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Inside ,I'al/e, each insertion - - '- ,� cents a line; 
Back Pal/e, each insertion - - - 81.00 a line. 

The abOve are charges per agate lme-about eight words per,line. This notice shows the width of the line; 
and is set in agate type. Engravings may head a dver" , 
tisements at tli!l same rate per agate line, by measure­
ment, as the letter press. Advertisements must bll 
received at publication office as early as Thurs'dayniOrn" ing to appear In next issue. 

LITTLE WONDERS. 
_ FIG. 5. 
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-
Tool. for Emery Wheels. 

And shaped Diamond Carbon Polnts,lndis­pensable for TTulng Porcelain, Hardened 
,.Steel, Chilled Iron. and Papet Calender Rolls. Prj\ctlcal Mechanics and Paper Ma­� kers USiDf them -pronounce these Points a 

l:lftrr���I;:�h�ew��:��e���r�g01':,":� 
do. After turning the Rolls, when Inspect­ed by a microscope, there Is 'no perceptible 
wear. They are now extensively used In 
Roll ing and Paper Mills, both In this coun-
tr��d

sh't�;f�re.ls .. Identljled" with the .. 1!1mtJI']J WhetL" trade since Introducing the use of his Points and tQOls for the 
above purpose.· Numerous composite wheels and newlndu8trles have been creat-Ii ed where their" value" has proved incal-

�i culable. Diamond Points reground.and r sharpened. Carbon Tools reset, and new 
.Iers' df::'��� ����t�h���r

n
t�:':��i .t��r K:ired to 

J. DICKINSON, 64 Nassau St., N. Y. 

PULLE'Y'S. 
Order from our U Special List." 

THE JOHN T. NOYE MFG. 00., 
:BUFF -AXoe>. :LV_ Y. 

MILl' PROPERTY. 
LIGHT, POWER and SPA.CE to 

RENT at a BA.RGAIN. 

�ll��t���n"d:�ll!i�ffe�tlJ,�r �i Jre:I2o:i�Y� ����.N 'Eli; 
l::'�tlli'e ':.��id

ol��e';���-;.'1e"{yk��UI�u��n:��e�?r �f:!e"c� 
connection with R. R. by switch. ll'or full particulars and 
terms, with diagram of premises, call or address 
J. WALTER THOM:PSO�, 39 Park Row, New York City. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup­
PLEMENT, �9. Price 10 cents. To be had at thla office 
and ot all newsdealers. 

PHOTOGRAPHIC OUTFITS��r!'3l':�!'::: 
:�w.il�'l��t:iWIo.t.,fVo,,::,,�:;;,s�� 

: J. Beck, Philada. Iliu.:')frtce Lr.t free to any address. 

For BOILERS and STEAM PIPES 
Reduce. Con.en .. t1on .t Steam. 

FOR GAS AND"W' ATER PIPES. 
Prevents Sweating and Freezing. 

The 1I •• t !ioD-CoadDetor of Reat and Cold In tbe World 
Send for UJoltrakid �ptive Circular, ILUd name thlspaper. 

143 Worth Street, New York. 
78 and 80 L�ke Street, Chicago. 

�:M_ A._ :E3l.A.:EI.:El.X&. 
l'ro"ldenoe. U.11(I'nrk St.) Stxmillute.'walkWeatlromstation. 

Oritrlnal and Only lIuihler oflhe 
HA RRIS-CORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for oOPY Enslneer's and Steam User's 

Manual. By ... W.HIII, M.E. PrloeSI.25. 105'1'10. 'l'BIB P APBB. 

PATENTS. 
MESSRS. MUNN &; CO .. In connection with the publl­

catlon of the ScIENTIFIC AMERICAN, continue to ex­
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business. t,hey have had forty ooel/Wl's' 
ezperien,e, and now have 'Unequaled faciHUes for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents In the Untted 
states, Canada, and Foreign Countries. Messrs Munn &; 
Co. also attend to the preparation of Caveats/Copyrights 
for Books, Labels, Reissues. Asslguments, and Reports 
on Infrlngeme�ts of Patents, All business Illkusted to 
them is done with special care and promptnll88, on very 
reasons ble terms . 

A PRIDl.blet sent free of charge, on application, con-
���"A':\ l':ft���f�:f.n c��o.,"e�n1��'t�b:�� �;�gt7..: 
Designs, Patents, Appeals. Rnis8ues, Infringements, As ... 
l\jrnments, Rejected Case. , Uints on the Sale of Pa­
tanto, etc. 

We also send, ff'eeof chMge a SynOPSIS of Foreign Pa­
tent Laws, showing the COAl and method of securing 
patents In all the principal countries of the world. 

MlYNN & (lO., Sollelton of Palenl., 
&11 Broadway, New York. 

BRANCH OFFJCE8.-No. 622 lind 624 F Street, Pa­
Citlc Building, near 7th Street, Wa.hlngton, D. C. 

Ititufifit jUltritlu. 
j)l.w.dOHNS' .. 

�.&EES�O"S" ' 
�_ PLASTIC STOVE·LINING. 

One of the cost desirable articles for .the 
household ever produced. ;Easily applied by anyone at leSE! than half the COSt of brick 
linings, while it is far more durable. . 

Only one half the thickness of ordinary 
.��""'-, fire-brick is required, leaving more space 

for fuel. Suitable for all kinds of Stoves, 
Ranges, and Furnaces. 

SAWS �a,::t�'k���::Ji":t�� SAW S 
full address for a copy of Emerson's ar Book A A of�AWS. W e arefirstto lntroduce NATUR­
AL GAS for heating and tempering, Saws 

Wwlth wonderful ell'ect upon Improving theirW quality and toughness, enabling ns to rednce 
prices. Address 

S EMERSON, SMITH & CO. (Ltd.), S ' Beaver FaI", Pa.' 

G'UN' S CHAMPIONI3 
,siNG��o..olMli � . . �Ei�or 6UN "IP 

BEST, IN THE WORLD. H.l.8 NO EqUU. Insist npon 
getting .tho "ChamploD"; If your dealer hasn't it, send. to 
:;·�u�e::\rft���:!'o�:��p�lic�'G:��t;':c�·ts�t��tm 
a-OBN P. LOVEllL'S 80�S, Manufacturers, BOSTON. II.1SS. 

VELOCITY OF ICE MATS. A COLLEC-
tion of Interesting letters to tIle editor olthe ScIENTIFIC 
AM�AN on the question of the speed of Ice boats, de. 
mon1ll!l'atlng how and why it Is that these craft sail 
faster than the wind which propels them. Dlustrated 
with 10 explanatory dlagratIls. Contained III SCIENTIFIO 
AlIIERICAN SUPPLEMENT, No. �14. Price 10 cents_ To 
lie had at this Office and from all neWSdealers. 

SHEPARD'S NEW .eo 
Serew..cuttlng Foot Lathe. 

P:"���s�d 
s��.ii'r..�l:th�i��J� 

ments; Chucks; Mandrels, Twist 
nr�fh!!°'t"r.. C�l.B�·St'i,.\'lies on 

!!::;A��� paCn�nf�r catalogue of Outfits 
for Amateurs or Artisans. 

Address H. L. Shepard, Agent, 134,E. 2d Bt.,Oinolmiati. O. 

ASBESTOS FURNACE·" RETORT CEMENT, 
Fe� Cementing if oint. In HeateTs, 

Stoves, Furnaces, etc. 
It wUl nctahrink; willetand any amountof heat; 

hasno o1fenzive odor;m4 prevsnto escape of gllll 
and'emoke. ' 

These articles are supplied ready for use in 5 and 
10 lb. cans; also in Kegs &Bbls, formmntacturefs. 

Descri ptiTe Price Lilis tree by mall. 

" H. W .10HNS M'F'G CO., 
87 MAIDEN LANE, NEW YORK. 

cmeA-GO, pmIADELPBIA.. LONDON. 

ARTESIAN 
, Wells, Oil and Gas Weliz, drilled bY. contrs:ct to ��!pth, from 60 

toSOOOteet. We
e�utacture 

��=!�=Jm';,'l�� able HOrlle Power and Mounted. Steam DrillIng Machines for 100 to 600 ft. Send 6 cents for illustrated 
P���eIlExcavatorCo, 

New York. 

INTERNATIONAL INSTITUTE FOR 

Liq��A�!R,g,,!9w�p.!�YO�as. 

Use the JENKINS STANDARD'PAClONG In the worst 
yon have, end If, after foJlowlnl! direotions, it is not 

'I'I"'_�� �,�'E WILf;REFUND THEMON1!tY. 
Onr"Trade Mark"is stamped on every sheet. 'None 

Illenuine unless so stamped. I7'Send for Price List. 

I . JEN�ZJ.VS BR.OS •• 
'I'John Street. N .  Y� , "9 Kilby Street,Baston. 

, 13 �o. FOBrt. Street, PkUa. 

�.I_� HARRISON CONVEYOR! 
. .  Ha!:Hing 6raln, Coal, Sand, Clay, Tan Bark" Cinders, Ores, Seeds, &c. 
. ��.I BORDEN. SELLECK & CO., {u'::,},':'rs, I Chicago, IlL 

T�E 

"ACME" t���� 

New Drill Chuck. 
THE HARTFORD. 

Write for Circular and tel! us what you want. ' B. w. PAYN�:w �O�k ��ii: tWi��'�r8:;'�: 
No. 1 holds 0 to 31l in. Price, 87.00. 
No.2 hOld. 0 to � io. Price, 88.00. 

lIT It cannot be ea:celleil. Address 
THE CUSHMAN CHUCK CO" 

Hartford, Conn. Eastern Agents\rHu.L, CLARKE &; CO., Boston, Mass. 
ge
�'t,lt��'i.���dIlU:��ical Boller will not prime. No dan-

Or any dealer In machinists' Tools. 

- " 
f'� ---:'- ��::��. 

LlGHTKING GRIP WOODWORKERS' . VISE. 
_0 aaaB�%1'V"Gr. 

E. A K. PA T E NT .  . SEND FOR CIROULAR. 
T. C. ll1A.SijEy,.l!!ole Maker, 1� South Jeft"erJlon Street, Chlca"o, III. 

GAS, ENGINES. 
rn"��'!. p=�J'��;rrf����pt.,ndd�:lf��: 

. 
When t'EeJllotor Is not at wor k, the expense of running It ceases. 
Simple, !!Iafe. Economical, Durable., No extra ins urance. Four slzes:,l H. P., � H. P. , 1 man power, and Dental1!lngine. 
These Engines ar", �eclally suited for Gasoline Gas for country use. 

pr-&nd llW I�.d_Ua�" 

ECONOMIC MOTOR CO., 
OffIoe and 8alesrooms, • • a ... :I>:IiI'r aT •• --. Y-
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THE AMEPJ�N !ELL TELErH�HE ��. 
- 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 Speakin g Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of t

"
elephones not furnish­

ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit thE'refor. 

EVERY USER OF lIU.CBINERY 
SHOULD LEARN' 

How to Usc Loose Pulleys, 
Useful Information on this subject 

is given in our U Ca�ogue No.55." 
Sent free to any address, 

VAN DUZEN &; TIFT, Clncinnat� 0, 

OF TUB' 

Jdttdifit ,mttitlu 
FOR ISS6. 

The MoBt Popular SelentUle Paper In the World,. 

Only 83.00 a Year, inclndintr Posta"e. Weekly. , :i� Numb"r .. a Year. 

Th18 widely clrcnlated and splendidly Illustrated 
paper Is publisted weekly. Every number contains six­
teen pages of useful lofonnatlon and a large nnmber of 
original engravings of new Invelltlons and discoveries, 
representing Engineering Works, Steam Machinery 

New I nventions, Novelties in Mechanics, Mannfuctures, 
Chemistry, ll!lectrlcity TelegTapby. Pbotolllaphy, Archi­
tecture. Agriculture, HOrticulture, Naturall1istoTY, etc. 

AU (;las8es of Headers find In the SCIENTIFIC 
AMERIOAN a popular f'e81lh1le of the best scientific in­
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding 88 mucb as 
posstble Itbs_S&-te...... To every intelllj!llni mind, 
this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every community where it clrcul .. tes. 

Terms of SublJCl'llItion. -One copy of the SCIEN_ 
TIFIC 'AMERIOAN will be sent for on8l1ea�2 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnrs by the pub­
IIshers; six months, ,L50; three months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI­
CAN will be supplied gratlsfD1: e1Jeljf club of ftve s-ubscrlbers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, 01' 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad-

all letters and make all orders, drafts, etc., pay­
able to 

J:Mt:"C"NN &; CO., 
361 Broadway, New York. 

T�:JiJ 

Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

'l'H" SCIENTIFIC AMERICAN, but is uniform therewith 
in size. every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLrnMENT Is publlshed 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology, Geclo<Q', Mineralogy, 
Natural History, Geography, Archreology.Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi­
neering, Steam and Railway Engineering, Mining, 
Ship Building,· Marine Engineering, Photogrnphy, 
T!lchnology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Hortlcultu�e, DomestiC Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to' these and allied 
subjects is given, the whole profnsely lllustrated with 
engravings. 

The most impOf'tant Enaineering WIWkB, MechaniBUls, 
and Manufactures at home and abroad are represented 
and described In tbe SUPPLEMENT" 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one COpy of the SCIENTIFIC AM­
ElUCANand one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express m-oney order, or check:'1 

lllUNN & Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMERICAN. 

'1'0 J<'oreitrD IS" bscl'ibe1'8.-Under the f8Q1l1tles of 
the Postal UniOn, the SCIENTIFIC AMERIIlAN Is now sent 
by post direot from New York, with regularity, to snb­
scrlbers ln Great Britain, India;Australia. and all other 
British colonies; to France, Austria, Belglnm, Germany. 
KUBsla, and all other European States ; ,Japan. lIra'iI. 
Mexico, and all States of Central and South Am�rlp.a" 
Terms, when sent to foreign c.ountries, Canada excepted, 
$4, gol:l, for SCIENTIFIC AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This Inclndes pcst!l.lte, which we pay. Remit 
by postal or express money order, or draft to order ot 

MUNN &; co .. 361 Broadway, New .York. 

PRINTING INKS. 
THE "Bcienti1lc American" is printed with CRAS 

, ENEU JOHNSON & CO. '8 INK. Tenth and Lom' 
Ilard Sts., Phila., and 47 Rose St., pop. Duane St" N. Y 
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