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THE , 
ENGINEERING 
'-MAGAZINE 

Fo.r:( 1900 
will presen l a galaxy of notahle papers, 
full of sllggestioll alike to student and prac­
tical man 

A ha1ldsomely illustrated prospectus, with 
saluple copy, free on request. 

THE ENGINEERING MAGAZINE, 
120-1�2 Liberty Street, New York. 

2 22-�15 STRAND, \tV. C .• LONDON. 

� 
Apollo galvanized iron IS 

branded Best 13100m. Vie 
notice an itching to use our 
word Apollo. 

It isn't the name it's the 
Ifon. 

Apl'>Uo Iron and Steel Comnanv. PittsbltT2a. 

THE H.ASPER 
Self-Acting Oats Gleaner i� Rent to any respon�ible part.y on two week.s' trial, and lf not satisfactory can 

be returllp.d at OUI' expense. 
\\Tbat (�ollid be .�nirer?" 

Feed YOUI' horses clean oats anll keep them well. 
Over 1",000 ill use. 

For prices, terms, circulars, etc., address, 
KASPER OATS CLliANER CO .• ....L .... -lI:t"""" J6()O Wabash Ave., Chicago. iii. 

Th .. " Wolverine" Three 
Cylinder Gasoline Ma­
rine Engine. 
The only rt'\'ersillg and self­starting" g"asolilltl tlllgilJlt! on 
the market. l.ightest tnlKine 
for tlte l'nwt'r h-.ilt. Practi­
('lilly 110 dbratiol1. Abtlolute­
Iy AAfe. �ing-h.·. double and 
triple lIl:lrillt! allli stationary motors froll1 "to 3U H. P. 
WOLVERINE 

MOTOR WORKS, 
Grand Rapids, M ich: 

SEED DUE 
BILL FREE 

T he Greatest Family Newspaper is 

Teslie's � _ 

� "Weeklv e. 

, ESLIE'S WEEKLY is a paper to 
L keep on the library table, and to 

read and reread, and to file away for use­

ful reference. It is read by more fami­

lies of culture and refinement among the 

masses than any other paper of its class 

in the world. It is the greatest, best, 

most attractive 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 Gen�ral Advertising Mediums 

in the WOl'td. Send for rates. 
LESLIE'S 'W'EEKLV. 

110 FIFTH AVEN UE, NEW YORK. 

$ Citutific �mrticau. 143 
'rable cloth bolder,.J. D. �Ja�tman .... .... ... . ...... fi4;:U).�2 1 'l'elc/!raphlc �afety dev ice, 8. H. \Vl'i/!ht .. . ...... ti4.i,7Ot) 'I'piepholl e direct.ory. L. H. )iert,z ..... , .0 • • • • • • • • • •  ti.,;�.74�1 I ')'elepuune tl"all�TIlitter. A. Stromberg .............. 643.S:*l 'l'elt:'pholle tramlllllttel', 'rucker &. Jeuk1ll8 . .... .. . 643.9'J3 Telepholles. autumatIc retm'lI sigllal device fur, 

F. Burger ... ...................................... 643.St).i 
:::hl:I��;:,I;�a�:'Z�·. 1�; •. h.U\�;'. ��: .�' . .  ����k��l.� ...... �'.: : ' . : ', ', ',: :ttt:�g 'l'tlermUsIHtic alJ1JIl1'1U1l8. L. Morgensterll .......... fj"'3,S� ')'hres-hlllg' :naeiIille feeder, Patterson & Hill. . .... tj43,ti4U Tie. �ee liailway tie. t �ll,Il���ql{�,. S:::�i�.:":::': 
'l'huber, lJl'e�ervilll!, \V. CI'OS8 . • . . • . . . • . • . . •• . . .  (i4;� •• fi2 'rire, pllt-Uluat Il�. A. It. :lla l'ks ....................... 64:�.t-i2h Works. Camd e n .  N. J. THE ESTERBROOK STEEL PEN CO. 26 John 51.. New York. 
'l'ire, vehicle .. Jorda1\ & ('1'0 well. ... ... . .. .. . ... .... tH;).ti7;) 'I'obaccu leaf slelllulill,!! IllHchille, 1<'. (; . J>ietel'ich. tH4,UJli 'l'oe clip all d cuunterpoise, 1'. GoldsmIth . .. . . . .. &lo.S!!6 THE HOMEMADE WINDMILLS OF NEBRASKA. 'rOIlg'S, fire. "V. U. Morlan . .... ...... ... ... . . .. .... . .. 643,72..1 A most valuable series of articles conrlensed from the {���e��)�l�i�l���C)l�·i\\� 'G\:\·l����lte·l:r::�::.·.·: .. :: ." ..... :: m�:�� ffie'aI B llet'n by E w' 1 H' kl . Ba bour 's �lltl· bed 
Tow cle�lller, A. MOl'istlll ......... .. . . . .  tH.t,I�H �l S�pPI�mel�ts NO!'. 112ii4� 1��5 rand 1\!�6: IS'l'he 
't1race h,t1der. SilU!lerree. L . . ,1- Campan .. . . . ... . . . U43,tl4::1 serie:; is accompanied by tlli rty-three ill ustratiolls and 'l'J'·\!f�;.i�;�I��.:·��.I�I.l�.� .1>��'.:.1�.(:1�1.1.1��. �.��I.i�.i�).t��. �.f:. ?:. 643.810 �i;�rm�lI�e��li�� {��ilCJ��)t::::lld�t�J� 1����!����1·���·0 

th::;Sat�: 
'l'rap. See Animal trnp. 

I �s��li�!II\��k��li�illt:��:rl� ��b��i�l� Il:I�� �;�I::r�W:�::-�!� :{:����!\�o��e&\nLitJ�)}���.:I'-��:!�..... fM (x.:'� sati�faction These �l'ppIelllents for �nl� by ull 0 'ws-Truck. A . . J. Hnuki1l8 ..... ... . .  , .. .... :::::::. '''.': '::.� Ij4a:ti:� ���eySorl� C��;� each, or Uy .\'lLTX� �\: CU .• :;(il 8roudwoy. Trnck. hUUSCIllOvilH!.�. \V. :\laple . ....... . . .. _ . 1i-1:;,'I21 Truck lifter. J. II. Blake ....... ..................... ti43.6Zti Tube bending machine. L. H. Brinkman ... &13,759, tH3.7tiO 1'ube ortiue cutter. Hanten & Kranz .. ......... .. U4a.ool Tug, shaft, A. L. :\Iaclachlau ..... .... . ............ 6-l3.tH:i5 
:F���i��lt�i���L�!:IL�hrl'ie����d\\;: Brifckeisberg·.·.·.·.·.·.·.: �1:¥� Umbrella covel', It. D. [i'raser .. . .. . . .. . . . ... .. ... . . .. 643.h41 Uplwlstel'ing Tlllu·hil l e. C. C. Baldwill et al. '" .... . f;4a,nm Vacuum pall, H .. Harvey .... .. ............ . ....... H4�,7H-1 Valve Io!ear, elllo!ille, )1. 11'. (iuterruuth .............. 64;�.871 \'alve gear. engllle. \V. J. Hill. . .. . . . .. .. . ........... li4:�,8\J!.l Valve operating mechallism, A. �. l.ucke .......... 6-l3.H(J'-) Valve. supply, K A. :\Iarsil ......... ............... . t).4a.�I()'i Vapor bUl'Uel\ illeaIHies('ellt. �'. B. I )lltfey ... . ...... tHa.m�-' Vf'hic1.e l'UnnillJ! gear, H. �. Bil·eh .. . .. . ........... . tH;).ti1;·) Vehicle running- gem' . .... D. \\"iJliams ......... .... 64.1,';C5 Vchicle t ract. lUll wheel, J. \�. Bnsb ......... . . ....... l i4;{,Ii:�IJ I 
{;�I::21�e\d���J: � il���l�!����·��:::.::::::::::::::: �::: ::: �i�:+1t VefloseJs. apparatus for raising sunken. J. (irant ... 6-l1.'iuti \\rarbrube. L. M. Adams ..................... . ...... 1;-1;-{,.;). 
��::��h�lt)��dl�l�,���I�I IILf�aJg���e\;·.�: I.).r :�lJ.�� .... '.�'.'.: ·.lltt�l;�� 
\Va�hing llIaChlll e. \Y. Ii. llunt€�r . . . . . . .. . . .. . .. .. . li4a.7!-*i \Va�hillg machine, H. (�. �chumacher ............. t).4;{,ti...'-;I; \Vater heater. �ectional. F. S. Henning . . ..... . � ... tH4.o.:�O \Vater mea�lIrill� cate. A. H. Stokes ..... ... .. .... ti4;{,tiH;') \VaterinH trough. C. 1<'. Mitzimberg . . . . . . . ... . . . .... 6-l3.ti71 Wheel. �ee Ij:leeu'ic motor. Vehicle wheel. Vehicle tl'actioll wheel. \Nilloow �winging device, G. H. Parker . ... .... ... 64:ti50 \Vire coiling machill e .. 1. Lauer . . . . ... . . . . . ... . .. . . .  H43.B04 Wire COiling maehine �t()P mechalllsm, S. Turner ti-l3.\1!H \Vrappiug machille, package, It. A. Bel·ger.t.i-l3,6 21 to {i4B,ti2 3 \Vrench. A. J. Coopf>r. . . ... . ......... .. ........ tA,·J.ti32 \Vririllg by hand, apparatus for use in, B. F. Hobinsun ........................ .... " . ... . � .... .. ti43,981 

DESIGNS. 

50 YEARS' 

EXPERIENCE 

PATENTS 
TRADE MARKS DESIGNS 

COPYRIGHTS &e. 
q u1" g�·{�n:�s�.�ll���: :!� g I ��\� �1�ll: 1 t�:� � t�·��CT�.II:��\llle;?:�h illvention 1:-:' prohahly patentable. COllllllll llica­ti(ln� �t1 'lcth' ('Olllirtelltiai. Bandbool.;: Oil Patents sent free. (iltie�t al!encv for �ecuring paLem�. Patelltf' tal�ell t hrouirh )1\11111 & Co. receive 
sf/('cial notice. withtl llt. chal'!!e. in the 

Sci�ntific Jlm�rican. 
A hand�omely illll�trated weekly. Lar/!e�t cir­culatIOn of allY l"cielltitic journal. 'l'eI'lIl�.:f':-) a year; four mOllths, $1. Sold by all newsdealers. 
MUNN & CO.36 1 BrOadway, N eW York 

Branch Office. b'2a F St .. Washington, D. C. 

C. L...HOLCEN 
S 1336 BEACH St. PHILADELPHIA PA. 

REGEALED- ICE MACHINES 
SoH f"lR5T PA £. I{NTlriC. AMERICAN SEPT. 2. 119�. 

For Sale 
�team Engine lmtlt by the \\·Ht· Camphell l'ompam·'. of �ewul'l 
N . .  J. �JlIgine consists 01' two hOrl­z,mtal comlensing Corliss enJ!Jne:� coupletl to one shaft, with vertical air pump driven from 

ff�W\f��el 'l'!1�6cf{�n:lie;sb�f{h�2i:2·f�g��' ����s ��r�hei is about 2'2b,nOO Ibs. Can he seen in operation now j probably really for deliv.ery in May. 1900. A pply to 'I'he Clark Threall Co., P. O. Box 154, Newark. N. J. 
\\ranted�.A young illan with a mechanical education fnl' oftice work. Address. Accurate. Box nH, New York. 
NE\V YOUK �1l01'1'TNH of all kinds by a re­sponsihle Hnd experienced lady. Send for cit·cular. 
J1lt::;. LOHIJ, 53 \Vest Utb Street, Room 53, New York. 

MODELS & EXPERIMENTAL WORK. Inventions developed. SpeCial :\lachinery. 
E. V. Baillard. 106 J,iberty St . . New YOI·k. 

I CE llL\('III:\r:�. {�Ol'li�!o1 Engiue�, Ure,,'erM' 

�lwb.Hc��,I�$lcl�J�i��lb�llr�i�: M?t���k�����i�� 

'�I�W;o )TYPE WHEELS MODELS s....ExPERIMENTAL WClRK.SMAll. MlliCHINERY 
NO'fELtLt&-8..E.TC: "EW ':0 6TEI'�CIL WOMS 100' NASSAU S� N.T� 

INVENTION� PERFECTED. 
Accurate Model and Tool Work. Write lor Circular. 

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

CALCIUM CARBIDE 6��Op�l, 
3;j NASSAU io\THEE'l', NEW YOItU . • 

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

Experimental & Model Work 
Cit. & adrict' fru. Wm.(iardam &, Son.45-5 1 Rose St .• N. Y. 

BELTING of Various Styles, ELEVATORS, CONVEYORS, 
<';OAI. ,1l�JSG ILllLi I.USIILISG ,ILl ·111:"!':lt\:. ���Ia 

The JEFFREY MANUFACTURINC CO., COLUMBUS O. 

j� � I 
TRADE MARKS. " I NOVELTIES & PATENTED ARTICLES B�e.r, lager. II. Ko�hl�r & �ompany . .. . ...... .. .... . 34, ... HI Manufactured bv Contract. PnnchiulZ Dies. Hpecial �'la-Blll.HlI'd ... cloth. McComhe & Hubbell Mallufnctur- chinery. �J. Konfgslow& Bl.o .• 181�enecaRt.,Cleveland.O. 

� IIIgCom�an�· .. ·· . . ·..;-- . . · ....... · .... ···· ·· .. · .. ')·�·1-1·*1,� C,arpets� E. L •
• 

1 hggms Carpet Company • . . . . .  34.�1;), : -t.? I �EE]) potatoes. Best pure stock, leading early and (,nc�H. S.L. �artl:t! .• . . . .; . . ... ...... ............. ?,-l',jI S late varieties cheap. Illustrated cutalog" free. A. G. 
�����;lsfl�;l������ �e�o���fO�l�POa���ny . .  ::·:.·:.-.-::: ... : a1:2m ALDRIDGE, Fi�hel·s. �. Y. (Mention Sci. .i\m.) 
Dry gourl�, certain named, HayJM \Val,erproof 1-- --- ---
t\1��;1:3:;g��is·li�ft7s:0tVH�t J;l�;rltierel')f: 'aiid' mitti: a4.2"2� � Ir mlums .llimllllg COmplllly··· .. ··c ................ .. . .  · .. · .. ?j,.zl� 

~ 
3' 0 F" sf "-Pre " 

��e:I��I��hL�:r;t t���Sal���� .. �I ... :��.��. � � •. �ref.o�,. 34,220 tNc¥1j�.lT(\1iA ��a�ll���� t��!�� 
.\lattres!Ses. pilJowl-l. bolsters, cll�hions, and com- In any clImate. Send for catalogue. 

fOl'ts. C .. W. White . . . . .. . ... .. .. . . ... ........ . . . . :W.217 PN. ... IRIE S'J'.A'J'E INt..:UIU.'J'on (;0. Jlower t:itJ·,Pa.. 
:\-1"dieaJ compound, A. 'V. Kahle .................... 3-l,22·i 
Od. ('OtlOII seed. E�lbert & Gardner..... . ... ...... 34,222 
()nsi)ir���lrteltll::lI11�dl�J�t�:�I�:�!�. � .. [.)��I.�del���� ;�, 22:� PUlll killer. }l:. P. Cook ..... .. : ........................ a4.227 l'elll'1. Perry & Company .. . ..... , .............. , ..... 34.2O'J Prepnratil)IJ fl)r t he Cure of a certain disease, cel'-""med. C. II. Clarke. .. .............. 34.:1'2.> M AGIC LANTERNS, SLIDES, FILMS, Sb()p�, leatlwT'. 1£. KilLllI ............................... 34,2 11 Sterilizillg and Hllliseptic c(,mpound, volatile. G. and MOVING PICTURE MACHINES. (;. McPher�oll .. '" .. . .......... ......... 34,224 W" Write frw our (f1'eat Ba.r(!avn. List. 
"

el
:.I/:l\��·IIi1��:)I(!:::I;ry:!I\ll�' ��foX���er�c:.)��.�I��: .... ?��� B4.2aO WILLIAMS. BHOWN'& �JAULE. Dept.C. Philadelphia, Pa. 

\Yhifloldes. L �'ulllner &. Cumpany ............. ....... 34.2'21 l eo R K S H AV 1 .. 1 C S \YhisJi:Y, Andrews & Cumpany ......... .. . ... ........ 34,220 ••• I '. • ••• 

LABELS. 
.. Blue 'l'artan Natural \Vax Beans,!' for canned gnods. Uuite41 �tat.es Print.ing Company.... . . i,358 .. Calle ('od Cr 1I1IJelTie�," for CHll ned goods. L'nited 

�1 ntes Printing Company . . . . . . . . . . . . . . . . . . . . . . . . . •. 3;")4 .. Coffee." for canned goods, United States Print-
.. K��1.���,���J1�Yioilic:·i· C':irrc)I'I:':':: :'.: :'. ' .. ::::::::: L��� 

O. IlEROLJ) & CO .. 
Lisbon. Portng-a]. 

.. :McGee's Bahy l<;lixir," for a medicine. Mayfield FUn �A LE-i" lJle \Vater Puwer by the B.B., auy nUnl� �1.e(lic.ine Malluf�.lct.urin� COlllJ::lallr· . . . .. . .. ... .. �',3(j4 bel' oI acres deSIred, lJl nortilern part of �ew Je""ey. 
•• �tl.lln�ska." fnr �lJlger ale. :\hnillS kn. Mllleral ... . Aduress ED\VI}J W. \VB,EELER, .Adm'r. �rskiue. X.J. �pnllg Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ,3;)-1 
•. �'" IIral ""hOle Reet�." for canned goods, Vnited 

I .. �)��.I�l1�� �l:!�t�I!�l�iln��!��I:.·\v·.- t.3c}·.ileider \viioie� .,aHO 
•. l)h�I;_��{:;�e�!l?()�'!����I��j)��aft�e· ��·iil·L�roit·.·.·.·.:: f:�t�1 .. The Blach: Crow Stoci(en," for hlack stockings. 
" 'l'::e i{�;�:;Pt�����fl�;P�: ·ii.· Ro'�'el;i)er�' �� 'St'),;s:::: � �:: �:ifl� 
•. The �allveur du Peuple." tor a mediCine. A. (�hretien.......... . . .. . . . . ... . .. . . .  . ............ 7,363 
.• YJIle .:\atural Succot.ash." for canned goods. l.inited States Prltltill� Company.... . .......... 7,359 
.• \�inco," for photograpInc paper, J. Car butt . ... . ... i,a51 

PIUX'rS. 
.. Alaska Souvenir Playing Cards," for playing cards, 

Eo H. Mitchell ... .... .... . . . . ... .. .... . . ... . . . .... 203 
•. Smith's Anti Kink." for a hair preparation,.J. R. :o:nlit.h . . . . ... .. . . . . .. . . ... � . . .. . . . . . . . . . ... . ....... . .. 2 05 .. Trust, " for tobacco. �nuff. and chmrs. C. J. Corbin & 8011S • . .• • . • . . • . • . . •• . . • . • •• . � . . . . . ... . . • . . . . . . . . . . . . .  204 

A I)riltrpd ('U1tY of the soeciticat.ioll and drawill� of :l Ily pat.eut LTl the t()re 
.

. �oin� li!.'t. or any patent in print I i:-t::'lled �Illce ISfi;';' will oe furll i�hect from thiS office for 10 CP.nt�. In onlernu! nlease st.ate t.he name and number of the patent de�iJ'ed. and remit to :\1.nnll &; Co .. ;�il i Broadway. New York.' Special rates will be flivell where I a lal 'lw number of conies are de�irell at one tIme. 
('nllndiatl "nrt"flflol maynow be obtamed by the tn· ventor� for any 01" the·ll1vention� named lJl the fore­�()in� list. provided they are simple .. atla cost of � each. I 

If eOJOoilca!ed the COfl,t will be a lIttle more. li'or full instructions address Munn & Co .• �1 Broadway. New York. Other fnreilln pntents mayalsobeobtained. 

They Stand High Pressure. 

A;���lt�;!�:�;�:� ����IJ:'":l'?�i��rl� :��a��.!�:��ll 
Trap�;, R+!ceiverll, ('olldellst:T14, �tt:':tlll l'u1l1t)s. 
etl\ Tht: orhtlnul seaml!:',",s g-oods. 1'\ot. imit.ations. Clltalogllt; �o. :? .Free. 
l1tmCL"LE!'; FLOAT \V01tKS, Springfh.-lrl, �la-'l-'l. 

��y Make Rubber Stamps? 
u.�u�I:;��;eX�lr!�<�.ct��e!J�:\r�yc#��i��i�i,���·I!l��e��rl� Chicago. Simple process. Large profits. (,"il'f'ularx free. 
Barton Mfg. Co .• Dept. A, 338 B'",ay, New York, U. S. A. 

VOLNEY W. MASON & CO., 

Friction Pulleys,CI utches& Elevators 
PROVIDENCE R. I. 

lie .. York Branch. 41 D"y 8Lreel. 

GAS �+v GASOLINE ENGINES 
WATER MOTOR..5I 

BACKU� wATER MOT R CO. NE.WARK N.J. U.!>. A 

�EASE 'PAYS EXl'J<�NSES anfl $� permonth. Hteady pm�it.ion: splf-seI-ler: no pxperi.ence !lef>(ifld.B:ooi 2cf!X contr�t . Pl<:.-\.Sl<� MFG. Vo .. ClllcillllatI.O .. Dept.lO. 

S 3 
D S 

Sendu,yo.radd ..... 

a· ay ure andwewill,howyoa howtomake$3aday absolutely sure; we t fnrr,i:-;h the work and teach you free; you work in 
t:l6 l o cality where you live. Send us your address a.nd we wi:) 
Lxplain the business fully; remember we guarantee a clear pro-
�b�f

At� 'olNl;]:!Ic9ralrilNur�u�.bB��tely, s�1�e'I;'E4�o:T.l��CIL 

Automobiles-- • 
'Jlhe SC'lENTIPIC' A:\IEUIC'AN for May 13,1899. is . devoted mainly to illustrations and detailed de­

scriptions of "nlrious types of horseleMs vehicles. 
This issue also contains an article on the mechan • 

ics of the bieycle and detailed drawings of alt auto­
mobile tl icycle. Price 10 cents. 

l.'he following copies of the SC'IE!\"1' 1(.'1(' A�IEH­
JeAN l"UPPLB:UI<:�T give many lletail�, of Autu­
mobiles of difrerent types, with many illu�tratiuns 
of the vehicles. mot.ol's, boilers, erc. The �eries 
make a very valuable treatise on the �ubject. The 
numbers are: 73'2. tl7tl, U93. 1053, IuS". 1 055. 1056,105i. 
IffiR, 1059, 1075. 1078, 1000, 11)82, 10S3, lOW, 11(10, 111:l, 
1122, 117 8, 119 5, -119\1. 1206 , 1210. �UPPLE"E�T 1'(0 . 
1229 contains a highly interesting article J,?iving 
full nata as t.o operating co�t� of horse and eJect ric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

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