
NOVEMBER 20, 1897.] J titUiifit �mtritau� 
i raJso·tind the melted borax is very hard to remove after 
. brazin!(; of course dipping the hot parts into water 

would remove the surplus flux after brazing, but it 
tempers the steel, which I want to guard against. A. 
Borax is the only suitable flnx for brazing. It should be 
ground wIth water to a creamy consistence on a srnal! 

HINTS TO CORRESPONDEN'fS. slab of stone made slightly hollow on the surface to h"ld 
NalDes and Address must accompany all letters I the mixture. Hard slate or a fine hard sandstone is most 

?r no att�ntion will be paid t!,er�to. ThIS is for om I smtable. Use a small brush and smear the surfaces that 
mformatlOn and not for pu!'hcatlOn. are to be brazed, with enough outside to hold the spelter 

KeC�rences to former artICles or answers sh,?uld I from falling off. A small piece of brass laid on the upper gIve date of paper and page or number of questlOn, . . . .  
Inq ulrie .. not answered in reasonable �ime. should sIde of the Jomt will often flow thr�ugh better than the 

be repeated: corresp.ondents \YlI.l bear m mmd that loose spelter. Use hydrocbloric aCid and water eqnal 
some answers reqmre not a little �esearch, and, [ parts to clear the joint of borax. Have it hot and dip the though we endeavor to reply to all elther by letter . . or in this department. each must take his turn. work when cooled Just below the red ; then the steel wIll 

Bu,Yers wishing to p'urchase any article not advertised not harden. If the borax is not all removed, it may be 
m our columns wIll be furn1�hed wIth addresses of th hi cleaned off b boiling the joint a few minutes houses manufacturIng or carrymg the same. . orong . y � . 

Special ",Vritten InCorlDati.on on matters of m the aCId water. See A New Book on BICycle Re­
personal r�ther than gen�ral mterest cannot be pairing," by Burr, $1 by mail, which fully describes the 
eXpBcted w1thout remuneratlOn. . 

Scientific AlDerlcan SupplelDents referred best methods of brazmg. 
to may be had at the office. PrIce 10 cents each. 

Books referred to promptly supplied on receipt of 
price,' �linerals sent tor examination should be distinctly 
marked or labeled. 

(7238) J. T .. B. asks (1) whether it 
would not be better to wind the induction coil (SUPPLE­

MENT, No. 160) all the way across with silk covered wire. 
A. No ; the wire wOllldcost more than it would be worth; 
the gain would be almost nothing in length of spark. 2. 

�ot1ertiseTnents. 
ORDINARY RATES. 

Inside Page, each insertion. - 7a cents a line 

Back Page. each insertion, - - $1.00 a line 

WFor some classes of Advertisements, Special and 
Higher rates are required. 

'llbe above are charges per agate line-about e igbt 
words per line. '1lbis notice shows the width of the (ine. 
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095 WaleI' St., Seneca FailS. N. Y. 

. POWER & FOOT I SHAPERS.PlANE.RS.DRILLS. 
L. AT H E S. �t.f�Lr'lM,�gp �)!t1fLIJ�ul��t� 
5EBASTIAN LATHE. to. 120 CULVERT ST. tlNClNNAT I. O. (7232) H. G. V. writes: 1. I tried to make Would not adhesive tape be better for insulating pur­

some batteries. I cut lead plates about 6X7 and rough- poses? A. No. Adhesive tape soon dries, and is of no 
ened them "ith a C031'Ee rasp, put red lead paste on each more value than a poroUB cloth would be; the spark would B I M I .. Strike while tbe B M '1 side, with strips of asbestic cloth next to each plate and th h 't '1 3 W ld 't b thO • • OYS on Iro n's Hot" Y HI pass roug I eas1 y. . ou 1 e any mner. "" Complete and '£bor-a piece of cardboard between. Have six to eight plates That would depend on the quantity you used, but it is I I oUl1'h InstructlOn 
to each cell on the outside of the bunch. I put thin. not a suitabl� material for the purpose. 'The insulation ADVANCE YOURSELVES . 
boards with three hard rubber tubes th�t pass. through i of the primary coil mUBt be impervious to air. 4. Is IMPROVE YOUR CONDITION. 
all and hold them together; each bunch IS put m a bard; there any battery of higher voltage than the bichromate TH� HOME S?HOOLS OF . rubber jar. I charged them once and got good reRults; cell. A. No practIcal battery The bichromate battery M�chanlcal, E.leclrlcal, Sleal!', CIV' 
tried to recharge, but could get nothing. Used the same I is the best for your purpose .

. 
D. Have you any issue of II, A���i l:�r���ry 

M���l
i�:�k�g, 

current both times, wbich is 125 volts and about 4 or 5 '
. 

your paper describing some experiments with alternating I ing. Palle�n Making. 
amperes. D? not . think they are short circuited. Put � electricity, for which I could UBe the alternator described r.i'r��'i.°�lja��lh,:,'n\�:f����?ri; 0::: 
them m serIes wIth alternate fields. What IS the I in an issne of three or four weeks ago . A See SUPPLE- flt free. Small Fees. Advance or 
t bl• A F h . t II t' I 

. l lnstau".ents. Send for beautifully rou e. . Or c argJ�g s o�age ce s use a con mu- i MENT, Nos . 762, 763, 792, 847 and 855. 6. Can you give iBus. 100 page S. A. catal .. postpaid . 
ous current; place them m senes. Allow 2).2 volts for I me a formula for a liquid to remove rUBt from a bicycle? Uniled Correspondence Schools, 
each cell. The remaining voltage of your current must A Try Kerosene oil 1M ',0158 5th Ave., New York, N. Y. 
be disposed of by resistance coils or lamps, arc lights i " F. W. EWALD, Gen. Mli:r. 
preferred,since they carry more current than incandes- I (7239) W. G. M. says: I write you for SAVE WATER AND MONEY 
cent lamps. Thus, if y'.u have 10 cells, 10X2'5 volts=25 . a little information. I am repairing a water mill  with a Tbe only truly Economical Valve, 
volts. If the current is of 125 volt8� there remains 100 , turbine wheel� and want your advice on the fonowing �?�ra���i;bFhs�Eit��aAU¥&: volts, which two arc lamps in series will use up. Or you , points: ]'irst we have 7 foot head or7 feet over the wheel MATIC FLO A T VALVE, 
can cheaply make a coil of No. 10 bare iron wire for the and the fore bay or water house is 10 feet by 12 square. ;;'r��';,��re�a�:d°r:,�� i�!y �����l�g 
same purpose. The advantage of the lamps would be Now what I want to know is, shall I have any more power with a small float on allY pressure 
that you can do the charging at night, if you have any use if I make the water house larger, or do I gain any power from 5 to 300 Ibs. per square inch. 
for thp. light. They should charge in series with the al- by any water outside of the wheel or any waternot directly t��tB��e� �i'::: t�i�rt� r��������re 
ternator field. If they get 2).2 volts per cell, which you over the wheel? A. You can gain no power by enlarg· liver 51., Boslon, Mass. 
can easily measure; but with only 4 or 5 amperes, it will I ing the water bay of your wheel. The head or height 
require 2).2 to 2 times as long to charge them as with 10 , of the surface above the wheel and the quantit.y of water 
amperes. The probability is that the cells do not get 272 !I that you can make effective Oll the buckets of the wheel 
volts each when in series with the alternator field. smce is the measure of your water power. If your race is 
the resistance of the field coil is so great as compared· sm3ll, so that it does not keep the water in the bay at 
with the very low resistance of the cells. 2. Should they [ nearly full head, the race shonld be made larger, and not 
be charged in series or separately? If in series, would I 

I 
the bay, in order to gain power. 

get the same yoltageper cell as when charged separately? . .  
A. Storage cells are always charged in series. Put as (7240) S. L. asks: WhICh contams the 
many in one series as will use up the voltage of the cir_ I greater number heat units-one ton of coal or one bar­
cuit at 2).2 volts per cell. That is, divide the voltage of rel of petroleum? A. A ton of coal (2,000 pounds) has a 
the circuit by 2'5; the quotient is the number of cells! heating capacity of about 28,000,000 heat units. A bar­
which should be put in one series thus: 125-+-2'5=50 cells. I reI o� petrole�m (42 gallons, or about 275 p�unds) has a 
As many such series may be put in multiple as the cur- I heatmg capaCity. of about 3,500,000 heat nmts, or l1i as 
rent can supply. 3. What can I cover the batteries with much as a ton of coal. 
to keep from spilling the fluid and keep the salts from i (7241) T. O. S. asks for the formula of 
creeping? A. There is no remedy for spilling. except to : D. W. C. Hoover's pyro and potash developer:. 
keep the battery still. Salts may be kept from creeping. 
by coating the uppered!(e of the cell with paraffine. Dip [ I No. l. 
the edge of the cell into the melted paraffine. 4 If Water .. ............. . . ........... .. 12 ounces. 
the field of a motor gets hot on a warm day, would it I 

Sulphite soda crystals . . . . . . . . •• . • • , . 2 

pay to put an air blast on ? A. If the heating is 80 great I Citric acid.. . ....................... 60 grains. 
as to endanger the insulation, something should be done. Bromide ammonium ••••. ,' , • . . .. •• , .• 20 
It in(licates too strong a current in the field. An air I 

Pyro.... .. ....... 1 onnce. 

blast might cool it; additional external resistance in series I No. 2. 
with the field will also remedy it. I Water............. .. ....... 12 onnces. 

(7233) A. B. J. asks: 1. Where can II Sulphite soda crystals .. . .. .. ......... 2 
obtain any information regarding size and descri�ticn Carbonate of potash .. ...... 3 
of how a solid back telephone transmitter is made, and To develop, take 
also what kind of carbon is used in the same? A. See No.1 ................. .............. 1 drachm. 

No.2 ....... ....... .......... .... 1 

Water .............. .... ..... .. ..... . 1 ounce. 

The Queen Acme No.5 Microscope 
NEW MODEL AS PER CUT. 

Tbe Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and aCCllrate adjustments and optical 
�ig�n

8ra:ei�����e����s/1,&�1.�
om 

Bena.f or new Microscope Oatalogue B. M. 
QUE E N  & CO., INC. 

1011 CheslnuISI., Philadelphia, Pa. 

THE TORPEDO BOAT TURBINIA.-
This article describes the construction of the Turbinia. 
wbich made such a pbenomenalspeed. Detailed draw­ings showing arrangement of machinery. SCIENTIFIC 
AMERICAN SUPPLEMENT 11 �1. Price 1� cents. For 
sale by Munn & Co. and all newsdealers. 

OATES ROCK" ORE BREAKER, Steam Ore Stamp, Mining Machinery, 
50 years experience 8S builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Ave., Chicago. 

I cally or at any angle. 'That's the great Pvl� �ORMA N "DUPLEX" 
I MI LLI N C  MAC H I N E .  'v It saves time, tools, and fixtures, and will 

SCIENTIFIC AMERICAN, vol. 72, No.7. 2. Would car· 'I 
bon such 113 used in arc lights, finely powdered, answer I same purpose? A. Yes; but not quite as well as the 
polIShed granules. 3. What is meant by kilowatts or watt 
hours? A. A kilowatt is 1,000 watts. A watt hour is 
one watt of electric power flowing for one hour through 
a wire. 4. What is a Wheatstone bridge? A. A Wheat­
stone bridge is an instrument for measuring electrical 
resistance. We should advise you to study carefully 
",)me text book on electricity. Avery'S "School of 
Physics, ,. chap. 6, is excellent. 

To develop a 5X8 plate take water, 4 ounces ; No. I. 
2 drachms ; No.2, 2 drachm.. If more intensity is re 
quired, add more of Nos. 1 and 2. More of No.1 will re- I strain and of No.2 will accelerate. 

1 Can be used eitber horizontally or verti-

be found a boon in every up-to-date shop. 
Produces tbe most accurate work. Simple. '" serviceable, and satisfactory in every way� � Wallham Watch Tool Co"Springfleld,Mass 

(7234) T. B. B. writes: I ha ve a small 
engine, the cylinder o f which is 2X4 inches. Would you 
kmdly tell me how large a boiler I will have to make to 
work it economically? A. Your engine at 60 pounds 
boiler pressure, ar�d with 150 revolutions per minute, 
should be equal to one-half horse power, and will l'equire 
a boiler with 10 square feet of fire heating surface. You 
will find a description and scale drawings for safe boilers 
of thp size you require in SCIENTIFIC AMERICAN SuP­

PLEMENT, No. 702, 10 cents mailed. 
(7235) E. D. A, asks : Will you give; 

the formula for a lasting luminoUB paint? A. We can I 
send you five papers on the subject of luminoUB paint on I 
receipt of fifty cents, which will give you all the neces­
sary information. 

(7236) W. C. asks: Ho w to wind the 
8 ligh� dynamo de.cribed in SCIENTIFIC AMERICAN SuP­

PLEMENT No. 600, to convert the same into a 650 volt 

TO INVENTORS. 
An experience of nearly fifty years, and the preparu­

tion of more than One hundred thousand applications 
for patentsat home and abroad,enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurIng patents everywhere. 
�l

s
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sons contemplating the securIng of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., Office SCIENTIFIC A�IERIC.A.Nt 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

NOVEMBER. 9, 1897, 
AND EACH BEAR.ING THAT DATE. 

I See note at end of list about copies of these patents.] 
motor for dIrect curre�t? A. You should not attempt to Adjustable wrench, M. M. Funk . ..... . . . ...... . .... 593,354 convert the dynamo of SUPPLEMENT No. 600 mto a mo- Air brake hose. coupling. Brag!!" & Moyers .......... 593,53 1 
tor for a 550 volt direct current. 'l'he design is not fitted Alarm. See BICycle alarm. FIre alarm. 
for it; the number of turns for the armature coiiA would : li:�. Pl�e�'cl���:��ag:' ·Puiichiiig.·ba·i:············ 

593,MO 

have to be too great, and the commutator could not I g:hh�'\fr':,�8,��B��i:tt··::::::::::::::::::::::::::.: ��U�l 
stand the current. The armature would require 40 tUrns �:li�g,r:ee�U�b/': �,:li:ley ........................... 593,3 83 
m each COlI of No. 28 WIre. The same field could prob- Ballot box. G. J. Murphy . . . . . .. . . . ... . .. . . . . . . .. . . .  593,487 
ably be used with a regulator of about 400 ohms. Barrels, etc., device for rolling. W. P. Cherring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .... 593,294 

. 
(7237) G. E. R. writes: Will you kindly I t�feryS���?1��e

B�fit�n .................... ....... 593,193 mform me througoh Notes and Queries how to prepare a . Battery zinc. D. Ogden .. . . .. . . . . . . . . . . .. . . . . . . . . . .. . . 593.332 

solution to be used 8S a flux for brazing? What kind of [ ���rl:;:e�th:!r�·J�ar&'�fJBon·.·.· .
. : . .. .... .. .. .. .. .... .. . : . .. .. : �[U� 

soJution or mixture can be applied to remove borax easily Bedstead clamp. J. F. Dunnig-au ...... ............. 593,352 

after brazing? I have been using borax as a flux, but ������:l ;�f[��1�1o�'t,
F i.T��Iw.;ri': :: :: :::: :: :: :: ::: ���:�M 

find some difficulty in getting the spelter to flow into the I Bell, door, W. B. McAshan .. .. ................ .... . . 593,23 3 

jOints, as the borax seems to fill and keep out tha spelter. �l���l�'a\'a�,���ciioiiiaiik:::::::::::::::::::: ::::: g�:� 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can be attacbed to bench or post. 
Deshmed fpr tbreading the smaller sizes _ of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe � to 1 inch; the 
P:-I�Si��� Pi

\J�e�� ttge 
2 :��e:r 

Armstrong adjustable dies. Oth­
erattractiveieatures. Send for 
Itf�:mJJ��; l�h�e�fr':S�fr��f, 
New York. Bridgeport, Conn. 

YOUR FOOT DOES IT ALL! 
Every mechanic wbo has tried it is 

delighted with the 
Rivett Bicycle Foot Power 

which is invaluable to those who do 
not. have steam or other power at command. Polished cast iron tablet 
���e1t�i�h =��!� ��gg: Hn::r�� 
power. Weight of all, 350 Ibs. 

FANEUll WATCH TOOL CO., 
Boslon, Mass., U. S. A. 

We can furnish the Latest Improved Eyelet Machines 
for making sboe eyelets and s�eClal eyelets of all 
g�8��fc\�Wjre��r:r:g �S�c��.le��8 and desi�ners 

ar Bena jfYJ' Oircular. 

BLAKE & JOHNSON, 
P.O. Box 7, WATERBURY, CONN., U. S.A . 

TRANSITS AND LEVELING INSTRUMFlNTS. 

ADJSI�BLE BENCH LEVEL 
:: Bottoms Kround true. 

VlaJs ground and graduated. 
Size 4 in, to 18 in. Price '2.50 to $8. Forbook on the level 

C. F. RICHARDSON &. SON, 
P. O. Box 977, ATHOL, ItlAlSS., U.S.A. 

© 1897 SCiENTiFiC AMERiCAN. iNC. 

333 
BiCycle carrier, detachable, W. M. 'l'egart .......... il93,44J 
Bicycle chain protector, D. P. 'rhomson . . . . .. . . . ... ntl3.2M 
Bicycle gear, dijferentia� G. R. Balloch .... . . . . . . .  593,450 
Bicycle gearing and brake, C. young .. . . .. . . .. . . .. .  5�,289 
Bicycle hand brake. L. H. �'aylor, Jr . . . . .... ...... .  593.251 
Bicycle handle bar, J. �'. Hegerty ................... 093,217 
Bicycle handle loar. O. A. Wheeler .................. 593,3 67 
Bicycle match or other box, H. J. Humphrey . . . . .  5H3.222 
Bicycle parasol holder. '1\ Lottermoser ............ 593.3t.iO 
Bicycle stand. E. ]�(/wler....... . .................... 593,521 
Bicycle suppor.t. A. H. Cronemeyer ................. 593,3 21 

�lllli��S�lh?��. �'. iI'. �t:�in8::::::::::::::::::: :', ���:��� 
Billiard table cushion. T. W. Meachem .... .... . . . .  593,3 27 
Bin. See Flour bin. 
Blast furnace and means for charging same, T. 

Lewis ............................................... 593.358 

R�?f:r.si��I,����I1f.��l�r�. M. Williams et a1. ..... 59.j,5(;4 
Boiler, W. C. Higgins ............... . ... . .... .. .. . . . .. 593.297 
Boiler incrustation, apparatus for preventing. T. 

H Jones ................................... ....... 593,3 78 
Boiler stay. T. Barrow ........................ ... ..... 593,452 
Bolster, C. E. Baner ................................... 593 ,410 
Boot or shoe fastening, J. W. Denno ............... 593,272 
Bottle, F'. H. Perry .................................... 593,3 3 4  
Bottle and graduate rack. Schandein & Lind . .. ... b93.312 
Bottle, non-refillable. L J. Houze ................... 593,220 
Bottle stopper, J Lines .............................. 593.401 
Bottle washer, J. Schutz . . . . . . . . . . . .. . . . . .. .. . . .. . . .. 593,43 7 
Bottles, device for preventing ref HUng of, W. J. 

Bryan .. . . . . . . . . . .. .. . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. 593,194 
Box. See Ballot box. Bicycle match or other 
13o:��ttiI£�I�i

;{8. ��nin�����P��·T. B. Aberna-
thy .. . .. . . .. . ... . . . . . . ... . . . . . . .. . . . . . .. . . . . . . . . . . ... 593.551 

Box nailing machine clenching device, McAllister & Hayes ............................................ 593,23 2 
Bracket. See Folding bracket. Shade bracket. 
Brake. See Bicycle hand brake. Car brake. 
Brake shoe connection, J. J. Kinzer, J r. (reissue), 11,63 6  
Brake shoe key. W. D .  Sargent . . . .. . . . . . . . . . . . . . . ... 593,242 
Burner. See Gas burner. Hydrocarbon burner. 

Incandescent light burner. Lamp burner. 
Butter, etc., from packages, device for removing, 

J. H. Williams . . . .. . . . . . . .. . . .. .. .. . .. . . . . . . . . . . . .. 593.386 
Camera, kinetographiC, H. J. Heinze ............... 5f13.3 76 
Can. See Milk can. Oil can. 
Can opener, J. B. Johnson . . . . .. . . . . . . . . . . . . . . . . . . .... 593.3 7 7  
Car brake, W. M. Dills . . . . . . . . .. .... . . . . . . .. . . .. . . .... 593.53 5 
Car couphng, W.H. Cavniss .. .. . . . . ... .. . . . . . . . .. . . .  593,IV5 

8:� :;g�gN:;:'d�ti�t�:����·c·limeni: \viiiiamson'&, 593,464 

Pries ........................... ................... 593.288 
Car fender. C. E'. Maisch (reissue).................. 11,637 
Car grain door, freight, J. Wright . . . . . . . ... . . . . . . .. 59�,26(j 
Car push bar. trolley, W. H. 'l'homas ................ 593.:l4D 
Car stake, J. S. Miller" . . . . . .. . ... . . . . . .. . . . .. . . . ... .. 593.229 
Car wheel and track therefor, C. Lachenmaier . . . .  593,4hl 
Carbureter. F. W. Spacke ............................ 593.284 
Carpetfastene:c. W. T. Danner . . . . .. . . . .. .... . . . ... . 593,201 
Carpet fastener, stair, M. E. Hall ... .. . . . . .. .. . . . . . .. 593.212 
Carriage or cycle motor W. C. Smitb . . . ......... .. 59a,248 i Cart, coa� F. D. F. Muller . . . ... . . .. . ... . . . . .  593,3%, 593,306 
Case. See Egg case. 
g��t�.
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roeder .................. 593,423 
Chair, H. M. Willis . . . . . .. ..... .. . . . . . . . . . . .. . . . . . . ... 593.2l;a 

g�f�S;e���i.nle�E:���,��', ,�:, �.����,���::::'.::::: ',: ��:�m� 
Churn, F. W. Alden ............... " .. . . .... . . . . . . ... 59.3.;1l7 
Cigarette making machine, J. H. Venners ......... 5U3,ilB5 
Circuit breaker, automatic, W. G. Lowrie .......... 593,481 
Circuit breaker, magnetic, D. M. Moore ............ 593.23 0 
Clamp. See Bedstead clamp. 
Cleaner. See Vessel cleaner. 
Clock repeating mechanism, G. W. Anderson . . . ... 593.184 
Cloth cutting machine, J. Wolf. Jr . . . . . . . . . . . . . . . ... 593,265 
Cloth guiding machine. J. J. Scholfield .. . . . . . . . . . . .  593.550 
Clothes ball.motb proof. E'. W. Baehn .............. 593.3 46 
Clothes drainer, wash boiler, L. Cooke . . . . . . . . . . .... 593,271 
Clothes drier. C. B. Baker ............................ 593,186 
Clothes line fastener, G. S. Velie .................... 593,256 
Clutch, C. B. Schultz................ .. ............ 593,3 13 
Cojfee pot, H. L. Mitchell ........................ ... 593,277 
Coffin handle, E. A. Post . . . .. . . . . . . .. . . . . . . .. . ... . . .. 093,23 9 
Commutator barR, apparatus for assembling, S. 

H. Short . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... 593,282 
Commutator end rings, construction of, S. H. 

Short ... . ... . .. .. .. . .. . . . . . .. . . . .. . .. . . .... . . . . . . .  593,283 
Conductor pipe. W. W. Baird . . . .. .  , ................. 593.185 
Confectioner's filling and separating machine, 

Heine & Mack . . . ... . . .. . . . . . . . . . . .. . ... . . . . . . .. . . . 593.3 25 
Coop, chicken, W. H. '1lhomas ....................... 593,252 
Copy device, J. H. McBride . . . . .. . . . . ..... .. . . . . . . .. .  593,284 
Corset, D. Kops . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 593,;jm 
Counter skiving machine, A. E. Ayer .............. !)H:-3,409 

couci���!fing�eiI��r c��fh;g�o
::r
e
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ling. 
Cream separator. centrifugal, O. Ohlsson .. . . . . . ... 5H3,307 
CutIs. etc., fastening device for, T. H. Stack-

house . ..... . . .. . . . . .. . . .. . ..... ....... . . . . . . . . . . .. 593,400 
Culinary vessel. J. C. Woodman ..................... b�il,;'n6 
g���:�: �l��o�����h����: F. Bayerdoerfer ..... .. 5H3,887 

Cutter head, S. J. Shimer ...................... .. .. . .  593.43 9 
Cutter head, H. R. Tillison ..... . . . ....... ...... . . . . .. 593,500 
Cutting device, A. J. Kern . . . . . . . . . . . . . . . . . . . . • . . . . . .  593,477 
Derailer, C. E. Lmdsay . ... .. . .. . . . ... . .............. .  593.3 04 
Digger. See Potato and beet digger. 
Dishing machine, J. H. Fuchs . .-..................... 593,4{j� 
Door frame. C. Roehr . .. ...... .......... ..... . . . .. . .  593.43 5 
Door mat, J. C. A. Bischojf . . . . . . .. . . . . .. . .. . . . . . . . . .. 593,508 
Doubletree fastener, C. J. Minton .. . . . . . . . . . . . . . . .  593,3 62 
Douche bath, abdominal, Kustner & Ladebeck.;. 59,i,527 
Dough operating machine, J. Aegeter .............. 59:1,3ti8 
Dra wer., G. Cutts ... ... ... .......................... .. 593,549 
Drter. See Clothes drier. 
Drill. See Rock drill. 
Drilling and boring machine, horiwntal, W. B. 

Pearson . . . . . . . . . . . . .... .... ...... . . . . . .. . . .... . .. . .  593.491 
Dust pan, J. Jeklin . . . . ....... . . . . ... . . .. ... ... .. . . .... 593,2HSl 
Dye, violet disazo, If. Bender ........................ 593,3 47 
Dyeing. V. G. Bloede ................................. 593.192 
Dynamo, constant current, C. N. Black . ... . . . . . . . .  593,3 8H 
Eaves troug'h hanger, C. F. Throm . .. ... .. .. . . . . . ... 593,407 
Egg case, C. A. Prechtel.. ................. .......... 593.4U4 

�l����t� �h.��iio���t��li��,Pj��: �o�f���.��::::: ::: ���:�t� 
Electric switch, H. E. Waite ........ ................ 593,281) 
Electric switch for chandeliers or brackets. J. W. 

Parkin . . . . . . . .. . . . . . . .. . ... .. . . . . .. . . ... .. . . . . . . . . .. 593.2;17 
Electrical distribution system, C. F. Scott . . . . .. . ... 593,244 
Electrical instrument, W. C. Banks ................. .193,187 
Elevator. See Portable elevator. 
Elevator door opening device, J. Rice .............. 593,434 
Elevator safety device. J. L. Welsh ................ 593.260 
Emhroidering machine, J. A. Groebli. .... 593.206 to 593,208 
Engine. See Oil and gas engine. Pumping en-
Ext�

i
�1on ��b'� ff���\jus����::. ����� .:�����: .. 59;).488 

Eye sbade, J. Gibson . . . .. . . . . . . . . . . . . . . . . .. . . . . . . .... 593.374 
Fabric. See Wood fabric. 
Feed machine. stock, L. KnitIen ........... , .... ... 593,380 
Fence, J. D. Curk .. . . . . . . . . .. . . . . . . . .. . . . .... . .. . ... . .  · 197 
.F'enclng, metallic fabric for, A. Mauser....... .. . . . 484 Fire alarm, E. Ehler.................................. .536 
E'ire box partition. adjustable, W. G. Hamilton .. 
Fire escape, J. H. Bates . . . . . . . ...... .. . . . . .. .. . . . . .. . 
Fireproof floor and ceiling. llalph & Wright . . . . ... 593.547 
]i'ish cuttIng and trimming machine, C. P. Over-

ton . . . .. . . . . . . . . .. . . . . . . . . . . . . . ...... . . .. .. .. . . .... .. 593.122 
Flour bin and Eifter. B. D. Cook . . .. . . .  " .. " ........ 593.350 

�:h�iii;;g ���s�akrJa�d ����.���l
.
i
.�: :: :: :: :: :: :: : ::: ���:��t 

Folding bracket for builder's use, C. �L Dearborn 593.202 
Frame. See Curtain drying frame. Quilting 

frame. Sewing machine quilting frame. 
Furnace. See Blast furnace. Heating furnace. 
8::g; e a��'iJ:.�;';,hp��. 

Whitney ... .............. '" 593,343 
Game board. W. Mumbrauer . . . . . .. . . . . . . . . . . .... ... 593,421 
Game counter, Brodeur & Thayer .................. 593.511 
Garbage receptacle, L. R. Houchens ................ 593,525 
Garbage treating apparatu�. C. C. Currier . . . . . . . . . .  593,1�8 
Garment supporter. 1. L. Hai�ht .. ................. 593,210 
Gas and air mixer, E. Meredith ..................... 593,276 
Gas burner, H. W. Billmgton . . . .. . .. .. . . . . ... . . . ... 593.453 
Gas burner, Vogler & Richardson ... .. . ... .. ... . . .. 593.342 
Gas burner, incandescent, S. H. Moore ............ 593,364 
Gate. T. C. Greene .................................... 59:1,324 
Glove, F. H. Hunicke ................................ 51:13,475 
Grate bar, hollow. Wile & Calkin . ... ............ . .. 59:1.287 

8����h�::��ti�·, ts.
S
J�W�Ods:::::.:::::::::::::: g��:�J� 

GrIp hook for binding chains, J. E. l.ucken ..... ,,, 5W..ltlZ 
Gun, automatic, H. S. Maxim .. ... .. . .. . . ... . .. . . . ... 593,228 
Guns. ejecting mechanIslIl for drop down. D .. M.  

Wlnans . .. . .. . . . . . , .................... , ........... 59J.4U8 
Handle. See Coffin handle. Pruner handle. 
Handle bar. H. W. Heaton . . . . . . . . ...... . ... ....... . 593.471 
Harvester attachment, A. M. Larue ...... . .. ..... . .  593,478 
Harvester. pea. G. YVettlaufer ...................... 5�3,2f)1 
Hat tastener, E. Lewis . . . . . .. ... .. ................ ... 593.400 
Heater. See Water heater. 
Heating furnace, F. Peteler ......................... 59:3.492 
Heels, machine for making boot or shoe, J. V .  
Hil���I�: V: . iiedges:.· .. ::::: . .. . : .... . : . .. .. .. .. . : . ... .. : . .. .... .. ':.: ��;��� 
1I����n�:lt��t��of· �n�h��r.0n .............. 593,253 

Hose coupling. F. J. Bernhardt . .. .. . . . . . ............ 593.190 
Hose or pipe coupling, F. J. Bernhardt .. ... .. . .. . .. 593,1!;)1 
Hot water accumulator, W. Kouznewff . ... ........ 593,418 Hub attaching device, n. F. Smith et al. ...... . ... 5.).),247 

(Continued on pa(}e 334) 
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DAVIS'  MANUFACTURE OF  LEATHER I Hydrocarbon burner, P. Schneideretal.. . . . . . . . ... 593,243 1 
READY ��� �����e;,

a
f

i
'ir'. �r!i:.:����

er
:::::::::::::::::::: ���:� NEW EDITION JUST • I Ice creeper, safety, E .  L. & A. F. Wagner . . . . . . . . .. 593,315 ,  

The Manufacture of Leatber: Being a Descrip- Incandescent light b�rner. E. H. C. Oehlmann . . . .  593,365 
tion of all of tbe Processes for the Tanning Tawin/Z, ' Incubator, S. DuckeTIng . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 593,203. 
Finishing and Dyeing of every kind of Leafuer. "By Index. Laue & PJerce .. . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  59? �28 
Cbartes I r. Davis. Second edition, revised a:tJd in great Insect trap, G. } .  DavIdson . . . . . . . . . . . . . . . . . . . . . . . ... 59,'{,nlS 
part rewritten. IllustrateJ by 147 engravings and 14 Insulating jOint La\l &, Bredsvold . .  " . . . .  , , . . . .  , . . .  5��.�1 
samples of Quebracho Tanned and Aniline Dyed Leath- Irqn sh�er

E
.J. A: ,GIddmg!'l , . . . . . . . . . . . .  : . . . .  ; ... . . .  59;),022 

��San11�1����� ���}f���;�.��·�r b:���!!: b:e5
. 
<Z.1���Ki JOI�il j��nt�

ectrlC cable ,JOInt. InsulatIng JOlnt. 
� 

paid. to an!1 addre�8 in the L:-nHcd states. �a�el�oscope. �. Reev,es . . . . .. ,' . ,  . . . . .  , . . . . . . . . . . . . . .  593,�On 
� A circular of 8 pages, .lto, showi-ng full Table of nIttIng machIne. straIght, 1<. Raven . . . . . . . . . . . . . . �93,� 

Contents with s-peci,mens of the illustrations, sent free of Kno bJ attachmell�, C. Bayer . . . , . . .  , . . . . . . . . . . . . . . . . . . g��'�J6 
po�tage fu any one in any part of the world, who will L.::till \ .  J . G. A. �ltchen . . . . . . . . . .  , , . ,  . . . . . . . . . . . . . . . . !.l: ' . 
fu rnish hi;; address. t�:g ������: f:ic!il(re��:�t: ·ri5:H: ·�i�ich: : : : :  : � : : : g��:�i 

tr' Our New and Revised Catalogue of Practical and J ... amp. vapor. G. 'Vashington . . . . . . . . . . . . . . . . . . . . . . . .  5�,257 
Sr,£entijic Books, 91 payes, 8vo, and our other catalogues. Lantern. bicycle. O. Schwarz . . . . . . . . . . . . . . . . . . . . . . . . . 193.281 
�:1;���t ��t:��� jV;;1 o}���e:g�{o 

s
�::;:coe

n�r;;;i��:O
p�'J.'i t:���

g
g�����J. IIerii�I1s������.���: : : : :  : : : : :  : : : :  ���,�fr 

of the '!-vorld 1vho will furnish us with hi,s address. Lathe, taper. W. Lodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.::>59 
H E N R Y  CAREY BAI R D  & CO. tflfe'i-�

sg::e
e'§�;;e��d'fi'ft��ten & Redlin"'er , . .  596,5J8 

INDUSTRIAL PUBLISHERS, BOOKSELLERS &. 1M PORTERS Lime. kiln or t'urnace for burning. l:5immonds & 8 1 0  Walnut St., Philadelphia, Pa., U. S .  A. I'iq,';li'il:'';:;�tiiod oi'and apjiaratus' for 'p;{riiyii-;!i; 
593,246 

Cook & McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,371 

N Y C E Liquids of different specific gravity. device for AMERA XCHANGE. separating, R. H, Park . . . . . . . . . . . . . . . . . . . . . . . . . . 593,333 
• • 

50% Saved on a l l  makes of Cameras t��'c'frc;}i?cio����:'k':pierc;;::::::::::: . .
.

.
.

. :::::.: ���:�� 
an{t��c����fn� t°:n!�z��'l:�:; 
Large assortment always ill hand. 

Developing, Printing. etc. 
Photo supplies of every description 

at lowest pr,-ices. 
II::ir Send 2c. stamp jor bargain 

lisL Address 

Locomotive. snow. B. F. Glover . . . . . . . , . . . . .  ,Wa,46ii 
Loom stop mechanism, 11"'. M. J. Grenier . . . .  , . . . . ... 593.205 
t��������.

i
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0
���: : : :: : : : : : : : : : : : : : : : : : :� : :  g8�,'g� 

Mat. See Door mat. 
Match safe, Flanders & Stearns . . . . . . . . . . . . . . . . . . . . .  593,353 
Matte or other furnace products. apparatus for 

desulfu.rizing, J. L. Wells . . . . . . . . . . . . . . . . . . . . . . . . 593,447 

N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 
::���

e
::: Jf:��a�e�: �.

u
M�Van· Derworp: : . : : :: g��:�� 

Metal structures. treating, F. Shuman . . . . . . . . . . . . W3,440 

cAfl�
t
ti� {f�tNi� 

.�t;;:::;::::;:::>ftf!:C���ta 1:e� 
IlT Send for ill us. catalogue 
of X Ray Supplies. 

Metal work. trimming device for struck-up, S. B. 
Mil��::'J',

b
6�kartii:'::::::. :. :, :: :::: . . .  : :.'. : ':::.':::: ���:�� 

Milling machine. I. D. I.engel. . . . . . . . . . . . . . . . . . . . . . .. 593,541 
Miners. means for supplying food and aIr to en-

tombed, L. Welker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 59;),259 
Miner's tool, J. D. CampbelL. . . . . . . . . . . . . . . . . . . . . . .. 59:1.459 
Moulds. apparatus for forming sand. S. J .  

[NOVEMBER 20, 1 897. 

Going to Build ? 
Use the best Hardware. WblCh costs 80 little 

more than the poor stuff 80 often used. ., Sar­
gent' s Book of Designs " will help you and 
will cost "ou nothing. If you are going to build, 
send for It to Sargent & Co., 37 Chambers Street, 
New York. 

TYPEWRITERS 
HALF PRICE 

,�,re will sell you any typewriter 
made for one half regular price. 
many for one quarter. Every ma­
chine guaranteed in perfect order. TYPEWRl'fERS SOLD, RENTED, EX· 
CHA.NGED. Sent anywhere with priv­
ilege of examination. Send for Ill­
ustrated catalogue. 

National Typewriter Exchange. g����!:;. 
------- ,WO O D E N  T A N KS. 

: For Railroads. Mills and Manufactories. . Builders of Steel Towers and Tanks. . La. Red Cypress Wood 'Panks a specialty. 
W. E. CALDWEI,L CO., 217 l<:. :Main :3treet.. LOuisville, Ky. 

HAWKINS'  NEW CATECHISM OF E LECTRICITY 
A PRACTIOAL TREATISE 

,.�. \�, �\-:;:;,,.,�, �-"',:J��-M¥. -,\ 
W�r:���

n
:�

s
A:::!����� 

r:T:!��!���k
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:igcigk
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d 
gold titles and edges. Strict­
ly " Up_to_Date." Postpaid, 
$2.00. THEO. A unEL & Co .. 
'3 fI'ifth A venue, New York 

M ac h i ne 
Mechanical &; Architectura1 Drawing; Marine, 
Stationary and Locomotiye Engineering;Sheet 
Metal Pattern Cutting; Plumbing; ElectricitYj 
�:'����l, 3 1  COURSES :Yd�:idl; 
Engineering; Surveying and Mappingj Book· 
Keepingj Shorthand, j English Branchesj 
Architecturej Mining; Metal Prospecting. 
:l!.;;.ho GUARANTEED SUCCESS. 
Fe .. Moderate, Advance or Installment •• 
Circular Frt.t.; State 8ttbiect yo'Uwish to study. 
InhrnKttonal Correspondent@' Sehools, Box 942. 

Easy Lessons in Mechanical Draw i n�
Y
&

J
�J���'ki.pi:��n 

!tuJtl���� ��c�. 
p
��� 

by Substrl ption Only. 
Simple. thorough and 
reliable. I n  t en  d e d 
chiefly for self instruc­
tion. and is indispens­
able to all m ecba nics, 
engineers, and those 

en12a!!ed as workmen. users or �ellers of machinery. 
Aglntl Wanted. Young, energetie men to canvass ths 
s hop In which they work. preferred Send for circulars. 
Arnold Publishing House. 16� Thomas St .• New l ork. 

Kirmayer & Oel ling, 17 Bromfield St., Boston, Mass. Adanls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 593,267 
MO\�. 

See Carriage or cycle motor. Rotary mo· BERLIN ER TRANSMITTER PATENTS, 
il�;f��11n����
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ELLDRILlING MACHINES ot 
ail kinds and sizes, for 
drilling wells for house. 
farm, City and Vill? -� �ou n¢¢4 On¢, 

If not JIll of tb�s�. 
Musical instrument damper mechanism. W. Ger- �t�;d!�l���ts each. For sa]e by Munn & CO. aud alJ 

mer. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,204 
Water Works. FacLv' 
ries, Ice Plants. Brew· 

Musical instrument keyboards. touch regulator 
for. F. Barrouin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,451 

MUsical instrument wind motor, F. W. Hedge-
land . . . . . . . . . . . . . . . . . . .  , ........ , . . .  , . .  , ............ 5HH,21:) 

Nail and corn trimmer, .K It. Helbig . . . . . . . . . . . . . . . . 51:)3,b24 
Nailing machine. J. N. Kline . . . . . . . . . . . . . . . . . . . . . . . .. 593,3,9 
Necktie fastener. G. Selowsky . . . . . . . . . . . . . . . . . . . . . . .  593,43H 
Nut lock, J. W. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.515 

• 011 and gas engine. J. J. Heilmann . . . . . . . . . . . . . . . . . . 593,296 

The Scientific American 
Oil can, D, True . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,446 
Ordnance. automatic ]oading mechanism for. 

quick firing. H. S. Maxim . . . . . . . . . . . . . . . . . . . . . . . .  593,227 
Organ protector, S. R. Oliver . . . . . . . . . . . . . . . . . . . . . . . 593.332 
Organ, reed, 0 ,  Spaethe . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  593,498 

stands without a peer-in point of literary Oscillatory mechanism, J. J, Reagan . . . . . . . . . . . . . . .  593,310 
excellence and circulation, among scientific : j::�: ��� ����f��n. Dust pan. 
p ublications. E" cry number is a treasury of j::��� ����:(Y. leA��alt: �: ,�,

o
:",

e
: : : : : : : : : : : : : : : :  ���:M6 scientific information, an epitome of �he Pea or bean shellin", machine, H. H. Brakeley . . . . 593,42£ 

newest. most interesting and most important j:i�� We�O&;,rd�t!
uJl��', " Wat"i: ",,'rvic,,' p'iiie: ' 

593,552 
developmegts in the realms of Science and Pipe cleaning apparatus, A. B. Macklm . . . . . . . . . . . .  593,225 
Manufactures. Pipe thimble, J. R. Bostwick . . . . . . . . . . . . . . . . . . . . . . . . 5(':;.2!i') 

Planter. combined check row and drill corn. C. H. 
It is a faithful weekly chronicle of the lat- Dooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,295 

est inventions and patents and keeps its read- Planting and seedin� machine, L. W. PowelL , . . . .  593,493 
ers in constant touch with all facts relating �:�:: �ev�r;x.'i�,

s
w:1C Mil,,'8::::::::::::::::::::::.: ���� 

to the industrial and scientific progress of the : Poker for gas furnaces. mechanical, L. Armison, 593,546 
world. Every issue records the newest dis- i ���¥,,!'�!;,

g 
e���:fg;,

u
�.

J
i!:�FlfctVltt : : : : : :  : : :  :.: : : : : : : :  ���:�g� 

coveries and improvements in Machinery, �g�at�i�Jc:,��� ri�tger, combined. H. F. Thomp-
Metallurgy, Engineering, Electricity, Chem- son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,334 
istry, A�Ticulture, etc. ���:!� <§��

e�a��d d�����r, F. D. BelL . . . . . . . . . . . . 593.189 

It is handsomely and appropriately illus- Printing press s1eet adjusting device, G. W. 
trated and printed on good paper. 16 pages. pru�':,�

a
�andie: tr,,'e: W: H":smitii: : : : : : : : : : : : : : : : : :  ���;!ll+ 

Subscription $3.00 �er yeaI'. $1.50 six months. ��Il��: :;;;:kIJ: 1.·l��i�'it�:: : : : : : : : : :  :', : :  . . ... . .. : .. : : : :  ���:�rs 
Every student, Illstructor or professor, III Pum�g engine, duplex, Oddie & Hesse . . . . . , . .  , .  5\l:i.490 

any branch of science, ought to read it, as ����hi��'f.'a�':"'�:·�;,rr�W�:i's
athietic; ·L: 'ii. 59.1,341 

also Mechanics, Foremen, Workmen, Engin- Haskell, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,469 
eers� Electricians, Chemists, Physicians and i��I:i�:ii���:Ch¥�:.

eV: ·carandiiii . :  .. : : : : : : : : : : :  ��:�8 
intelligent people in almost every trade and Rack. See Bottle and graduate rack. Skirt rack. 

Smoke Standard 
Pittsburg Stogies 

100 in a box, 
postpaid. $1.50. 

THE R. & W. JENKINSON CO., 
PITTSBURG, PA.· 

eries1 Irrigation1 Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

IF Mention this paper. 
LOOMIS & NYMA N .  Tiffi n. Ohio. $45 Plating Dynamo for 50 

Q:allons Nickel Solution. 
Dynamos for light and 
Electric M o t  0 r s for 

power. All sizes, best construction 
and sold on easy ;.ayments. State 
wt.at you want. The Hobart Elec­
tricManufacturing Co .. TroYt Ohio. 

OUR 1 898 CHAMPION BICYCLE HUBS. . . . 
Bearings are correct shape to give true rotation to balls without slip. Cones are 
warranted tool steel, thoroughly hardened. ground, and polished dead true. 
ur S end for Circular. I. A. WESTON CO •• Syracuse, N. Y., Manufac­
turers of Cycle Wheels). Sulky Wheels, Carriage Wheelst Crank Hangerst .Bicycle 
Hubst Spokest Nipples, ltims, Balls, etc. 

KRAFTUBERTRAGUNGSWERKE RHEIN FELD EN. ����VOiO[ll�
h
ithVJ�����re?ll;rt�e�:��� 

1 /;.1";00 H. I'. NOW AVAI LABLE, '1.'0 UE INCIlEAl"iEn TO :10,0110 H .  P. 
The Company IS in a positIOn to let electric energy at exceptionally cheap rates and on tbe most favorable 

terms. 'rhey a]St) offer to applicants wishing to establish themselves near the works, s11itable land on either the 
German (Badi�h) or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 

For further injormation please address Tile Manager, Kraltu bertrag ungswerke. Rheinle lden, Switzerland. 

profession. it:N �gl�� ���a����li�::nJ: ?1. Jill!��
i
�: : : : :  : : :  gN;l:� 

-��- Rail joint. splice or truss, Zeru & Milhone . . , . . . . .  59.3,505 ���h��t�
SAd:,���vJaK,';,,!,

,
.;g}�ri�?�N�ij,��l,�f��: · EleC lricllY Taught ��i'��;1l�1r':xlh�r1�e:;,,�r:;�t �:y� Railway brakes , aut.omatic slack adjuster for, 

The Scientific American 
Supplement 

is a separate publication, also issued weekly. 
but containing more extended and more ex­
haustive articles than the SCIENTIFIC AMER-
leAN, with which it is uniform in size and 
make up. While the SCIENTIFIC AMERICAN 
notes only the salient points of the world's 
scientific news, the SUPPLEMENT gives longer 
and more detailed descriptions, elaborating 
for the benefit of those who wish to study 
closely the subject trcated of in its pages. Its 
articles are also more advanced and more 
technical than those published in the parent 
paper. The SCIENTIFIC AMERICAN SUPPLE­
ME�T also contains authentic reports of the 
meetings of scientific societies all over the 
world, together with copious abstracts made 
from papers read before such societies. At 
the same time it has a page of short notes 
relating to the g'eneral scientific news, to­
gether with a column of selected f ormulte· 
The two papers combined form a complete 
weekly review of the world's advancement 
in scientific discoveries. 

Nicholson & De Freese . . . . . . . . . . . . . . . . . . . . . . . . . .  593,553 
�n::� i��� �'-W�f,

i
��d�n': .

.
. �.��.���� :: : : : : :  : :  g��:t�� 

Rai
lr.

a
lfcIii���� .����. �.��.�:����:�. :�.� . ��ec.t.�i�,. �:, 593,36!J 

Reaping machine. M. Alexalldre�eu . . . . . . . . . . . . . . . . 593.449 
Recorder. See 'J.1ime recorder. 
Recording instrument. A. Steinbart . . . . . . . . . . . . . . . .  593,3.19 
Rectal applicator, J. D, Bacon" . . . . . . . . . . . . . . . . . . . .  593,318 
Reflector, Blondel & Haroudaki.. . . . . . . . . . . . . . . . . . .  593,348 
Refrigerator for storing and transporting eggs. 

meats, fruits, etc., J. H. Bowley . . . . . . . . . . . . . . . .  593,509 
Rein guard, neck yoke, B. A. Fisher" . . . " . . . . . . . .  593,427 
Ripping and stitch picking tool, J. Darmody . . . . . .  593,461 
Rock drill, J. M. Hamor .. . . . . . . . . . . . .  " . . . . . . . . . . . . . .  593,214 
Rod separating and feeding device, A. C. Camp-

bell . .  , . . . " . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,532 
Rotary engine, J. A. House .. . . . . . . . . . . . . . . . . . . . . . . . .  593.219 
Rotary motor, H. Chaudun."  . . . . . . . . . . . . . . . . . . . . . . . 593,514 
Rotary steam engine. E. S. Hagen . . . . . . . . . . . . . . . . .  593.37b 
Rubber ball, soft, H. G. Wolcott . . . . . . . .  " . . . . . . . . . . 59:J,264 
Ruler and tracer for arcs of circles, E. B. Noyes . .  5�3,23ti 
Saddle post and handle bar adjusting mechanism. 

S. F. EstelL . . .  " . .  " " " "" " ,  . . . . .  " . . . . .  ""  . .  593,373 
Safe or vault, G. L. Damon .. . . . . . . . . . . . . . . . . . . . . . . . 593,200 
Sand in harbors. etc .• Ineans for preventing ac-
Scales. recording weigh beam for. S. '1\ Braley . . . .  593,320 

MttrBleu�e Gas Burnen. Invented 
Au�. '97 (on new principle-uMan-
�;:o���r���gJ�m����itF1

i
�!!1 

consumers express prepaid, till ���. �O�E¥Pointt�GrBnKe,III. 

B RO KEN BICYCLES 

POS/TIVEL.Y 
The Best Made and Fin-$22 est Finished Desk on the 
market for the money. 

Write for Catalog. 
Ithaca Desk Co. , Ithaca, N. Y.-

cumulation of. P. O'Meara . . . . . . . . . . . . . . . . . . . . . .  593,430 

I 
Scraper, drag, 1\1. G. BunnelL. . " . . . . . . . . . . . . . . . . . . .  5�3,270 
Self playing Instrument, F. W. Hed�eland . . . . . .  , .  593,216 Beauti· Separator. See Cream Separator. pointers Sewing machine quilting frame. E. W. Heacker . . 593,523 , expJain-
Shade bracket. extenSIOn, N. Hammer . . . . . . . . . . . . 593,417 1 e
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a
ifhl.\Iarr;s: : ::: : : : : . :  : : : : :  ��:m , in stamps ;  worth a dollar bill. 

�i��a�'s� fl'Jc\ioJ:,;·ai.' ' '  
. .  · " . . . . . . . . . . . . . . . . . . . .  593.433 i DES MOINES INCUBATOR CO .. Box 71! OES MOINES, lA, 

Signaling system. C. B. Sterling" . . . . . . . . . . . . . . . . . .  593,314 ' -
Skate, E. C. Moulton . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  593,278 
��l\:\er2,k�riIv'i?�t;{ Cowies:: : : : :: :::::::::: :::::: :: 83i:t� 
Snap hook. C. 'I.'. Redfield . . . . . . . .  " "  . . . . .  " . . . . . . .  " 593,495 . 

50 Y EA R S '  
E X PE R I E N C E  

W E  ASSI.ST I N V E N TORS. li'J('JI]'�1 1deas jor Asklng. I llr catalogue Free. 
l.i.II •• IiI.i_'_iili_IOI_1 J. C. SEYL, 181 Madison tit" CHiCAGO, 

SPECTACLES 1 F. E. BAILEY se,llB 
for new optical catalogue. 271 wab:f:i;!�JhlC:�.

te 

F" I L M S  & M A C H I N E S F O R  A N I  M AT E. C  P H O T  O G  R AP H S  
I'" L VV I L L A RD 1 3 6  L £. x INGT O N AV E . 8 RO O K L Y N  N Y  

ELECTRICAL Bicycle, and Photo. Novelties, 
]owprices. lOllpagpcat FIiEE 
.. L II. CO ••  a. I!ortbuult IIt:.li.Y, 

���� \� �Yw¥'r TY P E.  WHEELS. MoDELS &.IXPERIMENTAL WORK_SMAU.�HlftERY 
NOVE1..:TIE8 l1r. ETC. flEW "O 6TENCIL WORKS 100 NASSAU ST N.Y. 

Experimental & Model Work 
Cirs. aM advice free. Gardam & Son, 45-51 Rose St.,N. Y. 

-.�--.- ---�,--

Price of SUPPLEMENT $5.00 a year, or, with Soles. etc., from sheet material. machine for cut-
Snap hooks, means for mounting, J. Hand . . . . . . . .  593,428 'I 

the SCIENTIFIC AMERICAN, $1.00 a year. sPa���/���ri'�h�
h
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M E C H A N I C A L  D R A W I N O  
• 

The Scientific American 
Building Edition 

issued on the first of every month, contains 
about 36 large quarto pages of interesting 
information about Building and Architec­
ture. It is profusely illustrated with hand­
some plates showing the most recent ex­
amples of Architectural Construction. Plans 
and descriptions of new residences in city 
and country are given in each issue. tog'ether 
with the estimated cost of same, This feat-
ure alone renders the publication of unique 
value to Architects, Builders and Owners, on 
account of the up-to-date and orip;inal ideas 
it suggests. Illustrated articles on Sewerage. 
Piping, Lighting, Heating', Ventilating, De­
corating, etc., also find a place in its pages. 
Subscription price $2,50 a year. Single copies 
25 cents. 

MUNN & CO., Publishers, 
361 Broadway, New York City. 
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593,285 
& Chadwick ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,448 

Spring. See Wagon bolster spring. 
Stairways. construction of. A. N. Petersen . . . . . . . .  593,40.'{ 
�tg�h��.

jU���'&g�ti�C;io�p�: 
GIlbert, . . .  " " . , . " ,  593,465 

��g�� �rJ�Iiie�:��
r
J�c�I: .. . �: �:��.���.��'.' .

.
.
.
.
.
. �'.'. i�I�J� 

Stove or furnace grate, C. D. Howard . . . . . . . . . . . . . .  593.5;)9 
Stoves, furnace valve for hot b]ast. J. Ken"\ledy . .  593,4i6 
Sulfid ores as lead zinc ores. treating. S. Ganelin 593,41.;;' 
Sulfld ores, treating, S. G311elin . . . . . . . . . . , . . . . . , , ' "  593,416 
Switch , See Electric switch. 
�:i��g

b
�
a
:ci1������

.�e�\t�PJ:llr��fJ:tfd.J.($.
lel. 593.3D4 

Browne . . . . . . . . . . . . . . . . . . . . . . . .  , . .  , . . . . .  . . .. . .  .. . . .  593,339 
'rable. See Extension table. ' 
i::�i

e 
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e
�rii��b�e���W���·ope·r.:·. : : :  : : :  � . .  : : : :  g�%:��1 

'I.'andem, W. H, Binlls . . . . . . . . . . . . . . . . . ... , . . . 593,291, 590.292 
'rap and faucet. combined, G. Champoux ... . . . . . .  , 59:1,513 
'I.'eleJlbone cord tip, J, W. Gottschalk . . . . . . . . , . .  , "  593,467 
Telephone lines. apparatus for party. C. E. Scrib-

ner... . . .  . . . . . . . . . . . . . . . . " .... . . .... . . . . . . . . . . . . . .  593.245 
Telephone system. W. W. Dean . . . . .. . . . . . . . . .. . . . .  593,372 

1\lt:F�g:it����8����aiiC�iy'1'����DJin"g: ' M� ' L: 593,255 
" � llkjnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.'t503 'I.'hread packaJO(e, F. E. Ha II.. . . . . . . . . . . . . . . . . . . . . . . . .  593,211 

'lIme check, workman's, fj'. Brook. . . . . . . . . . . . . . . . .  593,457 
'r�me recorder, workman's, F. Brook .. . . . . . . . . . . . . .  593,456 
Tire. bicycle, F. CoykendalL . . . . . . . . . . . . . . . . . . . . . . . .  593,351 
Tire cooling device, S. M. Mathisen . . . . . . . . . . . . . . . .  593,483 
'rire. pneumatic. A. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  593,544 
Tire punctures. means for closing. R. W. O. Reh-

menklau . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . " . . . . . .  , "  593,529 
Tire tightener, C. E. Brookhart .. . . . . . . . . . . . . . . . . . . . ,,93,293 

(Continued on 'Jl(I(Je 335) 

Anyone sending a sketch and description may 
quick]y ascertain' our opinion free whether an 
invention is probably patentab]e. Communica­
tions strictI yconfidential. Hand bqok onPa tents 
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special notice, without charge, in the 

Sci¢ntific Jlm¢rican. 
Branch Office, 625 F St., Washington, D. C. 

APPARATUS 
© 1897 SCIENTIFIC AMERICAN, INC. 

D ISCOU NTS Lowest Cash Discounts allow­
ed on Architectural. Scientific 

Electrical. Mechanical., Industrial and Technicai 
, Books. � Catalogue and Discount Sheet Free. . WILLIAM T. COMSTOCK, 23Warren�t., New York. 
C01UPETENT MAN to take charge of mD,rble shop. 
One acquainted WIth machinery and ccnversant with 
making plumbers' and furniture slabs. Addr. with full 
particu:arst Manufacturer, care W. H.t 874 B'way, N Y. 

GAS ��fJ GASOLINE ENGINES 
WATE.R MOT O RS 

BACKU5 WATER MoToR co. NEWARK N.J. U.ft>. A. 

for Production and Manipulation of Light. Acetylene Gas 
�:.�e�a;gfi�n:�e����c �h

t
�
a1t;;[J:t�l's

t}fi,.o:i� and Animated Pic-

J B COL"'" & C O  115 & 117 NMBaU Street, New York. 
• •  I • 189 La Salle Street. Ch icmw, [] 1 . 

131 Post Street, San FranCiSCO, Cal. Acetylene House Light­
ing Show Rooms, Broadway and 37th Street, New York. 
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Tiro, wheel, A. A. Furst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,463 
i{;;,Sb�3�t�iid�:�.t.i�g. �.�����:��:.�:.�: .�.I.l�.� g�UI� Toy football game board, M. A. Cahalane . . . . . . . . .  5U3,i'12 Trap. See Insect trap. ' 
rrrimmer. See Nail and corn trimmer. Wick trimmer. Trolley, Lane & Snyder . . . . . . . . . . . . . • . . • . • • . . . . . . . . . .  593.301 Trolley pole and stand, F. A. Seaver . . . . . . . . . . . . . . .  59H,424 'i'ruck, J. Macphail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,226 
��:N!d;G��."�ouse::::: : : : : : : : : : ::: : : : : ::::::::: ��t!+� 
��';:���r��:Jt�rSlJtXVa����:'.�: .�: ������ g�:� 'i'ypewriting machine, J. B. Price . . . . . . . . . . . . . . . . . .  593,432 
��l��,sii:t��g:::l���. �.���:��:�: ������ .�5J§:ifl. g[Ui� 
�:�;�: !if�iY�J�tjf�gh'es: : : : : : : : : : : : : : " : :  : : : : : : : : : : :  g�:�� Valve. thermostatic, M. Leitch . . . . . . . . . . . . . . . . . . . . .  593,399 VaPli�i��6�khlo�X��.����:�� .:��:: .���.����.�. ��::.�: fi93,516 Vehicle, motor, H. W. Heaton . . . . . . . . . . . . . . . . . . . . . .  593,470 Vehicle 8teerin� device, automatic, O. Olson .•. . . •  593.542 Vehicles, steerIng mechanism for power pro· 
vel��W'e�e�j.'ii.Ll��t'i��:�·::::::::::::::::::::::: g�:� 
��lg�I��a�·s�d�ie�:\t:Noirit:::::::::: :::::::::: : :  ��fi� Vending machine, liquid. S. W. Collins . . . . . . . . . . . .  593,414 
����:k:IJ�WiocYr.�:.��.I����: : : : : : : : : : : : : : : : : : : : : : : :  g§�:r:!� 
rV'.::o";t�[.�:'�p':l���i{l:G�·:an�\�.���: ::: : : :::::: g�U�� Wagon box shoveling board, J. Dain, Jr . . • • • . . . . . .  593.19H Wagon corner iron. O. L. Keeler ... . . . . . . . . . . . . . . . . .  593,224 Waistbands, etc., machine for making, H. Green 593,3Y3 
� :�g ��{j��:�. ����1r�:.�: .�: .�?�.����.:: : : : : : : : : :  ��:� Washer. See Bottle washer. Washing machine, Windmiller & Holford . . . . . . . . .  593,344 
� :��� £:�r::',lllii.�;::e�W:.' . .  �' . .  ���?��.�: ', : : : :  : :  ��:� Water raising device. pneumatic, Pitcher & Sar-gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,431 
�:�:� ��!�1� J.i��'e��;l:.��:.� .�. ��.�:�. � '.: '. '. '.: ' ... . .. ��:� Wedges, machine for making wooden, B. H. Osterhoudt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,308 Weed exterminator, S. H. McBride . . . . . . . . . . . . . . . .  593,235 Weighing machine, automatic, W. II'. Braun . . . . . .  593,455 Weldin&" metals, method of and apparatus for, J. 
wh:i.c0r.:�eC8i: wb.'eei.' · Wai,ei= wiieei: · · · · ·  . , . . . . .  593,534 
Wheel mud guard, J. G. A. Kitchen. . . . . . . . . . . . . . . .  593,395 Wheel rim, vehicle, C. Anderegg . . . . . . . . . . . .. . . . . . .  593,268 Wick trimmer, R. H. White .. . . . . . . . . . . . . . . . . . . . . . . .  593,�62 
�tria��!}���;jOw �?ri��t;;�1 . .  �: .�'. �����.::.::::::: �:� Wire coil machine, J, H. Templin . . . . . . . . . . . . . . . . . .  593,406 Wire stretcher, A. J. Stirk . . . . . . . . . . . . . . . . . . . . . . . . . .  5U3,250 Wood fabric for tapestries, carpets, furniture, 
Wr:��h!' �;,�u'i�j�i,atii;; " wren'eli:" 'Spanner 593,326 

wrench. 

DESIGNS. 

�c��1e �h�i,p:��(f."A:w:Riveii:::::::::::::::::: �UU Bicycle handle bar, F. H. Schlnneer . . . . . . . . . . . . . . . .  27,835 
�gM�e �1';.l��'a�iI�1t���: : : : :  :::::: : : : : : : : : : : : : : : : : : : : �:�� Elevator guide supporting neam. R. T. Crane. 
Fork, pie, E. J. Birtcherd . . . . . . . . . . . . . . . . . . . . . .  :::�::: ��:�� Game board, Chandler & Parsons... .  . .  . . . . . . . . . . . . .  27,844 Hub band, wheel, W. F. Morton . . . . . . . . . . . . . . . . . . . . .  27,831 Lemon squeezer cone, Baumgarten & Redlinger . .  27,821 Machine standard, G. A. Holmes . . . . . . . . . . . . . . . . . . . .  27,826 Metal fabric, J. V. Christl. .  . . . . . . . . . . . . . . . . . . . . . . . . .  27,839 
��g ����g�o6�J��r�e�i:�: : : : : : : : :  : : : : : : : : : : :  ��:�� 
���rn�ofJor.·c�s��:t;n;erkiii8::: : : : : : : : : : : : : : : : : :  �+:�t 
�f,;';�I�.Sc.a80'��. �: .�'.������:::::::::::: : : :: : : : : : : �:� 
!l!f��h��::�::::::: ::::::: : : :: : ::: : : : : : : : : : : : : : : : �:m 'rire section, moulded, Lewis & Spiegel . . . . . . . . . . . .  27.8W TrimminJ;:' G. H. Taylor . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  27,845 �:�It ll:h{; r·C�·&-:;r����:::: : : : : : : : :: : : : :: : : : : : : : :  ���� 
����:�1�;e��';.0;�:b.wRe1\1.i�.�: .����:�: : : : ' : : : . �?:�� Wire fabric pattern, J. B. Ryan ... .. . . . . . . . . . . . . . . . . .  27,838 

TRADE MARKS. 
Axes, Kelly Ax Manufacturing Company ... . . . . . . . .  30,835 Balls, imitation game, J. S. Hecker ... . . . . . . . . . . . . . . .  30,805 Beds and bed bottoms, woven wire, E. B. Stumph 30,823 Bee§mi��"s �g��e.�, . .  �:.���: . .  ��� . .  ��!� . .  ����� . .  �: 30,812 Beer and malt extracts, lager, M. K. Goetz Brew-ing Company . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  30,811 Bicycles, Thorsen Company . . . . . . . . . . . . . . . . . . .  30,827, 30,828 Bicycles, C. E. & H. Walbridge . . . . . . . . . . . . . . . . . . . . .  30,829 Bicycles, hubs, pedals, handle bars, frames, and cycle parts, Snell Cycle Fittings Company . . . . . .  30,832 Brushes, cleaning or scrubbing. Palmetto FIber 
Can��Wp���;(i8· ·and.· · 'articies: " c'erialii" nitiiied.; 30,802 
Can��g�:im'b��nri!��m�ler8; ' As'sociattoii: 3O,81g 
Complexion beautifier, T. A. Metz . . . . . . . . . . . . .  �,�: �:� Cutlery and edge tools, �'irm of H. Taylor . . . . . . . . .  30,834 Dress protectors, H. Feder . . . . . . . . . . . . . . . . . . . . . . . . • . .  30,798 Dress shields, Canfield Rubher Company . . . . . . . . . . .  30,797 Gum, chewing, T. B. Dunn Company . . . . . . . . . . . . . . . .  30,815 Harvesters, binders, mowers, rakes, harrows, cul-tivators, and similar machines and their several parts, D. M. Osborne & Company . . . . . . .  30,833 Hoops, bands, strips, ties, and blades, Export Iron 
Jew�'tr� S;i,"J �a�.fra�fated· ware, 'Ii:: ·i.i: Webster' &; 30,826 
Kni���derwear: 'i'iii'le' Faii; . Knitiing' 'Miii 'Com� 30,806 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,799 Lamp chimneys. Peerless Lead Glass Works . . . . . .  30.803 Lamps, bicycle. E. P. Breckenridge Company . . . . .. 30,831 Leather, Russ ia, Herman Zohrlaut Leather Com-
Oat�a�ild' . ootmea�" rolied: . Muscatiiie' 'Oat . Meai 30,801 
Oyst��:��ats: 'fruits: 've'getabies: ·aiid.· cereB:ls' iii 30,817 

glass, earthenware, and cans hermetically sealed, Assau, Baines Company .. . . . . . . . . . .  � . . . . .  30,822 
��:�:� f?rirt��:k��. �a:8 ���e�iiie8: ·Danfortii 30.807 
Rai�lri�����ld�m����ai:' Forsyiii' se'eded' Ra£sin 30.809 
Sta�c'hIlj,��?oOd' aiid' 'iauiidry' purposes:' ·N.itiou.ii 30,816 
S�a���Xi�s�:ri�fc�C:��:nr ��:o�fti:: : : : : : : : : : : : : : : :  mr� TIn plate or terne plate, being sheet iron coated with tin or lead or by a mixture of both United States Iron and Tin Plate Manufa� 
Tint�J:t��f:rr:re 'pi�te','be'iiig' 'she'et ' irou·· coated 30,824 

with tin or lead or a mixture of both, United States Iron and Tin Plate Manufacturing Com-
Totfa��b8 ' and.· ·Ci·gar·ettes: 'smoking' and' c'hewiiJ:g' 30,825 

Liggett & Myers Tobacco Company . . . . . . . . . . . .  : 30,810 Toy ban I<s, C. Smyth . . . . . . . . . . . . .  ' " . . .. . . . . .  . .  . .  . .  . . .  3O,8().I Velocipedes, R. H. Wolff & Company . . . . . . . . . . . . . . .  3O,8.'lO Whisky" Carstairs, McCall & Company ... . . . . . . . . . . .  30,814 
V��i:' �t tt���Wsnand . kiiitted' 'and . crotciiete'<i 30.813 

garments and articles, Kerr Thread Company 30,800 

LABELS. 
.. Mellin's Food for Infants and Invalids," Doliber. Goodale Company . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  6,560 

PRINTS. 

A print�d copy of the specification and drawing of any patent in the foregoing list, or any patent in print lssued Slnce 1863, will be furnished from thls office for 
�� c�g�spa\��lda��Yr�s�e:;ia s;::iih:o nfi���n� ���ba1il Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 
ve�t����nmr ;r01nt�e n:��e���se ri���e� �h!hi�! rz;oing list, provided they are simple, at a cost of $(0 each. If complIcated the cost will be a little more. For toll Instructions addr�s. Munn & Co., 361 Broadway, New 
York. Otber foreJJlIl patents may aI80 be obtained. 
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! q�_'�"�n@�.!�.d!��fu�.�I.��¥�� i general reference work ever published in any country or in any lanJZuage. It is absolut
e
ly the only one that is up to date in every particular. We support these statements by making you the following plain bUSIness propOSition. viz.: We will sendyouon approval, the complete set of six volumes, without 

the advance payment ofa single cent ; we will give you 30 days to examine the work and comyare it with all others ; at the end of that time you can return 
the books if not entirei y satisfactoq and as repl"esented, or you mn keep.them at our special advance price (about one-third regular rate) and settle the bill by easy monthly payments. WE MEAN J UlST WHAT WE SAY. You are to pay us no money until you examine each vnlume and see for yourself that every stp,tement we make is absolutely true. Having done this, the books are yours at 

one_thuod value and on easy payments' or you can return them if you so desire. 
S I X  LARGE This is a truly wonderful prOPOSition-one that could not. be wisely made on any other 
QUARTO 

reference work In print. It Is absolutely safe in this instance, hecause the i YO". American Educator 
l� ��r;���f��

ar
it Ij�W���o�nd�:�·!�t}:o��.;vi; ;:Sc����� 

i�l�oo�1,g�lr�� 
l���:������:::�eP���d.:i�k:�wl��lgo:Jr ����°!i.i�i::si� J.�re��\?::alnd��� ments. It treats lJundreds of new and very important subjects that other encyclo­predias do Ilot even mention-things that happened lately. As an Encyclopredia, it exactl"t." meets the wants of busy people who are determined to keep fully up to dute. As a .I.Iictionary, it answers every requirement of business1 study and Bocietv. 
t:rsgnf��r��:s�u�s ,!f G!���r:l:')t i�t a gi�SR g!�er��\�� lI!i��i����e:n�f ot��bl:i existence. As an Atlas of tIle World, it gives an 18m view of the entire globe, with 
V':��:h�:����g6ei.�g,i8¥�t::e�������il�e��:rti� s�.:se.i18tli�.:liO::���::��b\:�;'i� conClse and accurate statements of exi8ting- facts. The illustrations number over 
4,000, including ma.Enificent chromatic plates shvwing some 500 designs in 17 brilliant colors. and 200 full page portraite of the world's great men. each a gem of the wood-engraver's art. All tbe maps have been specially engraved since September, 
1891, and are right up to date. We make 

This Seemingly Impossib le Proposit ion 
wJthout the least hesitation, knowing that we  take no ri8k. No one will willingly 
iuy.e up these �atchless volumes after becoming familiar with their wonderful utIlIty and unrIvaled excellence. We have supreme confidence in our work and in the intelligent judgment of our patrons, and are determined that 1':0 reader of this paper shall miss this 

ONE GREAT EDUCATIONAL OPPORTUNITY OF A LIFETIME 
t.hroup:h lack of fairne.ss and liberality on our part. Furthermore, this proposition is really not an experiment. Tbougb only two months old, thousands 
�e�J:t��Js��0��:iJJ�l��r�;�9a:�r ::a ���lV ��e�\�f��� �it���-:�::a1��lae!�d �:�y moap t��C:J�� d�H;i�f �;g�:shta:a�<f.�gg:��oJ�rri £���iis1nsr:ei3 = � people generally learn whata pr1Z� we a,:e offering. Our present remarkable propooition aims to spread this knowledge far and wide-to place afew more sets of this incomparable new reference hbr.ary In the bomes of worthy people, where it will be a �erpetual and most effectivp. daily advertisement of a worktbat every ambitious man, woman and ChIld actually needs. Your benefit comes now, if you re prompt; our reward will come later, and it's absolutely certain. 

SIX I MMENSE 
QUARTO VOLU M ES 

NEARL Y 4,000 PAGES. 

66,000 Encyclopredic Articles 
1 5 ,000 Biographical Sketches 
75,000 Geographical References 
1 0,000 Columns of Meaty Matter 
4,000 O riginal I l lustrations 
500 Designs in Brilliant Colors 
200 Superb Full Page Portraits 

Magnificent Colored Maps 

WHAT YOU MUST DO Send us yuur full name and address 
. • statinll occupa-
which style of binding you prefer. We will promptly fo���r�t�iiea��ri�� set of 6 quarto volumes. you to pay the transportation charges on rec�ipt. �t any time within 30 day� you can consummate the purcbase by send­Ing US yourflrst payment of :t51.00. The sUbs�uent payments will be, 
�':,�f�/�fi�JUil(re��l;.��rt,��:&f;o�nf\h�'ir!1 �:�ft a\lll� month for 6 months, makinll a total 6.00 ( price $45.00). The Cloth style is handsome und, but we aye 
recommend the Half Russia as more durable and worth the ditfer­ence in present cost. If. however, you decide for any reason to return the oot, you areentireIy free to do so at any time within the 3 0  days, pre-
fo���l f�i�r\\�re�ta:;°ft��a���s. m�isb�r�lf�!���nW;������;� TJi� 
earliest apflicants only will secure the introductory sets on these 
�henomena terms. Book of sample pages mailed free on receipt of c. stamp to 

�iii��;'�:uncement will not appear again. 

R E A D  T H I S  
No other reference book on earth will give you 

such injornl.ation as this: 

Cuban affairs, so recent as to inclUde the lecall of Weyler and the appointment of Blanco as CaptHin-General. 
toE�!����i�i'e s�����b���ki�E t������ $ ence ci the KaisC'"l' Wilhelm dcr Grosse (Sept.­OCt., 18m), with a fine drawing of her en�!ines. 

Yukon River Gold Regions-not a few i new lines tacked on to an old "Alaska" art­icle, but 4 pages of original new matter, maps and illustrations, by a government expert. 
Populations of 30,000 cities, to�s, coun­ties, etc., for 1897'. 

W HY NOT O W N  T H E  B EST? 

�""�. 

:J�t!e�d�:;,':.� !::!��e P O W  E R I HOISTIRG ERGlRES 
V I C T 0 R VAPOR operating on GASOLINE\ 

E N CI N E  DI,.TI I ,LA'l'Eort.' lUWE 
Local Agents Wanted.

' !!ill 8J1� �gf�t ���'iHi8 t�� Steam and Vapor JJaunchel! Row ' H. P., for illiues. Qual'. and Sail Boats. ' l'i e!S, Hocks. etc. G.reat 
Send for catalogue. Specify one ��v�: �voe�d.t�'!\. e�Fe�i�� 

wanted. . are scarce, Send for catalog. 
THOS. KANE & CO., <'_ Guaranteed fully. State size 

64-66 Wabash Ave., Chicago. G�:e�·l1d Ar*��:�lil� .. ��� 
The "Wolverine" Three Cyl in der Gas­

o line Marine Engine. 
The only reversing and self starting 

���nj,;nt�i'e on e�hg�fke��a��.;rt; no vibra�n. Absolutely safe. S��I�ta1��n:y �gt;:�I}�::1"{tt� 30 H. P. pr Writefor cataloaue. 
WOLVERINE MOTOR WORKS, 

Grand Rapids, Mich. 

gine C o . ,  402 8. W. Boulevard, Kansas City, Mo. 
This oeats Wind, �team. or Horse POWEr. We otler the WEBSTER 2% aciual horse power 

GAS E NGINE 
for $150, less 10';;, discount for cash. Built on interchangeaNe plan. Built of best material. Made in lots of leO theretore we can make the price. Box-
ifaa�rf������tG:S�I���.nOD pounds. 

pr lV rite jor Special Oatalogue. 

W E BSTER M'F 'G  C O . ,  1074 West 15th Street. CHICAGO. 
IT COSTS N O T H I N C  TO TRY ! DORMAR'S 

VULCARIZERS B UTTONS 

MINERAL PRODUCT OF THE UNITED States In 1895-1896.-A valuahle tahle, accompltnied by 
• ,atistics. SC1ENTIFICAMERICAN SUPPLEMENT 1 1 1 9. .tlrice 10 cents. For sale by Munn & Co. and all news­dealers. Send for 1897 catalogue. 

DRILLING MACHINERl 

are used all  over the world. 
Exclusive Manufacturers of Steam Ma­chines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outfits from $10 to $1,000. A 11 Stamp and Stencil Tools and SupplIes. Brass and Steel Dies 

tW� �lhk�����s:ri ki����s'E�fa�fl:t�� It1fi. Printing Presses, with complete outfits, from $1 to $100. tr Send for Oatalogues. 
THE .T. F. \V . DOKllIA N CO. 

121 E. Fayette St.. Baltimore, Md., U. S. A. 

A�w. I'ABEB 
llIanufactory Established 17'61. 

LEAD PENCILS, COLORI<JD PENCILS, IlLATE PENCILS, WRITING SLATES, STEEL PENS, GOLD PENS, INKS, PENf'IL CASES IN SILVER AND IN GOLD, STA'i'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS . 
78 Reade Street, New York, N. Y • 

Manufactory Established 1"'61. 

P 7t �ET.) A Revolution i n  PheJoo 
M. l- l' tographic Printing. 
When exposed to the same light, prints :JOO times Quicker tban albumen • • 

GLOS SY or MATT No dull or rainy weather to Interfere with your work. 
• No dark rooms nor complicated manipulation. Developed and toned as fast as the printing frames can be fined, Permanent prints. The greatest paper for hot 01' damp climates. 50 cent8 in stamps bri�8 two sample dozen cab's. . developer and three sample prints. Nepera Platinoj� EtlameJed and Ro.ugh Brorruii.e .fapers are the best and most uniform in the market. NeDera P O P, 

an tnsoluble gelatme paper Rembrandt, '" Matt Printing-out Paper. 
Nepera Cheml'cal Co Sol" Manufacturers, NEPERA. PARK, N. V· I 

• ParIS, France, 8 Rue lIlaneL Ch1Cla1liO. III .. 21 QUinc:r at. 

© 1897 SCIENTIFIC AMERICAN, INC. 

often pull off. It does not matter if you have a Bach-
�!�r�Ti�uO�oo� i�ft��r fjf#; 
and bolds like grim death, withuut tearing Ule fabric. By mad for 10 cents. 111 us· trated b o o  k l e t  de8cribing hose and drawer holders and other novelties, sent for the I asking. 

AMERI CAN RING CO . ,  
Waterbury, Conn. 

SpeCial Machi nery, Dies and Tools 

Sub Press Dies 
For Punching and Forming S7teet Metal 

A S PECIALTY. � 
GEO. M. GR.ISWOLD, ;@ � 

11'\3 l'Ot. John St., \l �� /rr 
NEW H J\.VEN, CONN. [) � 

ACETYLENE GAS AND CARBIDE OF Calci�m.-A l l  about the new illumin:mt. its Qualitie8. cbelIllstry, pressure of liquefaction, Its probable future. eXperJDlents pertormed with it� A most valuable seri{>8 
of articlel!\, � lving tn complete form the particulars (It this �ubject. A JJparatus tor making the gas. Contained 
III SelEN'rIFle' A M ERICAN SUPPLEMENT. Nos. 9!J�. 
1004. 1 007'. 1 ti l ".!, 1014, 1 01 5 ,  1 0 I f;. HI".!".!. 
103.) ftnd lU:I�. 'l'he most recent apparatus of SIJll­ple an<� more elaborate type described and illustrated In speCIal acet ylene Supplement No. ] Oa1. Price 10 cents each. '1'0 be had at this office and from all new�­dealers. 

DY N A M OS 
FOR LIGHTING AND PLATING � Lil!�t, $t3:� 50 .. 80 00 70 95.00 100 185.00 

200 .. 250.UO MOTORS � h.p.,$20. X>h.p .. $28. 1 b.'p , $40. 2h.p.,$OO 
61 and 63 J.·�IiI��'i�e.& &'lcloo, ILL. 
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