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A Remarkable Trial and Triumph.

The trilumph of Wheeler & Wilson, at the American In-
stitute, New York, withthelr New No. 6 Sewing Machine,
was remarkable in many respects. Extraordinary and
repeated cxaminations were made, one lasting from 10
o'ciock A.M. until 6 P.M. The parts of six machines
were ordered from the manufactory, and a uinchine was
conatructed of parts selected by thc Judges, which was
then tested on all kinds of work, from gauze to heavy har-
ness, by foot and s eam powcr. The gencral (uality of
the Company's workmanship wwasascertalnedhyan exam-
ination of machines In thelr warehousey, and the testi-
monyof many disinterested users of the machines, far
and near, was procnrcd to ascertain theirpraciical working.

The fivc judges, in concluslon, unanimously reported
the Wheelcr & Wlison New No. 6 Sewing Machine ‘*asa
machinc which, by thie. proof submitted, we are satlsged
must cventually supcrsede all others now Known with
which 1t comes in compctition.*’ And they ** recommend
for it the highest award which it I8 In thc power of the
institute to hestow.'*

The Board of Managcrs unanimously approved the re-
port, and recommendcd for this machine the Gold Medal
of the Institute.

The Board of Direction nnanimously upproved this re-
commendation, and awarded the Gold Medal to Wheeler
& Wilson, the only gold mcdal awarded fora sew(ng ma-
chine by the Amcrican Institnte for many years.

Pusiness and Fergonnt,

The Chargefor Insertion under thighcad is$1a Line. |

Agricultural Implements, Farm Machincry, Seeds, X
Fertilizers, R. H. Allen & Co., 189 & 191 Water St..N.Y.

Sheet Metal Drawing Presses—For the best and
cheapest, nddress The Baltimore Shect Meta! Mn(-mnci
Company, Baltimorc, Md. 1

Muanufacturers of Carriage and Wugon Material
aud Trimmings will secnd price lists, with terms and dis-
vounts, to C. H, Hale & Co.. Columhus, Misx.

‘Tool Maker Wanted—First class man,nccustomed
to working on small tools, Addresa Box 1303, Pittsburgh,
stating where last employed.

Diamonds and Carbon turned and shaped for
Scicntific purposes: also, Glaziers' Diamonds manufac..
tured and reset by J. DleKinson, 64 Nassau Street, N.Y .

Spinning Rings of a Superior Quality —Whitins-
ville Spinning Ring Co., Whitinsville, Mass. Send for
eample and price list.

Pattern Letters and Figures, to put on patterns of
metaliiccastings,ali sizes. K. W.Xnight,ScnecaFalls,N.Y.

Wanted—A man to take an intercst In & Foun-
dry, and take charge of the Outside Business. M\ust be
competent to make Estimates on Work. Keterences
wanted and jcdven. Addrcsa Jolm V. Il 187 Michigan
Street, Buftalo, N. Y.

Wanted—Mecrrill or Prov. Drolys, Hustmer 400 to
6001b ., inexchange for othermachinery (New o1 second
hand Engine and Haud Lathes, Crank and Gear Planers,
Screw and Mtlling Machines, IDrill Preascs, ete.). 1l &
Nelden Company, Danbury, Conn.

Mining, Wrecking, Pumping, Drainage, or Irrigu-
ting Maeljuery, for sale or rent. Sce advertisement. An.
drews' Patent, inside page,

Faught’'s Patent Round Binided Beiting—The
Rest thing out—Manufactured only hy C. W. Arny, 01 &
303 Cherry St., Philadelphla, Pa. Seud for Clrenlar.

Wanted—Good 2d hand Engine Lathcs, at Low
Price, Address Junius tneris, Titusvlllc, Pa.

Magic Lanterns, and 100 Choice Views, for $53
and upwards,for Churches and Public Exhibitions—« pro-
titable busfness for a man with small capital. Cutalugues
tree. McAlllster, Man'f'g. Opticinn, 49 Nusauu S¢.,N. Y,

For Saule--One “Cottrell & Babcock'™ Water
Whecl Regulator. Also, one “‘Harrison’s.’’ 12 in. Portu-
table Corvo Mill—all in good order—by D. Avthur Brown
& Co., Fisherville, N. H,

“Fairy" Elcctric Engines, with wattery com-
plete. 86; without battery, 8. Electro.Magnetie Manu-
fucturing Co., 35 Broad St.—P.0. Box 1304, New York.

For Power Hammers or Bolt Headers, the best,
8.°C. Forsalth & Co., Manchester. N. H.

John W. Hill;Mechanical Engineer, Dayton, Ohio,
Drawings, opinions, and advice,

Priceonly three dollars--The Tom Thumb Elec-
tric Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets, the electric light,
glving alarms, and variousother purposes. Canbe put in
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to 21l parts of the world on receipt |
of price. F. C. Beach & Co., 263 Broadway, New York. @

Cast Iron Sinks, Wash Stands, Drain Pipe, and :
Sewer traps. Send forPriceList. Balley, Farrell&Co.,
Pittsburgh, Ps.

Pratt’s Liquid Paint Dryer and White Japan sur-
passes the English Patent Dryers and Brown Japan in
cotor, quality, and price. Send for descriptivecircularto
A. W. Pratt & Co., 38 Fultou Street, New York. :

For Solid Wrought.iron Beams, ett., sec advern. '

{sement. Address Union lron Milly, Pittsburgh, Pa., for |
ithogragh, &c. .

Temples and Oilcans, Draper, Hopedule, Maxs.
For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

Peck's Patent Drop Press. For olrculays, address
Mllo, Peck & Co., New Haven, Conn.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightmau, %3 Cornhlll, Boaton, Mass.

Boosey's Cheap Music Rooks for the Holidays,

Boosey & Co., 52 Fast Wth St., New York. Send for |

catalogue.

Portable Engines, new and rebulflt 2d band, a
speciaity. Engines,Bollers,Pumps. and Machinist's Tools.

1. I1. Shearman, 45 Cortlandt St., New York.

Kor First Class Steam Boilers, address Lambert-
ville Iron Works, Lambertville. N. J.

Engines and Bollcis a Specialty—1st class: new
patterns: late patents; reduced prices. Plain and Cut-otf
Hor'land Vert'l Engines; Holsting Kingincy; the celebra.
ted Ames’ Portable Engines; Bollers of all kinds; Climax
Turbine; and the best Saw Miliin the market. Larfe
stock always on hand. Hampson, Whitehtll & Co,, 38
Cortlandt St., New York. Worksat Newburgh, N. Y.

Buy Bouit's Paneling, Moulding, and Dove-tailing
Machipe. Send for circular and sample of work. B. C.
Mach'y Co., Battlc Creek, Mich., Box 227,
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o & propeller by a

- gpring is not likely to prove practicable.—W. E. H.

will find ( {yeetions for making a storn gluss oun p.

73 vol, 30.—C. B. will ind a recipc for fireproofing

shingle< on p. 24), vol. 28, —W. C. B. will tind an ex-
planation of thc moon’s variations on p. 251, vul.
3L—R. R. R. will find an elucidation of the wright
on an inclined plance question in our recent gssues.
—M. will ind dircctions for temperiug springs on
p.10,vol. 25.—J. H. L. can harden tallow for ma-
king cundics by the process described on p. 2, vol.
2.—G. E. 0. will find Warren's works on mechani-
cal drawing and Davies & Peck's “Algelra ** to be
good and practical.—R. W. W. will finilie descrip-
tion of the philosopher's or hydrogen lamp on D,
242, vol. 31.—C. H. H. will #ind fut partieularsus to
Colgnet stone on p. 124, vol. 22.—J. M. will find re-
elpes for hard soap on pp. 33, 379, vol. 31, and
for wootblacking on p. 283, vul. .---J.J. D. will
find directions for tanaing skins with the fur on on
p. %53, vob. 26.—wW. P. P. will find a description of
procesges for prescrving wood from deciy om p.
319, vol. 31.—J. F. should refer to p. 203, vol. 31, for
u recipe {for polishing shirt bosouts.—J. M. H. and
others can unite rubber to |L~:luli-,)‘ by using the ce-
ment deacribed on b, 1149 vol, 28

(1) J. M. asks: t. What horse power would
it take to run u boat It fect long by! feet beam?
A. An engine of;2 horse power would answer. 2.
What{sthecostof an e¢ngincer’s certiticate* A,
See p. 282, vol. 31,

What is camphor composed of? .\, It isa crys-
talline substancc obtained from a trec, [t containg
carhon, hydrogen, and oxygen.

(3) G, u Loosays: [owish to make a darge
clock dinl for my windows, and drive the hands by
clectricity from a regulator in the shop. Please
aay how I can make 167 .\. The electrical put
consists of an elcctro-magnet and armatureworked
by u battery of two Daniell's cells. The armature
isattached to a l¢ver, having a pawl conneetcd at
its upper extremity, which moves a toothed wheel,
Whenever the regulatot closes the vircuit,thepawl
causes the wheel. which carries the hands, to ad-

vance one tooth, The regulator muY be srranged -
to close the clrcult everyseeond orevery mintte, as

desired.

(3) J. R. says: 1. Alexauder Watt recom-
mends to electroplaters, from personal cxperience,
the following battery: A stoneware jar holding
about four gallons recefves a cylinder of thin sheet
copper, dipping Into water acidulated with 2 bs.

sulphuric actd and 1 oz. nitric acid. A solid zinc |

cylinder ts put mto the porous cell, which iy filled

: with a concentrated solution of common salt, to

which a few drops of hydrochioric acid have been
added. What should wethe diameter of the copper
cylinder Inside the stone jar? A. The diameter
should be nearly as greut as the jar, 2. Shouldit
have a bottom to it?

{t has a Wottom or not.

(4) C. A.W. asks: How are Callaud’'s and
the Minpttl Lattecles comstructed 7 A. 1'he Cal-

| when about three fourths of the lijuid has passed

£ yond its boiling point, itis decomposced with an ex-

A. It Is immaterial whether .

Many New England Manufactorles have Gas “lnud battery consists of a glass vessel with :\ copper
Works, which light them at one fourth the cost of coal | Plate at the bottom, upon which are placcd crystals
gas. For particulars, address Providence Steam and Gas ; of sulphate of copper. A zinc plate is susPended
Pipe Co., Providence, R. 1. i near the top and the jar fillel with water. The

Hotchkiss Al Spring Forge Hammer, best in the ; Minotti battery consistsa of the same materials as
market. Prices low. D. Frisble & Co., New Haven, Ct. ; the Cailaud, and, inaddition, a thick layer of saw-

For Solid Emery Wheels und Machinery, send to | ust is interposed between the copper plate at the
the Union Stone Co., Boston, Mass,, for circular, } bottom and the zinc plate at the top.

Scale in Steam Boilets.—I will remove and pre-

of alcohol, designed to muiniain a supply of spifit
_sufficient to keep the amount of liquid at a uniform
"level in the retort. during the conrse of the subse-
quent distillation. Thetempcratureis then rapidly
raised 80 a8 to maintain the liquid in steady ebulli-
tion. The liquid which passes over consists almost
wholly of ether and wat«r, mixed with & small pro-
; portion of alcohol which has distilled over unf
changed. The process may go on withoutintei*up-
tion until a quantity of alcohol, about 30 times as
great as that originally taken, has become convert-
ed into ether. Igethionic acid isgradually found in
the rcsidue. Nitric ether {3 obtained by gcntly
heating one volume of nitric acid, of specitic gritv~
ity 140 (to which a fcw grains of mtrate of urea
have becn addcd in ordcer to prevent the formation
of nitrous acid), and 2 volumes of alcohol, of spacitic i
gravity 0-842; the quantity of the mixture operated ]
npon should not excecd a quarter of a pint; under
theseeircum stancestheoperation proceeds quietly.
The fitst portion of the distillate containslittle ex-
cept alcohol; it ais soon as the liquid which distils
over beeomes turbid on the addition of water, the
1eeciver must be chimged and the n’tric ether col-
Iccted separately : the distillation must be stopped

over, in order to picvent the ether from bccoming
mixerl with secomlary jrocucts, which canuot be
removed without di(Rculty. The ether is purdficd
by agitation with a weal : olution of alkali, and rec-
titicd from chloride of calcinmm. Jt burns with a
whitc luminous tlame: and if heated to a little be-

plosion on the approach of light.

(8) J. C.*B. says: A. claims that 1 b, feath-
ers will be heavier than 1 1b. lcad, ax the surface of
the feathers is larger than that of the lend, Cun
there be circumstanccs that will render 1 1b. feath-
er'sheavier than I 1b. lend” A. The weight of a
body iri a vacuum is increased by the wcight of an
equal volume of air. Hence, if the feathcrs dis-?
place more air than the lead, thcy would weigh :
more, in a vacuum.

(9 A, Foasks: Is there o nozzle, in use by
tire d¢pmrtments, thatcun be made to throw slarie
or small strea:n at plcasure? ). Yes. Itis quitea
common device. °

(10) P. Woasks: 1. Can a Leyilenr jior e
charged with voltuic electricity? 1fsn, how? .\,
Yes. (‘onncct once pole of the battery with the -
net coating, aixl the otherpolewith the outer coat-
ing. 2. 1Is u shuple gulvanic Bunxen cell cuough to
gencrite clectriclty to ehmge a jury A.Onecell
would chage it very slightly. 3. How nuwy Liun-
cen cells does it require tu Lurn metals? A Fifty
cell would burn a wnall wire. + Would it anawer
the purpoac, instead of coating internally, to drop
strips of tinfoil in the jar as high ay the internal
coating should comc? .A\. It would not, unless the
strips were connected togetherso as to be continti-
ous. 5, Should thc bottom e coated outsidc? .\.
No. & I it necesenry for the jar to havea bruss
cap? \. No. 7. Would an iron wire passing through
the cork counecting with metallic tilling answer
to convuct the electricity? .\, Yes. ¥ Isit neces-
wry tor the rod tnTmve g trass headr .\, No.

(11) 3.0 0 ovks: What makes water in a
well look blue when sunlight is deflected on it? AL
Tite: blucness is duc to » partinl alsorption of the
red and yellow componcnts of the solar ray, leav-
ing thelight with an cxcess of bLlire, which imparts
to It its peculiar tint.

(12) P. T. M. asks: Whatisthe ensiest and
! best way to polish marble,agate, and granite? .\.
The polishing is differently carried on, according to
the nature of the work, For smull slabs or objccts
of an ornamental kind, the highest. degrce of tinish
is requisite. Polishing is commenccd with pumice
stone and water, and with snake stone, after which
various rollersor rubbersare employcd. If the ob-
ject Le large and flat, the rubber may be a laagc
wooden block faced with thick woolen cloth, ora
i mere bundle of woolen or other cloth, compressed ;
inarectangulariron fiaine, andmovedabout witha
handle, For smaller work,rollers of woolen cloth or

(17) A. F. C. asks: 1. What would bea safe
pressure to carry on o upright tubular boiler I5x
20 inches, having 52 one inch tubcs made of three
sixteenths iron? A. A safe pressure would bc 100
ibs. per aquare inch. 2. What would be the burst-
ing pressure? A. About 600 or 700 {bs,

(18) 1I. K. asks: 1. What, in your opinion,
is the west and cheapest method of preventing in-
crustation in steam Wboilers? A, In some special
cascs the tannate of soda seems to act beneficially'.
2. Whatdo you think of steam heatcrs and filter
to prevent scales in boilersr A. Ingeneral we. r¢-
commend thc use of a good heater and frequent
hlowinse. 3. What {s mostly used in thc East to
keep the boilerd clean? Is the watcer in the Eastern
States generally impreRnated with limer A, 'rhe
wiater usal in boilers ot the East ordinarily gives as
much trouble from scnle as that at the west.

(1) J. oM says: With the intention of
incrensing the capacity of & stcant boiler (hori-
zontal, 42 inehes in diameter wel 1R fect lonz,
with 32 tubes),lintroduced :omc + inch tulbcs under
the boiler, commencing just behiud the bridge wail
und running back the length of the boiler. Thesc
pipes had esast iron connections at the bcnds. 1
placed them 8 inches Below the bottom of the
woiler, connccted them at the back end of boiler
ncar the bottom, and attached the feed pump
near the front, and fed with hot water. The first
day they worked wcll and improved thc boiler
greatly in steaming capacity; but on the third day,
just nfter starting' up, with the first stroke of the
pun), the castiron end on the pipe where the feed
pipe was connected hurst with a loud rchort, and
fora fcw sccouds nothing but wluc steam cscapced,
and finully water and stcam. Thinking the trouble
was in pumpingin water so near the fire and bric e
wall, I changed thc connection, putting the tced
pipe into the mud drum, and then lctting the buck
connection stay as it was, making a series of circu-
Iating tubes. On firing upthis time, I was alarmed
by a succession of concussions or jars in the boiler
that shook the walls; but by firing slowly, we got
up gteam without any accident. In an hour or twn
wec notic'cd thatthetubes nearest the fire and bridge
wall were rcd hot, unrd blue steam wus €scaping
from thc joints of tic conncctions on the ends of
the tubes. We drew the Hrc and rcmceved the
tubes. WWc found 4 great improvement by the use
of these tubes. nind did not like to abandon the use
of them. Were itt i lose to account for the phe-
nomenon of blue steain being where we expected
nothing but water. What is omr remedy? A. The
tronblc scems Lo have been that the pipes got so
hot that they madc stcam faster than it could bc
carried oft, the circulation bcing imperfect. It will
probably be nccessary to usc larger pipes, or to
discard the return bends, to makc the present ar-
raugement snccessful. The samc trouble has oc-
curred with some forms of sectionul boilers, whose
use hax been abandoncd on wccount of the poor
circulation.

(20) S. J. P. asks: | have a telegraph in-
atrument, which I wish to attaeh to a railvoad line.
Will it work withouta rclay? .\. Noton themaln
e, A reluy will vost about $16. ’

(21) MR 1. asks: How can 1 prevent heech
wood lansts, subjcct to a tecmperaturc of 290° Kah..
from beinyr affected by fhce heat? .\. There docs
not appear to bc uny way to do this, bctter thun
well scasoning and drying the wood hiefore using.

(22) H. R R, usks: A rectangular wooden
tank lined with zincis used in the second story as a
reservolr for rein water. Since its erection, we arc
told that the zinc will soon corrode und the vcssel
Bccome uselcss. [3 therc uny way to preserve it,
by painto) otherwise? A. The zinc becomes coat-
ed with a whitc oxide which washes off with the
water, and by repetition of this process the metal i«
reduced in thickness and strength. There is a slatc
paint for application to iron tanks which might bc
serviceable when applied to zinc.

(22) A. B. (. says: “ We have just started

list, aboutd inchesindimneter are employed-, ®me
of these are charged with flour, emery, and a slight |
degree of moisture, which produces a kind of!
greasy Polish uniformly over the surface. A simi.:
lar cloth, charged with putty powder and water, :
completes the process. In some of the more deli-
. cate works, crocus is uscd intermediately petwecn

the emery and putty powder. .

between a high and a low pressure engine, and :
what effect has the difference on the draft? A.The|
high pressure engine has no condcnscr, and fre- |
quently dischargcs the exhaust steam into thc|
smoke pipe, thcreby increasing the draft. !
1
(14) J. P. says: 1 am burning sluck under;
my boiler,and mytubes wantclcaningtwo or thrce

timesa week. Iam thinking of Wlowing them out

(13) W. (', B. agks: What is the differcnce

a new steam pump in a mlne,at 00 feetlevel. To
prevent the steam from exhausting in the shaft, a
pipe was fixed to convey it into what we call the
suction pipe, and the connection ut the suction
pipe wus a globe valve or chamber,us the valve

" was taken out, and the exhaust pipe insertcdin ite

place. This wasthe engineer’s plan. I «aid thatT
did not think it would answer, us the chambcer or
pipe where the exhaust steam meets the water was
i too Smull, and the steam would cut off the water,
or at least some of it; und it so happencc thut,
when the) started the pump, it would not Pump %4
of the stream {t ought to, which proved my words
truc. He took it uway from there, and put it toex-
haust in & wooden pipe which brings air down tn
the wottom of the mine, and it would be just as
wcll if he lct it exhaust right in the shaftas in that
pipe; for the alr strikes it, and it condenses, and ay

vent Scale in any Steam Boljer, and make vo charge until ,

(3) W. L. L. usks: Will electricity give

the work 18 found satisfactory (eorge W. Lord, Phila. , forth a spark sufficiently strong to light a gas jet?

delpbla, Pa. i A, Yes, whencver It has a snficientpatential. In
Mechanical Expert in Patent Cases. T.D. Stetson, ; ¢0ld, dry weather, a personmay charge himselfsuf-

23 Musray St., New York. . | ficiently with electricity to light yus with his finger,
Forthe best Portable Enginc inthe world, address | Y walking briskly over a carpet or rug.

B"::r Stean E"'fll,ne lc°'F‘,18 Parlc nge‘i:ew YO’:}’ * (6) R. C. W. and others.—Liquids, complex
All Fruit-can Tools, Ferracute, Bridgeton, N. J. . or otherwise, can e analyzed with the same accu-
Hydraulic Preses and Jacks, new and second i racyas sollds. Butit is possiblc 0 to muddle things

band. L’ghi’ "“dnrg::m“e” for f;l'“h"’“g;“d Bufflog * that an experienced chemist cannot separate them

Metals. E.Lyon, rand Street, New York. __1ugain; but only by artificial means. Nature ncver
Iron Frame Band Saws, cheapest and beat, $130. : presents such difficulties,

.Address S. C. Forsalth & Co., Manchester, N. H. H

v -~ A .
Brown’s Coalyurd Quarryand Contractor's Appa-* (7) W. C. W. ugks: In what proportions
ratus for bofsting and conveylng materials by iron cable. ' shall I mix theacids and alc'ohols to make respec-

W. D. Andrews & Bro., 414 Vater St., New York,
For Surface Planers, small size, and for Box : at present in general use for the preparation of oy-

Corner Grooving Machines, send to A. Davls, Lowell, | dinary ether--ethylic ether, sometimes improperly

Mass. } called sulphuric cther—is that known as the “con-

The “Scientific American' Offie, New York, is | tinuous Process " of 3oullay. It consists in mixing

fitted with the Minjature Etectric Telegraph. By touching ' h N
11C gTa
Jittlebuttons on the desksofthe managers,signals are sent together equal mcasures of alcohol (specift Vity

to persons fn the varlous departments of the es(abllsh-[ ?.m)b' M.ldt ancendt:;atileld%ulp};uncncnd 3 ?hemixture
ment. Cheap and effective. Splendid for shops, offices, | s submitted to diStila%on in a capacious retort,
dwellings. Works for any distance, Price $5, with good Which must be connected with an efciént conden-
Battery. X¥. C. Beach & Co., 265 Broadway, New York, ; ser. Through the tubulure of the retort a tube s
Makera, Send for free Mstrated CatatofMe, : introduweed, which is in ennnection with a reservair

tively sulphuric and nitric ethers? A. The method |

with steam. Will the ateam injure them by corro- ' a matter of course fills the vhaft with smokec. Now
sion? A. No. Thisis ordinarily a vcry goodplan. - I think I can put the exhaust steam into the suc-

(15) C. S. A asks: I am using n wirce rope, tion pipc o that it shall work a)l right, My plan is

with a windlass and pulleys, subjected to very : t0have a larger and it motre suimble_conm.acuqn
“heavy strain. The ropc scems to get stiffer from with the snctionpibe. Do you not think this will
use. If Iheatit red hot and let it cool slowly, it ; tnswer? The rcservoir stands about level with
will be more fiexible: but will it infure the rope? | the pump.  The suction pipe is of 4 inches diumc-
. A. Not appreciably, ter.” A, You are just entering on a tield inwhich it
H L r . . ; great dcanl of money bus alrendy bcen spent for ex-
i (16) B. F. G. says: We are burnlng‘(rrnss i periments, namely, condensers for steam pumps.
creek coal; it is vgry'softy and v.ery ml{ch like the! The matter has already ween worked out practical-
i Q;giftl‘ ::iy :llnl;iki:n:l;: ?:;tl;:: 1:,: fil?;ﬁhf;;gx‘li?.' “1y, and we think your cheapest and most “atisfae-
! weight than when dry. .\ few daysugol weighed" tory plan would be to ohtain a condenser.

very carefully 500 lbs,, dry,and afterwardsadded 36| (24) J. McD. qasks: Your article headed
gallon of water. I then reweighed it, and found | suction in your issuc of December 5 leads uie to
; that it had guined 20 1bs, I spoke of this experi-! make the following inquiry: Suppose a vessel bc
i ment to a friend, and he said that it was impossible 3 filled with water, and there e placed in the top of
% for it to gain 20 1bs,, us the only weight that the'said vessel s tube extending upwards for fiftecn
" coul could gain would e the weight of the water. feet, and there be attached to said tube two stop-
Awmn I oris my friend right? A. Even in the face cocks, one at efther end. If the lower cock be
. of the very stubborn facts that you present, we _closed, and theafr be exhausted from the tube, af-
: ugree with your friend, and question the facts. 2.: ter which the upper cock be closed and the lower
l What is the weight of 1 gallon of water? A. A opened (allowing free access to the tube for the wa-
| United States gallon nf water welghs abont 83| ter), will the water rise into the tube from the ves.
bs; sel? A, Yes
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(25) 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: I have & 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

(29 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. S. 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 3otion’ 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 piston? 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 this with 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: \What 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: VWe 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.

(57) B. (. says: Blacksmiths 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, figures,
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{)’ andthc total friction, ¥, will

Ixh

| be F:fx-—»A—-. Then, ca'l)ing 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 strong 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 i%, 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 pumber
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
330° : 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. . W. says, in reply to R. 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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