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Marine Iron \Vorks. Cblcal!o. Catalogue free. 
For mining engines. J. S. Mundy, Newark, N. J 
.. U. S." )-letai Pohsh. IndIauapohs. Samples free. 
Yankee Notions. \ Vaterbury Button Co., W aterb'y. Ct. 
Metal Novelties wanted. BlIss Metal Co., Prov., R. 1. 
Gear Cutting of every description accurately done. 

'l'heGarVll1 .lJachine Co., Sprmg and Varick Sts., N. Y. 
Ferracute Machine Co .. Brfdgeton. N. J., U. S. A. Full 

Ii ne ot Presses. Dies. and otber Sheet Metal :Machinery. 
'i'be celeorated" Hornsby-Akroyd" Pateut Safety Od 

f�llgllle is bUilt by the De La yerglle Reffigeratlllg :\Ja
chine Company. Foct of East 13Sth Street, Kew York. 

rrbe best book for eiectflclllllS and begtllners III elec
tricity IS" Experimelltal Science." by Geo. M. Hookllls. 
By mall. $4-. MUlln & CO .. 1Hlbhsbers.3ti1 Broadway.N. Y. 

1"- Send for new and comDiete catalogue of Scient ttlc 
and otber Books for sale by )lUIlIl & Co •• 3tH Broadway. 
New York. Free on applIcatlOn. 

IIINTS '1'U COImlJ:�I'()NDEN'r�. 
NanlC8 and 1\ddl'CS8 must accompany an letter.::

or no attention will l-'e paid thereto. 'Ih]s 18 for Olll 
information and not for pu hlication. 

UcJerell(·es to former articles or am�:wers should 
give aate of paper anu page or numner of question 

Inq u iricJli not answered in rea�onaole time should 
oe repeat,ell ; corresp()ndcn� \\ ill near in mind. thai 
�ome answerE require not a little research, ami. 
thongh we endeavor to reply to ail either by letteJ 
or in ·his departnlent. each lIIU�t take hiE turn, 

nil yer. ,\ i�hmg to purchase any artiCle not advertised 
m OlIr columns will ue furni8heu with addresses of 
'HIIl8eE manufacturmg or carrylIlQ' the eame, 

SI,e('iu] ,,'ritlen Info.·nlalion on matters 01 
per�onal rather than ge'lel'al interest cannot be 
t'xp�cted wi�hont remnner lei.)n. 

S(·ieut i U(· .\ Illel·i(·u 11 �III'I)I('nlellt!if referreo 
to may he bad at the otlice. l)ru:e 10 centE each. 

UOel I. * referred to promptly supplied on receipt 01 
price. 

:n i �l���:;��� ��e
l
l�t!f:d.

examinatlOn should be distinctl) 

(7833) J. P. O. writes: I am about to 
contltruct a motor and battery about � horse power. 
Would you please give me some instructions? A. If you 
wish to buihl a motor and battery. yuu shonld find tbe 
plans of the sort of U1fichme you nant, study the£e thor
oughly and foliow them ca1'efully, Do not change them 
in any way. You cannot improvc them. and any chaugc 
you may make v,nll be for the worse. We can recom
mend the motor and battery described in Parkhurst's 
II Motor Buildmg fOI' Amateurs," which we can furnish 
you for $1 hy mail. 

(7834) J. S. C. asks: 1. In making the 
inductIOn coil in RUPPLEMENT. :No. 160. "here ran I get 
the vnlcanite cylinder or the vulcanite to make it with? 
A. Vnlcanite can be purchased at any elt:'ctrical f::UPIJly 
stol'e. Ask for hard rnhber. The copper bars are of 
half their real size in tbe dra\\ings. They may be of 
almost any 8ize if stiff enough to close it tightly against 
tbe commutator. 2. How large do the copper bars 
L M bave to be, and will It \\ ark wltbout the commutator 
and tbe condenser? If 80, bow differently will it have 
to be made? A. A commutator is very desirable in order 
to reverse the current. A condenser is necessary if yon 
wish tbe coil to give any spark. 3. Wbere can I get the 
Grenet battery celit-S for it? A. You do not need Grenet 
celL�. a blcbromate cell, such as is describeu in SUPPLE
MENT, No. 792, price 10 cents. will be better than the old 
(�renet. Both nee the same materials� 

(7835) W. E. G. writes : I read of a prep
aration for mildew-proofing sai!s and tbink it was in 
one of tbe SCIENTIFIC AMERICANS. Can you advise me 
which one it was in, also if it discolors the sail in any 
way. A. Saturate tbe cloth in a bot solution of soap 04 
pOllnd to a g'lllon of water); \\ ring ont and digest it for 
twelve honrs ill solution of Y2 pound alullJ to 1 gallon 
of "atel'. Treatment witb strong aqueous solntion of 
alum or lea(! acetate answers very well. 

(7S:\GI T. R. a�ks: What horse power en
gine will it 1 't'qnir .... to melt a piece of iron weighing 10 
pounils by electricity amI the nse of electrodes. say in 
two or threp minute:! time? 'fhi8 is merely an example. 
If it rouhl not he (lone in that time give me your best 
Hlea? A Theoretkally about 40 horsc power wonld be 
rl'(jlliretl jf there were no lm;s of beat at all. We cannot 
tell any nearer than that eince it  iR not btated in what 
shape the iron is nor what its resistance is. Practically 
more than this should bc provided, since loss by raula
tion will he considered. 

(7837) W. P. R. ask,: Would there he 
any �ollnd if tbere were no ears to bear it? A. The 
word H sonnd " hns two senses. One is the belJsation in 
the ear whicl) prOllurc!-l hearing. In thIssensethere is no 
BOLlnd where there is liO ear. The other sense is the reg. 
ular vibration of matter which wonld produce a sensa· 
tion in an ear. 'rbis exists whether there is an ear to re 
ceive it or not, 'rhe word is thus nsed for both the 
caU!�·e and Its effect on tbe senses of man. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

FEBRUARY 21, 1900. 
AND EACH BEARING THAT DATE. 

lSee note at end of list about CaPles of tbese patents.l 

ACId, acetyl salicylic. F. Hoffmann ........... ..... 644.077 
Acid. milking phthahc, E. Sapper .................. 644, 331 
Agricultural Implement. \V. T. M. Brunnemer 

644,317, 644.318 
Air compressor, marine, J. F. Place,............ . 644,09.'1 
Air meter. S L. Terry .............. ............ .... fi44,34 0 
Air or otber liquid ga8es. receptacle for bolding 

and Storlllg liqUId, O. P. Ostergren ........... , 644,259 
Alarm. See Hur£lar alarm. Overflow alarm. 
Animal trap. J. H. Theuret .......................... 644.377 

� citutific �tUtticau. 
Asb or garbage receptacle. G. C. Witt . . . . . . • . . . fi44,ll!1 
Axle. P. C. i'oskett , . .  ,., ..... , ........... , .. , ... 1144,lh4 
Axle. A. O. Glore .. . , .. ......... ........ , ...... ..... 044.41 tl 
Axle and wbeel. J. S. DUl'ning ... , ................ li4.4,413 
Axle box.II.Guulllll ..... ' .  , ........... ... ,., . 644,Oil 
Ba� fI'ame catch, B. vom Elgen . ... , ............... 644.0ti7 
Bake pan. M. Browne .. , ............ ............... 644.40 1  
Bahng press, 1£ .  Bayars . ............ ,., ............. 644,545 
Band cutter and feeder, P. N. Peterson ........... 644,454 
Barber cbmr, J. B. Lowry .... ... ...... .... . .. ' . ti44,526 
Batteries. manufactUre of lead pyroxId and its 

application to electflcal storage, H. Beckmann 644,050 
Battery connectmg' plate, storage. H. G. Osburn .. 644,144 
Bearlllg, H. B. Gillette ........... ................... 644.55lJ 
Bearing, ball, C. K Gates .... . .............. . ... . 644,245 
Beer dIspenSIng apparatus attacbment, \V. Hand-

l er.. . .. ... ........ ........ .... .. .......... .. 644,171 
Bell, bicycle, E. D. Rockwell .................. .. . 644,14, 
Belt. apparel, M. Kocb ... , .............. ............ 644.5m 
Bendlllg and formlllg macbine. M. L. Keyes .... ,. H44.24!1 
Bevel mitermg attacbment. W. Daniehwn ........ tH4.nO 
Bevel edges. deVIce for cutting, G. H. Whaple .. fi44.117 
Bicycle carousel, T. B. Tllmey. . ..... ..... , .  644,478 
BIcycle dnvlIlg gear mecbamsrn, G. 'V. Deaten-

baugb . ......... ........ . .. ............ 644.41 1 
Bicycle support, W. H. Hart, Jr .. ..... . .  644,073, 1;44.074 
Bicycle supporter. H. R. Oney ..................... , G44.U!)0 
Bll1der, temporary, C. H. CaryL . . .. ........ 644,068 
Binder, temporary, J. K Woodwortb .............. 644.:1m 
Blackboard rubber, M. House .. .. , ., ... , ...... 644,2tl3 
Blottmg or otber sbeets upon desks, etc .. device 

for bolduH! corners of. L. W, Cnttmg .......... G44.349 
Boiler. See Water tube bOIler. 
Boiler, W. M. Smitb... ..... .. . .................. 644,152 

Holier sIgnal apparatus. W. B. Lowe, Jr .......... 644.4:1,) 
Boiler top b anger. steam. H.. Metcalf ............... fi44,Z\J7 

Bone black retort, B. Eba... .. . .................. 644.507 
Bookcase. }( Macey....... ... . . ........... . ... b44.434 
Book support and arm rest, J. B. M. Winburn ... , G44.3-Hi 
Rggi g� :ggtCI���d�IB�1�g�6I�e •

. �. � .. ]��l.l�.�:: .. : �itt!¥ 
Bottle tilling m acbule, J. G. ' Varreu . ...... ..... fiH 2H1 
Bottle. non-refi liable. '1'. P. Caraber .............. . 1>44,0;:,(i 
Bottle. 1I0n-retJIlable. J. V. R. Vall Name ........ . b4tB4� 
Bottle spflnkler, C F. Butz........... ... .... . .. (j44,\J55 

�g;
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l�tfi·C�·d�Vor Cr:;�:s�&red box:·······,,···· ... 644 ,fJ4fi 

Box. D. B, McPberson . . . .  , .  . .  _ . . .......... .. ,. fi44,;{(X) 
Box covermg maclJille, G. \V. Glazier ... . . . . . • . . 1i44. 246 
Brake. See Car brake. l� IUld pressure brake. Vehicle brake. 
Brake beam. E. B. Washburn .... , ...... ... , ., .... G44.B�,) 
Brick making plant. C. C. Jones . . . . . . . . • . . . . . .  " . ' hH)2U 
BrIdge, bascule hft. J. P. Cowlllg .................. b44 4 05 
Brush, WIre. E. K KlCe .. . .. , .. . . .  , .• . .• . .•. . . . . . . . ,. ti44,'iO.) 
Buckle, G. V. Bates .. ... ... . .... ............... .. 1 >44.3 14 

'Buckle. C. E. Rausseau ............... . . ........ '. 04 �JY.l5 
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Burner. See �TapOl burner, 
Button. coliar or cuff . •  J. L. Bl lggS, ........ , . ,  . . . • . •  &l4.27 3 

Cabmet. spice. P. J. Mulloy . . . . . . . .• . .• . . . . .. , ... .. G-U,257 Can. See F'orce can. 
CancelIng and postmarkIng machine, stamp, .J. 

L. Lister.... ... ... . ....... .......... ....... . fi44 . .!"25 
Cap. apparel. Vendlg & Scbitf . . . ... . .... ..... . .. ... bU,.':l7�1 
Car body bolster,).1. B ScbaUer . . .. . . . . , ......... ' ti44.46!l 
Cm' brake, j L S. GOlH!hnonr ...... . . . . . . .. _ ... .... . h4.1.2Ul 

Car brake. A. C. Peter80Il . . . ... . ......... .. ' t'4�.UI; 
Car brakIng lfJechalllsrn. J. If. l-leElroy ..... .. .. ... j�I-4A·U 

Car coupllIlg. J. M. Brownfield ............ , ... , .. 644.:W� 
Car coupling. C O. Parsons . ... .. .................. 644.452 
Car coupllllg. J. �tawartz .... , .... , ............. .. . 644.107 

Car door, grain, S. \-V. Neall. . • . . . . . . . . . . . . . . . . . .  , .. 6H.535 
Car draft rigglllg, R:. C. Wasbburn ................ ,. 644.332 
Cal'. dumping, J. rJ'. Ar.l2o ., • . , .......... . ...... 644.4�0 
Car emergency bolt. ratlway. Watermann & Ben-

nett . . .... .... . .  ............ ....... 644,1 15 
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Car motor, H . •  J Elsner .......................... ... 644.225 
Car seat, H. Meier ... ............... ,. ., " ,. . , . 644.4 37 

Car ventilator. exbaust and supply. L. Scbnelder. 
Sr.. .... . . .................... ........ . .. .  644.101 

Card case, A. l�.  Rosentbal....... . . . ............ 644,148 
Carpet �tretcher. tacker, and tack puller. P. C. 

(;reenawalt .... . .. ..................... . .... 644.32 3 
Carnage. A, G. O'F'arrell. ........... ... ." ." . .  644.258 

Cartridge rllnmillg and crimping deVIce. N. P. 
Blakeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 644,493 

Case. See Bookcase. Card ca�e. Cbart case. 
CIgar case. Egg case. SbIpplllg and storing 
case. 

Cash reg"lster, L. S. Scott. . . ..... ... .. 644,304 
Castl1lg apparatus, metal. J. ';V. Harrison ...... , , .. 644.425 

Cement troughs. adjustable mold for, J. Bolton .. 644.3�17 
Center gage. \V. Jobnson ....... • • . • . .  644.400 
Centl'oilnead and parallel rule. combined, G. Mc-

Mullen................ " .... . . . ........... 644.184 
Cham. curbmg macbine, J. \V. Presbrey . ........ 644.b39 
Cbair. See Barber cbalr. 
Cbmr, W. A. Dromgold ....... . .................... 644,501j 
Cbart case, \V. S. Osborn... ..... . ... ....... 644,450 
Chocolate makIng apparatus, 1... B. Lehmann ..... 644.2;):) 
Cburn, E. B. Everly. ............... . . . .......... 644.ffiS 
Churll, R R. Stone ....... ... ....... .. . ........ 644,193 
Cigar brandmg and tflmming macbine. com bllled, 

F. Leveck ..... ............................ ....... 644.296 
Cigar case. F. Maguolo .... ..... .......... . .. .. 644 .435 
CHmrrolling m acblnes.device for driVIng bUllcbes 

toward tip sbapers In, C. B. Scbultz, . 644,21G 
Cigar rolling mactlInes, wrappin'! sbaper for, C. B. 

Scbultz...... .. .... . . . : ...... . .. .. . . .. (;44.21"{ 
Circuit controller, alternatmg current. E. J. Berg 644 . 0,)1 

Clamp. See Cloth clamp. Mall crane clamp. 
Clotb clamp for textIle machmery, R. P. \VlUsor. 1;.t4.;J-t3 
Clotbes hne bolder, J. H. Bell ........ ........... . "44.27� 
Clotbes pin. WIre. J. G, Strader ...................... 644.:*lV 
Clotbes wringer, C F Besore ........... ......... ,. 1�4.4\t: 
Clutcb. frictIOn. G. W. Coffield ... , .................. H44,tHi l 
Clutcb, frictIOn. J. P. Duvali ...... ................ 644,;,52 
Coal and slate separator. )1. J. Kerrigan., . ... . " ,  (i·H.177 
COIn inlet for slot macllmes, 8af�ty, J. �cbwartz .. UH.0:1!; 
Com operated macbllles, escapement releasmg 

mecballlsm for. J. L Wilson . . . • . . . . . . . . , " ', .  644 �\(l 
Coin operated mecbanism, J. L, Wilson ............ 644..�89 
Coke over, regeneratIve. F. \V. C. Scbmewmd .. ti44,3W 

" St " Foot and ar Power i!��;;ii;� Screw Cutting 

!! �'�r��tiC Lathes 
FOR FINE, ACCUIUTE WORK 

Send rot C.'t<lloguc B. 
SE:-lECA. FALLS MFa. co. 

695 W.ter Slrect, 
Seneca Fans. N. Y .• U . •  A.. 

T::3. -.AN lNTER-
e�ting and. valuable tablesbowingtbenumberot patents 
granted tor tbe variOllS subject'l. upon wbicb petitions 
bave been filed from tbe beJ2:1nnhul down to December 
lU. ISH4. Contained JI1 �CJEN'I'IFIC AMEHICAN !:;ITP
PLE\n;N'I', No. 100''!. PrIce 1 0 cents. '1'0 be bad at 
tl1i� officeanri frolH all newsdealers. 

is easiest gained by a carefnl study of the 
Ime which you wisb to pursue. Don't stop 
wur!r, but study .. after hours" and we 
guarantee to fit you to succeed tbrough our 
thorougb course of 
EDUCATION BY 
in IlJlectncal, :\lecbanical, Steam. Mmlng 
and Civil Engineering; Metallurgy, Art, 
Arcblt�cture, Practical Newspaper Work, 
Englisb B ranches, Stenograpby. Machine 
Deslgnand Mecbanical OrawlIlg. Low price; 
easy tel'ms. Mention subjects interested In 
wben writing to 

Walwortb's 
Solid 
Bit Platt 

iT Price List on application to 
WALWORTH MANUFACTURING CO., 

128 TO 136 FEDERAL STREET, BOSTON, MASS. 

Queen's Patent "Triple Plate" 
Toepler-Holtz Electrical Machine. 

Can be used at all 
times of year anO in  � all kinds of weatber. 
Prlces range from $25 
to $.50. It1r' ('ircular 
on application. IVe 
gjr1Jl�cct�i�l�tt �::(1 
���s1�t��i���ents 

QUEEN & CO .. Inc. 
1010 Chestnut 51. 

Philadelphia, Pa. 

The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

II@W- Send for particulars. 
HARTFORD, CONN. 

NE'V YORK: Cor. Libertv and Gleenwicb Sts. BOSTON: 
2fn ,"'rankIIn St. Bnl·' .... " 1.1.: Cor Seneca and WelJs Sts. 
CHICAGU: 42 and 14. ::'UULll Cllnton Ht. 

JB�!m��sJ��,�o� 
MAKERS, EXPERI
MENTAL AND REPAIR 
WORK, ETC. 

Send j or Illus. CatalDO. 1����iit_'Ij. W- F. & lno. Barnes Co. 
1999 Ruby Street. 

ROCKFOItD, ILL. 
Coke pusber. A. E. Brown ...... , ................... 644.05:{ I ----------------------
Color specimens to sample cards. mach me tor at· 

I mod�ls and taching.C. D. Bradt ... ......... .. .. . .. . .. .. ..... U44,3lJS ----___ r CombustIOn. apparatns for produclllg. P. J. 
Con��71�

i
;:t�r:(}. (j.aie�: .. :.::.::::::.::::.:::::::::: �g�� I Exp�rl-m�ntal W/\,rk Controversial device. E. Dunn ... , ........ ......... 6-U,U66 \.- \.- V Cooler. See Water cooler. 

qork for packlllg. t reatmg, S. \V. Harvey ... .... ,. 644.172
. 

Inventions Deve]oped. �pecial Macbinery. (ork pull er, c. �lor./.!Hn . .. ... ... .. ." . 04-1, 08:; 
Corn hllSlnll1' and lodder preparing mnelnne, A. E. V. BAILLAR 0, 106 Liberty Street, New York. 

Van 1\"ess ..... ... . ...... . ................ 644,:)44, Corn shelllllg mac'bine, C. D. PrlIldle - ... .. ... M4,4:J8 THE OBER LATHES Corn shock bllldilll! deVice, 'V. L. 'VIley .... , ... ,. ti44.11 R 
Corner fastening. \-V. C 'Valtoll . . . ... " . , ...... ti4 US! 
Cotton elevator and .gill feener, S. D. :\lnrray ... , G4",;i'i� 
COttOIl fan atl achment, seed, T, J. uverstreet .. fJ4J,l-!5 
Cotton gin. A. D. 'l'homas . . . . . .•. .. ()44,155 
Cotton gin safety attachment. A. D. Thomas . , 644,156 
Cotton plckmg machine. W. lj_llelt., ...... . ,._, 64:4,544 
Coucb lId operating mecbaIll,�m. b()x. J. '1'. Seng,. 644.3 37 
Coupllllg'. See Car couplln!! Hay lo,lder coupl� 

ing. Pipe couphng. 'l'bill cuu.,hll�_ 
Cream separctor. C . • Jobnson . . . . ',.. .. ...... . 644,51!l 
CrucIble furnace. R. Baumann ..... . ...... ' . , .. 6 44,270 
Culf bolder and button. combilled. I) & :\1. Heic'h. ultIllI. " ... '' ' , . . .... . , ... . , .. . , . • . ". 1i4-!.4Iin 

For TurnIng Axe, Adze, Pick. 
Sledge, Hatchet. Hammer, Au

ger, �·ile. Knife alld Cbisel Han
d1es,Wbiffietrees, Yokes. Spokes, 
Porcb Spindles, StaIr Balusters. 

::.ll!Mll"'-:=::�::==:�il Table and Chair Legs and otber 
ll regular work. 

IGi'"" Send jor C ;'-cul.ar A. 
The Ober Mfg. Co .. 1 0 Bell St., Chagrin Falls. 0 .. U.S.A. 

Cnlf1vator piantlllgattachmellt, J. C. Weddle .. ';14 •. 1114 PERFECT - PUMP _ POWER. ('llrltll/.! iro1l heater. l. I'; J)avI:';,., . . . . . . .• . . . . • . 6·U,2Sa I Currents, and vice versa, app�lratus for convert-
ing aiternatlll(! into C(llltI1lUOliS. lllltlll & Le- is attained only in the 

TABER ROTARY PUMPS hlanc ... . . . . . . . . . . . . .• . . . . . . . . . .. . . • . . • . • . .  fi44,:l.ia 
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CUI·t�lil�S. roller bllllds, etc., removable rod for. , I pump bot or cold fluid, 
E E. Kammer . . . • .. . . . .. , . . . . . . . . . . . . . • . .  644, 358 tbin or tbick. Requires 

CuspIdor, fOlllllnill, (; B Haycock ........ .. ' , 644.:�55 no skIlled mecha nic Most 
('utter. �ee R:lIId ruttpr. power at least cost. All ]Jart� 
('utter bar. 'V, II. Hodl!eS .. ..................... .. 644.07t; mtercbangeable. Made of 
���t:rp�d�r, �'. �.afl!l
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Deilnfllll1g Implemel1t, J. D. Decelle , .. , .. , ... ' .. 644,,1.}() gl ne- attachment. Large illustrated Catalogue free 
DeSk. school. W. T Dodd ............. , .. ......... .. 644 ,OH4 
llelintlllg" mach me. \\". ". Cannaday ... ......... ... 1"4.271; I TABER: PUMP CO .• 32 Wells St., Buffalo. N.Y .. U. S. A. 

])esll1fl\riz\ll�fl lrnaCe, ore, II. Guyer .. .... ; . . .  _ tHU74 HOW TO MAKE AN ELECTRICAL 
g!��L��
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. ::_':::. :���:�.��: :ttt:J1i Furna.ce �or J).mateur's fJse.-'rbe utilhr..ation. of 110 volt 
Draft equalIzer, E. Hohlffs . .. . ............ ,' ... ,;44260 Blectflc Clr�pI�s for small furnace work. By N. Monroe 
Draft equalnf.er, \V. \1. \VunderlIcb . . • .  , .. .• .. . . . .  , H41.4Rti H9PkuIS. ! lJ 18 vall�able article is accompanled by lle-
Drawer snpp01·t. F:.l\lertens , .. , ...... .. . ...... ' •. . . ti44A,l,.'! tUlledworklugdrawmgs nn a large scale, and the fur-
Dredger. \V. H.. eleR8 . . .. � .. . . . . ... . , .. .. ... _ U44.4.W nal�e can be m�l��by any amateur ,,:bo is versed ill the 
DredginU' and excavating machine, rotary, D. I use of tools. [bIS artIcle 18 contamed m R(n�NTn'IC 

Jordan . .. . " ... ..... ................. . .. .... H44.521 AMERTI
CA" MSUPPLEMEN'I', No. 11"'2. Price 10 cents 

DrivlIIg and brake mechanism. J. S. Copeland . �  .. H44.500 For sa e by UNN & Co., :-';"1 Broadway. New York City, 
Drymg apparatns. P. �Ief�ldt . . . . . . . . . . . . . • . . .• �iIoI •• I .� 

I 
or by any bookseller or newsdealer 

DrYlJlg deVice, fahnc. L. } •. II. Sherwood.. . • , ...... .. n;) 11llls cat. T'-I E Dye. black, P Julin!." .......... . .. ... . . .... fi44.:!::l4, f�'4.z:n alQ{J(l1ld " 
Dye, black dl:-mzo. Berntb�en.& �lIl1I.H� . . ... .. ",., f!"4.24? 

I 
pritt li�t Dye, black dISll..,. P. JuliUS .K44 .. 3 3, b44,2 35 , 644,2.,6. 1!44.?3� ml avplf

Dye, black pqlyazo. J. Herbab f lY • . .  , •. , • .  " . • . • .. (!44,29", cation 
Dye. black tnsazo. J Herbabny. . . ... .• . . .  644,291 
Dye, black tnsRzo, Schraube & Scblelcber .. . . .  644.3.� 
Dye from cbloramIdopbenol. rllsazo, p, Julius ... 644.Z;�o 
Dye from stilbene. dlsazo. C. Ris .......... ", ...... fi44.4fi 2 
Dye. yellow, C. Scbr<iuhe . , , ............ fi44.3:m 
Dyes, making- yellow basic. JulIus & Reess . . , ... 644,324 
Eartbenware COlis. means tor manufacturing, C. 

Grabam ... . ... . ..... . .................... 644,421 

Berkefeld Filter 

,",,,,, case, W. 1. Gallaspie ............................ 644.416 
Egg tester and cooker. combined, W. Upton ...... 644,342 

gives a continuous flow of pure 
wnter in large or small quantities. 'l'be 
cyHndel" is made of Infusorial Eartb, 
whichJ retains all mIllute germs and Impu
rities. Tbe cylInder �an be easily reacbed 
and cleanf'd as often as necessary. and 
taken out and boiled for sterilization pur
poses. Rapid filtration and the purest of 

BERKEFELD"j1)''i-���3�:e (Jedar St., New York. 
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Elect ric circuits. resistance switch for. Holmes 
& Broadbent. ... ............ ... ... . ... .. 644,517 

1�lectl'lc compressors, automatIC controller for. 
N, A. Cbristensell ...... ...... ............ ..... 644. 128 

H:lectl'lc contact apparatus. C. G. O. H. von 
Kohler .. . ... ................ ... ... ......... 644.251 

�;lectflc machines. means for I 'egulatmg. 'Y. H. 
Cooley. .. .... .............................. . . . . 644,278 

�Iectric meter, G. Hookham.. .. .. " .. " ...... t,;H.552 
.I£lectric 1 ecuperator.liutlll & Leblanc ...... ... 644.554-
f1Jlectl'ical circuits, automatIc gravity cut out for. 

W. Hanlon... .... . ........ . '". . . ... .. 644,072 
I�lectflcal circuits. reducmg apparent mduct-

auce of. H ulin & !.oIeblanc ... . . • . ...... . ... 644,555 
Electrical dlstl IbutIOn. J. L. Crevelmg, . .  , .. ,. 644,4 09 
J:I:lectl'ical distribution system, automatIC regula· 

tlOn of. J. L. CrevelIng" ..... ...... .. ... ,,, .... . G44.40. 
Electflcal belIx, J, C. Anderson... . . .... ... . GH •. -i12 
�:Iectrical purposes. wlIldmg helices tor, J C. 

Anders0Il .. ... ............................. .... 644.31 1 
Electrical recluction. E. }j-'. l1'rost ....... . .. ... . . .. ... 644 51tJ 
Elevator. See Cotton elevator. 
1�:levator safety catcb. 1. N. Rogers , ............. . 644,098 
End gate. wagon bed. L. L. Hawortb.. . . . . . . . •. 644,135 
EIlgme. See Os('iIla tJllg engine. Rotary engine. 

Vapor 01' ga� englne. 
Engine and tender draft riggmg, E. C. ,"Vashburn 

644,384. 644.385 
Rnglne lubricating device, C. E. Sargent . ........ ti44,149 
Evapuratlng appar2tus. J. Mecredy, ' . •. . . . . .. . . 644,52!-J 
ExplOSive, E. Callen berg ......... . . . .. ...... . .... ... U44,403 
FabrIC. See Knitted fabnc. 
Fan support and spreader, J. H. Rivers ....... .. ... G44,4fi 3 
Fence macbllle, L. P. Brown . . ... , .. . .. . . , • . . •. . .  , 644,49;J 
Fender. See Plow fender. 
Fibrous matenals tor spinulllg, rnachlllery for 

preparm�,.1. Good . ..... . . .. .. ...... .... . ....... f..!4.420 
File, letter, C. H. \tV tley ",............... ..... . G44 . .l45 
Filter and settlmg tank. ralll water, T. Almquist G44.U47 
Filter. open gravity, H. Morton . ...... . .. ....... . 644/31 
Filter press, W. K Bradley .... ...... ... ... ..... 644.1 24 
tnller. Wat ·r. O. l':. N iCker .... , . . ... , .  , . .  , • . . .  , ,. b44.;)

'
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ll'ire escaoe. Cbrist & Haldeman... ... ........... 644 404-
(fire escape, 'V. J. Dermody ... ....... " .. , ...... , . li 44.5U4 
Fire escape. 1. L. Gleason . . ... , ........ ..... . 644.418 
Flre escnpe. PC. 'l'hlrIOIl......... . .. ' " ., 6!4 2!i5 
Flsb boo It, spring actuated. D. W. Anderson ..... lil4 48!:! 
Fisb trap. J. W, Watts..... . .... , ....... ,.. ... . 644,RSti 
Fisb trap net, T. Heddmg ...... ...... . . .  . ... 644,459 
Jj'lour bolters. cloth cleaner for gyratory. J. W. 

Wilson....... .. . . ...... . .............. ...... 644,484 
Fluid pressure brake. M. 'V. HIbbard" . ... .. . 644 .;{")t) 
Fluid pressure regulator, S. E. Crawford... .. . .. 644.40G 
Force call. E. E, Krtsman ..... ..... .. ...... , .. , 644.1:)1 
Friction roller. J. F Mcl£lroy ....... ... .. b"94.441 to 644044;\ 
F'ruit pIcker, C. E. GIl> bs ........ ........ .. ... ... . "«,IUS 
[l'urnace. See CrUCIble furnace. Desulfunzmg 

furnace. GarbHge furnace. Gas furnace. 
Metall urgical furnace. 

Furnace grate. rockJllg. Nason & Yingllllg .. ..... G.t4.3f)5 
(i'use cut out. multIple. Hu blJard & Dorsey.. b44_3:i7 
Game. E. '1\ B. �lurpby . .  _ ..... ... .. .. ..... ... , 044,209 
Garbage furnace. S. W. DIxon ... ................ 64 1..1 0 5 Garment fastenine. C. SCbOIl, J r....... . . • . . . . . ... f;44 nl 
Garment su pporter. J. H, Pllklllgton. . . . ' ..... G4-1.4n6 
Gas apparatns, pIpe and valve connection for water, 0 N. Guldlin . .. " ... .., ..... . {)44 fill 
Gas furnace for steam bOilers. E. M. Butz ...... . G44 2i4 
Gas generator. acetylene. J. A, Mosber . ... .. , li44.4;)\1 
(Tas generator valve mecbanism. J. Coyne... . . G44.2SU 
Gas generators. closlllg valve for water, H. 

Stracbe....... .......... ..... ......... . ... . .  U44.11U 
Gas hgbtmg candle burner, el'ectric. R. N, Noyes. ti44.14a 
Gate. See End gate. 
Gate, W. A. Byerly ......... ................... .. 644,275 
Gear. reverslllg. G. 'V. Lytel ... .... . .... . .... fi44.527 
Gearing, C. H. F'oster ..... . . . . . . . . . . . . .• . . .. . . .  G44.0-;0 
Generator. See Gas generator. 
Glass articles. apparatus for manufacturing. P. 

'1\ Sievert .... . .. . .... , . .. .. . .. . .  . . . .. . . G44.R72 
Glass blowing and pressing macbllle. 1£. B, BaIL., {iH.3g5 Glass finisbmg apparatus. A. G. Nev1lle .. ' .. " ..• tl44,5 3G 
Glass making apparatus, sheet. J (J. Sbaffer ..... fi4�.474 
Graftmg macbine. Cbevreton & RIvIere, .. , ... '.. bH 059 
Grain shed, W. If'. Combs .......... ' ................ 1�i4 .:l4 2 
Grate, B. b'. Reynolds...... . .......... .... U44.;\02 
Grindillg nIaCllllle. F. Nerz ... . ... . ... . . . . ..... li44,445 
Grllldmg' machine. razor, .1. North., ......... ..... !i44,H7 
Gun sigbt. P. Lawrence. . ............. . " ...... G44,432 
Guns, apparatus for adjustmg eleVation of, G, A. 

Schoeller......... . ... .... ................. U44.;J70 
HaIr crimper. H. J. Rumfllle . . . . ..• . .  , .... .. . .. .. 644.214 
Harrow, J H. Albright et al. .......... . ... 644,045. 644.046 
Harrow, W. M. Baker . . .  ,., ...... , .... ........... 644.3H4 
Harrow, E. A. Sowerwllle ,., ..... , ..... . ..... .... G44.:ii4 
Harrow, J. b'. 'I'aylor.. ......... . .  . ... . .. .. 644,11 1 
Harrow and roller. combmed vlbratlng, J. M. 

Rbodes .... . .... .. .. . . .. .. ... . . .  644.096 
Harrow folding draw bar. R. D. 'l'aylor .... ... , Ij44.218 
Harvester cutter bar. U. A. Cleveland ............. 644.000 
Hat macbine, bflm curler. G, Segscbnelder ..... , 644.472 
Hay loader couplmg. 8. A. Slauson .. . " " , .  644.:{::l8 
Heat from one fluid to another. apparatus for, 

transferring. }f'. \V. C. Scblllewind... . . ..... 644.368 
Heater. See Curling iron beater. Tank beater. '"Vater beater. 
Heatlng and ventIlatlllg system. C. [l'luor .. . . , •. li44,22G 
HeatIng apparatus. bUIlding. I.  D. Smead ........ , GH.lOo 
Hide dressmg macbine. M. �lay, Jr ........... .... ,;44,182 
Hmge. C. F. W. Horn ... .. .. ,................ ti44.078 
Jlmgs, frlction. C. 11. Fairbanks ............... . , 644,50H 
Hmge. spring. E. C. Hoffman ..... ... ... .. _ •.•• • . . . .  644.20;{ 
HOist, R. Rutter., . ... . . ... .. ...... ... . . ... . .. . h44.41i8 
HOIsting macbine, J. B. Simpson . . . .... . .. . . ... , .. 644.190 
Hook. See Fish book. J .... ogging book. 
Hook and eye. A. 'I'. �nell . .... . ., .............. fl44,153 
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IIor�e�hoe calk attHct ment. �. S Gastineau , h44.1:\4 
Horsesboe. elastIC tread. C. Y. De Lay ..... ..... ... 1;4�.2<' 
Horsesboe. soft tread. W. 11'. fi'rencb........... . 644 1.·:: 
Horsesboe. soft tread, A. M. Meisner . . . • . . . . ...• b44 :12H 
Hub, wbeel. J. J. Laass . . . . . . . . . .•. . .  � . . . . .• . .• . . .  ti44.1d!J 
Hub wrencb, Sauls & Cook .......................... U44,33 2 
Indicator. See Speed iudlcator. 
Indigo products. making. Kmetsch & Holt ... , .... (i.J..l..:\:UI 
Illii. bottl e attacbment, E. J. HObmSOl l. ........ . UH,:,40 
Insect destroyer, F. Dayton .. , . ... ... . , . •. . .. . .. . , GH.5U.) 
Iron. See Smootbing Iron. 
JOll1t See PIll tongne jomt. Pipe joint. Railway 

rail joint. 
Journal bearing locking adjustment, A. Newell.. G44.3G6 
KIln. See Rotary kIln. 
Knitted fabric, Rutledge & Lee. .,.' . . .  , . . . . . . •• ti44 46tj 
Kllltted fabncs. forming. Rutledge & Lee., .. '.  G44,467 
KUittmg fabflcs. G, K Rutledge . .. ...... ,. ... U44.4lj,j 
KIlltting m acbme. A. 'Vbite ........... , .. ......... 644,:309 
Knobs. etc., coupling- fasteller for door. V. W. 

LewIs. . .. . ..... .. . . . . .. .  . .. ... .... 644 55� 
Label bolder, drawer and bottle. C, W. Ivms.... ji44 0..,1 
L adder, step, C. K Andre ..................... ....... 644.[.48 Lamp chImney bolder, S. H. Raymond ............ 044.18 5 
Lamp. electJ'lc glow. W Roehm . . . .. .. . .. ... .. . .. tW4.HiO 
Lastmg macbme. E. 'Voodward .................... 644 1 2 0 
Latch, '1'. B. 8tevens,,, ... .. .. .. . ..... .. , ....... Ij 4 1.192 Lease mechanIsm. P. Goldscbmidt ........... .... fi44.:1:!2 
Leatber wUI'kmg machllle. 'l'opp & \'osburgb 644.479 
Ledger, Loose leat, E. 1 ... 1\l('(,lu l'e . ..... ... " " ' . liH,210 
Liftlllg and trausportl1lg goods, apparatus for. 

H. O. Cooper . .. ... .. .., ... . ........ 644,499 
Lllnb suspender, artlticlal. J J!. Howley ....... ... tiH,4Ii4. }.nIOtype maChIne, 0 ::\iergenthalel' • • . ' .. .'. 1;44 3ti3 
j.lllotype machllle mold block P. C. Lawless... . 64,4.558 
LlqUHi cooling appaI'atus, \-V. E. )lcl<nV" .. , ..... .. Ij44,364 
LiqUIds, compositloll of material for lIniIlg ves� 

sels used for stol'ing or boiling corrOSive, H. 
Panzl..". .. . ..... .... . .. ... .. . .. ..... 6ll.3Gr 

Loadmg or unloaaing apparatus, ']\ M. McIn-
tosb. . . . . . . . .. . . .. . .. ..... ... . .. . ....... 644. ,3 3 

Lock, J. C. Meyer . . . .. • . . . , . .. . " ... ....... . . .. .. 644.255 
Loggm.g book. \V, l\l Deyoe....... . ........ ,. H44.lJlj;i 
}.oom 11'lction warp rllck, 'V. J.lrwin .. , ........... !;44,4 2!) 
l .. oom beddle. B. Sewall... ..... . . ... . . ........ 044,37 1 J.u bricat.ol '. See \'·indmlll lubricator. 
Mall crane clamp. E. .. �. Cauley .. .. . ,', . . .. . ,. t344.319 
Mati supplymg and deilverlllg apparatlls. V. A. 

Jones ....... . ,. . ... . ... ..... . ... . ... .. 044.23 2 
Massage roller, M. � tonebndge .. . . . . .. .. . . . . . . � . . .. 1144.10H 
::\latch sate. M. Oberlander., • . . . . � . . .. . .. 1i44.4J\1 
l\leaflul'lng iustrument. electrical, J, ,Yo Packard H4!,J.,U 
Meat sCI'ubbing or wasbillg machllle. M E. 

Brooks.. . . . • .  .. ..... . .. ..., . fi44 400 
Meat testing Implement. 'iV, H. Huntington t;U "'s 
l\lecballlcal movemelll,  C, F . .  1. Dete1's ... . . , . • b44,tll.ll 
..:\letal bending, forglllg. welding, and sbaptn):! 

macbine, M. Kennedy..... ... . . . . . . . ..... . .. G44,294 
Metal from rock, apparatus for separating. C. II. 

Lane .. . ... . . ...... ' .. ... ... ...... . .... tJ44.18 1 
Metal from rock, etc , apparatus for separatmg 

malleable. C. H. Lane . . .  . . . . . . . . •..••. . . • • HH,lS0 
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J· E\?������enieter.·· ",Tate'r t>t4,ltJ2 
meter. 

Microphone. E. B. ��abnefo;tock ..................... G44.5 1il 
Milking apparatus, Klel1l & ::;wartz .......... .. . .. . . 644,179 
.Mill. See Wmdmill. 
Mtrrors, macbllle for sllvermg glass in manufac-

turing, C. Laval . . '. ....... ........ .. 644.;r.o 
Motor suspension. S. E Clarkson . . •. . ... , G44.19G. t:44,HI7 �totor sllspensIOn, A. B. nu Por.t. .......... , ..... &44.198 Motor suspension, R. D. Eyre., ' . . . . . . . . • • •• . .  . . fi44.J!.!9 
Motor suspension, A. J. G:-tiriug .......... , . .  • . 644.200 
Motor suspension. E. G. Nicewaner ....... 64',21 2, 644. 213 

(Conttnuea on pCl!Je 158) 



The New Yankee DrW Gri nder 
Selentifi<'olly Corr __ '(·1. 

The only drill grinder "'''"er llJadl;: 1"t'c!uiril1!� 
hut one prdimillsry adjuHtlll�nt. (;a��\' .Iaw�. 
i�� �\�.;�Il� oot:h� t:l

i;;�I��
u 11
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1
1\3' :�.\'!:����II�:I= 

obtained iwstantly. Drill!'; t:ut like ra.zurs . . \ 
boy can mit: it.. Iron "'orkerlil! . Thi� 
machine will pay for itself many t.imes ew·!J 
year. Correct. work illlposRible without it. 

\\'rite us �OW whitt· thirddllg (If i t .  
'I'IIE }'ULL}:R M I'(':. CO., 

SuccesSor to G. T. Eames eo., 
20.0 AJlylmuAy, Knlumuzoo. lli(·h. 

Buy Telephones 
THAT ARE G O O D  .. N O T  .. CHEAP T H I N G S . "  

The difference in cost i� little. We iluarantee our apparatus and guarantee our eustomel'8 a�:i�:��08i�8��lir����; !��t\o�bl':::d�n
. 

WESTERN TELEP H O N E  CONS TRUCTION CO. 
2 5 0·2 5 4  South C l i nton St .. Chicago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 

TH� 
�Hls KEROSENE 

and GAS Engine 
bUrns K E lt 0 S E N  E cheaper and safer than gasoline. Auto� matico simple! reliable No electriC ba ttel'Y or flame u.::.ed Perfect :::-egulatiOlI.Belted or directly coup led to dynamo for electriC lighting, charging stora�e battenes and 

(l1 111�'���� 1!:llR:��g��: 
A. ,\I H ;T7.. 

l :!:'U:{� l\tnrr �"r., KKW YO�K. 
l\Iarkt & Co.,Loll!Ioll,l-lamhurg,Paris 

R��lb�s��:gau�:�' Gas, and Gasoline direct from the tank. 
1 to 40 H. P., actuaZ. 
The Springfield 

Gas Engine Co. 21 W. Washington St 
Springfield, O. 

This h�a�s Wind, Steam, or Horse Power. 
We off'er the W EH�'I' 10( '1%, actual h(lreep01V�r 

G A S  E N G I N E  
for �lo0. h·as lO per cent discount for c:l.sh. Built 
on intercha�geable plan. Built Ol� bE'st material. 
\Iade in lots of l l1o tl::ierefore w ... c�m make the pricA. 
BOXE'd for shipment. weight �(il\ Ib8. l\.Iade lor Gas 
or Gaeoline. Also Horizontal En�ines. 4 to 3u h. p. 

WEBSTER lUFG. CO., 
1074 West 15th St .. Chicago. 

. 
�::��B!�����s;3RB�la�7 ktrGe3�'h�i� Yc�� i�!l.: 

So. Peter and Lafayette Ste., New Orleans, La. 

EFF ECTIVE WORK 
Cheaply Done. OneoftheWitte 10 h. p. b o i s t i n g  engines will save itM cost in gasoline alone in a short space of time. Send for OataioQlu, S. A. 
'Vit t e:  Iron 

Works COe, 1207Walnut St., Kansas City, lIo. 
-- --��--------------------

" Wolverine " Gas and 
Gasoline Engines, 

STATIO NARY and MARINE.  
Tbe . •  Wolverine "  I .  tbe only 
revCl"8lble Mnrinc Gus E:11g!ue 
on tbe Dlark"t. It Is • b" lI�b t· 
e.t engine lor tt� pow r. lle-

1 .Il.o.on,,·,cI Y 1 ��?�.8�fu�!1�n�r. 
WOLVERINE MOTOR WORKS, 

12 UnrOll SOtreet. 

Grand Rauids, lUich. 

COMFORT IN CAMP . ' . and . ' .  ON THE V ACHT 
will b f'  found in tht> use o f  

"Perfection" Air Mattresses, 
PILLOWS and CUSHIONS. 

When defiated can be packed in small space. 
IT Catalogue sent on 'l"eqtMI:d.. 

MECHANICAL FAbRIC CO. ,  PROVIDENCE. R. I. 
LOS ANGELES RUBBER CO., LOS ANGELES, CAL. Sole �11ing agents for California. Washillgton, Oregon, Nevada and 

Arizona. 

See Our Exhibit at 

SPO RTS M E N 'S S H OW, 
Madison Square Garden, New York, 

March 1st to l"th-Space No. 16. 

SAV E  Y O U R  F U E L. 
You will find our Gasoline 

H O ISTING E N G I N ES agreatsaving oversteam and 
a perfect. economical boon where wood, coal or water are scarce and h igh�priced. Both friction and geared boist from 6 to 150 H. P. for mines, quarries. docks. etc. Every macbine fully guaran� teed. Send! or free Catalogue 

and state size oj MUJilne wanted. Weber Gas &; Gaso
line Engine Co., 402 S.W. Boulevard. Kansas City, 1\10. 

Niagara Fans�. 
IDOustnal Jumber 

01<' THE 

Scientific American 
Supple ment, 

No 1 26 1 .  Dated M arch 3d, 1 900. 
'Pbis special number ot tbe SCIENTIFIC AMERICAN 

RU PPLE:MENT is il lustrated by thirty-five engravings and is a most valuable compendium of infonnarion re· lating to Niagara. Contents, 'rhe E i�tory of Niagara Falls. (ieology of tbe Great Lakes and Niagara. 
i�: fi�ld�:Sagf�r!g��:�ara. 
'rbe Great Power Plants nf Niagara. PreSient Stat lIS of the Industrial Development of the �'alls. 

Price, 10 Cents. For Sale by all newsdealers and by 
MUNN & C O MPANY,  

]'ublisbers, 
361 BROADWAY, NEW YORK. 

J Citutific �tUtri,au. MAI<.CH l a, 1900. 

Music leaf turner and stand, B. Bottcher ... . . . . . . .  HH,052 Nail . .  1. '1'. EY!>lter, . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.286 Nailillg machille. �'. Howe . . . . . . . . . . . . . . . . . . . . . . . . .  64t5HO Nut cl'ackill� machille. H. E. 'Youdsoll. . . . . . . . .  . 644,48:-) 
��:�: t:��: t�.' :: ·C�ft�·I��.(:I1 . . . ! .T_

.:: : : :: : : : : : : : : : : : : : : : : : : :  :ut��� Nut lock. \Y. H. De Hrae . . . . . . . . . . . . . . . . . . . . . . . . . . .  li44.0ti2 Nut. loek, �. Ferris . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  644.548 :\'ut lock, �. Karolewski. . . . . . . . . . . . . . . . . . . . . . . . . . . .  t}44,4:n �ut lock. \Vatkin.::. .. \:' ('olteryahn .. . . . . . . . . . . . _ . . . . .  tU4.a07 
Sitltc;�ia��)�I���:i��c����\I;�. M: r11��i:'�: : : : : : :: � � � : : ��!:�+� Osell latnl'Y engille, \V. F. Hutchison . .  . . . . . . . .  . . . .  6-'4.17;) Ovel'tlow alarm. N. :\1. &. (i. \\' . Lent.. . . .  _ . . . . . . . . . .  tiH,140 Pail holder. milk. i< l1i�ht & . \Iaxwell. . . . . . . . .  , . . .  644.522 Paint and calkillg" conJf)Osltioll, W. H. Ciould . . . . . .  ti44,l";U Pall. �ee Bake pall. Paper ba2" macbine. J)uvall &. �heuard._ . . . . . . . . . . .  tiH.l:)() Paper machine sereen. J (  �.  FIlJ'lll i l 1ger . . . . .  , . .  , . .  6·l.j.,2:!7 

Pal��,�/.I��.�l.I��. I,I.l�l.��l.I���. �.1I.�����1 .. �.��: .�: .�I.'. �J,�:l.I�� t�.I.5;)lj Phl)t( l�ntP hie films. roll book for, ��. f .... ', 'holllas .. tj44,112 Photographs frum albums, device foJ' removlllg, 
C. Held . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644, 1:�; Piano attachment. C. (;. Ferrata.. . . . . . . . . . . .  . . . . .  Ij44,244 Piano pedal support and bearillg. A. lt'. �orrts . . . .  644.446 Picker. See Fruit picker. Picket pointill� lilachiue, A • .h:k . . . . . . . . . . . . . . . . . . . . ().I-I.2S5 

���·tO�l��l��{:I\;��� 8�'H. 'J1i1ford . . . . . . . . . . . . . . . . . . . . .  644.542 Pipe attachrnent. A.. LIst . . . .  " . , . . . . . . . . . . . . . . . . . .  1:i44.524 Pipe co.upling. anuliOTda. �'riIlk & ::Uurphy . . . . . . . . ti.t4.lfi7 Pipe jOlllt, C. B. Albree . . . . . . . . . . . . . . . . . . . . . . . . . . .  H44,;)9:1 Plane, carpenter's, A. W. Stauffer . . . . . . . . . . . . . . . . . .  644,UH Planters. anchor and tension device for check row corn, K. K. Lerol. Jr . . . . . . . . . . . . . . . . . . . . . . . .  fl44.52:� Plat.e holder. magazine. A. L. Adams, . . _ . . .  __ . . . . .  fi44 .:m".l Plow, \V. '1'. M. Hrunnemer . . . . . . . . . . .  , . . . . . . . . . . . . .  fi44.3Hl Plow, .J. H.. Rossetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti44.C9!l Plow att achment. L. Koehn . . . . . . . . . . . . . . . . . . . . . . . .  tH4.a.,)9 Plow aU achmcIlt, C. A. Phoen ix . . . . . .  " . . . . . . . . . . . .  ti44.{l92 Plow. beet. "r;, .... Schmidt . . .  . . . . . . . . . . . . . . .  H44,470 Plow fender. N. Ste1fes" " . . . . . , . .  " . . . .  " . . . .  " . .  fi44.375 Potato blur gaThercr. Rateman &. i'.inlmermUll . . . .  U44,122 Power. See Horse power. Power transmittin� macbine . .  J. K Goodhue... . 644.200 Press. See Baling press. Filter press. Prl11ting pres.::.. Brooks & Huson . . . .  . . , .  f)44,22:i Prilltin� pres� . .  1. K Cap!' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti44.241 PriJJt � l lg. inking clevi.ce fur platt' . .  1. E. HrooKes . .  644.222 Prmtl11g machine. sheet. Johnson & Stone . . . . . . . .  644.2::\1 
��\!�is,vJ':;1��ea�ldS'v�����il·lg: S: Crump: : : : : : : : : :  �:::��i Project lie . •  1. Luciani. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 644.:16H Propeller reverse genr. �'. A .Erringtoll . . . . . . . . . . . .  t}44,500 Pu ller. See Cork puller. Pu l ley. window. A .  A. Libby . . . . . . .  , . . .  , . . . . . . . . . . . .  644,Ob4 Pn lp like mateflal!'l. . apparatus for removing water frnrn . H. Kerrinn� . . . . .  ' ,  . . . . . . . . .  , . . . . . .  644.207 Pump. cent-rUugal. \V. S. SbarplIeck . . . . . . . . . .  , . . . .  644.,475 Railway COil tact device, conduit electric. C. b'. P. Stelldebacb... . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  1\44.108 Railway rail joint. S. �·erris . . . .  , . . .  , . . . . . .  . . . . . . . . . .  644.549 
ttnihvny rail joint safety brace. P. F. Rich . . . . . . . .  644.097 
Hnil wny rails. electrical bond for, J. M. Price. . . . .  H4.4.0H4 
B"f,lIwny swilch . J .e . Sturm . . . . . . . . . . . . . . . . . . . . . . . . .  &U.2fi4 HnllJ'e. J .... Edel. . . . . .  . . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . . .  64.4,358 Ray filter and balf tone gratin�. combined, J. 
Hef�i���atOr �·a;: :j: Zob';ist.: : : : : : : : : : : : : : : : : : : : : :  : : :  �t:�M Register. See Cash relZister. Re�ulator. See Fluid pressure regulator. 
l��:� ��IIJ�r, t<l�.����·lii::::::.· . .. : .. ' .'::: . . . ::. : ... . .. .. ��',�\ Heversillg" mechani�m. ,J. W. McKee . . . . . . . . . . . . . . .  644.211 Roller. S eeVriction l'oller . Root collar, H. C. F·olg-er . . . . . . . . . . . . . . . . . . . . .. . . . . .  644.415 Rotary eng-me. G. A. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.269 Rotary engine. \V. L. Marsh . .  , . . . . . . . . . . . . . . . . . . . . .  1)44.085 Rotary engine, G. 'V. Montgomery . . . . . . . . . . . . . . . . .  644.256 H.otary ki l n, C. ]J. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,057 RuJing and line printin� machines, faIlcy line at-tachment for, G. 1l-.. McAdams , . " , . . . . . . . . . . . . .  R4.4.�1H Safe. etc .• 8. Jablonski .. . . . . . . . . . . . . . .  . . . . . . . . . . . . .  644.518 Hash holder and Jock, 14�. C. T.eavitt, . . . . . . . . . . . . . . . .  H44,Ol-!;"; Sa"W iug"  machine, band. G. \V. Bug-bee .. . . . . . . . . . . .  644,125 HcaffoJdilljl. L. L. Knox . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  644.;)27 Scale, au tomatic grain. C. H. \Vi lken . . . . . . . . . . . . . .  ti44.2fl7 Sca le. platform. J. W. lhckmall . . . . . . . . . . . . . . . . . . . . 644,427 Screen. See Paper macllln� �creen. Screw machine. mult.iple spindle, Woerner & Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 644,310 Screw or analogous machines. feed attachment for. Couch &. Harringt.on . . . . . . . . . . . . . . . . . . . . . . . .  644,27!l Seed and i"flrtilizer m ixin� and sowIng machines. feed box for. I. J. Weaver . . . . . . . . . . . . . . . . . . . . . .  644.220 Separator. See Coal and slate separator. Cream separator. Sewing macbine. S. G. Howe . . . . . . . . . . . . . . . . . . . . . . .  644.174 �ewing machine. bemstitch, G. Baum .. . . . . . . . . . . .  644.3nti Sheep shearing stOCk. P. Anderson . . . . . . . . . . . . . . 644.;�U Shelvin.ll. library or other. P. L. Hay . . . . . . . . . . . . . . .  644,22i! Shipping I-md storin.'! case, \V. C". Post .. . . . . . . . . . . .  644.:{(11 �hipping blank. duplicating, G. W. Singerland . . . .  6(4.104 Ships from sinking, device for prevent1ng, F. L. De Vill a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,480 Shoe fastener. A .  L. Fishell, . . . . . . . . . . . . . . . . . . . . . . . . fA-l.OtlB Shqe or boot stretcher. !t. 8eckh . . . . . . . . . . . . . . . . . . .  ti44.4m �hutter fastener. W. H. Swift.. _ . . . . . . . . . . . . . . .  ' . ' " 644.:i76 �hut.ter or blind window. G. H. Hamalian . . . . . . . . .  fI44,;);)4 

�t�}��:�� I�.aKfaJ;:3;: .�I.������, . .  �� .��.r.r.i.s:: �: '. � '. : : : : :  a!!:��� Skirt supporter. A. R. Geoffroy .. . . . . . . . . . . . . . . . . . . . .  644,417 �moothing iron. J. ii'eldmeyer . . . . . . . . . . . . . . . . . . . . . .  644.132 Snap, barness. ,V. R. Morse . . . . . . . . . . . . . . .  , . . . . . . . . .  644.1F\3 Soap holder. t�i1et, W. R. Hal!.. . . . . . . . . . . . . . . . . . . . .  644.51:1 Speed i l ldicator alld recorder, G. R. Hislop . . . . . . . .  li44.202 Sponge and soap holder. combined, O. H. Huebel 644,000 
prink lor .. See Bottle sprinkler. �pu r� st.trrup. rr. G. Coleman . . . . . . . . . . . . . . . . . . . .  , . . .  fi44.161 

��:��;l;i:t��;ct' �)ea�iiN��1�7Iveiop�: ' in;;chine' 'f()�: 644.lIm 
Hewitt & Bridoux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.075 Stanchion, C. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti44.414 Stanchion, E. D. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,173 Stand. See J)lsplay stand. Stencil cuttin� machine. S. B. Moore . . . . . . . . . . . . . .  644.087 Stove.or ran�e, E. R. Cahoone (reissue) . . . . . . . . . . .  11.810 Strainer for down spout-s, B. A. Stair . . . . . . . . . . . . .  644.262 tiugar m i l ls, adj u�Hable knife bar for. A .  B. Clemens. . .  . . . . . . . . . . .  . . . . . .  . . .  . . . .  . . . . . .  . .  . . . . . . . .  644.:\20 Suspenders, H. H. SmaiL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,105 tiuspenders. etc., spring attachment for, P. E. Wirt . . .  . .  . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.221 

�:rt2b�r·tee VR���':�:S'W'itC'ti: · · · · · · · · · · · · · · · · · · · · · · · 644,380 
Switcb operating device . .  J. A. P. McDollald . . . . . .  644.2gB Switch operating mech11nism, J. A. Phillips . . . . . . .  644.455 Switch stand. C. Schlared .. . . . . . . . . . . . . . . . . . . . . . . . . . .  6t4.2Iil 
1::�.u��t���S�:����: .�'. �' . .  F�.I�: .- : : : : : :  .. .. : : : . : : : : : : :  �!t��J Tank heater. Dempster & R inebart . . . . . . . . . .  , . . . . H44,12!:} Tallning process, I�'. W. \Va rtellberger . . . . . . . . . . . . .  644.482 
���reg�����lkg: �};�u���r�:�· N· e �i Mcliitos·b :  : : :  �::j�g Telegraphy. wirele�s. A. }1'. colfins . . . . . . . . . . . . . . . .  644,4g7 Telephone receiver, A. K. Keller . . . . . . . . . . . . . . . . . .  644,206 Telephone systems. switch box for intercom-municatin�, A. K. Keller . .  , . . .  , . ,  . .  , ' . '  . . . . . . . .  644.204 Telephone transmitter. E. B. ltahnestock . . . . . . . . .  f144.M7 Telephone trallsmitter, A. K. Keller . . . . . . . . . . . . . . .  644.205 'relephonic relay, }I'. H. BrowIl .. . . . . . . . . . . . . . . . . . . . .  fi44.3}6 Tension device, E. Roberts .. , . . . . . . . . . . . . . . . . . . . . . .  644.186 Thill coupling, \�T. H. Makutch.an . .  , . . . . . . . . . . . . . . .  644.2;)4 'rhreshlnl'!" mach me, H. W. j)lemert. . . . . . . . . . . . . . .  f�4,141 
:¥�rke:t�i::arkit�:.in\�:. �; :�Yt(�l��.� : :  : : : :  : : '. :  : : : : : :  � : �!:1�I TIe. See \Vall tie. 'riJe and producing same, H. C. Mercer . . . . . . . . . . . .  644.530 
i�l�� ���l�t���.v:lv�uir�����:��: .�'. �'. �.�i.��: : : : :  .. �!:�1� 'rire. wbeel. H. C. Frost .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.,288 Tires. non-puncture and speeding attachment for pneumatic. B. Charles . . . . . . . . . . . . . . . . . . . . . . .  644.126 'rongue support, J. J. Nagley .. . . . . . . . . . . . . . . . . . . . . . .  644.5:14 Torpedo. F�. Gathmann . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  , 644.:l21 Toy , J. Yelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,121 Trap. See Animal trap. Fish trap. 'Prap, J. A. Mulherin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.142 'rruck, .J. H. Heble.hwaite . . . . . . . . . . . . . . . . . . . . . . . . . .  644.22g Truck. railway car, J. F. Mc}1�lroy . . . . . . . . . . .  , . . .  , . . 644,440 Trucks to car bodies, device for locking. W. H. . 
Typ��r����: 'w: ·s: ·Cr�ig·. : : : : : :  � :  � : : : : : : : : : : : : : : : : : : : :  �!!:�� Typewriter paper carrier. E. Van der Belen . . . . . .  644.20K Typewritin� machine. W. J. Kauffman . . . . . . . . . . . .  li44.U82 '11ypewriting machine, C. Sears . . .  , . . . . . . . . . .  644.187. 644.188 Typewriting machine. cryptographic, W. A. Fre· ret. Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  644.165 Typewriting machine, cryptographic, �'reret & 
Up �o'�;�rini.r· appara t·us: J .. i:: ii"eff·ner·. ·. ·. ·.·,·.· . .. .. .. .. : .. �!!:}�� Valve, adjnstable automatic relief, �'. S. Bean . . .  644.271 Valve, check. E. Greenwood , . . . . . . . . . . . . . . . . . . . . . . .  644.422 Valve, compound lip. B. Hubbe . . . . . . . . . . . . . . . . . . . .  644.428 Valve, cyhnder relief, '1'. D. Smith . . . . . . . . . . . . . . . . . .  644.1;)1 Valve, elbow lever. J. Dreckmann . . . . . . . . . . . . . . . . . .  644.224 Valve. engine. H. M. Lane, . . . . . . . . . . . . . . . . . . . . . . . .  644,H2R Valve. enllineer's. N. A. Christensen . . . . . . . . . . . . . . .  li44.127 Valve gear. engine lifting, R. H. ManteL . . . . . . . . .  f44,-t36 Valve mecbR.nism, D. D. Lewis . . . . . . . . . . . . . . . . . . . . .  644.208 Valve or faucet. It Sellers. . . . . . . .  . . . . . . . . .  li44,41:i Vapor burner. 0. 1'. Kirkpatrick . . . . . . . . . . . . . . . . . . . .  644.118 Vapor or gas engine. l,epper & Dial . . . . . . . . . . . . . . .  644,295 
��glg:� g��ke�3:ni�u�i.�:.���.� : : : :  :.: : : : : : :  : : : : :  : : :  �ta\l1l \Continued em paue 169) 

Durable in Construction and Easy and Safe in Operation. 
er Send jor CataZO(}ue 

and imvestigate our claims. 

TRUSCOTT BOAT MFG. CO. ,  St. Joseph , MiCh., U. S. A. 

'B U I L D  
Y O U R  OWN MOTOR 

Complet9 Work.ln/: Orawings of 1 b.J). Jacketless Gasoline Moto,. ln our EX PLOSIVE 1110TOJ" NUM
BER. 72 pa!!es. Con tams �3ny other interesting arti. gles on Gasolme Motors. PrICe lOcents-stamps or coin. 
�'l'EAM HOlLER NUl1IBER treats fully of Steam AU�0f!.lobiles. Price 10 cents- tampS! or coin. SubBCrIptl,?n $2.00 a year' R montbs, 'l.OJ. Foreign, $3.00. SubSCrIbe fur a y� from January 1st. and you will llet bot.h numbers. jj.:::U Mention this paper. 
THE HORSELESS AGE, 1 60 Nassau Street, New York. 

5 CENTS A DAY pays for 
the use of 

tb� $bimn £utt�r fi�alls 
'ro matcb 12.000 ft. of 4 in. strips (board measure) single t·ongue and 

-=� ...... ����;ii��� i��W\h:;�ct:;.m��;:J for Catalogue, No. 22. Address 
Iilaiiill"- s. J. SHIMER & SONS, Milton. Pa. 

AND EXPENSES MADE. 

Mannfactory Established 1"61. 
LEAD PENCILS, COLORJ<lD PENCILS, l:;LATE PENCILS, WRITING SLATES. STEEL PENS, GOLD PENS, INKS, PEN('IL CASES IN SILVER AND IN GOLD, STA'l'IONll'RS' RUBBER GOODS, RULERS, COLORS AND AR1'IS1'S· MA'I'ERIALS. 

Reade street .  N e w  York, N .  Y .  
lUannfactory Established 1"61. -------

EVERY BOY H IS OWN TOY rlAKER. 
'l'ells how to make all Kinds Toys, Steam J:ngines, Photo Cameras, Windmills, M.icro-scopes. Electric T�legl'a phs, Telephones. Magic Lanterm�, ..Eolian Ha.rps, Hoats from a rowboat to a schooner; also Kites. 

������sBO��:J·Ar::.���� HJ�):. Slin�s, Stilts, Fisb'n� ·rackle,Rabbit an .. ! Bird 'rraps. and many others. All is made so plain that a boy can easill make them. 200 handsome ill us. Tbis gl eat book by mail, IOc., 3 for 25c. C. DEPUY. Pub . •  Syracuse. N. Y. 

MAP OF OUR 
NEW POSSESSIONS 

A document of unusual value is the 

"Round the World" folder just i�sued 

by the New York Central Lines, in

cluding a map of the United States, 

Alaska and our islands in the Atlantic 

and Pacific Oceans. 

A COMPLETE 

Electrical Library 
By PRO.'. '1'. O'CONOR SLOANE. 

An inexpensive l ibrary �f the best hooks on Electricity. Put up in a n e a t  f 0 I d i n  g box. ad shown in cut. }1�or the student. the amateur, the worksbop, tbe el�ctrical eng  i n e e r ,  schools and colleges. CompriSing five books, as follows : 
Aritbmetic of Eiectricity 

138 pa�es, . . ,  $1.00 
E�;:�� ?,o.Y ��k�n'h�� 
How to Become a SUC� 

��'ii':�1 .E�ec:r�ci�iil�� 
Standard Electrical Dictionary, 682 pages. $3.00 

Five volufflell, 1,300 pages, Electricity ' ImpIiOed. 158 
and ove,. 450 UluRtratwns. pages, . . . . .  $1.10 
A valuable and 'tndispensab�e adltitWn to ever'll libra'J'Y· 

th���o�eTlv� tv�������a�fsetriJ-;� �o��� �nb�u�r�fo�� 
:������e[�1ftt:fli�t���0�C!�8{�ei8���i!lOji!�u���i Price of $5.00 for the complete set. The regular price of the five volumes is $7.00. 

MUNN &. CO., P u b l i shers, 
36t R � OA DW A Y .  N EW Y O R K .  

�MACIC LAMP I F  INTERESTED 
=!:-:�� WRITE TO-DAY 

Gives 00 to 100 Candle· power light at a cost of 
ONLY 

1 cent for IOhours 
N 0 d�nger. no risk, no troUble, no smell. The )lsKie Lamp is madea  Eltandard by  tire Insur· ance UnderWrIters. 

AGENTS �;��,!5gn��ds�8: ing these Lamps. They sell on sbrht to s t o r e s  and  families. Wlite today for territory and samPle lamp. 
THE MAGIC LIGHT CD.,  

Factory, 9 t o  t 1 RIver St., ()llICAGO, ILL. 

grow paying crops because they're 
fresh and alway. the be.t. For 
sale everywhere. Refuse @ubstitutes. 
Stick to Ferry'. Seeds and prosper. 
1900 Seed Annual free. Write for it. 

D. M. FERRY & CO •• DetrOit, Mich. 

� � 
President Eliot, of Harvard University, 

while addressing the graduating class, in part said : 
" Tbere is a subtle power lying latent in each one 

of you, which few have developed. but which, when 
developed. might make a man irresistible. It is called 
persona} magnetism. I advise you to master it." 

'That tbe power referred to above lies latent in 
every person, and can be easily and quickly developed, 
are facts acknowledged by every student of the sub. 
ject. 

Hardly a day passes but what one reads of some 
astounding feat or wonderful cure performed by per
sons of well·develllped magnetiC power. 

Tbe New Yurk Institute of Science has recently 
issued probabl y the most interesting, most valuable, 
and most important work on occult sciences ever be· 
fore published. It is up-to·date in every particular. 
Its 100 pages are replete with facts. arguments and 
opinions of tbe world's greatest scientists and teacb
ers. It is profusely i l lustrated, and should be read by 
every person at all interested in Mesmerism. Personal 
i\lagnetism and Mind Cultivation. 

I T'S F R E E  
for the asking. Write to.day. Address 

New York Institute of Science, 
39 STATE ST., Dept. M,R.9. ROCHESTER, N.Y. 



M ARCH 1 0, 1 900. 

E lEe T R I C  A l ��gU;:�11�gargc����e�)��£ 
ENG I N EE R I N G f:l�n�tah���<��'�e�H�:'�l:�i 
TAU G H T �r�;�MO �v �!��i�li��r;;���!�: 

$ C itutific �tUrtican. 
Vehicle brake, D. E. Williams . . . . . . . . . . . . . . . . . . . . .  644,483 Vehicle brake. automatk, J. \'V. Pattel'son . . . . . . . .  \i44,453 Vehicle p .. opul�ioli, \V. H. Underwood . . . . . . . . . . . .  ti44.1l3 Vehicle wheel and bearing, 'V. I,M :,\1artul . . . . . . . . .  U44,086 Ventilator. See Car vent.ilator. Ventilator, H.. H. �chumacher . . . . . . . . . . . . . , . . . . . . .  ti44.33& VoltaiC cell. A. Pfannellberb . . . . .  ' . . . . . . . . . • . . . . . . . .  644.538 
V otin/;( machine, A. E. Singer . . . . . . . . . . . . . .  e • • • • • • • •  1;44,103 

LAW
l!�S��l�F.�ct�:'co�m��i� Law ('ourses. Guarantees be�t instruction ever prepared. Indorsed by srudents and attorneys everywhere. Easy terms, Begin now. 

NA TlONAL CORRESPONDENCE SCHOOL OF LAW, 
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IF Y O U S H OOT A R I F L E  P.i...�tol o r  .sfwt(1Ull .. you'll make a lIi.n 's 
��YC 1 J)� �ending three 2c. stamps for the I,If'I1/ Hand-book " A," 12ti pages 
.\<'Jt"E"E. The lat.est Encyclupedm of 
Arms. Po'wder's, ::Jlwt and B1.dlet,s. Mention SClEN'l'lF IC AMERIC A N .  Address CO., NEW HAVEN, CONN .. U. S. A. BY MAIL ing-, ;\!CcYIRlllcaIDraWing, Electric Lighting, Shorr Popular Electrical Co rse, Elementary Ma.thematic8. eLc., by mail Study in spare time oniy. I nstitute endursed by 'l'homas A. !£.dison and others. Catalogue free. 

Wall or partitioll. building. 1<'::. Ketcbum . . . . . . . .  _ . . 1:44.138 Wall tie, J. D. Johnstoll . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ti44,17ti \Vasher. See \V illduw washer. Washing macbine, K �. Couk . . . . . . . . . . . .. . . . . . . . . . f;44.498 
_____ 3_B

_
N_o_rt_h_p_a_,_S_t_, _1_nd_i_a_n_3_p_o_li_S_, _I_n_d_. ___ I CE U A  C I l T N "ES, ( )0I·1i�� Enlril,,,., n,·c"'cr�· 

I nlld Bott lers" lll il '· b i uer)'. rl'.El lo� VIL'l1�H 

ExpellemenlaI SCleence �4;��m' 
ELECTRICAL EtIIGINEER INST ITUTE, 

Dept. At 120 Liberty Street, New York. 

r"""'' '''''''' ''' '' ''' '''''' '''''''' ''' ''' '' ' '' ''''En'gj'n��r'jng' 
TAU G HT BY M A I L  

\Vatch, stem wimtlng. H. \'oegelin . . . . . . . . . . . .. . . .  644,3$] Water clo�et 01' urmal, �1. J. Adams . . . . . . • . . •  , . . . .  644,488 Wat.er cooler and filter. f<'. G. Kammerer . . . .. . . . . . fi44.32'-) \Vater beater, A \V. Dowler . . . . . . . . . . . . . . . . . . . . . . . .  fi44,Oti5 \Vater meter, .K ZumkeJler . . . . . . . . . . . . . . . . . . . . . . . . 644,487 \Vater, purifying. O. H. Jewell.. . . . . . . . . . . . . . . . . . . . .  ti44.137 \Vater tube boiler. J. ;\Iazieres . . . . . . . . . . . . . . . . . . . . . .  tj44,i{62 \VaterproOlillg compoSit ion, I\: ipling & Arnold . . . .  644.250 By GEO. M. HOPKINS. 
\Vell apparatus. oil. .J. 'rich Uut'He . . . . . . . . . . . . . , . . . .  t544,341 \Vheel. �ee Vehicle wheel. \Vheel. 1>. Haker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .... 4,04!1 20th Edition Revised and Enlarged. 

-· 
· ; 

Fun cour8es i n  architecture. surveying, drawing;  civil, mecbanical. electrical. steam, b ydraulic, municipal, saniLary. railroad and structural 

\Vindmil i lu bricator, 1 1 .  'l'ellhalll. . . . .  . 1i44.;){)tj \V indmill or engine, !. Sedgwick .. . . . . . . . . . . . . . . . . . .  li44.102 914 Pages, 820 IlI usU'ations. 
= ��:::�;;,,:,J�:�;:;!:J�Jgr ��:W'bl.!<: .J{ .• �. �.a��::: ; ;  . .  :;:�d� Price $4.00 in cloth; $ 5 . 0 0  in half morocco, postpaid 

; = 
· ; 

Window wasber 01' mop, A. \Vaylllire . . . . . . . . . . . . . 644.116 '\Vu'e working, combillation tool for. E. E. Swarm.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,477 

· ENGINEERING Wood impregnating apparatus. G .  fi�. ] .. ebioda . . . .  644.252 Wrench. See Hub wrench. 
Graduation with degl'ees. 

� $ 20  00 upwaius. Payable in installmputs. 
�=_: . �;���f.0S��� f�.����strated circular 

NATIONAL CORRESPONDENCE INSTITUTE (Inc.) 
� 2 3-4 7 Second Nat'l Bank B uildl ng,Washington, D.C. 
TfllllllllllIlllllllllIllIlllIlIllllllllllllllllllllllllllll11111111111111111111111111111111111111111111111111 

Burgl6r Al6rme ' 

The best Is a 

Smith 
& Wesson 

Revolvel'. Catalogue for a stamp. 
S1l1 1' 1if f.\:- \V ESSO_', 1-1 Mo(· ... brldge Street, 

�prlnI[6eld, llu!ilo�. 
159 New Montgomery St .• Aan Francisco. Cal, 

SOMET H I N G  N EW 
ELEGANT AND DRESSY. 

T H E " C H I D  " 
CRACKLESS LI N E N  CUFF 

If  your dealer does not have them, send z5c. for a pair. 
T H E  C H I D  C U F F  C O .  

9 0 8  D lippincott B uilding, 
Phlhltldplllu, Pn. 

50 Y E A R S '  
E X P E R I E N C E  

Anyone �ellding' a �ketch and description may Quickly ascertain our opinion free whether an i nvention 18 probably patentable. Communications strictly contldential. Handbook on Patents sent free. Oldest agency for securing patents. Patents taken through MunB & Co. receive 
speciaL notice, without charJ,!e, in the 

Sti�ntifit Jlm�ritan. 
A handsomely illustrated weekly. Largest circulatwn of any scientific journal. Terms, $3 a year ; four months, $1. Sold by all newsdealers. MUNN & CO.3S 1 Broadway, New York 

Branch Office. {j25 F S t.. Washington, D .  C. 

The Greatest Family Newspaper is 

I!!lie's 
�ekly 

1 ESLI E '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 

Wrench. M. H. McCallion. . . . . . . . . . . . . . . . . . . . .  ti44,OS!l Wrench, O. Stecbha.Tl. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  li44,2ti3 \Vringer. 8ee Clothe� wriliuer. Writing macbine, H. C. Hess . . . . . . . . . . . . .  ' .644,515. 644.516 Yoke and tongue connection, neck. A. L. Grug-
!<en. . . . . . . . .. . . . . . . .. . .  . . . .  . . . . . . . . . . . . . .  . . . . . . . .  644,423 

DESIGNS. 
Badge or similar article. G. H. Duncan ... . . . . . . .. . . . 32,270 Bar, rolled, D. 8. Bi�sell . . .  : . . . . . . . . . . . . . . . . . . . . . ... .  32.294 Bedstead top monnt, metal, A. S. Putnam . . . . . . . . .  32,292 Belts or' SImilar articles, body for. M. Koch . . . . . . .  32.:{(11 Bolster stake. \V. 1 1. Bartell ... . . . . . . . . . . . . . . . . . . . . . . . :-n,29fi Bottle. J. Farnan . . . . . . . . . . _ . .  _ . . . . . . . . . . . . . . . . . . . . . .  32.28:1 Bracelet. \V. H. Snart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.273 Button. cuff or Rleeve, ,"V . Arth ur . . . . . . . . . . . . . . . . . . . 32.2'42 Button. souvenir, A. A. \Vensinger . . . . . . . . . . . . . . . . .  32,271 Carpet border. A. ),1. Rose . . . . . . . . . . . . . . . . . . . .. . .... . . 32,302 Caster socket, G. J). CJark, . . . . . _ . . . . . . . . . . . . . . . . . . . . .  32.291 Closet seat cuver, \V. 'I'. Baldwin . . . . . . . . . . . . . . . . . . . .  32,200 Collar fasteners, hinge plate for top, \Vicht & l)ippert . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,2�0 Collar fasteners. loop plate for top, \Vicht & Dip-pert., . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . • . . . . . . e • • • • •  :12.279 Cuspidor bowl, G. E. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  32,2�7 Faucet, W. Geurink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.289 Flower pot support, C. O. Stone .. . . . . . . . . . . . . . . . . . . . . 32,288 Game board. E. G. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . .  02,299 Glove fasteners, top for socket members for. M. D. Shipman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,278 Grain drill shoe, Denyes & Schutt . . . . . . . . .. . . . . . . . . .  32.2t}5 Ice creeper, H. J. Beck . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . �2.;j(J() Lamp sbade. E. L. Elliott. . . . . . .  . . . . . . . . . . . . . . . . .  il2.28H Odoratmg apparatns caSing, C. G. Ette . . . . . . . . . . . . .  32.282 Pencil sbarpener, J. L. Kel Jogg . . . . . . . . . . . . . . . . . .. . . . a2.275 Picture frame 01' Similar article, A. M. Gamlin . . . .  32.285 Rack. towel. J. J. IVrigbt.. . . . . . . . . . . . . . . . . . .  _ . . . . . . .  02.281 Range 01' stove water back. \V. J '. Culver . . . . . . . . . .  32.2!1:� Spectacle temple tip, H. L. K ing . . . . . . . . . . . . . . . . . . . .  32,2'74 SwitchboHrd, H. O. Swoboda . . . • . . . . . . . . . . . . . . . . . . • .  32.2frt Syringe nozzle. �" H. Jones . . . . . .. . . . . . . . . . . . . .. . .. .  32.271; 'L'icket and check h01der. J. E. McCusker . . . . . . . . . .  32,277 Tray, J,. Mc('art by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,28� fl'ype, font of. Goudy & Phinney . . . . . . . . . . . . . . . . . . . .  32,2g8 

TRADE MARKS. 
Bluing. Reckitt & Son •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,235 Books relating to medical subjects. Estate of 1. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.233 Butter, J .  G. 'l'urnbnl l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,287 Candy. peanut, Bosman & Lohmall .. . . . . . . . . . . . . . . . .  34.247 Canued vegetables. frUIts. and fish, Smitb Brothers 

& BurdiCk Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,240 Chemical cOmpound, '1'aliaferro H.obinson Chemi-cal Company . . . . . .. . . . . .  , . . . , _ .  , . , . . . . . . . . . . . .  . .  M.:&'),.'� Cider. '1'. B.  Hall & Company. . . . . . . . . . . . .  . . .  . . . . . . 3U4!1 Clasps, metal. Clark Manufacturing Company . . . . . 34.2tj4 Cream. evaporated. St. LouiS Cundensed Milk Company.. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  34,245 Cure for certain named diseases. C. l,aux . . . . . . . . .  :�4.257 Cures for certain nameli diseases. C. P. Lee . . . . . . . .  34,258 Drugs and chemlcal�. certain named. Cbemische �'abrik He1fellberg Actiell-Ge�ellschaft. VOI'-mals E. Dieterich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.259 Dru!:;sciec��aJ:;l�l�� . .  ���t.��l�. ������ .O�l.�,. �'. ��.�� 34,200 l£lectrical supplies, certain named, li'alcon Elec-tric Manufacturing- Company . . . . . . . . . . . . . . . . . . 34,200 Jfood for animals, mixed. Brooks-Griffiths Com-pa n y . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  34,243 !i'ood for infants and invalids. !i'airchild B rothers 
& B oster. . . . . . . .  . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . .  34,242 Ii'oods, certain named. A. Honey . . . . . . . . . _ . . . • . . . . .  H4.241 Gin. Myers & Company. .. . . . . . . . . . . . . . . . .  . . . . . . . .  :14,251 Groceries. certain nanlect. H_ .J. H.otb . . . . . . . . . . . . . . .  3·t288 Ham�. bacon. and lard, Wm. H. Taylor Company .  34.2&; Harness and saddlery. Dodson, Fisber, Brock-maun Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iW.265 Harp. zither-like. Harp-O-Chord Company . . . . . . . . .  M.2i::a Illuminating material and apparatus. certain named. \VorslloP & Company . . . . . . . . . . . . . . . . . . . .  34.2t;7 Lumber and piling. Globe Lumber Company . . . . . .  34,270 Medical wines. pills, plasters, and ointments, A. J. Giguere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,2Ul Milk. condensed, St. Louis Condensed Milk Com-pally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,244 Hemedies for certain diseases. H. W. Quinby .. . . . .  34,2.)tj Hemedy for certain nam8d diseases. P. Con day . . .  34,2ih-{ H.emedy for certain named diseases, J. S. Leon-bardt.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  34,254 Hemedy for certain named diseases. Pope Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 34.255 Salve, G. P. Olsen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,202 Soda water flavors, M. E. Murray . . . . . . . . . . . . . . . . . . .  34.248 Starch and cornstarch products, certain named, Hoffmann's Starkefabriken . . . . .  _ . . . . . . . . .  r. _ . . . .  34.234 'reas. B·. S. Halford . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  34,240 Tobaccos, cigars. stoJ,!ies. tobies. cheroots. cigar-ettes. and snutf, certain named. C. J. Corbin & Sons.. . . . . . . . .  . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . _ . ,  34.252 Vehicles. automatically propelled wheeled, , . Lo-comobil e "  Company of America . . . . . . . . . . . . . . . . ')4,2u9 Velocipede parts, certain IHl.med. Pope Manufac-turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;{4.,2(iS \Vine. J. P. Smith .. . . . . . . . . . . . .  _ . . . . . .. . . . . . . . . . . . . . . . .  ,)4.250 

LA BELS. 
. •  Amazon Ague Elixir." for a medicine. H. W. Lake .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.37ti .. Blue 1'ripod Natural Lima Beans." for canned goods. United States Printing Company . . . . . . . .  7,8ml . . K�iIll'S 'l'olu Cougb Cure," for a medicine. J. C . ... . ... _ 'Iodct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. �. , 

:: t�[t�i��:5j'�l;�)� ��j:��':\·t·$��:)�I���{le.: : : : :  : : : : : :  +:�g� 
.. J\todiculed Cataarh Tobacco," for cigarettes. Cl-gaI'�, and �moking tobacco. J. M. Moyers . . . . . . . . 7, :-t;;·) . . Old Hone� ty," for fla ked oats. 'l'ingle & Drake Co m pany . . . .. . . . . . .. . . . . . . . . . . .. . . . .. . .. . . . .. . .  . .  7.af:8 " Phipp� & Atchison London." for hats, Phipps 

& Atchison. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.3fiO .. Pointer Branct," for oranges, Azusa-Covina-Glen-dora l1"'ruit Exchaug"e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,370 
. •  Spnrgin's New f<'erret. Index." foran index, Spur-
.. Se;:; tl��11�J.�}'

ctf�in5r�t�����IAz·ti8a_·coviila_(i·leii_· 7.31i5 

dora Ifruit B;xcbange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.371 " 'rhe El-eal of Kentucky," for flour, �ewport MiIl-. ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.3tH .. 'I'borougbbred Seeds, for seeds. G. '1'ait & Sons. 7.372 

PRIN rs. 
. . Iforest Cream," for a toilet preparation, T.C. Grim. 

maSSt;s than any other paper of its class sbaw. . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . .  207 " Graphite-Ozide," for paint. Scbroeder, Smith & 
in the world. It is the greatest, best, �cbr"eder . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  208 .. Hock Hottom �'loot' Paint." for paint, Schroeder. 
most attractive and cheapest of all �mith & Schroeder. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  209 " The �crallt(ln ('()rre�pol1(1etlce SchOOlS." for bool,s 
Aluerican educators. and pampblets, Scranton Correspondence Scbools 206 

It is for sale everywhere - on the A I,rinte.l cony of tbe .pecification and drawing- of 
stands, in the bookstores, on all trains, 1���J�ltt;lA���1l1�j;f ��rr��if�/I�i�h�� ���XI��fl�;lt�mc�ri·�� 

at 1 0  cents per copy. �(iC�1111�S·pl!:�;��d���:;e�1.e��� ��:��bt�)n����n� Tg�!����l 
One of the Best General Advertising Medium� . . �I�:�:'t��nl��� Oi�r:PH��:;�aJ::i��d �ll��� ���e� wbere 

in the World. Send for rates. 

I 
CRlladiau )>atents mav now be obtailled bv tbe lll· vp,nt()r� for allY of the IllVentlOlls named tn the fore 

L E S L  I E ' S  VV E E K L Y. I�����I;�����lX� ���tV �;n 8��1�;�;�tl:�����.f �,4�;t�17i 
1 1 0  FIFTH A V E N  U E ,  N IL W  Y O R K .  yg�tCi)�h�rf���;� ;�t.:,'�l.&":��'&1� ::�b���.New 

'rHIS is a book full of 
interest and value for 
Teachers, S t u dents, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This splendId 
work. gives young and 
old something worthy 
of thought. It has in
fluenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in
formation that wiJI en· 
able him to compre
hend the great im. 
provements of the day. 
It furnishes sugges· · 
tions for hours of in. 
structive recreation. 

Send for large I l l nstrated Circular 
and complete Table of Contents. 

M U N N  & C O . ,  Publishers, 
Office of the SCIENT IF IC AMERICAN, 

3 6 1  B R O A DWAY , N E W  Y O R K .  

Write for book o f  paint helps A\===-�'- and learn why and how Pat����:§�� ton's Sun Proof Paints are 

GUARANTEED for 5 YEARS. 
Liheral inducrment and agency 

to dealers. 
JAMES E. PATTON CO .• 

22': Lake8t�, MIlwaukee, Wb. 

Storage Batteries 
- morrison Syst�m. -

Long Life. 

NO 
Cast Plates. 
Perforations. 
Applied Paste. 
Infringement. 

High Efficiency. 
Great Capacity. 
Superiority. 

Electric Chemical Formations forall Purposes. 
Central Station, Power and Isolated Plants. 

A utolliobile Cells a Specialty. 

6end us size of your Containil1k:: Cells and Specifications. 
P'" Send for C;rwlat S. A. 

H E L l OS-U PTO N C O . ,  
Address all communications to 

224 Fullerton Avellue, Chicago, I I I .  

TURB I NES iT Send for CirclIlal' "�U," 
J A S .  L E F F E L  & CO.  

!o!pringfield, Ohio, U .  !o!. A .  

I I· COST US $49000 �:::'5c 
,�:::� ��"�:�n�!:�:�r�h

o
po:f;;;�� 

lneubutors." It tells it. all. Leadingpoultry 
men hAve written apeels) articles for it. 192 li'se'r Szll In. lIlu.lrnted. It's a.s g'ood as 
uyphe,.s Incubato,. 
__ ad W. the best. Out hatch any other 
machi'ae. 16 page circular free. Send 15cts. 

5BJ.VtX1'IWUIG In stamps for jJ4.000 book No. 134. , 
Add""nesreatoliice. CYPHERS INCUBATOR CO. 
Bo.ton. M..... Wayland, N. Y • ()h1�aco. IlL 

iYPE W HEELS . Moon, a..UPERlfII'IE"NrAL WOruc.5MAlLlMtHll1Dn' MOYEL-TlU .. [fC. 'U;,w . OIlll "UNCIL \llfQAJC, 100 NASSA U Sf N.T. 

I N VE N T I ON S  PERF ECTE D. 
Accurate Model and Tool Work. Write for Circul ar. 

PARSELL & WEED, 1 2 9 - 1 3 1  West 3 1st St., New York. 

UWJ:lJ;tal\\\ltl�mlilmli\\l 
iUake �Hodels of AllY Machine to Ol'de.·. 

. . . .  C O R K  S H AV I N C S  . . . .  
O .  II"EROLD & c o  .. 

J.Jisbon, pOI·tugal. 

CALCIUM CARBIDE ���Op�{ 
3ii NASSA U STR"E"E'r, N"EW YORK. 

(A B C Code.) Cable Address : BRYAXE, NEW YORK. �EASE PAYS EXPENSEs and Si[5 
per month. Steady position ; self-sel-ler: no f'xnerience !1e�ded.S�nil 2c foT contract. 

PEASl<� MFG. CO .. ClllClnnatl,Q .. Dept. 10. 

YOU CAN MAKE. $ 1  OO.A WEEI' ! 
DWNYOUR OWN 5HOW, C6MPLETt OUTnT-$ IOO. 

LIFE: M O TION FILMS &. MACHIN£. 5 . GREAT PASSION PLAY &. 0; 00 OTH E R 5 U B J E C T 5  I \.. ... U !> T R.  t:,,A'T ..... ..... O c. v E. 5 ,.. R e:. e:... 
. L UBIN, LARGCST MrR.PHILAO£LPHIA P. A 

S 3 D S S.nd n. YOQTodolress. a ay ure andwewill,howyoq 
howto make'S aday 
absolutely sure; we 

fumish the work and teach you hee; you work in 
t'rte locality where you live. Send us your addTess and we wi:!1 
�xplain the business fully; remember we guarantee a clear pr()oo 
fit of $3 for E"VeTY day's work, absolutely sure, write at once. 
ROYAL DlANllFACTllRING Co.. Bo:l. • •  _ UE'fROI'f. ltlICn. 

M E R ITO R IOUS  I N V E N T I O N S  
financed o r  patents sold outright. Capital furnislJed 
���'nf�g�nedl \�W;!�l�Taftd frCc�l�r�e�;ocuSr���k it���:i��� bond� sold. We transact all husiness on commls�ioll strictly. No advance fees. PE·I'ER WHI'l'NEY, 100 
Broadway, �ew York. 

O .  L . H O J.,OEN 5 1336 BEACH St. PHILADELPHIA PA. I 
REGEALED ICE MACH INBS 

S£E T'lRsT PA £. S(.IENTlflC AMERICAN SEPT. 2.  lag,).  

B DYS PAPER· !r�to� /����.';};�������� age we will send you tbe Star forS monti!s 
free. Gn·atest boys' paper published. Address with 

stamP. TllE STAR, Dept. 34, OAK PARK, ILLS. 

yo SUNk FLeASli,cpOWDE'iiC• wit h 

tntcns Iy brlllh,"�. Erpres. p8Id �()c. per oz., 5 "". $1.50. 
\VJLLI.Al.!:5.t BnOWN \:' E.l Ut.E, Dept. C, PtJllad �Jpliia. Pa. 

MORAN flEX IBLE J O I NT 
for Steam! Air or IJiqnids. 

lIac1e in all sizes to stand any desired pressure. Send fOT reducal- price list. 
Moran Flexible Steam Joint Co., I nc'd 

147 'l'bird !::itreet, LOUISVILLE. Ky. 

98 I F �rl?r �ll�.f�':;�,�r I T  
·"II1�" ... -- E AG L E W AT C f l  

8. I 4 -k . , Go l d  fillf'd, 
1 hUlltingcase,Am. 

steIll wind and Full j ewellerl. Sent 

C . O .  D. lor$4.98 
with privilege 0 kxamina· 

tion before paying; i 1 no t satisf�d. 
orderexpressagentto return it. Gil' � 
corre'tt address, nearest express of. 
ii -e.  M"'lltion la(i ies' or g'f'nt<;' <7f'. 

K\GLE WATCII CO., D<,pt. li, 66 ]tlaiden Lnne, Nt''''· York til) . ci Brass Band � 
InMtruments. nrumSt nlrl)rmH. &:: �lIppl ieM. "Trite for cat!iJog. 445 illustrations. FREE;. it gives M u_ 
sic and Instructions for New Hal)d.i .. 

LYON & HEALY, 
38 AdaDlll St.. (I UWAGO. 

Automobiles �-� .... 
'l'he SCIENTIFtC AMERICAN for May 13, 1899, is 

devoted mainly to illu8tratiQn� and detalled de
scription8 of Various types of horse]e8� vebicles. 
'l'his issue al�o contains an article on tbe mechan
ics of the bicycle and detailed drawings of an auto· 
mobile tricycle. Price 10 cents. 

'l'he fo)]owillg copies of the 8CIEN'l'I}'IC A:\fEH

lCAN SUPPLE3U';NT give many details, of Auto
mobiles of different types, with many illustrations 
of the vehicles. motol's. boilers, etc. '1'11e series 
make a very valuable treatise on the �ubject. 'j1he 
numbers are : 732, \/19, W3, lOil3, 1054, 1055, 1056, 10;;7, 

1U58, 1059, 1075, 1078, 1080, 1tl82, 1083, lOW, 1100, 1113, 

1122, 1178, 1195, 1199, 12DG, 1210. SUPPLEMENT No. 
1229 contains a highly interesting artic]e giving 
full data as t.o operating costs of horse and eJect ric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUN N " CO. P u b l i shers, 
361 BROADWAY, N EW YORK. 
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