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.. U. s." metal poll.b. Indianapolis. Samples free. 
For mnd drooging engines. J. S. Mundy. Newark, N. J. 
Microbe Killer Water Filter. McConnell Filter Co., 

Buffalo. N. Y. 
Agricultural patent for sale.-P. J. Ebersohl. Center­

ville Station. 1II. 
Cheapest Water Power.-See top of latoolumn. page 

1'lO.. Also top of 2d column. page 239: 
Bookbinding.-All classes of work. Magazines a 

specialty .. Haddon & Co .
• 

139 Center St, New York. 
Steam Hammers. lmproved Hydraulic Jacks, and Tube 

Expanders. R. Dudgeon. 24 Columbia St.. New York. 
Screw machines, mUilng macbines, and drill presses. 

Tbe Garvin Macb. Co .. Lai"ht and Canal Sts .
• 
New York. 

CentrlfUjlal Pumps. Capacity. 100 to 40,001 gals. per 
minute. An sizes in stock. Irvin Van Wle. Syracuse. N.J:. 

E�erson. Smitb & Co .• Ltd .
• 

Beaver Falls. Pa .• will 
Bend Sawyer'. Hand Book on Circulars and Band Saws 
free to any address. 

Guild & Garrison. Brooklyn, N. Y •
• 
manufacture steam 

pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers. HI ter press pumps. etc. 

Patent for Sale -Stall for comfort and cleanliness of 
milk cattle. Agents wanted at 50 per cent commission. 
M. Schembri. 300 Van Buren St .

• 
St. Paul, Mlnn. 

Tbe best bock for electricians and beginners In elec­
tricity Is" Experimental Science."by Goo. M. Hopkins. 
By mail. U; Munn & �o .• publi.hers. 36: Broadway. N. Y. 

For the orl Inal Bogardus Universal Eccentric Mill. 
Foot and. Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson. �to36Rodney St .

• 
Brooklyn. N. Y. 

Patent ElectriC Vise. What Is clalmed. ls time saving. 
No turning of bandle to brlUjl jaws to the work. simply 
oue .lIdlng movement. cBpltal Mach. Tool 00 .

• 
Auburn,. 

N.Y. 
Competent persons wbo destre lIIlencles tor a new 

popular book. of ready sale. with handsome profit. may 
apply to Munn & Co.. Scientific American omce. 361 
Broadway. New York. 

IlIrSend for new and complete catalogue of Scientific 
and otber 'Books for sale by Munn & Co.. 36:i Broadway 
New York. Free on application. 
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Buyers wishing to purchase any article not advertised 

m our columns will be furnished With addressee of 
housesmanufacturing or carrying the same. 

Speclal.Wrltten InfurlDatton on matters of 
pel80Dal rather than general interest cannot be 
expected without remuneration. 

Scientific AlDertcan Supple_enta merred 
to may be had at the office. Plice 1 0 cents each. 

Books referred to promptly supplied on receipt of 
price ... 

DIlnerals sent tor examination shonJd be distinctly 
marked or labeled. 

for pyrites, you cannot solder it. 2. How can I driIJ a 
hole through it' A. For drilling. nee a diamond drill. 
8. Suppoee a box car Is running 00 miles an hour, doors 
shut tight. A man jumps on the Boor with and against 
th6 motion; can he jump one way further than the otherr A. The person jumping in a car can jmn p no further one 
way than another. 4. I have an incandescent 8 candlE\ 
power lamp. Both wires got blown off close to the glass 
before using. Can I do anything with It' A. You can 
only connect with your lamp by arranging to ptee8 the 
ends of your conductors against the ends of the wire. 

(5979) E. W. M. asks: 1. Is there any 
serious difficnJty in charging a storage battery of 30 cells, 
arranged in three parallel series of ten each, and dis­
charging them all In series, provided ali the cells are as 
nearly alike as possible and the several series as nearly 
as possible of the same resistance' A. There Is a diffi­
culty. It Is advisable to charge them In three series. one 
series at a time, If 10)1 cannot charge the whole number 
in series at once. ll. Will .not tin plate answer well for 
the disks of a dynamo armature' Will they be better 
for removing the tin' A. Yes. They wonJd be better 
without the tin. 3. If an alternating current at con­
stantly varying E.M.F. be passed through a converter. 
will the E.M.F. on the secondary circuit be constant or 
will It vary In proportion to the primary, A. The se­
condary current will vary with the intensity of the 
primary current. and, the currents depending' on the 
E.M.F .• the potentials will also vary. 4. In what wayare 
low voltage Edison lamps uneconomical, do they require 
more current or do they burn out quicker' A. They 
are not uneconomical except as req nIrIug larger con­
ductors for a given candle power. 

(5980) W. A. S. asks how to stain a gun 
barrel. A. Clean the barrel thoroughly, then sponge with 
the following solution which is made up by weight: 
Antimony protochlorlde. 4 parte; snJphnrlc acid. 2 parts; 
empyreumatic pyrollgneone acid or gallic acid, 1 part. 
Apply several coate \lntil the barreLie.dark enough. 

(5981) C. W.T. says: We have a num­
ber of small water motors here. and I desire to get at 
the amount of water used by them. What Is the volnme 
of discharge in cubic feet or gallons. due to 50 pounds 
pressure. or a head of 118 feet, from respectively 1-16 Inch. 
J.1i Inch and � Inch nozzles, of. the kind uena! In emall 
motors' A. The 1-16 inch nozzle will discharge 0'1073 
cubic root or 0'7777 gallon per minute. The J.1i Inch 0'448 
cubic foot, or 8'322 gallons. The � inch 1'772 cubic feet, 
or 18'29 gallons. 

(5982) F. M. B. asks how to make a 
cheap single con electric sounder and the materials 
needed. A. Make a core of bits oflronwlreeach2inches 
long. the bundle being � inch thick. Glue paper around 
it and wind with four or Bve layers No. 00 wire. As 
armatnre use an iron nut soldered to the end of a spring. 
Bend the lower half inch of the spring at a right angle 
and screw to base board. Mount the magnet horizonteJly 
on a block screwed to the board. 

(5983) A. M. R., Toronto, asks for the 
beei method of dealing with water supply pipes to pre: 
'ventcondeneation of moisture m pMeing through warm 
aparlilaepts;oreeoondly (If it.cannot be pre'vented)the 
best plan to protect wall or ceiling from the dripping of 
'the water. A. Thorough felth)g of the pipes, the same 
as with steanJ pipes. will prevent dripping of water. 

(5984) .T, K. asks: If the balance wheel 
on machinery run by an electric motor was changed 
from the main shaft as now run, making 40 revolutions 
per minute, to the intermediate, making 100 revolutions 
per minute, what woold be the gain In power to overcome 
loads suddenly thrown on the main line. as compared to 
the present arrangement' A. It would have nine times 
the energy. . (5974) .T. E. E. asks: 1. Could storage (5985) F. H. W. asks if there is any way battery plates be made porone by making them of lead that two hand telephones (receivers) can be connected and zinc melted together and afterward eating the zinc by two wires only. and no ground. between two stations, out with acid' A. It i. doubtful. If you conJd get an and to !lignal with a two-point switch at each station, alloy with a preponderance of zinc stable on coollug it without using a push button with the battery and bell might be done. 2. With what number and amount of , call; there are. � be a set of batteries and bell at each wire should I wind a beH to ring oo;:er 75 rods of No. III station •

. 

What I want to accomplieh Is to have or give galvanized Iron wire with earth return' And how many, the signal to the. distant station by simply moving the cella gravity will it require' A. Use 4 celie gravity bat- switch overaud back. As the line Is not very long (about Wry and wind bell to about 6 ohms resistance, say 4 100 feet), I do not care to use a magneto, and If It can ounces No. 24 wire. be done by only two wires. and no ground, with a two­(5975) L A. H. asks: Is tbe electric polnt swltch,Ishould like to know the way; otherwise I 
spark the passage. of a II1JI88 of electriAed matter. or a 
cqrrent through rarefied air s!nJllar to a Gelssler's tube , 
U neither. what Is It' Ie the arc of the arc lamp a siIni­
lar phenomenon' Is there any work which systemati­
cally treats this and allied subjects' A. The electric 
spark Is a�butable to the heating of the air, and to the 
transferal of heated material of the electrodes. The 
voltaic arc proper Is due largely to incandescent carbon 
vapor. Such subjects as these are· treated In different 
work!!. No work can well be named which is restricted 
to such topics. 

(5976) H. E. says: Kindly give me a 
recipe for destroying moths and worms, such as in­
fest upholetered furnitnre and min carpets. 
A. Alcohol . .............................. 5Otl parts. 

Naphthallne ........................... 10 " 
Carbolic acid.......................... 10 .. 
Cam.phor.. .• . . . .• • •• . •  . •  . . . •  .. . • ... • . •  5 " 
Essence lemon.. .. .. ... ............... 5 
Oils of thyme,lavender and savine (of 

each) .............................. .. 2 .. 

will use three wires. as there Is no good means to make a 
ground connection. A. The annexed cut will give you 
an Idea of the method of connectkig up the reqnJred cIr· 
colt. The normal position of the switch wonJd be on the 

point, a, connected with the bell When it Is desired to 
caJJ, the switch arm Is moved over to the contact, b; after 
the call is answered, the switch arm at either end of the 
telephone lIue is thrown off from the point. b, and left 
oP\ln. As soon as the conversation Is Ilniehed, the arms 
are returned to the point, a. 

(5986) C. W. H. asks (1) whether a mag­
neto telephone will work on the same line with an eloo. 
trIc telephone' A. Yes. 2. Also please give a diegram 
of a lIUl£Deto telephone on a line 1.000 feet long with This can be need by sprinkling over furs. clothes. car- common eiectrlc belle for calls. Please give the di&grf!m pets. fnrnlture, etc., or, better etill, by application by a with the smallest number of. line wIree possible. A. spray producer. See reply to query above. (5977) . P. M. asks (1) if the current from (5987).T. S. M. asks: 1. On a common an induction coil wonJd be of any use If it was constant. slide valve engine, cylindfu. 12+18 inch, how large ought A. Yes; it might be desirable for SOme work .. 2. Ie the the eteamimd exhaust pipe be, Ie it best to have the ex­current from an induction coli the same as that of an hanst pipe larger than the steanJ pipe' If so, how much alternating ciment dynamo' A. It is the same in gen- larger? A. The speed of the engln� Is. also an indication era!, hnt the form of the wave curve may be quite differ- of theeize of the eteamand exhanst plpe. If your engine ent. 3. Why cannot an alternating current be need to is to run &tSO !eVolutioneand under a � inch eteam pipe ring an ordinary bell' A. The alternations are too and 8 Inch e:I:hau!t pipe will be the proper size • . If a rapid. . high speed engine of from 125 to 150 revolutions per (5978) T. R. E. writes: 1. l have a piece minute, a 8 Inch steanJ and3� Inch exhaust pipe will be 

of pyrites J � trying to solder a scarf pln to it. the proper sizes. 2. How fast can a cast Iron band wheel 
Is there any way 1x1 get it back to lte bright color 8gaiIi , 17 fllllt diameter, rim 14 Inches wide, and IJ.1i Inch thick, be 
A. You cannot restore the color and lneter. Use cement I run with safety 1 A. The band wheel u stated, it a solid 

casting and eoond, may be run at a velocity of 400 t:eVO ' 
lutions per minute with safety. If a split pnlJey with 
a bolted rim, It shonJd not be trusted for more than one­
hal1 the velocity above stated. 8. Will lime In a boiler 
cause the tubes to leak' If �o. what Is the best remedy' 
A. Lime does not make boiler tubes leak. unl_ It should 
become so thick as to cause the tubes to become over­
heated and by their expansion disturb the joints. Boilers 
In limestone dletrlcte should be treated to a dose of canetic 
soda or lye, My at the rate of a pound for each 5 horse 
power. as ofteu as once a month, kept In the boiler for a 
day's working and the boiler then thoroughly cleaned. See 
Davis' book on .. Boiler Incrnetation." $1.50 by mall. 
4. Some boiler makers tell me that in putting new tubes 
in a fire box boiler It is best to let the tubes extend out 
past the tube sheet � or !14 Inch; expand to them without 
beading them. Others say It is best to have them the 
proper length and bead them down on tube sheet. Which 
Is the best and most durable way, A. Tubes of loco­
motive boilers at the fire box end. If well expanded and 
projecting ends turned eJJghtly out, should project no 
more than � of an Inch. If left longer. they are liable to 
be burned and become ragged on the edge. Close bead­
ing the end of the tube Is old style. and should be aban­
doned. The beading tends to disturb the perfect joint 
made by expanding. 5. What Is caustic soda, and where 
can I get It' There Is not a merchant in all this country 

that can tell what It Is or where it can be bought. A. 
It Is sold as canetic lye or canetic potash. It Is sodium 
hydrate. 

(5988) W. W. W. asks: 1. What is the 
principle on;whlch cream separators work, that is, how 
Is the milk separated from the cream' A. The differ­
ence In specific gravity canees the separation. Long 
standing or centrifugal force may be applied. 2. What 
Is the best way to learn electrical engineering-to take a 
college co rae or to enter an electrical establishment' If 
the latter Is the better, please tell me what course to 
adopt to get Into one. A. Go to a college. For courses 
In factories apply to the General Electric Co.. Lynn. 
Mass., and Schenectady. N. Y. 8. Where Is Lake Copals, 
spoken of In your last ScIENTIll'lC A1DIBIcAN' A. Lake 
Copals Is'situated in Greece. 

TO INVENTORS, 
An experience of forty-tour years and the preparation of more tban one bundred tbousand application. for 00-

tents at bome and abroad, enable u. to understand tbe laws and practice on both continents, and to possess un­
equaloo facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all foreign countries may b e bad on application. and per80l18 
coutemplatlng tbe securing of patents, either at bomeor abroad, 'are invited to write to tbls office for prices whloh are low. In accordance with thetlmes and our ex­
tensive facilities for conducting tbe business. Address MUNN& CO., omce SCIENTIFIC AMERICAN. 361 Broa<!-way. New York. " 
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Por which LeUera Patent 0' .... 

(Jnlted Slatea were Granted 

April 17, 1894,' 
AND Ill'&CH DBA DING THA.T DA.TB. 
[Se� note a tend of list about copies of these patents.] 

Acl«J, apparatus for distributing carbonic. E. 
AIr �X� iDixi.iii i.iiparaiii.; &y'& Keams::::: gIt�f 
11��tl�:e a:=::1:;:.owden •••••• ••••..•.•.•• 618,.55 
Album. pbotOlU'8ph. J. Ekval .•••.•• ••• • • ••.• � .••••• 518,3t6 
Am��:���ld�r::ds�����. ��. �?.���� 618,M3 
Amm6nla liquor. apparatne for caustlclzlng.lIl. Solvay .... ; ... ..................................... 518.429 Ammonia; PurlfIIDIl. E. Solvay ...... . . . . . .........• 51S.428 
=�n:��er ·lw�':,\��:::::::::::::::::::::·:: g}g:� 
Armatl1l"4lo eleetrlc motor. H. P. Brown . . . . . .. . . .• 518,562 
ArOlatone for dynam�lectric macblnes, E. TboOl80n .. .. . . . .. . .. ............................. 61S.290 
Autographic �Ister. W. L. lIlgry ..... : ......... .•.. 518.200 
til: t:�'J:!i �.�����imi;,iiiOii::::.::::::·.: ��� 
Axle box dust gnard�r.,..W. H. Wright ........... 51S.385 
Axle lnbrlcato� car. \'V. tl. Wright ................. 618,384 
�:fiot��x���H.�;,hur ............................. 518,361 
=':ir.w==ft"o".i �ak.·:.-�& .. ;;::::::::::::: il� JJearmg for shafts of lawn mowers. E G. Pass-

more . ............. ............... ................... 61!!.168 
:..��.!:t6'r�'i.'i!�o:;il�h&�/& \.��.r..::: ::: gl�;lm Bev

::-:\��y al��.���. �.��. ����� ��?����?: .�:, 518,677 
Bicycle. H. La Casse .................................. 518.'11 Bicycle. C. E. Whitaker .............................. 518.338 
Bicycle crank. F. F. Ide . . ............................ 61S.456 Bicycle, folding. M. B. Ryan . . . ..... . ............... 518.300 
li�gl: ���.r�l

m
���l:.·. � .�:.�'. ����: �::::: �l�:� 

Bl1Ilard cue lock. H. C. Hart ......................... 518,317 Billiard tables, device for marking balk-lines on. 
S. S. Harman.... .. ..... .. . .... .. . ..... .. .. ... ..... 618,450 

��:..��
t
'Y:ieLD!;gtggd8'bO,;riC' ·"'''''''''''''''''' 618,368 

Boat. See Paddlewheel boat. 
BoUer. See Steam boiler. 
Ggil :���.b:��e���s�n�����:: ::::::: :::::: :::'.: g� Book, duplicating order. E. D. Gibbs ................ 61S.tOO Book rack, G. W. Parker .... ............ ............. 518;573 
Boot or 8UGe nppers, machtne for creasing, G. Knight . .... ... ..... . .. .... .. ...................... 1il8,410 Boring macblne. Meggenbofen & ConrtrIJrbt . .. .. 618.262 
Bottle wasber. H. La Ca •• e . ............ . . . ......... 518.322 
Bottles. macblne for removlUjl tinfoil from. E. Rantz .............................................. 1>18,275 Bottllng,macblne. R. KollIker ....................... 51S.527 
Box. See Ballot box. Collapsible box. Twine box. 
Box coveT. a<!justable, G. W. Stoker ............... . 61S,DM 
Bracket and card bolder. McArdle & Furay ........ 618,326 Brake. See Car brake. . 
Brick machine mOUld, J. Leonbardt ............... . 
��are:"r1t��J'l����::.�:. ��?����,::;:::::::::: 
BrOiler. W. HaUe ................................... .. 
Brusb. revolvlng cleaning. W. R. Nllrhtlngale ... .. Building. C. A. Prarl{,' ............................. .. 
r.:n����?�gtiiu����n.t°8a�l;lt

l
.��::::::::::: ill532 

Bur'l'al casket. Stein & Rappleye .. . .. ................ 618 .553 Burner. See Gas burner. Hydrocarbon burner. 
·��tfe't�::::'= :::a:��r"eJ;:f: ::��:::::::::: .. : glUtAl 
g�Ii,,�>;;J\�rin�;,Jft�:.'!�·R:·siilJ·liird: : .: ::: ::::::: ::: gl�:rl 
8::,���

r 
Ja

r e!n�'b�efin!=ii:""""""'" 518.438 
Car brake, It'. E. Gllllng ......... ........ ........ ..... 618,401 
g::: ���n�; r. i!'W:r.-:::::::::::::::::.:':::::::.:: �lt� Car coupling, J. W. Ramsey .......................... 618.3Dii 
Car. electric moto!. H .. P. Brown .................. . .. 51S.221 
Car fender. tram. �'. S. Hogg ......................... 518.571 Car llraln door. box. C. F. Langen ................... 51S.528 
8:::·s=..�ra'i,l<j�=e

C
c�W."b�¥!,�riiii ... ·.·:.·.·.·::.·.: m;Mi Car ventilator. G. A Boyden...................... • 6ts;2al Cars. controller for electric railway. W. H. 

ou:.���j: wrench for; TiDi"aciIDii: T: '�il;jli"iaon: 618,2&1 Jr ................................................... 618,5a3 Case. See Pre8ervlna case. 
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Cash drawer and manual recorder. Eo H. Mlnnlgh 618� 
('ash r8lllster. Indicator. and recorder. a Cook . .. 518,34t 
Cas�����: .. I�?����: .. ��.���.��:.�:.�� 5l8.2m 
Cask. Stevens & Baker................. . ......... .,. 6l8,63'l 
8:!:��Ji��'6!,".itC:r�c�og{�·::.·.·.·::::::.·.·:::::::::: m:= Chain. R. A. Breii1 . .. . .............. . ... . ............. 518,(81 
Chain drive. T. Corscaden.. .. .. .. ..... .. .. .... .. ..... 6li!,3IJf Cbaln making machine. R. G. Barnes et aI .......... 5l8.U1 
8t:�t��1 \-�::&·carmlCJi8ei.·::::::::::::.:: g� ChImney c wi, Faulbaber.t Koch . ............... .. 618.'lI18 Cblorlne, making. W. Donald ................ 618.445, 518,446 
Chopping knlfe.F. H. Rundell ...................... 6l8,2'l9 Cigar tip cutter and dice throwing apparatus. R. 
Clg��t::!'.1c�.i�·L:L: Mai1iei1i:::::::::::::::::: fI::l Cleat. ceUing. H. P. BalI.. ............... ........ .. .. 
81:�t;..

c
�:I�

g
B}f;,ftir���::::::::::: ·:::::: ::::::::::� 

g:r.,�?�l:;l:i�i�';,�;��b��;,�e�.�I!�� .. : ..• :.: .. : •... : 
81gtl:: �n�:��:fw:'��� :m�i�3.let: 'F:'&; 

w. Lewis ........................... .............. . 618.m 
Clover feeder. W. E. Ayers .......................... m;oo 
ggf:'c���o��J";;,�bt;,:I;: '10: ·LeWi·. CrY::::::::.: 11,� 
Collapsl ble bO� A. Ortb ......... ..................... 51S.270 
gg::'J':,:':'��d ie!!r::�r' ·heater:·ooiDiii.i;;d·,;,n.: 61

8,(88 
f .. ce> J. B. McCurdy ......... ................. , ... 51S.m 

Cooler wr cinder notcbes, S. R. Fellows ............ 6l8,4JIj Corn cutting and shocking macbine. A. B. Rob-
Inson .................................... .... , . . .. .. 618,fi61 

Co'¥-:;fo���?�:.��k.� •. �? .�?���� .. ��
i
.����: �: �:. 518,858" 

�re,':.b��b1;,':�': �:��':!i.:r; c1!&:{fJ!I�':M;d; MB.i8'I W. E. Elam ........... ... , ................. . _ ..... 51W/i Coucb, swinging. J. Keller ............................ 518,547 
coui'o�r� �if."ir���··(�.������.�. ���. �?�;� 11.41& 
�':E�tn'ii m�'fR,"::: '§���

I
�:inlson .................. 618,249 Cup, fun:nel, and stopper securer, combined, A. 

C. McAlplu.. ....... ...................... .. ..... 618,1iOO Cupola furnace. J. BI .. 1<eney ......... . ............. 5l8.(!12 entrent motor. universal phase alternate. T' 
Cut�':,�":!i.ir.·o: 'KiiBiik iui::. :'. :'.::: :'.: :':::::.:::: iltm 
���or���t�J. tlf. �::'':i'nt�� ���:: ....... 61S,liQI 
Derrick. W. R. Close. : .. .... .. .. .... .......... .. .... 518.226 Desk. wall. J. F. Figgins .............................. 518.66'1 
R:�� �f�:��gF�'ii�c\'v�.f!:. ��?��::: :::: :: :::: ::::: f}g:� 
Display rack. rotarY>.,F. A. Jewett .................. 51S,626 Door hang'!!. M. C. lticbards . .. ... ..... ... , ......... 618,270 
Door stop, w. M. Coats .... ............ ............ .. 618,348 Dre •• prorect01: .. 'p. H. Still .......................... 518.378 Drop press. G. \'V. Peck .... ....... . .... .... . ..... : .. 618,SIiIl 
Dry"oods board. G. �treau ...... .................. , 518.lr!9 Drying cbambers. apparatus for hanging webs In folds I'f. Mather & Cbrlstle ...................... . 61S,IiOI! 
��Er.:'e. Kr!k�w:'l,:&i8::: :: :::::::::::::::::::: gltm 
�!�l'f.Pj:t:{.� �:. ��� : .

. : .. : .... : .. ::::::.; .. : .. : ....... : g}g;m Eirg tray. F. F. BischOff .... .......................... 518.841 
Electric current recorder. J. W. T •. Olan ... ........ 51S.ss. 
Electric current rellulator. A. G. Waterbonee . .... 618.3IiQ 
�l:�m� ��: � ����'r.;,�e.?·:'���=:: �}g:= Electric machine. dynamo. H. E. Dikeman .. ..... 518.444 
Electric machine regulator. dynamo. L. aell. ..... 518,218 Elec ric machine regulator. dynamo. W. H. 

Elkins .... .............................. . ........... 518,232 Electric macblne regulator. dynamo. C. L. F. 
EI.:��e.:-,;,ier:T:Diixio.ii::::::::::::::::::::::::::· ilratr Electric motor. H. P. Brown .... .. . ................. 518,561 
ru:��� :���.�o=IY�:'E.WTggg,��:::::::::::;:: �� Electric starting .witcb. �'. V. Hensbaw ........... 51S.� 
Electric switch. A. Ekstrom ......................... 5l&.1!} Electric swltcb. J. B. Smitb ........................... 618 •• 
Electrical contact mecbanlsm. J. F. Blake ......... 618, Elevator. See Hydraulic elevator. 
Elevator door operating mecbanl.m. E. C. Jenk-

Ins.... . . .. . ........ : ........ : ............... 518,{()8, 618,(011 
ru:::�g� f�' :'!�':'���o���l::'��'lf.·Fiiii';y:: iltfM 
Engine. See Rotary engine. Rotary stea", en- . gine. 
Excavating and reHlllnll.lly8tem ot, B. J. Coyle ... NS'm 
Exhibitor. CSBket or C<lllin W. P. Boerman ........ 618: Fence macblne. wire. W. P. Bandall.. ... ... ....... 518, 
Fence. wire. J. & C. Lane .... ................ ........ 5l8,bOO 
Fender. See Car fender. 
Fiber brake. crnsber. and cleauer. J. F. L·ester .... 
�1l':�£���f;n��':.,�':i.�i>�1i:�����a.:::: :::::::: 
Firearm. breecb-Ioading. E. Elder ................ .. Fire escape. W. S. Parman ........................... . 
Fire extlngulsbln" apparatus. A .  L. E. LecbJu1,ler 
�t ��{r��:r;<fOl'.dlr�x,:(et:.������:: :::: Foot rest. C. B. Demarest ........................... . 

Furnace. See Cupola furnace. Reverberatory 
and regenerative furnace. SmOke consuming furnace. 

Furnace. E. B. Coxe . . .. ............ .. ................ 618,5'11\ Furnace. Engelbacb & Bretberton . . . ... . .... , ...... 61M!18 
J�a:;: �t 

h
g���;,�.

I
a:o:f�

I
��f �:l�:'iii;'i:& 518,415 George.. . . ... .. . .. .. .. .. .. .... .. .................. 51S.417 

=�t��';.:��t���
e
l,.':,yM�����:.J: �'. �t:"��. ��:� 

��������� ��"j;""!'':e�'l,��:t�::a �l.':,':Jff 518,51
. 

���;'.;,. ���. 
t�� .. �e:

o
.��:� .. �� .. ��e:. ,�: 618,lm Gate. See Elevator gate. Genera tor. See Tbermo-electrlc genera tor. 

g�':i1"e. '.a����t��·.�:.�������·::.':::.·.:·.:·:::.:::�}�m Gravestone or monument. O. W. Smith . . . . ..... : .. 518,562 
GUD, cane, O. Janke . • . . •  

' 
• • •  

' 
. • • . ..

.

. . • • • • . • • • • • • • • . • • • •  6:t.S:MG HammQCk �tretcber or spreader. R. C. Funke ..... f>l8,!i1i8 Hand bllll. J. M. Allen . .. . . : ......................... 518.478' 
�:g::'"����aRlg,.

lt. �bl��!�:: ::. :::::::::::::: :.:: : g1
8,57 

Harrow disk sbarpener. J. T. Barker . ............... 6 
Elarrow. pulverlzlng ... J. Bo.ton ................... ; .. b Harrow, rotary. H. uromer . . ..............•......•.. 

Harvester, corn, E. E. Witter . . . . . . . . . . . . . . . . . . . . • . .  

�t!,�d'geeL���g�geiii.ir:"···········"·"·" .. 
Heating apparatus. hot air. H. P. Judson .......... 518,21iO 
Hed

l:ll ���. ?� .. �.� .��.��I���� .�:. �.I���?�: :'!-.: 
Heel. Morrison & Purser ........................... .. 
�I�:: W .c���g,��ii: :::: : :::: :::::::: :::::: :::: :::: 
Hltcblng device. horse. J. G. Engberg ............ .. Hook. See Snap hook. 
Hook. D. W. Holden .................................. 618,452 Horsesboes. combination tool for punching and . creasing. J. Whalin . ... .......... : .......... : ..... 51S.13& 
Hub. IIHltallic. J. H. Gray . ........................... 618 4118 Hydraulic elevator. C. J. Dudley .................. .. 
Hydraulic elevator. J. G. Stamp .................. .. Hydrocarbon burner. A. J. Blackford ............ : . Ice cream free er. J. SchaUer ......................... . lpcubators. thermostatic regl1lator for. G. Ertel.. lusul .. tlUjl turnbuckle. H. P. BalI. .................. 5 .  . 
I��:I:�i:�:

I
�a�bl:!��r:�Miiier· &; 'Gcorjiti:::::: g}g:m Jute or otber b8jllling treating. Lebman "" Kraus 518,M9 K8Il roiling macbfne. W. Arnemann ............. .... 518,889 

Knife. . See Cbopplng knife. Peeling knife. Skinning knife. 
Lamp. G. A. McCay ................................... 518,531 
Last block fastener. C. W. Moore . ................... 518.1i09 Lawn sprinkler. S. B. Black .............. . , .......... 518,00Q 
Line prop. W. C. AppleJrate .......................... 51!!,''It Lock. See Safe lock. Loom picker motion. J. H. Palge ....... _ ..... ..... . 518,&24 
t������ngS:ea�::.el.f brfci.r�:'1<er . . • . . . . . .  , ..... 618.'25 

hUbr l:.to.;i !Jt,��(i:;l =�i'�;,;;m08: '.00;' ru; 518,257 
"f.:r exciting HeIdi' L. Bell . ........................ M8,:n7 Matrix drying mach net E. & A. E. Hall. ........... 6l8;669 Measuring Instruments. damping devlce for elec-trical. F. Holden .................................. 5l8,2«i Measuring Instrument for multi phase systems, 
electric. E. W. Mix ................. ............... 6� Metal s8,wlng macbine. J. F. Lundabl. . . ..... . .... 618,D72 

Metallic tie and rail fastener. Armstrong & Wads-wortb . .............................................. 518,139 Meter. See Cut-out meter. Electric meter. MIca. splitting. J. Fo Ids. Jr ......................... 518.23'1 Milk bottling mscblne. W. A. Clark . ............... 51S.lDI 
Milk can attachment. A. D. Rlcbman ........... ... 518,5W Milkinlifmacblne. Ferguson & Danks . .............. 618'.-Mill. See Ore crushing m1ll. Mirror. combination. P. WlederBr .................. 518,383 Mould. See Tank mOUld. Mould foundatiou. Miller &: George ................ 618,418 Motor. See Current motor. Electric motor. Mower attachment. M. SZukals1<l .... . . ......... _ .. �419 Mule and twiner. sell-actin". J. R. Wain ..... ..... 518.433 Musical Instrument. A. H. Beyer .................... 618,%19 Musical Instrument. F. A. Richter .................. 518,8211 
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Paper cutter. roll. D. McLachlan .................... 618;422 
Pal'er manufactorie.. pulp catcher for, A. G. E. 
P&8t�

I
��

r. confectlone':y: . 
machine' fO': 

. formiDii 518,238 
article. of. D. M. Holme •........................ 518,W 

�����:r��/1;�' J[.:!
I
�·o�e�.�:�T';ieriiig 'and' mart; 618,1iOl 

Pil�� .:gl'h�
t
�; 

f
�d �p�!'t':

.
�J� preserVinii: 6l8,S'12 

PI�' t;Jg\!':::eij,'y pip.;:" ...................... 5l8,364 Pipe from mandrelB, removing artltlclal. W. A. 
P1.,!���g' devi"i.:·w·.T 'Iii' . on':.: : ',',',',',','.:'" :.:: 518, 
Pipe making machine. W. A. �p80n .............. .. Pipe wrench, Wynn &; Gllle.ple .................. . . 
J:1::::r���::'�:;�'g�Sr 

E
w�rg���i,;ason:::::::: g�� 

J:o
¥.te

s".;.:"'��rt
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· 
KU

t
�n ............................ 518,400 

Preserving caoe. 11. � Streator ..................... 618,286 Pre... See Drop preoo. 
Printing devI"'ii hand. Smith &; Tri�p .. .. . .. ....... 618,515 
Printing preo. ellvery apparatus. • G. G06"i'�.24I. 618,242 
Printing pre .. e.. perforating mechanl.m for 
Pri��

d
: ... f'p�:.�

e
�8CiiinefO'::C:F:W:Li.ii� 

6
l8,505 

'eieutific �tue�ieal. 
Spoon. H. H. Cabot ............................. .23,�, 23,196 
���e�·O�l.el!iCk;.rd::::::::::::::::::::::::::::: �� 
Table top olab. T. Yokel. ..................... 23,202 to 28,2(f> 

TRADE MARKS. 
Boilers, hea tin� and power I Howe, Hopkins & Bas-

oett ............. .................................... 24.!'IM 
Boots and shoeo, Versteeg-Grant Shoe Company ... 24.528 
B
ra

�� �\�ar
n
��icr:

e
�F' �:1:t�:8t f�tr��r:� 

Stanley Tool Worko ............................... 24,662 
�:::!,g�8 ��

a
�'n,

o
�mge� 'iforeiice ':M8iiUf�{�: 24,533 

Inl': OJmpany ........... .. ..................... 24.527 
Confectioners' oil dre .. lr:;g. Che.apeake 011 Com-
Ele�� iiistiuD:leiits for' measWiii .. current': Po.: 24,547 

tential, and resistance. Queen & (!omp&ny . . ..•. 24,566 
Extracts, flavoring and perfuming, C. S. Netter .... 24,545 Eye water. A. Eo Brady ............ . ................ 24,538 
Flour, oatmeal. and crnshed cereal •• Eo Elsworth 

&; Company .......................................... 24,551 
Flour, wheat, S. GreeD ................................ 24.552 
r;l��: �Pa��' ir��8��� ����:d(�'h��

n
Cliamiier;; 

24.
553 

Glaos Com pany ............................ 24,559 to 24.561 
Glas •• pialn or ground weet. Chambers Gl .... 

Company ............................................ 24,558 
Jewelry ornamented with precious stones. dl .... 

mond. excepted. H. R. Benedict ................. 24,524 
Lard. Anglo-American Provl.lon Company 24,IiM to 24,557 

I.NSTRUCTI ON'� MAIL 
In Architecture. 
Architectural Drawing. 
Plumbing. Heatllll>' and Ventilation, 
Bridge EnglneerlDjr, 
Railroad Engineenng, 
Surveying and Mapping, 
M:�:::l�al. Drawing, 
Mining. 
Engll.b Brancheo, and 
ELECTRICITY. 
Diplomas awarded. To begin otudent. need only 

know how to read and write. Send for FREE Circular 
o! information .toting the .ubject you think of .tudylng 
to 'l'he Vorrespondence ,"chool of Mechanic. 
and J ndustrinl SCiences, IScranton, Pa. 

4000STUDENT£ 

[APRIL 28, 1894. 

12" DRILLS I �����*r:�:.TT4i�DIo�::' 
Correct In Des�&'n, Workma11ship, and Priee. 

Stave Mill Machinery 
and Veneer Cutting. 
Send J<Yr Cat. A. 

Handle Machinery 
for Turning Handleo 
for Broom.. Axe .. 
etc. Send for Cat. B. 

W nod Pulp 111&­'b�f'iIY' Send f<Yr 

T revor Mf&'. Co. 
Lockport, N. Y. 

fn��m��!n�1n aru�cte�nPo!�"i��! 
fertilizer.ohouId contain .. t 1e&8t 6 per cent. of Pot88h. 
Fertilizer. for Potatoe8. Tobacco. Fruits and Vegetableo 
.hould oont .. ln from 10 to 16 per cent. of Potash . To ob-
�
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phate of Pota.h and Kalnit. In.tructive pamphlet. and 
Information free. Addre ... 

GERMAN KALI WORKS. 
BENNETT BUILDING, NEW YORK CITY. 

mam. ......... . . .. .. .. . . . . . . .... . . . . . ...........•.. 

���%�rF��.teg;,�.������·::. '::.::: ':::::::.'.:: (; 
i1:A�r�i �;.� •. Ja����,: eiFii8& cl.;::::::;·:::::: �� 
Medicine to neutralize the elrect of microbes on 

I the phy.lcal .yotem. tluld, Goodm .. n &; 
Macatee ............................................. 24,MO 

BUY 
TELEPHONES 

WELL DRILLIIG IACIDIERI, 
MANUFAorURED BY 

WILLIAMS BROTHERS, 
ITHACA. N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Pump. air. wour &; Hyde, Jr ....................... .. 
Punch, tlcke� J. M. Black .......................... . 
g���y���r.O I::J��g

a�d
S:��'i'r��JCi.: 'iDanufa';': 

�:n��e GB2;kZi��'i.· 
. i>i.j,iay rack." ... 618.386 to 618.388 

Railway bond. electriC. J. Meyer .... ........... ..... (; 
I::I::� �n��I�i!a�c, J���B8iilioizer:::::: :: (; 
Itilway• elevate:\ C. C. Burton ..................... 618, 
Ka::::�·.'f:�!;;le;,t�;"

C
:�3�l;:i:::·.:·.:·:.:·.:·.:·:::.: g 

Itll::� :�t;�.�����r:.la.(k�I���:�:::::::.:·.: gl8 B:g way track and car. C. C. Burton ................ 518, 
. ��.

o
i:;.".:;.��.�.����·.�����. �� ���. ���: 6l8,457 

Recorder. See Electric current recorder. 
���::����J:'�:���n�·.����::::::::::::::::·:.:: 
I:��

t
'lfoo ��:.;'git.pliiii regiiiier:' 'Cii8Ii'regi&: 

ter. 
Regulator. See Belt rel<ulator. Electric current 
Re=�.::!r�;.y �t=���!"t:�r:'�, Eo F. 
R���:A:b:·Dink;,y:::::::::::::.:::::::::::::::: m: 
ID::�

o
�':r�';' �n1J'�!�r '0': W:iiieam,;::::::::::: 

ROd .. machine for otrall/:htenllll>'. P. M. Haas ...... 6 
Rotory engine, G. W. Morthland .................... 6 
�t:g :�::�:: �: ���l�:!oii:::::::::::::::::::: g 
Rotary .team engine. William. &; FI.hAr .......... 6 
8accharlne juices. purifying. G. G. Tiemann ....... 6 
���:"a;:��l.;l�:K���::: ·::::::::::::::::::::: i 
t1:1��w�·J:·l'JI;;::::::::::::::::::::::::::::::: g 
�\.":.3�J'.r.

e
�.1!�\{!!'.:���fer�·.����:::::::: ::: (; 

IlaBh faotener. G. M. Kimball ...... ..... . ...... . .... . 
t:t t�la:�' ��Ii.���.iii::::::::::::::::::::.: 
8&w frame. R. J. Moxley............. ................ 420 
t:::r�c�:::�!-!miar: ·ili. 'iIi: TIioiDBii::::::::::: 51B.� 
8ca.le. pendnlum, W. J. Graves ...................... 618.646 
Scraper. road. T. R McKnight ............... 618,268. 518,269 
8crewdrlver..§. I. Snyder ............................ 618.472 8eaJ. bottle,.u. Robinson ............................ 618,m 8eed. In envelopeo, machine for packaging, E. 
Sepaa::.�or: "see ·cor.;:;.;,ii8.i-iiiiir:·· .. · .... ········,·· 618,m 
=:v.:��:-in!nrf�)r:' ... erucaily.&djru.tiiig.Wlii; 618,246 
She��'rii;;1 ... '!.u.c��O:::'.miiiacin,:lng same: 'J.' 'Lee � 
Sh

":!rt":,"b.�iL.��
h
��� .���. ���.� ���.��: 618,376 

8heet metal pipe. C. S. ilamlln ...................... 6� 
�t��\�:�';;"6'g�i::of�era"11'I��[Yii: Bartiett·. '.: : m:� 
Signal. See Railway signal. 
Signaling device for croooingo. automatic electriC. E. A. Hermann .................................. . . 8kate, F; Kalkner ................................... .. 
=�r�����'i:; f:r'::'a�e:j:'A:BaidWln:: : : :: ::: 
t�f1n�o:::rJ!·.!'d ':'o".:!�liiiig ·';tatli'iic;.:· .iPP.iratno 

6 
for. J. K. Gore ..................................... 618,240 

�g�r:�
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g
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m
gifX�'t�b�i.P.����blned:·R: 

51
8;«7 A. Hammond ...................................... 618,502 

Sprl nlder. See Lawn sprinkler. Bta mp canceling macbine, G. E. Barnard .......... 618.440 
��:'Ji�I'!'::"�i8:h�i.�:.���·.·:.·.·.·.·.·.·.·.·.·.·.·.·.·.·.:::: i= 
��:::: ��il:�: �.'it.'1J�lney.::::::::::::::::::::::::: glt� 
Stone. artltlclal. E. Goode ............................ 518,239 
�t����.

tI
�';,e���tgj,�:.

lr ........... ' ........... 618,29l 

���.oem'1r�:r"i.�: W. Thew .... .......... 618,Gl 

Sulky. w. F. &; S. E. L1mpn ................... .. .. ... 618,5Q'1 8ulky.G.J.Loomi ... ... : ............................. p� 
8uopenders. F. Wieland .............................. 51B,II83 
8wltch. See Electric .wltch. Electric startllll>' 

.wltch. RaIlway .wltch. 
���3'�hda:.r�M��: ��:& ·Burk::::.: m:� 
Telephoneexch&D&'e oyotem, Sabin ts.%����, Q18,33f. 
Telephone oyotem\ Sabin &; Hampton .............. 518;332 
Telephone transm tter from oecondary batteries, 
Tel�p�o��/ppa.r;,:tru.:·C:·Mijdi.·.·:.·:.·.:·.:·.:·:.·.·.:·.:·.·:: m:� 
�1=g,'!.1;,:#:I:�'i.�'r;rro�iI���;·::::::::::::: ��m 
���met:.r8c�i'!!�iii: wrencii aiKi ·.traigii';; 518.«2 ener �lj E. W. Oakey ............................ 618.328 
Tie. 8ee .... etaillc tie. 
:t:l!:'p:g�;�·gin!�:' E�{t�:liiOn:::::·.: :',' ,'.:'.::::: �= 
TI··o, pneumatic wheel. T. A. Egan ................. 618.229 
Tool, oomblnallon. F. E. Snrger ....... ............ 518,283 :t:�� 

��Il"nw..o:t�:a:· M. Veloor ....... .  : ........ 518,295 
Trolley wheel, J. D. An.ley .......................... 618.362 
:t:�:::z .. ':T.':��'v�����

I
�.� 

.
.. �����::::.::::: grn:� 

Truck, J. M. K. Pennlnk ..... ......... . ............... 618.535 
��� �� ����y"'l�f��

e
�.;'.;nrnJic

Fi
6':;;,r: ·c: 'j: 518,235 

Trn�""�aiiway:·i!ioi�er&·wessei:::::::::::::.::::·:.: i}g:� 
Tube .topper. E. W. Craine .......................... 618.226 
TwIne box. J. W. Herriott ........ . . . . . ........ . . .... 618,50( 
�:l!:: g�����a: l{: ��t�n::: ::::::::::::::.::::: gIR'Ws 
Valve mechani.m. rock drill, R. L. Ambro.e ...... 618�12 
Vehicle ooverand .upport tnerefor. J. H. Bau .... 618,376 
Ventilator. 8ee Car ventilator. 
W88her: See Bottle wa.her. 
;:"t!:ng.g'�.!l�n�:-�:I���':;" regUiator: . "C;" X: 618.W1 

I)·Ebw ......... .. ....... ......... . ............. ... 618.22'1 
Water wheel regnlatlng apparatuo. 8e.slono &; 

Van Emon .................... .................... 518,282 
Yraterlng pot, J. R. Wothe .. poon .... ............... 618.437 
;:ifo�'i:i;.��:�'f.J::.:::..;'o��?I?W�\i·: Dowiiing.: &l�� 
Wheel. See :L'rolley wheel. 
Windmill. A. V. Wlnel<arden ........................ 618,300 
Window. 0 Ode. M. Zennier.. .. ... .. ................. 618.003 WIre lQOp •• machine forformlng. White &; Lager-

w,,11 ............. . . ...... .. . ........ ................ 618.381 
Wire stretcher, G. W. Hugho ....................... 518.406 
Wood. kindling. W. F. Hutchln.on ................. 518.241 
;�

:;.
�rlriJ� 

Fi��
b��:'n� .

. 
Lyon ..... . ............. 6JB;529 

Wringer. See Clothe. wrmger. 
Wrltlngmaohlne. Eo Griffin" ........................ 618,499 

DESIGNS. 
Car body. J. Commerford ............................. 23,208 Key top, Graham &; Savell. ................ ..... 23,1111, 23,198 Mirror frameo.J.J'.inLockwood ..... ............. ..... . 23;2Ot 8acIt, W. W. .. ................................. 23,310 

Minerai water. natural. Waukeoha-Lithla Spring 
Company. .  ... .. .. .... .... .. .. .. .... .. ............. 24,531 

Mineral watero, Gerol.telner Sprudel W. Casten-
dyck. . .. . . .. . .. . .. .. . . . . .. .. . .. .. .. .. . . .. .... . . .. . ... 24.600 

8¥::;::i'�:'o!s. L�erine·.: and' 'grape 'fruii: 'w: 24,626 R. Hillyer... . .. .. . .. ... .. ... ... . .. .... .. . ..... . ..... 24.M8 
Paper and envelope •• writllll>'. G. B. Hurd &; Com-

pany..... ...... .... .... ... .. ................. �522, 24,523 
Preparations, line of proprietary. Foley &; Ulm-
RaI!'any ................................................. 24,fi39 
Salt.
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IirJ'es��xtiJ�v�ri:I����To�Iilrd 'comj,iiDi �:� 
aploca, Ceylon spfce Company ...................... 24,M9 

Vermouth. Glus_'1Ppe &; Luigi FrateJII Cora ......... 24.535 
Wa.hlll� tluid. W. M. William ................ ...... 24.544 
Water motors or pum,,", G. J. Robert. &; Company 24.565 
Whl.ky. R. Hewoon ................................... 24,684 

ORDINARY RATES. 
Inside l'll&,e. ellch IIlRe"lion • •  7lJ centa a line 
Bllck l'lllre. ellch l 11se"llou • • • •  51.00 Il line 

IT ror· some classes of AdvertiBements, Specia! and 
Bioher rates are requi1'ed. 

The above are cbarge. per ""ate line-about eight 
word. per line. Thl. notice .how. the width of the line. 
and 10 oet In &gate type. EllI>'ravlngs may head adver. 
tisements at the SBme rate per agate line, by measure .. 
'Ilent, &8 the letter £re8B. Advertisements must be 
�g:1J� �t 
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WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block. CHICAGO. 

Laraut Manufacturers of 7'elepho nes in tlw United states. 

TECHNICAL SCHOOLS: THEIR PUR-
pose and Ito Accomplishment.-By Prof. R. H. Tbu ... 
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of tecbnlcal education In the United Stateo. and its de. 
velopment 88 a part of a atate and national system. 
Contained In SCIENTIlI'lC· AMERICAN SUPPLEMENT. 
fa"J'at��1! o"t:ge a�ft;om .:;r�:.,!.':t�:I':.�:. each. To 
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KNITTINI MACHINERY. 

SHIRT MACHINES, SLEEYERS, 
BAR STITCH MACHINES, etc., 
are made by SCOTT & WILLIAMS. 

20'1'1 E. Cumberln.nd Street. 
Philadelphia, P&.. U.8.A. 

ALSITE , SOLDER -FOB-

ALUMINUM. 
Does uot dlBlntegrate. The Butt ;!oInt can be rolled. 
hammered. or drawn. Full particular. on application. 
ALSITE ALUMINUM 00 .. 106 Liberty St., New York. 

CHUCKS The National 
All .Ize. and ot},le. 
Pat'd Reversible 
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LOCK. R. 145.39 Cortlandt St., New York 

PROGRESS OF SCIENTIFIC DIS-
covery.-By Lord Kelvin. Ab.tract of the pre.ldentlal 
addreoo before tbe Royal SOCiety, Nov. 00, 1893. Con. 
ained In SCrENTIlI'IC AMERICAN SUPPLEMENT, No. 940. Price 10 cent.. '.1'0 be had at this office and from· 

all newBdealer •. 

Brothers 

ARTESIAN WELLS-BY PROF. E. 
G. Smith. A ""per on artesian well. a. a source of water supply. E .. entlal geological condition. of arte· 
.Ian wells. Some chemical features of arte.lan well 
oupply. Contained In SCIENTIll'lC AMERICAN SUP­
PLEMENT. No. 943. Prloel0cent •• To be had at this 
office and from all new.deale ... 

OIL WELL SUPPLY GO. 
tl &: 92 WATER STREET, 

PITTSBURG. PA. 
-

Manufacturer. of everytblng needed for 
ARTESIAN WELLS 

for either G88�Il} Water. or Mineral Tests 
t'.¥df�g Tforo�·.;ic�Pi1/�t�,�� 

cat��o:,:t'8fwr;i: �'eqa���t�is-

!iJI� �'b'vrc1?rl8 N INVENTORS. 
ExI>!lrlmental work of every de.crlption. Automatic 
maChinery designed and·bullt. IT Send for circular. MALTBY M FG. CO., Brooklyn, N. Y. 

TOWERS AND TANKS FOU1'�enth Edition Qf 
PATENT SECTIONAL Experimental Science 

PATENTED NOVELTIES 
We want the New York City Agency for Patented Nov­
eltle. of merlt. Would undertake the mannfacture of a 
g°"JiJP.r'i�f.l 'Wl'o��!\33f> Broadway, New ¥orl •• 

DISPOSAL OF THE GARBAGE AND 
Waste of Citleo.-By W. �'. Morse. A statement of what. 
dllring the labt two years, has been added to our know. 
led/le on the subject of the di.po.al of city garbage and 
refuse; with Hpecial reference to the disposal by flre of 
the or"anlc waste and garbage of the (,)hlcago Fair. 
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Finest Quality of Hand and Chucking Rea.mers, 
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cbs tter, and war­
ranted to ont per· 
fect h o l e .  In all 
kind. of metal. al.o 

hardened steel Mandrel. and Arbor.. Manufacturers of 
the Lightning and Green River brand. of Labor Saving 
�:::::t:fd.'��'!'.�'ll�·s. �i1;;"�e����!o �:f�:' 
MATCH $ MACHINERY: 
Lateot!JIlProved. Complete planto furnl.hed. JOB. C. 
DONNELLY, �Buttonwood Street, Philadelphia. Pa. 

ALL IRON TOWERS 
of 4- and 1 � Colum ns, for 

Water Works. Cltleo, Towno and Manu­
factorleo. 

PLAIN, ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plant8. 
Manufacture .. of Iron and Steel Tank.. If:-olIfI�"':M 
I,ouisillna Red Cypress Wood 

Tank" a !Speclnlty. 

W. E. CALDWELL CO. 
219 E. Main Street, 

LOUISVII,LE. KY., U. S. A, 

The machinery I make is the kind 
you want. 'Every machine bears the imprint 
of my brain as well as my name. Of the best 
work and finest material. it does the best 
work. saves the most time, and makes you 
the most money. Send for a catalogue. 

Cat.alogues: At woodworking mach'y; B. mach'y tor brass, ivory, hom, etc.; C. shaft'g, pulleys. hangers, etc. �YIBIL, �500 W.41stSt .. NEW YORK. 

GAS 
. THE "�OLIN":>:> 

AItD GASOLlltE EItGIRES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWE� PURPOS.ES� 

THE OLIN GAS ENGINE CO., 
222 OHICAGD STREET, BUFFALO, NEW YORI. 

© 1894 SCIENTIFIC AMERICAN. INC. 

120 Pa&,es and 110 !Supe"b Cut. added. 

In.t the thing for a pre.ent for any man. woman. 
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f:! . Optical Projection of Opaque Objects, new experlmento In Projection. Irlde.cent Glaa .. some points In Photo. graphy. Including Hand Cameras, Cane Cameras etc' Systemo of Electrical Dlotrlbntion, Electrical Ore 'Flnd! er. Electrical Rocker. Electric unlmes. How to Color Lantern Slide •• Study of the Stars, and a great deal of 

r:c�e':.'ii':r�"tter whmh will prove of Intere.t to 8cien-
840 pageo, 782 tine cuto, 0 ubstantlally IDld beantlful!), hound. J'rlce In cloth. by mail. $4, Half morocco. $Ii. 

a:rSe'Ud jor illustrated ci.rCltltlr. 

MUNN & CO., Pul:!lishers, 
Office of the SCIENTIFIC AMERICAN, 

381 BROADWAY. !!lEW YORK. 
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