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DBPARTMBNT OF PUBLIC WORKS. 
Sydney. Australia, June 30,1896. 

SUPPLY of 150,000 tOU8 of steel ralls 

aud other Permauent Way Materials 

to be Manufaetured tn th .. Colou.y of 

NeW' Sooth Wal .... 

THE BLISS 

StbOOI Of €Itttritity 
Bliss Building, WASHINGTON, D. C. 

The only Institution teaching prsctical Electrical En­
gineermg exclusively. Laboratory equipmel\t excel­
lent. Instruction the best. Catalog on application. 

BUy TELEPHONES 
That Are Good--Not Cheap Things 

The Wayne County Telephone C,!!" Fairfield. III., bave 
purchased and Installed a full· we stern" equipment 
�t���t f:t�e.. i�il�d�OC::�� :ft��u.:�g�u

�:�ngB" 

Hundreds of similar cases may be cltefl alfectinK the 
apparatua of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Clinton Street, Chicago 

The Largut Manu/ad",..,,... 0/ TtIeph&nu '" tM U. s. 

Portable X Ray Apparatus 
Our No. 2 Outftt for Pbysl-
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candsome case. Including coli. 
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In U. S. Guaranteed highest 
class appara tU8. 

F. J. PEARSON MFG. CO. 
Main" Locust Sis., 

St. Louis, Mo. 

CROOKES TUBES AND ROENTGEN'S 
rh�

o
���fg� ;;�ie�

e 
t��:8Pa�

o
�:o�

a
lc��)f8�:�I� ���

d 1" 
about Crookes tubes. SCIRNTIFIC AMERICAN SUPPLIC­
>!!tNT. No!. 18 1 ,  ] 89, �3S. 243. �44, ?9'l. 793, 
903, 980, 11l�O. 11134, 1061). 11136. III;},., also 
8Cll:NTIFIC AMERICAN. NOB. 7.�, 10 and ]4, vol. 74. 
'I'hese profuE'ely Illustrated SUPPLEMlCX'fS contain " 
most exhaul!tlve seriP8 of articles on C"ookes tubes and 
the experiments performed witb them. Among r.bem will 
be found Prof. Crook.es' early lectu re !!'. detaiJlnlt very 
fully tbe experiments which l'O excited the world, and 
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'1'0 be bad at this omce and from all new8dealers. 
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sbnt them olf with the power of the water. 
More water ratped In proPQrt1on to waste 
than any ram made. No stopplnll. 

... C;. lJodsrldnlJ & �on .. , Marlboro, N. H. 

Towers, Tanks and-Tubs 
PATENT SECTKNtAL 

ALL 'RON TOWERS 
PLAIN 

ALL WOOD TOWERS. 

ELEVATED TANKS 
tor Automatic F Ire Sprinkler Plants. 

Loul.lana Red Cypr ... Tanka 
a Speclalt,. 

W. E. CALDWELL CO., 
219 E. Main Street, 

LouiSVILLE. Ky., U. S. A. 

Twelttla Edihon :. (JW Ready. 

THE SOIENTIFIO AMERIOAN 

CYCLOPEDIA OF 
Receipts, Notes and Oueries 

12,500 RECEIPTS. 708 PAGES • •  

Prlc.,I&.OO In Cloth; $6.00 In Sheep; $6.60 In Half 
Morocco .. Postpaid. 

T�O��b���; 
been on tbe mar­
ket for nearly 
six years. and 
£hedemandforit 
baa been so great 
£bat twelve edi­
tions have been 
called for. 

tt ie entirely 
distinctfrom tbe 
ordinary receipt 
book In being 
thorougbly up 
to date. 

The work may 
he regarded aR 
the product of 
the studies and 
p r a c t i c a l  ex­
perience of the 
ablest cbemist8 
and workers in 
all part:! of the . 
world; the information given b eing of the blgbest 
value. arranll'ed and conden"",1 in concise form. 
convenient for ready use. Almost every Inquiry 
thllt·can be thoulrilt of, relating to formu:1Il USN 
in tbe various manuracturlng industries, will he I" 
be found answert'n. 

Those wbo are L'Dgaged In almost anv branch 
of Industry will lind in tbis book much that 
Is of· practical "alue in their respective call­
lnlls. Those· who are in seareb of indepe ndent 
buSiness or "mployment, relatmg to the borne 9,cture of salable articles, will lind In It. 
� . of most "xcellent suggestions. 

&fldJ(fJ"dt8Crlpti�eL,.eular. 

Grade, Best 
Made 
Machine 
Ever Offered. 

N e .... and Important featuree: 
Type-bar made wide. wltb 

side guide. Alignment perfect. 
Ribbon moves cr08llwlee and 
lengtbwise automatically. 
action the lightest made. 

Everytblng guaranteed. 
cular free. 

THE HARTFORD TYPEWRITER CO., 1 LAUREL ST •• HARTFORD, CONN., 

OWers are herehy Invited hy th� Government of New 
South Wales. Australia, and will be received by tbe 
Secretary tor Public Works In Sydney. and the Agent­
Oeneral for New South Wales in London, u p  to 11>10 

o'clock on tbe 30th day of December. 1896. frilm persons 
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le l{;�':,':.� ���: .. ep���� willing to contract tor the supply ot 16O.!nl tons ot 
(01'1' Manuf"ctu"\II1r Co., Cleveland. Ohio. steel ralls and the npcessary quantity of �·Ish-plate .. 

I CE MA(:HI�I!:"', (:01"11 •• Enilln .... Ilrpwera' 
n"d H .. rrl ..... • illnchln .. ry. THE VILTBR 
MFO .. Co •• 1!99 Clinton Street, Milwaukee. Wis. 

TELEPHONES Send
�

stal to mllnutacturers Fish-bolts Ilnd Spikes. mllnutactured In the Colony of 
for t elr latest lIIustrlltlons New South Wales. out of Iron ore and other neces-'lf� 1S�t?i'Pi}�,!,! 2i\�¥tl=or:�c

��reef.h
6h I�a'g.}: �; 1\. sary minerals the natural product of. and with coal. 

coke. or other fuel. smelted. Kotten and raised within 
$73.\. :tiONTH AND EXPEN!'OES I exper­

ience unD*, . PQIIltlon rmanent; self 
seller. Pe=-tITCIl. Co •• Ernclnnatl. Ohio 

I tJJ!J61�m�Nl:AJ,1W!�f�r!)� 
DRAUIHTINI or �URVEYING 1RUilht 

month. Positions s:J:,;::.r"
:ic. ��f�� 'J..� the said Colony. upon the Terms and Conditions which 

logue. Black Cor. School. Pn(enon, N. J. can he .een at the Oillces of tbe Minister for Public 

CONTRACTS WANTED. 
To manufaetirre H ardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine. Wis. 

DR IL L S ��r 
.... '!f.CI���I":.�\\'::,Vth�e

w
eJ��:-:!\t���� 

Castings. etc. Gears In stock. Send 2c. for catalOl(Ue. 
Circulars free. GARDAM &: SON. !I6John St .• New York 

BUCK �BROS. CAS:r�STEEL 
Pattern Maker's Gouge., Wood� 
workers' Chisels, Gouges. Turning 
Tools. l'IrSend for PrIce List. 
BUCK BKOS., Millbury, MASS. 

Experimental & Model Work 
E. V. BAILLABD, 106 Liberty Street, N. Y 

MANUFACTURE OF STARCH FROM 
Maize.-By J. I(rlel<ner. .·ull det.llils of the process. 
With one illustration. Conta ined In SCIENTIFIC AMr.R­
ICAN SUPPL"'''ENT. No. 1111 �. Price 10 cents. '1'0 be 
had at this office and from 811 newsdealers. 

ROSE POL YTEOHNIO INSTITUTE 
Terre HRnt.·, 'lid. A School 0 f Engineering. 
Mechanical. Electrical. Civil Engineering. Chemical 

�o�:�y ��I�I���':tr;,��!rg:::s
e r.,h

�W ��g!�::.,:!��: 
Expenses low. Address, C. L. MK":S, President 
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MERICAN' continue to examine Improve- � 
� for Imentors.

mento• and to act as SoliCitors of Pateut. � 
� In this line of bu.lne .. they have had ntar/'llFlftJl � 
� lIean' e:z:�, and now have unequaled faciL(t(es for � 
___ the preparatlon ot I'atent Drawings. �pecll1c&tlons. and -­
� the pros""uth)Ji of t\.pp'lcations to,· Patents In the � 
� United States. Canlldll. and Fore'gn CuuntIies. Messrs. _____ 
� Munn '" Co. also attend to tbe�eparatlon uf Caveats. --
� ��S'i{�

gJ:,�t!�� Fn��f�ge����:· of J:���� •. 
A
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� Intrusted to them Is done with special care and prompt- � 
� ness. on very reasonable terms. � 

A pamphlet sent free of char(l"e on application. con-
� tainlng full Information about Patents and how to pro- � 
� cure tbem; dlrectlons concerning Labels. Copyrll<hts. � 
� �:II��eK:s�¥t�jec1gg
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___ Patent., etc. -­
� We aloo .end. /rn 0b too'1le. a SynO�"S of Forell{n --
� �:t:�ls�'!ri �����f!ctpa'i ����:l� ��h� :�r'rn�

ul1ng � 
� � 
� MUNN &. CO., SOLICITORS 0" PATENTS. � 
� 361 BROADWAY, NEW YORK. � 
___ BRANCH OFFICES. - No. 622 and 6U F Street. Pacillc __ 
___ Bulld lnl<. near 7th Street. W A.SBI�GTON, fl. C. --
� � 
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A .• FIBER 
IUnn.fncto.·,· .';",lnblhlhed 1 'til. 

LE'\D PENCILS, COLORI'lD PENCILS. SLATE 
PENCILS, WaiTING SLATES. STEEL PENS. GOLD 
PENS. INKS. PENCIL CASES IN SILVER AND IN 

gg:;8R�'1�1no�::�ts���:r����' RU�RS. 

78 Reade Street.. New York, N. Y. 
Mannfac(ory .estabUshed 1'61. 

DIXON'S Writ .. th .. Smoothest and 
Laot th .. I.onilest. 

.American Graphite Mention SCIBNTIFIC AMERIOAN 

P E N C I L S and ""nd ]6 cento for IIBmplea 
worth double the money. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 

THE BICYCLE: ITS INFULENCE IN Heath and Dioea.oe.-BJ O. M. Hammond. M.I>. A val· 
uableaod IDterelltill� paper in whl cb the !lub)ect is ex-
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the cycle IIJ per80na �ea.ed. Contamed In SCIBNTlrlO 
..IA'BRIO.&N SUPPLIIMICsr. No. HIO�� PrIce 10 cents. 
To beha4 at thts olllce and from all newsdealeta. 

The Edison Phonographic News 
tells where and how you can procure cbeaply 

A PHONOGRAPH or A KINETOSOOPE 
the great money-earnlDjl wonders. Sample copy lOc. 

THE OHIO PHONOGRAPH CO., CINCINNATI, O. 

THE UIIIECT II.,....': .. Oil 
BILL .lIfD 1MCJ[ 18LUD. 

Family Ice Machine Ice, etc .• In a tew minutes, ,10 and up. Filters. '1.25 and np. Cooke':'!.'l. Selt •• te" .. 
to prepare one's self80da water. e4. 00 and up. L. DERMtGNY. 126 w. 26th St •• N. Y. 

© 1896 SCIENllFIC AMERICAN. INC. 

Works. Sydney (or tbe Agent-General for New South 
Wales. London). 

.I. H. YOUNG, 
Minister tor Public Work .. 

- - THE - -

pr E,..'rA 1I1.1�IIEII I�41). 
The Most Popular Scientific Paper in the World 

Only 53.110 n Yenr. Inc ludlnll' I'o.tnlle. 

'VeehlJ'--5� �nmbe .. " R. Yell)·. 
Thb ,,·i."·I)" oI . . enlnl"d and splendidly Il lustrated 

papel' Is publisbed weekl,-. Every number contains six­
teen pages of useful Information and a larlle number of 
original eOR'ravinll8 of new Inventions and dI8coveri�8. 
representinjil EngineerlD� Work8. St.eam Machinery. 
New Inventions., Novelttes In Mechantcf', Manufactures, 
Cheml.lry. F.lectricity.Teleorraphy, Pl>otograpby. Archl· 
tecture. Agriculture. Horticulture, Natural History, 
etc. Complete list of Plltents eacb week. 

'('.OJ'IIBI ttl" !""in h!'llCI'huioll.-One copy of the SCIEN­
TIFIC AM ERICAN will be sent tor one 'IIear - 52 numbers­
postage prepaid. to) any subscriber In the United Stlltes. 
Canada, or Mexico. on receipt of 'I'hl'ct! 'lullnl'M by 
the publishers; six months.'I.50; three months •• 1.00. 

(!Iub!if.- Special rates for several names, and to Post­
masters. Write for particulars. 

'l'he sllfest way to remit Is by Postal Order. Draft. or 
Express Money Order. Monv carefully placed Inside 
of envelope!!, securely sealed. and correctly addressed, 
seldom goes astrllY, but is at the sender's risk. Address 
ali lette .. and make all orders. drafts. etc .• payable to 

ill t;!\ � &,. •. (:Uu 3n I U"'''''''''I1)', .'t!"· \' ... ·Il. 
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Jdtnlitit �mtritan JUpplement 
This is a separate and distinct publication from TBE 

tlCIENTIl!"IC AMERICA:<. but Is unltorm therewith in 
sloe. every num ber contalnlnll sixteen larl{p pages full 
of enllravlngs, many of wnlCb are taken from forehrn 
pllpers ant! Ilccompanled with trauslated dpscrlptlons. 
THE ScaNTIFIC AMERICAN SUPPLEMJo:NT Is published 
weekly, and includes a very wide raDfCe of contents. It 
pre!!e"Cts th� most recent papers by eminent writers in 
IlII the prinCipal departments of SCience and the Useful 
Art .•• embrllclng BlolollY. Geolol{Y. Mineralogy. �atural 
Rlstory, Geography ArchreololZY, Astronomy, Cbemis­
try, Electricity. Light. Heat. Mechanical EUl{lneerlng, 
Steam Ilnd Railway Enl!ineerlog, Mlnlnll. Ship Building. 
:IlarlDP. Englneerinll'. Photography. Technology. Manu­
tacturlno Industries. Sanitary En!llneerhlll. AiIrlculturp.. 
Horticulture, DomestiC Ecc.noruy. 1I10gr aphy. MediCine. 
etc. A vast amount of fresb and valuable Informatton 
o�talnable !n no other publication. 

The most important E�na War"" Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described In the 3UPPLEMENT. 

Price for the SUPPLEMENT. for the United SUltes. 
'·anada. and Mexico. fIi.OO a rellr; or one copy of the 
SrIENTIFIC AMERICAN and one copy of the SUPPLE­
M Jo:NT. bot.h mailed for one year to one address tor '7.00. 
Slnllle copies. 10 cents. Address and remit by pootal 
nrder, express money order, or cbeck, 

ill U l\ l\ '" UO., 361· Jlt"ondw.,., N .. w Y01·k. 
--*--

�nilc1il.t9 �(litiOlt. 
THB Scn:NTIFIC AMERICAN BUIt.DlNG EDIT10N I. 

i .. ued monthly. '2.50 a year. SIDjlle copies. 25 cents. 
Thlrty·two large quarto p8l<es. tormlnll a large and 
.plendld M"" ... ine of Architecture. richly adorned with 
eltiIant plates and Jther line enllravlnl{s; lII ustratlJlj{ the 
most Interesting examples or modern Architectural 
Construction and ailled subjects. 

A speCial featore Is the presentation In each numbeI 
of a variety 01 the lat-est Ilnd best plans for private resl. 
dence •. city and country. Including those of very mod· 
erate cost 88 welJ 88 tbe more expensive. Drawings in 
perspective and In color are given. tollether with Floor 
Plans. Descriptions. Locations. Estimated Cost. etc . 

·J'he elegance and rbeapnes8 of this magnlHcent wor. 
have won for It the Ln t""est t:1I'clIl nlloll of IlU, 
Architectural publication In the world. Sold by all 
newsdealers. '2.50 a year. Remit to 

IUUNN '" CO •• 361 UronclwBY, New York. 
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'!;�p ort �ditioll 
of the SC IENTIFIC AMERICAN. with which is Incor­
porated uLA AMERICA CIENTlll'lC'A E INDUSTRIAL," 
or Spanish edition of the SCIENTIFIC AMERICAN Is pub· 
IIshed monthly. and Is uniform In size and typograpby 
wltb the SCI.I!.NTIFICAMERroAN. Every number con­
tains about 50 pages. profusely III ustrated It Is the I1nest 
sclentillc. Industrial expo t paper published. It clrcu. 
lates thrOOll<hout Cub ... the West Indies. Mexico. Cen­
tral and South Amerl"". Spalu and Spanish possessiOns 
-wberever the Svanisb lan�uage is spoken. THE 8CI­
ENTIPIC AMERICAN EXPORT EDiTION bas a large 
guaranteed Circulation In all cummerClal places thTI>U4h­
out the world. "100 a year. po.tpald. to any part ot the 
world. Single copies. 25 cent .. 

l'Ir Manufacturers and others who desire to secure 
forell<U trade may bave larl'e ann hand.f.mely displayed 
announeemen-. publlsbed In this edition at a very 
moderate cost. Kates upon application. 

)ll]�N &: CO .• l' II bll sh .. nt, 
361 Broadway. 11 •• �.rlr.. 
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