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ijaluablt BOOkS. 
�� 

EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKINS. 

'I'HIS Is a book full of 
interest and value for 
Teachers, S tud  e nts, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This splendid 
work' gives young and 
old something worthy 
of thougbt. It has in
ttuenced 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
vrovements of the day. 
1 t furnishes sugges
tiuns for bouI's of in
structive recreation. 2 0tb edition. Revised and enlarged. 91� pa�es. 820 
iIlus. Elegautly bound in cloth. Price, by mail, post
paid, $4.00 ; Half Morocco. $1).00. 

� 
Liquid Air and the 

Liquefaction of Gases. 
'fhis book contains tbe full tbeory of tbe subject. It 

gives the entire history of the Liquefaction of Gases 
from the earliest time to the present, and contaiuB an 
illustrated descI"iption of all the eXperiments tbat bave 
excited the wonder of audiences all over the country. 
It is a logical explanation and application of tbe princi
ples of liquefaction, a history of the t.heory. discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of tbe century. Startlin" developments illustrated by 
actual experiments. It is not only a work of sC'ientiHc 
interest and authority, but is intended for the general 
reader, being written in a popular style-easily under
stood by everyone. 

By Prof. T. O'CONOR SLOANE. 366 Pages. With 
many Illustrations. Price $2.1)0. 

� 
A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANE. 
An inexpensive library of tbe best books on }4�lectricity. Put up in a n e a t  f o ld i n g  box, aB shown in cut. For the student. the amateur. the workshop, the electrical e ng i n e  e r ,  schools and colleges. Comprising five books, as follows: 

Arltbmeticof Eiectricity 
188 pages, • • • $1.00 

Et'::�� '�o: ��ki.n�ltz 
How to Become a Sue-

:�si�1 .�aec:r�ci�$l� 
Standard Electrical Dictionary, 682 pages. $3.00 
E�;i��it: �i�p�IH.ed$lfxj and ave?' 

A valuable and mdispensable adcUtian to eve1"lJ libra1"lJ. 

Our Great Special Offer.-We will send prepaid tbe above five volumes, handsomely bound in blue cloth, with silver lettering, and inclosed In a neat fOldii/i b071 tl''''fc';,W�inga�Jllu:��ai��'ca';';�I�t�ps';,��a��ere��rar price of the' five volumes is $7.00. 
� 

THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, 

Notes and Queries. 
Edited by ALBERT A. HOPKINS. 

12,500 Receipts. 708 Pages. 
rrhis s p l e n d i d  work contains a ca r efu l compilation of the most us  e f  u I Receipts and Replies given In the Notes and Queries of correspondenst as published in the SCIENTIFIC AMERICAN during tbe past fifty years; tog e t  h e r  with 

��nrm;�J::n � b�e 
dltiOns. () v e r 12,000 selected Recetpts are here collected; nearly every branch of the use fa I arts being represented, It is by far tbe most comprehensive volume of the kind ever placed before tbe public. 

Price $1) in cloth; $6 In sheep; $6.30 in balf mo
rocco; postpaid. 

� 

Gas, Gasoline, and 
Oil Vapor Engines. 

The Only American Book on the Subject. 
A book designed for tile 

�eneral information of ev
eryone interested in this new 
and popular motive power 
and its adaptation to the in
creasing demand for a cheap 
and easily managed motor 
requiring no licensed enei: neer. 1.'he book treats of 
tbe theory and vractice of 
Gas, GasoJine. and 011 En
gines, as designed and man
u fac t  u r ed  in the United 
States. It alElo c o n t a i n s  
cbapters on Horseless Ve
bicles, Electric Ligbting, 
Marine PropuJsio�, etc. 

�.� '. GAS GASOLINE 
OIL ENGINES 

HISCOl<. 

® 
By GARDNER D. HISCOX, M.E. 270 Handsome EIlIIirav

Ings. Large Octavo. 366 pages. Price $2.30. 
Jr Fulldt8criptive circulars of above book8 wlU be rnaUed 

free upon application" 

MUNN &. CO., Publishers, 
361 BROADWAY, NEW YORK. 

I (ieutifi( �tutri(au. IS 

Street sprinkler, J. L. StiebeJ. ....................... 639'788 1 WHAT HAVE YOU IN m����:m: R.�': �'lfJei;rand:::::::·::::::::::::::::: �g:M� Spec.·al·lndustr.·al Mach.·nery 8urfaclng bodies, H. Rosenberg .................... 6;l9.8n7 Surfacing wheel. wet working, C. G. Warner ...... 63�.955 
�.:�y:.in§eceh:���� �:tl�ock. E. B. Weston ...... 639.877 w� have constant inquiries for special A�erican Ma-

¥��fs�bl��rynB':;t{,\�e�e:hnsfe�1 ���J�t&lll:rJ3e�:��� 

WANTED �g�lffdle�tg��';iI�;�"aaJt �I�� 
or longer. Address l'aJm.etto li'fbre Co.,ll're<lerICk; l.tll _ 

rl'ablet making macbine, A. Colton ......... ....... 639.919 chInery for the European Market. Somethmg new and 
Telautograph. Ji-'. W. Cushing ........................ 639,71li without competition. Our facilities for placing same Telephone attachment, D. OU �n. ................... 639,768 are unequaled. Correspondence solicited. Telephone attachment, H. J_ RIChardson .......... 639,826 Telephone instrument. J. J. Schoenleber .......... 6,'m.830 Offices: London Paris Berlin etc. 'J'en0111Il)l machine. J. E. Rinker ...... .............. 639.7'(2 ' , , 

M O D � ' S I .... CAT"COGuLS ".c.£. 
� ... .., c. � UNION MODtL WORKS 

&. c:. EA",,", W 193 CLARK tHIe. GO. 
Tblll couphng. B. B. Crawford ...................... 609.714 GEO. D. M OFFAT CO., Monadnock Bldg., Chicago, III. Tbi1l coupling, H. O. Simle .......................... 639,780 'I'bill hook for holdback straps. S. D. lIor.ton ...... 639.985 Threshing machine, W. C. Wilka ............. . ..... f;;�I,838 Tire feuder, pneumatic, J. Coan • . . . • . . . . . . • • . . . .  6.'ID,846 Tire, pneumatiC, B. }<I'. rraylor ..................... ,' 639,951 Tire, vehicle, D. E. Bennett ........ ................ 6W.082 'rife wires or bands, jOint fastener tor,li'. W. Kin-ney ..... ............................................ 640,000 
11�:B���iggi��r frgir::���fa������i�nWatI:�I�.s w': 639,986 &-L. H. Swain . . ............................... . 639.949 Toast holder, J. C. Kirby ................. .......... 639,740 Toe clip D. Basch ......... . ......... ................. G!19. � Tool bandle. W. Robertson ....................... .. 639.773 Traction wheel, W. McKone ................... .... ti39,758 Trolley. B. F. Adair ..... " ........................... 6:lR88 0 Trolley. E. Penning·Dupuis........................ t};1�Sl32 l'rolley wheel. G. E. Mittinger. Jr .................. 64 0.0U9 Truck frame. H. C. & W. B. Stalder ................ 64 0, 042 'l'ube. See Pneumatic dispatch tube. '1'ul<'. sbaft, J .  K. Cbristy ............................. 610.157 Twine holder, O. Andrews ........... ............... 639.!l41 Typewritinll machine. J. A. Sommerville .......... 639.912 Umbrellas. etc .. bandle for. F. C. Hull.. ........... 639.731 Underback, Ortb & Schimper ............ .......... 63U.761 Urinal spray nozzle. W. U. Grimths ................ 639.971 
�:�1�re�1�.c����e:�·. �:. ���.�:�.r: ' ,' ........ : .

.... : .... :: ... :: �g:rtJ Violin. H. C. Perry ............................ ...... r 639,764 Wagon. dumpmg. Greeley & Bartlett .............. MO.l29 Wal<'on ",ear, J. T. Watkins .......................... 64 0.055 Wasbboiler. J. Brown............................ .. 639.844 Washing machine. D. H. Boor ................... .. 639,885 \Vatch balance wheels, manufacturing, A. Math. ey·Duret ........ .... .............. .. ........... 63�.821 
� :�� :��vt���r p�� �j..I6�� �jSoh',iso'Ji: : : : : . :639�7;h: :�3:��1 Weather "trip. G. L. Scoville ..................... 639,831 Wheel. See Surfacing wheel. r.!'raction wheel. Trolley wbee\. Wind motor. J. S. Landon ........................... 64 0.003 WindmiH regulator, automatic, Rockenbaugh & Miller ............................................... r.39,827 Window frame. W. Romuender ................... .. t).19.to\fifi Wire reel. W. W. Levett.. ................... .. .... nil!l.b18 Wire stretcher. O. Andrew ....... .................. 640.074 Wire stretcher. W. S. King .......................... ti3!1.815 Wire stretcher. G. W. Warner ..................... . 1i&1.�7Ij Wire tightening device, rl'erry & Stowell .......... U40.U4:1 Wrencli See Monkey wrench. Pipe wrench. Ratchet wrench. Wrencb. Libby & Swett............................. 610,005 

DESIGNS. 

gr���n���ki�:�: ��';Jk::::::::: : : : ::::::: :::: :: : : . ��:R�� Bottle, A. Kronko�ky ............................. . H2,OZi Box or crate fnstener. ri'. J. Watson ....... ......... ;�2,0:m Ca r ceilinl:, J. H. Horne. .. .. .. .. . .. .. .. . .. .. .. . ... �2.O:1:1 Chafing dlSb, J. P. Stel)pe .......... .............. . a2.02H 
8g�:��f: tt·o��e'it.rd:.::::::.::: : :: .::: .::: ::: :::' .. :: ��:�g� Display rack or similar article, 'r. �I. Hartman ..... 32.042 Door securer, W. H. Phillips . . . . . . • ,., . ...• ...... ... . :�.030 
}�gg beater frame, 8. R. Munson ... ........ ' .... '. . 32,02R �'abric, woven. W. T. Smith •• . . . . . . . . . . . .. . . . . . . .  ' " 32,0.13 
�i!r�3k�E�i��?i�rdi���1: .�'. �'. :�t.�.::::::::.:::::::: ��:�i Hinge, barn door. J. W. Jones . ...................... 32.002 HiDl,e, car door. J. W. Jones .......................... :12.031 Hook, harness, C. P. Larsen .......................... 32.0;� 
�:�:�,s��f.':i. ���riie:::::: �:::::::� �� � � ��.: ::::: ::: �� Plate. child's. J. H. Strugnell .... ................... :12.025 Puzzle board, T. A. Kughler .............. ............ 3'2.04� Rack, hall. E. P. Kinsbery ...................... ..... ;{2.04a Radiator. E. I'. RDs...................... .. .......... :12.010 Stove, Cw e & Bertram .............. . . . . ............. , 3'2.0H Tires, interior securing band for rubber. G.Meyer. 32.0;.{7 Toy bank, D. M. Galor .... . . . . . . . . . . . . . . . .  • ........ :12,048 Truck suspension link, car, W. S. Adams ...... . ... . ;,2,(';)4 Washstand, W. S. Hamm .................... 32,041 to :12,0,16 

TRADE MARKS. 

Bfs����'ctan1: ��b'!���;'ii:::::::::::::::::::::::: .... :tn� Don� and tOYs .• George Borgfeldt & CompallY ... ... 31,92! FabriCS. certaIn named woven. Minot. Hooper & 
Foo�oftrRfrifatits· 'aiid' invalids,' 'smiiii,' ·:kii·lie·· & 33,9�6 French Com pan f. .. . . .......... ... ..... .......... 3.�,928 Food. wheat breakfast. Pi llsbury -Wa,shburn FIOllr Mills Company ............................ 3.1.929 to 3;),932 Incandescent mantles, Cosmopolitan Incandes-cent Gas Ligbt Company.. .. . .. .. .. .. .... ... .. .. 3:1,951 Lamps, incandescent electric. J. C. Sterns & Com-pany ................................ ............ ... 33.952 Measuring instruments. certain named. N. Gerber. ::S3.�155 Medical compound. cerulin named, A. G. lfinney .. ;i;�.94.'i Medicines. berbal. G. W. Johnston .................. 33,9iiO Oat food, Pillsbury·Wasbburn Flon!' Mills Com· pany ........................................ 33,:ll.3 to :13.937 Oils for certain named purposes. A. Bell. ........... 33 9td Rules, edgewise folding, Stanl ey Rule and Level 
Sbi�?���h�8:VY: 'ilino"1,' Hooper'&, com·paiiY�.'��� ��:� Soap, toilet. Lever Brotbers ................... 33.944, 33.915 Stoves and ranges, Scranton Stove Works ....... .. 33.956 Tobacco, leaf, 'fhorpe & Ricks ....................... 33,942 1.'obacco. smokIng, G. H. McCann & Company .33,94 0. 3:1,9U Underware . . with the exception of hosiery. W. 
ver��}t,:!e� �����Plbrik'eil'o'{' ii:iberfeid' Com.' 33,925 

pany ............ .................................. . 33,949 Washing fluid. M. Scbmitt. ........................... 33,946 Waters, certain named still and aerated, Crystal Water Company ........... ........................ 33,939 

LABELS. 

"Atwood's Single Binder," for cigars, H. P. At-wOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7,263 
•• BelOit X X Brand." for butter. J. S. Morrison ..... 7,264 
H Corn," for canneti goods. United States Printing Company ....................... , .... ................ 7.265 
.• Dove Brand." for canned �oods, Wight & Wes-losky Company ...................................... 7.266 
.• Magic Square Digital Puzzle." for puzzles, E. A. Crosby ...... ............ ............................ 7.261 .. Mason's Challenge Black Dressing." for a com· pound for dressin� leather, James S. Mason 
.. M���J?:3b"a:lie·lige (5ombi'tiatio'fi'R:uBset cleaJe;�" 7.271 

for a compound for cleaninJ{ russet leather, James S. Mason Company .......................... 7,268 .. Mason's Challen�e Combination Russet Cleaner and Polish." for a compound for cleaning- and pOlishing russet leather, James S. Mason Com· pany ............... .................................. 7,269 " P. K. Antiseptic Compound." for a medicine. J. P. Piq UEtt ....................................... .... 7,207 .. Paz De Ore," for cigus. American Lithographic Company ................... ............ ........... 7,262 

PRINTS. 

" li�rom Rean to Cup," for cocoa and cbocolate, Huy-ler's .......... ....... ; ................................. 192 

A priutpd l·.ollY of the specification and drawing 01 any patent in the foregoinjl list. or any patent in print issued SInce 18ft). will be furnished from thls Office for 10 cents. In ordering please state the name and number of the patent desired. and remit to Munn & Co .. 361 Broadway, New York. Special rates will be given where a large number of copies arp. desired at one time. 
Canndian parents may now be obtamed by the in� ventors for any of tbe Inventions named In the fore. gOing list. provided they are simple. at a cost of � each. if complicated the coot will be a little more. For full Instructions address Munn & Co .• 361 Broadway, New York. Otber foreign patents maT a1110 be obtained. 

MORAN FLEXIBLE JOINT 
for �teunh Air 01" IJiquids. Made in all sizes to stand any desired pressure. Sendfor red'Uced price list. 

Moran Flexible Steam Joint Co., Inc'd 147 'I'bird l:ltreet. LOUISVILLE. Ky. 

fitcbburg • 

Railroad 
HOOSAC TUNNEL ROUTE 

between 
New England and the West. 

J. R. W AT�ON, 
General Passenger Agent, 

BostOD9 Mass, 

Premiums 
Awarded to the PRAIRIE STATE INCUBATOR. Guaranteed to operate in any climate. Send forcatalogne. 

PRilRlE STA.TE INCU8.1'fOR co. lIomer tlt"P .. 

50 YEARS' 
EXPERIENCE 

Anyone sending a sketch and de�cription mny Quickly ascertain OUI' opinion free whether an i!l Vention IS probably patentable. Communicahons strictly confidential. Handbook on Patents sent free. Oldest agency for securing patents. Patents taken through M unn & Co. receive 
8pecia� notice, without charge. in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. I.anrest cir· culatlOn of any scientific journal. Terms, $3 a year: four montbs, $1. Sold by all newsdealers. 
MUNN & CO.361 BrOadway, N ew York 

Brancb Office. b'25 F St .. Washington, D. C. 

NOVELTIES & PATENTED ARTICLES 
Manufactured by Cont.rnct. PunchIng Dl , POOI.aI.Ma
CbIDQry. l!l. Koolgsl ow&Bro. , l81 Seneca t .• Clevoland,O. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. Baillard, 106 Liberty St •• New York. 

�� 
TYPE..WHIi.EL •• MODf:LIIL(XPERIMENTALWOfU(.� T 

• 

NOVEl:TlES & ETC. NEwtO 5TE"CIL WORIliS 100 "AUAU 5. N.T .. 

FOR STEREOPTICONS AND SLIDES 
Moving Picture Machines and Films, write William8, Brown & Ea1'1e ,920 Chestnut St., Pbiladelphia, Pa. 

Experimental & Model Work 
0 .... &: advicefr ... Wm. Gardam &Son .45-51 Rose St.,N.Y. 

Inventions Practically Developed. 

�.�n':O��"c�iWI��:re Pr::��rn� ���, ��o���t�S,�iN�': 
I BRINDING MILLS t�Ra:d�� C�t��P�n�: 
versal Eccentric Mill. Address J. �. & G. F. SIMP. 
80 , 2R ltodJley !;neet, Brooklyu, '. Y. 

UNITED STATES PATENT g� �c.l�� ty a!:'pliance for higb speed steam engines. Establisbed 
�'il ���ae�gi!�_ °w�hiI?,��in:::�'77fa��� ¥lr��d to 

For Sale or Rent. ���or;n':it�,¥J'U�ed�ye�! side track C. M & St. P. R'y. Water-power. Opportunity for machinist also. Inquire of GEO. M. PIERCE, Broadhead. Wis. 

GAS ��I) GASOLINE ENGINES 
WATE.R MOTOR.� 

BA�KU� WATER MOT R co. NE.WARK N J U 5 A 

UBMARlNE TELEGRAPH.-A POP-
ular I\r1JQJe upOn CIlble telegraphing. ...'NTIYIO AM· 
ERIOAN I;rPPLI!MENT 1 I a,l. Price 10 celltS. .'or _ale by Monn &; Co. and all newsdeal"rs. 

PltR�� VAP�R tAUN�H�� 
Stock 8izes IHo 22 foot. 

Safe, Reliable and fully guaranteed. 
Prices $160 and up. Send for Catalogue, PIERCE ENGI NE CO .. 17 N. 17th Street, Racine, Wis, 

VOLNEY W. MASON & CO., 
Friction P ulleys, Clutches & Eleva tors 

PROVIDENCE R. I. 

Preserve Your Papers 
By taking a little trouble. when a paperflrstcomesto 

band. it may be kept in a way to form a permanent and 
most valuable addition to tbe reading tnatter with 
which all families and individuals sbould be supplied. 
We furnish a neat and attractive cloth board binder, 
which will be sent by mail • .  prepaid, for $1.iiO. It has 
good strong covers. on which the name 

'dentine �Ilttrtcnu 
-OR-

'tlentitle �tntt't(lm §U1Jl,lemtnt 
is stamped i n gold, and means by which the numbers 
may be securely beld as in a bound book. One bInder 
may thus be made serviceable for several year�, and 
when the successive volumes, as they are completed, 
are bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost. in possession of a 
most valuable addition to any librarY1 embracing a 
wide variety of sC'ientiflc and general information. and 
timely and original illustrations. 

Save Your Papers! 

I' A I,lll Elt Stationary and Marine Gasoline En-
����o��d������,es'l!�g� ing EJ1�ine�. 

Ci>" Send for catalog. 
PALllIER BROi"., lllIANL'S, CON N. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small electric motor devised and constructed witb a view to as:olist-
�t{ha:a��enUt�!�::naa��r:e�oJg:i:�jCf�o:\f���t��:.i!�� which would hav,-?, sufficient power to operate a foot 
���hWft�n:i1, l�:���t�e r�����ii����� 0SVc�l�����,�a�;;�:: ICAN SUPPLEMENT. No. U4., Plice 10 cents. To be bad at this office and from all newsdpalers. 

S
3 0 S Sendusyouracl_ 

a ay ure andwewlllsbowyo. 
how to make '3 ada" absolutely sure; we 

furnish the work and teach you free; you work ill 
the locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear pro
fit of $3 for every day's work, absolutely sure, write at once . 
!tOULlIIANUFACTURINO CO •• 801 '1_ IlE'rROIT.MICH. 

YOU CAN M�KE. S IOO.A WEE.I\ I 
OWNYOUR OWN 5HOW,c6MPLtTt OUTrIT-$IOO . LIFE: MOTION FILMS & MACHIN£. 5 
GRE.AT PASSION PLAY '" �OO OTHER SUBJE CT 5 1�'-V!:lTR CI"'"TAI.-OC. ..... e:. :::. ,.... R�E.. .51 LUBIN,LARGCSrMFR PHILADELPHIA P A 

\f� Acetylene Burners . 
Samples, J4 to 1 foot. 2.!ic. eacb. 

A new burnerforSTEREOPTICON S. Highest C. P. possihle. 
State Line Talc Co., Chattanooga. Tenn. 

P L AY S Recitations. dialo/itues. and other en- . tertainment books. Catalmzue fl'ee. F S I Steam EngIne built by the Watts 
DRAMATIC PUB. CO., CHICAGO. or a e Campbell Company, of Newark. 

N . .T. En�ine con�ists of two horiTIIO lTHII T-READINt-;, Vital Ma/itueticPower and zontal condensing Corliss engl11e� Hypnotism.-For lrivate circulation only, by Prof. roupled to one shaft, with vertical nir pump driven from 
���a�f ���e�it�c O�r%�:3��JOlJ��se�;�r�ifh:��r��: I i:lP��6�el1.�e2fftl�n3i�1�sb;r11f\]�.I·f�g��' �ci�B ��r:�i Price only '1.00. loo..page book on Personal Mag_netism 'is about 225,000 Ibs. Can be seen in operation now; 1 0c.; one on Hypnotism lOc. CatalogueF'ree. OCCVL'I' r,rObabl[ ready for delivery in Februa�, 1900. AP,ty PUB. CO., Dept. S. A. 10, Boyce Building, Cbicago . •  () Tbe 'lark. Thread Co .. P. O. Box 1M, ewark, N. . 

HIGH GRADE 

Buffing and Polishing Wheels 
for manufacturers of Hardware, Bicycles, Bras •• Stoves, 
Silverware. Jeweler. and Plating Trades and others, 

DIVINE BROS. 00., 92 Oneida St., Utica, N. Y. 
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