAMERlCAN is nowsent 

A D f by post direct from New York, with regularlty, to sub� 
tor ���:

r �;en:' c?e
ts\in���W�ii���� a v���e� °utilrz1���

r
� scribers in Great Britain. India, Australia. and an other 
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r
:t���· A}��!;�(,A\ il�������I�:��};;�T. c�:�� I British colonies; to ]'rance, Austria, Belgium, GermanY1 

4ti9. Price 10 cents. To be had at this office and from HU8sia, and all other European States; Japan. HraziJ1 
all newsdealers. Mexico, and.all States of Central and South America. 

Terms, whel1C:sentto foreign countries, Canada excepted, 
$4,gol:I,for SCIENTIFIC AMERICAN, one year j $9, gold. 
for both SCIENTIFIC Al\II';RICAN ani SUPl)LEMENT for 
one year. This includes pcstage, iVhich we pay. Remit 
by postal order or draft to order of 

WORK SHOPS 
WITHOUT STEAM POWER 

trated catalogue free. 
W, F. & Jno. Barnes Co •• 

UockfOl'd, Ill. 
Address No. 1999 Main St. 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 'rHE "SCientiiic American" Is printed with CHAS· 
'Rc"ifEU JOHNSON & CO.'S DrK. Tenth and Lom 

bard Sts. Phila .. and 47 Rose St., opp. l>wIne St., N. Y. 

© 1885 SCIENTIFIC AMERICAN, INC 
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