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(23) W. A. W.usks: 1. How thick eught a
cylindrical boiler of cast iron to be, to sustain a |
steam pressure of 3, and 4, atmospheres? The cyl-
indcr is about 19 inches diameter. A, If not more ‘
than 12 inches in diameter, make it from g to 35 of
an inch in thickness; but better still, do not makc
the boiler of castiron, 2. What should be the di-
ameter of the safety valve? A, Three fourths of
an inch.

(26) W. D. and others: Our opinion is that
power will always be got froin coal for at least
one fiftieth part of the cost of getting it from elec-
tric motors, using acid and ziucs.

(27) T. C. C.says: [ have 8 pump of which
the pipe runs 12 feet horizontally and 8 feet per-
pendicularly. Would there be any ditference in
the pressure if the same pipe be all perpendicu-
lar? A, Yes, as we understand your question.

23) E. asks: How mnch more steam does
it require at 100 1bs. per inchto produce the same
result 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
valve and cutting off the stenm at the most econo-
mical point? I think that a better resnit would be
attained withoscillating eylinders than could beat-
tained with theslide valve, provided that the slide
valv-e had nolap orlead, takingsteam to full stroke,
from the tact that the ports of the oscillating cyl-
inders open almost instantancously and at a point :
where the piston is traveling at it.3slowest: where-
a8, with the eccentric movcment, no such rapid
change can be attained. A. There are oscillating ;
engines with ordinary slide valves in use. i

(@9 J. A. C. says: A saw was burnt, and, as
the new one came to the mill, the mien remarked : |
“We'll need a blower to make stean cnough to
drive that hig fellow.” Isaid: “I don’t think you
will need any moresteam for thesame work than |
for thelittlcold one.”” The men were all against
me. .All things clse being equal, doesa large saw
require imorc power than a small one? If so, why? *
A. All other thingsz heingequal, the large saw would
r¢jjuire the most. power,sinee the resistanceis over-
comie at the end ol a longer lever arm,the leverarm
to which the driving force is applied rcmaining the
same.

(30) J. E. . asks: What isa safe working
pressure for a tiat cast iron boiler, head %4 inch
thiclc and 145 inches in diameter ? A. .About 0 lbs,
per square inch.

(-*1) W. & B. ask : Is there a treatise pub-
lished, explaining how to set a steam flue boiler,
over a brick arch, so asto use the least possible
amount of luel? A.Wedo not know of any book
that gives precisely the information you want. You
will tind some valuable hints in Wilson's ¢ Treatisc
on Steam Boilers,” and “ Heat ::ndSteam Engines,”
by Professor ‘i'rowbridge. Scc our advertising col-
umns for booksellers’ addres.es.

{32} H. C. McE. asks: Enclosed find a piece
of scale taken from a boiler. What will loosen it
{rrom the bhoiler? :\. The hest. plan is toprevent
the formation of scale by the use of a good teed
water heater and frequent blowing. You cun
soften the scale somewhat, by hauling the fire at.
night, and leaving the watcrinthe boiler untilnext
morning.

(33) Mc. Bros. ask: Is there a work on the
care and management of ordinary steam engines
und boilers? A. We do not know of any such work.
A great deul of information is scattered through
treatises on steam machinery, and appears, from
time to time, in scientific periodicals. The most
valuable information is, however, unwritten, and
can only be acquired by experience.

(34) C. M. B. asks: C'an the tone of organ
orflutina reeds be ehanged? Ifso,how? A.Itcan
bedone by changing the length of the vibrating
part of the pipe or plate. Most wind instruments
are arranged so that this adjustmentcan readily be
wade.

33) M. E. J. asks: What is the rule for
setting iron buggy axleg, front and behind? A.
There is considerable difference of practice; and !
beyond setting them so that the wheels will clear,
we do not think there is auy definite rule. Some of
our rcaders will please correct usif we arc in error.

(36) J. O. 8. says: 1. I wish to Luild a flat
bottomed steam pleasure boat,16 feet long by v feet
wide, with side wheels. How will a portable engine
work in it, to run by a belt, and how many hoise
power should there be in proportion to thatsize
bont? A. It will be better to discard the beit. Use
un engine of from 2 to 3 horse power. 2. Isanyll-
cense required to ran such a boat on a river? LA\,
Yes.

37) E. 8. S.says: 1 have some boxwood
that T wish to make into croquet balls. Tt requires
the whole size of thestick for a ball. Canit he sea-
soned without checking for next spiring’suse? A.;
Allow it to season slowly,inainoderately eool place |
at tirst, und finally in or near a chivaney corner.

(38) W. E. IL asks: What is the process of
manutneturing the small round glass beads which
nrc «nid by the pound? They seem to have no
fractured edges. A. Theyarc made from tubes cut
into the proper lengths, the sharp edges being
rounded by fusing, being heated in sand to prevent
their fusing together.

(39) D. H. L. usks: Are the trade dollar
coins issued by the United States government
staulped or molded, to give the impressionsy I
wishto make similar medali. A. They are struck;
but for your purpose it would doubtless be bet-;
ter to cast them |

(40) G. M. R. says: Suppose a locomotive
engine is running at the rate of 30 miles per hour,
in full fore gear,and is suddenly reversed to full
back gear. Isthere much danger of the cylinder
heads being blown out? A.No. Thedangerwould
be of breaking some of the moving parts.

41) J. OC. says: In your answer in re-
gard to belts on pulleys, you say: “Belts will move
towards that part of the pulley where the radius is
the greatest” I discovered this higbside theory to
beafallacyin1s5i. Let a main line of shafting be
lined up by any of the usual methods; then the
countershafts can be made right by moving them
until the belts run even on the pulleys. In most
cases, this can be done whenthe machinery isrun-
ning. Itis an expeditious and accurate method.

A. You confound two distinctcases. Ourremark-
had reference to two pulleys whose axes were par-
" allel, one of the pulleys having a swell or convex-

ity. Yourillustration applics to the casein which
the axes of the two pulleys are not parallel, and
different principles arc applicable. You will find
this cascably treated in Professor Rankine’s *“Man-
ual of Machinery and Millwork.”

(42) R. T. asks: VWould the compressing of
a bale of cotton at a power of 1,0 tunsinjure the
staple? Would the oily nature of the fiber of the
cotton be impaired when compressed so compactly?
Would thedensity of such packing renderit more
expensive to the manufacturer in giving it the tlex-
ibility required? A. We see no objection to any
degree of compression, and the ordinary ptactice
in commercial circles confirins this view.

(43) 8. S. B. says: 1. It is stated in Auchin-
closs ¢ On the Slide Valve and Link 3fotion’ that
an engine of the Allen type, under Mr. Porter, at-
tained the rapid piston speed of 1,400 feet per min-
ute. Isthiscorrect? A. Mr. Auchincloss is a very
rcliable engineer, and such a statement coming
from him is worthy of full confidence. 2. How far
is it from the Battery to Central Park, through
Broadway and Fifth avenuc? A. About 43¢ miles.

(44) . H. S, ¢#ays: I am building a steam
yacht, length 18 feet, beam 5 feet, cylinder of
engine3dxd inches. What would be the bestdimen-
sionsof screw to get the highest rate of spced,and
how fast could such a boatbe driven, provided that

: she be very sharp and with good lines? A, Screw,

from 16 to 18 inches diameter, with 34 te 36 inches
pitch. Six orseven milesan hour wouldbea very
good performance.

(45) C. M. B. asks: Would it bhe safe to
make the firebox of an upright boilerof cast iron,
cast in one piecc and made very heavy? A. No.

(46) W. 4. asks: How many square inches
hasa 7 inch pistonf A. About 38435, 'To find the
area of a circle, square the diameter and multiply
it by 07854,

(47) W. W. G, asks: 1. What proportion
should the suction pipeof a direct-acting steam
pumphave to thesize of the water cylinder? A.
Makeit sothatthe vcloclty of the water shall not

" be over &K feeta minute. 2. What isthe velocity

of water flowing into a vacuum under atmospheric
pressure? A. It will depend upon the orifice, be-
ing about the same as water would have in flowing
into the air under a head of 34feet, plus the head
required to overcome the friction in the pipes.

(48) .T. M. sava: Let there be four steam en-
gines, similar in all respects with the exception of
their cylinders. The mean pressure per square
inch, the length of stroke, and the number of
strokes in a given time are all equal, but the dium-
eter« of the cylinders are 8,10, 12, and 4, respective-
iy. Would the horse power of the four engines be
in thc proportion 8, 14, 12, and14¢? A. Neglecting
friction and other prejudiciat resistances,the bow-
ers would vary as the squares of the diameters of
thecylinders.

Are therc any steamers provided with two steam
engines, and do these engines work simultaneous-
ly? A. Such anarrangementis quite common.

(49) J. F. says:
house tighter by puttyingthelaps of the glass. Or-
dinary putty comes oft’ after a ycar or two. Can
you sugxesta mixture, to be applicd with g putty
knife, tuat willadhere permanently and can be re-
moved, when necessary, for repairs? A.Use soft
putty, composed of 10 Ibs. whiting, 1ib. white lead,
14 gill olive oil, and sufficient linseed oil to give the

' mixture the proper eonsistenee.

(30) D. D. P. asks: 1. Which Kind of wood
is best for railroad ties, oak, ehestnut, or other
kind? A. Oak is the best material. 2. Which is
best to preserve them? A. The Bethel process of
preservation, used in Europe, aud to somcslight
extent in this country. 3. How long will one last if
Prepared with coaltar? A. A propertreatmentis
suid to double the duration of service of a tie, ma-
king it last from 14 to 20 years.

(51) M. G. asks: 1. How is brass spun, and
whattoolsareused? A. It issecured toa revolv-
ing mandrel on which thc pattern is fixed, and
pressed up against thiswith a blunt tool. 2. How
many pounds pressurc will a eopper boiler, 3 feet

- long,11 inches in diameter, and ¥§ ineh thick,stand?
. A. About 60 1bs, per square inch.

(52) G. usks: How is lead given to the valve
of a hoisting engine, running both ways with only
one eccentric? The cam or eccentric rod workson
an upper and lower hook of a rock shaft. How
much should the valve overlap the Dort? A.The
lead cannot be duite equalized by this arrange-
ment, and you can probably adjust it best by a few
trials.

(83) J. M. R. asks: 1. What is the composi-
tion of the cheabest brass? A. Apply to a cheap
brass founder. We have seen so-called brass of
such poor quality that but for its color we should
have iudged it to be lead. 2. Cau bronze be cast in
other than clay molds, renewed for each cast? A.

Metallicmoldsarc frequentlv used. 3.Isthereany ;

composition of mctal which, while cheaperthan
brass, will bcas hard and as toughy A. No. 4.
What will prevent common gray iron from rust-
ing? A. It can be covered with varnish or other
preparation to keep off the air,

(74) \WV.J. P. asks: WWhat is the best means
for consuilting smoke? We have two Cornish

[ wish to make my green--

hotlers, D Fect long by 4 feet diameter, with return
flues 2 feetin diamneter, and 5 feet furnace. We
use 8oft coal which throws off a very thick smoke.
How can we burn it? A. No general 1ule can be
given. Thcre are 4 number ot patent furnaccs for
completing the combustion.

(65) C. VW. agks: Why is it that, when the
water in a boiler gets low, the steam becomes bluc?
A. It becomes so hot that it does not condense
readily.

A friend of minesaysthat the water is not forced
into a puinp by the air, for if so, how doesthe wa-
tercome up the drive wells? He says thatthereis
no air at the bottom of the well. I think that
thereisairin theground that forces the water up
in the pump. Which is correct? A. The water
rises in such acasefrom the pressure due to a high-
er source of supply.

(:36) B. & H. suy: We have put a mortice
bevcl wheel on our line shafting. The hangers are
bolted to joists in the usual form, but it is very
noisy. Isthere any way to deaden thesound? A.
Usc cut gears, and some arrangement to make the
shaf't run steadily.

(37) B. U. says: Blucksmiths often have
broken carriage springs to mend ; andafter getting
them weldeq, it is difficult to get theim tempered
again. Please give me a good recipe for tempering |
them. A.Hardenthespring in the usual manner,
and draw the temper by heating toa temperaturc
at which oll or tallow will just take fire.

(38) D. B. S. asks: What is the best compo.
gition 1o cast in brass molds, to be hard and strong
and take a fine impression of small lines, fignres,
etc.? .\.White metul is ordinarily used for such
purposes.

(39) 8. G. asks: What will be the flow of
water per minute through a pipe under the follow-
iug conditions: Thc pipe is 3 miles long,20 inches in
diameter, two thirds full, on 8 descending grade of
23 feetin the whole distance. The head pressure is
| no more than enough for the supply. Can you give
! arule for sucha calculation? A. By the aidofthe
: 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 sectional area in square feet of that
part of the pipe which is occupied by thc water,
calling the first quantity b, and the second A. Also
measurc the length of the pipe, |, and the diameter
d, taking both dimensions in feet. You canthen
calculate a coefficient of friction, f, by the rule.

l . . -
F=0-005 x (1+ ﬁ{)’ andthe total friction, ¥, will

xh

1 .
| be F:fx-—»A—-. Then, calling the head under

which the water is flowing, or the total grade, k,
and the velocity in feet per second,v: v=8025x

!h_. Theseformulas willgive a close approximation
Vy

having beeneonstructed from careful experimcnts.
There are, howevcr, so many things that are apt to
affect auy particular ease in praetice that an ab-
solute result cannot be obtained cxcept by a test.

(60) R. M. asks:1. At what heat will fowl’s
eggs hatch in an oven? A. 1** to 1n4° Fah. 2.
How are hatching ovens constructed? A. You
will find a fulldescription on p. 428, Science Record
for 1873. 3. Are chickens so hatched as strong and
healthy as those hatched by a hen? A, If proper
care is bestowed upon the egss while hatching,the
chickens will be streng and healthy.

(61) H. A. S. asks: 1. What elements may
i be detected by the spectroscope? A. Potassiumn,
sodium, lithium, rubidium, ceesium, barium, stron-
tium, and calcium arc the elements sought for in
tlre usual course of spectruin analysis. 2. What is
the usual charge for spectrul analysis, when fur-
ther examination is not required? .A. From $) to
$10, according to the difficulty of the examination
and the number of the substances to be examined
for.

(62) (. P. axks: What is the best part of
the States to go to, to shoot privirie chickens and
"other gaine? A. Iowa is consideredthe best State
for prairie chicken shooting; but it is rather late
in the season for good shooting at thesc birds.
You would probably get the best sportduring this
month in the State of Georgia, making headquur-
ters at Savannah. Thegamewould besnipe, wood-
cock, quail, and duck. In somepartsof thieStute,
good wild turkey and deer shooting is to be had.

vanced or receded in price in the United States
since the introduction of faetorics, machine shops, !
etc.? A. Ithasadvanced. ;

ness? A, Thelaw of th¢[United States, passed in
relation to thissubject,isusfollows: “Be it further
enacted, That the standard for both gold and silver
coims of the Umted States shall hereafter be such
that, of one thousand parts by weight, nine hun-
dred shall be of pure metal, and one hundred of al-
ioy; and the ulloy of the silver coins shall be of
copper, and the alloy of the gold cains shall be of
copper and silver, provided the silver do not ex-
. ceed one half of the whole alloy. The English
pound has 416 gruins pure gold in a thousand, the
twenty franc piece of France has #%, the Aus-
trian ducat has 986.

What wood is best for lighhiess, elasticity, and
i durability? A.Try lancewood. Your other ques-
i tions are not suited to our columns.

(64) F. E. R. usks: Atwhat speed would an
engine having 2 inches bore and ¢} Inches stroke
drive a boatl8fectlong, ; feet wide, and drawing
i Inches of water? The engine will have 100 revo-
lutions per Ininute aud 50 1bs. steam. A. The en-
ginewould be entirely too small to give a satisfac-
tory result, unlegeamuch higher pressure of steam
tmd greater piston spced weic employed.
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How does the gold doliar of the United Smtes;
compare with the coin of other eountrles In fine-:

65) A. R. & G K. ask: 1. What numiber
of revolutions is perfectly safe for a 2 inch grist
millstone of sectional French burr, imbedded in
cast iron band with plaster of Paris? A. Each
maker generally gives a table of safe speeds for his
mills. 2. How much more power will be rcquired
to drive a 24 inch millstone if driven by a 20 feet
countershaft than if driven direct from the driver
wheel, all things being properly arranged? A.
Probably about 3 per cent.

Our water contains iron. Is it safe to useina
boiler that cannot he scoured out or cleaned ex-
cept by blowing off through the ordinary style of
mud valve? A. From your experience, we judge
that it is quitc safe.

(66) G. W.K.says: I have n foot lathe with
only one speed. The driver is 26 inches in diame-
ter by 3 inches face ; the driver, on the lathespin-
die, is 3 Inches in diameter. I want to fixit so as
to run a small emery wheel and circularsaw, and I
purpose to belt from the face plate on to the arbor-.
How large should the pulley on the face platebe?
A. Youmayhaveto use a countershaftto get up
thespeed. A 6 inch emery wheel should make
about 2,4001evolutions a minute; an 8 inch, 1.800; a
12inch, 1,200,

(67) V. M. J. says, inreply to E. M. C., who
SPeaks of difficulty of running his enginc on ac-
count of heating of bearings: T1'he construction of
the engine and the comparative steam pressure has
much todo in the case. If the crank isoverhung,
and high steam pressure is used, %0 or 100 1bs., therd¢
will probably be coneiderable spring to the shaft
when the engine is working full, with the size of
shaft asgiven,3% inches. Again, the shaft may not
be lined properly, in which caseit will be impossi-
ble to ran without heating or knocking; and al-

| though the crank may be inline with the cylinder,

itnay notbein line with the slides, or the wrist
may not put in square with the face of crank.
Any one or all of these errors may be the eause of
the trouble.

(68) E. B. W. says, in reply to F.J. H,,
who asked how to calculate the distance between
two points on thesurface of a globe, angle and ra-
dius being given: Multiply the radius by 625313,
which gives the circumference of the globe; then
360° : the given angle:: circumference: distance
between proposed points measured on the surface.
The distance measured on a straight line may be
found by a simple operation In triangulation.

(69) B. K. W. says, in reply toR.C., who
asksif therc i3 any way to test the sourness of
vinegar: I find that the pickle manufacturers use
the soda test, as follows: Putin a proof glasgl oz.
of vinegar, weigh out a certain number of grains
of English bicarbonate of soda, and slowly drop it
into the vinegar until it eeases to foam. If itwill
stand 35 grains,it is fit for their uaze: hut much les:
strength would do for table use.

(70) A. L. W. says, in answer to R. O. B.,
whoasksfora rule forfinding the radius when an
arc and it chord are given: The logarithmic sine
of 3 the arcisto ¥ the chord as the logarithmic
cosine of 3¢ the arc is to the cosine of % the arc.

arc chord arc arc
Thatis: logsin. o :—Euz:log.cos. Ty OO08=so—

e}
ST

. i arc’
fhen : J +cos,? —? =radius.

2

(71) A. W. 8. says, in reply to several cor-
respondents, who asked how to keep cider sweet:
Fill a barrel with new cider, plugitup with a cork,
and through the cork put a lead pipe. Bend the
pibc over and put the other end in a pail of water.
This will allow the gas from the cider to passoff
through the pipe, and the water will keep the air
from getting Into the buirel.

\W. S. M. asks. What chemicals will
keeptallow in solution with crude petroleumn at u
low tempcraturc?—J. E. W. asks: How canI tin
small lead castings ¢

COMMUNICATIONS KECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contribntions upon the following
subjects:

On Mind Reading. By.W. E. H.

On Coinage Free of Charge. By A, 8. 8.
On the Spider’s Ingenuity. By I. T.'I.

On Patents aud Patent Laws. By G. W. P.
On Powdered Fuel. By J.J. S.

(63) 1I. J. E. asks: Ilas skilled labor ad. | Also enquiries andanswers from the following :

J.H—-W.B R—-~C.T. §&—V.—A, X.
C.L—D.deF.—A.R. J.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conchide that, for good reasons, the Editor de-
clines them. The address of the writer should al-
ways be given.

Enquiries relating to patents, or to the patenta-
bilityof inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste baslket, 8a
it would fill half of our paper to print them all
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of enqniries analo oustothe following
are sent: ‘ Who makes theodontograph,for laying
out teeth of gear wheels? Who sells diamond
drills? Wha sells lithographs of marine eng incs
Who makes the best evaporator, heated by stcam
Who sells nail making machinery? Who makes
drive well apparatus?”’ All such pepgonal enquiries
arepnnted. as will be observed, in the column of
«Business and Personal,” which is specially set apait

W.~J.F.T—

; for that purpose, subject to the charge mentioned

atthe head of that colunm. Almost any desired in-
fomnation can in this way lLe expeditiously ob-~
tained.
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