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cylindrical boller of cast iron to be, to .�ustain a gard to belts on pulleys, you say: "Belts will move fiues 2 feet in diameter, and 5 feet furnace. We of revolutions is perfectly safe for a 24. inch grist 
<team pressure of 5, and (i, atmosphere s? The cyl- towards that part of the pulley where the radius is use soft coal which throws off a very thick smoke. millstone of sectional French burr, imbedded in 
indcr is about 10 inches diameter. A. Jf not more I the greatcst," I discovered this higbside the?ry to How can we burn it? .\. No general rule can be cast iron band with plaster of Paris? A. Each 
than 12 inches in diameter, make it from % to:'i of 1 b(' a fallacy i n 1&<;5. Let a main line of "haftmg be given. Thcrc are u number of patent furnaC('� for maker generally gives a table of safe speeds for his 
an inch in thickness; but better still, do not makc lined up by any of the usual methods; then the completing the combustion. mills. 2. How much more power will be rcquired 
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an inch. CII.."l'S, this can be done when the machinery is run- A. It becomes so hot that it does not condense wheel, all things being properly arranged? A. 

(26) W. 11. lind others: Our opinion is t h at 
l,ower will always be got frOIn coal for at lea.st 
olle fiftieth part of the c9St of getting it from elec
tric motol'�, using acid and ziucs. 

(27) T. C. C. barS: I hay" It pump of whidl 
t.he pipe runs 12 feet horizontally and 8 feet per
pendicularly. Would there be any difference in 
the pre33ure if the same pipe be all perpendicu
lar? A. Yes, as we understand your question. 

t28} E. asks: How mnch JJ1lJre stenm does 
it require at IOU Ibs. per inch to produce the same 
"esult with a plain oscillatingcylinder,taking steam 
through the side to full stroke (as it must do), than 
it docs with a stationary cylinder, using a slide 
"nlve and cutting off the steam at the most econo
mical poinU I think that a better resllit would be 
nttained with oscillating eylinder. than could beat
tained with the slide Yah'e, provided that the slide 
yah'e had no lap or lead, takingsteRm to full stroke, 
from the {,td that the ports of the oscillating cyl
indel"H open almost instantaneously and at a point 

where the pi,ton is tl'llveling at its slowest: where
a., with the eccentric mo,'cment, no such I'Bpid 
ehange can be attained. A. There are oscillating 
engines with ordinary slide valye� in use. 

(29) J. A. C. �ay8: A saw WfiS bU'11t, and, a� 
the lIew one came to the mill, the lIIen remarked : 
" We'll need a blower to make ste:lln enough t{) 
,I rive that hill' fellow." I said : "I don·t think you 
will need any more steam for the same work than 
for the little old one." The men were all R.,"1Iinst 
me. All thin!!'s cl,e being equal, doe� a largc saw 
",'quire morc power than a .mall one? If so, why? 
A. All other thiJI!!"' beingequal, the large saw would 
I'clIuire the most power,�inee the resistance is over
come at the end of a longer lever arm,the leverarnl 
t o which the driving force ig applied rcmaining the 
!-'HtHc. 

(;10) J. E. U. asks: \\'hat is a safe worhilll� 
pressure for a Hat cast iron boiler, head � inch 
thiel, and IH inches in diameter ? A • •  \bout:',o lb •. 
per square inch. 

(.n) 'V. & B. ask : Is there a tr('atis" pub· 
lished, explHining how to set a steam Hue boiler, 
OYcr a brick arch, so as to use the least possihle 
amount of fuel? A. We do not know of any book 
that gh'es precisel)' the information you want. You 
will lind some valuable hints in Wilson's "Treatise 
011 Steam Boilers," and "Heat!lndSteam Engines," 
by Profesoor 'trowbridgc. Scc our advertising col
limns for booksellers' addres<es. 

(,:)2) H. C. ;\fcE. as 1,s: Eneloscd find a piec" 
of scale taken from a boiler. What will loosen it 
fl'om the \loiler? ;\. The ho;:f plan is t'l I'r('Yent 
the formation of scale by the use of a good reed 
water heatel' and f''equent blowing. You L1lD 
.often the SCale somewhat, by hauling the fire at 
night, and leayin<j" the watcrin the boiler untilllext 
morn in$!". 

(:I:!) �Ic. Br05. ask: Is there a work on the 
"are and management of ordinary steam engines 
lind boiler�? A. "'e do not know of any such work. 
A gre<lt deal of information is �catte,'ed through 
treatises on steam machinery, and appears, from 
time to time, in scientific periodicals. The most 
valuable information is, however, unwritten, and 
van only be acquired by experience. 

(;{4) C. M. B. asks: Can the tone of organ 
orllutina reeds be ehanged? Ifso, how? A. Itcan 
b,; done by changing the length of the vibrating 
jJart of the pipe or plate. Mo.t wind instruments 
are arranged '0 that this ndjustmentcall readily be 
U1!1de. 

(:{:j) M. E. J. lIsks: What is the rule for 
• etting iron buggy axle8, front and behind? A. 
'fhere i, considerable ditrerence of practice; and 
beyond setting them .o that the wheels will clear, 
we do not think there is any definite rule. Some of 
our readers will please correct us if we arc in ert·or. 

(:36) J. O. S. Hays: 1. I wish to uuild a flat 
bottomed steam pleasure boat,lG feet long by u feet 
wide, with side wheels. How will a portable engine 
work in it, to run by a belt, and how many horBe 
\lower should there be in propOl·tion to that "ize 
boat f A. It will be better to discard the bclt. Use 
all engine of from 2 to 3 horse power. 2. Is any 11-
cen'e required to mil such a boat on a riv(,r? , \. 
Ycs. 

(iJ7) E. S, S. ,my�: I have some boxwood 
th'lt I wish to make into croquet baIL�. It requires 
the whole size of the stick for a bull. Canit IJe sea
"oned without checking for next splilJg'suse� A. 
Allow it to senson slowly,in amoderatelYeool place 
ut first, Imd finally ill or near a chitwleY COrner. 

ning. It is an expeditious and accurate method. Probably about � per cent. 
A. You confound two distinct cases. Our remark readily. Our water uontains iron. Is it safe to use in a 
had reference to two pulleys whose axes were par- A friend of mine says that the water is not forccd boiler that cannot be scoured out or cleaned ex-
allel, one of the pulleys hming a swell or convex- .����:���; t� ���v����Js�f �'e

h��s
d�e:t���r:� cept by blOwing ot! through the ol'dinary style of 

ity. Your illustration appli..,s to the case in which no air at the bottom of the well. I think that mud valve? A. From your experience, we judg,' 
the axes of the two pulleys are not parallel, and there isair in the ground that forces the water up that it is quit.., !:'afe. 
dilferent principles are applicable. You will find in the pump. Which is correct? A.1.'he water (66) (1 'V K 11 f t 1 th 't1 this case ably treated in Professor Rankine's "Man- . , . says: lave n 00 a e Wl 1 

ual of Machinery and Millwork," rises in such a ease from the pressure due to a high- only one speed. The driver is 20 inches in diame-
er source of supply. ter by 3 inches face; the driver, on the lathe spin-

(42) R. T. asks: ,Vould theC(}lllpressing of die, is 3 Inches in diameter. I want to flxit so as 
a bale of cotton at a power of l,(�)()tuns injure the (;36) B. &: H. say: \Ye have put a mortice to run a small emery wheel and circular saw, and I 
staple { Would the oily nature of the fiber of the bevcl wheel on our line shafting. The hangers are purpose to belt from the face plate on to the arbOl·. 
cotton be impaired when compressed so compacUy? bolted to joists in the usual form, but it is very How large should the pulley on the face plate be? 

Would the density of such packing render i t  more noisy. Is there any way to deaden the sound? A. A. You mayhave to use a count��rshaftt o get up 
expensive to the manufacturer in giving it the tlex- Usc (mt gears, and some arrangement to make the the speed. A 6 inch emery wheel should mlllee 
ibility require d? A. We _ee no objection to any shaft run steadily. about 2,400revoluHons a minute; fill 8 Inch, 1,800; Ii 
degree of compl'ession, and the ordinary pl'llctice (57) B. U. says: BlucksmitllB often have 12inch,I,200. 
in eommcrcial circles confirms this "ie w. broken carriage sprl\lg8to mend; and after getting 

them welded, it Is difficul t to get them tempered (67) V. M.J. suys, in rt'ply to E. M. C., who 

again. Please give Ire a good recipe for tempering SPeaks of difficulty of running his e llginc on �" 

them. A. Harden the spring in the usual manner, count a: heating of bearings: 'l'he construction of 
and d,'sw thc temper by heating to a temperature the engine and the compal'Btiv" steam pressure has 
at which oil or tallow will just take fire. much to do in the�. If the crank is overhung, 

(43) S. S. B. :;ays: 1. It is stated i 11 Auchin· 
closs" QI the Slide Valve and Link Motio n" that 
an eng-ine of the Allen type, under Mr. Porter, at
tained the rapid piston speed of 1,4()U feet per min
ute. Is this correct? A. Mr. Auchincloss is a very 
rcliable enginem', and sudt a statement coming 
from him is worthy of full confidence. 2. How far 
i� it .from the Battery to Central Park, through 
Broadway and Fifth ayenuc? _\. About'>;! miles. 

and high steam pressure is used, � or 100 Ibs., ther<, 

(44) <'. H s. I'(\�'R: I am building a steam 
yacht, length 1M feet, bruuu ii feet, cylinder of 
engine3x4 inches. ·Wh.tt would be the bestdimen
sions of screw to get the highest rate of speed,and 
how fast could such n boatbe driven, provided that 
shc be ye'T sharp and with good lines? A. Screw, 
from tu to 18 inches diameter, with :� t() 36 inches 
pitch. Six orseven lniles a n  hour would b e a  vcry 
good performance. 

Vi8) D. B, S. asks: Wh a t  is the best compo. wlll probabl� b� cOJ\8idel'llble �pri�g to the shaft 
sition to cast in bl'llss molds, to be hard and strong I 

when the. engine I
.
S workIng full, with the size of 

and take a fine impression of small lines, figures, shaft sSgIven,3)4 mches. Agam, thc shaft mar not 
etc.? .\. White metal is ordinarily used for such be Hned properly, in which case it  will be impossi-
purposes. . ble to mn without heating or knocking; and fil-

l'< " . "  though the crank may be in line with the cylinder, (.)9) S. b. asks. "hat WIll be the flow of i tlnay not be in line with the slide�, or the wrist water per minute through a pipe under the follow- may not put in square with the face of crank. 
iug conditions: Thc pipe is 3 miles 10ng,20 inches in Any one or all of these errors may be the eau�e of diameter, two thirds full, on a descending grade of the t1·ouble. 

(45) C'. M, ll. ask H: '.vfluld it l)e safe t o  
make the fil'ebox of li n  upright boiler o f  cast iron, 
cast in one piecc and made very heavy? A. No. 

23 feet i n the whole distance. The head pressure is 
no more than enough for the supply. Can you give 
a rule for such a calculati on? A. By the aid o f the 
following rules you can readily solve the example: 
Measure the length in feet of that part of the girth 
of the pipe which is in contact with the running 
water, and the sectionai llrea in square feet of that 
part of the pipe which is occupied by thc water, (46) 'V. {i. a�ks: How many �qultre inche� calling the first quantlty lJ, and the second A. Also 

has a 7 inch piston � A. About 3H'4S.',. To lind thc measure the length of the pipe, I, and the diameter 
area of a cirele, square the diameter and multiply a, taking both dimensions in feet. You can then 
it  by 0',8-';'1. calculate a coellident of friction, I, by the rule. 

(47) W, W. U. asks: 1. '''hat proportio n  1=0'00" x (1+ .!:..-) andthc t()tal friction 11 will should the suction pipe of a direct-acting steam 12<1 ' 
, , 

pumphave to the size of the water cylinder? A' I Ix/) . 
Make it�othat theY.eloclty of the wat�shall not bCF=fx .. ·A-· Then, calling the head under 
be over HlXl feet a. mmutc. 2. 'What is the velocity whieh the water is Howing, or the total gl'llde, II, of water Howing mto a vacuum under atmospheric nnd the velocity in feet pel' second, p: 1l=8'02;iX pressure? A. It will depend upon the orifice, be
ing about the same as water would huve in fiowing 
into the air under a head of Mfeet, plus the head 
l'equired to overCome the friction in the pipes. 

(48) .1. :\1. �1l�'.,: Let there be four �t"am en, 
gines, similar in all respects with the exception of 
their cylinders. The mean pressure per square 
inch, the length of stroke, and the numbe,' of 

Ih. Thcseformulas willgi"e a close approximation 
tlF 

having booneonstructed from careful experimcnts. 
There are, howe"cr, so mlllny thingg that are apt to 
affect auy particular ease in pl'lletice that an ab
solute result cannot be obtained cxcept by a test. 

. (68) E. B. \V. f\ay�, in reply to F. J. H., 
who asked how t o  calculate the distance between 
two points on the surface of a globe, angle and ra
dius being given: Multiply the radius by 6·2."':1l�, 
which givcs the circumfel'ence of thc globe; then 
3000 : the given angle :: circumference: distance 
between proposed points meusure,l on the surface. 
The distance measured on a stl'aight line may bt, 
found by a simple operation In triangulation. 

(GO) B. K. 'Y. suys, in reply t o  R. c., who 
asks if therc is any way to test the sourness of 
vinegar: I find that the pickle manufacturers use 
the soda test, as follows: Put in a proof gla8s1 oz. 
of \inegar, weigh out a certain number of graiTl1< 
of English bicarbonate of soda, and slowly drop it 
int() the Yinegar until it eea.�es to foam. If it will 
stand 3:i grains,it is fit for their ,,1'(?: hut much lel'!< 
strength would do for table use. 

(70) A. L. W. says, in answer to H. O. B . . 
who asksfora rule for finding the radius when an 
arc and its chord are t>iven: The logarithmic sin(l 
of J1j the arc is to J1j the chord as the logarithmic 
cosine of l1i the arc is to the cosine of 7Ii the arc. 

arc chord arc arc That is: logsin··2- :-2-::log.cos. 2 :eoo·-·2-
strokes in a given time are all equal, but the diam- (60) R M. ask.: 1. At what heat will fowl's 

h I· 81 d l' tl eggs hatch in an oven? A. 10'2" to 104" Fah. 2. are eten< of t e cy mders are , 0, 12, an " respec ve- . , 'fhen : .. +C08.' � =radius. 
Iy. Would the hOl"e power of the four engines be How are hatchmg ovens constructed 1 A. You I :! 2 
in thc proportion 8, 10, 12, IIndH? A. Neglecting will find a full des�iption on p. 42S, Science Bee""j 
friction and other prejudidalrc'>'istances,the pow- for 1873. 3. Are ch,ckens so hatched as strong and I (71) A. W. S. say�, in rpply to several COl" 
er. would yar" as the squares of the diameters of I healthy as those hatehed by a hen? A. If prover respondents who asked how to keep cider sweet: 
t�o�'li"ders.· care is bestowed upon the egj(ll while hatching,the Fill a bar!'el' with new cider, plu g i t u p  with a cork, 

Are therc any steamers provided with two steam chIckens wIll be stl'ong and healthy. and through the cork put tl lead pipe. Bend the 
engines, and do these engines work simultaneous- (61) H. A. S. a�ks: 1. \\'hat element� may pillc over and put the other end in u. pail of water. 
Iy? A. Such an arrangement is quite common. be detected by the �pectroscope? A. Potassiulll, This will allow the gas from the cider to pass otf 

(4!J) J. F. says: I wish to make Illy gret'n. sodium, lithium, rubidium, oo>sium, barium, stron- thl'Ough the pipe, and the water will keep the ah' 
house tighter by put tyingthe laps of the glll�. Or- tium, and calcium arc the elements sought for in from getting Into the barrel. 
dinary putty comes oft' after a year or two. Can tlte usual coul'l'e of spectrum analysiS. 2. What is 
you sUg'>(est a mixture, to be applicd with II putty the usual charge for spectral analysi., when fur
knife, toot will adhere pormanentl,v and can be re- ther examination is not required? A. ]):om $1 to 
moved, when necessary, for repairs? A. Use soft $10, according to the difficulty of the examination 
putty, composed of 10 Ills. whiting, 1 ib. white lead, and the number of the substances to be examined 

\Y. S. M. I\sks. 'Yhllt cltemicalR will 
keep tnllow in "olution with crude petroleum at u 
low tempcrature?-J. E. W. IUlks: How can I tin 
smull lead cRsting� { 

. 

� gill olive oil, and sufficient linseed oil to give the for. ------- �-.-

mixture the proper eonsistenee. (62) G. P. mlks: What is the best part of I COKXUNICATION8 RECEIVED . 
(.30) D. D. P. asks: 1. '''hich kind of wood the States to go to, to shoot pI1tirie chickens and The Editor of the SCIENTIFIC AMERICAN ap-

is best for railroad ties, oak, ehestnut, or other other galne ? A. Iowa is considered the be8t State know ledges, with much pleasure, the receipt of 01'
kind? A. Oak is the best material. 2. Which is for prairie chicken shooting; but it is rather late iginal papers and contribntions upon the following 
best to p"eserve them? A. The Bethel process of in the seILSon for good shooting at thtltlc birds. subjects: 
preservation, used in Europe, aud to 80mc slight You would probably get the best sport durinl(" this On Mind Reading. By.W. E. H. 
extent in this country. 3. How long will one last if month in the State of Georgia, making headquur- On Coinage Free of Charge. By A. 8, S. prepared with coal t ar? A. A proper treatment is ters at Savannah. Thegamewould be snipe, wood- On the Spider's Ingenuity. By I. T. 'I'. 
said to double the duration of sen'ice of a tie, ma- cock, quail, and duck. In some parts of thi8Stnte, On Patents aud Patent Laws. n,· G. W. P. 
king it last from 14 to 20 years. good wild turkey and deer shooting is to be had. On Powdered Fuel. By J. J.�. 

. 

(til) ;\1. G. llskH: 1. How iH brass spun, and I (63) II. J. E. asks: lIas skillt'd labor ad. 
I 

Also enquiries and answet's from the following: what toolsare used? A. It is secured to a re"olv- yanced or receded in price in the United States .J.II.-W. n. R-C. T. S.-V.-A. X. W.-.1. F. '['._ lng mandrel on which thc pattern is fixed, and slnce' the introduction of faetorics, machine shops,l C.L.-D. de F.-A. R. J. 
pressed up against this with a blunt tool. 2. How lew.? A. It has advanced. ; __ 

many puunds pressurc wlll a eopper boiler, 3 feet How does the gold doliar of the United Stlltes 
long,11 inches in diameter, a nd !1l ineh thick,stan<l? I compare with the coin of other eountrles III fine�: HINTS TO CORRESPONDENTS. 
A. About 60 Ibs. per square inch. ness? A. The law of the IUnited States, passed in Correspondents whose inquiries fail. to appear 

(52) G. Itsks: How is lead gi"en to the yalve relation to this subject,isas follows : " B e  it further should repeat them. If not then pubhshed, they 
. . .  enacted, That the standard for both gol d and silver may conclude that, for good reasons, the Editor de-of 11 hoist mil' engme, runnmg both ways with only . h lJ '  S Clines them. The address of the writer should 111-one eccentri c? The cam or eccentric)"O<I orkso corns of t e mted tntes shall hereafter be such . (:38) 'Y. E. II. a�k� : '''hat is thp. procesH of an upper and lower hook of a rock sha� Ho 

n that, of one thousand parts by weight, nine hUII- ways be '!"IVen. 
f t ' tl 11 

. w dred h II b f t i d h d ed f I EnquirIes relating to patents or to the plltenta-mann 'It' urmg le sma round gla!\8 beads which much should the valve overlap the 11Ort? A The s a c 0 pure me a ,  an one un r 0 a - . ' 
IIrc .<rIM by the pound l' 'l'hey seem to have no . . . ioy; and the ulloy of the silver coins 8hall be of bllityof inventions, 8.!lSignments, etc., will not be lead cannot be <IUlte equalized by th,s arrange. . '  published here All such questions when initials frllchu-ed eugt.'8. A. Tb eyare made from tubes cut ment an,l you can probably Rdjust it best by a f copper, and the alloy of the gold effins shall bc of . , 
into the proper Icngths the sharp edges being i i i  ' 

ew copper and 8ilver provided the silver do not ex- oniy are given, are thrown into the waste basket, M 

rounded by fming, bein� heated in sand to �revent . tr a s. 
, . . ceed one half of' the whole alloy. The English it would fiU half of our l,aper to print .them all 

their fusing together . (53) J, M. R. asks: 1. "hat lS the compoII1'I pound has �16 grllins pure gold in a t
.
housand the but we generally take pleasure in answermg briefly . tion of the cheaPest braSS? A. Apply to a cheap twenty franc piece of France has J<\l9, the AUs- by mail, if the writer's BA:ldress is given. 

(39) D. H. L. IlskB: Are the trade dollar bra.'!S founder. We have seen so-called brlUlS of, tlian ducat has 900. Hundreds of enqniries analo ous t()the foUowing 
coins issued by the Uni�ed States gov�l'nll�ent such poor quality that but for it� color wu should I What wood is best for lightness, ell\>lticity, nnd are sent: "Who makes theodon�ogl'llph,for laying 
"taU)ped or

, 
m?l�c

.
d, to gIve the im�resslOnsf I have iudged it to be lead. 2. Can bron�e be cast in : durability? A. Try IRllcewood. Your other 'lues- out t�eth of gear .wheels? "ho �e�ls diamond 

wish to make slmltlr m�dal�. A. The) are struck ; other than clay molds, renewed for each cast? A.: tions are not suited to our columns. drills! Wh:, sells hthographs of marme eng In�� 
but tOl' your purpose It  would douhtle,s b,' uet- i Metallic molds arc frequently used. a. Is there any' ' .  Who makes t�e best evaporator, heated by steam 
ter to cast them composition of mctal which, while cheaperthan (64) F. E. R. !l8k8. At what speed would an Who sells naIl making machinery? Who makes 

(40) O. 1\1. H. :mys: Suppose It locomotive brass, wlll bc as hard and as tough'! A. No. !. engine hnving2 inches b�re and4J1jlnchesstroke drive well apparatus?" All such personal enquIries 
entoine is running at the rate of 30 miles per hour, What will prevent common gray iron from rust. drive a boat18fect long, " feet wide, and drawing are pnnted. as WIll be obser"cd, in the column of 
in full fore gear, and ig suddenly reversed to full ing? A. It can be covered with varnish or other fllnche� of water? The engine will have 100 re\'o- "Business and Personal," which is specially set apart 

Preparation to keep ot! the 0'.. lutions pel' lninute aud 50 Ibs. �team. A. The en- , for that purpose, subject to the charge mentioned back gear. Is there much danger of the cylinder - . Id b I I 
_ . . gmewou e.entire y too mla I to give a satisfac_ 1 atthe head of that colunm. Almost any desired in-heads being blown out? A.No. Thedaugerwould (1)4) 'V. J: P. asks: "hilt I" OW best mf'ans tory result, unlCJlSamuch higher pressure of �team fonnation can in this way 1e expeditiously ob-be of breaking some of the moving part�. for consummg smoke? We han' tWO Conlish tmd greater piston ,peea were employed. tained. 
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