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Students are tall�ht by 1·(I1n:'''i'01l,lelJl.'e all 
uranches of Eledrh-ih' at h'lllW from text. 
Looks prepared L)' the'oel't l,,.;\t:tica! expel"t�, 
lllHh!r the SlIpl"I"\'isioll of able :1rlo1 t'xperl-

etlce(i �let:lrit'al. etlgineers. 'fhoillas A. 
Ellison itldorst$ our institute. The t'lec-
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0111' illterestill�, fret' 1IIIIstritted book. It 
will jlOllit Pllt the 1'!'Dt,itahle way to 
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Improved 
Steam generator, secthnlHl, c. W. /(ewton ........ f!5§,liilt; I An Invention of Great Importance For Sale. �team 8epara�illf! t;IlP, J. H. C(lX et al.. . ...... .... f:§?h,l1 An apparatus in very large demand, having large sales utove sbelf.�. K. Chas,e . . . " . ,""> • • • • • • • • • • • • • • • • • • • • �();�.1.!4 all over th e world. It carries a handsome proflt, and Superp�os�bates, makl!lg, 1.1 . ...,axl. ............ .... f�5�,4;JH 

I 
requites but few simple tools for its production. It is Satur.atmg IDS�rUmel1t, L. Bramson . . . . . . . . . • • . • . . .  f!:?-).�?Q far awav abead of anything of i:s kind, and bas 110 com� Swaglllg qIacblll.e. J. H: 1.I:dlfax . . . . .. . . ... . . . . . • • . .  65a, .. 2h petition. 'l'h18 ilS a real chance felr anyone wanting to SWI,tch. �ee Railway �wltch. . r. ',._ manufacture a cut and rlried article. 8ells at about $50. �yr�nge. �. J: Lander .. .. . . . . . . . . . . ............... . .. . �!.!);)I Appiy to PArrENT, care International News Company, 
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··························· (j;);),D40 5 Bream� Buildings, Chancery J.Jane, Londoll. E. C., Eng. 
rl'able leg fastener. :---:. �L �myth . . .. . .. . ... ... . .. 65;).;'{;j8 
r]'able mat, \V. \\'. Robinson .. .......... ...... . . .... . 655,;-)08 
�f:!�g�(;. t�otl���.�.1�

tiC tallk .
........ ............... f�1;).:)R() 

'I'np. beer . . J. Mohll. ..... ............. ..... ........... f)5i'iAhO 
rr'apping apparntlls. Jiquirl, H. gngel. .. ............ 655,1;72 
f)'ar esters of tufty acids and making same, H. L. 

Diehl.... ... ........ .. ..... .. ............... U5;\208 

GAS ��9 GASOLINE ENGINES 
WATER .MOTOR...!» 

BA(.KU� WATER MOT :'_.1. .... NE.WARK N..J. U. 5-, A. 

Tele!2"raphic transmitter alld receiver, {'rebore & 

III 

Our Latest Improved 1900 Model i. 
SUbstituted for the Gram=o�phoDe. 
which i s  abandoned, including its 
name. • • • • • • . • • • • 
The rights of the ZON=O=PHONE 
are exclusive under the joint pro
tection of the patents of 

NATIONAL GRAM·O·PHONE CORPORATION 
UNIVERSAL TALKING MACHINE CO. 
AMERICAN GRAPHOPHONE COMPANY 

COLUMBIA PHONOGRAPH COMPANY 

which companies have made an agreement be
tween themselv8s for legal protection and com
mercia! advantage, All persons selling any 
style of disc machines other than the Zon-o
phone will be prosecuted, 

National Gram·o.phone Corporatlen 
Broadway, cor. 18th St., New York City 

ICE 
lW�� �):=��� IrrpE: WHEELS� MODELS &.. EXPERIMENTAL WoRK�SMAL.1.fMCHI"(R'I' 

NOVELTIES S. ETC. NE.W':O :iTEN-ell WOR"'S 100 NASSAU S"!' N.l'. 

Experimental & Model Work 
Cir. & ad'l'iCf'j-re..e. Wm. Gardam & Son.45-5l Rose St.,N. Y. 

D'AMOUR & 1I TLEDAlE MACHINE CO, 130 WORTH ST., NE.W YO..B..K, 
nish or in sillall monthly itl�ta'!Il·It'nts. 

W t' teach a lso "\h�(·hfini<·ul I<:IIL.'; neer
i .. "" :\h'l.'hunlt'lll Jh·awlnj.t. et('. 

�quier...... .. . " . . . . ' . . .  , .•. . . . ...... fi5G.:tW 
rrelepllOnic apparatus, A. tirahHm .... , .. , .  , . . . . • . .  b5:).1;20 MODELS & EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. ltlake IUodels of Any ltIachine to OJ'del·. 
'l'e1epbony, mu1tiple, E. A. Faller ... ...... .. . . ... .. fJ55.fi51 
'I'emperRtllre indicator, {:>lectrie, L. S. \\'ilder ... ,. jj5;").:·j)7 
Tentering macbine clip, F. 1. Dalla .... ........ .... li55,:W5 
f],'hread tier, ,J. \V. :McCarthy ............... . .. . .. ... li55.571 

The Eleetrleul Em!lu('\'r In�tltute of (;or-
rc8Po,\�:�� .. �Jl�{:e�\�O��e�!e�T

t�/�: 240 

E, V. BAILLARD, Fox Bldg •• Frankl in Square, New York. T U RBI N ES nr 8endfor Circular ·.·
.
;U." 

JAS. LEFFEL & CO. 
8pringfield, Ohio, U. 8. A .  

Swiftest, Strongest 
Saves Most and Lasts Longest 

emington 
Standard Typewriter 

Broadway. New York. 

THE whole history of the 

world is written and pic-

turec week by week in Collier's 

Ticket book, coupon. G. C. \Vadleigb .............. 6."k{.425 
Tidal force. means for utilizing, P. �oisrame . .. .. li55.-i:H 
'rie plate. \V. (;olrlie ... .... .. . ..... . .... ...... ...... 655.400 
rr'ime re:.orlier, II. Oeste ... ........... ........ ....... 655,45:{ 
f],'ill for illClosillg' tlre�el'ved provisions, foods. 

etc., A. \ V. :\laconoehie ....... .... . ............ r£5,448 
Tire fastening, pneumatic: . . 1. A. Berger ........... ti55,ISil 
Tire separator, D. ,J. Lahay ...... .. .... ....... ...... 655.250 
,]'ire valve, pneumatic. K \\' . :\lcCaslill ... , ........ 655.451 
�l:���� ���

i
�l�cie �'h��\�, �;:�'118 'f'()-r' �E'cl;riiig' T�b� 655,

2
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) 
ber, R A. Brine .......... .... . ..... ... : . ........ 655,1911 

Tubacco artificially. apparatus for curlllg-, D. J. 
gtly ..... .. ....... ............... . . . ............... 655,214 

Tobacco softening macbine . . J. K. Proctor ... _ .... 655,51::: 
Tongs, bousebold. '1'. F. Smyt he ..... ............... t).;j5,4fii) 
Too\. combination. G. ,J. Caoewell. ................. 655,324 
Tootb crowns, making separable matrices for 

seamless. S. C. Snyder .......... ..... ........ ..... 655,525 
Toy, etc., spring actuated mechanical, P'. J. Gus-

tine .... ... . . . . . .... .... .. . .. .. .... ... '., .......... 655,ft21 
'l'rack sanding- device, G. W. Mudd ............. ... fib5,:105 
'l'raction engme. G. Adamson ....................... 655,294 
Trap. See Steam separating trap. 
Trougb. See Feed trougb. 
'rruck bearing, car, C. H. Hartman ....... , . . • . . . . . fi55,fi24 
Truck, car. G. L. Stuebner . ... .. " ................. fi55.4t-i5 
'l'I'uck frame. car. E. S. V,loods.......... . . . . . • .. . 6.�,:;St) 
Truss, hernial, R. W. Bruwne . .... . . ............... ,�).· •. "(II 
f)'russ. bernial. H. W. ,Johnson ..... ...... ....... ... t�"'·I.:�I:.r) 
Truss pad, A. J. Davidson .... . ...................... fib5.20H 
Truss, pile, D. L. Uarver . ... ....................... 65:),fil8 
'Pruss. umbilical. H. C. HaRh ........ " .......... .. Wj.),514-
']'uhing .  metallic, '1'. ::\-1id�ley ... ..... . . ......... .. .. fi5f),:{04 
f)'urbine rillg of blades, steam. C. A. Parsolls et al 055,414-
Turn tables, pivlltal bearlllg for. O. Hoff . ......... too,4S!1 
'l'urulIlg backstays. device for, H. C. :---)chemmel. .. too.582 
'l'wyer, Tbomas & Fisber .. . .......... . . .. . .  , ....... fJ55,528 
rl'ypewriter. telegrnpi1i(\ H. Kubler . .... . . . . . . . . ... tib5,2-i!1 
f)'ynewriting machine, ,J. O. Fowler, Jr ....... . , .... t;55,ti52 
Valve. C. Gll iland ...... ...... ....................... ti55'::;·12 
Valve gear. \V. M. :\Iue.grave.... . ................ 6 55.5fj!) 

Weekly. So well written and ��II��·. ����ci �gi:u��e��' \¢'. �:)(W7)�;cie·s·oil
·
.·.:::. �::. !�;h�� 

Valves. diapbragm fur pressure re$:ultllll1�. A. 
\\'. Cash..................... .. ......... .. . .... j)5b.:1fi1 

so well pictured that it is 

the leading illustrated 
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\'ehicle. motor,.J. r1\ Dougine ..... . .. . ..... ..... li.1b,;U!) 
"ebicle motor frame attaclnnent.. L. :K Brookes. H5;,),l;70 

record of Vellicle steering mecnnillsm. (;. L. H.eenstierlla . . li55,tifiO 
Vehicles, safet,y device for electriC, F. E. Case.· .. li6;i:--;89 
Velucimeter. marine. P. �cbultze , . ................ t)5.1,521) 

t t d h th I Vendlllg machine, coin operated, J. Grice .. ...... ti5.1,4;{7 curren even s an as e arg- Veterinary obstetrical instrument, J, Markus"" tii>5 ,257 
ViullU. L. H. HaiL .......... . ' ........... ... ...... f)�5.622 

est circulation of any eriodical, �����Il�gg'��::l�;���o��st:uc����
a
gi,

e
�:wohlge: 6.'�,:72 P rnutb ............. . ... ... . .... . .................... {")'I, ... IO 

I
, \Valls, etc., facing �ol'. }1�. Pruss .... . ................ ti55,.454 

in the world that sells for three ��::����;� ;',i��%\\"�: ��'Wa��I�J1�.�:��:::::::::::::: ;�:�:M 
dollars or more per year. 

On sale at all newsstands. Price 10 cents per 
copy, Sample copy f"ee, Ad�ress CO l-LIER'S 
WEIr,KLY, 525 West 13tb Street, New York City. 

\Vnshin� machiue, L. L. Kellogg .... ............... t.i5.1.1i2t; 
\Vashillg machine. II. K Smith ..................... li55,587 
\Vater bag, T.J. M. Hansen ... . ...................... .. {)65,485 
\Vater closet fiusbitH! apparaLus. A. J.Ja Bonte., .. 6.5.o1,;-)(J;{ 
'Vater cluset varve. H. T. C. Heuck . ..... ... ... .. . . ti55,2;{3 
Water beating- apparatus. \Y. Rocblitz .. . .... 656,051 
\Ybeel. See Cam wbeel. Fiftb wbeel. \Vind 

wheel. 
\\'illd wheel. '1'. O. Perry .. . .... .. . . ................ fi55.27O 
\\' illl1ing macbine. B. A. Stewart .................. fj55,271J 
Window, O . ..\1. H:dwards ... . .... ............. 655,331. ti55,;--r32 
Window cleaner, S. C. Lawlor ...................... 655,366 
\Villdow lock mecbanism, reversible , W. H. Tal· 

boL .. . . . . . . . . . . . ..... . . . .. . . . . . . . .. . ............ ,," 651;,382 
Window screen, Tbomas & Hark .... .. ....... .... 655,500 
Wil'e fabl'ic, woven, Lneklin & Fox.... . ....... 655,253 
\iVlI'e, Hlal!bine for formin� screw tbreaded. G. 
Wond. impregnating, J. Schenkel. .... .. .......... 655,459 
\Vood to fiber. mecbanism for reducing. J. 

50 YEARS' 
EXPERIENCE 

An�'olle selJ(iillg" a sketcb and description may 
quickly ascertain our opinion free whether all 
invention IS probably p'ltentable. Communica· 
tions stnctly confidential. Handboo k on Patents 
sent tree. Uldest ag-ency for securing patents. 

Patents talien through )-lunn & Co. receive 
speci.al noNce. without charge. in the Sti�ntifit .Hm�ritan. 
A handsomely illustrated weekly. J.argest cir· 
culatlon of any scientific journal. rr'erms. $3 a 
year; four montbs, $L Sold by all newsdealers. 

MUNN & CO.361 BrOadway, N eW York 
Branch Office. 625 F St .. Wasbington. D. C. 

...,he Perfect 1·12th High Angle 
Homo. 1m. Objective, $30,00. 

Special price to Collegef:'. 
Send for Micro. Bargain LiRt 

No. 1 2. 

Asbesto
Metallic 

�����Packings 
Unddn ...... ............ ..... . ..... "." ............ 655,223 1 
Askins, ......... � ....... : .............. " .......... (!§5,�95 Williams Brown & Earle Wrel1Cll, Coben & '- ackhelm .................... ... 655''''95 1 . ,  

SHEETING, GA SKETS, TAPE and PISTON PACKINGS, 
Will stand the highest pressure for either steam or 

hydraulic work. iT lVritejor samples and price list. 
C, W, TRAIN�1( MFG, CO" (Est 1874), 88 Pearl SLlloston, U, 8, A. 

A COMPLETE 

Electrical Library 
By PRO." T, O'CONOR SLOANE. 

An inexpensive Hbrary 
of the best books on 
Electricity. Put up in a 
n e a t  f 0 I din g box, aa 
shown in cut. )1'(lr the 
student. the amateur, tbe 
worksbop. tbe el�ctrical 
e n g i n e e r .  sci1ools a1Hl 
colleges. Comprising five 
books. as follows: 
Arithmetic 0 f Eiectricity 

138 pag-es, ' , . $1.00 
Electric Toy Making, 140 

pages, . . . . . $1.00 
How to Become a Suc

cessful ElectriCian, IF:9 
pages,. . . . $1.00 

Standard Electri�al Dic-
tionary, 682 pages. $B.CO 
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. ··· .. ····" .. "··'" 655,312 Dep't C, Philadelphia, U, S.A. 
--- A NY interes ted in Art, Ar· 
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Bad.e, �'. B. �tephellson, ,Jr .. . . •. . . .  ,," ," ,,' " '" 33,04.; I The Air Brush Mfg. Co. 
Ca�ket, :\'laxwell & Andersoll. �3 04:-:; I Cultivator sbovel. ,}" Charity ...... :::::·.:�::::::· .:: 3?�05,� 80 Nassa

l
ll Street, 

Douche pan. D. Hog-an .� .. , ............. .... �.�.04�' R.ockfoL·d,. II., U. 8. A. 
I<:asel, II. B. Perry .... ........... ......... ... " ...... 33.047 ----------------------
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,
ep Your Horse Healthy 

Nut lock washer, W. � .. Ball. ......... ................ ,j:J.lM SeC that his stable Is Utt d w'th Pell or pellcH holder, E. N. Uilfi�lan ..... ....... " .. ;;:j,04� LOG�N'S PATENT STALL DRAIN \Iil. dress. sllle�d r �af�ty, L. A. Craven . . . . . . . . • . . . . .  ,i?,04b wi.leu 4'urrlc� 011' ull 1111 U llnll lw(l (Hlurs. ITUll!p caslllg, C. 1. � letcber .......................... ;).t05! ."tl\'C .. '" it t' , .. -!ol In on' y, fir. P('olnugs '\ eblCle budy, motor. ,J. H. MacAlman ........... . .. 33,05;) fllO nnllllt1l'� 11ft! 111111 uci{l� tf) It� wCful-

LABELS, 
"Blackine," for a pnlish for black shoes. Burkard 

Blacking and Oil Company........ , ............. 7,726 
.. La Defensa," for cigars, Gonzales. Mora & Com· 

pany ..... . .. ......... . _ . .... .... ..... .......... .... 7,124 
.. Old Glory," for rope. cord and twine. Anniston 

Cordage Company ......... , .... .................... 7,7 28 
"Penolia Candies," for peanut butter c andy. 

Penolia, Foorl Company ............................ 7,726 
.. Pete Dailey." fur Cigars, 'r. J. Dunn & Company .. 7.725 

PRINTS, 
"Cig-ar Mold Code and Si;ze List," for cigar molds, 

l\tiller, Du Brul & Peters �lanufacturing Com. 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  251 

m.·�� 'T1r' llool"'t!I FYI r. 
I.U&:UII �1l1l'lilr� 111'1' ... • "., .. 11 t'fllupuny. ������ 

Itja� Uroa .. lwu,:" X,,·\\' YorL.. -: 

$500A DAY EASY FOR ALL WILLING TO WORK 
- Gold, SlIver, Nickel, Metal 

.... , Btl At home or traveling, taking , .......... , .• '''.0 and selling I-Jlrof. Gray's ','-C·�··-"--:'. PlateSa:;t�fltl��t�t;����: eXJ>e,r!pnc". Heavy plate. Modern 
plating. manufacture 

outfits, all si.ze8. Guaranteed. Onlyout· 
(its complete, all toolS, lathes, materialS. 

t:., ready for work, We teach you 
the art, furnish lIecrets and formulas 
ny. Parnnhlet. samples. ete., FREE. 

('l"tlnll' Work •• CIN()INNATI, 0 

FiVe VOlU"fIlC,Q. 1,300 pagc�. Electricity Simplified 158 -- --
and over 450 illw·:traUons. pages, . . . . .  ifh.oo 

I 
A printPd ('OilY of tbe sDeclfjcation and drawing- of 

A valuable and -tndispensable addUion to even) librm'y !lll�� patent mlhe tnreJ!nin� i1�l. ()r any patent in ur�ll t 
Our Great Special Offer.-V{e Will �end prepa'id lct������mf��rJ:;r��;�ln(;�a��r�L���et��r���h��g���--��� t�e ab?ve five vol.umes, ila.ndsomelr bound In bh�e cloth, 01' tbe patent desirea. fUld remit to :\'iunn & Co .. ;-)61 With silver lette�Hlg-, an� mclosed ITl,a ne�t foirling bOXi Broadway. New York. Special rates will te g-iven where 

F:i��w�fn$��O�ul��a��Oen,c�\;�I�t�PB
e
e�a,�fee;��rir a larg-('; number of copies ar� deSired at one time. Prices $160 and up. 

price of the five volumes is $7.00. en nadian par enf� may now be obtained by the 1 n· 
Send for Catalogue, 

AUTO;UATIC JUACHINERY BUILT 
to order. Our faCIlities and experience in this line are 

�;��t����\\�'r��fa���t;.���a1 �;t�:��e correspondence 
OTT. IUEItHENTHALElt COMPANY, 

Incorporated. Baltimore, .l1d. 
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metal core boxes, etc., with shop right. Pat ents also 
for sale. No experimental work-ready to manufactUre. 
Address LUUl� HECK,35 N. J, R.R, Ave., Newark, N.J. 

C,L.HOLCEN 
S 1336 BEACH SL PHILADELPHIA PA. 

REGEALED ICE MACHINES 
SEE nR�T PA ( S(.ltNllfl' AMERICANStPt.2.119g. 

Expetlmental Science 
By GEORGE M, HOPKINS, 

20th Edition Revised and Enlarged. 

914. Pages, 820 Illnstrations. 
Price $4.00 in cloth; $5,00 in half morocco, postpaid 

'PHIS is a book fun of 
lnterest and value tor 
Teacbers, S tu  d e n  t B,  
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. l'his splendid 
work gives young and 
old snmething worthy 
of thougbt. Lt has iu
fluenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in
formation that will en
able him to compre
bend the great im
provements of the day. 
l t furnishes sugges
tiuns for hours of in
structive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

MUNN & Co., PUBLISHERS, 
Office of the SCIENTIFIC AMERICAN. 

361 BROADWAY, NEW YORK. 

$75 Month and Expense8; DO experience 
needed; position permanen�; 8�lf-se�ler, 
PEASE MFG. Co.,Stat'n to. CInCInnati. O. 

NOVEL TIES & PATENTED ARTICLES 
Manufactured b.v Contract. Pnnching Oies. SpeCial Ma
chinery. E. Konigslow & Bro., 1 81 �eneca St.,Cleveland,O. 

GRINDING MILLS ��
R
ar���:!{��nE�: 

versal Eccentric Mill. Address J. �. & G. F. 81M p
SON, 21'0 Rodney Ioltreet, Brooklyn, N. Y. 

INVENTIONS PERFECTED. 
Accurate Model and Tool Work, Write for Circular. 

PARSELL & WEED , 129·131 West 31st St .. New York. 

VOLNEY W. MASON & CO., 
Friction Pulleys,Clutches&Elevators 

PROVIDENCE, R. I. 

Stock �izes 1 4  to 22 foot, 
Rafe, Reliab1e and fully guaranteed. 

PIERCE ENGINE CO" 17 N, • 7th Street. Racine. Wis 

ventors for any of we lTIventions nam ed III the fore· 
I\IIUNN &. CO., Publishers, �oing hst. provirll�d tbey are simole. at a C08t 0 f $4;'i eacb. 

If comoiica:ed the C08t will be'a little mO re. For full 
lnstructions addreBs Munn & Co .• 361 Broadway, New I 361 BROADWAY, NEW YORK. York, Olherforeilmpatentllmayalsobeohtained, Packsln5IDallcase. 

Puncture Proof Folding Boat�. A�opt"d by ti,e U, S. War anrt Navy Depts, in 
March and �epL, l8W. Only IDf'dal and awarrl at \Vorld's Fair. Beautiful models, 
perfectly s�fe for family as well as sport:-sruen's use. Sai1s. centerboards. rudders. 

Send 6c. for catalog, 50 engravings. King Foldmg Canvas Boat Co •• Kalamazoo,Mich •• U.S. 
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