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Inside Page, each insertion - - - 7ii cents a line. 
Back Paae, each insertion - - - 81.00 n line. 

(About eight words to a line.) 
lilngra:oings may head adverti8ements at the same rate 

per line, by mea.mrement. as the letter weBS. Adver
tisements must be received at publication ojJlce as early 
as Thursday rrwrning to appear in next issue, 

JI. W.!JOHNS' 
�.sAB'EES�O'S1< 

, Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 

Fire Proof Paints, Cements. Etc. 
'Samples and Descriptive Price Lists Free. ' 

H. W. JOHNS !II'F'G CO., 87 MAIDEN LANE, N. Y. 
\75 Randolph St., Chicago J 170 No 4th St" Philadelphia. 

GLASS PAINTING. BY FRED MIL-
ler. A Course of Instruction in the Various Methods of 
rr'!\r;,���o��oil.�
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able book sent by mail prepaid by MUNN & Co., New 
York, on receipt of price. 

VAN DUZEN'S 

Mechanical Boiler Cleaner. 
Takes out all mud and scale 

forming properties from the 
water of Steam BOilers, 
�;�£

i
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circular. Manufactured by 
E. W. VAN DUZEN, 

CINCINNATI, O. 

SEBASTIAN, MAY.t. CO.'S. 
IMPROVED $60 

Screw Cutting Lathe. 
Designed for actual work; no 

toy. Lathes for wood or metal. 
Drill Presses, ChuckS, DrillE!, 
Dogs, and machinists' and ama,... 
teurs' outtlts. Lathes on trUtt. 

Catalogues mailed on appllca
cation. 

16� We st 2d Street, 
Cincin nati, Ohio. 

WA N T E D To correspond with responsible Iron 
• Manufacturers or Iron Operators who 

desire to buy a large deposit of high grade (70 per cent.) Magneti� Iron Ore on the Pacific Coast. Close to 
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Address W. H. MERRIAM & CO., 

Box 247, 'l'acoma, W. T. 

FREE MANUFACTURING SITES AT PITTSBURG, 
WITH NATURAL GAS.-A gentleman wishes to 
improve a large property. Sites unexcelled; Nat

ural Gas j Navigable Rtver j Railroads j cheap coal j all 
advantages. Address 

WHITNEY & STEPHENSON, Brokers, 
612 Liberty Street, Pittsburg; or A. LEGGATE, 31 Fed

eral Street, Allegheny City. Pa. . 

S EW A G E  DIS POSAL. BY JAlfE8 
Craggs. A condensed but clear description of the fclan 
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drain 8 ubsiding ian kSt nnd er drainage, a nd surfb.ce pre .. 

H h d paration. A valuable paper, showing one of the best, ogs ea • most effective, and most economical methods of sewer· 
AND �rr:,:'�I���

i
i"�ii?Jl�

w
sUJ:�2E�����

S
No. 

C
��t;:

n
��i�� 

Stave Machinery., ��il����' 
To be had at thl8 office and from all news' 

Fan Bnd Stave JoInter. 

Over 50 varieties manu
factured by 

HOLUES, 
BUFFALO, N. Y. 

WANTED. 
Live wild turkeys and deer for stocking a park. 

Address, with pI'ice , M. N. H., 
P. O. Box 7'7'3, New York. 

BOOKWUTER ENGINE. 

W A N  TED �������0�n�r;.�c!":8��� 
goods. Salary $75 per Month and Expenses. Can-
v�¥'t�DOXirr\ �ftv�itWff{� Jt.�toston, Mass 

STEAM ENGINES. 
Horizontal and VerticaL 

Dredll'i nll' Machinery. 
Flour. Powder, Slate and 
Flint Mill Macliinery, Tur�';;;'::L,...../,,/==:�<- bine Water Wheels. 
YorkMfgOo., York,Pa.:I1. S.A. 

The Best in the World. 
We' make the Best Packing that can be made regardless 
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JEN'�ZN'S :J3�c)S •• 
"1 Johu Sn·eet. N. Y. 7'9 Kilby Street, Boston. 

13 So. Fourth :su'ee1, Phila. 

SINKING THROUGH QUICKSAND. 
-A paper by H. W. HU/l:hes, describing the Poetsch 
process of sinking through qUIcksand by means of arti
tlcial freezing. Contained III SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 468. Price 10 cents. To be had ta 
this office and from all newsdealers. 

Compact, Substantial. Econom· 
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SHEPARD'S NEW $60 

Serew-Cnttiug Foot Lathe. h cents. To be ha� at this office and from all newsdealers. ... rri
H
ceooASl<l POWER. . . . . . . .• 240 00 or Foot and Power Lathes, Drill III' ,.s::::: Presses, Scroll-saw Attach-'\9 .. . .  ...... 280 00 T.elegr� and Electrical' � ments. Chucks, Mandrels: Twist �:: :: :: .. :::: m� �'ftLIE!! Df��fti�!O�,':iCt':!lf(rsIJ.\'iies on IlrPutbn cars at sptllgfield,O. _ . " ,� t. ' 
JAMES LEFFEL & CO.. Medical Batteries. nventors' odels, Ex.rerl• '" ���;;�Mi�i!>' .. pa

l:,:a'j.or catalo/l:ue of Outtlts Springfield, OhiO, :��
t
��u� ���.Bf�I�i !:;:c�s�r:!iD:�t .. � II for Amateurs or Artisans. 

or 110 LIIJertv St .. New York. 110;' importa.t to us that you mODtio. this paper. Address H. L� Shepard, Agent, 134E. 2d St.,Cinoinnati. O. 
ICE.HOrrSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engfllvings. Contained in SCIENTIFIO AMERICAN SUPPLEMENT. �9. Price 10 cents. To be had at this office 
and of all newsdealers. 
Carpenters, cabinet Makers, Etc.! $20 upward, secures 

county· rights to manufacture and sell article required 
�� llilJ'rltr���e$

uf'��k.b
ui1dlng, etc. J. BADGER, 

DRAWING I
· lIlustrated catalogue 
sent on application to 

INSTRUMENTS 
WM. T. COMSTOCK, 

6 Astor Place, 
• New York. 

TRAINING FOR MECHANICAL ENGl· 
neers.-A paper by Prof. G. L Alden, treating of the 
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Contained in SCIENTIFIC AMERICAN SUPPLEMEN'J', 
No. 46�. I'rlce 10 cents. To be had at this office and 
from all newsdeaiers. 

ALLE �- E: /" CASTINGS FROM Si'ECIAL £RNS 
� -- ----. CINE. TINNING J;p'----- PA1T 

� '��ABL AND FINE GRAY IRON ALSO STEEL 

, AS DEVLIN 1l( Co \) , FINISHING. ANNING P: ,lTtiOM lEHIGHAVU\AMERICAN5T PHil A �� 
PERFUMES.-A PAPER BY J ACOB 
Jesson, describing various articles used in pel'fumery, 
and the modI:' of preraring essences therefrom, stating 
���'rgiif.; ���';�,':.S °lorm:��e�t1��

re
e��gts�
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the cost 01 .ach. Contained in SCIENTIFIC AMERICA>! 
SUPPLEMre>!T, No. 4'�. Price 10 cents. To be had at 
thiS office and fro!"all newsdealers. 

VVDIL .A._ �.A.��X&, 
J'rovMeuee. n.), (I'nrk@t.) Sixmiuutes'walkWeatiromatation. 

Orhllnal and Only Builc1el' of the 
HARRIS-CORLISS EN C INE, 
With HIlfris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By ". W.HllI,M.E. Prlce$I.2S.' 
MENTION THIS PAPBB. 

THE CAMERON STEAM PUMP. 
ST.&J.VD'&�D c)F' E�CEl�z...EJ.VCE. 

30,000 IN USE. 
ADAPTED TO EVERY POSSIBLE DUTY. 

The I. S. (JAIIIEIlON STEA.III PUMP WORKS, Foot East 23d st., New York. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 
STATIONAR Y STEAM ENGINES ESPECIALI,Y 
adapted to Electric Lightinll' Purposes. Treating of the 
development of Steam En�mesj the principles of Con
struction and Economy; WIth descriptions of Moderate 
Speed and High Speed Engines. By Robert H. Thurston 
�:o: �i�·ti:W!5tea

X��::;S��M
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Jil:�8(§.�'1Wll�t;:J��;l 
New¥ork. 

��:� ����o��
S
!�l �fd

t
e��

u
��

r 
h'6�f:r�

f
o��:£�1�r work. 

That knits a regular, right..ang.Jed hee such as is knit 
b
�':.��arrows off the toe. ' 
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:1ey size without a 

seam. 

Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer lOOt, Elmira. N. Y. 

Or address our New York Office. 
Eastern Agents • .Hrr.L, CLARKE & CO., lIoslon, Mass. 

Our patented vertical Boiler will not prime. No dan
ger of burning fiues. 
PORTLAND CEMENT.-T H E  S C 1-
ence and Art of the Manufacture of Portland Cement, 
with observations on some of its constructive applica
tions. By Henry Reid, C.E .. author of ': A Practical 
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THE CURTIS 
RETURN 

S'J:'E.A.� 'J:'E..A.P. 
For returning steam condensed un
der pressure automatically into the 
bOiler, whether taken from above or 
below the boiler lever, without loss 
Or waste. Manufactured by 

�:� i�f.
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PAT E N T S 
That knit. an elastic seamed-stitc[ Suspender with 

button-holes. 
That knits the Afghan Stitch, Cardigan Jacket stitch, • I Fancy Bibbed stitch the Raised Plaid stitch, the Nubia 

• •  • i stitch. Shell stitch. Unique stitch, Tidy stitch. etc., etc. 

.... -THE CURTIS REtUllJ.TUR CO., 
BOSTON, MASS. 

Send for Circular No. 19 • 

MESSRS. MUNN & CO., in connectlOn wlth the pubh- It is now the Standard Machme for Manufacturing, 
cation of the SCIENTIFIC AMERICAN, continue to ex- and the REPAIR OF BOILER TUBES.-BY 

feRri ��%���IZiIo� t�
r
�:�I��I�g;E��ut ���e�? 

r
��� amine improvements, and to act as Solioltors of Patents Only Family Knitter that flils the Bill. 

for Inventors. For further particulars address .. In this line of business they have had forty orni years' 
e:wenence, .. nd now have unequalea facilities for the Lamb Knl·ttl·nrr MachI'n° Mannf1actnrl'nrr Co preparation of Patent Drawings, Specitlcations, and the ill U 11 ill " 

to repair tubes in serVice, and put them in place again. 
Illustrated with 11 figur�s. Cobtained in SCIE:\TIFTC 
Al\HJRICAN SUPP I .. EM.l!:NT. No. 467. Price 10 cents. 
To be had at this office and from all newsdealers. 

prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. ASSignments, and Reports 
on Infringements of Patents. All business intrusted to 
them i8 done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con. 
taining full information about Patents and how to pro
cure themj directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements As. 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, free of charge, & Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

M1JNN &: CO., Solicitors of Patents, 
361 Broadway. New York. 

BR.ANCH OF�'ICES.-No. 622 and 62� F Street, Pa. 
cltlc Building. near 7th Street. WlItlhington. D. C. 

Box��. CHICOPEE FALM" MASS.,U. S. A. 

CHAUDIERE BRIDGE, OTTA WA.-DE· 
scription of a seven-span raUwa,. bridge recently con. 
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ceptlons that has as yet been carried out On any railway 
in existence. Total waterway �,050 feet; total length or iron superstructure. 2,1M feet; total length of bridge 
from sliore abutments. 3,400 feet; cost, $.'110,000. With 
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shores. Contained in ScIENTIFIC AMERICAN SUPPLE. 
MENT, No. 283. Price lOcents. To be had at thisoffice 
and from all newsdealers. 

EVERY IISER OF IIIACHINERY 
SHOULD LEARN 

�;;;;:;:::� NOTICE to Users of Steam Pumps. 
We have received following letter in 

regard to one of our No.5" L" ($16) 

2�
e
�g:;"��'l.':.�I�t��ghli���Ch pipe 

" VAN r:���
N�

Et�HCl:"1�niti,I��; 
"Money could not buy the Jet of us 

unless another could be had. I would 
not give your No.5 H L" fora $700 pump. 
equal distance to raise . 
.. N. A. Litchtleld, Supt. Mich. Slate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons �r hour. State for what purpose "'�����i�l� Tl�?j�lj'I������l\�·O. 
THERAPEUT IC AL EFFECT OF THE 

How to USa Looso Pnllpvs Internal Administration of Hot Water In the TreatU U U .  ment of Nervous Iliseases.-By Ambrose L. Ranney, 
Useful Information on this subject M.D. Rules for administration. The effects of tlie i. giV

. 

en In our "Catalogue No. 50." 

I 
treatment. Theory of the action of hot water. Pomts 

Sent free to any address. in Its fIlvor. ConclUSIOns. Contained in SCIENTIFIC 
VA� DUZIilN '" TIfT CiDCinDllti 0 AM.ERICAN SUPPLEMENT, No. 46:1. Price 10 cents, To . ' • • be bad at tbl� OftIce and trom all newsdealers. 

© 1886 SCIENTIFIC AMERICAN, INC 

[J ANUARY 30, 1886. 

TK� AM�RI�AN ��LL T�L�PH�N� ��I 
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. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

Address JOHN A. ROEBLING'S SONS. Manufactur
ers, Trenton. N. J" or 117 Liberty street, New York. 

'�heels and Rope for conveying power long distances. 
Send for circular. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specitlcationn of the catamaran May 
B arretl, a family cruising boat built for use on rivers 

and h,ke". Construction of hulls. deck beams. main 
deck, upper works, engine and boiler. wheel. With 10 
tlgures. Cotanined in �ClEN1'IFIC AMERICAN SUPPLE
MENT. No. 47'�. Price 10 cents. To be had at this 
office and from all newsdealers. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
Publlahe(l Weekly, tS.20 B Yenr; '1.60 fUI( Mentll •• 

This unrivaled periodical, now in its fOl'tY-Second 
year, continues to maintain its high reputation for ex
cellence, and enjoys the largest circulation ever attained 
byany scientitlc publication. 

Every number contaiElS sb;teen larlll' pages, beautifully 
printed, ele/l:antly·'illuirtrated; it p�esents In popular 
.s:tyle a descriptive record of the most novel, interesting, 
and important advances in Science, A rts, and M anufac
tU res. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machln
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, ElectriCity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture, Natural His
tory. etc. It abounds with fresh and Interesting subjects 
for diSCUSSion, thought, or experiment i furnishes hun
dreds of useful suggestions for business. It promotes 
Industry, Progress. Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
every Dwelling. Shop, Office, School. or Ubrary. Work
men, Foremen, Engineers. Superintendenta, DirectOr&. 
PreSidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people In every walk 
and profession in life, will derive benefit from a regular 
reading of THIC SCIENTIFIC AMERICAN. 

Terms fur tbe United States and Canada, $3.20 a year; 
$1.00 six months. Specimen copies free. Remit by 
Postal Order, Express Money Order. or Check. 

MUNN & {;O., Publi�he1'8, 
361 Broadway, New YOl'll. 

'Z':El:E 

Scientific American Supplement. 
THE ScIENTIFIC AMERICAN SUPPLEMENT is a sepa

rate and distinct publication from 'THE SCIENTIFIC AM.
ERICAN, but is uniform therewith in Size, every number 
containing sixteen large pages. THE SCII£NTIFIC AM
ERICAN SUPPLIGMIGNT Is published weekly, and includes 
a very wide range of contents. It presents the most re
cent papers by eminent writers in all the prinmpal de
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural Hbtory, Geo� 
graphy. ArchreologYI Astronomy, Chemistry. ElectriCity, 
Light, Heat, Mechanical Engineering, Steam and Rail· 
way Engineering, Mining, Ship Building, Marine En
gineering, Photography, Techhnology, Manufacturing 
Industr1es, Sanitary Engineering, Agriculture, Horti
culture, Domestic Economy, Biography, Medicine, etc. 
A.vast amOl)llt of fresh and valuable information per
taini1Jgt,o thtlAe fI,� a11ie.., sl1hjects is given, the whole 
profusely illustrated wi'tli engravings. 

Tlte flWst important Enoineering Works, Mechanisms, 
and Manufactures at home and abroad are represented, 
and described in tbe SUPPLEMENT. 
Price for the SUPPLEMENT for the United States and 

Canada. $5.UO a year, or one copy of the SCIENTIFIC AM. 
EItICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIO AMEItICAN. 

To Jfol'eill'lI SlIbscl'ibel's.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain. India, Australia, and all other 
British colonies i to France, Austria, BelgIum, Germany, 
H.ussia, and all other European States; JapaJ,l. B raziJ, 
Mexico, and all States of Central and South Amerioa. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SCIENTIFIC AMERICAN, one year; $9. gold 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & co .• 361 Broadway, New York. 

PRINTING INKS. 'nHE "Sclentific American" is printed with CBAS. .L ENEU JOHNSON & CO. 'S INK. Tenth and Lom bard Sis. Phila� and 47 Rose St., opp. DlI8!le St., N, Y. 
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