
�titutifit' �metitJlt. 
�i'lvertigements. 

Inside Page, eat'h in�ertion - - • - 7:> cents a line 
Bnt"I' Pnge. ench inNenion . .. .. .  $1.00 n line. 

$ 8 5 \.o�e" Diamond Safety $ 8 5 Otis Eloctric Elovator 
I -ALSU-

The above are charges per aeate 1tne-·about ei�ht 
words per line. ,]'hiS notice shows the width of the nne. 
and is set in allate type. En£ravinlls may head adver­
tisements at the same rate per agate line. by measure­
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
Ing to appear in next issue. 

Diamond Frame. Steel Dro
S 

FO�gSt Steel Tubil!gt Adjustable �all Bear1nl{s to a 1 RUD- Manllfacturers of the Standard " ning parts�n;�� J�� b�:.
alt;ini�g:Ne�Sl�;:a��?<!1�d nfd�:I�t material H�d�aulic PaMseng-er and 

Strictly high grade in every particular. No better machine made at any price. � relght. Steam and Belt 
Bicycle Catalollue Free. Send six cents in stamps for our 100-paqe illustrated cataloyue ELEV A TORS, 

oj G1tns� Rifles. Revol1Jcrs, Sporting Goods oj all kinds, etc. Otis Brothers & Co •• 
JOHN P . LOVELL ARMS CO., 141 Washington Street, BOSTON, MASS. 38 Park Row, New Yorl' 
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COMPLIMENTS T'lfE TANIlE CO. STE REOTYPI NG.·-A VALUABLE 
series of lectures by Thomas Holas, discussing the most --0- recent methods in this branch of typograpt.y. With 23 

Twenty ye:trs ago the advertisements of The Tanlte illustratlons. Contained in S{'Il!;:'I.TIFH' A�U�HICAN Sllp. 
Co., oj Stroudslmrq, Pa . .  appeared weekly In these col., PL",m:�T, Nos. 773 and 774. Price 10 cents each. 
umns, and tbe push and enterprise of that Company 1 To lle had at this office and from all newsdealers. 
soon stirred up an active intere!'t in the economy ot' 
grinding processes and built up a new industry. To the 
pioneer work of the rranite Co. is due the extension of 
this industry in an P�lftS of the world and the increased 
demand t'or �oJid Emer y \Vhee]s and Grinding Machines. 
Thus tar the mechanical public has associated the Cnm. pany's name only wit h these goods. 'Phe time has 
arrh-ed when the Company's name is to be associated 
with another industry of equal importance. At'ter many 
years' experience with Emery bought of all the �·ore'i.gn 
and American maker!"., it began the manufacture of Em­
ery for its own use. In this it succeeded RO well that in 
March, 1890, it issued circulars o1fering Tanite Mills Km­
ery to the public. The demand has grown rapidly and 
The 'l'anite Co. is now handling as much Emery as any 
concern in the world. Users who heretofore have only 
bought brands bearing some well known trade mark, or 
distingnished by some special shape or color, win do 
well to make a trial of Tanite ltlills Emery. After using 
Kmery for 22 years, and building up a world-wide rep­
utation for its Tanite Wheels. it is not likely that the 
Companywouldo:IIerEmeryunder its own name unless it 
was aBSured that it o1fered (loods of quality equal to any. 

POPE MFC. CO., 77 Franklin Street, BOSTON. 
Jlrancll H01IlI88: U Warren St.. NEW YORK. 291 Wab .. 11 

Ave.. CHICAGO. Factory. HARTFORD. CONN. 

A LARIE MANUFACTURING CONCERN 
in Germany wants to manufacture I some American articles in the Steel or Iron metal 

line. Address prollositions to KNIFFLER MFG. 
CO., Room 507, 50 Euclid Avenue, Cleveland, Ohio, 

B�JOHIS' 
MleftDs, 

STEAM PAC KIN G 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE L1ST AND SAMPLES SENT FRlt& 
H. W. JOHNS MFa. CO •• 87 Malden Lane. N.V. 
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Of raiRing chickens, 
)1 I ENTIFIC A�Ir;HI{,AN 

77 !'i. Price 10 cents. To be had at 
all newsdealers. 

ELECTRIC 
PERCUSSION DRILLS 

�[arl'ln System of Percussion Tools. 
Dril] contains DO commutator 

nor movin� contacts. 
All circuits are protected in c1os ... 

ed metallic cases. 
l\lore ecoDomical� 8impler. and 

mOl e easily bandIed than steam or 
air dl'ilIs . 

Sate and reliable. Nota1fected by 
mOisture. dampness, or dripping 
water. 

�----------------� 
SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

TO BUSINESS MEN Weight of drill, with tripod, The value of the SCIENTIFIC AMERICAN as an adver. 
about 400 pound1;. tisiDJj!' medium cannot be overestimated. Its circulation Speed of drillln;�' in is many times �reater than that ot' any similar journal hard granite. � tn. hole. now published. It goes into aU the Stales and 'l'errito-2 inches per minute. Ties. and is read in all the principal libraries and readin/it Send JOT dr,'!{'I'ildi11f rooms of the world. A business man wants something 
pamphlet, awl J)ricl',<;. more th'ln to see his advertisement in a printed news-
Edison G ___ -llCl'ul 'paper. lIe wants circulation. This he has when he 

}:Iecu·jc Co. advertises in the SCIENTH'IC AMEHICAN. And do not 
Edtson 'Building, ����h;;t ��r
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Broad St., New York. selectin� a hsr of publicatiom:l in WlJecn you deCIde It is 
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CORRUGATED 
SHEETS 

Insure Perfect Joints In 
Your Buildings. And 
When your jOints are 
perfect. your buildings 
are Fire, Wind, aud 
Water Proof. 

THE CINCINNATI CORRUGATING CO. 
Senajor Oatalogue B. Piqua. Ohio. 

For rates see top ot' firet column of this paget or ad­dress 1l'1UNN 4:; CU., I·nhlildu'r�. 

_________ :.l_ti_·_l_HI·undn·ny, New Ynrk, 

MACHINE TOOLS 
Engine Lathes. Planers, Shapers, Tur­
ret Lathes. etc. ::r ..... 'r·wl.for Catalogue. 

_______ T_he_H_e_n�dey M ach in('� Co:'Torrington, Conn, 

NEW MAIL 
New Grade, $100. 

CUSHION TIRES and TANG EXT 
SPOKES. 

Handsomest and Best Diamond 
Safety. 

Senator C'irtg�iT1.;ft�a Seco11d· 

Also Sole New England Agents for 

WM. READ 

LITTLE GIANT 
PRICE. $3:>.00. 

Only Boy'. Safety With a 
Sprin� Fork, preventing in­
jury to young riders from 
jar and vibration. 

& SONS 107 \Vashington St. 
, BOSTON, JlIASS. 

T::a:: :El 
After being on the Market Five Years Ii tieutifit �mtritau 

The "A eM E" Still Leadsl 
OVERMAN WHEEL 00., MAKERS, 

CHICOPEE FALLS, MASS. 
BOSTON. WASHINGTON, DENVER, SAN FRANCISCO. 

A. G. SPALDI N G  &: BROS. �'":.:=,'l !r:!l ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y 

Marcet, F,R.A. An address delivered to the Royal 
Meteorological Society. Contained in SCIENTIFIC 
AMERICAN Sl'PPl,EME:\'T. No. '56. Price 10 cents. 
To be bad at this office and from all newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Si:res 
ALL LOADED WITR 

Transparent 
Films. 

For Bale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

THt AMtRI�AN ULt TtLtPH�NE ��. 
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IIE Motor of 19th Century 

Can be used AnyPlace,to do Any 
�fkiJ'��let
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Ashes! No Gauges! No Engi­
neerl A perfectly safe Motor 
for all places and purposes. Cos, 
oj operation abmtt one cent an 
hour to each indicated horse pow­��=�="",,,==_"":.-::::> er. For circulartl, etc., address 

Eeonomy, Rellablllty, CHARTER GAS lNGINE CO, 
Slmplielty, Safety. P. O. Box 148, Sterling, III. 

KOCH'S DISCOVERIES,-A FULL AC­
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SCIENTIFIC AMERICAN SUPPLEMENT. No. 7S�. Price 
10 cents. To be had at this office and from all news­dealers. -------

Scientific B� Catalogue 
RECENTLY PUJJJ.lSHED. 

Our new catalogue containin� over 100 pages, inc]ud. 
Ing works on more than fifty di1ferent subjects. Will be 
mailed tree to any address on application. 

lUU!IIN & CO., PublLhers ScientifiC American, 
361 Broadwny, New Y rk. 

JAMES LEFFEL WATERWHEELS 
ENGINES, and BOILERS. 

::r .A�:ElS L:ElFF.EL &; CO. 
FARLO ST., SPRINGFJEI,D, OHIO. 

1101l Liberty Street New York City. 

If you want tbe SIMPLEST and BEST 95 MILK ST., BOSTON, Mh�S. 

�r;:;:dCt:mlI:::n�:�:�:a::���, �::;� J. :1;!�����'3!OO�'�!:�,\� 7th, '1876 No. 174,465, and January 30th,
.

- investigate the "Handy." It is more com· . 
I pact, and costs much less than any other 1877. No. 186,787. Gate Valve. Wri�e forCataIOgUe. 

The transmission of Speech by all known The Lunkenhelmer Brass Mfg. Co. 
forms of Electric Speaking Telephones in- 1li·17 E. 5th St., Clnt'lnnatl, o. 

THE PItEl.UEIt CAMERA 

Is THE BEST IN MARKET. 
Simple of Manipulation. 

Plates or Films are used. 
The Shutter Is always set. 

PRICE $18.00. 
Send for Catalogue and copy of Modern Photography. 

ROOHESTER OPTIOAL OOMP ANY, 
14 S. Water St •• ROCHESTER. N. Y. 
---------_._._-----

fringes the right secured to this Company 0 EY D A 2 B 
------------------

by the above patents, and renders each M N LOANE T % The 
every 

individual user of telephones not furnish· 
I'd by it or its licensees responsible for such 
unlawful use. and all the consequence!! 
thereof. and liable to Ruit tht>refor. 

© 1891 SCIENTIFIC AMERICAN, INC. 

ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 

Only l1li3.00 a Year, Including Postage. Weekly 
112 N nmbers a Year. 

This widely circulated and sulendidly illustrated 
paper is published weekly. Every number contains six-
��r.rlE:F���:a�����
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representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, Electricity, '.relegraphy. Photollraphy, Archi­
tecture, AIitTiculture. Horticulture, Natural History, 
etc. Complete lIst of patents each week. 
TI���·��n�1I�1:S��ig!i��tf�;1�n��/�{r1'�12t�� J���s� 
postag-e prepaid� to any subscriber in the United States, 
Canada. or Mexico, on receipt of thl'ee doUnnil by the 
publishers; six months, $1.50; three months, $1.00. 
M�Jt��::-�If��lo;

�
t::t�J]:;;:eral names, and to Po�t 

The safest way to remit is by Postal Order, Draft. or 
Express Money Order, Money caret'uIly placed inside 
of envelopes, securely sealed, and correctly addressed, 
:rI1�lre��i��8�:ke �i\t ��d�\��ar�;��1.
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l\IUNN &; CO., 361 BroadwllY. New York. 
---0---

THE 
Idtutitit �medtnn jupplement 

This Is a separate and distinct publication from THE 
S('JF.XTIFlf' AMERICAN, but is uniform therewith in size, 
every number contatning sixteen large palles full of en­
gravings, many of which are taken from foreign papers, 
and accompanied with tran�latro dps('riptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week. 
ly, and includes a very wide range of contents. ]t pre­
sents the most recent papers by eminent writerfl in an 
the principal departments of ScIence and tbe Useful 
�r!�o��8�6��:p�j��:lh��1��:.
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��aCi{�W��ijlt1�\n�:r���lMl�ii��ml�:lfl\�Wdr���:J���� 
fnnl��ir1���g�!;��)li�:r1fd����r����i�\��t��J�����Clt;iri� 
culture. DomestIc Economy. Biolll'aphy. Medicine,etc. A 
vast amount of fresh and valuable informat1on obtain­
able in no other publ1catlon, 

T'he ,n()st 4:1Hllortant Engineeri'f1g n�-orks, Mechani�m8, 
and Manufactures at 'home and abroad are Illustrated 
and described in the SUPPLEi\U;NT. 

Pric for the SUPPLEMENT for the United States and 
Canada,$5.00ayear;OrOlleCO�Y of tbeSOJENTIFIC AMER· 
����:�r

d
fg�$7:&f.YSfn�� ��Pt��.F16��:t's�0�hdW:�!;?:ga 

remit by 110stal order, express money order, or check, 
lUUNN & CO •• 361 Broadway, New York. 

PublJshers SCIENTIFIC AMERICAN. 
---0---

�uUding �dititm. 
THB SCIEN'l'lFIC AMERICAN ARCRITECTS'AND BUILD­

EllS' EIlITlON Is I.sued montnly. �2.5() a year-, Single 
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engravings; mustrll.J'ng' the most interestinl'l: examples 
of modern arch1tect llral constrnction anda11ted subjerts. 

A special feature Is the presentation in each number 
of n variety 01' tlle latest and best plans for private resi­
dences, city and country. Including those uf very mod­
erate cn�t aM well as the more expensive. Drawings in 
f.l�����!�ig�a�i��s�llh�e���lf\),�t1t������a� ei�� 

'rhe el�nce and cheapness ot thIS m agni.fi cent work 
bave won l'or it the LQ.I'�pst CircuJation ot any Archt-
����U$�\,8'ib�C��O���'t t,

world. Sold by all neWOidea. 

DlUNN & CO .. Publisher", 
361 BrOlldwllY, N w YorlL 

--p-a-l-m-T-I-m--SINiis 
The SCIENTIFIC AMERIOAN is printed with CHAS. 

ENEU JOHNSON & CO.'S INK, Tenth and l.ombard 
Sta., Philadell'hia,and H Rose St •• opP. Duane, New York 
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