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HINT S TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no � ttellUOll will ue (lalll thereto. This is fur 
our mfurwatiull and liut for pulJlieatioll 

References tu furmer articles ur answers sh�uld give 
q..a.tc uf paver and page ur IlUlllUer of question. 

Inqulnes llot aU8wl'l'l'd in reasullulJle time should be 
reveated: eOlTCSpUlluclltS· will lIt-'ar in mind that 
some answers l"t'tluire nut a little rpsearcb, and, 
tbough we endt-'avor to reply to all eitber by 
���t��r�� in tbis department, each must take 

Buyers wislJing to purcbase allY article not adver­
tised in our COlUlllllS will lJe furnished witb 
�ggr

8
e:�e: of houses mallufacturiug or carrying 

Special Written Information 011 matters of personal 
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lterest cannot lJe expected 
Scientific American Supplements referred to may toe 

bad at tbe office. Price 1U Cl'nts each. 
Boo��'i���

erred to promptly 8upplied on receipt of 
Kin���ske

s
J
I�tr f�f)elt-�mination sbould lJe distinctly 

(8903) C. A. B. asks for the chemical 
analysis of the so-called oil gas. that Is. gas 
manufactured hy the Pa tton or similar process. 
A. 'fhe composition of 011 gas will grea tly 
vary. dependent upon the oil used and the tem­
perature of gaSification. We give here the ex­
tremes' selected from a tahle of analysis: 

Specific gravity .... 0.H2 0.!l0!) 
Per Cent. Per Cent. 

Heavy hydrocarhon . fl.4 4 :l.3 
Methane ........... :!3.6 4 3 .:l 
Hydrogen .......... :!0.7 57.3 
Carhon monoxide ... 0.7 3.5 
Carhon dioxide ...... 0.2 1.7 
O xygen ............ 0.3 0.6 
Nitrogen ........ .. 4.u 1>.2 
Sulphur compounds .. none 0.:l4 

'fhe best hook Is Walter lIempel's "Methods of 
Gas Analysis." third edition. translated hy L. 
:\I. Vennis. You will also lind Information as 
to the manufacture and uses of oil gas In our 
8UI'l'LEMENTS. Nos. 3 :!4. 783. 7 60. 8S 6. !)4 S. 
and 600; also SCIENTlI'IC A>IEItICAN. No. :!. 
Vol. 7 !l. and No. 7. Vol. S4. We will he pleased 
to forward these upon receipt of ten cents for 
each number desired. 

(8904) F. G. B .  asks what kind of 
driers can be used with tar paint to dry It In 
about two days and not affect glass and not 
crack. A. 'fhere are no suhstances that will 
act as driers with tar paint In the way that 
driers act with linseed 011. You will probably 
attain the desired result by dissolving a good 
quality of rather hard pitch In turpentine. 
Hesln Is sumetlmes also added. and It Is claimed 
to give a hetter and more durable coat. 

(8905) F. K. S. asks for a formula 

of an aquarium cement for putting In glass. A. 
Melt together at a gentle heat 3 parts of lin­
seed 011. 4 parts of tar and 16 parts of resin. 
Use warm. not hot. Or take 8 ounceS of a sol u­
tlon of glue and 1 ounce of Venice turpentine 
and boil together. stirring well until the mix­
ture Is complete. The joints to be cemented 
should be kept In close contact for a couple of 
days. 

(8906) O. H. asks where the earth's 
center of gravity Is. Supposing that a shaft 
goes through the earth's center. and a hall 
drops Into It. where will the ball stop? A. 
'fhe earth acts as If the center of gravity waS 
a t the center of the form of It. If a hole were 
made through the earth to the opposite side. 
and a hall were dropped Into It. the ball would 
ultimately come to rest at the center of the 
earth. 

(8907) W. R. M. as ks how to unite 
broken pieces of gold. silver or bronze articles 
with what the jewelers call hard solder. I 
would like to know the details of the process. 
and also how to make the solder. Is the re a 
solder for aluminium. and where can It be ob­
talned'l Can you recom mend an Inexpensive 
book on solders. brazing. welding. etc.·1 Can 
you give me the address of a retail dealer In 
small platinum tubing and wire'! A. ]j'or 
formulre for solders for various purposes. we 
refer to the "8CIE:\,TU'IC AMERICAN Cyclopedia 
of Heceipts, II pages G:! and 5:!5 to 530. }�or ad­
ditional solders for aluminium. see answer to 

query No. SHil in the 8CIENTU'IC AMEIUCAN of 
November 22, lUO:!; also SUl'l'LEl'lENTS, Nos. 
1040. 602. and 7;;0. There Is very little pub­
lished in book form on soldering. We can sup­
ply you with II. Howell's "Manual of Instruc­
tion In lIard Soldering" for 7 5  cents. For 
manufacturers of platinum ware. we refer you 
to Baker & Co .• 120 Liberty Street. New York 
city. or to J. Bishop & Co .• 8ugartown. Pa. 
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of vitrio'. 100 parts ammonium lIuoride and 100 
parts of water. 3. 8tir 1 part of 011 of vitriol 
Into 4 parts of water and allow to cool; then 
stir In enough finely powdered lIuorspar to the 
consistency of mill<. Put this on the parts to 
be etched and dry at a temperature of 100 deg. 
to 1 20 deg. Repeat if necessary. Great care 
must be exercised In these processes of etching. 
as hydrolluorlc acid will cause very painful 
hurns If accidentally dropped on the skin. and 
the fumes of the acid are excessively irritating 
to the throat and lungs. 

(8909) D. P. S. asks for some chem-
Ical for etching the name or Initials un sucil 
tools as calipers, scales, and squares. as 
through stamping they are generally sprung 
out of shape'! A. Cover the surface of the 
steel with a thin coat of asphalt varnish. then 
cut In the letters so as to expose the steel and 
etch with weak nitric acid. The asphalt can 
then he washed off with turpentine. 

(8910) W. B. w ri tes: Cayenne pep· 
per put Into rat-holes will at once clear pl'em­
Ises of them. I have tried It In numhers of In­
stances. and never knew It to fail. It Is 
equally effective against skunks. weasels. etc.; 
even a coyote will give the place a wide berth. 

(8911) C. E. H. asks: Kindly let me 
know what a slot magnet Is. and also what Is 
meant hy compound winding. A. We are not 
ahle to tell you what a "slot magnet" Is. since 
we have never seen the term hefore. The Iron 
part of the armature of a dynamo is slotted 
to prevent heating by eddy currents. which 
would 1I0w around It If It were not slotted. A 
compound-wound dynamo Is one whose field 
has two windings; one of finer wire and h.\gh 
resistance. which Is In shunt with the armature 
and the line. and one of coarse wire and fewer 
turns. which Is In series with the armature 
and the line. The ohject Is to furnish better 
regulation with varying load. 

(8912) D. O. asks: What is Cornish 
stone. and what kind of soda. that Is. crystal 
of soda. to use In the glazes In the "Cyclopedia 
of Uecelpts." as I am working on them; the 
wholesale drug houses here. they tell me there 
are many kinds of soda and potash. A. Cor­
nish stone or Cornwall stone. so named because 
Is comes from Cornwall. England. Is a porous. 
weathered felspar. containing an admixture 
of more or less clay. It Is worth In the 
powdered form about twenty dollars per ton. 
and can prohahly he purchased from dealers 
In powdered minerals. Crystal soda Is Simply 
the crystallized carbonate of soda. commonly 
called sal soda. It will be better to use the 
dry carbonate of soda. soda ash; in thl6 case 
It should be remembered that four parts ot 
soda ash are equivalent to ten parts of crystal 

INDEX OF INVENTIONS Vraft P'lualizer. M. Wbiteslde .............. 72:1.lUl ])raft-rlg�ing, A. LiV8ehutz ................ 72a 160 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 17, 1903. 
AND E A C H B EAR J NO T HAT D ATE. 

Draft 8Ul, pressed metal, C. K :Sballen- ' 
lJl'rgpr .... . ..... . ..................... 72a,04(; 

DraWer, furniture, :So Sbick . ............... 72a ()I"".JO 
])rl!dge,. bydraulic, J. Andt>I·Stm ............. 72a:122 

Dl'!ll, C. A. \Vl'ssman ...................... 72a,OU7 
DrIlling macbine ancboring device, I. \Vullt-

ling .................................. 722 778 
Driv!ug apparatus, J. II. Inggoltlshy ........ 722:985 
Dl'ivmg mecbanism, Otis & Coyle .......... 722,744 
Dust collector, O. M. Morse, reissue...... 12,lU2 
Dye and making sa�e, IJlue polyazo, Levin-[See note at end of list about copies of these patents.j stein & Menscbmg .................... 722 S60 Dye and making same, hlue sulfur R. IIel'z. 72a'154 
Dye and making same, green a;ltbracene, 

, 
Accuunt sbeet. It. G. Wuudward ............ 72a 117 O. Ilally .......... ..................... 72a 125 
Acid all� making same, lJenzylnavbthylamin- ' Dye and making same, wool, M. Kahn.. ' .. s,ulfolllC, Levlll�teill & l\:ienscbing ...... 722,S61 722 715 722 716 
ACid, making sulfuric, J. 11. F. l lel'l'Psbuff 722 US1 Eartbenware, manufacture of, E. G. Aclle'- ' 
Addressing lllacbhll', II. L. Gay ............ 722' t1l3!) 8011 .......................... " ....... 722 791 Aerial al)paratus, J. l\ .. aiser ................ 722' S4S ��ucational apparatus, L. K Pratt ........ 72a;U22 
.\.gl'icultural macbine, W. Y. Donaboe 722'U1":5 Electric control of devices at a distance 
A�r hrake, F. L. Guillemet. ......... :::: 72:!'�h " apparatus for, D. M. Moore . ........ : 72:3,176 
AIr compressor, n. (jastal. ................. 7!!!!:UUS �lectric macbine frame, dynamo, U. Pfeifer 72a,U10 
A�r compressor, 1\1. W. Marsden .......... 72a,uuu Elec�'ic 

I
/ucket alld receptacle attachment, 

.A�r CO!lllH'e,SSOI', compound, G. W. Marsb .. 72:�,UU1 , . . Hauss .......................... 7�2 070 
All' sl111', 11. A. �ummel's................ 72:1 U� 1�lpctricul testing apparatus, II. A. Lewis 72a:205 
Antbracel}e derivatives and making 8UIU�' 

, ]�Il'etrode frame, lJattery, H. Cottrell ...... 722,946 
M. hugel ....................... '722,71U Electl'uuc, reversilJle galvanic lJattery II. 

Automatic lulJricator, J. A. �\\'en8Ul�:::::: 722,76U , Cottrell ......................... : .. .. 722,947 AutomolJile prOI)l'lling means, II. Lemp . ..... 722,luS ]�ll'vator electrical appliancl', J. II. UolJerts 722,751,; 
Axle and journal box, divided car, \ V. P. l�h'vutor safety clutch, 11'. D. Potter ...... 722,8U4 

Westcott, Jr. ........................ 722,786 l�ll'vator safety dt-'vicl', A. II. Mt'l'ch.722,7a6, 7:22,7a7 
Bag. �ee Laundry lJag. 

. ]�h'vator safl-ty dl'vice, 11'. ]). Potter ........ 722,SU� 
llait, artificial, U. C. �haffer 72a,045 Elpvutol' sbaft Hoor cuvering and the lifting 
llalance, spring, S. It. Muns�;l"""""" 722,7411 and devosition of same, I(ett & IIussen-
llanana sbipping case, E. O. Pitit-·';lg�.;·:::::: 722,SUU IUVll ·· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722 850 
llal's or sboals, apparatus for removing, Eo ]�lIg! I le con.trolling allimratus, U. J. :Shet-:hy 722;917 
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. 72:l,la1 J<.1l�IIW CY]llH]pr� exvlosive', L. M. Jobnston 722 846 

.... ...., 'V .c. u...., ' 7!!2,UU1 Engine cylilHh'rs, apparatus for cooling 
, 

Hasket making machhll', C. EnglJt'rg ........ 7!!2,Uf.i2 gasoh'lH',]). C. �tovl'r ................ 722 767 
llatb and fever maclline, 11'. 'V. ltall . ..... 7!!2,U7U l�nghw guidp support, loconlOtivl', J. Player 722:892 
liuths, rose for shuwer, W. Ii.eslwl I 'iug .... 722,'='4U EnghH's, cooling tallk for inll'l'nal comlJus-
llt'(), sofu, J. l\Iuht'r .... . .................. 72:�,171 liou, C. O. \Yll ill'.................. 72:3,098 
Ut-'dstead awl muttl'Pss, G. K I lt-.utlpy ...... 722,7U5 I�llvelop, J. Van llt'l.rs .............. . ... :: 72a,OS3 
lled8

1
�eatl canopy support, turnlmck, I. E. ]

��
nvl'lol), file, \V. F. Crafts .............. 722,S16 

almer ........................ 722 S,=,2 722,SSa Evaporator, fruit, vegetahle or Cl'l'l'ul E 
llell ringing Inechanisln l'lectrOillugll'etlc' U. U-Ol11�8 • • • • • • • • • • • • • •  .' • • • . • • • • • •  .' • • •  • 722,61)3 

J. J. �h,-,ahan ....... .' ................. ,: 72:1,04S Explosion . motor, douhle acting fuur cycle: 
ll!nder, telllpOral'Y, J. L. C. Montague .... 722,S7U A. ThICI'Y . . . . . . . . .  · . . · · .............. . . 72:l 071 
llird trap, .F. E. Alll'n ............... 722,7U4 I�xp]osive eng-ille, F'. 'V. Tm'{lt . . . . . . • . . . . .  722:774 
lliacking cun, A. E. �UWI)80U • • • • • • • • •  :::: : 722,U11 l<..xlt'nsion talJle, C .  J. Cook .............. 72a 140 
�lo�ks

E
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c
illgots, sulJdi·viding, J. �cales .... 722,750 Fabric smootbing and ironing apparatus, G. ' 

oa . '. . Rusl'na w _ .. .. .. .. .. 722 UUIl B. Bpnns.............................. 723 192 
BooklJillder, U. �. lUng ........ :::::::::::: 722:Uij:� 11'alJrics, giving lisle thrl'ad finisb to vege- ' 
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rlJorOUgb . . . . . . . . . •  ���,�yg I':ast�,��i:�g d��iC�; ��:U��iS�I�;YI'i;�:::::::::::: +��:fi�� 
llottle filling macbine, L.· 'Str�i)�i:::::::::: 72:�:U05 I',astt'ning inst'rting maebhlt', G. A. AmlJler 722,(51) 
llottle, non-refillabh�, I-i:oorie & TUl'piingy 722,718 l',ats, purifying, C. Iin'spniHs .............. 722,8a2 
llottle, lloll-rpfillalJle II IIafften 

.... 
722 U74 1,,:lucet, measurillg, W. Gophd ............ 722,072 

llottle, non-refillahh! '11;. A. Morll,y ·········· 72'�'U04 l�ftucet, washlJasin, A. L. Grotewobl. ..... 722,835 
Bottle, 1l01l-refillalJle: C. II. Pelton:::::::::: 72:�:U1S I'ped attacbmpnt, hoiler, W. \V. Green .... 722,606 
llottle, etc., stopper, II. Bouton .......... 722,S02 l"peu water regulator, N. E. lIalllll'mallll 722700 
llottle stopper, _M. J. Couroy .............. 722,S14 Ft-,t,{] water rt'l·wlator, J. 1\1. \Villiams .... :: 72a:225 
llottle stopper, G. }'. Harding-e . . . . • • . . . . . . .  , 722,U7M 11'eed water strainer and catcb lJasin, W. G. 
llottles, packing, A. Mauser . . . . . . . . . . . • 72:�,17:l Wilmingtun .......................... 72a 110 
Brake, H. Saltsman ....................... 723 uao 1':l,pd�r, lamlJ or calf, J. H. Cramer ........ 12a'195 
ll l'ak� applicalJle to motor ears, other rail� 

, 11 eedl,ng water to steam boilers, S. 1\1. 
\\ay vehicles, and revolving shafts gell- , Guss .... ................... .......... 722,83S 
erally, E. Wadey ...................... 722,9aU �,�I.lee stretcher, wirt', I. 1\1. Warner ...... 72:1,221 

llrake system, electric, C. E. Barry . . . . . . . •  722 030 11.!llUg system, expallsilJle, D. E. Hunter .. 722,700 
llrick cutting macbhw, Haymond & Browll 72a: lSI l 1Ihns on plate glass or otber trallslJUrt'nt 
llrick edge tlmoothing IJlade, W. l1'rey, re� . 1J0dies, prol)uction of, Reynolds & Grubb 722 nOl 

issue ............... .. ...... . . ... . . .. . 12 101 11'lltel', L. V. Rood ............ .... ........ 722'f)06 
llroilillg meat 0 r flesh of animals, etc., up- ' ��ilter, coffee or h'a pot, WelJlJ & lIowell .. 72a:iJUl 

paratus fur, If'. Itadt'IHucber .......... 722,897 I',!re escape, J. S. Jobnson ......... . ...... 722,7J:J 
llroom handling tumlJling 1J0p.rd, C. II. Por- I' I re escape, D. Brown ............ .......... 72:{ 194 

ter 723 180 11'h'parm sigbt, J. G. I IulJlJard ............ 722'8·U 
Ilrusb. i<i:' T: . 'Baskin: : : : '. ' .. ' .
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llrush holdt- 'r, I. L. Landi� ................ 72a:165 "' .... ...., u 
llucket, garlJage, E. C. ::;eaman .......... 72a,215 Ii'loor ell'aning' apparatus, G. Swenson ...... 722,768 
llucket, gl'alJ, A. E. llrown ................ 72a,1aa 11'lue cutter, E. E. Resor .................. 72a,025 
lluilding construction, J. G. Meyers . • . . . .  72a,175 11'lue dust, rt.claiming, E. II. Williams .... 72a,lU5 
llurner. See lIydrocarlJon lJUrllt'l'. 11'lue dust, silica ted, E. I I. Williams ...... 72:�, 106 
llutton macbine, automatic centering and 11'lusbtng deVice, A. Roekel. ............... 722,757 

drilling, N. G. llaker ................ 722,796 11'ly Ilet holder, II. C. Peters .............. . 722,748 
CalJleway system IJridle, }\ II. LamlJ ....... 722,721 11'ly trap, S. IUckerslJerg ................. :. 72a,027 
Calendar, I,'. C. W. Stelter . .. . . .. . . . .. . . . .  722,U24 Folding, wrapping, and pasting macbine, C. 
Calendar support, 11'. ll. Smith .. ..... ..... 722,7(;3 Owens ............................ .... 722,S79 

soda. Can header, L. C. ::;barp .................. 72a,047 11'orm, garment, A. lIoffmann ............... 722,083 

1 Th b Can press, F. Klaus ..... 722,853 Fruit jar, E. A. Parker .................... 72a,Ul7 
. e est Candy 'dripping macbine, E:'�,:'w:'wi�ci�:: 72a,lua l!'ruits, machine for pricking prunes or like, 

way to reduce a 220-volt circuit down to 110 
Cane. uleaeblng. Meyer & Besenhrucb ...... 722.86U J. II. Hammer ........................ 722.840 (8913) W. A. P. asks: 

Cane, magazine cap-exploding, Stanley & }I'uel IJriquets, machine for making arti-
volts. 15 amperes. capacity. A. You wish 1 5 Howard ......................... ...... 723 218 ticial. G. M. �'eI1l1 .................... 72:1 150 

amperes to flow with a drop of 110 volts in 
Capsule tulJes, manufacture of, G. H. Paine 722'881 11'urnace, W. II. }'ellller .................... 722'827 
Car brake, railway, J. J. I-i:enlll'lIy ........ 722:0S9 11'urnace, J. Armstrong .................... 722'9a2 

a 2:!0-volt circuit. Use a resistance of about Car, burglar proof express, C. }'leischbauer 722 8aO 1 1'urnace cbarging apparatus, C. II. Wellman 72:�'OO4 

7.5 ohms of No. 10 wire, and this will produce Car coupling, T. P. Bellows .............. 722:70S I1'urnace door, air feeding, Eddins & Buddie 722'957 

a d,'OP of 110 volts w,'th a cUI'I'ent of 1" 
Car duoI '. P. Bruwn ........................ 722,UH IG,'usl

e plug. S. Butbscblld .................. 72:1;0:12 
.., Car life guard, tram, G. Geiger ............ 722,601 a vanic battery, M. M. Bair ............ 722 (;62 

amperes. The rest of the drop In series will Car. metallic. E. W. Summers ............ 72a.U67 Game. W. H. Snydel· ...................... 72:l'051l 
Car roof, C. W. Crees . ..................... 722,S17 Uame apparatus, W. R. \Villiams ........ 722;7S0 

be in your apparatus, which should have a Car side lJearing, II. D. Laugblin ........ 722,005 ({ame carrier, 1\1. C. Pete'rs .......... ...... 72a,171) 
resistance of 7.5 ohms, nearly. 2. How to Card holder or file, E. W. Woodruff ...... 72a,116 Garbage receptacle container, C. II. Sh'phen-

electrically weld platinum wire No. !!!! together, CaShH�������n
an� .. �:l�������. ��������' .. �.� ... �. 722,005 tlar::r�

l
l
l
lt 'h�;lg��; 'A: 'i.: 'li���:::::::::::::::: +��,��� 

also platinum to copper; what, if any, fl ux Cl'ment post mold, L. II. Stoner .......... 72a,O(H �arment supporter, \V. C. Nye ............ 722;741 

is to be used '! A. Electrical welding Is 
'
done 

Centrifugal macbine, Macfarlane & ItolJert- Gas cooler, E. A. llool'e .................... 72a,OOa 
son 722 730 Gas engine, L. 11'. llurger ................ .  722,(;71 

by melting the two parts to he united and forc- Chair. n.'il:· �i�l:l'i�:::::::::::::::::::::::: 723' OUt; Gas engine. Westingbuuse & Ituud ...... :. 722.71l7 

Ing them together while melted. A lIux Is 
Ubalr uuuk suppurt. T. Vunubue . . . . . . . . . . . •  723;144 Gas I:enemtur. acetylene. W. Weuu ........ 72a.U92 
Cbimney Mock, H. N. Jasper ............ 722,712 Gas "enerator, acetylene, J. Condon ...... 72a,laS 

necessary to prevent oxidation. 'fhe same lIux Cigar uox. A. Nederland .................. 72a 012 Gas bulder. J. H. Green .................. 722.lla4 

would be used as for the same metal in ordin-
Cigarette makiug machine, A. }I'ernandez y 

, Gas producer, 11'. W. Matthiessell .......... 72a,224 
}'ernandez ............................ 722,829 Gas regulator, C. L. Nelson .............. . 722,S76 

ary welding. Cigarette making macbines, device for pro- Gases, apparatus for treating liquids witb 
duchU; continuous strings of tolJacco for P. Naef ............................... : 72a,011 

(8_914) B. B. asks: 1. How to avoid J, Paul ............................... : 722146 Gearing. alternating rutary. J. E. IIausf"ld 722.7U4 

scratches on the glass when cleaning with 
Circuit IJreaker, It. II. Head ................ 72a:1Sa gilf d

sett�ng, 
f
G. W·

'V
Vuv

l
er

l·d··············· 722,S24 
Clasp, A. Roehm .............. ............ 72a,U2S raw ng rame, . 1 0  swortb ........ 722,US-! 

ashes before silvering� A. If you would �leanillg and scrublJing appliance, G. Bruhn 723,22a �in cotton cleaner attacbmt-'nt, 1\1. H.utll ... 72a,Ua5 

I
e lock, self-winding electric, O. A En lIolm 722 6S4 Glass carrier for leers, sbt-'et, 11'rink & lA'P 722 (;SU 

avo d scratches on glass, you should avoid the Clothes pin, D. S. lloylps ....... : .......... 72a:1aO Glass tiattening table, sbet't, 11'rink & Lee 722't;SS 
use of ashes in polishing it. All wood ashes Clotbes rack, }'. }'. Witt .................. 723,114 Glass furnaces, uevice for feeding ash into, ' 

must contain particles of silica which are 
Clutcb, E. Dysterud ....................... 723,196 'Glas
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722,MJ2 
Clutcb, friction, C. It. Greuter . ... . .. ..... 722 607 .... ...., 

harder than the glass and will scratch the Clutcb. frlctiun. A. Ilulzanl ................ 722;1l00 Murnane .............................. 72a.I�)8 

glass. Use successively finer aiJrasives till Clutch, friction, Ellicott & Norris ........ 722,95U Glass making machhlt-', shept, 11'rink & Lee 722 (;87 
�ock, automatic cylinder, J. N. Mowery .. 722,S72 Glass, ornamenting, J. 1\1. Cullroy .......... 72a:1�U 

finally rouge and s till finer polishes are used. Cock, stop and waste, K Hesek ...... .. .. 722 752 Glass plates ur 8uppurts, manufacture of 
2. How to repolish plate glass when it loses Cooking oven, L. J. Hirt .................. 722;9S2 strellgthl-'ned, E. OtIenlJacber ........... 723,014 

Combing needle filling macbine, T. Town- Golf stick, 1\1. H. �wift .................... 722,1)27 
its original polish 1 A. If glass has become send 723,08U Governor, steam engine, P. Richemond .... 72:1,1S5 

dulled. It must be repolished by the
' 

same Cumpass. W." S�b;������ .: :: :: ::: :: :::: : ::: 72a.uU Grain elevatur. J. [". Wbite .............. 722.781l 
Composition, G. 11'. AverilL ............... 723,124 Grain separator elevator, G. F. COllner .... 722,945 

means as at first. 3. How to silver glass with C,oncrete making apparatus, C. It. Weaver .. 722,782 Grain sbocker, E. F. Ponath ........ .. .... 72a,020 

tin instead of mercury amalgam process ·t A. Confection and making same malt sugar Grease cup, G. Reimers .................. 72a,209 
C. H. Burckett .......... ' ............. : Urinding macbine, J. Benge ................ 722,Oa8 

Mirrors are made with tin and mercury amal- Controller, T. von ZweiglJergk ............. +��:��b Grinding macbine, disk, A. T. Sbipp ........ 72a,U51 

gam by spreading sheets of tinfoil over a level Conveyer carriage, F. H. Lamb ............ 722,720 Gumming macbhlt-', II. D. Sisson .......... 72a,U5a 
Cooker, steam, W. R. 11'lack ................ 722,964 Gums, devulcanizing, CbautaI'Il & Kessler .. 722,944 

stone slab, true and smooth, and pouring the COllY holder, Towers & Cameron .......... 723,07U GUll recoil IJrakp, O. Lauber .............. 722,724 

desired amount of mercury over the tin. rrhe Cord or rope making machine, T. W. Nor- Gun sigbt telescope, G. N. Saegmuller ...... 722,910 
man 72'� 178 Gun sigbting attacbment, G. A. Scboeller .. 722,761 

sheet of glass is then lowered upon the Cork or st�pi)��:' Aik'i�; .&: P�ili��' :: : : : ::: 722:057 GUll witb lJarrel recoil baving recuperator 
amalgam from one edge, so as to drive the air Corn from the ear, macbine for cutting spring, O. LaulJer ...................... 722,725 

bubbles out as It advancoo Into contact with green. J. C. McIntyre ................ 722.874 lIalr cumu. J. Kabn ...................... 722.714 
� Corn or grain dump elevator, l\Iabus & Hay 722,097 Handle. See Tool handle. 

the amalgam. \Veights are now put upon the Cotton chopper and cultivator, comlJillPd, Harvester attacbment, G. :11"'. Vollborn .... 72a,084 

glass. holding It down till the amalgam has M. A. IleaI'd .......................... 72:1.126 I
I{
Iat

t 
and

k
coat bangeI'. II. A. Ii:rezdurn ...... 722.856 

Cuunter. luncb. F. H. Securd .............. 72:1.043 a buu . H. It. Bernard ................ 723.Wa 
set. The glass Is now lifted from the stone. Counting mecbanlsm. 1,'. C. Rlnscbe ........ 72:1.21:1 Hay rack. E. Troy ........................ 722.775 

Any places where the coating Is defective are CraUl·. bolsting. W. E. BodelL ........... 72:1.128 lIay
d
rack. side delivery. II. A. Ada llls .... 722.9al 

Cranl', overht>ad traveling, G. Mitcbell .... 722,868 Hea rest, adjustalJh', C. F. Deardurff .... 722,95U 
repaired hy coating them separately. 4. Is tin Cranes and derricks, chain IJl0ck for over- H���in�

es
!PI�::�t��,· !t'ec�����l:' i;��k . &,' 'itn;;� 722,S55 

process of silvering. If any. cheaper than the· bead. A. L. Ruherts .................. 722.755 d II Cranl's, means for previ-'nting tbe oVt'rwind- a .................................. 722,741 
ammoniated nitric of silver process'l A. All Ing of bulst cbalns of. G. Mitcbell ...... 722.867 I I l'l' I uulldlng macblne. [". E. MurriS et a172a.177 

mirrors are now coated with silver. It is a CI'ate corner strup, E. }I". Gilhert. ........... 722,6U2 Hidl'S or skins, macbine for treating, F. J. 

much better coating than mercury and tin. 
Crate or case. J. A. Taylur ................. 722.771 iii 

l'erkhls ·T 
.. 
Ii 

.. b .... · .......... · .... · 72
2

2.888 
Cross hend, B. J. Reilly .................. 722,900 nge spr ng, . oc e .................... 7 a,186 

(8908) J. R. C. as ks what book he 
should buy to get the receipt for putting de­
signs. etc.. on glass. such as a photograph or 
a scene of any kind. I have seen It done by 
putting a liquid on a rubber stamp. then put 
your glass tumbler on the stamp and dust a (8915) W. G. asl{s: Could you sug· 

white powder over It; then It was put In a gest anything that I could mix with coal dust 
baker and baked a certain length of time. I so It could be used for family use'l A. Coal 
want to know what the liquid and powder are dust is brlquetted by mixing with coal tar or 
and how long to bake It'l A. 'I'hls method of pitch. subjecting to strong pressure. and usually 

etching glass Is effected by the use of hydro- partially coking after pressure. '1'0 be com­

lIuorlc acid. ammonium lIuorlde and acetic merclallY successful It must he conducted on a 

acid. or calcium lIuorlde and 011 of vitriol. very large scale as the Installation Is rather 
There are a conslderahle numher of formulre expensive. At the ordinary prices of anthra­

for this wo!·k. of which we give here a few. I cite. It has not hitherto proved economical 

1. Dissolve 8 parts of sodium lIuoride In 100 to hriquette coal fines In this country. Europe 

parts of water. and· add· 1 part of oil of vitriol. has no real anthracite. hence briquettes furnish 

2.10 partJS sulphate 01 ammonia,;':O parts of oil the ouly form of smokeless fuel, beSldescoke. 

Crupper shield, W. P. Burke .............. 723,136 Hog nose cutter, C. }1'. Roux .............. 723,0:33 
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r
genera�ng arl���l;it'tng: ·C� 'y: '�ie 'iil: 

723,190 glazl'd frame for, G. Knocbenbauer .... 723,163 
metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 72:.l,061 Hydrocarhon burner, McLt.an & Picard .... 72a,010 

Currents, rectifying alternating, E. Thomson 72:l,189 Hydrocarhon lJurner initial heating deVice, 
Curtain pole, D. R. Kinsell .............. 723,20:3 W. R. Jevons ......................... 722,987 
Cutter head, }1'. Stutzman .................. 723,066 IIydrocarlJon lJurner lighting device, W. R. 
Cutter head, rotary, M. W. Mattison ...... 723,207 Jevons ................................ 722,988 
Cycle sh'ering h{'ad, motor, C. F. Thoms ... 723,075 leu cutting machine, W. H. De Baun ...... 722,681 
Decoy, H. S. Dills ........................ 722,682 lee spud and shovel, combination, W. J. 
Dl'utal flask press, T. G. Lewis ............ 722,7211 Ester ................................. 722,825 
Ih'nUst's flask, A. S. Steigerwald .......... 722,765 Ignition dpvice, electric, Schmitt & Kan-

Dl'sk clamp, A. R. Fl'rgusson .............. 722,828 nichfPldt ............................ . 
noor cheek, K N. Hhank .................. 72:l,216 �::a:�1iol�

l������
lg'A.

M
��"

er
p�Cl�����I::::::::: Boor, grain, M. C. Rowcliff ................ 72:�,Oa4 I h 1 C· 

Door stop and holdl'r, G. B ... Thorp� ........ 723,219 n a pr, !. V. Taylor ................... . 

Dough mixing and raising machine, Allen & Insulator, third rail, S. B. Stl'wart, Jr . • • .  

Moore ••••• ••• • • • • •••••••• • ••••••••••• 122,658 (Continued. on page fJ33) 

722.913 
72:1.007 
723.016 
723.070 
723.062 
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II St n Poot and ar Power 
Screw CuttiDlJ' AUf=tiC Lathes 

FOR FINE, ACCUItATE WOR!( 
1I1l1_���':=1I'JI\ Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca Falls, N. Y., U.S.A. 

� TOOLS �"Q SUPPLIES �I n�i :I :f :llITli . MACIIIN£ SH,)P O U TFI TS 

ATHES. S£BASTlAN' LATHE coJjf!:;/N��f� 

THE H ALL 
BRASS PIPE WREN CH. 

A PERFECT TOOl, 
WITH FIU t: T IO N  G IU,'. 

B1lB'1in� for all sizes and shapes. 
Hi"bly polished pipes made 

up witbout sear or injury. 
For Circulars and P'J"ices 

WALWORTH M A N UFACTURING CO., 
1 28 TO 1 36 FEDERAL ST., BOSTON, MASS. 

w � m:muf!lctul'e }rears 
and tlOtlies suitable fOT 
all pmposes. We !l.lso �"""7I�-+ooIiooP-- s�ll supplies and can fi��;�n� 

�
aT�

�li�
l
; 

01' steam rig. �e our 
lah> c.'ltalogne, FREE. 
NEUSTADT· --111ii1���::��,:t .... - PEnny co .• 

g26�H.·W S. 18th St., 
ST. LOUI�, Mo. 

c-.u.�. T. HOWE &. Co., 51 Hudson St., Nl"w York, Export Agents. 

THE E U RE K A  OUP 
The most useful articJe ever invented 

tor the purpOEle. Indispensable to Law ... 
yet's. I!:ldit� Student.s, Bankers. Insur .. 
ance Companies and businass men gen­
erally. RoQk marker and paper clip. 
Doe� not mutilate the paper. Can be 

�,�e'{,�e��t�Plli �ot�!��!. ;�m)rn�� 
and notion dealers, or by mail on receipt 

g}��::e�"�il'&"��o�I.J:��Jrel§a¥:f-
Pin Co., Box 121, Blomnfield, N. Yo 

A UNIVERSAL 
P OCKET MEASURE 

The only practical all around measure 
ever made. Measures curves ot all kinds 

:s r�rei1o:�t
s��a!g:e���l� �\�Pllr t\�:' 

brain and money Baver. Absolutely ae.. 
curate. Measures any distance, Can be 
set to "zero" at will. Any one can use it. 
Hifjthest endorsements. If not a.t your 
dealers send to us direct. Circular free. 

STECKENREITER MFG. CO .,  
96 L A K E  STREET. CHICAGO. 

MOST POWERfUll WIRE ROPE MADE 
BJ{ODElUCKlBASCOM I\OPE co. ST.LOUIS, MOo iALL WHO ARE I NTERES.nO 

I IN  THINGS ELECTRICAL 
can obtain our illustrated catalog'Ue 

:-- by sendina' 2-cent stamp fur postage. 

. LIBERTY ELECTRICAL SUPPLY CO., 1:16 Liberty St., New York 
M AC H I N E S  F O R  R O LLI N C  

SC R EW 
T H R EA D S. 

Any size up to I" diameter, 3" 
10nR. Four sizes of machineM. 

JF Send for Catalogue. 
BLAKE & JOHNSON, 

P. O. Box 7. Waterbury, Conn. 

T O O L S 
FO R M EO H A N  l OS. {$)r Send for Free Catalogue No. 1 6  B .  � 

The L. S, Starrett Co., Athol, Mass., U. S. A. 

For PIPE. THREADING 

; .  or CUTTING ' 
theTe is no machine on the market that can rom­r':<;:;oIIiil.¥t-",," for e:uJe of ope1':ltion and excellence of wOTk 

FORBES PATENT DIE STOCK 
\,i� is self.centerin� and dies :tore adjust· 

able to any variation of the fittings. Parts 

�:I��. Ue ���I�I!h����\ ��dl!����o:! �h
f; ;i�1

'
; 

CATALOGUE FREE. 

CURTIS & CURTIS CO .. 
6 (�a!"den St., Bridgeport, Conn. 

SUPPlY you. All SIzet! 
IIl11 u ll llted. alway!! 

-�: ,�. C"' :�:�C��/::]'��e� 
purposes. for cataloqut 

The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. O. 

Little Wonder 
TELEPHONE 

F O R  $6 .00 
We will send 2 telephones, 200 feet 
and a11 necessary staples. with full llliltl"1�C'''1I1 tions how to put them up and 

HIPWELL MFG. CO •• 
Allegheny, Pa. 

D. L . H O L D E N  T O  

S REAL E.STATE TRUST B LDG PKILA . PA 

REGEAA'CEir ICE MACH I NES , l (  r � c., �  P A G l  s c  l 'j T  r r AME.R C A N  SE.P"' ! � '3 '3  ' 

Scientific American 233 
[ 1'011 bars or tubes, machine tor cutting, W. 

liuptllnger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,843 11'011 sawing machine, cold, Carter & Wright 722,HIO 
Ironing hoard, \ V. Savidge. . . . . . . . . . . . . . . .  722,75J03 
Ironing machine, E. J. Lane . . . . . . . . . . . . . .  722,858 

.Jall or prison, �'. O. Weary . . . . . . . . . .  722,780, 72:.l,781 
Jar closure, J. W. Davis . . . . . . . . . . . . . . . . . . .  723,142 
.Journal boxes, lid construction tor railway, 

T. H. Symington . . . . . . . . . . . . . . . . . . . .  723,009 
.Tournal cooler, J. W. Marthls . . . . . . . . . . . .  723,173 
.Journal cooling and lubricating means, P. 

Naef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  722,875 

One Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

One OLDS M OB I LE 
RUNS EVERYWHERE 

Key ring, S. Mounttord . . . . . . . . . . . . . . . • • •  
Knitting machine, Salzer & Walther . . . . .  . 

Nothing to Watch but the Road Ahead. 
new red catalog illustrates and describes it in detaiL m;��� Our 

THE PRICE IS RIGHT 
OLDS MOTOR WORKS, DETROIT. MICH. 

I{nobs, etc., means tor st'curing door, E. 
Ptfarson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Label.bolder, L. Welgel. . . . . . . . . . . . . . . . . . .  . 
Lace and cord tastell(�r, A. H. Smith . . . . . . .  . 
Lacing tip, F. Rlcbardson . . . . . . . . . . . . . .  . .  
Laddor, Lorenz & Jones . . . . . . . . . . . . . . . . . . .  . 
Ladder attachment, Lor(>nz & Jones . . . . . . .  . 
Lamp glowers, making plectric, M. W. 

722,887 
723,093 
72a,055 
722,902 
722,H65 
722,864 

Hanks . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  722,702 
Lam/p glowers, sorting device tor electriC, 

A. J. Wurts . . . . . . . . . . . . . . . . . . . . . . . . . .  722,790 
Lamp glowers, treating electric, M. W. 

Hanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,701 
Lamp, incandescent mantle, E. A. Schottel 722,915 
Lamp sbade bolder, electric table, R. Walker 72;),087 
Lamp, Signal, l". W. DresseL . . . . . . . . . . . . .  723,145 
Lantern, Signal, R. Black . . . . . . . . . . . . . . . .  72:3,127 
Lantern, Signal, F. W. DresseL . . . . . . . . .  72.'l,146 
Latbe, copying, C. Seymour . . . . . . . . . . . . . .  72:1,OH 
Laundry bag, E. Bourne, Jr . . . . . . . . . . . . . . . .  722,801 
Lpmon squeezer, 1\1. Rf'dlingf'r, Jr . . . . . . . . . .  722,8H8 
Lifting jack and stump puller, combined, C. 

G. Hoft'mann . . . . • . . . . . . . . . . . . . . . . . . . .  723,155 
Linotype macblne, J. S. Tbompson . . . . . . . .  72:1,117:1 
Liquids, etc., apparatus tor controlling the 

delivery of viscous, C. F. Mendbam . .  722,nS 
Locking attacbment, S. Storm . . . . . . . . . . . . . .  722,926 
Locomotive and car tor use on singl(> rail 

elevated railways, E. S. G. Ref's. . . . .  . 723,024 
Loom jacquard mechanism, H. Hardwick . .  723,15;{ 
Loom warp stop motion, J. T. Cyr . . . . . . . .  722,818 
Looms, thin place detector m(>chanism tor, 

Sbelters & Hunnewell . . . . . . . . . . . . . . . .  . 
Mail box carrier, I. Unger . . . . . . . . . . . . . . .  . 
Mallet, automatic, A. W. Brown(> . . . . . . . . .  . 
"Malt turning machine, D. D. W(>schler . . . . .  . 
Mandrel tor conduit aections� R. W. Lyl(> . .  
Manometric- gag(>, C. Schmitz . . . . . . . . . . .  . 
Massage apparatus, elect'rical, W. F. Hed-

72.1,049 
722,929 
72:1,1:l4 
722,785 
722,729 
723,040 

strom . . . . . . . . . . . . . . .  '. C> . . . . . . . . . . . . . . .  722,841 
Mechanical movement, J. R. Garter. . . . . . . .  722,674 
Mill. Sec Windmill. 

�lrt�n?a�. 'll���d����:' . .  ?: . ::: . .  ������ : : m:�g� 
Molder's flask and gate, S. Griffitb . . . . . . . .  72:1,151 
Motor, C. B. Cox . . . . . . . . . . . . . . . . . . . . . . . .  722,948 
Mouse trap, W. C. Hooker . . . . . . . . . . . . . . . .  722,842 
Mower attacbment, G. F. Burtcb . . . . . . . . . .  722,67:1 
Mower bunching attachmf"nt, J. W. Latim(>r 723,HiO 
Muffler, exhaust, A. Winton . . . . . . . . . . . . . .  72:�,1 1 1  
MUSic recording apparatus, L .  O. Rissman . .  722,fl04 
Nail or tack beadln� apparatus, A. H. Brig· 

bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,669 
Ni_ckel ores, etc, treating, T. J(>nkin7�

m,158, 723,159 
Notice board or tbe like, F. T. Vine . . . . . .  722,777 
Nut lock, L: V. RatbmelJ . . . . . . . . . . . . . . . . . .  722,751 
Nut lOCk, W. U. Rosentbal. . . . . . . . . . . . . . . .  723,030 
on burner, JI. Luck(\nbach . . . . . . . . . . . . . . . .  72a,200 
Oiling cup tor lubricators, auxiliary hand, 

I" . W. Edwards . . . . . . . . . . . . . . . . . . . . . . .  723,140 
Ore concentrator, .J. B. Arthur . . . . . . . . . . . .  722,93:1 
Ores, treating, F. R. Carpenter . . . . . . . . . . . .  722,80f) 
Ores, treating, P. A. Knappe . . . . . . . . . . . . . .  72:�,212 
Packing apparatus, automatic, Hannan & 

RobInson . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  723,200 
Packing macblne, J. C. Tbom . . . . . . . . . . . . . .  72:1,072 
Packing, piston rod, E. W. Tuck .... . . . . . . .  723,220 
Padlock, F. Soley . . . . . . . . . . . . . . . . . . . . . . . . .  723,059 
Paint can and paint mixer, combined, J. 

E. Furlong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,833 
Painted surtaces, composition tor cleans-

Ing, Watkins & Screeton . . . . . . . . . . . . . .  723,089 
Pamphlet coverer, C. Owens . . . . . . . . . . . . . .  722,880 
Paper bag mactrine-, C .  S. Jackson . . . . . . . . . .  722,980 
Papf'r pulp, Colf' man & Toxey . . . . . . . . . . . . . .  72:1,137 
Paper pulp screen, S. H. Tibbetts . . . . . . . . . .  723,078 
Pap�r roll busblng or plug, C. E. Tbur· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,928 
Paper roll bolder, C. E. Turner. . . . . . . . . .  72:1,081 

�!�i��riz���" 
c��:�e 

r���n�a
r:rYJg�rn�' R.�u��tz 722,956 

ter worker, combined, D. W. Payne . . . .  �22,886 
Pea sheller, green, B. E. Preston . . . . . . . .  722,895 
Pen, fountain, P. E. Wlrt . . . . . . . . . .  72:3,112, 723,1 13 
Penbolder, J. R. Grymes . . . . . . . . . . . . . . . . . .  722,698 
Pencil sharpen(>r, Fassett & Warren . . . . . .  722,826 
Petticoat, H. L. Klein . . . . . . . . . . . . . . . . . . . .  722,854 
Pbotograpblc developing apparatus, F. L. 

Condit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pbotograpblc 111m, W. H. Smalley . . . . . . . . .  . 
Piano automatic attachm(>nt, .T. A. Smith . .  
Piano k(\yboard attachment. G. G. Mahr . . .  . 
Plano, upright, A. G. Garunf'r . . . . . . . . . . .  . 
Picture post card, (>tc., A. Jasse . . . . . . .  . 
Pipe core machine, F. Britz . . . . . . . . . . . . .  . 
Pipe coupling tor drep boring devices, T. 

Steen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I'llX' drive bead, P. H. Mack . . . . . . . . . . . .  . .  
Pipe molding apparatus, O. Bergstrom . . . . .  . 
Piston, R. Morrill . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plantf'r, check row corn, J. P. Fox . . . . .  . 
Plantpr, corn, E. M. Heylman . . . . . . . . .  " . .  . 
Planter, seed, L. L. Bevis . . . . . . . . . . . . . . . .  . .  
Plantf'r, wireless check row corn, W. W. 

722.813 
723,054 
723,056 
722,998 
722,967 
722.711 
722,670 

722,764 
722,866 
722,939 
723,005 
722,966 
72:1,2n1 
722,799 

Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,779 
Plastpr, wall, W. H. Orr . . . . . . . . . . . . . . . . . .  723,015 
Pn(>umatic transmission system, B. C .  Batch-

eller . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . . .  722,667 
Pole or post, C. B. Voynow. . . . . . . . . . . . . . . .  723,085 
Post, W. A. Noble . . . . . . . . . . . . . . . . . . . . . . . .  723,013 
Powder dispensing device, G. L. Wernet . .  722,784 
Prf'cious mptals trom solvent solUtions, sep-

al'ating, J. P. Schuch, Jr . . . ..... . . . . . .  . 
Prpssnrf' rpgulator, J. E. Spencer . . . . . . . . .  . 
Pl't'ssm'p rpgulator, B. Zindel. . . . . . . . . . . . .  . 
Printf'r's quoin, H. A. Whit(> . . . . . . . . . . .  . 
Printing and addr(>sRing circulars, etc., ma-

722,762 
72:1,061 1 
72:1,1 1 8  
72:1,OOfl 

cblne for, .1. O. Clement. . . . . . . . . . . . . .  722,811 
Printing pr(>ss stop motion, G. R. Williams, 

723,107, 723,108 
Printing surtaccs, prodUCing, O. Forster . . . .  723,198 
Prop('llcr, T. Edgington . . . . . . . . . . . . . . . . . . . .  722,958 
Puller. See Staple puller. 
Pull�y, belt, p. Mt'dart. . . . . . . . . . . .  722,734, 722,735 
Pulv@rulent, granular. or likp substances, 

apparatus tor discharging, Weiss & Gi-
rond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pump, L. J. Phf'lps . . . . . . . . . . . . . . . . . . . . .  . 
Pump, teed, A. B. Moorf' . . . . . . . . . . . . . . .  . 
Pump rods, gripping attnchm(>nt tor oil well, 

722,783 
722,HfI 
722,871 

J. W. Rboades . . . . . . . . . . . . . . . . . . . . . . . .  723,020 
Punch and shearing machine, combined, o. 

I{nudson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Puzzl(>, " C. A. B(>nnett . . . . . . . . . . . . . . . . . . . . .  . 
Puzzle, J. L. Adams . . . . . . . . . . . . . . . . . .  , . . . 
PyrOlDcter, Taylor & Gantt . . . . . . . . . . . . . . .  . 
Rail brace and tie plat(', combined, D. 

Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rail joint, A. H. Ambler . . . . . . . . . . . . . . . .  . .  
Rail joint, A. L. Rospmond . . . . . . . . . . . . . . .  . 
Rail sh()('s, circuit breakpr tor third, M. 

723, 1 64 
722,608 
72:1, 120 
722,770 

72:1,214 
722,660 
722,fl07 

M. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72:1, 1 1 5  
Railway coach, C .  Ansorge . . . . . . . . . . . . . . . .  722,7!l5 
Railway croRsing gat(� mf'chanism, auto-

matic, J. N. H.vke . . . . . . . . . . . . . . . . . . . .  722,845 
Railway cnrrf'nt collecting d(>vice, p1pctric, 

C. A. Tprt"y . . . . . . . . . . . . . . . . . . . . . . . . . .  722,772 
Railway frog foot guard, G. Holtmann ot al 72:1,1M 
Railway rail bond, electric, T. Kerr . . . . . . 722,llnt 
Railway rail coupling, electric, T. Kerr . . . .  722,Ofl2 
Rallw".,· rail jo!nt, H. Glov('r . . . . . . . . . . . .  722,971 
Railwny structure, f'lf'vll tNl, G. II. Thom-

Ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,773 
Rnt('h(>t wrpnch, C. B. GrHCf'y . . . . . . . . . . . . . .  722,695 
Rectifier, E. Tbomson. . . . . . . . .  . . . . . . . . . . .  72:1,076 
Rptractory material, E. G. Achpson . . . . . . . .  722,7f):l 
R" lny, W. W. Dpnn . . . . . . . . . . . . . . . . . . . . . .  722,680 
Ring. See Key ring. 
Rivets, device tor electrically hf'ating, H. 

V. Loss . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  . 
Rivets, heating, H. V. Loss . . . . . . . . . . . . .  . 
Rock drill, V. Scbnelder . . . . . . . . . . . . . . . . .  . 
Rolling mill friction driving mecbanlsm, 

C. A. Erbsloh . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rop(> damp, F. C. Crowf' . . . . . . . . . . . . . . .  . 
Rotary engine, H. Ig(>l. . . . . . . . . . . . . . . . . . .  . 
Rotary engine, T. Oliver . . . . . . . . . . . . . . . . .  . 

(Conttnued on p/J{}e S64) 

What the Critics Say 

Automobm.ts tbroughout the country and many ahroad 
give tbe grestest possible praise to tbe 

CONRA D Gasoline Motor Vehicles 
a�mb �"f{

y. b�aa��;,���y�e�mJ�\��r,;IS n;1��b¥Ltl ��� 
and most skilled mecbanlcs a re emplOYed. lllustrated 
descriptive booklet sent on ap plication. 

. 
CONRAD MOTOR CARRIAGE CO.. Buffalo, N. Y. 

C R E ST M OT O R S  
Foun CYCI..E GASOI�INE. For Automobiles, Launches, 
and St.'lti011:uy Pmposes. 3� and 5 H. P. Ail' Cooled, 5 and 7 H. P. 
WaleTCoolcd. CRJ<:ST MFG. CO., CAM8RlOGE,1\.JAss.,U.S.A. 

Gasoline Launches 
d E . .Iteam an nglnes �:�n�!;:ne$ 

Tregurtha Water=Tube Boilers 
Bara'ains in Second Hand Launches. 
Send SlI 2-cent stamps for catalogue. 

MURRA Y & 'I.'REGURTHA CO., 34.0 'Vest First St., South Bostou, Mass. 

MAGNETIC Metal Separator 
Separates iron tumin�st flUIJg� etc .• 
from brass and other ruetals. Iron 
adheres to magnets in cylinders. 
separating it t'rom other particles. 
Bra.ss stock so cleaned can be used 
for best work. 3 sizes. 1,bOO to 4 000 · 
daily capaCity. Used In leading fac­
tories. Manufactured hy . 
Ezra Sawyer, Worcester, Mass. 

Stephens Patent 

QUICH. 

VISES 

ADJUSTING 

FLAT 
or 

SWIVEL 
BASE 

Without a Rival 

TOWER ®. LYON CO. 

95 Chambers St., NeW" Yorl\. 

Wonder and Se.ond A t I Burners Wonder ce y ene 
• . • •  Give Highest Possible Candle Power. 

STATE LINE llFG. CO. 

8 Jay St., 
:SEW YORK 

Chattanooga. 57 Washington St , 
TENX .. U. S. A. CHICAGu 

GAS ENGINE 
IGNITERS 

for Marine. Stationary and 
Automobile eJlj!"ines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co • •  
!33E. Clifton Ave., Cincinnati, O 

A new foot power that can be applied 
to all light m·achinery. A kick.tam 
the machine and an occasional kick 
keeps It Ilolng. Sendfm owr Booklet 

SLOTKIN 4: PR.AGLlN, 
2 1 0A Canal St .• New York 

Rawhide Pinions and 
Accurate Metal Gears 

Can furnish anything In 
this line. Get our prices 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 

© 1903 SCIENTIFIC AMERICAN, INC. 

Primith'e Metholi of Locomotion, Nindeenth CentuTY. Ease of Operation 
(a('Ces�ibi1ity, manipulation, adjustment) i s  0 f pammount im· 
porb.nce in motor "ehides, IORta.ntaneous speedcllntrol, most 
convenient steerin� ,(",vice and immediate access to e\'ery part 
of the mechanism, :m' poinL'l of marked superioTity in 

� Touring Cars 
Each paTt is inteTclmngeable, anJ--except body and tires-Is 

m:lde in OUT own facto1'y unde1' cnnst:mt, watchful supi>l'\'ision, 
:lull il'l subjected to !-ItJ\'e1'est test�'l. 

The Ramhler c.-m the1'efo1'e Ue lffietl by anyone with atulOlute 
safety, and win ('arry two people oveT any o1'ditlll1'Y 1'03d in 
any liind of we:lthe1'. 

Complete IllnMtr-il-ted Cu.tu.lo,lC'ue fully deRcrlbi� 
�1�:il:�

T
f;�:. 

pol'�t'l 
f�� i�.nd

�I!�I�
l
t E

u
mk�

OT
�;J) $ 75 O. Ou 

THOMA� B. JEFFERY & CO., 
, KENOSIIA. WIS. 

SIT. RIDEAN D SLE[P 
ON AI R 

"'"D� . .. AIR MATTRESSES 1 ��'tC(iOll CUSHIONS and PILLOWS 
For Berths and Seats on Shipe, Yachts and 
Small Rosts ; used as Life Preservers in emer­
llencles. }lor Beds at Home. Hospttal or In 
Camp. Send .fOTjtee booklet D. 
Automobiles Fitted and Upholstered throughout 

Non-absorbent, Odorless, Hygienic 
Fully Gua ranteed 

Conform to every curve of the body 
Mechanical Pabrlc Co., Provldence, �. I. 

New York omee, 16 Warren Street 

Economical Gas Engine Igniters 
best 

For Ga .. oUne Engine Worlr. 
Sendoto tbe 
Dow Portable Electric Co., 
for catalogue of spark coils, plugs, 
carburettors and am-meters. The 
best that are manufactured. 
General office, BRAINTREE. MASS. 
Memhers of the National AssOCiation 
of Automobile Manufacturers. 

STUDEBAI\ER 
ELECTRIC 
AUTOMOBILES 

Xo Ezpert Chauffeur Xeeded. 
Can be Run Any Day in the Ye:l1' by Any MemLerof the F:lmily. 

A Successful Hill Climber. 
Reliable Brake Con trol. 
of Construction. 

STUDEBAnE.R BROS. MFG. CO. 

STunEBAKER RRUS. Co., of New YOTk, BTosdway and Seventh Av., corner 48th Rt., New Yo1'k City. STUDIi:BAKKR BROS. MFG. 
Co., :J7H to 388 W:llmsh Av., Chicago, 111. 
BRANCH HOUSES AND SEJ.1,I,.,G AG1i:N� in all othe1' principAl citie". 
Factory & General OMoeM, SOITTII REND, IND. 

Flr�t�CIBMM A.-eob de"lred In 
territory not u.lreody covered. 



Scientific America.n. 

Valuable Books ! 
Houlltialtuut �ailillg HPP:Ll'Hlm., .\. l,-ittPI'wau 72:J, lti2 itubht.'l' hoots 01' shot,S, fuxillg' fur, II J .  Doughty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,823 ]{.uhlH'l' �hOl'S, JJH'('haJli�llI for IlHlllufat:tur-

� "'" IlIg, H . .  r. lJoughty . . . . . . . . . . . . . . . . . . . . 722,S22 tJ .. ... UUlillg llHl'ullpl liu('�, uvvuratu8 for, 'V. 
REVI!'>ED and ENI.ARGED EDITION :SChlllitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 723,U39 

The Scientific American ��::3ill�1'l���!l��, mldl"gkp�;;ied; . .  �·.u.t:�.�·���: : m:��� 
t I 

d · Of Receipts Hash fastell"", H. R. Fuy . . . . . . . . . . . .  . . . •  722,U6:1 

Y
C OPC 18 

N 
d .:.  Hush lock alld lift, J .  E. Riley . . . . . . . . . . . .  722,754 

otes a.n ;} Hash, wiuduw, J. Bpazley . . . . . . . . . . . . . • . . . •  722,797 

Queries. � ���i��·�)rs:·ai .. �t��;·' s���thE'fu�ci�:tC:' 'Wiiimott f��'�s� 
15.000 Receipts. 734 Pages. :Scoop, }'litsch & FMschmullll . . . . . . . . . . . . . .  722:9� 

Price, $1i.00 ill Cloth. 86.00 in Sheep. $6.1i0 ����;�g ����\f{e �;Ob�iI?;::i�,{;:' ·w.' '..i: ' M��k m:�¥� in Half Morocco. Post Free. �t'Willg machine tucking guide, W. M. Am-
'J'his work bas been re- merman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 ,121 vised ann enlarged. �hade adjuster, wiuuuw, C .  A. Scheif . . . . . .  722,91.2 ghaft support, vehich', lV. H. Burcher . . . .  722,MUO 900 New Formulas. :Shafting sleeve, tlt'xlhle, A. W. Browne . . . . 72:1 . 1 :15 
The work is 80 arranged Sharpener, Bucking & Brown . . . . . . . . . . . .  722,SOG 

as to be of U�e not only to ����t pl�lfs����d�u?c'hi�;" ���lt�gg�.i·: : : :.: : : : : :  +��:�i� the 8peciali�t. but to the Shoe l'Pgoring dt'Vkt., �. K 'Vakdidd . . . . . .  72�,OS6 �eneral reade::". �t should Nhopstring fash.llt'I', �\. P. PitlllUU . . . . . . . . . .  722,S1H 
h��ee �n� I ��: k;�lo��erl �bowcast� fOl' ('unf1'('ti01l:-1, I";'. Punay . . . . . . . .  722,745 circular containing fu l l  Nhllttpr wurker, II. ()SIHII'W' • • • • • • • • • • • • • •  722,S7S 
Table of Contents will Hidpstick and quoin, comoiIwd, Rhodes & be sent on application. Trump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,753 Those WllO already have Hifting machine, sand, J. W. Sappington et the Cyclopedia may obtlan al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 . 1 87 th

;901 APPENDIX. �lll���,n�Xy��n�e:!�i 'enr��I;; 'p'ro'd'lieii;g' 'com: 72a, 1 SS 

Price, bound tn,cloth, $1.00 pounds containing, E. G. Acheson . . . . . .  722,7!)2 
postPrud. ��i?�� �1fu�t�u�::ch;.ni��i'n:�n �' . .  �������� : :  : : +��:Zg� 

TWENTY � THIRD EDITION >iklrj, sU��i�t� . ��'d . .  ��I.r.t . .  ':'���� . �����'�" . .  }: 722.n21 EXPERIMENTAL SCIENCE. Skirt, woman's, A. Adl"r . . . . . . . . . . . . . . . . . .  72:1, 1U1 Slate or similar device for educational pur-
Dy GEORGE M. HOPKINS smpfti��s'fu��llJ�;n;r·�dii)i;: '}�(;;�b�l:h '&' C'l�'�� +��:g�i Revi8ed and Greatly Enlm'oed. 2 Octavo Yolumes. 1,100 Rmoke consnmt'r, J. & 'Yo 'Yil4hIH1lI . . . . . .  72:l, 10-! 

PQ,IJft.oo� J/1,fs1Jt��,*���: .P��f;a11(�u$17�oo:o
sg;.

aid, �moke consuming mpans, G. Bonllt't . . . . . .  722,H-010 

Volumes Sold Separatelu: Cloth. $3.00 Soup cuttpr and sprpadl'r, J. J. Gaynor, re-
per Volume; Half Morocco, 

issup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 1 00 
.tOO per Volume. Soh' It'vp]jng ma('hint', B. Phillips . . . . . . . . . .  722,8SI) 

EXPERIMENTAL SCIENCE is so well known to ' �ollltion�, (:onc('ntratin�" A. Gurlwr . . . . . . . .  723, 152 
many of our readers that it is hardly necessat:Y !low to , ROlllld IPcording and rt producing machine, 

give a descrIptlOn of I G. H. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  . tbis work. MI'. Hopkins ' �olmd l'pprodncpr, " ... Turps . . . . . . . . . . . . .  . deciC ed some months i Sllinning machine roll clpaning device, V. ago tbat it would be I Mabeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723.172 

�:����iO�fIt�1��gr: � �g����Y:r ���-a, Cc.ll�� f{e�t�ft��: : : : : : : : : :  +��:��� in ordp:r that �he rna.ny j �tacker, pneumati!', C. N. Leonard . . . . . . . .  72:l, 20-l .wondeTful �lscove.rles I Xtuir, counterbalancin�, P. L. Larson . . . . . .  722,R5U �f T��e:I' tt�£s d mlg:�t : Rtamp, hand, B. R. Hill . . . . . . . . . . . . . . . . . . . .  722,707 e � y S�scrl t1 1 11 1  � 'I Rtaple puller, G. P. Haley . . . . . . . . . . . . . . . . . .  722,\,)7;' p���s. InScepUbl�sh:� Rtation indicator, C. D. Osborn . . . . . . . . . .  722,7-l:� 

�6��ne�lul de�eLoP! �tpam gent'rator, . A. S. Rieft:'r . . . . . . . . . . . .  722,71 7  
ments in wireless teJe- I �tpam o r  other flUId pressure motor, F. J . .  am-graphy, for example, plou!<h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,722 have been made. It Stppl artic]ps, d('vicf' for case hardf'ning, J. was necessary, there- P. S. Lawrancf' . . . . . . . . . . . . . . . . . . . . . •  fore, that 11. ,z:ood deal of Rtpreoscope, Kirkpatrick & Dryden . . . . . . .  . new matter should be Rtirrup, H. NikoluiAt'n . . . . . . . . . . . . . . . . . . .  . 
��g:� t�O �::e 1t0rtto�� ������r.de�o::t�tt'tleE.sto!·)(>::iPpe . . . . . . . . .  . 

o�bly ,u'P-t�-da�e, �nd Rtore service apparatUf�, �. I ... W. Begg . . . . 722,937 witn thIS obJect III VIew Rtrept indicator and advf'rtispr automatic �ome 2�d 
�R!<e� havce T. A. R"adN . . . . . . . . . . .  .' . . . . . . . . . . .  : 723,1 82 

c���t �f tehe illC�as�d Rnnshad(� attachmpnt, v(lhick, G. S. Bozarth 722,803 
siZe of tbe work, it bas Rnrfacps, proh�ting, "1. II. Grow . . . . . . . . 722,S:l11 

beennecessary to rlivide �nSptllH]f'rS, C. L. Buschmann . . . . . . . . . • . .  722,942 it into two volumes Rnspf'ndf'rs, H. C. Hine . . . . . . . . . . . . . . . . . . . .  72:l,202 handsomely bound to Rwih'h opf'rating devicf', A. Hepola . . . . . . . .  722,981) buckram. �llringp, "y. M. Df'ckpr . . . . . . . . . . . . . . . . . . . .  722,819 R;n'ingt> case, hypodf'rmic, T. A. Chappell . .  722,943 R.\·ringe vaginal nozz)p, W. M. npckpr . . . .  722,954-Ryringe r(>ctal nozz)p, V? M. Dpckf'r . . . .  722,95:l Tahlf' and desk, combined, F. H. Dukesmith. 723,148 A Complete Electrical Library. By PROF. T, O'CONOR SLOANE. 
An inexpensive library of the best hooks (In Electricity. Put up in a 

�h��� �g 1 g�t� g ]1��,�Xiii: student. the amateur. the works bop. the el�ctrical 
��fe��i eJo�����: %�� books. as follows: 
Arithmetic of Electricity 

138 pa)(es, . . . $1.00 E�:�� :
ro.y �k�n�l� 

How to Become a Suc­cessful ElectrIcian, lR9 
PIlI< eo, . . . . $1.00 Standard Electrical Dic­tionary. 682 pages, $3.00 

Tanning, M. C. Lamb . . . . . . . . . . . . . . . . . . . . . .  722,857 Teh'gl'allh, electric, I. Kitsee . . . . . . . . . . . . . .  722,852 Telegraph pole socket, C. H. Baker. . . . . . . .  722,663 Telf'graph systt:"m, alarm, A. Goldstein . . . .  723,19U Textile matprial non-intlammault>, rendpr-ing, W. Warr . . . . . . . . . . . . . . . . . . . . . . . . . .  723,088 Thf'atrical appliance, D. J. Cunal'y . . . . . . . . .  722,801'; Thrpshpl", J. J. Skinner . . . . . . . . . . . . . . . . . . . .  722,911) Thrpshing machhw, H. L. Hunt. . . . . . . . . . .  723, 157 Thl'(>shing machine grain sepurator, I. M. Coopt'r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,81 5 Tile, rooting, H. B. Sket'le . . . . . . . . . . . . . . . . .  722,91S Tiles, etc., press for the manufacture of stove, G. Bahr . . . . . . . . . . . . . . . . . . . . . . . .  722,661 Tim!' r('curding devic(', J. K. Barller . . . . . . . .  722,9:!4 Tin from the surfact' of other metals, r�-moving, A. K. Eaton . . . . . . . . . . . . . . . . . .  723,1 97 Tine and cranlJprry S('OOP, W. r.r. i\{ake-pt'uce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,732 Tire, composite whppl, F. 1. Braddock . . . . . .  722 , S04 
Electricity Simplified 158 Ji'i,ve 1·o1I1mes. 1,300 pages pa)(es. . . . .  il.00 llwi live/, 450 iIl1lRtratwn.s. 

A valuable arul tndispensable addition to every library. 

Tire set, J. B. Kimbpll . . . . . . . . . . . . . . . . . . . .  722,1)93 
'1'il'es, manufacturing pnpullmtic, U. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,057 Titanous chlorid, manufacture of, H Spence 723,217 Tool handle, C. V. n. Rt'pd('r . • . . . . . . . . . .  722,S9U th'!!�o�e1":v� tv.31��

c
�����:�-;]': �o��� i�ng� �f:{g 

:�����e[nl1tt�T;�1t��30�,C!�S{�ei���if!to���u�c;,� 
Price of $".00 for the complete set. 'l'he regular price of the five volumes is ,r.oo. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.M. 
Lar"" octavo. 480 Pages. 

3OO Itl, ... trations. price Sr'OO 
Irlil!.��;';''31ftaigp It,,!,,::

d 

'l'HE most. Important bock ever pubJished on inventif D  and discovpry. It is as rerd. able as a novel, being written in/g:��a�k�1�� a most com_ prehen8ive and coherent aCe connt of the pro�re8S which distinguishes this as the " gol d. en age of invention," result­inJ! in industrial and commer_ cial developruent which is without precedent. A chrono-
�����li��l:t���f otf��:a���� important features of the book, enabling the reader to refer at a glance to import.art inventions and discoveries cf any particular year. 1.'he book is printed with large type. on 
flj:st�:�' �;xtaM' �t;:;i::�� , "'::.::...:llOJEIiII"""' .... --aud Is attractively hound. 

Tooth, artificial, '1\ H. Whitpside . . . . . . . . . .  723,1 02 Tooth powdpr hox, W. H. Hall . . . . . . . . . . . . .  722, 69U 'l'uwpr, G. G. Guy . . . . . . . . . . . . . . . . . . . . . . . . .  722,83U Toy, H. S. MacKayI' . . . . . . . . . . . . . . . . . . . . .  722,731 Toy, H. K. np'>() . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,023 Track gage, automatic inspf'ction, H. B. Me .. l'iam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,739 Traction whepl, BI'(,pd & Hawn . . . . . . . . . . . . 723, 132 Trap, J P. White . . . . . . . . . . . . . . . . . . . . . . . . . . 723,100 Tread IX> weI', W. })p Craw . . . . . . . . . . . . . . . . . 722,820! rrrilllming, H. T. Loomis . . . . . . . . . . . . . . . . . . •  722,996 Trolley, S. H. Lamh('rt . . . . . . . . . . . . . . . . .  722,862: 

�\l)�k�l�ne�' c?al'�sp;.�tt : : : : : : : : : : : : : : : : : :  +��:�g�1 Tug, shaft, Z. Wiggs . . . . . . . . . . . . . . . . . . . . . .  72:3,222 TUIllhh'r wasbf'r, K B. l\lurpby . . . . . . . . . . . .  72a,OoU Twill<', G. H. Ellis . . . . . . . . . . . . . . . . . . . . . . . . .  722,96tJ Twisting machinp, n. n. & E. })Pllllis . . . . . .  722,821 Ty}IPwritpr carriagt' shiftpr, .T. S. Parmentpr 722,884 Vulv(', automatic oil f\'pd and check, Ivor 
& Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,211 VHlvp, Imlancpd, S. Martin . . . . . . . . . . . . . . . . . 722,733 Vulve, collapsiblp, piston, W. G. Shmamon . .  723,052 Yn1vp ('xtractor, C. Goodri('h . . . . . . . . . . . . . . . 722,694 Valvp for h.vdraulic rams, compt'llsating, P. B. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,676 Valve for s)?ringps, utomi:'.prs, {ltC'. , S. SchwNln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72�,042 Valvt', gas pn�inf', L. I�, Burger . . . . . . . . . . .  722,67-2 Vulvt·, operating, C. L. Moorp- . . . . . . . . . . . . . .  72a,002 Vnlv(l, stpam f'n�iw', n. W. (jt'rmin.'r . . . . .  722,970 Vulvf's on f'xplmdvp t'ng-inf'l'I, mp('hnniAm for automatically opf'rating exhu11st, J. E. .Tonl's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72a. l flO  Vault trap, N .  A. �UPllht't1s . . . . . . . . . . . . . .  722,n2;) V"hi('lp guiding apparatus, A. 1, Thomure. 72H;077 Vt'biclp, motor, G. .T. R('ott. . .  , . ,  . . . .  , . .  722,!11 n . V4'hi<"lf', plpflsnrf', I ... A. Thompson . . . . . . . . .  72::t,074 Vf'hiC]p stf'f'l"tng gf'ar, motor. F. r..Hrnploll�h 722,72:� 

NOW READY. Vt'hid(l st(lf'rin� mpchanism, motor, R. Wat-
723,090 "'odern "'acht-ne Vl'hr,!i�s," f�i,i�bi� ' 'h��d" f��" �:l;��l"'d', " :r: .1"''& .1"''& Mnteh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,87:l Visf", machinp, CripPf'n & I(pllpmt'n . . . . . . . .  722,677 S h T I "�ag-on hody and ba;\" r:H'k. <'omhinf'd, H. Op 00 S R. Cunnln)(ham . . . . . . . . . . . . . . . . . . . . . . . .  722,678 Wa!<on, dumpln)(, C. Pnllar . . . . . . . . . . . . . . . .  722,R�6 

Their 1��i':."J�¥��\�':iin'!:Pi��J:'Wa':i�da:!tanipn- �:::���, cJ:,:t ::�1d��.�t.,�;/��PA: · G. ' p���� m:m Machine Tools. ,,"atpr hf'atf'r. Hung & Brown . . . . . . . . . . . . .  722>-70� 
By W. H. VANDERVOORT. M. E. W .. athPr strip, door, L. B. Rolph . . . . . . . . . .  723,n2n 

Large Boo. 576 Paoes. 673 1llustrations. Hound in Cloth. W" l'd dpstl'o)'er, .T. Rondnrant . . . . . . . . . . . . 72�,1 2f1 
Price $4.00. ::;;�.�'{�fta���'ng'lfd .. ;y;:,t .w .. ii,;�g;': : : : : :  : : : :  g�:��� 

• Follow 
\ the _ ,Keystone 
- • • • • 

When you buy a watch, first select the works and then tell the j eweler you want a Jas. Boss Stiff­
ened Gold Case. To protect yourself from decep­tion be guided by the Keystone trade-mark which 
you will find in every 

lAS. BOSS 
Watch Case StiHened 

GOUJ 
Better than an aU-gold caBe because stronger; 
cheaper because no gold is wasted. 'l'he Ja8. Boss 
C6,Se is guaranteed for 25 :vearB. Won't wear thin. 
Send for book. 

The Keystone W.tch Cue Comp.ny, Phil.delphi •• 

CO., 

REVERSING STEAM TURBINE.-PAR-son's recently perfected turbine for boats. Illustrations sbowing details. Contained in SCIENTIFIC AMERICAN 

r����
E
:,�:�d rr�J !it�ewrJ.!�re��.cents, by man, from 

GAS O L I N E 
E N C I N ES 

Marine & StationarJ 
from 1 -4 to 1 6  H. P. 

A thoroughly satisfactory engine 
at a moderate price. Write for catalogue. 

THE CL IFTON MOTOR WORKS, 
233 E. Clifton Ave .• Cincinnati. 0 

--------
A G O O D  I N V E ST M E N T Fur $1.11i :O'iu�\�t �e�� J.y ��i';:rtg>f�l[irt���: tions for jE'arning 1iJ�I�.!f;tlU. Atascluating study that will enahle you to earn �ood wages. �end 25 cents for uni­versal datin� stamp, by mail, postpaid. Sene for our catalog. 

Est.ablished 187'J. 
20 Park Place New York 

DRY BATTERIES.-A PAPER BY L. K. Bohm, treatin� of open circuit ,pattel'i� historical dry batteries. modern dry batterJes, Hellesen's battery, 
::i��;rs�aUr�tb' tff;> !erl u�::!f{ln8�n�;t���iI]��c�� 
ENTIFIC AMERICAN SUPPLEMENT, No. 1 UO 1 .  Price 
to cents. '1'0 be had at this office and frOOl all news· dealer.� •• ;.... _________________ _ 

'Astronomical 
i m Engineering 

Instruments 
MANUFACTURED BY W. &. D. MOGEY, BayonneClty, N. J. 

pr Serul for Cataloam. 

- RELIABLE Is a word that stands for the 
best Incubators and Brooders 

tn the world. Each has special dis .. 
tI�llblng featurel. Send lOe postage for 
Book No. 19,jult out, ginn, l1t.u'TllftfJ/ oJ 

bcack lfloCNbatorl' not aatlBractOl'J' 

Reliable laeabalor aad Brooder Co., 
_ 8 105 qalaol, III1Dola. 

INTERCOMMUNICATING 
$4.00 each 

;h�e l�::�r!�t A�!-,��l/e:�r��n����ruf�;:�\:o;e;� 
�� ��i�h����l.d ����lt�oo�'l{�;�1I1�:il�ffi�'lriti��)�����· �)�:-
tffilS anti the !uIY:Ulta.ge of our instruments. 

Price, " f;tatinn Instrllment� "'4.00 each Price, 11 !"tution Instrumellb., 4.50 each Pril"e, 2 End Instruments, 2.00 e!1ch 
�TWATER KENT MFG. WORKS, 

110 N. 6th St., Philadelphia, 1'0. 

SMALL DYNAMOS For eight 16 candle power lamps. Sultahlefor light­inJit your home or office. A SUbstantial machine built fer constant use. Write 
��r c���Tef:!t�::.cri8�;: 10jlues FREE, 

J. ANDRAE & SONS, 
219 W""t Water street, Mtlwaukee, Wis. 

WORK SHOPS 
of Wood and Metal Workers. with­out steam power, equipped with 
B A R N E S '  FOOT PO W E R  

M AC H I N E R Y _ allow lower bids on jobs, and �ive greater profit on tbe work. MachInes sent on trial if desired. Catalog Frell. 
W. F '" JOHN BARNES CO. Established 1872. 

1 999 RUBY ST., flOCKf'ORD, ILL. 
VELOCITY OF ICE BOATS.-A COL-lection of interestiujl letters to the editor of the SCIEN­TIFIC AMERICAN on the question of the speed of Ice Boats, demonstrating how al�d why it is that these craft sail faster than the winrt which propels them. Illus­trated with 10 explanatory djagrams. Contained in SCI­
ENTIFIC AMERICAN ";UPPLIO">:NT. No. �14. Price 10 cents. To be bad at this office and from all newsdealers. 
P E R FECT · P U M p · P O W E R .  is attained only I n the 

TABER ROTARY PUMPS Tbey are mechanical simple and dllrable.'\VUI pump hot or cold fluid, thin or thick. Requires no skllled mechanic. Most power at least cost. All parts tnterchan�eable. Made of iron, steel or bronze. Can be driv�n by belt, motor or en­gine attachment. Laroe lllustrated, Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y .. U. S. A. 

THE INTERNATIONAL 
KEROSENE OIL ENGINE isthe most simple, compactand power-
��!::.er ���a�i���t��tr�����;ti: bie to Ilet out of order and is cbeaper to run th!ln any engine manufactured. Simple, t1urable� economical and relia­ble. :iothin� but ordinary Kerosene 
Oil required to run it. Safe and easily operated. 

International Power Vehicle Co., 
STAMFORD, CONN. 

THE COMPLETE 
KITCHEN CABINET 
Made of Oak, has a 60 pound flour bin, kneading hoaro. diBh pan, plenty of drawers, etc. Everythin,e that a cabinet should have. Made very subli\tantial ar.d well flnished. Better 
}�.n alr'�!$i6�m��:I1;n�la����� and shJpped on five I ays' trial. 

MeCI"\fa�lo!Ff.;d.,
C�: s. A. Write for descriptive circular. 

1' 902 E D I T I O N  

JI!LCht WOrld'S 'fighting ShiPS 
By FRED T. JANE. Author of the Naval Wa.r GaIl1e (Krlegsplel) • 

ahsM��lYaBCo�r!�tt��3°�0:PI�:0:��� o,}a'tl:':' kin�h�ug��bed. 
394 PAGES. 

OBLONG QUARTO. 

OVER 

CLOTH. 

3.000 ILLUSTR ATIONS. 

PRICE, $5.00, POST FREE. 

CONTAINS :-A photograph of' every warship in the world; also a silhouette and a gun and armor dia .. jiITam of each vessel. ____________ _ tb!nsuebj���]�f�U';"f��nf�r.,��v�t�a��o;0�ko�)�a��n1 'VhiAkin�, mixin�, or similur maf'hinp, W. 
concise and comprehensive manner. Special care has . K. & G. R RakpT . . . . . . . . . . . . . . . . . . . . . . 
been taken to eliminate all matter not strictly pertain- "'"indmill, .1. P. F. Flaig . . . . . . . . . . . . . . . . . .  . 

CONTAINS .-The length. hearn, drau)(ht, horse power. speed. coal supply, number and size of gllns 
722,(;(;4 thickness and disposition of armor of every warsbip in the world. 
722,6S6 

in� t the ubject thuQ mak'n� 't p ble to ri e the "\Vinoow, 1V, Rf'hanr . . . . . . . . . . . . . . . . . . . . . .  . read� 'co�plete inforlnatio� p�rta�iS�g to �:chine 'Vinrlow. mptnllif' revolving, L. Christf'nson . shop tools and methods in a sinl!le volume at a mode- 'VinoowR. tranRparf'nt pan pI for glazf'd, F. rate price. A. .Tnmf'Rn . . . . . . . . . . . . . . . . . . . . . . . . .  . 'I'he work is logically arrang-en ' the varIOus band and ""000 plah'R, making, F. A. Manuel . • • • . • . .  machine tools bein� grouped into clas!l.es. anrt dPRcrlP- 1' ""'nod Rf'raper, L. F. Deil'aulx • • • • • • • • • • • • • •  tion of each is g-iven in proportion to their relative Im- Wrf'nch, M. Barlwr . . . . . • . • • • • • • • • • • • • • • • • •  portance. The il1ustrations represent the very latest I Wrench, E. C. Smith . . . . • . . • • • • • • • • • • • • • • • •  tools and methods. all of which are clearly de8cribed. Each tool is considerert from the followin� points : __ _ FIRST-1ts con!l.t.ruction. with hints as to its manu-

7n,mR CONTAINS :-Tahles of the size, weight, velocity, energy. penetration, etc., of every gun of every navy 722,67[; in the world. 
722.R47 
722,�nn 
72a,14:l 
722,665 
722,920 

CONTAINS :-A series of chspters hy noted Admirals. Naval Constructors and other experts of various navies, on vita.! questions of the day in naval construction. tactiCs, and strategy. 
CONTAINS :-!'i�rlN�r:fi!:i.�rh�� (�aJ!"'toa':,'�:M}ft��ew�::it',':\�a�!hf:: �JI�':.�Ie;h:s �gr!�t�::' tI��� ing strength. 
IT SHOULD t¥o� r.:�ifr�!'ac"�� t��·h��kB:Mr�'f ::: XWa,?t�c� n\ta�artl� �'tf��I'i.":i;�'rn�:,.��rtr� SECOND!ft;t��"eration. proper manipulation and care. DESIGNS. THIRD ,Numerous examples of work performed. 

I Rracket, M. G. PrIore. . . . . . . . . . . . . . . . . . . . . .  36,246 
CF' Fu,ll dfscriptive circulars oj above books wiU be mailed Brnshes or similar arti('les, haf'k for, _ S. free upon applicatwn. O. Blgney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,245 MUNN .. CO., Publishers, 361  Broadway, New York (aontillueG on page 235) 

those who follow the course of naval development, and as a book of reference should find a place in every library. 

MUNN & CO •• Publishers. 361 Broadway. New York. 

© 1903 SCIENTIFIC AMERICAN, INC. 



It's a Guarantee of Qualilt 

2,000,000 
Sold in 12 Yea1'S 

EII[RV REEL W A RR A N TED 
Booklets mailed free 

The Andrew B. Hendryx CO. 
NEW HAVENJ CONN., U. s. A.  

a OUAKIIlUTvlANDMAilK 
More ihan 150 jmithPremier iters 
are used by �he City iments havinj Offic!5 in thy inJ 

vs£ (4' H. .Y, y.ftl.. U.S.A. THE SMITH PREMIEIlTVPEWIUTfIl@. 
SENSITIVE LABOR A.TORY BALANCE. 
By N . .lfonroe Hopkins. This U built�up " laboratory 
��:r�� �i� w��fa

h ��t�o;�e Jt��nga���e:i���ur�� w�t��J: 
by any amafeur s�illed in the use of tools, atJtJ. it will 
work n,8 well as a $125 balance. The article is accom­
panied by detailed working dl'!lwings showing various 
stages of the work. 'rhis article is contained in SU.fo::N­TH'I(' A:\[ERICA� SUPPLK\IEXT, No. 1 1 84. Price 10 
cents. For sale by MUNX & Co .• 361 Broadway, New 
Y ork City. or any bookseller or newsdealer. 

I PRINT MY OWN CARDS 
Circulars. newgr.apere Press, S�. 

kr:ge; r sJ'fiet s$lp "if��'i!J:���y 
o�t���: 

Type sf'tting easy. rules :mnt. Write 
fo:' catalog, presses, type, paper. etc., tq 
factory. The Press Co •• Meriden, Conn. 

lIarrlson MIg. Co •• 

SALESMEN AND 
A G E NTS WANTD. 

:f!���eC: �ftn,��!��:f�� i�::�: 
tioll-beats Filters. 'l2,000 already .oM. 

enormous. Everybody buys. 
kitchen stove it furnishes 

of distilled, aerated. delicious, 
Water. Only method-saves \ . and Dr. billll j prevents typhoid. 

malaria fevers, cures disease. Write 
for Booklet, New PIaD, Terlll" 
Etc. FREE. Address. 

16 Harrison Bldg., CinCinnati, O. 

A FOLDING CAMERA. - WORKING 
Drawin�s showinJ! how to build a fo]tJin� camera. A fl��:'iCR cg�l:r�ld 

anI
u&�1i,�E!?�N

a
T
m�t��f·. 4 ��?�!r�O 

cents. For Sale by Munn & Co. and all newsdealers. 

BILLIARDS and POOL 

Indianapolis Combination Table 
J,ibrary-Dining-Bi lliard-Pool 

:1��1�Orr:�'xg���S!�z�, 1�����da�JIgnl
li�l� t�b��� §r:; 

styles. %. '" % Standard Size. Catalogue F'ree. 
()OMBINATION BILLIARD ltlFG. CO., 

3SS N. Claypool Bldg., Indianapolis, Ind. 

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

. PATENTS 
TRA'OE M A R KS DESIGNS COPY RIGHTS &C. 

Anvone sending a sketch and descriotion may 
Quicklv ascertain onr ooinion free whether an 
invention IS orobably patentable. \�ommunica· 
tions strictlv ·contldential. Handbook on Patents 
sent free. Oldest agencv for securing oatents. 

Patents taken thro ug.h Munn & Go. receive 
special notice, without charge, in the 

Sti�ntifit Jlm�ritan. 
A handsomely illustrated weekly. Largest cir­
culation of any scientific journal. Terms. $3 a 
year; four month \ $1. Sold by all newsdealers. 

MUNN & Co,3S 1 Broadway. New York 
Branch Office, 625 F St . Washinj(toD, D. C. 
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TRADE MARKS. 

llath tubs, T. U. Knight . . . . . . . . . . . . . . .  . 
Beverage, certain numed, Sociellml Vinicola, 

S. & L. Dul'lllChel' . . . . . . . . . . . . . . . . . . . .  . 
Beverages, tonic, Kulola Com puny . . . . . . . . .  . 
Buttons, eertuin numt'll, Ullitt'll Button Co . .  
( 'upsuit's eontuining liquill 01' sulill mellieiIH's, 

gl'lutinuus elustie, HUllet' Brus. & ""hitt' 
( �igul'l'ttes, Societe Anonyme Ie Khl'llivt' . . .  . 
Coufl'etions, ehueulutt', H. D. Fuss & Co . .  . 
lluir restorer, Sehou Chemieul Cu . . . . . . . . . . 
Luwps, ineUlHlesel'nt l'It'etrie, I lHit'pl'll11t'nt 

! lleuulll,seent Lump Co . . . . . . . . . . . . . . . .  . 
Liniwpnt, E. Bueh . . . . . . . . . . . . . . . . . . . . . .  . 
lIellicul euw}loulltl fur el'rtuin lIumt'1l llis· 

euses, Schon Chelllieul Co . . . . . . . . . . . . .  . 
.lJetlicille fur et'rtuill numt'd (liseast's, Anu-

surcin Chemicul Co . . . . . . . . . . . . . . . . . . . .  . 
.lJilk, eonllensl'll, Hplvl'tiu Milk Cunllensing 

Co . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  au, UaG, 
Oilltmpnt unll tuull'ts fur ('prtuiu nUlllt'1l dis-

t'ases, J. !-\.eun . . . . . . . . . . . . . . . . . . . . . . .  . 
�hirts, collurs, euffs, unll Int'u's shirt waists, 

U. 1). IllP & Co . . . . . . . . . . . . . . . . . . . . . . .  . 
• �hirts, collurs, euffs, unll mpll's shirt wuists, 

lll'l'ss, U. P. lllp & Co. . . . . . . . . . . . . .  . 
Siftprs, ush, J. P. HilL . . . . . . . . . . . . . . . . . .  . 
StutiulH'ry, cl'rtuin llamt'll, 1)0Vt'\\Tt�uth Curd 

('0 . . . • • . . . • . . . . • . . . . . . . . . . . . . • . . . • . . . •  
StutiOlH'ry, cprtain nallH'tl, ]<;arl 1'hollllltoloon 

(�o. . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . •  
Ypust cakt,s, Mrs . .lJeCulluugh Yl'USt Cu . . .  

LABELS . 

".A i\1on-Da-Mi-Na," for a cit-aning prepara­
tion for the hunlls, etc., .M. oS. !-\'lH.h . .  

. . ..Allllrl'u Dl'lsUl·to, " for cigars, LUllllfil'lll 
B rus. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Buuy's Buth Tuilet SOUIl, " fur soap, Liu-
prty SOUIl Cu . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Ht'nj. ll. .llilh·r's Choll'ra Ul'llll'lly, "  for a 
Illt'llieilll', ll. B. i\1illl'r . . . . . . . . . . . . . . . .  . 

"Ec-ouuIllY Cipulll'r. " fur a cll'unillg prt'puru­
tiull, BI()ss-Ellermullll-M uhly Munufac-
turillg Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" FrPl'luull'S Fuel' Puwlll'l', "  for facl' pow-
llt'r, \\T. D. j1'rl'l'luun . . . . . . . . . . . . . . . . .  . 

"King of Kiugs Curl'," for u mellicine, l�'. 
,T. Dill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

".i\Jultopt'ptilH' Guw," fur ehewing gum, J. 
\'T • .lJorrison, Jr . . . . . . . . . . . . . . . . . . . . . .  . 

"Non-Corl'osiulp Tuue D ry Powller Fire Ex­
tinguishpl', " fur fil'l' l'xtinguishpl's, Non­
Corl'osiulp Tuul' Dry Puwllpr Fire l';x-
tinguisht'r Co. . . . . . . . . . . . . . . . . . . . . .  . 

" Oak Ol'churll Applps, " for uppIt-s, Orit'ans 
County Cuullillg Co. . . . . . . . . . . . . . . . . . . 

"Olll Junwstowll Tt'l' Cl'ntt'uury Rye \Vhis-
kl'Y,' , for whisky, \Yhitp B ros . . . . . . . . .  . 

"Our Bauy's Bath Toih,t Soup, " for soap, 
LilH'rty �oup Co. . . . . . . . . . . . . . . . . . . . . . . 

' ;Primp Choicp, , . for cigurs, Ameriean Litho-
graphic (�o. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Rt'll Lion KitlIH'Y Pills," for killIH'y pills, 
W. T. Bllllllgh . . . . . . . . . . . . . . . . . . . . . . .  . 

" Rosp's Mndicinul l\Jult \VhisktT,'· for whis-
ky, R. M. Rosl' ('ompany . . . . . . . . . . . . .  . 

" Silvt'I' StUI' Tomut(H'S, " for · tomutops, Or-
It'I1IIS County Cunnill� Co . . . . . . . . . . . . . . . 

"Sip Sup," for waf PI'S, Lafa;n,ttt' l'rackl'r & 
CunfpctiollPry Co. 1 • • • • • • • • • • • • • • • • • • • •  

" Smoky City Cle31wr, " for a cleuning prf'p-
Ul·ation, Sanitary Chemical Co . . . . . . . .  . 

" SWl'pt Erin," for cigurs, Ampricun Litho-
graphic (�o . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Tom Burrptt," for cigars, H. J. Cohn . . . . .  . 
" '"nnhlP Tonic Laxativp," for u mt'llicillP, 

T. S. Booth . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Yim, " for a fooll pn'paration, Thpo. Pot'h-

h')' i\Jprcun til" Co . . . . . . . . . . . . . . . . . . . . .  . 

PRINTS. 

39.948 

��:8H� 
aU,B:�2 

3� U41 
3U:U0:� 
3U,U:m 
�U,U-W 

39,U4(; 
3�,U·H 

39.�42 

39,9:17 

39,U4G 

39,U31 

:m,B:W 
3U,U4; 

3U, B2S 

:m,H!W 
aU,U3..J. 

9,812 

9,SO; 

0,814 

0,800 

9,801 

9,815 

0,820 

0,810 

0.804 

9,SlO 

D,SO!) 

U,7H!) 

0,80:1 

9,818 

0,810 

0,81;1 

n,xon 
U,8ItS 

0,800 

0,811 

A printed copy of thp specification and dl'awing< 
of any patpllt in the foregoing list, or uny patpnt 
in print issupll since 1803, will UP furnishell frow 
this ofiicp for 1 0  cpnts, provided tt.t� namp fill'} 
II urn hPl' of thp patput llpsil'pll anll the llatp hI' 
gh"l'n. Addrpss Munn & Co., �61 Broadway, Nt'w 
Yllrk . 

Ca nadian patents may now bp obtainpd hy the in­
ventors for any of thp invputions nampd in thl� fort'· 
g·oing list. j1�or terms anll further particulars 
address Munn & Co .• 361 Broadway, New York. 

NEW BOOKS, ETC. 
ASSAYING AND METALLURGICAL ANALYSIS 

FOR THE USE OF STUDENTS ,  CHEMISTS, 
AND ASSAYEIlS .  By E. L. Rhead and 
A. Humboldt Sexton, F. I. C., F. C. S. 
London, New York, and Bombay : 
Longmans, Green & Co. 8vo. Pp. 
x, 431. 

T h e  authorR inform us t h a t  in writing till" 

preRent wOI'k it waR their ohject to provide 

the student, chemist or assayer with a hand­

hook sufficiently comprehensive to include the 

greater part of the work likely to he "1' 
quired in the laboratory or assay office. Most 

of the improved modern methods in gene .. a l  

use are included. The directions for work an(i 

the descriptions of processes have been mad" 

as concise as possihle, to reduce the size of 

the hook. By including the chemical reaction" 

of the materials it has heen Rought to mal'" 

the reasons for the procedure clear. Chemical 

explanations have even been given in great 

length. Of the three parts in which the 

hook i R  divided, the firRt is devoterl to lahor· 

n tory appliancE'S, general processes ; the second 

ronsiders the materialR and productR in which 

a meta)"s estimation is commonly required. the 

dry test, the methodR of conducting dry a R '  

Raying hy fURion or otherwiRe. t h e  methodR o f  

diRRolving RuhstanceR and preparing RolutionR 

for the determination of the meta IR and the 

method for the gra vimflric, volumetric and 

calorimetric determination with the neceRRary 

precautions ; and the third is devoted to 

metallurgical analysis. 

ROMANCE OF NATURAL HISTORY. 
Gosse. New York: New 
dam Book Company. 1902. 

By P. H. 
Amster­
Pp. 348.  

A s  itR title indicateR, t h i R  hook contains a 
poetic treatment of 11 scientific snhject. In· 
stead of giving statistics which are harsh and 

dry, the anthor attempts an ",sthetic exposition 

of natnral hiRtory. lie does not always indio 

cate the emotion to he elici ted but he has 

songht to paint a series of pictures. the reo 

flection of scenes and aspects in nature which 

in h i s  mind awaken poetic interest, leaving 

them to do their proper work. 

liTHE 
FOUR-TRACK 
SERIES." 

This is the title of a series of books of travel 
llnd education issuell by the Passenger Depart­
ment of the 

NEW YORK CENTRAL & 
HUDSON RIVER RAILROAD. 
These small booka are ti lled with information 

regarding tile best modeR of travel and the 
education that can uest be outained by travel. 

1.'h ey relate '-lpecittcall y  to thp, great resorts of 
America-to triptot to tIle i�land8 of the sea and 
arounll the world. 

'l'hey also contain numerous illustrations and 
new and accurate map..� of the country describede 

A ,·op:' of till:! f,:!-pa�\:! Il Iuslrate,1 Cat"l!o�ue. of the "  Four-

�;tl�t::;;�ei �'. \I���':;=I��'� �!�����PI)�[�s:';�:£� ��\:;�:NI������::�£ 
Centrtll & lIulisoli Hi\·t'r n. .. lilro:ul, t I '·':U1d ('t'ntnll Statio!}, 
New York. 

The Franklin Model Shop. 
ExperimE'ntal work for inventors; any-��:�l!re ���'�]i;���� ��Il��rf�:;t

e
u;�o� 

colleges. }:xhi�itiun models. Introduc­
tion samples uf patentec.l urticles. Spe­
cial tools for making metal novelties. 
Invpntions perfected. Dra,winjrsand de­
signs worked OUt, from inventors' ideas. 
Send for ci rcular !I. 

�������; PARSEJ.L & WEED, �::::::=� __ 129-��1�31 West 31st ::;treet, New York. 

TOOLS AS A TOPIC 
must b e  interesting to every handi­
craftsman. There is 11 mine of infor­
matiou in 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbouk of reference. Pro­
fusely illustrated. Sent by mail for 
2;, cents, discount �heet inc]ud.ed .  

WH ICH H AS  BEEN ADOPTED BY TH E 
lEADING RAIlROADS, MANUfACTURERS.ARCHITICJS AND BU IIDERS 

AS THE STANDARD READY ROOFING. 
[WRITE FOR TESTIMONIALS. PHOTO PAMPHLET AND SAMPLES. 
, 

SEA. GRIT aax 5 W:::::o:n::u�"'POSmOII WOOL FELT - ....... GRANlU: COMPOsmOI 

a ��fi��c�!IOg��p.�r!!�,�: Me. Parlor Tricks Catalo�lle, free. 
MARTINKA & CO., Mfrs" 4!J3 Sixth Ave., New '(ork. 

TELEGRAPHY �i��)��a�he
e�. ��r�:��ul

$2U!O� 
Omnigrnph Co., &2. 39 Cortlandt St., � ew YOl"fi 
M A T C H M A C H I N E R Y. 

We manufacture everything pertaininJ! t o  t h e  busi­
nes�. The Very Latest Process. \Ve win furnish 
a manager or t each any purchaser the business. 

F. W. MURPHY & BRO., 
HIS Ashland Block. Chicago, III •• U. S A. 

F. N. Roehrich & Co. 
1 02 F ULTON STREET, 

N EW YORK. 
Telepbonl: No. 2440·A JOHN. 

Ma.chinery 
Designing. 
Mechanical 
Drawing. 

Experimental & Model Work 
Cire &- adl'i.ce ,rUe Wm. G-ardnm & SonAS-51 Rnse St.�N. Y. 

NOVEL TIES & PATENTED ARTICLES 
Manufactured b y  Contract. Punching Dies. Special Ma­
chinery. �. Konigslow &Bro .• lB1 8eneca St. Cleveland.O. 

MODEL AND E X PERIMENTAL WORK. 
1I0)i'I'GOln:ln.- .\, CO., lOu }I'olton �t., New "\·ork City. EJectrical and Mechantcal Instruments. �ma]) Mach'y. .---- 1 EDWARD KLEINSC H M I DT,  82 W. Broadway, New York. 

E VA N S ' I D RYI Na M AC H I N ES.  S·J��i���:i�.I., Vacuum Cap 
"·111 lIukc Jlulr Grow. 

r�:� .. ::�'i:�i�:��fl�li!.:r����. th� t�:"iN' s��� 
h:lir fruill f:llliu)! IIUt.. :lllli resto .... � normal SPECIAL MANUFACTURING, SPEC. MACH INERY. MODELS EXPERIMENTAlWORK.DIES AN D STAMPIN G. PROMPT. GLOBE.MACH.& STAMPING CO.9IO HAMILTON ST. CLEVELAND. 0 
;;:'I·,:�·:��\:�hl���:,il\�: ���!.�·J��;h�s:�f!,;!\'��i;� Dies, Tools and �pecial IUachines. Models 
iu)!. Pril·tl lf;;�r).lIu, whkh will .ill<! n·fUIIIIO;'II and EXBerlmental Work. Gener�l Machine Work . •  

I:: �·I\\I;t�� ,:��.I�� y':: t,\'i�l.�':;�\��:l��'�:'��;�� Pv.. J .  ENDER & SO!\ S. Inc., R7 � rankforl St .• New \: ork 

EVANS VAC U U M  CAP C O . ,  I . ,  T H I S B EATS N E W J E R S E Y . "  Fullerton Bldg. St,. I�ouI8, lIo. 
d�ra���eVr�r�u:�� C����r���t� 1���o

tgl��lk�,
f�Y�J��� 

A..W I'll E R 
and forms to PHILIP LAWHENCE, late A ss" Hec. of State, 

. \ I , ! " " 
I Huron, S. Oak. or [{oom K, �Oth floor. 220 R'way, N, Y. 

'. ._ , i . , . MODELS!CHICAGO MODEL WORKS 
Manufactory Established 1'01. 

L E A ) )  PENCILS, COLORED PENCILS, SLATE 
PENCIL�, WIUTINI1 :iLATES, INKS. Sl'ATIONERS 
H UBBER GOOD';. RLLERS. ARTI�TS' COLORS. 
78 Reade Street. New York. N. Y. 

GRAND PRIZE. Highest Award. PAR IS. 1 900. 

, 20TH OEIITURY OUT 
REM OH DIAMOIIDS 

rt· . I Carat 20th Century cut., ,\.11,,1/,./0 Remoh i?iamond Ring or �(5� Stnd, �oltd.Gold $3 DO � mountingst each • 
or both at $5.00. Sent G- by registered mail Uiln . 

�i;�h ot Ilf{ii-':.iTI1'>N� ON EARTH. Our magnificent cata­
log tully describing tbem FREE a n d  explaining how t o  order. mailed to any address ·lpon request 

NO ACENTS WANTED. 
RiMOH J EWELRY COMPANY, 

1134 OLIVE STREET. ST. LOUIS, MO. 

178 E MADISON s r CflICA GO. IL L ESTABLISHED I8S7 WI' f F O R C A 1 ; l r :;  E OF M l"l o E L S U P P U E S  

EVOLUTION OF THE AMERICAN LlI-
comotive.-By Herbert T. Walker. A valuable serif'S 
by a member of the National Railway M.useum ("'ommJt .. 
tBe. �eh e  locomotive from 1825 to date is described and 
illustrated by carpful drawinJ!B. I!reat attention beinJ! 
given to historical accuracy. 21 illustrations. E:CIEN .. 
TIFIC AMERICA" !'1UPPLEMENTS 1 1 1 �. 1 1 1 3. 1 1  1 4 . 
Price 10 cents ea.ch. For sale by Munn & Co. and all 
newsdealers. 

I INV���2r�
F
������!ED. I Special machinery. electrical and chemical ap­

paratus mude on short notice. Good accommo-
datillns for inventors. 403 E. 23c.l St., New York. 

VOLNEY W. MASON & CO., 
Friction Pu l leys, C lutches & Elevators 

P R O V I D E N C E ,  R. I. 

B U I LD E R 8 ��p���c::t�1 ����ift�:l�tion�13::!�: 
oped. THE FENN·i;AlJLER MA(,H. co .• Hartford, Conn 

I 
��� TYPE. WHEELI. MODELl .... EXPtRIMENTAL WDRK.lMALLfMCHllIOft NOllELTIEa a. ETC. NEW TDIUt anNaL WORK. 100 "AaaAU B! N.Y. 

�T H '  S C H W E: R D T L E:  S TA M P  C O .  STEEL STAM PS, LETTERS ", FI G URES. 
B R I D G E. P O RT C O N N  

N "ME PLATES-EMPLOYEE CHECVS {'J':KEY TAGS, BAGGAGE C'KS & BADGES.1\ 
J . R O B B I N S MrG.CO. 58 KNE E L A ND ST. S£ND FOR CAiAL OGU£ · . . · B OSTON. M A S S. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 

A SOUTHERN LOCATION 
For lfonllfoc>turlnK, Mining, Lumbering o r  Farmln. on 

SOUTHERN RAILWAY 
In Alabama, GeorJ!ia, Kentucky. MissiSSippi. North 
Carolina South Carolina, Tennessee and Vir�illia. �:l�� a 16:P::�:i!!r�e. �i�in� r:;f6��tt��e 

ag��tllt� 
South. 

M. V. RICHARDS, 
Land and lndustnal Auent. 

Washington, D. C. 

© 1903 SCIENTIFIC AMERICAN, INC . 
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