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The char�e jo-r insertion WIder tn.. head is One Dollar a 
line JOT each imertion; about ewht word8 to a line. 

Advertillements must be received at publication oJJic< 

as earlll as Thur8tU111 mo-rninli/ to appear in the joUcw

i1l{11Vuk's isme. 

_\larine Iron Works. Chicago. Catalogue free . 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., W-aterb'y. Ct. 
Handle & Spoke Mchy. Ober Lathe Co .• ChaRl"in �'a11 •• 0 . 

• j Schwaab Stamp & Seal Co., Milwaukee. Send for cat'g. 
SmsH M!l.chine Tools for inventors Rlld experimenters. 

The Garvin Machine Co., Spring and Varick 8ts., N. Y. 

ONS 
OF-WAIL, 

FERRA CUTE Machine Co., Bridgeton, N. J. Full 
hne of Presses, Dies and other Sheet Metal Machinery. 

EHsy Experim'ts of Organic Chemistry. Book by Prof. 
Appleton. 60 cents. Snow & Farnham, Providence. R. I. 

Hub, spoke, wheel, bendIng, and handle machinery. 
Single machines or full equipmenLs, by the Defiance 
Machine Work •• Defiance, Ohio, U. S. A. 

HON. JOHN D. LONG, Secretary of the Navy, 
will tell the thrilling story of our torpedo-boat 
service in an early issue of the 1899 volume of 

'rhe celebrated" Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Fo{ t of Ea.t 138th Street. New York. 

'l'he best book for electrIcians and beginners in elec
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co . •  publisher •• 361 Broadway, N. Y. 

pr Send for new and complete catalogue of Scientific 
and other Book. for sale by Munn & Co.,361 Broadway 
Nell' York. �'ree on application. 

The \'outh'� 
Companion 

1£5 
Those who send $1.75 at once for the 1899 volume will receive FREE all the issues for the remaining 
weeks of 1898, containing stories by Rudyard Kipling, W. D. Howells, Mary E. Wilkins, and others. 
The 52 issues of the new year will be of rare variety and charm. These are a few of the 

UIN'l'S '1'0 CORRESPONDENTS. ••• Oood �torie& for 1899 • •• 

Names and Address must accompany all letters 
or no attention will be paid thereto. Tliis is for ow 
information and not for pUblication. 

For Life and Liberty, 
A Boy's Fox-Yard, 

Henry M. Stanley. 
John B. Dunn. 

A Pocketful of Money, 
The Russian Crusoes, 

W. D. Howells. 
Gen. A. W. Greely. 

References to former articles or answers should 
give Qate of paper and p�e or number of question. 

Police Spies in Russia, 
How 'I Went to the Mines, 
An Esoteric Pig, 

Poultney Bigelow. 
Bret Harte. 

Fifty Years with a Menagerie, 
In the South, 

Dan Rice. 
T. Nelson Page. 

Inqllirie .. not answered ill reasonable time should 
be repeated: corre.pondentE will bear in mind that 
�me answers require not a little research, and. 
though we endeavor to reply to all either hy lette; 
or in this department. each must take hi. turn, 

Florence Converse, A Night in a Box Car, Hayden Carruth. 

The Companion 
S;alendar Free .. 

New subs¥Wir�;�� :J\I�:n!��5 :'�����oi�clg�'ai t�h� �1���l..mr��O�fif ���.�r�
r 
1��J?i:�

ve 
FRJ<�E -A I I the remaining Is.ue. of 1896, Inclusi ve of the beaut iful Douhle Holiday Numbers. 
FREE - The exquisite Companion Calendar, lithographed In 12 color., .ultable for the prettie.t 

corner in the house. 
RII fer .. wisbmg to purchase any article not advertised 

in our columns will be furnIShed with addresses of 
house8 manufacturIng or carrying the same. And THE COMPANION for the 52 week. of 1899-a library in itself. Ele5 

Special \Vrltten Information on matters of 
personal rather than general intereSt cannot be 
expected without remuneration. ' Illustrated Announcement and Sample Copies sent on request. 

Scientific "'merican Supplements referred 
to may be had at the office. l'iice 10 centE each. 

THE YOUTH'S COMPANION, 201 Columbus Ave., Boston, Maes. 
Rooks referred to promptly supplied on receipt of 

price. 
IUineral .. sent tor examination should be distinctly 

m",ked or labelec. Bicycle .addle, A. L. Garford ..................... :. 612.7b'1l 
Bicycle .addle, pneumatic, W. B. Standeford ..... 612,552 
Bicycle .tand, G. C. Haub ........... ............... 612.61>1 
Bicycle .upport, C. Kordenat ........................ 612,666 
Bicycles. etc., lamp bracket and brake for, J. K. 
BiCic��8���c�.

t
8a·cidie· f<)r:A::i. Leim'burg:::::: '::. Mi:� 

Billiard cushion, M. Bensinger ...................... 612,765 i 
Binder. temporary. '1'. Faifer ....... . . , .. ... . ....... 612.563' I Bla.t furnace. J. W. Ne.mith ....................... 612,754 
Boat detaching device. B. Lobee ................... 612,740 
Bolt fastening, expansion. J. Dean ................. 612.48f1 
Bonnet or hat, R. A. Bliss ........................... 612.796 

Star * 
Lathes 

Foot power 
Screw ••• 

... cutting 
Automatic 
lrossfeed 

9 and iI-inch Swing. 
New and Original Features 

Selldfor CatalogueR. 
Seneca Fulls Mfg. Compaoy, 
695 Wati:rSt.,Seneca Falls,N.Y, 

(7512) .T. H., .Jr., asks how to produce 
hydrogen ann oxygen from water by an electric current, 
also WhICh is too cheapest way to produce hydrogen and 
oxygen. A. The decomposition of water hy the elec· 
tric current is fully explained in Sloane's" Electrical Toy 
Making," price $1 hy mail There is a cut of the ap' 
paratus; so you can ea.ilyrepeat the experiment. The 
cheapest mode of producing hydrogen is hy the action of 
hydrocbloric or sulp buric acid on zinc. The cheapeat 
way to make oxygen is hy heating manganese dioxide 
ana potassium chlorate in a retort. 'rhese processes are 
fully described in Remsen'." Chemistry." 
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.::: .. ::: .. ::: �l�:��� AMERICAN PATENTH. - AN INTER-
Bottle .topper. E. J. Schindebutte .................. 612,652 e"ting and valuabletable .howing thenumber of patent. 
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Bri.t 1e dragging machine. A. S. Mile •.............. 612.52 4 this office and frow all new.dealers. 
(7513) W. J. L. asks: 1. What fluid ex- Brominating apparatu., A. De �'iganiere., " ..... 61 2,7 16 
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Brush cuttinJ;l' macbine. Hastings & Scott ...... , .. 612.72 6 
Button . •  eparable, J. E. Hill ........................ 612.498 

. PCWER & FOOT I SHAPERS.PLANERS,DRIllS 

... AT H E S. �ttf��NM,��P 2�Tr:Llci�ul�2t� 
SEBASTIAN LATHE CO 120 CULVERT ST, CINCINNAT 1.0. 

pands and contracts most by heat and cold? Have heen 
of the opinion that mercury does, as It is used mostly 
for thermometers. A. There are few, if any. sub
stances, liquid at ordinary temperatures, which expand 
and contract so little by heat as does mercury. We do 
not kuow what liquid expands most; but aber stands 
very near the head of the list in that respect, expanding 
more than eigbt times as much as mercury. Mercury is 
used in thermometers because of itE high boiling point 
(6100 Fah.) and low freezing point (390 J!'ab. helow zero). 
2. Also kindly inform me if it will expand and contract 
equally as well if inclosed in brass, iron, or other metals 
instead of glass. A. Mercury expands just the same in 
one dish as in another. Its expansion could not be seen 
except in a transparent dish. Mercury cannot be kept in 
hrass, copper, lead, zinc, tin and others, since it comhines 
with aud dissolves them. It can be kept in an iron ve.sel. 

���f���g���rR:�h�or..�����: ::: :::::: :: ::: ::::: �B:Mg 
Cake cutting machine. P. D. Harton ............... 612.773 

TOOL S 
Every kind of 

g:�.fJ��ft�t !i:;,'��l�'fi;s"'.;n:: ::.::::::: :: :: ::::. �g:�!f:l Tool for Steam. 
Candy, dish composed of, Mugrauer & Totzauer. 612.8OG Gas, and Water 
Car coupling, P. Brown .............................. 612,3YH Fitters. E ve r y 
Car coupling, J. H. Wbitfield ........... ............ 612,4U9 T o o l h as our Car coupling. W. D. \Vldders ...... ................. 612.47U personal au a r-Car door, O. L. Reeve •............ ... , .............. 612.4[,9 antee. We have 
g:� �gg�: :�:l�: U,: -ire,?J'et���ti:::::::::::::::::::Jg::� been the Lead-
Car, dumping, C. P. Truesdell .......... ........... 612,555 I inK' Tool Manufacturers for Fifty Years • • •  
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i
.��: .�: .�'. 612.7891 W A L WORTH M Fe. co. , 

Car fender, .treet. G. A. Parmenter ................ 612.765' 20 OLIVER STREET, BOSTON, MASS. 
Car!�tep, extension. T. Maxon ...................... 612.42 9 
Car ventilator and air supplying device. J. C. 
Car \i'J��r.g.eli'oij(nii:s:'W·':it:::::: : :: :::: :::: ::::: �g:�� 
Cars . tlexible unooupling means for rallway, G. 

Groobey_ ... ................ ............ , ........ b12.538 
Carbids and metals or alloys. simultaneously pro-

ducinjl. H Aschermann .......................... 612.694 
Card punching machine. W. Cochran .............. 612.640 

INDEX OF INVENTIONS g:���n�1�����rf.,or
f:g�iinJi�c'ti�e,FT.

HIf��';,';:8: 612,009 
den. . . . . . . . . . . .. . . . . . . . . . . . .. . .................... 612.566 

For which Letters Patent of the 
United States were Granted 

OCTOBER 18, 1898, 

Ca.h re�i.ter. J. P. Cleal.. ........................... 612.543 
Catalytic lllateriai. etc .• W. H. Porter .............. 612,614 
Cell door )ocking and indicating mechanism, J. 

H. Van Dorn et al. .............................. 612,758 
Chain cover and gear case. revolving. W. E. GiJ-

bert ................................................ 612.5H 4 
Chair. H. B. Bane •...................... . ........... 612.580 

AND E A C H BE A R 1 NOT HAT D ATE. g�:l�;:��;l�i�ie� �U�m��y' .eador:ii"H·:v;"ii 
612.5O!l 

lSee note at end of list about copies of these patents.] Che�::��
t
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Chimney top and ventllator. H. Blum ........ , ... ,. 612.� 
Chlmney top draught regulator, B. B. Lewis .... ,. 612.M7 

Agricultural boiler, C. Gorton ...................... 612,411 Chum. W. S. Knox ............................ ....... 612.707 
Air brake, autom .. tic. W. G. MacLaughlin ........ 612.77M Cistern cleaner. G. H. Lynd •........................ 612.612 
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612.808 
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ven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.744 Clot be. hanger or press. K P. Mc C'mnell .......... 612.748 
Animal trap. J, A. Cooper ......... ................. 612.798. Clot be •. hat, and di.play rack, rotary. J. F. 
Anne"hng pot, i)ouhl1 & R .. ymond ................. b12.713 1 �'inan . ..... , ............ , .......... ............... 612.718 
Auvil. vise, and drill, combiued, 9. H. Hanson ... 612.415l Clothes rack. adjustable bracket, A. F. Cssey ..... 612,479 
Assurance apparatus. COlD freed. Moss & 1 Clutcb. S. M. Cutter .... . . . .... . ...................... 612,7!J9 � 

Ileechey ... , ... , .................................... 612.781 Clutch .procket, Bird &0 Carrol!.. ....... ........... 612.45.1 
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AXle for cycles or hke vehicles. E.·B. Killen ...... 612.735 Coin freed machine, M. HommeL ................. 612,729 
Axil;', wagon. B. F. Horton... . . . .  . . . . . . .  .•. . . .. . . . . . Con.vertible chair, E. L. Thorn pson ..... ...... . . .. .. 612.79'l 
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Barrel cleaner. A. Zlnnemalln...................... Coupling. Bee Car coupling. Pipe flange coup-
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::::::::::: gg::u� cra��;'j. W. Guern.ey ........... ..... ............. 612.413 

Bearing mecbanism. ball. O. H. Collmer ........... 612.401 Crank and shaft. combination. P. L. HUBsey ...... 612,499 
Bearinlr. roller, W. H. Woodcock .................. 612,472 Crate. E. S. BheJlbou.e .......................... ..... 612.680 
BearUll<. tbru.t, E. Carver .......................... 612.398 Crutch tip, O. J. Ma.on .... .................. " ..... 612.428 
Bearinll. vehicle, J. W. Chambers .................. 612.60,'1 Cultivator. plant.er, and fertilizer distributer, 
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Beer kefits, air supply and vent device for, F. D. Cutter. See Axle cutter. Band cutter. Rotary 
. E. Manoe!... .. . .. .. . .. .... . ...................... 612.591 cutLer. 
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Bicycle. C. S. Beebe .................................. 612.3\18 Dental enlrine, A.E. Macdonald .................... 612.590 
Bicycle brake. W. H. Cro88ley .. , ................... 612,403 Dental fountamcu.pidor, W. N. Avery ............ 612.655 
mg;g:� ����';n:;,� a�;'���nt:' W: i:: Sheparii:: ft�:m B�:�1;g�?��a;�;PR�a�8,

C
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BIcycle drlve and braKe rnechanlsm� A. C. Tan· Dillger. See Potato digger. 
BiC��r�·dr·iving mecii&�i8�:·F·:O: Buills::::::::::: �li:�� gt�tu;;::���:i

l
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612,72 4 
Ilicycle governor. J. �'. O' Mara ........ , ............. 612.755 for. L. Hlrt ... � .............. 

'
" : ................. 612.627 

Bicycle lamp and p,!rcel bolder. W. H'!well et .. I. f12.616 DI.pIRY deVice .• ample. M. Steinthal ............... 612.41\3 
BICycle pedal toe chp, C. O. Nel.on (rel • •  ue) ...... 11.698' ,Door fa.tener. C. M. Perrier ........................ 612.52 8 
Bicycle propelling mechani.ni, T. R. Moore ....... 612,568 Doors, corner joint for .creen, Ayre. & Elbel. .... 612,t52 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has th.ss Great Ad"antages: 

The speed caD be instantll changed from Oto 1600 

�t!nthbeu�!.d��� �� sr��:::gw�!
ta

�q !:l�:f:���: 
:sma.ll6st or largest drills within its lange-a WOD
derful econnmy in time and great saving in driB 
bre&ka.&"e. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., Rockford, III, 

SAVE %YOUR FUEL 
By using our (stove pipe) RAOIATOR 

W ilh its 120 Cross Tubes, 
ONE stove or turnace does theworkot 
TWO. Drop postal tor proots rrom 
promincn t mell. 

TO INTRODUCE OUR R AOIATOR, 
Where we bave no active agent we 
w llisell at wholesale price. Wrlteat 
once. 

ROCHESTER RAOIATOR COMPANY, 
82 Furnace St •• ROCHESTER, N. Y. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

(RAND DRILL CO.] 
Semi for Catalogu" 100 Broadway, New York. 

Gas Blast Furnaces 
GAS PRODUCERS 

AND 

PRESSURE BLOWERS. 
F<>r lllustrated Pamphlets, appl;y to 

AMERICAN GAS FURNACE CO. 

23 John Street, New York, N. Y. 

© 1898 SCIENTIFIC AMERICAN, INC, 
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Dredging apparatu., P. lL Mackie ................. 612,777 
I 
Ecra.eur, J. G. Mo.crop ............................. �12.5b"9 
Egg ca.e, A. J. Branham............................ 612.395 
�f.fe�r��d::-bk· .�jt:?�;·Norilliin: : : :: : ::: : :::: : : :: m:Mg 
Electrio meter, M .. rk. '" Green .............. , .... ,. 612.42 6 
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k
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Electricm<tofs. means for controlling operation 
Ele�r;di.'ifa�����: 'ii: iLLioYd.:: ::: :::::. :: ::::::: ��u.�� 
Elevator. C. 1. H .. n ................................... 612,722 
Elevator, G. P. Man.ione ........................ ... 612.780 
Elevator safety appliance. N. Hiss .............. . , 612.545 Elevator safety appliance, W. P. Ward ............ 612.599 
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Extractor. See Oil extractor. Stump extractor. 
Stump or tree extractor. 

FabriC. See Waterproof fabric. 
�:�� �:��: � 8�¥Pa��e·r::::::::::::::::::::::::::::: �g:�M 
Faucet, measuring. E. Boening ..................... 612,658 
Fence gate, J. G. Gunvald.on ....................... 612,456 
I'ences. etc,,' machine for weaving wire, A. Coch-
F e;3'�r�' See 'Ca,'i fender:···· ·  .

............... " ..... 612,400 

Filter, O. H. & w. M. Jewel!.. ...................... 612.421 
Finger rings, die for manufacturing. A. H Fet-

tinp:, , .................... , ..... , .. " .... " . . . . ... .. 6j2.7r� 
Fire e.cape, Reidy & Naughton ........... '" ...... 612.67a 
I\�re kindler. C: rhelp� ...... ; ......................... �12.�m 
:bueproof partltlOn. }.. S. MIller .................... ti12 •. ')!14 
Fishing tackle swivel. W. Smallwood .............. ti12,il71i 
Fly paper, .ticky, W. & H. Thum ...... ............. 612.680 
Foods. preparing infant's. W. R. Dodd ............ 612.f;Gl 
�g���n'1;�ail:�inio�k. C

. Burdict ..................... 612.557 
Fruit grader, If. H. Wartman ....................... 612.759 
Funnel, G. B. & J. L. WAlker ........................ 612,510 
Furnace. See Blast furnace. 
Fuse, .hell, G. �. Hathaway ........................ 612.494 
Gage. See Micrometer gage. 
Gage, J. Mc Cormick.. ..... " ......................... 612.749 
Gas bracket, swinlZing, A. J. Haebler .............. 61 2,7 72 
Ga. burn er, R. Scheible ............................. , 612,651 
Gas burner, incandescent. G. W. Cbalmers ........ 612,797 
Gas burner, �afety cap, .1. Olson .................... 612.613 
Gas engine .. 1. A. Osten berg ............... .... .... 612,�56 
Gas generator. acetylene, }JarJ & Roberts ......... 612.517 
Gas �enerator. acetylene. M. H Kauffman ........ 612.648 
&:: 1r;�i::�

r
--;;.it1Ji:gt� r� �i �:ia1;t�c',' �W< 'ii: 612,753 

Porter .............................................. 612,615 
Gas, manufacture of. ��. I •. Slocum ................. 612,462 
Gas meter. coin freed prepayment, E. �'. Grif-fith •................................................ 612.544 
g::��r:rA�il:��!��L::::::·:.:::::::::::::::::::: m:� 
Ga.ometer. R. H. Cullum ........................... 612,516 
Gate. See Farm Ilate. Fence JEate. 
Generator. Bee Gas g-enerator. Steam genera. 

lor. 
Glass moulding apparatus. C. A. Tatum ........... 612.41'5 
Hovernor. steam engine. E. B. 'rborburn .......... 612,443 
Grader. ditcher. and road and levee bUllder. S. 

W. Wible",., ..................................... 612.679 
Grain drill, H. B. Cease .............................. til 2.602 
Graindrill. B. F'. Hafer .............................. 612.72 1 
Grinding mill. H. Kelly ................... .......... 612.776 
Guano di.tributer. J. McLarty ...................... 612,751 
Handle. See Cutlery bandle. 
Hanger. See t:lothes banger. 
Harvester. corn. �'. J •• Weigand .............. � ..... 612.5a7 Hat box. M. A. Et.eJl ....... .. ... . ................... 612,642 
Hat forming macbine. R. J. Lynch . ............... 612,-42& 
�:� ���t '1i.����I.
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Hay rak e. hor.e, E. Pridmore .. ", " ............ .. KI 2,5'\'1 
Heater for water. etc., A. J. Lewkowicz ........... ti12.titi..'i 

, Hing�, J. Wood................... . . .............. 612.<71 
Ilg��eJ�cih1�e�R ���R�
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Hose spray attac hment. R. Orford .......... ....... 612.4itl 
In�ots. pouring metal, L. J ... evy ..... . . . ... .... " ..... 612.tiI(, 
Insulation of electric conductor wires, system. 

�r, J. H. Vail ............. .. , ..................... !a2,.';l'> 
Ironing machine. Wing & Norton .................. fi12.7t12 
Jack. See Bootjack. Uting jack. 
Jar closure. J. Scbies ................................. 1i12.{jjf.; 
Joint. See Ran jOint. Railwa y rall jOint. 
Kiln or oven. C. Malpo.s .......... , .................... til 2.7'i9 
Knob and indicator. combined door. C. M. Brown 612.5·U 
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Lamp burner, R. J. WiI.on .......................... 612.621 
Lamp. electric are, Vigreux & Bnnie ..... ......... 612.556 
Lamp socket, electric. J. E. Cri!!gaJ . .......... , .... 612.580 
Lantern. t\lbular or burricane. J. H. Schlafiy ..... 612.508 
J.ast. G. H. Clark ........................ ', ... ,b12.480. 612,481 
Ledl'er, loose leaf, H. G. Raoall .................... m2.436 

. trJ1!ol�e�a�g'��i·le dra;;ier;',i:'ii: Karsner.::::: gjHR I Lifting jack, J. '1'. Ha.ktn ....... .................... 612.725 
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