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In.lde POlle, each inBerrton - - - ".'i cent. a line. 
!lack 1'a .. ". encb inll.,r.10n - - - 81.00 a I1n ... 

The above are charjiles per ajilate 11ne- -about ehrht 
worda per linc. 'l'bis notice shows the width of the line, 
and is set in RJlste type. EnjilravinJl8 may bead adver­
tiaamenta at the same rate per RJl8te line. by measure­
ment. as the Jetter press. Advertisements must be 
received. at publication office 1\8 early as Thursday morn-
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.. Iwproveme[&� cae order of the age." 

THE SMITH PR IER TYPEWRITER 

Important 
�fI��

e
..ll!:�1ial Features greatly perfected 

The Most Durable in A lijlnment. 
EasIest Running and Most Silent. 

All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier TYDewrlter Co., Syracuse, N. y., U. S.A. 

Send for Catalogue. 

Viotor Bioyoles! 
For pleasure, business. recrea­

tion, and for anything you 
could use a bicycle for. 

VIC'I'OmS A RE BEST I 
Send for catalo�ue. 

Omman Wheel Co., Makm. Cblcopee Falls. lUass. 

Scientific Bill Catalogue 
RECENTLY PUIIJ,ISHKD. 

Our new cata]oJ!ue containing over 100 pages. inc Iud .. 
Inl.! wo rks on morethan fifty di1ferent 8ubJects. Will be 
mailed tree to any address On application. 

lUU N N "" CU., PUblishers Scientific American. 
361 Broadwny, New York 

JENKINS STANDARD PACKING 1 
J�N I, INI'I BItOl'l., 71 John St., N. Y.; 100 Milk St •• 

BOston.; 21 North 5th St •• Phila. : 54 Dearborn St� Chicago 

COMPTOMETER 
ALL ARITHMETICAL 

.. • PROBLEMS 
Solved rapidly and accurately 
by usinl!' the COMPTOMETER. 
Saves 40 per cent. of time. 
E n t i r e  r e l i e f  from mental 
strain. A dapted to all com­
mercial and scientific compu­
tations. Send for clrcul .. r. 

FELT &. TARRANT MFG. CO .. 52·56 !lUnols St., Chicago. 

CASTINGS. - J\ DESCRIPTION BY 
Mr. H. Rollet ofh .:ess of producing- Iron cattl ngs 
free from su l,,"'.--I .,hospborus. W.th one �re, 
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To be hud st tN" office and from all newsdealers. 

KEEP COOL! 
CLARK'S 

Light - Running Ventilating 
F.A.N"B. 

Adapted for Ventilating and Dry. 
ing of every description. 

Catalojlue free. 
GEO. P. tlLARK. 

Box L, Windsor Locks, Conn. 
JIl8.Goldsmlth, Agent, 744 B'way. New York. 

MACHINISTS' FINE TOOLS. 

STANDARD TOOL CO., ATHOL, MASS. 
Se"d ffYr Catalogue i fld Priu List. 

ACUTE COLDS: WHY AND 
thev should be treat�d.-Br C. R. Stowell. M .D. A val. 
uable paper. Contained in SCIENTIFIC AMEHICAN SUP­
PLEMENT,No.1'HI. Price 10 cents. To be had at tbls 
o1Hceandfrom all newsdealers. 

PATENTS! 
MESSRS. MUNN It co .• In connection with the pubU. 

cation of the SCIENTIFIC AMERICAN. continue to ex­
amine im provements, and to ac," as SOliCitors of Patents 
for inventors. 

In this line of business they have bad Jnrtv-one lIeaT" 
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h
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prosecution of A pplicatic1ns for PatentR in the Unit.ed 
States. Canada. and it'oreiJ{n Countries. Messrs • .\1 unn & 
Co. also attend to the preparation of Caveats. Copyrhrhts 
tor Books. Labels, Reissues, Assumments. and Reports 
on Infrinjlements of Patents. All business intrusted to 
them is done with special care and promptness, 00 very 
reasonable terms. 
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tents, etc. 
We als 0 send, fru oj charge. a Synopsis of Forehm Pa­

tent Laws. showlnll the cost and method of beeurlng 
patents In aU the principal COUntries of the world. ltIUNN .. CO., Sollellor. 01" Palen'., 

361 Broadway. New York. 
BRANCH O�·FlClIIS.-No. 622 and � F Street. Pa­

IIiJk> Building. nellr Ttb Street. Waabllljlton. D. C. 

j'eitutifit )tuttitau. 
Patont Rivotod Monarch Rnbbor Bollln[. 

ElEBT Zl.V T�E �O�L�. 
THE GUTTA PERCHA AND RUBBER MFG. co. 

Para Building, 35 Warren St" New York, 
CblC'ago. San Franel.eo, Ho .. tol1, Ma ••• • PORTER I PORTER MF·G. CO. lIMITED. 

A U �gE�T�;r IcCRA�� FIN E Bu 1;�sEoRS OF-;u;6M��� �N� P�AI�S�o�ALVE ENGINES 
ECONoMY PERFECT REGULATION oF SPEED CONSTRUGTOR5 Df TANKS.STJ'.�O P1P£ BOILERS AND STONECRUSHE"Rs 

__ REQ��JIEtGC �R�S�t�T ���gTION SPECIFICATIONS SOLICITED �s ESTIMATES GI V EN 

The Montauk 
CAlYIEBA 

1s compact and neat. covered witb seal leather. supplied 
with double r

�
fd rectiline!-lr lens. Takes snap Sh O�In�IZ�r�f e:tc���·i'�r:c���P

s. 
For full description. send to 

G-. G-EN:N'EB.T, 
�6 East lOtb �treet. New York. 

THE COPYING PAD.-HOWTO MAKE 
and how to u�e; with a.n enllravtnll. Practical directions 
how to prepare the gelatine pa.d, a.nd also the aniline ink 
by which the copies are made: how to apply the written 
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t
if�: 43�. Price 10 cents. For Bale at tbls olllce and by all 

newsdea. lers in all parts of the country. 
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$l�MtvKITlR 
Catalogue free. Address Typewriter Department, 

!'O!'E ll1FG. CO., Boston, New York, Ch1callo. 

THE TEACHING OF SCIENCE.-
RellOrt. of the British As"oclatlon Committee appointed 
�)��;�l: tP���tl18�d�f �p t��rdiJil�n�g:�?st�.
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SOIE"TIFIC AlIH;RICAX SUPPI,EMEXT. Nos. 134 and 73�. Price ten cents each. To be had atthls 01lice and 
from all newsdealers. 

2to 40 H. P. TbP MOTOR of 19th (TENTURY. 
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fectly safe Motor for all pla""s and 
purposes. Cost of operation about one 
cent an hour to each int�ic(tted horse 
poweT. For Circulars. etc., address 

KeoDom,. �, Charter Gas Engine Co. 
SlmpUolll, Balet1. P. O. Box 148. l'Oterllnll, III. 

F I R E F E LT THE NEW NON-CONDUCTING MATERIAL 
Is a Flexible Felt Made of Pure A8best08, In a 
lInely divided fibrous state. Indestructible by h eat and • unexcelled as a Non.Con ductor. U. S. Navy tests show 

It to be superior to Hair Felt in Non.Conducting qualities. Made into sectional form 
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THE VHA LME 1{!'i.SPENCE CO., �9 Rnd 61 Liberty St •• New York. 
BRANOHES:-Philadelphia. Chicago. Pitt.bur"h, Boston. 

TRANSMISSION OF POWER BY MA· 
nlla Ropes.-lly John Gregg. A paper discussing the 
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ALL f'\J-J E:' CASTINGS FROM �PECIAL �RNS 
- ---� FINE TINNING Jt;p- pA1r� 

� . -===-E�--1\ 0L AND FINE GRAY IRON ALSO STEEL 

HOMA'> OEVlIN!c CO] FINISHING �NNING ",,� 
. T LEHIGH AVE & Af<\ERICANST PHllA .�_IQ..� 
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SYKA[u�[ MAll[��lt I��� W��KS 
W B BURNS PRopn 

THE PHONOGRAPH.-A DETAILED 
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Ing.. Contained in S01E"TJFIO !\.MERIC.AN SU.PPL&­
MENT. No. 63::. Price 10 cents. To be had at tbls 

office and from all neWSdealers • 

150 TON ICE MAKING PLANT.-DE­

:Y:r!���e:�1 J:lun�!ON..l'[;:C�����W�f. �:�a�: 
S engravings. Contained in SOIENTIFIO AMERICAN 
SUPPLEMKNT. No. 1 �1. Price 10 cents. To he had at 
this office and from all newsdealerS. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Style8 and 
Sizes 

AT.L LOADED WITH 
T"unspurent 

Films. 
For sale hy all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 
Send, jor Crdalof}ue. IW(,HESTER, N. r. 

J cientifit �lUtrieau 
ESTABL1SHilD 1!'l46. 

The 1II08t Popular Seleotllle Paper in the World. 

Thill widely circulated and splendidly lllustrated 
paper Is pub Ished weekly. Every number contains six. 
teen p8.lles of useful lnfotmatlon and a larga number of 
origina1 engraVIngs of new inventions lind discoveries, 
representing Engineering Works, Steam .'luchinery, 
New [nventions. Novelties iD Mecbanics, MBQufllctures, 
ChemlstrY,lliectrlcity. Telegrapby.Photography, Archi­
tecture. A grlculture. HortIculture, Natural HIstory, etc. 
Complete List of Patents each week • 

Term. 01" Sub.crlptioll.-one copy of tha SOlEN. 
TIFIC AMERICAN will he sent for on.uea,....52 numben­
postage prepaid. to any subscroher in the United States, 
Canads or MexiCO. on receipt OJf 1I11're dulln'·. by the 
publishers; six months. $1.50; three month., $1.00. 

Club •• -Speclal rates for several names. and to Post 
M asters. Write for particulars. 

The safest way to romlt Is by Postal Order, Draft, o� 
Express MOJney Order. Money carefully plnced Inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders, drafts, etc., pay­
able to 

�U'NN & COo. 
361 B roadway, New York. 

• 

T�E 
Scientific American Supplement. 
!'bls Is a separate and distinct publlcutlon from 

THll: SCI K"1:JFlO AMERICAN. but Is uniform therewith 
In Size. every number containinJ{ sixteen large paaesfull 
of enJ{ravings. many of whicb are taken from foreign 

SOme large American factories. With 4 ligures. Con. 
talned In SCIENTIFIC .AMERIOAN SUPPLEMENT, No. 7�1. PrIce 10 cents. To be had at this olllce and from 
aU newsdealers. SHORTHAN D �;t:ri'��I��':::t!� papers, and accompanied with translated descriptions. 

Ituetlons procured all pupils when ('ompetent. THE SI'Itr.STIF[(, Al\II£RICAN SUI'PLIr.MIf.NT is publisbed 
. euQ SOr wculai'. W. O. CHAFFEE. Oswego. N. Yo, weekly, and includes a very wide ri.nge of contents. It 

MEDICINAL USES OF LEAVES.-BY presents tbe moat recentl'ap� .. s by eminent writers In 
P. L. Simmonds. F.L.S. A n  enumeration of the various all tbe prln�.pal departments of Ecieo ce and the 
leaves of plants that have mediclnsl qual1t1es. Con- Useful Arts. embraCing BIOlogy, Geolol(Y. Mineralogy. 
talned 1n SCIE�TIFIO AMERICAN SUPPLEME�T, No •• Natural History. Geo�rRp!ty, Archreology. Astronomy. 
lr�!.· aU�!�sJ2aY:::'�s. To he had at thiS office and Chemistry, Electricity, Light. Heat, )lechanical Engl. 

THE AMERI�AH DELL TELEPH�BE ��. 
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· 
frillges 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 consequencee 
thereof, and liable to 8uit thprefor. 

ESTABLISHED HALF A CENTURY. 

It'!!'!Rm's 
SAFE:S 

IlAVE MA�Jt�;r.fp�avEMEN1S 
HDT rOUND I� d I\I1AKES OTHEI' '.a; 
THAT Will WEll REPAY AtI 
INVESTIGATION 
By TI\OSe:O��I�E TO SECURE: 
THE BEST SAFE 

MARVIN SAFE CO. 
NEW YORK, PHILAD ELPHI A, 

LONDON. ENCLAND. 

II CUTLER DESK 
BEST IN THE WORLD. A.CUTLER &, SON. 

• B U F F A L O. N. Y., U. SA. 

N"ATIONAL FILTER. 
SPECIAL SIZE HOUSE FILTER. 

16 INCH DIAMETER. PRICE $915.00. 
BRIGHT SPARKLING WATER 

LARCE SIZE FOR MILLS AND WATER WORKS. 
NATIONAL WATER PURIFYING CO" 

AddreBB tor Pampblet. lU B1'oa'way 01' 56 Liberty S,", New Y 01'11. 

© 1890 SCIENTIFIC AMERICAN. INC. 

neering. Steam and Railway Engineerin�, )1ining, 
Sl1ip Building, Maline Engineering, PhotOJgr:lphy. TecnnolojlY, MaDufacturing I ndustrles, Sanitary En­
gineering. Agriculture, Horticulture, Domestlc Econo­
my, BioJ{ra(lhy, Medicine, etc. A vast amtl11nt of fresh 
and valuable Information obtainable in no other pub· 
l1catlon. 

The most impof'lant Efl!Iineeriflll WfYrks, �Iechnnl.ms, 
and Manufactures at home and abroad urA illustrated 
and described in the SUPPI.EMEXT. 

Price for the SI·Pl'J.Jo:MENT for the United States Rnd 
Canada. $S.UU a year, or one copy of the SOIEN1'IFIC AM­
ICltICAN and one copy of the SUPPLI<:MIr.NT, both maned 
Cor one year for $7.00. Single copies 10 cents. .Address 
and remit by postal order. expresH money order, or check. 

1'IU!'iN "" Vo • •  36 1 Broadway. l'II. Y., 
PuhUsbers SCIENTIFIC AMEItICAN. 

Building Edition. 
THE SOJENTIFIO AJIERIOAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. '2.50 a year. 
Single cople,. 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book Plllles; forming a 
larJ{e and splendid lllaaazint� of A .. chil eCl ln'e, rich­
ly adorned with ,I'9""t plates in cnlo1"s. and with other 
tine engravings; Illustratllljl; the most interesting ex. 
amples of modern Archltectul'lll Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest snd b",t plans for private resi­
dence�. city and country. including tho::le of very mod­
erate cost as weH as the more expensive. Draw1ngs tn 
perspective and In color are given. together with full 
p'lans. Spec fications, Sheets of Details, Estimates, �tc. 

The elegance and cheapness oi this lIlRlInlllcent work 
have won for it the LarUe!H (�h'cllinlinn of any 
Archuecmral publication In the world. Sold hy all 
newsdealers. $2.50 a yea". Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American " i. printed with CHAS. BNBU JOHNSON & CO.·S INK, Tenth and Lom­bard Sta .. Pblla •• AIId 47 Roee St •• 0pp. Duane St., N.j'. 
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