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Water Front, al80 Stores or Lots to Rent, 
Delancy St., E. RIver. Andr.wI Bro .• 4U Water St.. N. Y. 

Vienna Exposition-A I!'entleman (a native 
of Gennany). long a merchantln New York, wllhee to 
repreeent lome AmerIcan Manufactnrer at the VIenna 
Expolltlon. Ie an American cItizen. and II familiar wIth 
tbe Englllb. Freneb. and German languagee. Requlrel 
no eompen.atlon. except personal expenlel and lucb 
comml88lon seeured. al m., be .rranged for. Refen to 
promlueut banken aud merchants. Further partlculan 
may be obtaIned byaddres8lng C. G. R •• Box 1'71. N • •• 

Wanted-An experienced manufacturer of 
Door Loek. and IIgbt hardware. with ,10,000 CapItal. to 
tAke cbaflle of !;hopa. Edward Rowe.Jr .• Manlaeld. Oblo. 

'Vanted-The address of the manufacturer 
of Cotton GIn Saw Sbarpenen. P. Kyle. Tuakeree. Ala. 

Tin Ware Manufacturers should see the 
patent Welgblng Scoop. For S.le. or Worked on Roy. 
alty. D. H. PrIest & Co� S Trcmont Row. Bolton. Ma ... 

The Amana Society. Homestead Post Office. 
Io .... a Co •• Iowa. geuerally cultlvatel from four to a,'e 
tbouland aeree of rraln. Tbe SocIety II In .. 'ant of a 
lupply of bone forln. capable of holdIng tbe Itraw In 
loadln,. unloadlug • •  nd Itacklng. lIanufacturen of 
forkl will plea.e addre .. a. abo,'e. 

Buy Gear's Improved '" onderful Paneling 
Macblne. BOlton. MalA. 

W anted-To negotiate with parties to man· 
ufacture a Paten t Sub B.lance and a CombIned Blind 
• nd Sbutter Fastener. botb compoaed of caet metal. aud 
springe. SpeclQcatlona lent upon apIJllcatlon.a.dmodell 
fllrnl.bed to tbe contractlngparty. Addreaa H. D. Cbance 
I< Son. Llewellyn. Pa, 

J,R.Abbe, Manchester,N.H., sells Bolt Viscs. 
Send stamp' for beautifully illustrated cir· 

cul.r of La Dow a Balance H.y Rake. wltb traction Hay 
Teddcr Attacbment. to C. La Dow. So. Galway. X. Y. 

Stuffing boxes kel)t tight and free from 
frIction by'V.C. Selden'l mproved PackIng. 8� Olh'er 
Strect. Bolton. Ma88. Send for clrculare, &c. 

Circular Saw MiIls.with Laue'!! Patent Sets; 
more than 1200 In operation. Send for deeerlptl,'e pam. 
pblet and prlee list. Lane. PItkIn • Broek. lJontpe. 
lIer. Vermont. 

We wish to correspond with some party who 
IIndentandl bleacblng and reanlng 0111 .. Any one .... bo 
con bleaeb a dark. mIxed 011. ao al to make It • clearmer· 
chantable artlcle.wlll be well paId for dolug It. orfor tbe 
procell. Samplel lent on application to Lock Box 1911. 
Pa .... tucket. R. I. 

To Purchase-A larl!'e amount of Second 
Jland )lachlnery. Any partIe. havIng Engtno Latbee, 
Iron Planers. Drme, &e.. In lal'lle numben. wbo wllb to 
dllpole of them cbeapfor calb. 11'111 and . pnn:baaer on 
application to W. A. Jamee. Rocbe. Spencer. 2711 Soutb 
Canal Street. ChIcago. 111. 

For 8.10.12 & 15 horse Steam Engines, with 
LInk. cut,olr. and revenlngmotlon. addreaa. for circular. 
E. Weet, Lockport. N • •• 

Tree Prunera and Saw Mill Tools. improve. 
mentl. Send for clreulan. G.A.Preacott,Bandy Bhl. N.Y. 

Grindstones. founded 181D-Mitchell, Phila. 
Loc.omotive builders' I!'rindstones. of suita

ble grit and all .llel. J.E. Mliobell. PhD.delpbla. 
A complete set of the ScIENTIFIC AMERICAN 

for Sale-41 volumea. 184& to 1878. Alllo. 28 volnmel from 
volumc .2. JIIoW. to "olome 18. 1889. All neatly boond. 
D. J.Colton. �� Walnut Street. Ne .... ark. N. J. 

Fi ve different sizes of GatlinI!' Guns are now 
m.nufactored at Colt·s Armory. B.nford. Conn. Tbe 
l.flIer IlzcI bave a range of over two mllee. Tbese arm. 
are Indl.pen.;lble In modern warfare. 

The Berryman Manuf. Co. make a s�ialty 
of tbe economy and safety In workinr Steam Bollen. 1. 
B. Davil • Co •• Hartford. Conn. 

Indispensable to e\"er! Manufacturer and 
Macblr.l.ttt-Bolton Jonrnal of Commerce; lend for a 
.peclmen cory. IS per year. 

Carpenters-For Sale, a Sash Factory, run 
by water power. at a lnmber landing. wIth a proatable 
run of trade. For partlcnlan. addre .. P. O. Sox No.2. 
Charle.to .... n. Jelrel'8On County. West Vlrgtnla. 

Mininl!'. Wrecking, Pumpinl!', Drainage, or 
Irrigating l.laclllnery. foraaleorrent. see advertl.ement. 
Andrew'. Patent. Inside rage. 

Needle and Clock Machinery of every de· 
.crlptlon of the mOlt Improved Stylea. Bendey lIro·l. 
Wolcottville. Ct. 

Steam Boiler and Pipe Covering-Economy, 
Safety. and DuraDllIty. Savee from ten to twenty per 
cent. Cbalmen Spence Comp.ny. foot Eaat 9th St •• New 
Yorlt-1Q Y. 2d St .• St. Loula. Mo. 

For bast Prlosses, Dies and Fruit Can Tools, 
Bltls & Williams. U8 to m Plymonth St •• Brooklyn. N.Y. 

A SUJlCrior Printing Telel!'faph Instrument 
(the Seide!) Patent).for prIvate anihbo,tllnes awarded 
the Flnt· Premium (a Sliver Medal) .t CIncinnati Expo. 
olllon. 1812. for "Belt Telerrapb Inltrnment for private 
lI.e "-Is otrercd for aale by the Mercbt·. M'f'g and Con 
RlrllctioD Co .• !IOBroad St • •  New York. P. O. Box 886G. 

Iron Hoofing. Scott &; Co., Cincinnati. Ohio. 
Shafting and Pulleys a specialty. Small or· 

den lIlIed on al good tenns as farge. D. FrI.ble I.: Co • •  

Ne,,' }IaYen. Conn. 
Pl'ck'/! Patent Drop Pre!'!!. Milo Peck", Co., 

New Jlo,'en. Conn. 
Hydraulic Presses and Jacks. new and sec

ond band. E. Lyon. t'lO Grand Street, New York. 
Machinists-Price List of small Tools free; 

Gelr Wheels for llodels. Price LI.t free; Chuckl and 
IIrllIs. Price List frec. Goodnow. Wlghtmau. IS Corn· 
hili. Do.ton. M&88. 

Patent Gearing-Great Strength. Durable. 
NolselclI. Cbeap. J. Comly. 1�9 Ten Eyck St,. WllllalDll
hllrgh.N. Y. 

All Fruit-can Tools,Ferraeute.Bridgeton,N.J. 
English Pa.tent-The Proprietors of the 

..• lie aid & Cllco Centrlfogal Pnmp" (trlompbant at tbe 
recent .·aln). having tbelr banda fuUat home. will .ell 
tbolr Patent for Great Brlt.ln. ju.t obt.lned. A rreat 
�baucc for bualne1!8ln England. Ad4rea1 He.ld, Sllco '" 
Co� Baldwln.vllle.N. Y. 

Buy Steam Pumps and Packing of Gear, 
Boston. Mus. 

Read the article on" The Machinists." now t�n/
f
�:�:::r.:e:.n

c
�e"

.
B08tou Journal of Commerce. 

Dickinson's Patent Shaped Diamond Carbon 
PoInt I and Adjo.table Holder for dreaalnremerywbeel •• 
grlndltonee. etc. See Sclentlac American. Jol); 21 aod 
Nov. 20. 1889. 64 Yasllu St •• New York. 

You can't afford to go on cutting nuts and 
bolt . ... lthoot a Grant macblne. Prf�" fjIIS. Wllc)' & 
ltuqell, Grf'f'11ftnlr1. )f."fiI. 

American Boiler Powder, for certainty, safe
ty.and cbeapneaa ... The Standard antl·lncrnltant." Am. 
B. P. Co •• Boxm.Pltt.blUlb, PI. 

Williamson's Road Steamerand Steam Plow, 
wltb rubber Tlrea.Addreaa D. D. WllllallllOn, 12 Broad· 
way. N. Y •• or Box 1808. 

For Steam Fire Engines,address R. J. Gould, 
Newark.N.J. 

Iron Ore Crusher Jaws and Plates, Quarts 
Stamp .. .te.. east to order by Pltt.bUfllh Steel Casting 
Company. All work wamnted. 

Brown's Coalyard Quarry & Contractors' Ap. 
p.ratua for holltlnr and conveylngmatertal by Iron cabfe. 
W.D.Andrew •• Br0.41 4 W .. terat.N. Y. 

Always right side up-The Olmsted Oiler, 
nlaqred and Iml.roved. Solil everywbere. 

For Solid Wroul!'ht·iron Beams, etc., see ad· 
,'ertlsement. Addrell17n1on lion MIlIl. Plttlborgb,I'a .. 
for lItborrapb. etc. 

The BerryIllan Heater and Regulator for 
Steam Bollen-No one ualnr Steam Bollen c.n a1l0rd to 
be wltboot tbem. I. B. D.vll • Co. 

'Seale in Boilerll. I will Remove and prevent 
Scale In any Steam Boller. or make no charge. Send for 
circular. Geo. W. Lord,Phlladelphla. PR. 

Gauj!'Cs, for Locomotives, Steam, Yacuum, 
Air. anil Testing pnrposett-Tlme and AutomatIc Ra· 
cording Gaugee-Engtne Connten.Rate Gauge ... nd Teet 
PumP •• All kinds ane braes work donc by Tbe Recordlnr 
Steam Gauge Company. 91 Liberty Street. New York. 

Traction EnA'inI'B and Plows. Addrcss W. 
H, H. Heydrlck. clieltnnt HlJI. Pblladclpbll. 

Boynton's LiA'htuing Saws. The genuine 
fSOO cballenge. Will cnt a,'e tlmee u faIt u an .x. A 
.Ix foot crOll cut .nd bnck 8811'.16. E. U Boynton. 80 
Beekman Street. New York. Sole Proprietor. 

Absolutely the best protection &lr&inst It'ire 
-Babcock Extlngul.ber. ) . W. Farwell. llecretary. 40'1 
Broadway. New York. 

Steel Castin�s "To Pattern," from ten Ibs. 
upward. can be forged lind tempered. Addl'eaa Collin. 
• Co •• No. 212 W.ter St •• N. Y. 

Tho Berryman Steam Trap excels all others. 
The best II alw.y. thc cbeapc.t. Addreu. I. B. Davll • 
Co •• H.rtford. Coun. 

1 .-0ur correspondent. T.W. Bakewell. who 
addre88ea ul on tbe eobject oC calcolatlng .trengtb �f 
bollen.refen to a letter of Profe88or Henry opon tbe 
lobject. We alao bavc been Informed tbat SIr William 
FaIrbairn bal fornt.hed a letter on the same subject. 
We should like to be able to poblllb theee letters •• a the 
oplnloua of tbose gentlemen. wben correctly preeented, 
are entitled to unusual con.lderatlon. and the Cact of 
tbe e%lltence of skeptlcllm In relation to the proposl · 
tlon of our correspondent. on tbe part of nearly all well 
known englueen ... 'Ill .ecure for tbem unusual .tten· 
tlon. 

2.-S. asks how to get sulphate of nickel 
and bow to convert It Into a ulckel .olutlon? 

1.-H. J. H. asks: How can I give a bril· 
lIant bl.ck IJnllb to a qnantlty of .. ire good •• locb u 
balr pin. ? 

S.-F. C. would like to know how to temper 
a ateel acrew driver. tbat h88 been put In the are by mil· 
take. 

4.-A. T. Y. asks: Is there any preparation 
With whIch I c.n blow a bubblc (sImilar to a soap bubble) 
.trong enough to be.r beIng knocked about the room? 

5.-D. R. W. says: Can any one tell me of 
a procees by whIch common pitch may be purlaed for 
optical purpose •• such as polllhing len.ee and specula? 

6.-W. N. allks for a detailed description of 
the cupola furnace designed Dy Henr), Kriger. of Berlin, 
Germ.ny. mentioned In the aOlUTIPIO AlB.IOAB a few 
montb. aro. 

·7.-D; asks: How can I color 'extract of 
lemon. IIgbt yellow In m.nufacturlng It? By manufac· 
tnrlng It from 011 of lemon .nd alcobol. and exposing It 
to tbe light. It 11'111 fade nearly to wblte. 

8.-;-T. N. says: 'Vhen a be\'el wheel is be· 
Inrgeared wltb wooden cop. wbat metbod Ie adopted. 
wben turnIng off tbe onter endl. to and wben the pltcb 
cIrcle Is of the proper dl.meter? 

9.-S. D. P. Jr., says:·How can I make a 
cheap coloring m.terl.l to apply to paper or board, a 
aort oC .Izlng; also a cheap' varDtlh Cortbe lime? For 
varnllh I b.ve used alcohol and .bellac. bnt It II too 
cOltly. 

10.-H. asks if there ianny way to make a 
fountain aomethlilg on the principle of Hero·s. as ex· 
plalned In the ecbool book. on phllotfophy. "I wl8h one 
to aet on a table fordecoratlon.and Bero's 11'111 not tbrow 
a stream blgb enough. " 

11.-S. asks: Which is the most probably 
troe .nd be.t eetabll.hed tbeory In' reprd to tbe polar 
attraction. Ie. caulel.etc.? I. tbe Idea tbat tbe .tmo, 
epbere, acting a. a prllm. conden.ee all tbe vIolet IIgbt 
oC tbe .pectrum .t the polel and tbereby magnetize. 
tbem. at all reaaonable? 

12.-C. A. S. ssys: Given a cylinder of the 
Internal c.paclty OC 1 • ..., cnblc feet: If I torce ordln.ry 
illumInating gSa Into It to a pres.un of forty pound. to 
the .quare lncb. bow many cubic feet of gal 11'111 It eon · 
taln? Iu other wordl. It I had taken tile gal through an 
ordinary meter. bOw many feet would the meter b.,·e 
regtltered? Can you give a rulc for ftndlng tbe uumber 
of feet at any preR8ure? 

13.-.1. E. G. sa�'s: In your il!suc of February 
you an.wer toU. 11'. D.'l queltion ..... 111 a ... agoD.. be 88 
easily dr .... n b)' a long 88 by a .hort rope" tbat tbere II 
ao dlaerence. NoW sllppo .. e I r.celve a dray load oC 
eacb. ropc and slIllar ..... hlCh mUlt be drayed up a long 
bill. Tbe drayman load. the .ugar on tbe wagon, tben 
attacbel tbe te.m to one endof tbe rope and tbe wagoa 
to the other ; cao lie baul my two loadl oC goods at one 
time? Will I get tbe rope and lurar bauled Cor the price 
of baullng tbe sugar. according to your anlwer? 

14.-D. H. S., Jr .• I!ay!!: Most of the wheat 
produced here I. generally of rood quality. but coutalns 
conllderable .mut. In maey ca.e. thll Infection bu 
been .volded b)' steeping tbe .eed rraln for 2' boun In 
a eolntlon of blllt! vitriol. For elrht buabels oC seed 
about one pouud of the copper 881t I. uscd with enough 
water to cover tbe rraln. A. a preventive. tbll seldom 
fall.. Can any oC )'oor readen tell ue bow to remove 
tbe ameli aod ta.1.e oC .mut. by a method practicable 
wltb conllderable qnantltles of wbeat? We b.n beard 
tb.t qnlckllme II a .ed. [a tbat tbe be.t deodorizer. and 
If 80. In what proportIon. and bow ought It to be ap· 
plied? we baTe :mncblnery "'hlch removl'a .11 n.lble 
"mnt. 

H. M. says: In view of the fact that lil!'ht 
wtll preserve tbe orlgtual color of white paint In.lcfe a 
houlN!. wblle Itl exclualon 11'111 turn It a deep yellow. we 
uo yon for . lolutlon. Auswer: Tbe action oC light I. 
to bll'acb .11 colon ... blch are not of ax cd mineral orlgtn. 
White lead being already whIte remain. nnalrectedln the 
IIPt. bnt In the dark It rradually .bsorbs lulphnr from 
coal rae or other .ource. In a room .nd turna black. 
Zluc white I. not ao readily changed In color. 

D. B. asks: Would the sulphuric acid in 
plaster applied In any q nantlty liberate pbo.phorlls where 
It II combined wltb Iron In tbe loll? Wbereand at wbat 
price can Freeenlu.· " Chemical Analyal." be had? An· 
Iwer: Snlpbnrlc acid Incomblnatlon wltb lime In pluter 
cannot ·lIherate pbo.pboro.. Free eolpburlc acid de· 
compolee phoepbatee and I. employed for th.t pnrpole. 
Wiley .nd Son. New York. are the poblllben of JohnAon', 
tranalaUon of Frl'lenlua' "ChemIcal Anal),sls." 

C. J. K. asks: What chemicals will keep 
water a. ne.r.1 pOlllble to freezing point without goIng 
much below It? Wbat work on cbemlltry wonld gl"e 
me the mo.t Inltrnctlonl on freezlnrand thawIng? An· 
.wer: Ice aoatlng ln water l. tbe only "chemfesl" that 
11'111 keep thc water III nearaa pOIslble to freellng. Wben 
that melt •• the water will allume the temperature of tbe 
room In wblcb It I. placed. Good books on chemlatry 
bave b�.n .... rlltr.n by Towne, Rarkl'r. and Eliot Rnd 
Storl'r. 

J. W. B. lI�kl!: Huw long will hmunn l:Ionl's, 
tbe skull for Instance. presen'c tbelr form In the open 
aIr. or burled In mollt eartb? An ..... er: Tbc precl.e 
time cannot be Itated. Hllman skullo ba,'c been found 
In cave •• 88oclated wltb tbe boncH of extinct anlmall. In 
lucb a way", .. 'ould Indlcatc lin antlqult)' of many 
tboo8&nd year.. Thc Ikulls In thc cfttacomh. of nome 
are known to bc "err ancient. 

C. T. S. sn�'S: I have 11 fine Bcnle. enclosed 
In a gla .. CIIlJ.. What .ball I place In the ease to abaorb 
the mol.ture. to pre""nt tbe steel parte from rnstlng? 
Can you tell nle tbe cheapest w£y of mak!ng sulpbnro1l1 
gal In large quantltle •• and what would be the best man. 
nerof keeplnr lt.and bow long does It remain In at con· 
dltlon to use as pnre gil? Would a bladder or IndIa 
rnbberbar an .... erfor a gage, attacbed to tbe "easel In 
.... hlch the p. II etored. to IndIcate wbat qoantlty wu 
alw.y. on h.nd? Ao .... er: To prevent cbemlcal balanc· 
el from ruatlug. pot. lomp of qolck lime In the box con· 
talolng the 10ltrumellt. In a laocer. It 11'111 abaorb thc 
mollltnre and anally I .... ell up and become air Ilaked; It 
mu.t then be relle\\"ed. We glve ellewhere a proce .. for 
the mannf.ctore of 10lpbuJ ous acid on a large ac.l". It 
Is dUlI.cnlt to .tore It III ftn)'tblng but gl.88 vessele. 

P. M. asks: 'Vhat is the rule for findinA' 
tile eag of a belt. pa .. lng over two pulleys. wltb thelf 
eenten lilY 100 feet apart? The belt Is to atand on tbe 
rake, file center of the upper pulley being 10 fe.t out of 
plnmbwlth tbe center of tbo lower one. The lowerpnlley 
I. Ueet and the npper one. Heet diameter. The belt I. of 
fourply rubber. and 2:2lnchea wIde and tlgbtened In work. 
Inr order. In lome cuee It la lmportant tbat tbl. Ihonld 
be known. TlIe late lamented. long.wlnded Rankine. 
gtvea the rnle. but tbe bleroglypblca In whlcb It II gl"cn 
areallGreek tome. Now I have a preltyf.lrkno .... ledge 
of theoretical and practical geometry and arithmetic. 
.nd Irlab, Engll.b aod Frencb. but I am puzzled wltb 
nearly everytblog In Ranklue'. workl. Anl .... er: Tbe 
nl. referred to may be tranllated tho.: DivIde the 
equare of the dl.tancebetween centerA by clgbt time. 
th,t lenrth of belt which would gin. by Ita weight. a 
etisln equal to tbe ten.lon on the belt. and the quotient 
wtll be the dellectlon below the .tr.lght line Joining tbe 
centen of the two lurf.cee carryinr the bolt. It oor 
readen deSire to accompll.h much In mechaulc •• and to 
avoid the troublel of our correspondent. thl'Y .. 111 and It 
well worth tbelr while to devote a roodsbare of lcl,ure 
time to matbematlta and the prlnlliples of natnral phi. 
losophy. They would allO be hetter prepared tben to 
appreciate tbe labon of Profeaaor Rankine. who bae 
earned a .plendlG fame by punolng jo.t .ocb . co nne. 

W. H. G. is making a toy engine and boiler 
and laye: The .Ize of boiler la Sx5lncbel; It I. m.de of 
tin; now woold I galo anytblng by axing S or 4 half luch 
tIn tnbes or aoel In tbe bottom of boiler foor Incbes 
long. or I •• common aatbottom better? Tbetnbesare to 
be clo.ed at one end. How would air work. pumped Into 
a boiler at bot·tom or top (In .team sp.ce) or 11'111 It not 
work at .ll? Howmuch doelalrexpand? Ans ... er: Tbe 
propo.ed tnbe. 11'111 be likely to Increase the power of 
tbe boiler as they Increue the heating .urface. Tnbe8 
clo.ed at one end are aometlmes DIed, .ud where the 
are Is not forced. do well. It the are Is forced. tbey are 
defective In not allowing free circulation of water. In· 
troduclng alr ln .o 8mall an apparatu. would probably 
not pay for tbe trouble lu,'olved. Look In a recent nUm, 
ber of the Scu:NTIPIC AlU.ICAN for an.wer to lut qOel· 
tlon. We hope to be able to belp tbouaand. of otb�rI 
.mongonr young readen a ... 'e bave aIded W. H. O. 

J. McC. says: How can I measure a ('oal 
haflle .ccordlng to the government mealu ... ,ment? The 
barge Is 124 feet long.2t feet wide and 5 feet deep. An· 
.wer: The tonnage of a barge II legally meunred by 
multiplying the lengtb, bTeadtb and deptb togetber. to 
obtain the cnblc feet of contents • •  nd dlvldlDg by one 
bundred to obtain tbe burden In tuna (tunnage law of 
U. S.I885; "open veslell.") for regl.try. Thus. a baflle 
12t fl'et long. 14 feet .. 1de .nd � feet deep would regmer 
14<1"80 tnn.. Sucb a barge ... ould carry. of" dead weISht." 
about 400 tono. 1t loaded dO"'n to the water's edge. It 
wouldhan storage capacity for about 900 tuna of Cannel· 
ton coal. or for. Aay. 8.400 bllsbl'ls. 

A. B. S. says: I wiRh to use exhaust steam 
for heatlnl or for boiling ... atcr. can I lmm .... c the cnd 
ofcxhanat pipe In "'ater .... ltbout any ,'er)' gre.t detrl· 
meot to power of englnc? Tbe lenglh 0" tbe exh.ult 
pIpe I. «J feet. Answer: For eacb two fcet of depth of 
water. above tbe openIng of the exbauat pipe. tbe engIne 
11'111 be Inbjected to an Increase (If one pound hack pre,· 
lore. 

A. G. K. says: I have a boiler with S inch 
ane •• whlcb doe. not make .team al fa.t u I would like. 
Do you know of any objection to putting In 1 � or 2 Inch 
auee between tbo.e th.t are In? An.wer: The most se· 
rloue defect of the tubular boiler. a. frequently con· 
Itructed. arl.es from the endeavor of tbe builder to In· 
crease Ita power by crowdlnl too many tubee Into It.aud 
tbol cbecklug tbe cIrculation of WAter. It Mten bop. 
peo. that remo,'lng tllbel '" fOil lid to Inrreolle tbe 
.teamlng capaclty of a boiler. We sbonld doubt If tbe 
Introdnctlon of addltlooal 1� Incb or 2 Incb tobes Into a 
boiler fttted wltb S Incb tube. woold alfOrd advantagel 
commen.urate with tbe risk. wblcb It might pro.lnce. of 
bnrnlnr.ome of tbe tobel. even If k wore 10 HUlI'hlly 
In""" •• e tbe .tcamlogcapftrlly. 
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J. H. P. says: Will you let us know if there 
I. any patent mttbod of tumlnr an enrine 011 from tbe 
center wltbont tbe o.e of a tackle? P1_ ... rlte ... bat 
wonld be tbe co.t of luch a patl'nt. An .... er: Many dc· 
vlcee are In n.e. bot we know of no pnrcbaaable patent 
wblch coven one generally .dopted. 

NOVELTY GLASS CUTTER.-Letters of en· 
qolry for tbl. article come to ns from all dlrectlonl!. We 
know nothlur of It. or wbo aell. lt. 

E. M. B. says: I want to know the simplest 
and.ureet manner of putting up lonr line. of Ihatt· 
Ing correctly; .lao. commencing at tbe engtne. how 
to calculate tbe .peed of pulley. of varlou •• llee. Ma· 
chlnee come from the m.ker wIth a driver pulley of a 
certain aile, marked to run ao manyrevolutlon. perm In
ute. I want to DOW bow tocalcnlate tbe .lle of plllley 
on main .baft by wblell tbe machInes .ball be rnn. I 
IUPpose tbe apeed of main ahatt muat be known. Ho" .. 
can I and ont tbat? Anlwer: Dnb 011 tbe onder Ilde, of 
tbe beaml to wblcb tbe b.ngen are to be attacbed. or 
pack tbem uP. uotll • Itretched cord. or .Igbtlng alonll' 
theIr line. Ibows tbem to be accurately In line. Put "I' 
tbe bangen In theIr place .. . nd .galn try wbetber the 
center line of bearlnp " a straIght and le"el line. ad· 
ju.tlng an), that are found out of place. Finally put up 
thubaltlng and I.t up the couplings. The be.t makerH 
u.e .wlvel be.rlngs that 11'111 adjnst thema.lvel to auy 
.lIgbt den.tlon from line. and tbe couplings are m.de 
wltb an .ye to tbe lame contingency. Tbe .peed of 
,baftlng I •• to AomP. extent. detennlned by the cbaracter 
of tbe .... ork drh'en. For beavy work a Ipeed of 180 rev 
olutlono a minute I. common. and for light work tb� 
.peed rloe8 often to 900. or e,'cu big her • Tbe tendency I • 
continually to hlgb.r opeed .. In eon.equence of the fact 
tbat It allo ..... tbe OIC of lighter belt. and pulleys. Til" 
Ilze of drlnr polley Is detcrmlned by multiplying tbe 
dlametcrof the driven plllley by tbe fraction obtaIned by 
dIvIding tbe Ipecd of the drIvIng IInc of Ibaftlngby tha t 
of the drIven .baft. 

"-. S. B. The ulle 8f the common sewin� 
macblne treadle la not prodoctlve of Ipeclal Illness or 
dl8comfort It Intclllgently u.ed. But tbere leveral fonu • 

ot tmpro,'ed treadles that are claImed to bave ad,'anta· 
ge •• and tbe), .re on lale In your city of BOlton. YOII 
11'111 there a110 lInd.doubtleaa.llewlngmacblnesopera!t·(1 
bYlprlngs .... lthout tr.adle. 10 this city you may pro
cure .ewlngmachlnes wblcb ar. operated by eleclJlclty. 
It )'ou wI.h for devices not .d,'ertl •• d In our columno. 
you mlgbt Inaert a few IInc. under" Bualne •• and Per· 
10na1." 

J. H. asks how much space there should be 
bet .... een pl.too .nd cylinder bead of an engIne wltb .n 
8 loch pl.too and 16 Inch 8Irote. Auswer: Tbe Ipace 
bet .... eeo pl.ton and cylinder bead ..... hen the former Is at 
eltber end of .troke. abould be al little ae pOlllble wber" 
economy Is aimed at. In a direct aetlnll' .nglne of tbe 
IIze given. a clearance of one elgbth Incb at tbe backcn.l 
and tbree elgbtbs at tbe forw.rd head II afalrallowance 
wltb tbose ... bose workmansblp Is ant cl.... Port. arc 
made ottromone tenth to one twentieth the pIlton area. 
belllg gIven the greater proportional area for high .pced. 
of pilton. Cle.rance. lncludlng space In sleam pas.agea 
of cylluder h ••• In rare ca.e •• bcen reduced to � per cent 
of the cylinder capultr, In good engln ••• 5 per cent 
I. a Wlual ngllre, 

'V. H. M. lIays: Is there any rule for esti· 
mating tbe tblckneel of matcrlal required to be used In 
con.trnctlnr cyllnden of cert.ln dlameten to ... ltb.tand 
certaIn pre88orea? Of wh.t kind oC material and bow 
hea"y.boolda cylloderI8Inches dl.meter by 9 feet In 
lengtb be to wltb.t.nd lotern.l pree.ures of 18 and 2t 
poond. per equare Incb relpectlvel:r? Doe. tbe lengtb 
elree' tbe Rtrengtb of tbe cylinder? How do copper and 
bra •• compare wIth Iron for thIs purpole? Would tb� 
lame cylinder wltb.t.nd the same pressure externally? 
Anawer: Any work on tbe .trengtb of materlall 11'111 
give tbe deelred Information. We rave a lI.t of luch 
workl at p.ge 108 of our curr.nt volnmc, A cylinder of 
.heet Iron. with .Inglerlveted jolntl. 18 Inch". In dl.m· 
eter andS feet long. would be made .. f about No. 22 or 24 
Iron. mealured by wire pge. If Intended to bear safely . 
presaure oU' pounde, and of No. 20 or 21 for a preeoure 
of 14 pounds. Tbe lengtb doe. not affect tbe po ... er of 
reelllting Internal pressore. bot It doee Inauence greall), 
tbe po .... er of re.IAllng colla)llle. Copper and brall cyl. 
Inde .... wllb Jolntl perCectly mad. wltb bards older. bne 
a .trengtb aboot equal to .Ingle rl"eted Iron cyllnden. 
but tbe Jolntl are ratber more In.la.tlc. Copper and 
brul are ... eaker tb.n good Iron. ExpendIng a Imall 
amount of money In It.ndard books ... 111 often lave. In 
ca.el ilkI' tbls. consIderable outl.y In experlmeotl ... hlcb 
ma)' bue been alre.dy made wltb far greater accnracy 
and completenesl by otber�. Thc ant Itep to be takcn. 
before commenclngl'xperlmental re8Csrcb. 18 al .... ayl to 
ucertaln .... bat h.s .lready been done by otbcn. 

B. sars: A friend thinks the smalll'tl'nlDf'r� 
plying on tbe Thames (England) submit to tbc usele88 
cost and complexity of having tbe wbeel. constructed 
for vertlul pOlltlou of tbe paddlel. Ans .... er: Some. 
not all. of the steamen alllldcd to bne feat berIng pad, 
die •• ond glln In .pecd by Ihc adoption of tbat syst.em. 

T. �. IIllks: "'ill tilt' reporttl of the Patent. 
Oftlcc. "'bleb .re to be prInted ever)' month. be for a.lt· 
In tbe book .torea? It not. "'hcre can th�)' be got. and 
what I.tbe price? An"wer: The pllbllcatlon ret�rrl'l1 I', 
b)' our correspondent I. the D.fJlclfll O""",of the Potent 
Omce.l88ued ... eekly. It can ollly be obtolned at ti ... 
Patent omee. Wasblngton. n. {'. !<lIb.prlpllon. fH I .. · .. 
annum. 

F. A. S. asks: "ill y()n tell 1111: hllw til 
makeuCoumarln"? It 18 prepared trom u.weet ,·erual·· 
grail (IJIIITto:r"1lIAnm adorn/11m) and II uoed for 1\'I"ln", 
stronger.roma to other fto"'er e.lencel. .\n .... er: CII1 
up tbe berb. alUl maceratplnllot alcobol; strain thronll'h 
clotb. and distil olr tbegrcaterpart of tbe spirit. Th� 
.Irnpy resIdue depo.lts. on standlng.crYltals of COllmn· 
rln ..... blch must be purltl�d from fAl 011 hy pr ••• nr •. o ... 1 
tben cry.tallIled from hot ,,·ater. 

A. C. sayl!: Enclosed pleu�c find "11et'iIllI'1l 
o f ore.of  ... hlcb I ... ollid like to hnl'the nameand ,'ahll'. 
An ..... cr: It Is not ao ore. but a \'8rlety of hornblen.l •. 

G. S. Y. Henda a lIlineral H)I('cimen and n8k� 
our oplnlou ol lts quality. Answer : If thc article Is a' 
homogeneous a. tbe fragment sent. It will undoubtcdl� 
prove an excellcnt are-cl.y. But" tryIng." on a larJ!.· 
_Ie. "Is tbe naked trutb. ft 

L. C. M. has read our articloon pickle!!. puh. 
lI.bed on p.ge 145 of Volumc XXVII •• and would like to 
knowhow to make bright grecn pickle .. frec from OliO· 
plclon of copper and sulpburlc acid. He &fik. for a dr.· 
crll,tlon of thc metbod produced In ma'lDfactorlc •. 
An ... ·cr: In a pIckling establlebment of .... Ide reno"'n 
tbe boiling Is done In copper v_el •• tblckly coated In· 
ternally wIth oliver •• nd a very .trong lnall vInegar. pre· 
pared for tbe pllrpole. la o.ed. The pickle. are perfect· 
Iy .... holc.ome and pure. but they hne not tbe hrlgbt 
green color. for wblcb JIlany fooll.h people .acrlnc. lhe 
'111.1II�· an(llf"nnh.enI'8' of ",hRt thpr .at. 



MARCH I ,  I�73.] 
J. G. H. says : On January 2. I sent you eight 

sman rougb stone •• requeatlllg )'ou to Inform me wbat 
tbey are. and tbelr value. If you bave received tbem. 
and No. 6 or No. 8lsa dlamond. I would like to ae11them. 
If you would be ao kind lIB to Bend them to D diamond 
dealer In New York and take out 1200 for your trouble. 
aendlng me thereat byeKpreaa. Answer: J. G. B.'. quartz. 
dlamonds are at hll own dlaposal. 

J. S. and D. P. N. say : A., B., and C. wish 
to carry a stick of timber. 12 feet longand12lncbeuquare. 
A. and B. are In fr6nt with a hand aplke •• nd C. brings up 
tbe rear end alone. Wbere should A. and B . be underthe 
log. ao tbat eacb man will h ... e an equ.1 share of tbe 
weight ? Answer : 8 feet from the end of tbe bar op· 
pe.lte to C. 

S. R. K. says : I have a BDlall lead pipe lead
ng down from a tank In tbe second atory 01 m)" house 
nto the cellar. to feed tbe water pan of my furnace. Tbe 

lower end of the pipe la 10 much In r.ont.ct wltb the fur· 
nace that the water tbere Is a good deal beD ted. Will 
tbls he.ted water rI.e. and cold water from tbe tank pa •• 
down. In the aame pipe? If thla pipe doea not pass down 
from tbe tank to tbe furn.ce b)' 0 regular descent. but 
l'una for aome distance borlzoota11)". "'ltb se\'eral amall 
risco .nd falls ln the horlzoot.1 part . ... 111 tbat prevent 
the clrcul.Uoo of hOI I\'.ter up .nd "old water down. In 
the .lIllle pipe ? Anower : Tbe clrcul.tlon of water In 
Ihe manoer deacrlbed c.onot occur where the pipe un· 
,lu\lItes as auppooed. and In a stralgbt pipe of a small dl· 
umeter. 8s we prel!lume this to be,&uch clrculaUon could I 

only take place 'l"er)" .Iowly lodeed. A very moderate ' 
downw.rd current ... ould . ... e .uspect. elrectuaU)" prevent 
tbe o.cent of thc .. 'arm lI·.ter. 10 0 large pipe leading 
dlrectl)" from top to boltom.D clrculatioo ... ouili undoubt· 
,,,II)" be IIkel), tu t.ke pl.ce. the .. 'arm .... t .. being 
;1I."laced b)" thr heo,'ler cold wllter. tbe latter settling I 
at tI,·, bottom. the former rising to thc top. , 

bence. altbough a atandlng balllUce would be obtained, 
It would not give a running balance." Let ua try It : 
F=2liOX(8X8'141&xt)'+16y\XS=862 pounds. Just the 
aame. Inatead of double. and becauae It la luat the aame. 
It '11'111 of coune give a perfect running balance. aa well 
aa a atandlng bal.nce. It la tbua ahown Lh.t, In thll In· 
at.nce, a at.ndlng balance and a runnlnlt bal.nce are 
secured by tne aame conditions, without regard to the 
fJl. fllta. And tbla la equally true In all caael, aa may be 
shown 10 .ny caae by applying tbe 'formula aa above, or 
It may be proved algebraically In general. Thla conclu· 
alon·la of courae baaed upon the auppoaltlon tbat no 
" couple" la produced bywhat Imay call a diagonal bal· 
ance. Anawer : The erroneous calculation here correct· 
cd .nd the deductloos tberefrom ha'l"e been pointed out 
.nd tbe proper atatementof tbe lawa ofcentrffugalforf.e 
b.s already been gl'l"en at page 81 and In on earlier I •• ue 
of the BcIUTIPlO AlnBtoAB. No better proof th.t onr 
paper b •• a clrcul.tlon among tbe mo.t Intelligent of 
re.der. thnn tbe fa�t Ih.t thla problem ha • •  ttracled 
sucb prompt atteotlon. and h.a elicited aD maoy accu· 
rale alatementa of tho prlnclplea In'l"ol'l"ed. coulll pOI.I· 
bly be olrered. 

J. O;,says : Seeing, in your ' pap"r for .J'\Du· 
ary 8, a drawing of a "  perpetual m�tlon," I will .tate 
tb.t Imade one. on tbe same prinCiple but dllrerent In 
Conatructlon. aeveral yean alnce. I do not believe In 
perpetual motion. bnt I thought I could gain more 

11O, ... r Ihan l .bould UBe. I founll tIIDt Ihr power .rllined 
III going ,Iowo one .hle wa. used In going up the other 
side . 

J. It E. says : Here m'e t wo 01 your Sllbscri
ben .od three or four other. In trouble about the \'Cloe· 
It)· of falling bodle.. Some would hne It tb.l large .nd 
SOlan ,will fa11 lbrough the •• me spoce In the aame time. 

C. 'V. K HaYIl : Imagine a body moving in 
une direction. tben Its coune to be .uddenly changed 
1110°. returning. In th� .ame line It proceeded In. from Ibe 
point of reversloo. Whot I ... Isb to koow I. whetber a 
reclprocoUng body mu.t oeeessarily stop whenlt ch.nges 
it. dlrectlon ; for In .tance. a piston he.d In an .nglne ? 
Is It a self e'l"ldent fact that It muat ,top before returo· 
Ing • .or Is the following re.sonlng cogenl , and a proof 10 
t h e contrary ? From A to B. two polnlB of concelvlble 
,lIstance ap.rt • •  re projected two bodies. C .nd D (one 
hod)' from eacb point. towards tbe otber) with sulllclent 
force to carry tbem tbrougb the Intenehlng sp.ce be· 
tween A and B. C welghB ten tlmes u much • •  D. They 
meet between the pOints, both ruD.ll1q·ln the same 1I0e. 
As • n.turBI cooaeq uence both bodle • •  re found ncar B 
as C. hulng the preponderance. would conve)" D back. ,,1thollt regard to the resistance flf the ,Iement tbey 
ward. Now according to tbe 1.'11' of the Inertia of m.t. pliO, through • •  Ir or water. and tber to ILe Parkrrfor tbelr 
ter.C could not ban .tollped Intennedlalel),. lf found . alllhorlt)'. The other' .dmlt thl. 811. 1lIl'I Irl'llr.U)". ln 
lit B. Tben did D stop wben It changed It. direction I \"o,·nmll. But tiler ear Ih.t there I. dlll"erl'oce In pIB.lng 
when met by C ?  Anawer : It matten 11ttle pnu.t 1c.ll r , lh rulIl<h the .tmORphere, .n[1 more througb .... tu. ln 
,vhetber It I. considered tbat a bod)". "'bose direction i. i f  .. ",,,, IIf Ihel.rge bodies. o"'log to the re.l.tance. Theae 
re\'Cned. stops durlog .n Inllnltealm.1 sp.ce of time. or j l •• 1 I.k. Comotoek fur their antborlt)'. WP would like 
doe. oot stop at all. The que.tlon Is too nearl)" • meta. to bne YOII s.ttle the que.tlon. Ao .... er : ThC .batract 
physical one. In the ca.e gh·en. an Indentation woultl I.",.; of f.lIIng bodle. han been detenHloed wltb perfeet 
be produced In tbe one or tbe other. or botb bodies. C lccnrac)". both by experlmenl .od by logical dellucllon 
and D. aod • •  o farae the .rgument I. b.sed uponnatur.1 from known condltlooa. Wben the falling bod)" I. unln· 
facto. It I. oot concluah·e. D I11lght be brougbt to .. stop duenced by forces otber than tbat of gravltatlno. lI'bOn 
while lodentlng (J .n[1 tben lake up 118 revened move. folllng freely •• If In a perfect \"acuum. tbe ,'elnc\tJ" • .-n 
ment. llnally mo\"log blckward with C. Tbl. Is one of be predlctetl wltb perfect certalntyand preclaloL flIoIIl 
many example •• freqnently presr.nted. lu wbleb an argu. tb:a fact. It re.ulU tbat astronomy. It. calculation IItID' 
ment I. b.se[1 on fal�e premises. baaed upon tbese well establlahed principles. Is 0 _lit 

• T' ' . . aclenee,a nd that aalronomers determine tile motIi!l .. f A. L. asks . '\, Ill an ordina.rJ local telegrnph tbe"eavenl,.. bodies, calculate the pert .......... battery make platinum wm nHl loOS ;  aad if 10, how e_ duced by tllel.mlltfifll attn.�t1on •• ami eve. dl�.' I attach It � How can 1 make a plnnlc battery out ot did Le,'errler and Adams a ne,,' memb.t or the .01 .. the aame? Tbe telegraph battery I. compo.ed of two oystem whose ,Hstanee 10 �o great .'. d(;t!plt" Its tremen. ;;Ia�o lln. copper. zinc, and blue vitriol. An.,,'er : WIl)' !Iou • . magnitude to have been prey\<>usl)" undetected not dl.coonect tbe local b.1 tery Rnd try the experlmeot ? b,' tbe telescope: In all f.mlllar ex.mple. of tbe ellect If you lind thai two cups 111'00'1 Rn ... ·cr, try \!lore 1I0tll 'f b f f 1\ tl I 11 d h I ),on accomplish tbe reslllt. : 0 t e orce 0 gra,' • on. \O\\·e\·er. w e  0 I e mot on 
i or bodies, moving under It. Inlllle"ce. to be .lIeeted hy 

J. C. C, sel\[l� a 8)lel'illlt!n of boilel' ::;ell I., and the lctlonof other .nd ret.rdlngforces, .,UlC re8Istances 
aaka why It lua hard. " I  bad It In a bottle of 011 of ,·It· of tbe air .lid of frlctlon. In any given case. when these 
rlol for d,'e hours. but It would not dissolve. We n.e re.lsting force. can be exactly d,termlned.ln magnitude about two hundred barrels of water per t ... eh·e bours. and dlrectlon. tbe ,motion of tbe bodies can sUII be de· 
half of wblch I. sulphur spring .nd the rest surfocc tennlned precisely. In some cases. as that In ... hlch the water. tbe largest porll"n of wblch runa tbrough sewers ,lr res�t. the motion of a body moving with very great Accumulating all kinds of dltb (human depOSito) which velocity. It Is dlmclllt. or e'l"OU Impos.lble. to calculate makel! tbe wllter In bolle .. foam \'Cry b.d!)· • •  o mucb so .Ibe re.l1ltaut.motlon wltb ellaclne ••• ln tbe present state 
.tbat tbe engine. suck It up lin feet and Inlo the c)"lIn· of ollr matbematle.l. knowle<ig<:. Wbere no rell.tlng 
den ; but It doe. not m.ke tbe pistons pound like .ome force. oCcur. the velocity of any falllogbody Can be deter. 
water does . .I h.ve put ,In surCace cock. to dra ... tbe mined by the following rul. : llulUply tbe bight. In feet. foamulr, but they clog up wllhmud In t ... o or tb�e da)"s. from wblcb the body has fallen by 6t� and eKtract the Thl • •  c.le formed on the boilers before I took charge of square root of the product. Tbe reault 18 the Yeloclt)" tbem. t ... o yean .go. and I ha,'e tried nearly e'l"erythlng acquired. measured In feet p"r second. Or. multiply tbe tbat '11'111 loo.en selle. wltb no elrect. About nine time. In .econd •• ib.l lhe botly occuplea In f.lIIng by S2!. months ago. the linn put In a beater and dlter) by and the product , gives the \'eloelly acquired. For all which r can get the water 80 bot .s to require a amall co.es other tban ,tl"l. llI.t .upposed. the velocity will be .tream of cold ... �ter to eonden •.• the I�eam In the feed modilled to .n eKrent ... hlch will VIIll' wltb e.ch In. water. so tbat a No. S Cameron pump ,,',II force It Into dl'l"ldu.1 clIBe. Generally. It m.l· be stated tbat failing tile bollen. There Is nol much lie ... scal.· forml�g. but bodlos of rqu.1 size but dllrerlng densltlea '11'111 fall the ol.l .cale remains ft. fR.t to Ihr nue '" e'·,·r. '" e It.,·e th olllrh any resisting medlum with dllrenng 'l"8locltlel hammered a. ma('h oli o. ",,·: ,l\Ild. but I he h"lI"r. "re aD In �ouaequence of tbe fact that the lighter materla� '1U1lt tb.t It la hard to II," a .lammer. They . re fonrfeet olrer greater eKtent oUurface to the reslltance of the .;11 diameter. tw:nly.eight feet long . ... Itb 2 t ,,·.h·e .nd 2 IIIr or other opposing duld. and. therefore. were retare). .blrteen Incb lies In eacb • .  We 1110'11' Ollt enr), h"" ed toa greater eKtent than are tbe denier substances. weeks. and dnd tbe mild drum full of mud. \"ery black Wbere bodlea of similar materl.l. but of dllrerent Ilsea. 
:nd thl�'. We dlter tbrough hay pIIcked tight. r h,,'e are a11o;wed. to, f.1I tbroop a resisting medium. tbe .. rled e, er)"tblng eKcept taltlog the duea out of tbe boll· I.rger wlll fall moat rapidly for a aomewhat similar rea. " •• and a steel aqu.re linked cbaln to take scale off. un. As an illu.tratlon, a .pbere of two Inches dlameter An.wer: Tbe boiler Incrust.tlon 10 sulpllotr. of lime or cootalnselgbt time. a. mucbmatter a. does a apbere of In·psum. discolored wltb some organic m.tter. OK.late the eame material an Inch In diameter but It only bU �f bsr)·ta la .ometlmea sold to I'urlfy waler. but 18 too four time • •• mucb aurface, and fOur' time. tbe crolll �xpeU8l .. e for use on a lllrge scale. If the .... ter could be section of tbe smaller bal.l. I[ therefore Is leaa retarded IIltered tbrougll alternate I.yers of growl and ch.rcoal. and ,,'111 be found to reacb the limit of Ita fall drat. In It would belp. Wben yon are obliged to 11 •• snrb dirty 
, ·.ter tho best ..... I t bl . Ir f II Ib the air this dllrerence Is seldom notl_ble ; In the water " • •  y s 0 011 0 mnre req uen Y. o er· It II more frequently observed and It Is for a IlmJIar :�:

a
the

a
�;�OOIt of Ii:rP",m lll lhr flue . ... 111  become un· rqaQn that .. large \"e.sel requl ..... le�. proportl09llhte.m ge , power tbaa does n .mall one drl .. en at the Ame lpeed. 

F. 1 says : I havt! he ell renuillg the lecttll"es C H D '  t T h '--'> of Profeaaor T),odall in yonr , ... Iulble paper .nd .m very ' . . says, 1Il answer 0 • W 0 &S ....... 
h uzzled dl hi I tI f ' th I how to con.truct a flaring veBBel. lucb as • bopper : PIlI· muc p reg.r ng s eKp an. on 0 • comp e- 1. Draw a square a b c  d. the size of hopper .. t t� top illcntarr colon. I teretolore understood tbat the mlK· mlnua tbe deetred Ilze of bole to be I.,t .t tbe bOttolll, ture of two primarycllior. Will the complementary of tlle then 4raw the dl .... n.l llnes c b e d '  then meuura fN> third. The Prof.lllor a.)"s that tbe mlIture of the yellow tb d tb f h f tb 

'
. dr til UU f • Dnd blue ray producea WhIte 1Ijrht ; If ao. I would be very II e ep 0 opper: rom eoce aw e ... 

glad t 0 kno ... 1\'bat Ie tbe nee of the red ray a s  a compo· 
Ilent part oUbe illuminating power of the sun or .ny 
otber white IIgbt. Answer : Profe.sor Tyndall showed 
by eJ:perlment tb.t tbe yellow and blne raya of tbe ann 
when combined produced whltc light. but he eKpreaaly 
.tated that tbe eame result dld not follow when yellow 
and blue plgmenta are mind. It WIll to IlInatrate thl. 
dllrerence that he Introduced the experiment. 

O. A. B. says : In your article on balancing 
macblnery, on page 88 of the current volume. yon give a 
fonnula, and proceed to compute tbe centrifugal foree 
of a crank. weight aoo poundl. wltb Its center of lravlty 
revolTing In a circle of four feet In dlameter,at the rate 
of Mty revolutions per minute. Correcting a clerical 
error, yon wooldhave: centrlftJgal Alroe=GOO(.f.x8·141&xt). 
+(1&,\X4)=862pounds. A fewllneabelowyou aay : "W6re 
It attempted to e!reet a ba1llDce bya piece placed oppoalte, 
at a double dlatance, but of balf the Weight. tbe connter· 
bAlaIIco would Jaan I dOllble celltrlfllSlll force, 1114 

whlcb will give the leDCth of corner POlt. fa form the 
aqnare, Flg.2. talte the lInel e f and f d (YIa.1); draw the 
d!a&onai llnei a b, which will give the COlftlCt bevel for 
CGrner post line a. Fig. 8 II tbe full IIIze CIf hopper at 
the top. Take the le ... th of Une f d (FIIr. I), for tile 
lInel b b, which gives thc angle 011 wbleh to cut ae 

boIIrda,and dOl ted line c II the required width. If Itla not 
dealrableto uaecorner poalo, cut tbe end. of the boarda 
to the bevel a b (Fig. 2), and act out tbe lIoyctall aquare 
from the end. 

T. M. says to A. H. S., who asked for di
rection. for building a warm and rat proof houae : If you 
use .and to dll the apace between the weatherboarding 
and plastering of your house. the preuore upon both 
plastering and weatherbuardlng can be leuened b)' In· 
aertlng pieces of Incb board between the atuda. like 
sbelvea. a foot or two a bo .. e e.ch otber. faltened with 
n.lla " toed In" .t each end. They ahould eKtend to 
wIthin one Inch of the we.therboardlng so al to allow 
space for the s.nd to run down .nd dli up. The lI.blllty 
of Ibe .and to run out through crackl or warpa In tbe 
weatherboarding may be obviated by t.cklng on to tbe 
studding. before the boards are put on. coarse wrapping 
p.per . ... blch cao be had In rolla of great lengtb )'nd 
width at a cbeap coat. Nail plecea of bo.rd " erllcally 
between tbe ends of tbe lolita to keep' tbe BInd from 
running between the door and ceiling. 

T. M. replies to D. M.'s question about a 
leaky roof: 1"our tin roof leakA. probably. becauae It II 
so steep that tbe .older runa down from. Inatead of up 
under. the lap ; In th.t caoe tbe bond II but alight, .nd 
tbe remedy Is a plentiful use of aolder. Cover your par· 
apet walls wltb a tin trougb. 10'l"erted. (of convenient 
lenglh). the Inner .Ide or dange being deep enough to 
eKtend over the roof tin where It re.chea up the side of 
tbe parapet • •  nd uall lt to tbe lolnts between tbe brlcka. 

H. M. 'V. says : J. asks for a simple method 
of detectlog eKploslve oil.. Tbe following " about the 
slmple.t metbod eKt.nt. and .. Lulllclentl)" .ccurate : 
Pour Into . cup .bout 2 Inche. of the coal oil to be test· 
ed ; light a match .nd . ... ben falrl)' In a blaze. throw It 
Into tbe 011. Staodard oil (.ayof 130 degree.) onghl to 
exhngulsb tile bllrolng matCh. a . ... onkl w.ter or ony 
liKed 011. 

J. E. G. saYIl : The bellt mod., of nllaln:inll" 
lucb que.tlonl •• Ihe balance wheel conlro\"erR; I. fo 
take the two eKtremes Inlo con.lderollou. Ooe ... ould 
be a perfect and true wheel .nd the otber would be II 
wheel with the rim lying on the .h.ft at oppOSite point. 
of tbe circumference. wblcb ... ould be no balance ... beel 
.t .lI.and could not be kept 10 It. bearings bec.use of 
Its unequal dl.trlbntloo of"'elgbt from the cent ... 

G. B. D. SI","8. ill I1IlSWI'I" to H. & '0, wllO 
a.1<ed bQW to drB'" water 400 f"ot borlzontally .ndoo feet 
\"frtlcall)" wltbont a \lump ; If 0 pipe or an)" sult.ble con· 
duclor be place[1 horlzont.ll)' with I's tblckne.s below 
the surface of tbe wder. 1t will o.turally dll to the dis. 
tance of 400 feet •• rellulred : at tbls polot 1\ reBerl'olr 
should be sunk ellt lrel), b.lo,,· lbe pipe; then at the blgh· 
•• t polot (60 feet) 1)llt 10 an old fa.hlon",1 wooden pump 
running It. pipe down loto tbe re,e,,·olr. 'l'he plunger 
of Ihls pump ohollid "'ork at • point not to e>:ceed aJ 
feet abon tbe rroervolr • •  Ull tbe \"IIYe .hould be near 
the bottom. 80 •• 10 be alll·.y' below the lI'Dler In the 
re�er\·olr. 

A. B. 811":;, in r�ply to H. C. K., who n�ked I 
for a rule for laying off .. :.goo axles. tb.t the length of 
the spindle should be 8� Ume' tbe dl.meter of Ihe butt. 
The lenglb of tile hub should be nearly one and . half 
tlmea Its dlameter. Tbe aplndle ahould t.per lu.t so 
that the bottom side of asle may be stralgbt tbrougbout 
Ita whole length. wheo the lI'beel st.nda on 8 plumb 
spoke ; and e'l"ery wbeel .bould stand on a plumb .poke 
"lIItllertll, bottom side of Iplndle la level or not. The 
.-odD_t Mf8In& rromlll1ll�l,JtIIg one JI1Iy..uth b,r the dl· 
ameter of ehe whlel wtR give you tbe proPIIr amonnt of 
dJah for rour wbeel ; tbeD the .plndle ahould taper one 
Incb In twel .. e. TQ lay 011 wooden ules, lIrat obt.ln the 
dl." of wheel by laying Itralght ellz". (' D, _:r.'nst fRce of 

fenoel ; tben, at tbe bull. mellure back to tbe center of 
Ipqkea, or to center line of apokes. If the)' ore pl.ced 
" dodgtna"a •• t A B. It being. for eumple. ljJ; Incbe. ; 
then aubtract one balf the thlcknesa of tbe felloe. " of 
an Inch, leaving " of an Inch aa tbe dl.b of the wbeel. 
Then m ... ure the dlameter of wheel. It belngeay42 Inch· 
es ; thell the length of hub. aay 12 Incbe'a ;  tben tbe dl.· 
tance from center of spoke or line of spokes to back end 
of hob, 8 Incbea; the diameter of I,rge end of b.ck bOK 
be .. c.'" Inches ; tben the omall end of front bo>:. whlcb. 
ID tllA cue. abould be 2" Inches. Tl1"en on axle stick A. 
IllAke a lloe. E. tbe wbole lengtb of atlcit ; tben mea.ure 

om end of atlck the dlst.nce from center of .pokea to 
front end of hub, ln tbls c • •  e being alK Inches, and make 
,.>Int x, tben from I measure half the dlameter of wbeel, 
or III Inch ea. to I on line E. Tben measure up the dish of 
wbeel or " of.n Incb ; then draw line F from point last 
obtained tbrough I; aald line '11'111 be perpendlcular to 
the faee of the wheel. thus bringing tbe spoke on a plumb 
line. Now on line F measure e.ch way from I,alK lnche. 
.to polntl n and m. Tben wltb compauea aet at 1� Ineb· 
ea Illy olrfrom n. the butt of splndle, and 1" Inches from 
m, lay 011 tip of aplndle ; then draw IInel 0 and P, wblch 
will be the top and bottom of aplndle. Tben on line E 
tram x, measure tbe track you wlsb, and tben lay olr 
otber end of uJe In lIIme manner aa described above. 
Ua llncb pin Ie uaed, .llowance mUlt lie m.de for It On 
end of aplndle. OITe al llttle gather aB poeatble, onlr be 
lure and give a UC&Ie. ..uter tbe wbeela are on the aKle, 
tbey oUllbtto meaaure not more than half an Inch farther 
apart on baOk .. tIe Cban on tront, meunred at the rim on 
• le'l'el Une wltb center of am. Brfollowi .... bese rulea 
YOll can make wheela track every time �d be allre of an 
eaay f1lDlIlnII ,,·.,on. Iron aKiea mar be let brtbe ,bon 
rule by ualng a atralght edge wltb lome SCrew! In tbe 
ell48. OIIe let for eltber end of .plndle. 
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. T. R. C. says that if P. S. will wf.5h hit! 
ether. tballa. put In a bottle with w.ter and.h.kel t  up ; 
then pour olrthe etber after settling. he will dnd It '11'111 
dlasolve pure rubber. Perh.ps be may be tryIng to dl .. 
solve tbe vulcanUed rubbe r ;  If so. be mlgbt as well 
give It up. W.shed lulphurlc cther will dlnolve pure 
rubber. unwalhed will not. 

J. E. S. says, in reply to J. ,\V.'s answer on 
tranlmIBslon 01 motion : 1 aaw the thing te.ted In the 
aummer of 18M. with the reIUIt atated In tbe communi. 
catiOn to wblch J. W. take. eKc.ptlon. howe'l"er new It 
may be to him. 

A. O. says in answer to L. H. 'V., who asked 
how to temper small steel wire, one slKteenthof an Inch 
In dlameter and leBB. and One Inch long: You may follow 
tbe method In vogue for sm.nacrews. plna and needles. 
Pot tbem upon an Iron plate which can be heated from 
belo .... or place them In • sbeet Iron drum. to be turned 
on a lire like a colree roaster. Wltb regard to the heat 
required. It necesaarlly dllren according to tbe degree of 
tempering you want to Impart to tbe steel. A yellow 
tempering color. In Its 'l"arlous tints. Is Imparted to In. 
atrumcnt. tbat .re to remain hard. sucb as r.zon, sur. 
glcal Instrumenta. lancets. pen knl .. e •• etc. Anlclea 
tbat are to poaaess elasticity and the b.rdnc •• of a 
oprlr.g, need a ,'Iolet or lUrk blue color. and In some 
case •• especially wben a partlcnlar hardness Is required. 
as la desirable for tbe edg,," of astronomical and physical 
In.truments. It may be proper to conduct tbe tempering 
.t .ucb • low temperature tbat no color appe ... at all. 

J. F. says, in replv to M. D. K., who asked 
for .tatlstlcs of preues torprlntlngcardB, circuilln, etc .• 

that he u.e. a card printing lDacblne tbat will print at 
the rate of 6,000 per hour. Tblo la possibly true ; but our 
anawer referred to a pres. for all kinds of ... ork. evell 
printing on tbe tblnneat tI.sue 11 . I.er. 
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[OFFICIAL. ] 
Index of Inventions 

FOR WHICH 

Letters Patent of the United Statel 
WBBlI: GRANTED FOR THE WEEK ENDING 

January 28, 1873, 
AND EACH BEARING THAT DATE. 

[Those m.rked (r) are relasned patents.) 

Animal. food cutting. R. Fansllu . . . . . . . • . . . . . . . . . .  18:1,826 
Artlst·s scraper. H. J. H,.lgbt . . . . . . . . . . . . . . . . . . . . . . .  185,_ 
Bed.tead lastenlng. J. F. Mancba . . . . . . . . . . . . . . . . . . .  18:1,2'ill 
Bencb.carpenter. J. Jone . . . . . . . . . . . . .  ' . . . . . . . . . . . . •  l.S5,842 
Boller. waab. R. L.wyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18:1,819 
Boller. w.sh. A. Slutbour . . . . . . . . . . . . . . . . . . . . . . . . . . .  18:1,871 
Boller. wash. Jelren and BOckoven . . . . . . . . . . . . . . . .  18:1,225 
Boot heela. burnlahlng. J. Beasley . . . . . . . . . . . . . . . . . •  1315,259 
Boot aole burnlsblng. J. W. Malor . . . .  ' . ; . . . . . . . .  :. 185,2211 
iJottle stopper. D. 1I. Cumings . . . . . . . . . . . . . . . . . . . . . .  18:1.267 
BrC\\'lng beer and ale. L. Paaleur . . . . . . . . . . . . . . . . . . • 18:1.m 
Brick lU.cblne. J. W. Met • . . . . . . . . . . . . . . . . . . . . . . . . . .  18:1,8M 
8nckle. breechlng loop, J. H. )lcGarrab . . . . . . . . . • •  18:1,238 
Bunet mold. revol'l"lng. J. Bradrord . . .  " . . . . . . . . . . . •  18:1,llrl 
Bungs. macblne for m.klng. R. Boeklen . . . . . . . . • . •  18:1.196 
Bualle. T. S. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18:1,Si9 
Butter printing m.cblne. D. E. Dutrow . . . .  , . . . . • . .  lSli,823 
Button, gl •••• A. M. Smtth . • . . . . . . . . . . . . . . . • . . . . • . • •  l.S5,875 
Car coupling. D. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . .. 18:1.81� 
Car coupling. W. Todd . . . . . . . . . . . . . . . . . . . . . . . . .  , . • . •  18:1,881 
C.r coupling. S. H. Zlnk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,2:.; 
Carcoupllng.arown and Jedltlna . . . . . . . . • . . . . . . . . .  18i,21ta 
Car starter, P. Bates. Jr . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  18:1.198 
Car. ltreet, W.T. Jenka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18:1.tl1 
C.r brake. railway. J. F. Elder . . . . . . . . . . . . • . . . . . . . . .  185,21J 
Car we bOK. J. Kinzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,8fS 
Car nle bOK. O. Evaua . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '18:1�18 
Carnle lubricator. T.R. Tlmby . . . . . . . . . . . . . . . . . . . .  18:1,968 
C.r wlndo ..... du.t gear for. O. C. Rife . . . . . . . . . . . . .  185,3611 
Can. plow forunlo.dlng. J. llcMullln . . . . . . . . . . . . .  18:1,8:11 
Car bulfer aprlng. C. W. Saladee . . • . • . . . . . . . . . . . . . . • 185._ 
Card rack. J. J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  180.272 
Carriage. T.B.Patten . . . . . . . . . . . . .. , • . . . . • . • • . • • • • • • • •  l8O,28l 
CIIrrlage wbeel. etc., Fiacher til\d Brubn . . . . . . . . . • •  llI!I.S.<7 
C.rrI.ge, Beat for. S. W. BelIch (r) . . . . . . . . . . . . . . . . . .  6.'l62 
CIIrt IIIddles. cbaln for. W. B. McClure . . . . . . . . . . • • •  Il!11.2S5 
Caater,fornJture, J. Parry . . . . . . . . . . . . . . . . . . . . . . . • • . .  IS.�,28tI 
Cbalrt .. n, rocking. NIBBle and SchOberl. . . . . . . . • . • .  185.282 
Cburn, rotary. W. lIcClure . . . . . .  ' "  . . . . . . . . . . . . . . . . .  18:1.281 
Clgar dllen. 8hIIplng. t:. H. Palmer . . . " ,  . . . . . . . . . . . .  18:1.248 
Clothel wringer. A. Albrecht (r) . . . . . . . . . . . . . . . . . . .  6�jl 
Clothes wringer. T. E. lIcDooald . • . . . . . . • . • • . . •  , . . . •  l,\IIi,23'l 
Coll.r. etc., W. E. Lockwood (r) . . . . . . . . . . . . . . . . . . .  6,2:MI 
Corn coverer. J. Tweed)", . . . . . . . . . . . . . . . . . . . . . . . . . . .  l8Il,l101 
Corn BIleller. A. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,506 
Corn Iheller. J. Rllnkln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185.3b':l 
Cooler. milk. F. S. Oakea . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,284 
Corpse cooler. E. S. E.rley . . . . . . . . . . . . . . . . . . . . . . . . . .  18O.2tO 
Cultivator. Colver and Pl1eat . . . . . . . . . . . . . . . . . . . . . . .  188,26l 
Die plate. F.n . .  BUBB . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  180,814 
Digger. potato. H. G. RIIrrowa . . . . . . . . . . . . . . . . . . . . . .  1l'5.iKl7 
Door button. O. F. Fogelatrand, . . . . . . . . . . . . . . . . . . . .  185.215 
Door check. J. and A. Kolb, . .  " . . . . . . . . . . . . . . . . . . . . .  1S11,S46 
Drilling m.chlne. P. BI.I&<lell . . . . . . . . . . . . . . . . . . . . . .  185;818 
Duater, G. M. Smith . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  l8Il,876 
EngIne, rotary. J. C. CUlnr . . . . . . . . . . . . • . . . . . . . . . • . .  185,llOO 
EngIne. rotary steam. J. n. Bennett . . . . • . . . . . . . . . • .  1111.811 
ED8Ine, compound steam. L. Huntoon . . . . . • . . . . . . .  185,228 
EngIne governor. G. W. Clark (r) . . . . . . . . . . . . . . . . . .  6,2M 
Enrciling m.chlne. C. Kolle . • • . . . . • . . . • . . . • • •  , • • • .  1S5,t141 
Filter. P. Huerne . . .  , . . . . . . . . . . . . • • • • • • • • • • • • • • • • . • . . .  185,222 
FIre eBCllpe. E. R. Morrl.on . . . . . . • . . . . . . • . . . . . . . . . . .  1S5.�1 
Fire klndler. J. Y. Mllrka . . . . • • • . . . • • • . • .  , . . .. . . . . . . . .  l.S5,280 
Fire arm, revolvtIla. O. A. Smttb . . . • . . . .• • . •  �,877, 188.878 
Flower pot. M. JI. Olluld. , . . . . . . . . . . . . .  : . . . . • . . . . . . .  18:1,2'l1 
Food.artlcle of.O. G. C.mpbell . . . . . . . . . . . . . . . . . . . .  188,2C1l 
FUllnel, C. G. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,818 
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