
�u�iut�� aud �tr�oual. 
Tiu CTuwue for lnm110ra under' IlIU luad " 81 (I LIM. 

For Sale-Cotton Bale Tie Patents. In­
ventor. P.O •• ProvIdence. R. I. 

Pleasure Steamer for Sale-Sidewheel. 
Lengtb 21 feet. wldtb ti feet. I!.nglne reverse •. Cylinder 
814x6. Bfrller uprlgbt. La&,ged wltb walnut. Everybhlng 
new. Speed 6 to 8 mile. an bour. Prlce,4ts. Canbe .een 
by applyIng to Lewl. T. Burnbam. Waltbam. Mass. 

Fountains brought up the Hill (see engrav­
Ing, II Wire Ways"). Cheaper than pumps, and more 
reliable-Rogers. 

Magic Lanterns for Public Exhibitions. 
Profltaole Bustnes •• requlrln&, small capital. Cataloguee 
free. McAm.ter. 49 Nassau St •• New York. 

For Sale-State and County Rights of a 
.. Dou&,b KDeader and Cutter." pateDted April 21.1874. 
Address FraDk Mockll. Galve.ton. Texa • .  

8teel Tempering-Portable Furnace, with 
Instruction bow to temper perCectly. SprlDgs made to 
order. J. F. Dubber.48 HIck. St •• Brooklyn. N. Y. 

For Sale-Parties wishing to buy the right 
of Ulber's Book and MusIc Stand will address F. I. Mery· 
man. or J. E. Ulber. Port Huron. Mlcblgan. 

Wanted-A job of manufacturin/t, by a 
party wbo bas Power. Hard and Soft Wooil TImber. 
Address W. M., La Granlre, LoraIn County, Oblo. 

Worthy of consideration-For sale, State 
Rlgbt for New Jer.ey for a macblne wblcn will cau.e a 
monopoly In one of tbe prIncIpal articles In dally u.e. 
and now In .uccessful operation In New York. Prlncl· 
pals. address C. B. M .• esl E. 58d St •• New York city. 

Nickel Platinp:-Pure Salts and Anodes of 
all Sizes on band; PolI.blng Powders also for .ale by 
L. & J. W. Feucbtwanger.1 SO Fulton St •• New York. 

Gas and Water Pipe, Wrought Iron. Send 
for prIce lI.t to Bailey. Farrell & Co .• Pltt.burgb. P a. 

Forges--{Fan Blast), Portable and Station­
ary. Key.to"e Portable Forge Co .• Pbllaolelpbla. Pa. 

Silicates of Soda, t30luble or Water GlaBB 
manufactured by u. In all quantI tie. for PaInt, Artlfl· 
clal Stone. Cement. and Soap. L.& J. W. Feucbtwan· 
ger,lSO Fulton St .• New York. 

Boilers and Engines, Second Hand. Egbert 
P. Watson.42 Clift St .• New York. 

Mills & Machinery for m.'1'/t Flour, Paint, 
Printing Ink,Drugs.&c. J�n Ros •• Wllllamsburgb.N.Y. 

L. & J. W. Feuchtwanger, Chemists & Drug 
aDd MineraI Importers. 180 FUlton St .• N. Y .• manufac· 
turero of Silicate. of Soda aDd Pota.b. Soluble Gla •• , 
etc.; HydrofluorIc AcId for EtcblDg on Gla.s; NIckel 
Salts aud ADode. for PlatlDg. 

For the very best Babbitt Metals, send to 
Conard & Marray, IroD and Bran Founders, SOtb aDd 
Cbe.tnut St •.• Pblladelpbla, Pa. Circulars frae. 

To Inventors-A manufacturing company, 
wltb tbe be.t facllltle. for Introducing, will take tbe 
exclu.lve control of .ome small artIcle (eltber In wood 
or Iror) to manufacture and .ell on Royalty. None but 
IIrstcla •• lnveDtlon. will be con.ldered. Addre .. Lock 
Box Ii, Providence. R. I. 

Taft's Portable Baths. AddreBB Portable 
Batb Co., 156 Soutb Street, New York city. 

To Patentees and Merchants-The manu­
facture of any Specialty In quantltle. would be under· 
taken by Ramoay & Carter, Vulcan Steam EDglne 
Work., Baltimore. Md. 

Iron Planers, Lathes, Drills, and other Tools, 
new and .econd band. Tully & Wilde. 20 Platt St .• N.Y. 

Amateur Astronomers can be furnished with 
good Telescopea at rel.oaable price.. Addres. L. W, 
sutton, OptiClaD, Box 218, Jeroey City, N. J. 

For Sale-Several Screw Machines of dif­
erent Sizes, cheap; alao, a second band Prell. Wrtte. 

for partIculars. to A. Da vi •• Lowell, MaBl. 

For Surface Planers, small size, and for 
Box Corner Grooving Macblne ••• end to A. Davll. Low· 
ell. Ma ••. 

.The "Scientific American" Office, New York, 
I. fitted wltb tbe Miniature ElectrIc Tele&,rapb. By 
toucblng little button. on tbe deua of tbe manager., 
olgnals are .ent to person. In tbe varloua department. 
of tbe e.tablllbment. Cbeap and e1l'ectlve. Splendld 
for .bop •• olllce., dwelling.. Worka for any dlatance. 
Price f5. F. C. Beacb & Co •• 26S Broadway, New York, 
Maker.. Send for free Illustrated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
BlIu& William •• cor. of Plymoutb & Jay.BrooklYD.N.Y. 

All Fruit·can Tools,lterracute,Bridgeton,N.J. 

Brown's Coalyard Quarry & Contractor's Ap­
paratus for bol.tlng and conveylDg material. by Iron 
cable. W. D. Andrew. & Bro •• 414 Water St •• New York. 

For Solid Emery Wheels and Machinery, 
lend to tbe UnIon Stone Co., Boaton, M ..... for circular, 

Lathes, Planers, Drills, Milling and Index 
Macblne.. Geo. B. Lincoln & Co., Hartford, Conn. 

For Solid Wrou/tht.iron Beams, AtC., see ad­
vertl.emeDt. Addre.s1rnlon Iron MIll.,Plttaburgb,Pa •• 
for IItbograpb, etc. 

Temples & Oilcans. Draper, Hopedale, M&I!8. 
Hydraulic Presses and Jacks, new antI sec­

ond band. E. Lyon. 470 GraDd Street, New York. 
Peck's Patent Drop PreBB. For circulars, 

aoldre.1 Milo. Peck & Co •• New Haven. Conn. 

Small Tools and Gear Wheels for Models. 
LI.t free. Goodnow & WlgbtmaD.2S Cornblll, Bo.ton,MI. 

The French Files of Limet & Co. are pro­
nouDced auperlor to all otller braDd. by all wbo u.e 
tbem. Decided excellence and mo�erate COilt bave made 
tbele good. popular. Homer Foot & Co.; Sole Agent. 
for America. 20 Platt Street. Ne ... York. 

Mining, Wrecking, Pumpin/t, Drainage, or 
irrlgatlDg MacblDery. for .ale or renl. See advertIse­
ment. Andrew'a Patent. ID.lde page. 

Buy Boult's Panelin/t, Moulding, and Dove­
ailing Macblne. Send for c1rcular aDd sample of work. 
B. C. Maob'y Co •• Battle Creek. Mlcb .• Box 22'1. 

Stencil Dies & Steel Stamps, all sizes. Cata­
ogue aDd .amplel free. E. M. Dougla., llrattleboro', Vt, 

Engines 2 to8H.P. N.Twiss, NewHaven,Ct. 

Automatic Wire Rope R. R. conveys Coal 
Ore, &c .. wltbout Tre.tle WOrk. No. S4 Dey .treet, N. Y 

A. F. Havens Lights Towns, Factories, Ho­
leIs, and Dwelling. wltb Ga •. 54 Dey .treet, New York. 

Beet Philadelphia Oak Belting and Monitor 
Stltcbed. c. W. Arny. Manufacturer. SOl & SOl Cberry 
St .. Pblladelpbla, Pa. Send for circular. 

Keuffel& EBBer, largest Importers of Draw­
ng Material •• bave removed to 111 F'ulton St., N. Y. 

Portable Engines 2d hand, thoroughly over­
hauled,at � Co.t. LH.Sbearman.45 Cortlandt flt.,N. Y. 

Dean's Steam Pumps, for all purposes; En­
linea, Bollen, Iron and Wood WorkIng Maoblnery of 
all de.crlptlons. W. L. Cbaae .. Co., 98,95,111 LIberty 
Street.New York. 

Steam Fire En/tines-PhiladelphiA Hydrau­
lic Works. PhlladelpIila, Pa. 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tully & Wilde. 20 Platt St., New York. 

For descriptive circulars, and terms to 
A.gents of new and saleable mecbanlcal noveltle.,addre.a 
lame. H. Wblte. Newark, N. J., Manufac�urer of Sbeet 
aDd Ca.t Met.al Small W�rA'. 

Emerson's Patent Inserted Toothed Saws, 
aDd Saw Swage. See occa.lonal advertl.ement on out· 
.Ide page. Send Po. tal Card for Circular and PrIce LI.t. 
Emer.on, Ford & Co •• Beaver Fall •• Pa. 

Hoisting Engines, without brakes or clutch­
es: one lever operates the engine, to holet, lower, or 
bold It. load; almple, cbeap, durable. e1l'ectlve. Two 
bundred of tbe.e Engine. now In u.e, from tbe little 
II Ash Hoteter," on steamships, raising SOO IbB., up to the 
Quarry and Mine Hol.ter. ral.lng from 6.000 to 60,000 lb •. 
Send. for reference. and circular, to tbe LIdgerwood 
Man'f'&, CompaDY. Olllce 165 Pearl St., New York city. 

Iron Roofing-Scott & Ce., Cincinnati, Ohio. 
Price only three dollars-The Tom Thumb 

Electric Telegrapb. A compact working Telegrapb ap· 
paratuB, for sending messagee, making mBa-nete, the 
electric IIgbt, giving alarm •• and varloua otber purpo.ea. 
Can be Pllt In operation by any lad. Include. battery, 
key and wtre.. Neatly packed and .ent to all part. of 
tbe world on receipt of price. F. C. Beach .. Co. , 26S 
BroadwaY,New York. 

Millstone Dressing Diamond Machines­
SImple. eftectlve, economlCl>.I an,ol durable. &,Ivlng UDI· 
ver.al aatl.factlon. J. Dlckln.on, 64 Na.sau St . •  N. Y. 

Engines, Boilers, Pumps, Portable Engines 
Macblnlsta Tool •. LIB. Shearman, 45 Cortlandt St •• N.Y. 

Rue's "Little Giani" Injectors, Cheapest 
and Beat Boller Feeder In tbe market. W. L. Cbale & 
Co., 98. 95. 87 LIberty Btreet, New York. 

F. M.'s lightnin/t rod "query i .. answered 
by anticipation on p. 847. vol. 30.-W. H. M. will lind dl· 
rectlons lor maklDg fusIble plug. on p. 266, vol. 26.-D. 
A. will flDd a description of a filter for rain water on p. 
241, vol.2'1.-W.H. S. will find direction. for placing a 
noon mark on p. 284, voI.29.-J.K.'s query a. to U.IDg a 
wIder belt I. Incompreben.lble.-W. H. S. will lind dl· 
rectloo. for a walnut wood IIll1ng on p. 862;vol. 80, and 
for green and yellow bronze In tbe .ame paragrapb .­
S. J. S. I. Informed tbat making billiard ball. of bard 
rubber I. a very old Idea -B. F. S. I. IDformed tbat bl. 
device for maklDg a glue lolnt on tbln .tul! I. not Dew. 
-A. Y. and C. R • •  bould cORault our advertlsln" col· 
umns. 

W. C. V. N. asks: 1. How is mesmerism 
explalDed? A. By tbe well known facility wltb wblcb 
I&,norant aDd credulou. people can be made tbe vlctlma 
of cbarlatan •. 2. Does It bave aD Injurlou. e1l'ect on 
tbose wbo are operated upon? A. Ye •• by allowlDg 
tbem.elve. to be deceIved. S. Tbere baa been a fellow 
arouDd wbo claim. to bave a power to cODtrol wblcb I. 
Dot me.merl.m, but be call. It anImal magnetl.m and 
"mesmerism Improved. tt Ie It not mesmerism? A. 
Tbey are botb bumbug. 

J. P. asks: 1. Wbat pre!lsure will a boller, 
8 Inc be. ID diameter. 24 InCbe. In lengtb, wltb 8 flue. 
1� Incbel In diameter, .tand. tbe .bell and flue. be· 
Ing of galvanized .beet Iron 1·52 of aD IDcb In tblckDe.s. 
wltb 6 boop. of tbe .ame Iron 2 1  Dcbe. wide? Tbe boop. 
and boiler are aolderedand'locked togetber otrongly. A. 
Tbe boiler will safely su.taln tbe 10 or 15 lb •. you .peak 
of. 2. Would sucb a boiler be apt to burn out In 6 or 8 
montbs. ullng tbe boiler 15 or16 bour. a week wltb wood 
a. fuel? A. Wbetber or not It will burn out will de· 
pend greatly upon tbe maDDerlD wblcb It Is aet. S. Will 
tbe boiler make .team enougb for an engine � Incbe. In 
dIameter by 5 Inc be • •  troke. maklDg 150 revolution. per 
mlDute, tbe pre.sure belDg 10 or 15 lb •. to tbe .quare 
Incb? A. Probably. 4. ID ca.e It wlll atand tbat pre •• • 

ure. will .team port. l( IDCb long and )i IDCb wide be 
large enougb for an engine of tbat size? A. Tbe .Ize 
of .team port. you mention will an.wer very well. 

A. X. & C. R. ask: What is the best kind 
of a skin for a baDjo bead? A. Parcbment. 

T. C. says, ir reply to A. R, who asks in 
No. 17for a formula forobt&IDlngthe force of tbe wind 
at dl1l'erent velocltle.: Wind blow!ngone mile per bour 
exert. a pre •• ure of 0·005Ib •• to tbe .quare foot; a. tbl. 
pre •• ure Increa.e. a. tbe .quare of tbe velocity, tbe 
formula la V'XO'005=P, This may be calculated men· 
tally by multiplyIng tbe velocity by half of Itlelf and 
Call1DIr tbe I .. t two ligures decImal.. For IDstance: 
wind blows 16 mUes per hour: leX8=1'28 lbs. pressure 
per square foot. 

W. T. Y. S. asks: Why does a body pro­
jected vertIcally Into tbe air Dot return to tbe eartb 
wltb asrreat velocity a. It bad on leavlag tbe eartb? 
A. Becauae It encounter. tbe re.latance of tbe air In 
Ita deacent. 

S. A. T. asks: 1. "'hat is meant by "parts," 
tbat I •• In 10 parta, 6 part •• etc.? Does I t mean part. by 
welgbt? A. Ye •• unles. otberwlse expre •• ed. 2. Can 
you give me a metbod by wblcb I can make aa attrac· 
tlve light In a .tore WIDdow? A. Use a small carburet· 
er and a .11 vered reflector. S. Can you give me a recipe 
for COIOrlDg leatber black? A. Use tbe recipe given on 
p.M7. vfrl. SO,leavlng out tbe Pru.slan blue. 4. I bave 
beard tbat Ru •• la leatber was red becau.e tbe taDnlng 
preceas gave It botb Its red color and pecullaro"or at 
tbe .ame time. Ia tbls .o? A. Rusala leatber can be 
dyed to any sbade. Tbe odor Is due to blrcb tar, u.ed In 
tbe tannIDI\'. 

N. L. T. asks: 1. Would a candle burn in 
a boiler wltb a pre •• ure of .team, provided It <lId not 
melt? A,No. b.cau.e steam extlDgulsbes a candle. 2. I 
made a plaster cast for a .tereotype. wblcb I dried 2 or 8 
day. OD a .tove; but wbe" tbe melted type metal w .. 
poured on to It. large bubble. ro.e and .pollt tbe ca.t· 
IDg. Wb�t caused tbem? A. Tbe mol.ture remainIng 
In tbe pla.ter. 

G. E. F. sayS: I wish to ascertain the pres­
oure of tbe wave. Oil a breakwater placed at rlgbt 
anglea to tbe dIrectIon of tbe sea. Can you .uggelt a 
.elr regl.terlng lItage tba t will allswer for tbe purpo.e, 
be .trongenougb to wltbstandtbe foreebrougbt agaln.t 
It, and not be a1l'ecte1 by tbe w�ter? A. Tbe pre. sure 
of tbe waves I. approximately equal to twice tbe pres.· 
ure due to tbelr blgbt. It mlgbt be practicable to ar· 
raDge a pl.ton agaln.t wblcb tbe wave. would atrlke, 
producIng compres.lon of .ome .u bstance In tbe cylln· 
der. wblcb would be regl.tered on a recording gage. 

A. B. D. asks: What is the best manner of 
applylDg tbe blowpipe to tbe lamp flame and to tbe 
work? A. Applytbe tip of tbe blowpIpe to tbe edge 
of tbe flame wben a reducing flame I. wanted, and In· 
.ertlt a abort dlatance In the flame wben an oxyollzlng 
lIame I. wanted. 

P. C. sayS: We have a condensing engine 
for wblcb we u.e city water; tbere II a atream 1,000 feet 
from u. and 10 to 12 feet lower tban our conden.er. 
Could we draw tbe water ttat dl.tance? If .0. wbat 
rule would goverD a. to .Ize of pipe. etc.? A. It could 
be done, but we .carcely tblnk .ucb an atrangement 
would be advlEable. It mlgbt be better to con.truct a 
reserVOir, near the condenser,lower than the Bouree of 
aupplY,:and conduct tbe water to tbat. We can, of 
eourle, gIve but a meageroplnlon.kDowlng .0 little of 
tbe detail.; and we can a •• ure you tbat It I. generally 
true economy to entru.t a matter of tbls kind to an en· 
glneer. 

O. M. asks: Would a galvanized sheet iron 
boiler ,12 Inc be. blgb and 7 IDcbe. In dIameter, be .trong 
and large enouvb for an engine of 1� Inch bore and S� 
Incbe. .troke P A. Tbe boiler would not be large 
enougb. 

E. A. C. sayS: According to Seydlitz, one 
degree of tbe equator I. equal to 15 geograpblcal mile •• 
A friend of mine pretends It I. equal to 50 geograpblcal 
mile •. Ia tbere a dlfterence between a geo&,rapblcal mile 
ID Europe and In America ? A. You and YOhrfrlend are 
bo�b rlgbt. a German geograpblcal mile belDg equal to 
four Engll.b geograpblcal mile.. It I. to be ob.erved 
tbat the lengtb ofa degree of longitude referred to I. tbe 
mean lengtb at tbe equator. 

J. P. S. i!8.ys: 1. I am drivin/t light mao 
cblnery from a couDter.baft drlveD by a tbree IDCb belt. 
Wbat slzed englne.ball I requIre to de tbe work? A. 
You bave omitted ODe very ImportaDt particular. tbe 
.peed of tbe belt. 2. How can I get rid of ID.ect. on 
&,arden peas? A. We advl.e you to cbange yourseed. 

A. A. A. asks: 1. Why is dried beef called 
jerked beef? A. It appears to bave no connection wltb 
tbe original root. from wblcb tbe "erb" to jerk " I. de· 
rived, and tbe etymology tbrow. no IIgbt upon It. 2. 
Wbat property of water II removed wben It turn. to 
Ice? A. A portion of It. beat. whlcb I. rendered latent 
or bidden wben wat .. cban&,e. from tbe .olld to tbe II· 
quid condition. and I. glveD out agaIn wben It chaDges 
from tbe liquid to tbe .olld atate. S. Wny 10 Ice IIgbter 
tban water? A. Because. In freezing. water expand8. 4. 
Do you know of aDyway of making vinegar from a mao 
terlal .0 tbat tbe vlne&,ar will cost from 8 to 10 cent. per 
gallon? A. See p. 58. vol. SO. 

F. O. G. says: 1. I put a little nitrate of sil­
ver In Bome water, and then I put In Bome ammonia and 
lome muriatiC aCid. and tbere w •• • ometblng In tbe bot· 
tle resembling cbalk. Can you tell me wbat It Is and 
wbat It I. lood for? A. It was a preCipitate of cblorlde 
of .Ilver. It 10 good for .eDsltlzlng pbotographlc paper, 
wben lultably applied. 2. Wbat .ub.tance. mixed to· 
getber will make a blue color? A. Percblorlde of Iron 
and yellow pru •• late of potasb, botllln soluUon. 

A. S. asks: 1. What would be the effect of 
IIgbtnlng .trlklng a boiler under a pre.sure of ateam? 
A. NODe, lf tbe IIgbtnlng I. carried 011' by proper COD· 
Bectlons wltb tbe ground. 2. Ia It daDgerous to be 
about macblnery durlDg tbuDdentorms? A. Tbere 10 
tbougbt to be daDger In tbe pre.ence of large quanti· 
tiel of metal. 8. H .. a boiler ever beeD known to be 
exploded by IIgbtnlDg? A. We know of no ID.tance of 
tbl •. 

J. E. E. says: I have in my possession an 
autograpb letter written by Cbarlea Sumner more tban 
ODe year ago. By tbe u.e of a .olvent (splrl .. of tur· 
pentlne) I .ucceeded In making two dim pre.a cople •• 
barely readable. Every trace I. perfect OD tbe paper. 
Ia tbere any proce •• by wblcb tbe IDk color. can be 
brougbt out.o a. to be more prominent and readable? A. 
Cover tbe lettera wltb solutloD of ferrocyanlde of po· 
tanlum. wltn tbe addltloD of diluted mineraI acid (mu· 
rl.tlc) ; UPOD tbe application of wblcb tbe letter. will 
cbaD&,e to a deep blue color. To prevent tbe color from 
spreadlDg. tbe ferro cyanide .bould be put on flr.t, and 
tbe dilute acl� added upon It. 

F. O. R asks: 1. What is the surest method 
of pre.ervlng egg. for a period of 6 or 8 montbs? A. 
Mix togetber In a tub or ve •• el ODe busbel of quicklime. 
tblrty·two ounce. of .alt. elgbt ounc •• cream of tartar. 
wltb a. mucb water a. will reduce tbe compo.ltlon to a 
.ulllclent con. late nee to float an egg. It Is .ald tbat 
tbl. treatment will preurve tbe e&,g. perfectly .ound 
for two year. at lea.t. 2. 10 tbere any work publlsbed 
on tbe art of pre.ervlng meat, fruits. etc.? A. We 
know of none. 8. H .. vegetable cbarcoal tbe .ame pro· 
pertle. for purlfylDg and preaervlnlf aa animal cbarcoal? 
A. No. 

T. J. P. asks: What chemical, if any, is 
be.t calculated to clarify .ugar cane .Irup durlDg It. 
manufacture? A .olutlon of common lime baa beeD 
u.ed In Soutb CarOlina, but wltbout mucb Improvement 
In tbe tran.parency of tbe sirup. A. Tbe metbod men· 
tloDed I. tbe one generally recommended. But care 
.bouldbe taken to add tbe lime In quantity just oulll· 
clent to neutralize tbe free aCid. wblcb I. known by lIB 
no longer reddenlDg IItmu. paper. 

J. H. K. asks: 1. Of what dimensiolls 
ougbt a boat. to carry from four to .Ix penon., to be 
IIgbt. run taot, and be ea.lly maDalred. to be? CaD I 
make a propeller to be worked by band and to be eaally 
removed from boat wben not In u.e? A. We could DOt 
anlwer tbl.que.Uon wltbout an extended article. aDd 
you can doubtles.obtalD all lDformatlon from a builder. 
� WllI a cl.tern 10 by 25 Ceet boldwaterenougb to rUD a 
12bor.e power eDllne for 8 montbs? A. No. 8 .  Could 
a pipe be connected wltb tbe eo cape pipe of Ibe en· 
Kine a0 a. to conden.e tbe .team and lead It back to tbe 
el.tem? A. No. 

K. asks: 1. What is the reason that Amer­
Ican latbe. are made wltb a flne ·tbreadedleadlDg screw 
(of 8 orl0 tbread. per lneb)wblletbe .;Dgll.b one.bave 
a .crew of 2 or4 tbread. per Incb? A. It I. easier to ae· 
cure accuracy by making tbe pltcb line. 2. EDglI.b 
cbange wbeela (Wbltwortb) are 22 In a set, raDglDg Crom 
20 to 120 teetb by 5. Tbe American latbe. appear to 
bave onlyU wheela. Wbat I. tbe re •• on of tbl. dl1l'er· 
ence? WlIl tbe AmerIcan latbe. cut a. line and a. IIreat 
a variety of tbreada as tbe Engll.h ones? A. If tbe 
pltcb of tbe lead ocrew II liner. It will not require .0 
mucb lntermedlate gear for fine work, and for tbe lame 
number of varlatlona. 

T. S. R. asks: Does, a column of mercury 
mea.ure 2 4·10 Incbes to tbe pound. wblcb, ln order to 
get200 Iba. preslure, would require a blgbt of 40 feet? 
A. It I. approximately correct to allow 2 4·100 Inc be. of 
mercury for eacb pound of pre •• ure. For nice opera· 
tlon •• correction. for temperature aDd for,tbe presaure 
of tbe atmo.pbere abould be applied. 
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L. P. O. says: My circular slide valve cuts 
ott the .team at '" .troke. Tbe lengtb of .trolle I. 24 
Incbe.,and tbe exbau.tclo.e. 2 lncbe. before tbe .troke 
I. completed (tbat I •• at 22lncbe.) and open. at 28 Incb· 
e.. II tbl. an economical arrangement. or I. tbere any 
well aettled point at wblcb tbe exbau.t abould clo.e and 
ope,," to give tbe be.t reanlta? A. You do not lend .uf· 
IIclent data; but If your engine worka .mootbly, tbe 
arrangement probably anawera very well. 

T. P. sayS: 1. I am about building a stump 
macblne In wblcb I wl.b to bltcb tbe borae to a 20 
Coot lever, .0 tbat he will bave to go tbree time. 
around wltb tbe .weep wblle tbe .tump 11ft. two fee� 
perpendicularly, tbe cbange of motlgn to be got by 
bevel cog.. How many bor.e power will a macblne.o 
conltructed give? How large .bould tbe cog. be to 
.taDd tbe stralD? How many pound. woulol tbe mao 
cblne 11ft? Of wbat .Ize .bould tbe .baft tbat bear. tbe 
welgbt be? Tbe latter will not be over 8 feet loog. A. 
You can readily calculate tbe tbeoretlcal lifting lorce 
of tbe macblne by tbe relative dl.tance. passed over by 
tbe horse and lifter, wblcb are about a. 9f to 1. Of 
cour.e. friction and otber prejudicial re.l.tance. will 
prevent tbe lifting of a welgbt 94 time. a. great as tbe 
tractive e1l'or tof tbe bor.e. But you can de.lgn your 
macblDe on tbls suppo.ltlon. 2. Wblcb 19 best for a per· 
.on wben angry. to keep bls rage peDt up wltbln blm or 
(to u.e a common pbra.e) to".plt It out?" I refer to tbe 
e1l'ect. upon �be bealth or body. A. We believe tbat 
Mr. Meagle.·ad vIce t o  Tattycoram, t o  take time, wben 
abe was anKry. and count flve·and·twenty before acting, 
I. applicable In moat ca.e8. 

H. C. asks: 1. How can I produce on small 
article. of malleable Iron tbe coppery appearance or 
Anl.b like tbat on curtain IIIture.? A. By a batb of 
.ulpbate of copper. 2. Wbere can fluor .par be bad 
A. See our advertl.lng column •• 

R. S. F. asks: What is the rule for calcu­
lating centrlfugal force? Would lIb. on tne perlpbery 
of a wbeel 1 foot ID diameter. rUDnlng 100 revolutlona 
per minute, have theeame centrifugal force a8 the same 
wellrbt on a wbeel twice a. lar&,e running balf tbe num· 
ber of revolution. In tbe .ame time? If I place lIb. 
OD tbe perlpbery of a wbeel and 2 lb •. on tbe oppoelte 
.Ide, half way between tbe perlpbery and ceDter. would 
tbe wboel be ID runDIDg balance? If not, wby not? A. 
Divide tbe welgbt by 52·J. multiply tbl. quotient by tbe 
.quare of tbevelocltylnfeet per secoDd. and divide by 
tbe radlu. expre.led In feet. Calling r the radlu •• v tbe 
velocity In feet per second. w tbe welgbt, tbe expre.· 

WXv2 .lonCorthe centrifugal force IS§2:2xr' By the application 

of tbla rule, you caD reAdily aD.wer your otber quea· 
tiona. 

J. K. W. asks: How can I find, on the sur· 
face of a revolvlDg cuttln&' Iron, tbe exact abape for 
.trlklDg aDy glveD molding? A. Double a piece of pa· 
per. cut out tbe form of a .ectlon of tbe given molding, 
tben opeD tbe remalDlng paper, wblch will bave tbe 
sbape of a .ectlonof tbe CUttlDg tool. 

H. H. D. asks: 1 Is a carbon battery more 
e1l'ectual wltb nitric acid In tile porous cell tbon wltb 
tbe u.ual blcbromate .olutlon? A. Ye.. 2. Please 
give me InltructloD. for con.tructlDg an Induction coil. 
A. See an.wer on n x·, page. S. To wblcb curreDt .bODld 
tbecondeDser be connected, and bow many square feet 
sbould It contain? Wbat eftect doe. It produce? A. 
To tbe Induced. Some of tbe large coil •• ontaln a a  
blgb a • •  eveDty·lIve .quare yard • .  I t  InteDslfie. tbe ef· 
fect. 4. Would not elgbt layer. of tbe primary wire 
produce greaterlntenlltyof tbe secondary current tban 
a lesa number? It would certalDly:develop more magnet. 
l.m lR tbe core. A. Probably; you can eaatly try It. 5 .  
Wblcb I .  mo.t e1l'ectual a e a  n In.ulator, parallln 0 r abel­
lac? A. Paralll D. 6. 1. tbe In.ulatlon of tbe primary 
coil wltb .bellac or parallln a. Imporlant a. tbe careful 
ID.ulatioD of tbe eecoDdary? A. It .bould be tborou&,b· 
ly ID.ulated.and l. quite as Important. 7. Sbould tbe 
fine wire be wouDd from eDd to end of tbe bobbin , or 
only In tbe center? A. From end to eDd. 8.  Would It  
not be a goodplaD �o wind tbe primary coli only at tb' 
eDds of tbe core. tbereby enabling tbe secondary to ap· 
proacb nearerto tbe magnet? A. It would not anawer. 

H. A. asks: 1. How can I make lemon 
.ugar? A. To one quarter Ib .• ugar add about one half 
oz. tartartc acid. 2. II Dr. Ure'a II Chemical Dictionary" 
an Amerlcan:or EDgll.b work? A. EDgll.b. See our 
advertl.lng columD. far bookaellers' addres.e •. Fowne·. 
"Elementary Cbemlstry " 18 publl.bed by Blancbard & 
Lea. Pblladelpbla. Pa. In aD.wer to your otber que.· 
tlon: We cannot recommend you to u.e any drug. 
wblcb are dangeroua In Inexperienced band •• 

H. H. Q. asks: What is the best material 
orpreparatlon to line or cover tbe Interior aurface of a 
wooden tub for .lIver platlDg, to prevent tbe wood from 
absorbing tbe cyanide .olutlon, and leakage? Tbe mao 
terlal mu.t be durable and not a1l'ect operation of pIa· 
tlng. A. Parallln varnlsb will anawer. 

J. N. P. says: In Auchinc1oss' treatise on 
,I Link and Valve Motlona," on p. 2'1, be says : to The ctr­
cle from remote ages baa (tbougb not wl.ely) been dl· 
vlded Into 850 equal part .... but be fall. to Bay wby It I. 
uDwl.e. Will you be klDd enougb to do so? A. Becau.e 
If tbe dlvl.lons were made on a decimal .Yltem, .o tbat 
tbere were 100 degrees In tbe clrcumference,l00 minute. 
ID a degreH.loo .econds In a minute. reduction would be 
much easier. For InstBDce, to reduce degrees to mln­
utes.lt would only be nece.eary t o  aDnex two clpber., 
and s o  on. 

J. H. P. asks: What is the best sized pipe 
for an eDgine placed a bUDdred feet away from tbe 
boller, tbe engine being of 10 Incbe. bore and 18 lDcbe. 
.troke? Tbe boiler Is 42 Incnes In diameter and 10 feet 
long. I COD tend tbat we can get tbe mo.t power tbrougb 
a �� IDCb pipe. but my employer .ay. tbat we can let 
more power tbrougb a 21DCb one. Whlcb Is n&,bt? A. 
It Is well to use a. small a p'pe.s can be employed wltb· 
out reduclnK tbe pre.,ure, It tbe pipe I. DOt covered. 
We would recommeDd tbe 2>; IDCb pipe ID your case. 2. 
Wbatls tbe dl1l'ereDce betweeD a low aDd a high pre.s· 
ure eDglne. and wby doe. It take Ie •• steam for tbe low 
pre.lure than It doe. for tbe blgb? A. ODe cODden.e. 
tbe exbau.t .team. aDd tbe otber doe. not. If tbere be 
leiS back pre.sure. a. In tbe ca.e of tbe cODdeDslDg eD' 
glne. of couree Ie •• steam wtll be required to produce 
the lame mean eft"ectlve preslure. 

H. W. S. asks: 1. What is the rule for cal­
culating tbe revolution. of englDe. of circular .a .... ? 
A. There Is no rule ; but a couDter can be attaobed tbat 
will register tbe revolu tlono. 2. How can I calculate 
tbe revolution. of .aws, run from couDterebaftl? A. 
If you know tbe speed of tbe flret obaft, multiply It by 
tbe diameter of tbe drlvlDg pulley, Increa.ed by tbe 
tblcknes. of the belt. and divide by tbe diameter of tbe 
drlvlDg pulley Increa.ed by tbe .ame amount. Tblo 
will give tbe .peed of tbe couDter.baft. Tben con.lder 
Ittbe drlvlDg .baft. and find tbe .peed of tbe aaw. e tc. 

I n a .Imllar manner. 
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T. F. H. asks: 1. What are the ingredients 
for makIng the be.t lubrIcator for large bevel gear. ex, 
po.ed to the weather? A. Black lead and tallow will 
an.wer very well. 2. What I. the be.t materlai for pre­
.ervlng timber expo.ed to .un and rain? A. Bethel'. 
proce •• of forcIng the vapor of creo.otr lnto the pore. 
of the wood I. largely employed for the preservatIon of 
railroad tIe. and wooden .uperstructure •. 

A_ V. K. asks: Is there any way to con­
den.e .team wIthout u.lng a contlnuou • •  tream of .ome 
cold liquid? A. The .team mu.t come In contact with 
.omethlng having a temperature lower than It. own. 
Po •• lbly a .olld • •  uch a. lce. might be employed. 

G. W. H. sayS: 1. What is the power re­
quIred to pump 2 gallon. of water per mtnute? A. You 
do not •• y how hlgn the waterl. to be lifted. Ordlnar­
lly.1t I. well to allow at lea.t twIce a.much power a. 
would be requIred to 11ft the water only. neglecting 
frIctIon and other prejudicIal re.l.tance.. 2. What I. 
the power produced by one of the be.t turbIne wheel.? 
A. About 75 per cent of the power of the water. 

A... R. asks: How can I turn grooves in soft 
rubber roll. ? A. It mIght po •• lbly be done with a 111e. 
If the rollers are hollow. and could be revolved a t a  hIgh 
.peed. 

W. F. asks: 1. What is the proper temper­
ature of water when l1t for batblng� A. A. few do· 
gree. below the ordinary temperature of the human 
body. 2. What can I u.e to make wood adhere to glu.? 
A. Diamond cement. 

W. C. D. asks: How ca.n I procure a perfect 
vacuum In a common bottle for an experIment? A.Thl. 
cannot be obtained wIth a common bottle alone. A. 
near an approach to a p�rfect vacuum a.can be obtaIned 
by mechanIcal mean. can be e1fected by connectIng the 
bottle with an aIr pump. The metbod re.orted to In 
certaIn phy.lologlcal la boratorle. In Germany when a 
.o·called perfect vacuum I. de.lred I. to 1111 a large j.r 
wIth mercury. Invert It (the rIm of the jar alway. re­
matnlng below the .urface of the mercury). and then. 
when the mercuryha. fallen to the hlgbt In tbe jar at 
whlcllit would be .u.talned by atmospherIc pressure. 
to connect a bottle. or otber vessel In wblch .t I. de­
.Ired to produce a vacuum. with the vacuum thus pro­
duced. 

J. S. asks:, 1. How can I make an electro­
plating b.tter13_ A. Bee an.wer'to A. P .• on tbl. 
:>age. 2. Plea.e gIve me a formula to make magic pbo­
togr'ph.. A. Conault Scttnet Re"ord 187.1. p. ,214. 8. 
What I. a good remedy f o r  & fogging negative .Ilver 
bath? I bave had much tronble with foggIng bath •• 
and can l1nd no remedy. A. Fogging may occur from 
80 many causes that any general rule cannot be given. 
Sun. 11lter. brIng to proper .trength and give proper reo 
actlon.and then the trouble will probably dl.appear. 

T. S. asks: How can I make a fluid ink 
era.er? A. One .uch l1uld I • •  ald to con.t.t 01 chloride, 
of lime .olutlon. to which are added a few dropa of 
murtatlc acId. 

A. E. P. says: I have a barometer in which 
the mercary has become .eparated. How can I get It 
logether agaIn? A. By Inverting the barometer wIth 
great care. 111l1ng It entirely wIth pure mercury. and 
then reatorlng I t to It. preper po.1 tlon. takIng precau­
tion not to admIt tbe .malle.t bubble of aIr. 

H. E. B. asks: I make great oquantities of 
chIp. Impregnated with 011. I extract part of the 011 by 
mean. of .team. but .tlll a great deal I. 101t. and wbat 
Is drained 01f I • •  ometlme • •  o thIck wtth Iron rn.t and 
.calc a. to be almo.t u.eles •. I have alio great quanti­
tIe. of oily wa.te. that I have found It Impo •• lble to 
clean In a tborough manner. How can I u.e bl.ulpblde 
of carbon for the above purpo.e.? A. The bodle. to be 
cleaned are to he trea ted In clo.ed tank. Into whIch the 
bl.ulphlde of carbon I. drawn. 

W. B. asks: Is there a marking fluid which 
I. not a1!ected by raln? I wl.b to u.e It on .tone. A. It 
I. cu.tomary for tb:. purpo.e tu u.e any good black 
paint. 

B. M. H. asks: I find that old car sp1'ings 
are the best rubber I can obtain for era.lng lead pencil 
mark •. Do the propertle. tbat malte It .0 belong to 
that kInd of rubber. or do they re.ult from tbe mecban­
Ical actIon. comprelBlgn and vIbration. to wblch It has 
been .ubjected? A. Tnl. l. due to the quality of rub· 
ber u.ed. 

R. W. H. asks: I. What are the chemical 
propertle. of common .orghum mola •• e.? A.It I. cane 
.ugar ln a non·cry.tallzable condltl'ln. 2. What I. the 
cbemlcal proces.of convertIng .orgbum mola •• es Into 
.ugar? A. Tbe conversIon of the non-cry.t.lIz.blelnto 
the cry.tallzable cane .ugar. �. What I.  the be.t pro­
ce •• of makIng vInegar wIthout apple.? A. By the 
purll1catlon of wood vInegar. a body whIch I. obtained 
by the dry dl.tllatlon of certaIn wood •. 

J. h C. asks: Is the electricity generated 
by an eleetrlcal macblne of a kInd to form an electro­
magnet. and I. It generated In .u1!lclent quantIty to 
keep It magnetIzed? A. No. 

W. D. M. asks: Can you tell me what kind 
of an electrIc battery I .hould con.truct. that will be 
permanent for .ome tIme •• ay .Ix montb. at lea.t. and 
have power enough to run an electrIc alarm bell. auch 
a. 18 u.ed In the burglar alarm telegraph? A. Into a 
porous cup about � Incbe. hIgh and S Inches In diameter 
place a plate of carbon •• uch a. I. u.ed In tbe ordInary 
Bun.en. Fill the cup wIth be.t mangane.e peroxIde and 
• eal wIth a.phaltum. Place It In a .mall .Jar half full of 
.trong .olutlon of .al ammoniac In water. Into whIch 
al80 place a rod of amalgama ted zInc. In thl. battery 
the actIon I. wholly upon the carbon. the zInc remaIn­
Ing unaltered and con.tltutlng the negattve elemeat of 
the battery. When the l1uld become. milky. add a few 
cry.tal. of the .alt. Two or three .uch cells will an-
• wer your purpo.e. When properly set uP. It will run 
for fram 6 to 12 month •. 

J. S. asks: 1. Please give me a simple pro­
ce •• of .Ilver plating article. wIth a battery. A. See p. 
170. vol. 28. 2. Would an euglne with a cylinder lx2 
Inche •• runnIng at 100 revolution. pet' mInute. wIth 
.team atoo lb •. pre •• ure. be .u1!lclently powerful to run 
an ordInary .ewlng machIne? A. Ye •. 

J. D. S. asks: 1. Does crude petroleum, as 
It come. from the earth. contain anythIng polsonou. or 
Injurlou. to the human .y.tem If Introduced through 
tbe blood? A. No. 2. What I. the dUrerence between 
crudepetroleum and lubrIcatIng oil? A. Crude petrole' 
um consIst. of a mIxture of numeron. otl. of dl1!erent 
den.ltle. and boiling po In t.. Lubrlca tlng 011 consIst. 
of the heavleroll. whIch are lelt atterdlsttlilng 011 cer· 
taln of the volatile con.tltuent •. 

C. asks: How can rubber tissue be made? 
A. OrdInary gum rubber has a stratUled compo.ltlon. 
Rubber m.aufactarers .ay that rubber tlssne II made 
by .Imply .eparatlng these layers. 

A. B. asks: 1. What two or three metals or 
alloy. expand longItudInally the mo.t In a gIven degree 
of heat? A. ZInc. lead. and tin. zInc expandIng 0 '000('. 
29417 of Its length for each degree centigrade. when 
heated between the freezIng and boiling poInt. of wa­
ter; lead 0·00002Sj75. and tin 0'00001178. 2. I. the mole· 
cular rotation .u.talned In hIgh and 1011' degree. of heat 
alike? A. No. 

J. A. H. asks for information on the subject 
of c.rburetlng hpdrogen ga.. A. Hydrogen gas. tbe 
chIef constItuent ot co.1 ga •• upon whIch our large 
cltle. depend .o much for theIr light after lun.et. ba., 
a. I. generally known. no ilium Ina tlng power of It. own. 
but depend. wholly for It. value a.an illumInator upon 
the amonnt of carbon a •• ocl.ted wIth It; and attentIon 
ha. long been dIrected to the .ubjectof .upplementlng 
wIth carbon tbe already partially carburetted coal gal. 
and to the problcm of carbonIzIng the bydrogen ob­
tained Irom peat and from tbe action of acid. on .ome 
of tbe met.I.. The re.ult I. that hundred. of patent. 
have been granted for varIous device. and machine. for 
carburettng.carbonlzlng or enrIchIng hydrogen and com­
mon coal ga. up to the full measure of It. lIgbt.glvlng 
qu.lIty; 'but If .upersaturated. the IIgbt become. 
.moky. and con.equently dl.agreeable. ThIs latter 
trouble has been one of the drawback.. Tbe dl.covery 
of petroleum has allorded an apparently Inexhau.tlble 
.upply of cbeap ga.·produclng or carbonIzIng material 
In the form of hIghly volatile mInerai hydroc.rbon 011 •• 
such &s"gaaollo, naphtha, benzole, etc., of specific grav­
Itle. rangIng from 0 1164 to 0'785. The u.ual method of 
carbonizing I. tbat of dIvIdIng the liquId Into a mInute· 
ly .eparated condition. so a. to present a. large a .ur· 
face a. pos.lble. For In.tance.a large metallic receiver 
I. con.tructed lind 111led wltb pnmlce.tone: It I. then 
made pnfectly all'�lgh� and a quantllv of ga.ollne or 
one of the other 011 • •  poken of I. poured on to the 
pumIce. tone untll lt·l. tboroughlY .aturated. Connec· 
tlon. are now made In .uch a manner tha t the ga. to be 
carbureted pa.oe. dIrectly tbrough the pumlce.ton e. 
emerging from the machine .aturated wltb the heavy 
hydrocarbon vapor. Another and perbap. a better 
method I. tbat of .u.pendlng a large quantity of wIck­
Ing.ln a sult.ble receIver partly 111led wltb the l1uld to 
be u.ed. and carefully clo.lng all joInt.. The action 
bere I. the .ame a. ln the precedIng. except that the 
wlcklng I. kept .aturated by the actIon of caplllaryat­
traction. The vapor from the.e 011. I. much heavIer 
th.n the .Ir. and for tbl. rea.on It .ometlme. form. In 
layer. In the lower parto' room. where the otl ba. been 
.tandlng or u.ed. and when mIxed wltb air form. a ter· 
rlbly explo.lve mIxture. If by any mean. an Ignited 
match I. tbrown on the 1100r ;In a room contaInIng or 
tha thaI contained any of thIs liquid ga.ollne.lt I • •  uf· 
lIclent to explode the mIxture wtth dlsa.trou. conoe· 
quence •. The principal d.nger of u.lng the.e carbu­
reter •• then. lie. In the hIghly explo.lve ch'racter of 
the material u.ed t) accompll.h the desired re.ult. The 
only .afcguard agaln.t accident • •  eem. to be In the 
rule: Never a ttempt to 1111 or charge the.e m.chlne. or 
re.ervolr. wltbln doors. or In tbe vIcInIty of l1re of any 
kInd. but place them underground at .ome dl.tance 
from the ho u.e. 

A. F. l::!. asks: 1. Can you give me a recipe 
for a glue that will not .olten In mol.ture? A. Take 
glue 12 ozs .• water .umclent to dl •• olve It; add 8 oz •. 
ro.ln. melt down togeth£r .nd aold 4 part. turpentIne or 
benzine. Thl • •  hould De done In a carpenter'. glue pot. 
to a void burnIng. 2. Do you know of any way of con­
otructlng a good and cheap frictional electrIc battery? 
A. Perhaps the cheape.t Instrument of thl. character 

I. Volta'. electrophoru8. con.lstlng of a plate or cake 
of re.ln • •  et In a wooden mold lined with tin foil. A 
metallic plate wltb an InsulatIng gla •• handle .erve. to 
collect the electrIcIty. 

B. F. B. Jr. 8Slt!!: How can I dye silk a light 
.Iate or drab color? A. ForlOOyarc: •• Uk. boll together 
4 Ib •. fu.tlc.�" ozs. cudbear. and 6 oz •. logwood. Cool 
t02 O· Fah .• enter the good. and wInch for 20 mlnutr •• 
aIr out .nd repeat: take a little of the liquor from tbe 
boiler. dls.olve In It 1)0 oz.,. coppera •• reduce It to 
handllllg heat with water. and give one or two .hota 
throu&'h It .. the pattern require •. 

G. T. B. says: 1. I want to make an induc­
tIon coil to uoe wltb a .m,,11 DanIell'. battery. to take 
.hock. wIth. Wh.t number of wIre and how many feet 
.houldI u.e In the oecondary .nd prImary coil. ? A. U.e 
No.S1.,bout WOfeet for secondary current and about 100 
feetfor prImary. 2. How 10ng.tlOuld the coil be? A. 
About 9 Inche.. 8. How large .hould tbe bole be? A. 
About one half Inch. 4. W hat .Ize of .oft Iron wIre 
.hould I u.e In the'core? A.No. 20 will an.wer. �. The 
glnc plate. of my Smee battery are 2.lS1lI.lS Inche • •  quare 
and a half Inch thIck. How large a pIece of .Ilver 
.hould I u.e? A. A. large a. your zInc pl.te •. 

J. W. C. asks: Doe� the water of the Mis­
.1 •• lppl rIver run up hill? A. No. 

J. A. S. S&ys: I took hydrochloric acid,and 
added .mall pIece. of crayon. A portIon of the .olld 
crayon .hould bave pa86ed 01f In the form of a ga •• but 
.. t falled. [then added chalk to try the experIment •• nd 
It worked .ucce •• fully. What 18 tbe chemIcal dl1ference 
between ch.lk and crayon? A.If tbe crayon were cbalk 
It .hould have dl •• olved with e1ferve.cence. If you 
.end a pIece whIch will not dl •• olve. we .hall have It 
analyzed foryou. 

T. W.-You can find a full description of 
Ice machIne. In Sctence Rtcord for 1814. pp.1S1.155. 

M. C. B. asks: 1. What is the process for 
metallzlng non-metalllc .u b.tance. for electroplaUBg? 
A. Coat them with graphite or black le.d. 2. What I. 
the best hand book on metallurgy? What book give. 
the be.t descrIption of tbe dl1ferent modes of .Ilver 
mIning? A." A Practical Treatl.e on Metallurgy." by 

Crooke. & Rl>brlg. 

A. P. asks: 1. Which is the best battery for 
plating and what I. the .Imple.t method of construct 
Ing the .ame? A. For .mall purpo.e •• the Daniell will 
an.wer very well. It may be con.tructed a. fol' 
low.: Take for the outer jar. one of eartben or .tone­
warel1lled with .aturated .olutlon of .ulph.te of cop· 
per; for the Inner porous cell.a con;mon 1lower pot wltb 
the hole .topped or .ealed. Fill thl. wIth water and 
place It In.tde of the larger jar. Place a rod of amalga. 
mated zinc In the Inner cell. and the .heet copper In the 
outer •• o a. to surround the porous cell. A few drop. 
of sulpburlc acid added to the water In the porous cell 
will .u1!lce t" develop the full power of the battery. 
Thebatterymo.t u.ed by electroplater. I. tbat known 

a. the electropolon ; It consIst. of the ordInary Bun.en. 
the excIting lluld beIng a .olutlon of bIchromate of po. 
ta ... and .ulphurtc acId. 2. What I. the be.t book on 
tbe .ubJect? A.Roaeleur·s" Galvanopla.tlc Manlpula' 
tions." 

J. S. McK. asks: Is there any known meth. 
o d of obtaInIng the exact aquare root of any number 
other than the perfect .quare.? Could they be ex­
pres.ed In numbers? A. To both que.tlon.: No. 

A. B. O. says: An inveterate tea drinker 
compl.ln. that the lalt tea bouyht gives her a burning 
.en.atlon In the throat after drtnktng. and thInk. It 
mu.t be adulterated. I. tbere any way to detect the 
adulteratIon. of tea? A. Yeo. It I. po •• lble to detect 
the adulteration.. In the very little .peclmen wblch 
you.ent we fcund none. but It was too .mall a quaa 
tlty for a •• tl.factory examInation. 

G. W. D. asks: 1. What is the difference 
between c.rbon.te of pota.h and hydrate of pota.h? 
A. T�e l1rat I. a compound of carbonIc acid and potash. 

tbe .econd of water and pota.b. 2. What I. the crude 
pota.h of commerce? A. Impure carbonate at pot •• h 
mIxed wIth .ulphate and .llIcate of pota.h. chloride 01 
potasslum,ash, organic matter, etc. S. What water­
proof compo.ltlon will adhere to ela.tlc rubber and at 
the same tIme to the cuticle? A. Melt together In an 
Iron pot equal part. of common pltcb and gotta percha. 
kept IIq uld under wa ter. or .olld to be melted when 
wanted. 

C. H. M. asks: 1. Is electricity employed es­
pecially In any chemIcal work. for InducIng. accelerat­
Ing. or aidIng cry.tallzatlon? A. No. 2. Doe. any ap­
plication of electrIcIty promote or ha.ten the cry. tall­
zatlon of .ub.taace.? A. Ye •. 

A. A. B. says: 1. I have a kerosene lamp 
u.lng an argand burner; after It has been burnlDg ao or 
45 mInute •• It become. very hot and begIn. to pu1f and 
.putter .o that we cannot u.e It. What I. the cau.e? 
A. Tbe burner Is .o badly alunged that It allow. the 

heat to be conducted to the content. of tbe I.mp. 2. 
Wh&t .hall [ u.e t o  .tlck gold or bronze leaf on gla •• 

and on p.per? A. A oolutlon of 1.lngla .. In water. 
Still better: for l1xlng gold leaf on wood. paper. etc . •  
use a .olutlon of IIn.e.d 011 a n d  lead pla.ter I n  011 of 
turpentllle. Tht. 10 made by l1r.t .aponlfylng IIn.eed 
011 with cau.tlc .oda or pot ••• a. and precipitating the 
aqueous .olutlon of tbe soap wltb a .olutlon of .ug.rof 
lead. the lead .oap thus formed beIng nextdl •• olved In 
011 of turpentine. 8. Wbat I. the be.t varnl.b to u.e 
on very white wood. auch a. ba •• wood. thatwlll not 
.taln'or dl.color It. but leave It clear .nd white? A. 
WhIte picture varnl.h. 4. What ia the be.t 11lUng to be 
uoedon bl.ck walnut before putting on oil? A. Bee.­
wax hardened with .eallng wax and colored wIth umbtr 
maybe u.ed. 

J. P. D. asks: What will prevent the damp­
ne •• from rl.lng In brIck walls? Will tbree or four 
coursea of brIck laid In cement or a .trlp of galvanIzed 
Iron. the wIdth of the wall. prevent It? A. L.y two 
course. of brIck In melted '.phalt and two course. up­
on the.e In hydrsnllc cement. covertng the expo.ed .ur­
face. well. A layer of zInc I. al.o a preventatIve. 

W. asks: What length of time does it take 
to rtp • pIece of .prlne .teel 6 feet loog by JO Inch thick 
wltb a toothle •• • aw. m.de of .oft Iron? How .hould 
.uch a .aw be made? A. Tbe perIphery of the .aw 
.houldrun about 20,000 feet per mInute. and oUl!ht to 
melt (a. It really doe.) througb at lea.t one foot In 
length per mInute. The .aw mu.t be perfectly bal­
anced and bammered very open In tbe center. tbat 18. 80 
that the center will be 1008e. In order to allow the perl­
pbery to expand by centrIfugal force caused by Ita own 
velocIty. 

J. H. says: You state in your paper that 
pla.ter of ParI. mIxed with 8 per cent mar.hmallow 
root, powdered, would harden tn one bour, and could be 
rolled out Into plate. and polished. I have trted thl. 
wtth hot and cold water several time •• aed It will not 
harden at all; It wlll .et .omewhat.· but will crumble 
away If you handle It. What I. the matter? A. Exper, 
Iment demon.trate. tbat: 1. The only ellect mar.hmal, 
low root .eem. to exert upon gyp.um I. to retard It. 
setting or hardening. 2. That when .et or bardened It 
become. very brittle: and wbere a large perceat.ge of 
marshm.llow root I. uoed.1t either fall. to a powder or 
crumble. wben touched. 

S. F. M. says: 1. I am making a foot la.the 
and do not understand layIng out cone pulley •. The 
drtvlng wheel face. are 24 and 2; InCile. dIameter. I 
want the driven pulley to be 8 Incbe. dIameter for the 
.maller face; what .hnuld the other be? A. See p.I84. 
vol.n. 2. What wIdth of belt would be mo.t .ultable? 
A. Make the belt from .n Inch to one .nd a balf Incbe. 
wIde. 

.8. says: I wish to drain the bottom of a 
cellar. on wblch I propo.e to lay a concrete 1100r. Tbe 
metbod I have adopted Is to .Ink longItudInal trencbe. 
10 Inche. x 12. and Oll loo.ely with bat. broken about 
the .Ize of a hen'. egg: tben to cover the whole with 
concrete. The trencbe • •  :art near tbe footIngs of the 
party w.ll. Do you think thl. will elleet tbe object? 
If not. can you advIse .omethlng? At certaIn poInt. In 
the foundation bottom •• everal .prlng. and qulck.and. 
ha,'e been dl.covered. A. The plan you have adopted 
I. a good one. provIded that you connect the main 
trenches with lateral one •• and dl.charge the whole Into 
a maIn draIn leadIng away from the hou!e. 

S. B. McC. asks: What is the solid content 
of a .tlck of tImber. tbe ba.e of which I. 14 Inche. 
• quare and the top 10 Inche • •  quare. and length 20 feet ? 
What I. the rule for obtainIng the same? A. Thi • •  tlck 
I. In the form of a lru.trum of a rtgbt prl.m. wIth the 
two ba.e. parallel. Therule for calculatIng the .olldlty 
I. a. follow.: Add together the area of the lower ba.e 
and the area of the upper ba.e; extract tlle .quare root 
of the product of the.e two area.. MultIply thll .um 
by one thIrd of the perpendicular dl.tance between the 
two ba.e •. ApplyIng tbe rule to the ca.e In que.tlon. 
we have area of lower base, 14X14=196; area of upper 
ba8e, 10X10=100. Square root of the product of the8� 
areas, .y'196X100=140. Perpendicular distance between 
the two b .... ,20X12=240 Inches. Content. of timber, 
(196+100+140)X80=814,880 cubIc Inebe.. Contents In 
cubic feet, 184,880+1128=20.· •• 

J. R H. asks: What is the method of bal­
ancIng the reclproca tlng part. of an engIne. for whIch 
Mr. MaIn receIved from the Secretary of the Navy the 
.um of f600? A. A. we underotand tbe arrangement. It 
I.not a true counterbal.nce. but con.l.t. of weIghtIng 
one of the crank.. which can hardly be con.ldered 
novel. Indeed It I. said to gIve .0 little .atl.factlon 
tbat the.e .o-called counterbalance. are beIng removed 
from the crank. of many marIne engine •. 

C. M. asks: What is dry steam? A. Steam 
of .uch heat that It will a b.orb mOI.ture from any 
damp .ub.tance plsced In It. 

P. J. asks: How can I dissolve gutta percha 
.0 a. to make a thIn waterproof varnl.h. copable of be­
Ing laId on wltb a bru.h? A. Take 4 oz.. clun lIutta 
percha.dl •• olve In 1 lb. rectllled re.ln 011. and add 2Ib •. 
IIn.eed 011 varnl.h. boiling hot. 

S. D. asks: What will restore tbe color of 
o?:clean colored leatber? A .. Use 1 oz. oxalic acId dl.­
.olved In 1 pInt distilled water. 
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G. L. M. says: I lately read a statement 
that Dr. Huggln. baa dl.covered th.t the .tar Arcturu. 
I. approachIng tbe earth .t the rate of about l1fty mile. 
per .econd. 1. I. tbl. true? If .0. In what part of the 
beaven. can the .tar be .een at nIght? Can tbe .tar be 
.eeu wltb �henaked.ye? Doe. the .tar appear to grow 
larger? How (ar dhtant I. tbe .tar from tbe earth at 
the tIme tbat thl. letter reaehe. you? A, Ye.; Arcturu. 
I. a bright red .tar of the-l1rlt magnItude. In con.tella­
tlon BooU •• overbead at 9 P.M. It. proper motion I. �4 
mile. per .econd toward the earth. and 1t.lIgbt. traveling 
185.000 mtie. per .econd. ta�e. more than twenty-.lx 
years to come bere. 2. What I. the greate.t depth that 
man hu ever attained. and where? A. One of the deep­
est holes we recollect Is the ·'Road to Rea ven·' BUver 
lead mIne. near Freiberg. Saxony. 2.000 feet down to the 
.ump. 

S. says : I wish to construct a telescope for 
a rllle. Can you Inform me how many len.e. will be re­
qulred •• nd what the diameter and focu.of each len. 
.hould be. and In what manner they mu.t be mounted 
on tbe rUle? A. Object gla .. half an Inch dIameter 
focu. 24 Incbe. or a. long a8 convenIent. EyepIece may 
be a single len. of low power with cro.s Iplder lines 
l1xed In It. focu.. Tbe t.rget will tbenappearlnverted. 
Tbe len.e. are enclo.ed In a bru. tube wtth a hInge or 
ball JoInt at the breech or eyepiece end. and .lIde. at the 
muzzle. to depre •• the object gl •••• forlncrea.ed eleva 
tlon. The two point. of attacbment to the barrel are the 
.ame a. for ordinary fore-and· leaf .Ight •. 

T. S. C. says: In your answer to N. L., you 
.ay tbat" the .hrlnkage of wood endwl.e I. very .IIght. 
If any." It I.  probable that If t b e  wood were perfectly 
.tralght graIned. tbere would be no shrinkage endwise 
I have .een place. In board fence. where the bo.rd was 
dl.placed endwl.e 8 Inche. from where It had been orIg­
Inally nailed; and I have .een the top rail. (2x4. oak) In 
pIcket fence. drawn .part 8" Inc be. In a fence 100 fee t 
long. I have. however. alway. attrIbuted tbl. to the 
lumber not beIng at all time • •  awn parallel with tbe 
graIn of the wood. 

J. M. says, to help B. and J. out {of their 
trouble of buhbllng In ca.tlng zInc: Do not overheat 
It; but when melted. pour at once. and you will l1n« 
you can get a .harp model In quIte mol.t oand. I .tlr 
with a ploe .tlck until all the metal I. thoroughly IIque­
l1ed. I have u.ed varlou • •  Ize. of zinc. and .Ince foUow 
lUg the above dIrection. I have had no trouble. 

R. S. says, in answer to A. A. W.'s query 8S 
to breaking gage glatH.: If you get good dInt gla •• 
tube •• and your g.ge cocks are .et true. they wllI laat a 
long time In.tead of taking them out to clean them 
take the nut 01f tbe top cock and pour a little 011 down 
the tub.: It will remove the .eale. 

W. H. S. says, in answer to J. A. McC.'s 
Jr . •  question a. to the tube aod dl.k of paper: A 
number of year. ago the Royal SocIety o1fercd a gold 
medal and one hundred guInea. for tbe explanation of 
the phenomenon mentioned byblm. The lollowlng wa. 
the explanatIon whlcb receIved the prIze: Suppo.lng 
the dIameter of the dl.k. to be to that of the bole a. 8 
to 1. the area of the former to tbe latter mu.t be a. 61 
to 1. TIence.1f tbe dl.k. were to be separated (the.r 
.urfacra remalnl.1l' parallel) with a velocIty equal to 
that of the aIr bla.t. a column of air mu.t meanwblle 
be Interposed •• Ixty-four times greater than that whlcb 
would e.cape from tbe tube In the .ame time: eon.e· 
quently.lf all the alr nee.:ed to pre.erve the b.lance be 
.upplled from the tube. tbe dl.k. mu.t be .'parated wIth 
a velocltya. much Ie •• tb.n th.t of the blast a. the 
column requIred between them I. greater tban tbat 
yielded by the tube. It follows then that. under tbe 
clrcum.tance. ln queatlon.the dl.l<.cannot be .epar.ted 
wltb a velocIty greater tban one .Ixty-fourth tbe bl •• t .  
0 1  cour.e all the force of the blut will b e  expended on 
tbe movable disk and tbe rl�g of alt between the dl.k. ; 
and .Ince the aforesaid dl.k can only move one sIxty· 
fourtb the velocIty of the bla.t. the rIng of air mu.t 
receIve ne.rly all the force of the bla.t. and be drIven 
out In current. radIatIng from the common cen ter of 
tube and dl.k •. 

C. H. M. asks: I have several times read 
1hat In order to make It po •• lble for .ome bird. to talk 
tbelr tongue. have to be .pllt. or that after tbelr 

tongue. were .pllt tbey could talk. Among common 
bIrd •• thl. h •• been a .. erted of the crow and j.y. Is 
thl. true. and If so. how Is the .pllttlng done? How far 
would the bird'. tongue have to be .pllt? I cannot .ee 
bow tbl. operation would enable them to .peak.-X.X. 
O. ask. : How can I make a burn I. bing liquid to pro· 
duce a llght.trAw coloron ... Ie leather?-H. M. D.ask. 
How can I dye anlllne .cariet on mIxed good.? 

COKKUNICATIONB RECEIVED. 
The Editor of the ScIENTIFIC .AMERICAN 

&elmowledges, with much pleasure, the re­
ceipt of original papers and contributions 
upon the following subjects: 

On Screw Propellers. By J. H . 
On the Climate of the United States. By 

J. S. McA. 
On Alkaline Waters and Fish. By G. A. F. 
On the Wisdom of Science. By J. A. B. 
On Acoustics of Public Buildings. By A. 

W. C . 
OnAerialNavigation. By L. 
On a New Local Anresthetic. By F. L. J. 
On the Moon's Axial Revolution. ByC.H.M. 
On Lunar Attraction. By W. B. 
On Light Freight Cars. By H. S. B . 

Also enquiries and answers from the follow· 
ing: 

A. P.-H. R. C.-F .-J. E.-J. H. D.- W. D.-W. F.M 
-A.B.C. 

Corre.pondent. who.e Inqulrle.fall t o  appoar .hould 
repeat them. If not then publl.hed. �bey may conclude 
tbat.forgood re,,"on". the EdItor decline. them. The 
a�dre •• 01 the wrtter ahould alway. be given. 

·Several corre.pondent. reque.t u. to publl.h replle. 
to thelrenqulrte. about the patentability of their In­
ventIon •• etc. Such enq ulrle. wlli only be an.wered by 
letter. and the partlel .hould give $belr addre •• es. 

CorreBpondent.l who wrtte to a.k the addre •• of certain 
manufacturers. or where .pecll1ed artlcle. ara te be had. 
al.o thoBe havtng good. for sale, or who WAnt to 11nd 
partllen • •  honld .end with theIr commnnlcatlon. an 
lUIlount lu1!lclent to cover the coot of pnbllcotlon under 
the head of .. Buslne •• and Penona!," which II epoclally 
devoted to such enqnlrlel. 
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