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WE TEACH 
Wherever 

the Mails Reach. 
We are teaching m�chanic8 
the theory 01 their WO'rk. 
Helping mi.'fplaced people 
to change ihei'l' U'o'rk. En� 
ablinf11/oung 
port themselves 

2'50.000 students and graduates in Mechanicnl, 
Electrical, Steam and Ch'1I Engineering, Architecture, 
Chemi8try, Omamt"ntal Design, St.enography, Book
keeping, etc. Write for circular, and mention 
subject in which inte rested. 

INTERlUTIONAL CORRESrONDEJrE SCHOOLS. 
Established 1891. Capital $1.500,000 

Box 942, Scranton, Pa. 

Any watch � be good. Every 

Elgin 
Watch 

must be good-It is so manu
factured. You can rely fully on 

its accuracy-its durability, its 
lasting beauty. 

Full Ruby Jeweled. 
An Elgin watch always has the word HElgin" engraved On the works-fnlly gnaranteed. 
Send for booklet. 

Elgin_National Watch Co •• Elgin. lll. 

•••••••••••••••••••••••••••• 
: INSIDE MICROMETER. : • For close • • internal • • ::���.re.. • 
• Reads in thousandths. Capacity 2» in. to 10 in .• : : with IIve�Sca�t�';!'e �?1�,g,· Tools free. • 
: l.Hs� STARRETT ft.'1r3. Athol. t:.Al.�.: 
•••••••••••••••••••••••••••• 

��/V/ 

ItsWor�� 
ellS 

ExpeIimental Science 
By GEORGE M. HOPKINS. 

20th Edition R.evised and Enlarged. 
914 Pages, 820 Illustrations. 

Price $4.00 in cloth; $5.00 in half morocco, postpaid 

THIS is a book full of 
interest and value tor 
Teachers,' Stu d e n t s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This splendid 
work gives young and 
old scjmething worthy 
of thougbt. It has in_ 
fluenc�d thousands of 
men in the choice of a 
career. It wlligiveany .. 
one, roung or old, in
formation that will en
able him' to compre
hend . the great im
provements of the day. 
It furnishes sugges
tions for how's of in-
structtve recreation. . 

Send for large Illustrated Circular 
and complete Tahle of Contents. 

IYIUNN & CO., P UBLISHERS, 
Office of the SCIENTIFIC AMERICAN. 

361 BROADWAY, NEW YORK. 

J citutific �lUtritau. NOVEMBER 10, 1900. 

Pictnre adjuster, D. W. Tower ......... .. . . ....... . .  600,938 
PiotureB, mounting, M. L. Cnwan •••• __ ." ••. •••• .• . 600,892 J:'ipe and nut wrench. l-1. D. Converse ............. 6til.0 11 Pipe cuulJling-. L. I). Luvekin . . . . . . . . . . . • • • . . . . . . . . .  6titJ,&ti2 Pipe COUphlJJl for pneumatic tools. H. G. Kotten. 61'O.8iltl 
Pipe cutter. W. (I'. Norman . . . . . . . . . . . . . • . • . . . . . . . . .  &;0.;·J8.4-Pipe wrellcb. reversible. Nortb am & Bramlette .. 66U,7;:)4 
Plane. M. D. Converse .................... . .... . . .. . . 661.01 0 PlallsifLer, H. & G. Hose ............................. 6011.925 Planter. J. Colby ... ......... ...................... .. 600.890 
Planter. S. G. 8parrow . ... .. ........................ 66(1.�34 
Plant.er and cult.ivator. S. G. Svensen ........ ...... 660,500 
Planter. corn, B. Cox . .. .... .... . . ..... . . .. . ...... . t-i(j{l.950 Plate furming machine. Holbrook & King .. . .... . . ti60.63S 
PJow cotton scraper attaChment. tlunillg. J. \Y. Page... .. . .. . ...................................... 660.800 
Plow or Similar implements. frame Jifting device 

for disk. W. P. Hendon .......................... 6W,683 Pneumatic tool. H .. J, Kiruman ..................... tifj().7 0 5 Pneumatic tool. H. G. Kotten ...................... 600.851 
Post. See Fence post. 
Post hole digger. G-. A. Freer ........ ...... .. ....... 61")0.812 Potato digger. L. A Aspinwall .............. ....... fiSO.BaO Press. See Baling press. Guncotton pre�s. 
Printed webs. luugit.udinally foJdiug and insert-ing-, H. HartL.. .............. .................. ... . 6110.726 
Printing macbille guide. O. Roesen .............. .. fx.lO.HiO Projectile f(lr ordnallce. B. J�. I .... De Mare ....... .. liliO"jM PuJleY. rope. F�. L. \Vag-ncr .... . ..... . ... ........... 61;U,'j'8;) 
Pulley. sash. J. Duffv ....... ........................ 660.t;29 
Pulp material�. manufacturing articles from. J. 

M. Leaver................. ....................... 6110.644 
Pulp relining engine. J. J .  Foley .................... titiO,mm Pumping apparatus, rotary reciprocating. V. E. Emgartb .................... .. ............ .. ....... filO.r.gl 
Pumping water. sand. etc .• apparatus for. '1'. Mut-

ler ..... ................ . . . . ... ................... 660.946 Pur�e or bag frame. B. vom Ehren ......... ....... 6tiO.ti47 
QUillin and caffein. making soluble compounds 

01'. A. Kreldmann . .. .. . . . . ... . . . . . .. . . .... .. . ..... 660,8.j9 Race bor�e starting machine. C. \N. Crowley ..... ti/l(Lml4 

f:H ��\�i: t. �t�i��ezis'::: .::::: .:::::::::::::::::::: ����t 
Railway appliances. actuating device for. E. A. 8perry .. .................. . .. . .... .......... 600.805, 660.825 
RaUway switch locking device. C. Sulfer...... t.i��.t:i65 Railway switch operating mechanism, W. War-nelte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fifiO.o.3 
Railway system. electric. B. E. Osborn ............ 661.0 2 0 
Railways. thIrd rail foJ' electric. B. C. 8eaton ..... 6fjO.'j� 8 Rand trimmer shield, E. E. Angell.. . ... . . .. . .... .. fl60.S:m 
Rasp cutting machine. J. Turnel' ................... 6 1iO.004 
Razor blades. device for hOlling safety, li'. Kampfe et al. .. ........................ . ........ . 61;0.640 
Recorder. See Telephone call recorder. Refrigeration apparatus, O. Guthrie ... ... ......... nl-i0,771 
Rendering fats. A. von Podewils ................... fifiO.ti..1;) Rice drier. L. W. Haskell ............ . ............... 600,:100 
Rock drill. pneumatic hammer for, J ones & Pierce .............................................. 6Ho.mil 
Roll relief device. C. Kuhlewind .................... tifi1.0 16 Rolling mill. C. Kuhlewllld ....................... . .. 6 61,017 
Rooting or the like from felt. canvas. etc .• manu-facturing- corrugated. P. Knoch . ............... 6110.5i8 
Rope gnp, B .. C. Gardner ............................ 660.813 Rotary engine. G. C. P. Andersson ................. SMO.fi'i6 Rotary engine. D. Morell. ........................... 6hO.'i!l9 Rotary engine. C. I. \Villiams., . . . .................. 6tiO.fi75 
Hunner attachment. \V. C. O:swald . ............ , ... 660.710 �alve box. A. C. Taylor ... ........................... 600.'j�� 
Sampling. averaging, mixing. and storing ma-

terials in bulk. apparatus for. '1'. B. Edison .... ffiO.S4 5 Saw, D. B . •  Johnston ........... ...... . .... ............ 660.))75 
Saw, drag. J. II. Perkins ....... ...................... fi60.!122 
Saw machine. J. Wurster ... ............. . . .......... 6tiO.715 Saw mill feeding mechanism, band. L . . 1. Han-hart . . . ............................ ....... . .... 660.6:15 
Sawmill set works. S. W. Butterfield . . ........... .. fHiO.H40 Saw motor, (Ira':.!. C. P. Helilorer ...... , .. , ... ....... 6'iO.B5;,) Scale. antomatic wei�hill�. Hanak & Hoepner .... tiliO.7H4 Scr-aper. cotton. �'. N. Renfrow ..................... t5f;O.9ffi� 
Scribing" tool. \V. Lipsy ............... . .............. fiOO.f)88 Seal. K .J. Brooks ..................................... fifiO.8:W 
Seal, car. S. F. Estell ................. . ............... 6ti 0.�50 
Seeding macbine disk shoe. J. Morpby ............ 6fiO.i59 
�ewer inlet, grating. \iV. '1'. McLam .................. 6HO. 731 

�::!�� ��cg���I,l�V���?t�i�ig�H�i�iWf:inm::::: m2:�g 
Sewing machine. oversea min!;!. O. R. Van Vech-

ten.. . . .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .... 6nJ.004 
Sharpener. meat grinding knife. R. V. Jones ...... flHl.OI:{ 
Sharpening attachment. diSI(, H. H. Hunnicut. .. otiO.704 Sneaf or bundle regisl�rillg macbine. J. F'. 

young.. ....................................... .. 6f;0 .87 9 Sheet metal can or box. G. Miller .. ............... titlO.7:;O 
8heet 'metal forming die. "JiJ. G. Budd ............... HfiO,7 HJ Shield or breastwork, rHll'�r. R. S. Anderson ...... fifiO.'j·16 Shield onmard tor protecri Ilg sold ier�. A. Hitt ... 6fiO.7()O 
Shing"le sawing macbme. J. W. Se�lVolt . ....... .... 6m,g:n Shoe cleaning. blacking. and polishing device, 

combination. L. M. BryHn . ... . ............ ...... £160,886 Sieve cleaner. sbaking. "V. n. Gray ................. 6tiO.fifi9 
Sifter. ash. C. J. \Vowra .............................. 660.78 6 Si/;mal. See Magnetic Signal. 
Signal box. non-interference, F. \Y. Cole ...... .... Hf{I.620 Skate. H. S. Evans ......................... .......... 6(;0.652 
Skirt supporter. E. E. Dyer .......................... 6til. 0 12 Soap. apparatus for making rosin, }I�. Arledter . ... 6fiO.548 
Soap cutter aoo separator . . 1. J. Gaynor ............ 6tiO.S14 
!.-sorting means. Zehnder & Zlehler .................. oliO, 61 1 
Spinning apparatus. yarn. J. C . .h;dwards ....... ... 8fiO,63l 
8pinuimz or twisting apparatus. yarn. G. O. Draper .... ............... . ............... 600.1;23 to 660.1128 Spinning or twisting apparatus, yarn. Sullivan & 

Draper .............................. . ............ 6f.o.llOO Spoke. tire. and felly tightener. H Meyer.. .. ... 1,;0.915 Square, try. D. S. West ...... ... ..... ....... ...... . .. fl60.87H Stacker hood. pneumatic. A. A. & H. A. Russeil.. 6tiO.5!H Rtake bolder. J. Cowan .......... ................... fifiQ,89l 
Stamp picking up ana affixing device, D. P. Mac-Laurin ............................. . . . ... . . . .. . .. m;o.993 
Stand. See Flower stand. Ink pad stand. Steam bOIler. J. A. Stevens .......................... 6ffO.fifiO Steam engine. Davidson & Hampson . . . . . .. . . ..... 6tiO.:':fl2 
Steam ellgine. Ruckel & Potts . . .......... ......... . tifiO.9:m 
Steam trap. E. E. Parker ............................ fit)O.5 8 5 Steel. determining bardening heat for. E. Cbilds. fitiO.120 
Stencil sheet for autographic apparatus. K. "'al-

t e r.. . . .  . . . . . . .  . . .  . . .  . . . . . . . . .  . . .  . . . . . . . . . . . . . . • . . ... tl6O.00 1l Elterilizing case. J. G. MastiD .. ........ . . . . . . .. ... .. .  litiO.994 
Stove. P. M. St. Louis ............................... 660.fitl2 
ST,rainer. tea or coffee pot. J. P. Eustis . . ...... . .... fitiO,'i'91 
Striping device. G. H. Allen ............ ............ fi� 0.8 8 1 Stud. dress. G. Wilson. ... . . ... .. . .... ....... 6IiO.tj(j!J 
Switch. See 1�:lectric switch. Electrical switch. '.rable. See Instrument table. 
'rapping machine, O. Mueller . . ... . .. .. . ......... . . 660.7 60 Telephone call recorder, H. D. Stroud .......... ... 660.826 
'relepbones, etc., hygienic resonator for. Hog-lund & Hedman ................................... 600.1'9 6  TelephoniC apparatus. R. Gunther . ... .. ... .... .... 61iC,512 
'1'elephonic apparatus for use on vessels. etc •• M. 

R. D·AsaJ........................ .. . ... ........... 000.602 Testing machine. centrifugal. Bausch & Hommel tHiO.146 'L'ether ball. L. Bissell ............................ . . . 6tiO.7 87 
'rhresber. pea. A. J. Johnsoll ........................ 660,fiBl 
Tie. See Metalhc tie. Wall tie. 'riles, makmg. �'. K. Cheese ... ......... . ........ 660 .8(J!l 
'riles. manufActure of pasteboard glazed. H. Miralles y Angles ............... . . ....... ....... . tloO.goo 
1'il lage machine. F. H. P. P. Oram . .......... .... 61<1.61\9 
Tire. bicycle. N. Swanson ....... ..... .............. HOOJ-l7fi Tire setting machine. rubber. 'V. S. Brooks ....... HfiO.R.'18 
'1'ire. vehicle. G-. L. Allen ........... ................ lifiO 942 Toe clip. KinJey & Esbliman ................... ..... tifil.02fi 
:r0��,be(�lg���c��I\v�)i���eb�F���t.)���.�: .�.

i
.��.

e
.l.1::: mw:� Toy, F. B. Holder ................. .. c ....... ..... . . . .  660.084 

'l'rHp. See �team trap. 'J'reeing iron. "Y. E. Davis ... ............ , .. ........ 660.72:-i 
Triple action jack. E E. L. Boyer ......... ........ 6fl(l,7fi6 nolley trace. F. J. IUchard .................. . . .... 660.999 Trou�ers guard. C. J.... Tripp........................ Q'().biO 
Truck. car .. J. C. Barber ..................... ...... . . 660.614 
Truck, cnr. C. M. Carnahan ........ .................. 661.009 1lruck. car. G. G. FJoyd .......................... . . . BliO.89€) 
'rruck running gear. E. WhaJley .................... t)/n.OOfi Truss. J. Fandrey ........ ............................ 6"0$9 5 
'1'ube cleaner. H. F. Weinland .............. ... . ... . tiHO.828 
Turnstile. P. M. Kling . . . ...... . . ...... .. .... .... . . . .  6rC.!1Q2 
'1'ypewrlhng machine. E. \V. Brackelsberg ........ 6IlO.556 
Typewritmg machine. J. Felbel ..................... 6ti O.9R8 
'I'ypewriting machine. B. C. Stickney .. .. ......... ti60.H:17 Unicycle driving mechanism. H. A. Boes .. ........ 6HO.8.% Vacuum�, producing high, J. W. Howell .......... fltiO.8lti 
Valve. H. H. rl'roxel ... .. ................... ........ titiO.f(J3 Valve. double seated. C. F. Murray .. ............. tiHI:i.mJ5 
Valve for water chambers of liquid forcing appa-ratus. ,hut off, H. 8tauff ..... ... . . . ........ ...... 6f.o.935 Valve. pressure regulatmg or reducin�. P. B. 

Taylor ... . ... . ....... . ... . ...... . ............ . ...... 6f;Q,8 72 Vehicle brake. O. V. Bachelle .. ................ ..... HOO.549 
Vehicle brake. H. Magee .......... .... . .... ...... . 600 914 Vehicle gear. low-down short turn . .\t. O. Wickes 600.608 Vehicle wheel, Van Trump & Rowell. ..... .... . . .  "tto.an 
Vehicle wheel. metallic. '1\ Midgley ........ 600.128. fifJO.I29 
Vehicles. drivin2: and speed changing- mechan� 

ism for motor. 1,. Renault. . ......... ......... 1100.924 
Vending machine. stomp. J. MacKlrdy ............ 660.913 Ventilator. See Window ventilator. 
VotinJl:' machine. C. H. OcumpaUl'h ......... 660.m8. lieO.�19 Wagon dump and elevator, J. S. Kidd ..... .... ... flfl(l.!192 
Wa/ilon running gear. A. Hitt ....................... cm:;-Ol 
Wa�on seat lock, F. A. Olmstead ................... fl.nllol 
WaJl"on standard. A. Hitt ... ........................ . fiI-iO.i02 Wan tie, T. E. Grafton... ••• ... ...... . ....... ..... tllj(),897 

(Continued. on. page 303) 

li � STEEL PENS 

L.�!f1!.�l!�Il!�,. A" wh,re M,d, 
Works. Camden. N. J. THE ESTERBROOK STEEL PEN CO. 'lS John St .• New York. 

FUUS 
GAS and GASOLINE ENGINES. H:r!� �g�er - HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 

Lara-est Exclusive Gas Engine Factory in AIDerica. 
Rngines heJd in stock in prinCipal cities for quick deliverY. 

S END FOR OUlt NEW ILLUSTRATED CATALOGUE a. 
FOOS CAS ENCI N E CO., STATION A, SPRINGFIELD, O. 

Stock Ilizes 14 to 22 foot. 
Rafe. Reliable and fully guaranteed. 

Prices $160 and up. Send tor CatalOgue. PIERCE ENGINE CO •• 17 N. 17th Street. Racine. Wls 

50 YEARS' 
EXPERIENCE 

Anyone sellding a 8ketch and description may Quicl;;:ly ascertain our OPinion free whether an invention is probably patentable. Communications strictly contldential. Handbook on Patents 
sent free. Oldest agency for securing patents. Patents taken through Munn. &, Co. receive 
speCial notice, without charge. in the 

S\i�ntifi\ }fm�ri\an. 
A handsomely illustrated weekly. Larg-est cir
culatIOn of any sCientific journal. Terms. f.3 8 year; four months. $1. Sold by all newsdealers. 

MUNN & CO.361 BrOadWay, New York 
Branch Office. b'25 F St .. Washington. D. C. 

��Y Make Rubber Stamps? 
tb�U��;:'i:eI�r�;a�·���

e
��i

a
�yc��l7,

c
:r�t���I������� Chicago. Simple process. Large profits. CiII'culars free. 

Barton Mfg. Co., Dept. A. 338 B'way. New York, U, S. A. 

I The Ideal Hunting Shoe 
The concentrated product of fifty years of sboemaking skill. 'ren incbes 

oigb, Bellows tongue. uppers grar. color, soft as a glove. t.ough as stee'1 cannot harden. 'I'he best storm-proOI shoe ever placed on sale for Klondike. 
miners. 8U rveyurs, en1ineers! a nd any 
�b������ri�l tfa,��es�1 d ��

t 
s�t?s�

e
��

i
��. trans. lll'U,s. ("ataiogut Free. 

M�'ui�Ct��!!.T:9 �d"'!1r'N. 
13th lSt., Philadelnhia.Pa. 

N GUN CATALOGUE now READY. 

E Will he mailed on receiPt 

W of two.cent stamp. 

THE H. & D. FOLSOM ARMS CO •• 316 B'way. New York. 

CRANT TOOL POST CRINDER • • • •  

Veryusefu) in too] rooms and machine shops 
where the Quantity of cylindrical grinding will not warrant the purchasing of an �xpensive universal trinde r. Experimental Work, 

GRA �T d'�?j���'ol°�li l\J�g�)�i�!�i. A-:\��eer:ort. COIIII. 

"Hawkins' New 1900 Catechism" 
OF THE S TEAM ENGINE. 

PRICE, $2.00. 
Postpaid to any address. A practical book a n engille running. valve setting-. etc. Strictly upto-date. Money refunded if not satisfactory. 

THEO. AUDEL CO •• 63 Filth Ave .. New York City • 

An Offer From Harper 
& Brothers 

HERE is an exceptional opportunity for you to become a 
subscriber to HARPER'S MONTHLY MAGAZINE. 

It is only open for a 

MAG AZINE will be 

short time, 

restored to 

as on December 1st the 

its former price-$4.oo a 

year, 35 cents a copy_ 

the 

If you want the strongest serials, the best short stories, 

best descriptive and most timely special articles, the keen

est literary reviews, and the finest illustrations in 

and-white and color, this offer will interest you. 

both black-

Here IS the proposition - it holds only until Decem

ber 1st: 

Send $3.00 now and we 

MAGAZ INE FOR FOURTEEN 

will send you HARPER'S 

MONTHS, beginning with 

the November number. You will thus obtain for three 

dollars what will cost you or anybody else four dollars and 

seventy cents after December ]st. 

H you want to subscribe to either HARPER'S WEEK

L Y or HARPER'S BAZAR, another offer is presented: 

Send $400, designating which of these you want, and we 

will enter you as a subscriber for fourteen 

N ovem ber ]st- in other words, you will 

numbers of your subscription free. 

months, beginning 

get the first nine 

Address 

HARPER & BROT.HERS 
Franklin Square,. New York City 
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