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The above are char!!e:>; per allure 1 InP.-' about eia-bt 
words per l ine. ThIS notice shows. t he width (If the line, 
and is set in allate type. Ew!ravmlo!S llIay head adver
tisements at the same rate per Hjlare line. by measure .. 
ment. as the letter Dress. Advertisements must be 
received'at publication office as early as 'l'huTsday mommil to appear in next issue. 

No. 4 TOOL HANDLE 

This hAndle is �IX inche8 long, and incloses ten lar�e 
working size touls, of lIest quality, viz.: 'I'\\"'ll each Brad 
Awls. Screw DriYers and Chisels, one each Guuge. 
Scratch Awl, Reamer. and Gimlet. 

The Steel Jaws will hold either of these tools; also 
FiJes. A wls, and Xeedle."! of all kinds. 'l'tJe handle is of 
Rosewood. with Lil!nuruvita� Cap, both hig-hly pOlished. 
The Jaws and Sleeve are polished and nickel plated. 
'rhey are as useful tuols as were ever put 011 the market, 
�rb��lrro1Y::' f����:���S�eal���\VRr }l�t�:�ls)� tt��

i
�t 

the same price .. ;UJJ.I.ER� �J����d!:�t:. New York. 

\l�tqA�S 
�IGti�ST , . Q!AlOGUE 
�'� .�tt 

OVERMAN WHEEL CO., MAKERS, 
CHICOPEE FALLS, MASS. 

BOSTON, WASHINGTON. OENVER. SAN FRANCISCO. rIlWOElDEN TANKS r O"-'''' ' L A O � O S .;-""ATER WOR""�, ----- MILLS FARMS & c lA.�GE WATE.R TAN){S ·caMP\.DE STOCK or PlANS&.�SPECIALTV CYPRESS l-UMB£R �pE:ClrlCAT10"lS FURNISHED � rCR FOUNOATIQNS&TOW[RS W.E CALDWELL &CC? � N° 217 E MAIN ST LOUISVILLE Kv 

JENKINS STANDARD PACKING I JENliIN"; lUlU";., 01 Johll St., N. Y.: 1(5)lilkSI .. BO�tlll1.; 21 North 5th St ..• Phila.; at Dearborn St., ChicagO 

GRAND PRIZE-PARIS EXI'OSITIUN, ISS9 

THIN PANEL STOCK 
In Whitewood, '\Valnut, etc. 

Manufacturnd by the ori�inal "�Y8teme Bartlett." 
received the H i�hest Award and only .1 Orand Prize" 
a:lven to this industr.r. The only t. tlysteme" iDtr()(juc�d 
ioto Europe and America that produces a perfectly 
sound cut board. 

HENRY T. BARTLETT, 
C AB INET WOODS I l\fAHOGANY 

and ,'ENto:EItS, SAW l\IILLS. 

�OU Le�is Street. Ne'W York. 

rI 
U&ually !STltAIG1l1'W"\ \' 

VALVES 
the Handy ha;:�

e
��f����

t
���� fo; ���:IC\?�� 

pact., �dmpler. cheaper, alld consequently 
better .. 'rhis Valve is especil,l1Jy adapted 1(11' low pressure steam, gas. fills, etc. 

WHITE l"OR CATALOGUE. 
The Lunkenheimer Brass Mfg. Co . 

1:>-17 E. Sth St., (;inci Ilnnti, O. 

THB AM�RI�AN �ELL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Cowpany 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 
forllis 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 
nnlawful use and all the consequenceb 
thereof. and liable to suit thf'refor. 

�'itutifit �mtritau. 
PACKING, BElliNG, HOSE, MATS, MATTING, ETC.! 

Es"ta b1i._hed. ::LOBB. 
The Largest Manufacturers of Mechanical Rubber Goods in the World. 

THE GUTTA PERCH. AND RUBBER MFG. CD. 
Para Building, 35 Warren St., New York. 

Chlcalfo. �nn Francisco. Portln.nd, O,'eaon. BI> .. ton. 

----------------------------------� 

POPE M Fe. CO., 77 Franklin Street, BOSTON. 
J!:anell B01IIeI! 12 Warren St., NEW YORK. 291 Wabuh 

Avo.. CHICAGO. l'aetol'J'. It&RTFORD. CONN'. 
COMBINATION MILL 

-FOR-

CRUSHING & GRINDING 
FERTILI ZEit Mixing 

Machines. 

COmplete Outtlts �� urnished. 

BRICK 
MACHINES 
With AUTOMATIC 
CUTTING TABLES 
�'rom 10 to 100,000 
CAPACITY 

TILE 
MACHINES 

PER OAY'IIi!I�f"l 

CAP FASTENER 
__ ... !f!!!!IllI'-.... ��or fustenlng 

e' = lhe ca.ps on fuse 
, � it. :;;= d . I d 

'.A�"----"'-iiIIliIio ____ i!�: �i�n�xr::w: 
- der ill mtutnll'. 

Crimps the cap 011 the fuse.firnlly IllIclabsohlttly wa�er .. 
t'911t. thus avoldin" danger to Iafe and 11mb In dlggIDg 
nut wet and unexplnl1ed IOllds. Made of finest cast 
steel, nickel platM, I'l'h',' 81.))0. 

Address N. \v. �1()Uf)Y. Iuventor, FRESNO, CAL. 

$ 8 5 \..o�e" Diamond Safety $ 8 5 
Diamond �-rame. Steel Drop Forgings. Steel Tubing. Adjustable Ball Bearings to all Run

ning ParLs. including Pedals. Suspension Saddle. Finest material 
mUlley can buy. i4JDished to enamel and nickel. 

StriCtly high grade in every particular. No better machine made at any price. 
Bicycle Cataluyue FJ'N:. Send six cents 'in stamps fol' our tOO-page illu.,st·rated cata·logue 

oj Gun.'f, Rifles, Ret'olvcJ's, Spurtill.U GOuds oj all kinds, etc. 
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. m Ai 0 R TE RIP RTER MFC.CO. LIMITED 

AU OMATIC ENGINE U'LDEf(S �SYRACUSE NY-CENTER CRANK) B A.LSO OF AUTOMATIC AND PLAIN SLIDE VA'-Vf.. ENGINEs 
ECON Q Mf PERf(tT REGULATION OF SPEED \VNSTRUCTOR� Of TANoI.S �T"N.D PIPE BOILERS MO 5TON£ CH1JSH[Rs 
R E Q��� ,ENNGC rR���EL�T ';..AT�I �TlON SPECIFICATIONS SOLICITED _.,._S ESTIMATES GIVEN 

2 to 40 H. P. The Motor of 19th Centnry �� Can be used Anll Place. to do Anll Work. and by AllY ()ne. No Boiler! 
No Fire! No St.eam! No Ashes! 

('\ No Gaulles! No Ena!ineer! A per. . fecUy safe Motor for all places and 
purposes. Cost oj nperationa.bout one 

1_ � cent an. hour to euch indicated horse � 'J)01ver. For Circulars. etc., address 
leoDolDY. �r. Charter Gas Engine Co. 

SllDpllclty. S.,.,y. P. O. Box 148. Stet'linll'. In. �Burnham's New ImDroved Standard Turbine 
Vertical or Horizontal. Yields a greater per ... 

centage of water UFe(1. either with full or part 
'

. 
gate drawn, and iA the sirnpleEit constructed and 

, - best-finished wheel in the market. Can till your 
- . . - order promptly. BURSHAM B ROS .• YORK.PA. 

J�!:�:r:RINCUBATOR �l'.:�Plfiu���fn ,,!,!!.e:;i�:;!!��� 
(.; uaronteed to batch & 1& r percentage 
of fertile eg_gB at. less cost M:n any othor hatcher. !>o!end Ge. for Diu •. Catalogue, Oilllnlaalfree. CEO.H.STAHL. QUINCV. ILL. 

NEW KODAKS 
" You press tile buttOll, 

'we do tile rest." 

SY�AC�St M�lU��lt I��� W�RKS 
W B BURNS PROP" . 

SCIENTIFIC AMERICAN SUPPLE-
MKNT. Any desired back number of the SCIEN TIFIC 
AMERICAN SUPPLEMENT Can be had at this office for 10 cents. Also to be had of newsdealers I n all parts of the country. 

Otis Eloctric Elovator 
-ALSO

,Manufacturers of the Standard 
HydrauliC P assenger and 

�'reil!ht. Steam and Belt 
ELEVATORS, 

Otl" Brothel" & Co" 
38 Park Row, New Y 

NEW MAIL 
New Grode, $100. ��rt-... ,.,. 

CUSHION TIRES and TANGENT 
SPOKES. 

Handsomestand Best DiatnOllc 
Safety. ,send 1m' Catalo(j/if'. 

lUANU�'A(,TURER�, 

WIll. RE,\ D & SONS. 

1(17 Washington St,. Boston. Mass. 

THE 

J cientifit �mtri,au 
ESTABLISHED 1846. 

The Most Popular ScientifiC Paper in the World 

Only 83.00 a Year, Including Po.talfe. \Veekll' 
62 Number. a YeaI'. 

This widely circnlated and splendidly illustrated 
paper is published weekly. Every n umber contains six
teen pages of useful information and a large number of 
ori�inal engravtnJZs of new inventions and discoveries, 
representing EngineerinR Works, Steam Machinery. 
New Inventions. Novelties in MechaniCS, MaDufactures, 
Chemistry, Electricity, rrelegruphy. Photography, Archi_ 
tecture, Agriculture, Horticulture, Natura.1 History. 
etc. Complete I ist of patents each week. 

Terms of Sllhscl'iption.-Olle copy of the SCIEN. 

TIFIC AMERICAN will b� sent for onevear-52 numbers
postage prepaid, to any .ubstrlber In the United States. 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months. $1.00 .. 

CJubs.-Special rates for sel"eral names, and t o  Post 
Masters. Write for particulars. 

The .... fest way to remit Is by Postal Order. Draft, or 
Express Money Order.. Money carefully placed inside 
of envelopes. securely sealed� and correctly addressed, 
@eldom goes a�tray, but is at the sender's risk. Address 
aU letters and make all orders. drafts, etc •• payable to 

MUNN & CO., 361 Broadway. New York. 

---0---

THE 
Identine lupptemrnt 

This is a separate and distinct publtcation from THE 
SCIENTIF[C AMERICAN, but is uniform therewith in size. 
every number containing sixteen larg-e pages fuB of en
gravings, many of which are t::tken from forei�D papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AM"H1CAN SUPPLEMENT Is published week
ly. and includes a very wide range of contents. It pre-

I sents the most recent papers by emtnent writers in all 
the principal departments of SCience and the Useful 

, Arts, embracing Biology, GeolollY. Mlueralogy, Natural 
ESTABLISHED HALF A CENTURY. Styles and HIRtnry.tleo�raphy. Archreoloo:ry. Astronomy. Chemi,try , , Electricity,Light, Heat. Mechamcal Enl!ineering, Steam UARY.JH'S J"flRE &BURGLAR 

SAFES 
Ii,AVE h1A�A�EN;U:�aVEMEN1S 
60T rOUND uJ MAKES OTHER "l; 
THAT Will WELL REPAY AN 
INVESTIGATION 
I3Y,Tt\OSe:O��I�E TO SECURt 
THE BEST SAFE 

MAR·VIN SAFE CO. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

Sizes and l{ailway EUl!ineeriuR. �lining. Ship BuildiOJ!t Marine 
AT.J� I.OADED WITH EnJ:{ineering. Photography. rrechnology, Manufacturing 

IndUtltries, Sanitary EngineerinJ;t, Agriculturet Horti .. 

Films. vast amount ot fresh and valuable informatIOn obtalD-
T'I'anspat'ent 

I 
culture, Domestic Economy, BIO�raphy, MedIClne,etc, A 

Ii' Ib n Ph t St ck Deal able in no other publicatIOn. or 88 e y n n ,0, 0 ers. The ?u,ost important Engtnee"llIQ n"nrks, Mechumsms, 
THE EASTMAN COMPANY, Hnd Manufactures at home and abroad are Illustrated 

S.nd.lo7 Catalouu,. RU(,H ESTER, N. 1'. and described In the SUPPLEMENT. 
Price for the SUPPLEMENT for the Ulilted States and 

WORK IN G M ODELS and Experimental Canada.$o.OOayear,or one copy of the SC1ENTIFICAMER· 
�Iachinery, metal ICAN and one copy of the SUPPLEMENT. both mailed for 

��;.oj����:r�7°1d:{ �ln�����e:t.RN'e
U';'f'o���cessors one year for $7.00. Sino:rle copies. 10 cents. A ddress. and 

remit by postal order. express money order, or check, 
MUNN & CO •• 361 Bl'ondway, New York. 

Publishers SCIENTIFIC AMERICAN. 
---0---

�uitdhlR �(lititlu. 
THE 8C[ENTIFIC AM .. :HIC AN A RCBI T ECTS' AND BUILD

EU8' EnlTION is h5sued monthly. $2.50 a year. Sinule 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with eleoant platc$ in colo-rs, and with other flne 
engravings; illu�tratin� the most interesting examples 
of modern architectural construction and allied 8ubjef'ts. 

NATIONAL FILTER 
A special feature is the presentation in each number 

of a variety of the latest and best plans for privateresi
dence�, city and country,including those of very mod. 
erate cost aM well as the more expensive. Drawings in 
perspective and in color are jZiven. together with full 
Plans. Specitlcations, Sheets (If Details. Estimates, etc. 

II 

��XOE $a6.00. 

BRIGHT SPARKLING WATER GUARANTEED 
NATIONAL WATER PURIFYING CO., 

Address for Pamphlet. 14:; BrondwAY or 86 Llhe,·ty St., New Yor io. 

CUTLER DESK BEST IN THE WORLD. A.CUTLER & SON, 
• BUFFALO. NY, LJ S A  

© 1891 SCIENllFIC AMERICAN,INC. 

The elegance and cheapness of this magntficent work 
have won for it the Ln rlre.t CIl'Cnlnlion of any Arcbi
tectural publicntion in the world. Sold by all newsdeal. 
ers. ,2.50 a year. Remit to 

MUNN & CO. , Pllblhhero, 
361 Broadwny, New York. 

PRINTING INKS 
The SCIEN T IFIC AMERICAN Is printed with CRAS. 

I!:NEU JOHNSON & CO.'S INK. Tenth and Lombard 8to., Philadelphla,anl! 41 Roae St.,oPP. DUane, New Yor. 
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