
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.beunderthe 
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 be D ted. Will 
tbls he.ted water rI.e. and cold water from tbetank 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,&uchclrculaUon 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.Dclrculatioo ... ouiliundoubt· 
,,,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 I may 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 I made 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 Ihanl .bould UBe. I founll tIIDt Ihrpower .rllined 
III going ,Iowo one .hle wa. used In going up the other 
side. 

J. It E. says: Here m'e two 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 
the 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· 
tweenA 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 tberto ILe Parkrrfor tbelr 
ter.C could not ban .tollped Intennedlalel),.lf found. alllhorlt)'. The other' .dmlt thl. 811. 1lIl'IIrl'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 p nu.t1c.llr ,lhrulIl<h the .tmORphere, .n[1 more througb .... tu.ln 
,vhetber It I. considered tbat a bod)". "'bose direction i. if .. ",,,, 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 nHlloOS; aad if 10, how e_ duced by tllel.mlltfifllattn.�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�olln. 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. we 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, .,UlCre8Istances 
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 olio. ",,·:,l\Ild. but Ihe 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 olrergreater 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 to a 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.rgerwlll 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 alllrge 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",mlll 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: centrlftJgalAlroe=GOO(.f.x8·141&xt). 
+(1&,\X4)=862pounds. Afewllneabelowyouaay: "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 andf d (YIa.1); draw the 
d!a&onaillnei 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 
dealrable to 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"'elgbtfrom 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 elltlrel), 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 alllttle 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.kelt up; 
then pour olr the etber after settling. he will dnd It '11'111 
dlasolve pure rubber. Perh.ps be may be tryIng to dl .. 
solve tbe vulcanUed rubber; 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.n acrews. 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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On the Correlation of Forces. By W. R. K 
On Certain Instances of CombW!tion occa· 

siolleu by Superheat ed Steam. By E. R. D. 
011 the S ecrets of a Kernel. By F. R. R. 
On the Creeping Railway Problem. By 

C. T. 

On Fl1st Printing Pressl's, and on IUl Im
proved Gitlnnic Buttery. By J •. F. 

011 the Recent Boiler EXplosions By T. L. L. 
011 the Rupture of Cylindrical Steam Boil

ere. By B. W. 
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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:.; 
Car coupllng.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 
Carnlelubricator.T.R. Tlmby .................... 18:1,968 
C.r wlndo ..... du.t gear for. O. C. Rife .. ...... ..... 185,3611 
Can. plow for unlo.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 
Clgardllen. 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. andA. 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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