
Jcitutific �mtricau. 
Waterman's Ideal Fountain Pen In81 .. " I'all''', "ach In8"t"lIon •• • ,� centa a line. Duk i'alr". "ncil In."rdon ••• 81.UO a line. Is a hl\rd ruhher fountalu holder contalnlnllago� penol the ordinarJ shape made hythe rellUlar gold pen makers. The above are cbar�e8 per aJl'ste hne--about eigbt .oros per line. This notice shows the width of the line. U1d 1.8« In agate type. lilngravlDl<s may head advertieemelltl at the same rate per aaate line� by measurement. 2M the letter press. Advertisements lDust be 

•• "-�" at PUblic
.
atlon omce "" early as Thursdaymol1t_ 1 Rell!!Ona why It I. to he Preferred to all othera' l 6th. It works satisfactorily with all kInds and slzes-".agl"l-qQ9q"f1" .. 7 -;'? .... i'lI.t1.8. tate tt'tli h!""''A'''� ready without shakinge stub peus lncluded. '"'"" .... O�n,.Dflll. ' 

,_ 2de It writel:l . - n .. ,dtp pen . 7th. You can have your tSTortte size. pOint, and flex}-
-. -" .. - 0 ........... . ..�,. bUityof peDe 

.OJ""", "'H� l'J.Uj."'e ........ 1I'hich'regulfu,t::kt... . � 1,,� .i� �8 8tbe Your money wtll be refuuded if youarenot eaUIo-
ol5\�� �ft�t t��nb:8r:.din'��)J1J{;�:�:;:inanshIPJ I -: �._ . Hl:1�trated price list. with ��stlmonlals. 

Both the Frames and Blades of our Star Hack Saws RUl now as perfect as human skill can make 
them. The Frame is steel, polished and Nickel 
plated, and will hold all blades from 3 to 121nches, 
and face them in four directions. With the extra 
clamp. aa seen in the cut, all broken Blades can he 
used. These Saws ha ve a 1lJe temper and one five 
cent Blade will cut iron or s o ft eteeisteadilyfor 
several hours. doing more work than a dollar's 
worth of files. 
Price of No. 1\ Frame... • ....... .. . .. . .. .. ..... $1 00 

.. .. Clamp ....... . .......... .. .. . .. . " • • . •. 010 
.. Blades per doz. 55c 60c 6Sc 70c 85c 950 $106 Inches long ... . . . . . ...... . 6 7 8 9 10 11 12 

Frame, Blades or Clamp, sent bymail pre ]laid on receipt of price. ·Also for sale by all Hardware 
Dealers. All goods bearing our name are fully 
warranted_ 

MILLERS PALLS CO., 
93 Reade Stree" New York. 

RIDE CYCLESI 
TriCYcles. and Safeties. 

Send for free i\Iustrated Catalollue. 
Overman Wheel Co., Maken, 

BOSTON, MAS!!!. 

THE COPYING P AD.-HOW TO MAKE and how to use; with anengravlnl<. Practical dlrectlous bow to 1begare the gelatine pad. and also the anlJinelnk 
:�t��� t�ee ��e:ri�et���� ��wc�o ��pllftf-:e1f::::� (·"ntalned In �lENTIEIC AMERICAN �UPPI'EMENT. No . 
• :J!'j. Prlce 10 cents. For sale at this omce and by all new.dealers In all parts of the country. • fTTTVt!f N. Y. SCREW M'l<G CO .• 

95 EliZabeth St., C. Ducreux, Agt Screws for every Mechanical buSinesa and of any metal. 
THE PHONOGRAPH.-·A DETAILED 

g�,;�g�lj��l bt:'oe n:� ��� ���8i.'i!.fO�t�f 
8 
t��:� inJ{" ('ontaln ed'n SCn'''TYl'IO AMERICAN Su PPL 1<MRNT, No. 632_ Price 10 cents. '1'0 he had at this olllceaDdfrom all newsdealers. 

Screw-cutting Foot Lathe 
.; Foot and Power Lathes. Drill 
;: �ee:�:,sCh��r��� J::dr!l;� �;�i 
• D£:.\�O� <£:l!f.ersr:.i'iiea on 
•f paSe,::xnhrcataloJ{ue of Outllts 
w for Amateurs or Artisans� Address H. L. SHEPARD, 

lito --;;all"'- AGENT, 
� ..  134 Et:t�a�:�{��bio. 

PERSONAL IDENTIFICATION AND De8crlptlon.-By ll'rancis Galton. F,R.S. An Interest-
L':."ngaJ':J g�o:r �:r��,�C�tig::, ��e��lI�!�I'g�n��I ��d�! vlduals. With three iliustraUons. Contained In SCIEN
TIlI'lC Al!l1!:R10AN SUPPLEMENT. No. 639. Price 10 cents. '1'0 he had at this omce andfrom all newrde&l�s. 

MANGANESE STEEL AND ITS PROP

rra���-lhlr��I�� l��c�leri:.r.nc�i.s sg��e�.\�u\,;; 
SCIENTIFIC AMElurAN SUPPT,EMENT. No. 1;40. Prloe 10 cents. '1'0 be bad at this omce and from all newsdeal�Te. 

THE RICHARDS OIL ENalNE 
The Safe." M08' Economical, and 

Most ConvenIent ]!.natlle. No Boller. 
no Steamlo no Coal. nQ Ashes, no Danjl(l:ri nO' Extra lnsurancet flO Euginaar, and 
next to no Attendance. St .... ted instantIywlth .. w"teb. Speed and fuel completely regulated by the "overnor. 

e'W�� 
CO., 

erl.,. ., V.I!!. A. 

PA·TENTS. 
ca¥��S�Sthr.:������Q Ilii�����t��nc��Wnt,fee tU��: 
r�ir:v�f��:.ementst and to act 88 801tc1to�s of Pateuts 

In this line of huslness they have had tffftll� 1/00 .... f:rperien«. and now have ",,,,qualM tacilitU. for tlle preparation of Patent Drawings. �peclllc .. tlono. and the 
gf��:;.U&�':.J'i :J'J'P��!l��'C�':nrA�;�t���s��� �'t.i�ei 
i� ����.��;�ef::J':.�a�����£:��:.t�n<t��� on Infringements of Patent ••. ·AII huslness intrusted to them Is done with special care and promptness, on very rea80nable terms. 
�=lnWr�lri'r�,,��� ����aj;:�e�s :�8Ih��0� "':: cure them·: directions con�ernlng Labels. Copyri/l!f:.t •• 
��':.�':it;'a� 'fe�t!S�:��e���r:' ��[����:n�'f' �: tent .. etc. We also send. free of c!lalV<l. a Synopols of ForelliCn Pa.tent Laws. showln" the cOst and· method of secnl1ll/i[ patentsiri a1\ the principal countries of the world. 

MtTNN k CO., Solicitor. oC Patent., 
IIIQ Broadway. New Yor __ 

BRANCH OFFIClI!8.-No.622 and flU F Street, Pa_ lillie BuIJ41ng, nQIr n1a8tleet, WaalllPiwn, 1>. C. 

Agents Wanted. 4. '59. L. E. WATERMA�., ,�� ?:�O.1wav,� New York. 
e 

' :« 1...'1' t ," t: �.r - - - � -- .  

Patont Rivoton Monarcb Rnbbor Boltin� 
ElEST %1V T:&:E �C>�Ln. 

THE aUTTA PERCHA AND RUBBER MFI. co. 
36 Warren Street, New York. 

Chicago, 

ELECTRO MOTOR. SIMPLE. HOW TO 

:::�f:rd�il�': a�J'f��t;:;;����°i' �e���'i.\�ro amateurs to make a motor which ml"ht lE driven wiYft 
advantage hy a current derived from a battery. and 
which would have sutllclen� power to operate a foot lathe or any machine requirinlr not over one man power. Wlth lltlgures. Contained in SCIE1\'TIFIC AMERICAN 
SUPPLKM�NT. No.641. Price 10 cents. To be had at this oUlce and from all newsdealers. 

We make a l!!peclalty of 
Hard RubberPump Valves 

For Hot Water. Oils. and Acids. al!!(J tor very high pre.snres. 
o�CYeeJ:i�� ��l.tV:�1:::Ss1::��a like C'.lt. 

lUI> Milk Street, B...ton. { ':1 Joh. Stnet, New Yo.k. 

JENKINS BROS. ��t� .... tj,::::��e"e1!'tJ!:!� 
INVENTORS and others desirin.� new articles manufactured and Introduced. address P. O. Box 86, Cleveland, O. 

-�--��----

Scientific B� Catalogue 
RECENTLY PUIII.IlSHED • 

In�o�:: 0�at:���Ut��nJr�;i3fir::�t ;�Je��' WWrg; mailed tree to any address on application. 
M UNN ... CO., PUbllshe .. SCientillc American, 

361 H"oadway, New YOI·k. 

JAMES B. EADS.-AN ACCOUNT OF the life and lahors 01 this eminent enllineer. Wltha portrait. Contained In HCIENTD'IC A MERICAN SUPPLII
MENT. No. �9'J. Price 10 cents. To he had at thl. oftice and from all new8dealers. 

:a:: _ VV _ J 0 :::a::: N" S :1 
Asbestos Sectional Pipe Covering' 

A Non-Conducting Covering for Steam and Hot Water Pipes, Boilers, etc. 
READII,Y ATTACHED OR REMO\,ED BY ANY ONE. 

�. �. J<>l::I.:a._ DlEa.:n:u.:rao1:-u.:r:i.lI:I.5 O<>ZD.pa:a.7, 
SOLE M AliUl'ACTUREllS Oll' 

H. W. Johns' Aaheetoe Roollne. Buildlnll' Felts, Flre.Proof Paints, l,tqutd Paint •• etc, 
87 Malden Lane, New York. CHICA.GO. PHILADELPHIA.. LONDON. 

THE EIFFEL TOWER.-AN EXCEL, 

���er�'f�:88o�pte�edE�"\h�n;ugri�u,.��i'i..�t;'.j':: and which Is to form a part <1 the French Exvo .. ltlon attractions. may h"tonnd. with deoCr\ptlonl.ln the SCI· ENT'JI'W AIIElIICAlif I!UPPLEKII:"T. No. lla4. To be 
had from Dewsdealers orattb .. omce. Prle< 10 cents. 11 PATENT 

JACKET KETTLES, 
PHlln or Porcelain LlnAd. Tested to 100 lb. pressure. Send for Lists. HAND. BURR &; CO. 614 and 616 Market ilt .• Philadelphia. Pa. 

THE PENNA. DIAMOND DRILL &. MFG. CO. 
BIRDsnORO. PA" Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

POLAR PLANIMETER. - A PAPER hy E. A. G1essler. C.B .. !dvlng the theory and use of thIs useful Instrument. With jj lll<ures. Contained In SCIENTllI'IC A>lEHlCAN SUPPLEMENT.No. 63'. P1'lce 10 cents. To be had at thlo omce and from all newsdealers. 

CONCRETE. - BY JOHN LANDIS. Practlcsl notes on th� mixing and manipulation of cements. Contained In SCIRNTIFIC AMERICAN SUI' ... 
PLEl!lENT. No. 6.3. Price 10 cent.. To he bad at tbla omce and from all newsdealers. 

ESTABLISHED HALF A CENTURY. 

IRYI.�S IRE &,BURGlAR 

IlAVE "'A��&���aVEMEN1S 
HCT FOUND Itl � RlAKES DTHEn··t; THATvJiLL WELL REPAY AN 
INVESTIGATION 
By.jf\OSED��I�E: TO SECURe 
THE BEST ·SAFE 

MARWHSAFE CD. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

N� y� BEL TINC !!!!! PACKINC C2: 
16 PARK ROW, New York. 

OLDEfiT and LARGEST ManDfaCIUl'et"8 In the United State. of 
VULCANIZED RUBBER FABRICS 

Por Mechanical Purpowea. 

RUBBER BEL TINe, 
Packing, Hose,. 

I!�" 

� . .-:: � 
Vulcan Rubber Matti. Matting" Treads Brannbel!:-W'. D. Allen" 00 .. ()hICllll(l1 D. P. Dieterich. Philadelphia; [(aU Rubber 00 .• Boeton; Pori &; 00 .. 
Cinclnnatl; Arnett &; Rive .... San Fl'anclsco; W. S. Nott.Co .. MlnneaJ>(l1l1!,; W. H. It: Peck &; Co •• Cleveland; H� D. »twaro • .t Co., Detrol�. ElI1'Opeul Branch, Plckhnhen 5 HaD.burg (.'relhafengeblet), Germany. 

© 1889 SCIENTIFIC AMERICAN, INC 

2Y��[!i�S� MqllJ��lt �KU� WuRKS 
V,''; b �� � N,- r � � 

THE AMERI�AI nLL TELEPH�IE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7t.h, 1876, No. 174,465, and January 30th, 
1877, No. 186,781. 

The transmission of Sp�tl1iiJy-all known 
forms of Electric Speaking Telephones in
fringes the right secured to this'Company 
by the above pateots, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible fOr!\uch 
unlawful use, and all the cODsequence .. 
thereof. and liable to suit therefor • 

ANEW CATALOCUE �F--
VAL\lABLE PAPERS Contained t n SCIIIlITIl'lC AMERICAN SUPPLEMEliT. sent tree ot chaTI/e tOJi .... 1 address. MUNN ... <:.,�. 361 Brondway. New York. 

KEY SEATINI Machlnc8 and  20" Drill •• W. P. DAVIS. Rocheoter, N. Y. 

'l:' ::s: :El 

J cientific �mtrican 
ESTABLISHED IM6. 

The 1Il08t Popular Scleutlie Paper ta tlle World. 
OnlJ 83,00 a l;��,��.:'!�:�'\rt;��qe. W".,kI7. 

ThiN widely clrculDled and sl>lendldly illustrated 
paper is publisl!ed weekly. Every numher contains six
teen pages of useful InfOlmatlon and a large numher of 
original engravlnJts of new jnvent10ns and discoveries. 
repi'esentin� Engineering Works. Steam Machinery. 
New Inventions. NoveltIes In Mechanics. Manutacture!. 
Chemistry. klectrlclty. Telegraphy. Pbotol1.'rapby. Archl
tpc-ture. Agriculture. Horticulture. Natural History. etc. 
Complete List of Patents each week. 

Tetona of S"boc,·lption.--One copy of the SCIEN
TIFIC" A"ERICAli will be sent for om veat'-Q2 numhcrs
postage prepaid. to any suhscrlher lu the United States 
or Canada, on receipt <)f tIII'ee dollnre hY the puh
Iishers ; six months. '1.50; three 1ll0nths. '1.00. 

CI ub ... -Speclal rates for .ever&) name .. and to Post 
Masters. Write for partIcular •• 

The safest way to remit Is hy Postal Order. Draft, or 
Express Money Order. Monoy carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes ""tray. but Is at the sender's risk. Ad
dress all letters and make all order .. drafts. etc., pay' 
ahle to 

1v1:UNN &; 00 .• 

361 Broadway. New York. 
.. 

T�E 
Scientific American Supplement. 
This Is a separate and distinct puhllClitlon from 

Tu. SCl""Tll'ICI A>lI!RICAN. lJUt Is unlform therewltb 
in stze. every number containin� sixteen larf(e pages full 
of enllravlnlt8. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIKl'TIl'lC A>lERlCAN SUPPL"M�NT Is puhlished 
weekly, IUld lnclude. a very wide range of contents. It 
presents the most recent llapers hy eminent Writers In 
&11 the principal departments of SCience and the 
Useful Art .. emhraclng Biology. Gecioll'Y. MlneralolO'. 
Natural History. Geol<raphy. Archlilology. Astronomy. 
Cbemlstry. ElectriCity, LIJ{ht, Heat, Mechanlcsl Engl
neerlnl!. Steam and Rallway Engineering, MInIll8. 
Ship Building. Marine Engineering, Photogrltphy. 
Technolol<Y. M"nufaeturlng Industr1es, Sanitary En
gineering. Agriculture. Horticulture. Domestic Econo
my. Biol(raphy. Medicine. etc. A vastam,,"nt of fresh 
and valuahle Information ohtainahle In no other pub
Iicatlon. 

Til<! most important En{l!neer\n4 WOI'ks, MechanIsms, 
and Manufactures at home and ab�O&d are illustrated 
and descrihed In tbe SUPPLE.lIENT. 

Price for the SUPPLEMENT for the United Stetes and 
Canada. $5.00 a year. or one copy of the SCIENTlII'lC AII
ERICAN and one copy of the SU"PLEM�NT, both mailed 
for one year for ,7J(I. Single copies 10 cents. Addres. 
and remit by postal order, express money order, or check. 

MUISN ... Co., 361 Broadway, K. Y .. 
Puhl sbers SCItNTli'[(l AHEUICAN. 

• 

Building Edition. 
TIlE SCIE�TIEIC AMlrnlCAN ARCHITEt!l'8' J.N]) 

BUILDERS' EDITION Is Issued monthly. '2.00 a year. 
Single copies. 25 cents. Forty lorge quarto pages. equl 
to about two hlUldred ordInary book palles; formIng 8 
large and splendid Malrnz;np. of Architecture, rich
ly adorned with eUQUnt plat� in colors. and With other 
line engravings; illustrating the most Interesting ex
amples of modern ArchltectUllll Construction and 
allied subjects. 

A special feature Is the presentation In each lmmber 
of a variety of tbe latest and be,t plans for private reol
dences. city and country. lncludlng tho.e of very mod
erate coot as well as the more eX]}eusive. DraWlDgll In 
perspective and in color are J{lven, together with full 
Plan .. Specificstlons. Sheets of Details. Estimates. etC. 

Tbe elegance and cheapness of this lDIIltnlllcent work 
hAve won for It the I,nra".t Ch'cnlnIlon of any 
ArchlteClural pnhllcatlon In the· world. Sold hy a\1 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 }Jroadway, New York. 

PRINTING INKS. rnHE "Sclentillc American" isp_rinted. with CHAI', .J. BNEU JOllNSON & CO. '8 INK. Tftth and lmn· bl!J1l Stll., PbUa.,and 47 Rose St., opp. Duane St., N. Y, 
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