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Study Engineering 
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It wilt point out 
one .sure/y prof

Uabl e Way to em� 
Ploy your sfare 

time. Fe e s  
mod e r a te. 
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SENSITIVE LABORATORY BALANCE. By N. Monroe Hopkins. This "buiJt-upJ' laboratory 
�::l�;; �i� ;,,�����op�e �<&�ng.s:i'gc:t��u'i:'e w,!,t,:!t: by any amateur skilJed in the use of tools, aui it will work 88 well 88 8 $125 balance. 'l'b-e artIcle is acc{Jmpanied by detailed working drawings showing variouB stages of the work. 1lhis article is contained in SCI ENTU'IC AMERICAN SUPPLEMENT. No. 1184. Price 10 cents. For sale by MUNN & Co .• 361 Broadway, New York City, or any bookseller or newsdealer. 

THE 
ENGINEERING 
MAGAZINE 

FO� 1900 
will present a galaxy of notable papers. 
full of suggestion alike to student and prac
tical man A ha'ndsomely illustrated'prospectus. with 
sample copy, free on request. 

THE ENGINEERING MAGAZINE, 
120.122 Liberty Street, New York. 

222-225 STRAND,_ W. C., LONDON. 

SEND FOR NEW ART CATALOGUE 
THESMIHl PRfNIER TYP[WRITER (0. 
SYRACUSE. NEW-YORK,U.S.A 

Cb¢ (Yl'¢Writer Excbang¢ 
1l1i Barclay St .• NEW YORK 124 La Salle St., CHICAGO 38 Bromfield St.. BOSION 817 Wyandotte St •• 

KANSAS CITY, MO. 209 North 9th St. 
ST. LOUIS, MO. 432 Diamond St .• 

PITTSBURGH, PA. 3 West B altimore St., 
BALTIMORE, MD. We will save 'you from 10 to 50% on Typewriters of ail makes. Sema tar catal�e. 

THE GREATEST FAMILY NEWSPAPER IS 

Leslie's . .. 
Illustrated 
Weekly ... 

It tells the story of contemporaneous events and 
illustrates it with the most artistic pictures. 
lle who reads it every week learns to recognize 
the countenances of the noblest men and wo
men in public and in private life; the appear
ance of the world's most famous places, and 
the scenes of the greatest historic interest., 

LESLLE'S WEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
rue away for useful reference. It is read by 
more families of culture and refinement among 
the masses than any other paper of its class in 
the world. It is the greatest, best, mostattrac
tlve and cheapest of all American educators. 

It is ·for sale everywhere-on the stands. in the 
bookstores, on all trains. at 10 cents per copy. 

One of the best general advertisiug mediums in 
the world. Send for rates. 

LESLIE'S WEEKLY, 
110 FIFTH AVE., NEW YORK. 
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-� THE HARRINGTON 8 KING PERfORATI��NI£Q! f��; SCREENS !$;��\. PERfORATED METALS OF EVERY DESCRIPTION fOR ALL USES C .... I C:Aa 0 '«"o:\i1' OF ALL KINDS 

Yalve gear. steam engine. J. J ... Zegler ........... 64B.4J9 Valve ,band w,.beel. �'. }1'. Bischl III . . • . . . . • • • • • • • • • •  643.400 Valv:e,.pr�sfire. red.�cinll • . W._ C. Miller . ........... �.�19 Valve,-rotary balanoooy Orr Iii Ilooth ...... -......... 643.:>27 Vatve safety._F. Schreidt .. ...... _ . .  " . . . , _ ......... ti,l3.23� VaJve·ssfety:l\ttachment. P. G. Va" w.ill .... ' -.. _. EM3.5?1 VaJve sJtde. Carpenter & Watson ............ ..... 643.467 Valve�-straightway. D. J. Crozier ........ . .......... �.47� 

�:�ig::.':'d�o"r.1i. ����er'iy::::::::::::::' :: :: .. ::: m�� Vehicle wheel. L. H. Zeil(ler . . ......... ........... EM3.440 Ventilator. See RefriJ[erator car ventilator. Wa"on box. R. A. Smith ................. ....... .... 643.336 Wallon box holder. W. A. Crotts .................... 64i1.475 Wa"on brake. S. '1'. Williams ........... ............ ti,l3.,137 Wai.t apparel. A. S. Eveleth .................... _ .. 643.113 / 
wawl�!en��. ?�I���. ����.�i� .. ���.��n�: .. �: .. �·: 6,13.212 81 POCT
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MP Warp or weft tbreads.apparatus for scourin,;t or N equalizing-. W. G. Audriessen ................... 64:-1.300 

_-- Prints Year. Month, Day, Houf and Min-
�::g��� 8:��_��'I��!:::�e�:"""""""""'" 64a,till li�i o�=<;i�t�iW:t��r�aa;!m�P�: 
Wash boiler C. C. J ordan ............................ 64a.a78 I �. ar:;l�����: .����.�l.�,. ��.�.: .�������.�l� .. ���: .�:.v:. � 

643,
60

4 �!�:::' r:fs:�!of:�:�!c��i�ru:� ��:� \Vater crane. Gu�&�nderrn ...................... :�'l� ��t��f'po!��riI��hi8g�:f:ie �6a��� �:�:��'ha;:'�·lH:J. �'\';,�;:::::::::::::::::::::::: 6,13:176 and ink ready for use. urGuaranteed Waterinll troughs. automatic valve for. S. S. I V for perfect work and correct ttrne. orr-.jY 'l'empleton ... ....... ............................. 6,13.427 rejwnded. 27 Thames St.. • • Wave motor. C. li"'. A. RoelL ........................ 643,tiOS ---- -
��!!�i�:f�pl�;;;;n��rU������aci .. .;j.::::::::::: tgjM I THE HOMEMADE WINDMILLS OF NEBRASKA. 
\Vheel. See Car wheel. Paddle wbeel. 8team- I A m�st valuR.ble serie� of articles condens�d from the hoat wheel. Vebicle wheel. Water wheel. �Clal Bulletl n b�ErWlD Hinckley-Barbour. IS l!.ubUshed Wbip stock D C. Hull ............................... 643.2!l4 III Supplements. os. 12li4. 1�1i1i and 121)6. The \Villder thread. D. G. Baker ........................ 643.b83 aeries is 8ccqmpanied·:tty tbirtI-three illustrations and Windmill. Hears & Currey . . " ....................... 64::1.166 gives a detal�ed descnptlon 0 a number of types of \Vindow or transom corner vust and bar. J. W. ! windmills whIch can be made by anyone who· has any ('oulson ... _ ... .. _ _  .... ............ _ ... _ ......... . .. 643.347 mech!Jo1liCRI skill, Tbe�e windmills are beinl!�ade and 
�t�: �t:e����r���W�l�il f�e<ry ��.l��.i� .... : . :: :: : : : .... �1:�t �:��'�clr��� n���:r���p�����a f���I�e �;�Yf.�:�a; Wrench. See Ratcuet wrench. Sprocket wheel dealers, 10 c�nts each, or by MUNN & Co., 361 Broadway, wrench. New York CIty. -
Wrencb. J. Hallner .................................. 643.268 Wrench. J. H. I< C. C. King .......................... 643.140 Wrench, H. McKercher .. ...... . ................... 643,522 Wrench. J. Rumery .................................. 643,540 50 YEARS' 

DESIGNS. 

Bath yoke. sbower. E. Melcbers. .... .............. 32.225 Bicycle fork crown. H. J. Pierce .... ................. S2.2:lii Bicycle hub. A. P. Morrow ....... . ............. 32.233, :Jil.2:l4 1 Box. candy. M. Michaelis .............. .............. S'J.212 

��gf�:t�·:ii';;b����·:3�·d�il�.i�I���::::::::::::::::: �U� . Carpet border. A. M. Rose ......... ... _. _ ............ S2.244 Caster frame. G. D. I< D. G. Clark ..... ...... ......... 32.224 
gn�r b:n<lJ< ��c'l�f:.\J: 1f{ig�rr:�I::.:::::::::::::: ..... �g�i Compressor frame. belted. E.B. Gallaher .......... 32.21ti Drill head. J. �'. Barker ............. ............ ..... a2,2l!1 Eraser pocket. blackboard. B. F. Dunham .......... 32.231 ]J'urnaces. tire and com bustion chamber for hot air. E. A. glauss .................. . ................ 32.ZlI Glass receptacle. W. R Eliot ... . . . ............ 32.210. 32.211 Grindll1/l disk, A. }I-'. Davis ...... .................. .. 32.221 Grinding disk mill. A. �'. Davis ..... : .. ... ; ......... ;;2. 220 Hoe. garden. W. H. McDonald ...................... 32.223 Hook, grass. 'rilden & Earle ......... ................ B2,227 Hose support, lawJl. I. R. Dotson .................... 32.226 
��i�����i�y�':J.KK�Jo��::::::::::::::::::::::::::::::: �:� l,lIlk, J. Q. Adams" .......................... -......... 32.1115 Nut lock wasber. A. W. Reynolds ................... 32.217 Pedal. W. DiebeL ....... .................... ......... 32.232 Pillow t.oP. It. Astarita.. .. .... .......... .. .......... 32.239 SCllrf. lleck. W. O. Hurn ...... ' ....................... 32.240 Seal press body. hand. Sigwaltl< Willard ...... , .... 32.214 '1;on"s h�ndle slide. C. �. Sutton ..... . . ............. ?2.2�� 

I 'loy ellglne frame. R. Ghnka.. .. . . .. ... . .. .. . . .. . .. . 32.236 1'rimming, H. A. Rcbaefer� ........... ...... ... 32.242.32.24.'11 Vapor burner. 1. N. MarqUis ... . . . ............ . ...... 32,213 \Vasher, metalHc faste1l1ng. E. D. Dougherty..... ::rJ.218 

TRADE MARKS. 

Books. certain named. Concordia Publishing Hou.e ......... , . ..... ... ......................... _ .. ilU83 Boots and shoes. Rice & Hutchins ....... .... 34.179. 34,180 Canned vegetnbles and fruits in cans. jars. or bottles. Sturtevant. MerrIck & Company ....... 34,198 Cement, certnin named. Eclipse Cement and BlackinJl Company ....... ' ... ...................... 3j,206 Cigar8� cigarettes. cberoots, and smoking tobacco, C. M. Clime I< Brother .......... ... ............. .. lH.1W Cotton cloth. Belton Mills ....... .................. &1.176 Cotton good@, inciudiull mercerized cotton, N. Er� langer. B1um"art I< Company .. ................. &1.177 Extract as a beverage ingredient., H.Curiel ....... 34.100 Fats. edible. Christr. '1'homas I< Brothers. _ &1.198 to :14,195 Fly paper. sticky. �'. A.Marsb ........... ' _ . _  .. _ ...... ;JURi! Floor dressing. Masury. Young & Company ..... . .. 34.205 Flour. J. Boyd • •  Jr. & Company ............ . ... ....... st,lOO Groceries,' certain ·named. Cudahy Packinll Com� pany ............. ................................ ,.. 3U96 Grof'ers' specialties. certain named. Chas. W. Huff Company ... ................................... &1.197 Hats'and caps. John B. Stetson Company .... 34.174. &1.175 Hinge�. Bommer Brothers ............ � . ........... . ... . 14,207 Horse cover� • ..,.Jilttsburg· Wa.terproof com��llt: 34.182 Hosiery. underwear. and).;ibbons. & Scheyer ...... H4.178 

EXPERIENCE 

qU��Ji�l\�S�����f�� gl��{���lf��d ?r��c�bt��{:e�:� invention 18 probably patentable. CommuIlica� tions strictly confidential. Handbook on �atents sent free. Oldest agency for securing patents. Patents taken through MUlln & Co. receive 
special notice, without charge, in the 
Sci�ntific -Jlm�rican. 

A handsomely illustrated weekly. Largest circulatIOn of any scientific journal. rrerms. $3 a year; four months. $1. Sold by all newsdealers. 
MUNN & CO.361 Broadway. New York 

Branch Office. 62ii F St .. Washington. D. C. 

Manuf actory Established 1761. LEAD PENCILS. (JOLORJ<lD PENCILS. !;LATE PENCILS, WRITING SLATES. STEJlJL PENS. GOLD PENS, INKS. PENCIL CASIDI:l IN SlL,'ER AND IN GOLD. STA'l'ION1!IRS' RUBBER GOODS, RULERS. COLORS AND ARTIS'1'S' MA'1'ERIALS, 
78 Reade Street. New York, N. Y. 

Manufactory Established 1761. 

Liniment, McConnon & CtNnpany .................... 34,203 Ph°it�gl����� �'/y ��i:·co�';;:n;n.d .. �e�.el�p.e� 34.m METHODS AND INSTRUMENTS USED Prej��J����ok �;���r:::�.l� .��� �i.������.� ����.��: 34.201 ���t;��o��·Ltck il���t��� ��:��lii�i� �n1u!;�:: Puzzles. New York Puzzle Company ..... ..... &1.187. &1.188 tions. SCIENTI�IC AMERICAN SUPP.LEMENT 1 I �\J. Rempdy for bay fever. E. M. NIchols . . .... ......... &1.202 P rice 10 .,.,uts - For sale by Munn I< Co. and all news-Sewing- machines and attachmeuts, New llome dealers. Send for new 1!',97 catalogue. 
soa���.i�. �:�l�ir�: ���PW��k8:"'::::::::::: ::::�: �:� : -==�;:;;�::.;;o;�=lrU;;;;;:":jj;;;" •• ftftft;-Stereoscopes. hano. H. C. Wbite Company .. 34,18ii. 34.186 VarllJsh. shellac. Berry Brothers . ................... 34,204: \Vines and otber beverages. product for preserv-mg and improving. A. C. Appert ................ 34.191 

LABELS. 

.. Amar�o 8ulfuroso del Dr. Kaufmann." for bit-ters. A. P. Ordway I< Comp.any .......... ......... 7,844 
to Blue MOire Antique Natural Early June Peas." for canned goods. United States Printing Com-pany ...... ....... .... ... ............ .... ............ 7.339 
h Chocolate Cathartics." for a candy cathartic. T. 

H. Mitcbel1" . . . . . .... .. .  __ .. . _ _  .. . . . .  " . . " ....... 7.&16 "Flecha Beer," for bottled beer. Joseph Fallert Brewi.ll2' Com p811y ...... .. . ... ........... ......... .. 7,343 
U GoodWill's Cream Paste," for cream paste. Good-WlD. Allan & Company . . .... ....................... 7.348 
u Isit Silk." for dry goods. W. Simpson Sons & Company ....... ; ................................. . 7,350 
H Lowney's Chocolates" for confectionery in 
" N���;:l' �:::,�, �rLc���a �g���W�iied 'States 7,345 

.. N�i��;\nlIi��:R:�r8:'.,·for· canned' gO(lds: liniied 7
.
3.18 

States Prtntil1lZ Comuany................. . .... .. 7,337 " Pink Checker Board Natural Stri.ngless Beans," for canned Jloods, United States Printing Com� pany ... ........... .... ... . ........................... 7.�S6 
H Red Cross Pile Cure," for a medicine, W. D. Rea 7.347 
:: 1ig�:r��c�/���s�� !ri�ra�"h��sk��' f.'J��.l����·r:: f:�1� " Sir Knight's Delight," for cillflrs. T. J. Turner . . .. 7.341 ., Smel1 Sweet," for a perfumed tablet, Bay State Drug-and Chemical Company . ........ .. ......... 7.340 "Tri-Wear," for sboes. W.  Hahn ........ .......... . . 7.335 

PRINTS. 

".Magnet W�ist." for ladies' waists. M. Nathan ...... 202 

A pri.nted copy of the specification and drawing of any patent in the foregoing list. or any patent in print issued since 1863, will be furnished from this office for 
10 cents. In orderinll please state the name ann num ber of the patent desired. and remit to Munn I< Co., 361 Broadway, New York. Special rates will be given where 
� large number of.- COPles 8J'e deSired at one time. 

lY COST US $4,000 �:'':'5c 
We have spent *4,000 on our new book, 

'How to Bak., Money wIth Poultry nnd .. lla.&�.'I.r�." It t£B�:!::f��j!if�ri��l� 

The 
WOOD 

incubator on a 

sma l l  scale. 

Fifty egg ca

It'sM as 

paCity. Heat, moisture and ventilation 
automatically and perfectly con t rolled. 

Price only 87. 
Send for the Wooden Hen Book, 

malled free, togetber witb a book about the 
EXCELSIOR INCUBATOR,tothosewho name tbis paper. (lEO. H. STAHL, illinois. 

For Sale �i=:�ne bllllt bythe Watts 
N.J. Eng���Y:t8gU;�"f,a;..� z;mtal CC?ndensing Corliss e�l nes 

���e�i!? °Tg:��1tn���� ���I�li� ?o�:p �r fu������ �elt wheel Is 26 ft. dia. by 114 in. face. Gross weip I-i IS about 22&,(0) tbs. Can be seen in operation now: probably ready for delivery in May, 1900. Apply to -
'l'he Clark 'llhread Co., P. O. Box lM, .. Newark, N J. 

T U R B I N ES iT Selld for Circular "lU." .JAS. LEFFf;L &. CO. 
�pringfieIiI, OhIO, U. S. A. 

MODELS'" EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BaiUard, 106 Liberty St., New York. 

FOR SALE !futn b�,\� 8:"c�dWi�.6()1; .t tOXltq! 
DEVENTER. � Thames St., NewYorkCity. 

I CE !In1CJI!�r.:r�\ ���\.,..::'f.in¥'HrViY�" MFG. CO .• h'99 ClintoIi Street, Milwankee. Wis. 

jTYPE WHE.ELB�MODELI LEXPERIMENTAL WCRK".IMAl..L -.cHINERY 
NDVELTIES .. ETC. NEW 1'D 5TE"ClL WORKB IDU-""'NAS8AU 8"! N.l'. 

FOR SrEREOPTICONS AND SLIDES Moving Picture Machines and Films, write Williams, 
Brown & Earle. \r,/Q' .Chestnut St" Philadelphia, Pa. 

INVENTIONS PERFECTED. 
Accurate Model and Tool Walk. Write for 'Circular. 

PARSELL & WEED, 129-ISI West Sist St., Ne w York. 

D'AMOUR & lITTlEDALE MACHINE CO. 130 VVORT H ST . . NE.W YORK. 
Make Models of Any Machine t o  Ul·tl.el·. 

CALCIUM CARBIDE ������ 
31i NASSAU STREET, NEW YORK. 

' 

(A B C Code .) Cable Address: BRYAXE, NEW YORK. 

Astronomical A�D 
Engineering 

Instruments 

We are making and selling the best Art Tool in use. Applies color by jet of air, enabling the �rtist to do better work: and save time for the architect and the draftsman. CircuJars free. AddresB, 
FOR AIR BRUSH MFG. CO., 

ART WORK. RO�����a�l�tH'.e§:A. 

"' 31 0 First Premiums Awarded to tbe PRAIRIE IilTATH . INCUBATUR. Guaranteedto operate . in any climate. Send for catalogue. 
PR.llRIB 8T�TB.lNCUB.lTOR (;0. Homer Cit,., .... 

�------�EASE PAYS EXPENSES and $i/5 per month. Steady position; self -seI-ler: no experience needed.Bend 20 for oontraot. PWASE MFG. Co.,Cincinnati.O .. Dept. 10. ----
YOU CAN MAKE. $IOO.AWEE.K I OWN YOUR OWN SHOW, COMPLtTE. OmrIT-.$100 
LIFE MOTJON FILM.5 &. MACHIN£.S GRE.AT PASSION PLAY", '>00 OTHER SUBJECTS, 

.LLU5Tf'. CA'o:>...LOGLE.":' rRE-E-S LUBIN.LARG£5T MFR PHILAO£{:PHIA P A 

BABBITT METALS.-SIX IMPORTANT formulas. 'SCIENTIFIC AMERICAN SUPPLEMENT 11 '.!3-Price 1 0  cents. For sale by Munn I< Co. and all news_ dealers. Send for 1897 catalo.,;ue. 

S 3 D S Send us you.84
",-a ay ure andwewiU,howyo. 

how to make tB adaJ 
absolutely surei w6 

furnish the work and teacb you freei you work in 
the locality where you live. Send us your address and we wfU 
6xplain the b usiness fully; remember we guarantee a clear pro-
it��t3l.:��rlc\ao�I�8r��;!�tel� s�r

e
,!���t��:T.

n
:�n� 

1900 BICYCLE FREE 
Fordistrlbuting lOOOcatalogues for us. One A.gentwantedin eachtown. Give'references and send tor catalogues. Enclose stamp. o OYOLE 00. Dept. 62 x. Oh/C8l!JO Gj Brass Band � 
Instraments. Dram.a, UnltOI"lll!l 

ta' & Sttpplle .. Write for catalog. 445 

_ !Pc U8�r:t�r:=!lf!� ,�es..!l:: 
LYON'" HEALY, ' 

811 Ad ...... 8&.. (lHICAGIl. 

Automobiles� ............. � 
The SCIENTIFIC AMERICAN for May 13, 1899, is devoted mainly to illustrations and detailed descriptions of various types of horseless vehicles. This issue also contains an article on the mechan ... 

fcs of the bicycle and detailed drawings of an automobile tricycle. Price 10 cents. 
The following copies of the SCIENTIFIC AMERICAN SUPPLEM�NT give many detai18. of Auto

mobiles of di1ferent types, with many illustrations of the vehicles. motors. boilers. etc. 1J.'he series make a very valuable treatise on the subject. The numbers are: 732. 979. 998. 1053. 1054. 1055,1056, 10M, 
1058. 1059. 1075. 1078, 1000. 1082. 1083. 1099. 1100. 1113. 
1122. 1178. 1195. 1199. 1206, 1210. SUPPLEMENT No. 
1229 contains 8 highly interesting article Jlllting fun data as to operating costs of horse and eJectric delivery wagons in New York City. PricelOceL.t.s each, by mail. For sale by all newsdealers or addreBB 

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

CaRdian patenta may now be obtained by the in· ventors for any of the inventions named in the fore going n.t. provided they are simple, at aMAt of ,40 .... ch. [f complicated the cost will be a little more. For fu n --�- .  - -.,......... _.- =-- f:d�¢�Wl9OOb!I����.!i���·f-:�fJ'i.� W�i�;�F':i�'h:::lt��p:o���"pr;� 
��f�ct6'n:"er���; ��.;.&��,;:.� ::��ed.l'Jew l den. paclui In IIlI1all CWle. 

fectly safe-for family 8S well as sportsmen's use. Sails, centreboards, ........ Send6c. fQrcatalog. 60 engravilli& King Folding Canvas Boat Co., Kalamazoo, Mich. 
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