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The Charoe for Insertion under this head {2 81 a Line.

Telegraph Inst’s. M. A. Buell,Cleveland,O.
Wanted —A Position, by a thorough Me-

chanical Eogineer, who can arrauge Foundry aud get up
all tackle on the m 8t improved plaus fur the manufac-
ture ot Cast Water and Gae Pipe, aud ail castings requi-
red for Water and Gas Worka, as well as other heavy
Castings. The best of references and experience. Ad-
dress Eogineer, . O. Box No. 8, Louisville, Ky.

A First Class Pattern Maker wants a Situa-
tion. Best of refercnces given, if required. Apply, Box
412, Gslion, Ohlo.

McCulloch’s Microscopes magnifying 10,000
times. with pamphlet giving explanations, free by mafl
for 5 cents. Adiress W. Browne, Box 4895,P. O.,N.Y.

Anderson & Son. Mechanical Engineers,
furnish Desigus, Drawiags, Esiimates, and new Mechan-
ical Movements for Experimental and other Machinery.
64 Broudway, New York.

Vertical Tubular Boilers—all sizes, Send
for Price L'st. Lovegrove & Co.,Phlladelpbia, Pa.

For Sale—A @®ear Cutter, Thos. Robjohn's
make. Lathes, Jewelers’ Tools, &c. F.Ward, 172 Front
Street, New York.

Compound Propeller Pumps,for Mines,Quar-
riee, Capals, and Irrigating purposes., Circulars on ap-
plication to Hydrostatic and Hydraulic Company, 913
Ridge Avenue, Philadelphia, Pa.

A machine that actually pays its cost in 30
days! Made by Hamphrey Machine Co., Keene, N. H.

For Solid Wrou%ht-iron Beams, etc., see ad-
vertisemeat, Address Union Iron Mills, Pittsburgh,Pa.,
for lithograph, etc.

Electric Bells for Dwellings, Hotels, &c.—
Most reilable and cheapest Hotel Annunciator. Cheap
telegraph outfits for learners. lns’ts for Private Lines,
GasLighting Apparatus,~tc. J.H.Hessin,Sc.Cleveland,O.

Pattern Letters and Figures, to put on pat-
terns of castings,all s1zes. H. W.Knight,Seneca Falls,N,Y.

Diamonds and Carbon turned and shaped
forScientific purposes ; alsd, Glaziers’ Diamonds manu-
factured and reset byJ. Dickinson, 64 Nassau St., N. Y.

Hand Fire Engines, Lift and Force Pumps
for fire and all other purpnses. Address Rumsey & Co.,
Seneca talls, N. Y. U.S. A.

A thorough Machinist and Draughtsman, an
experieLced Foremap, oesires employment. Address
Edward Cl'nton, Philadelpuia, Pa.

For Sale—Two Steam Saw Mills and three
Farms, by C. Bridgman. St. Cloud, Minn.

Deane's Patent Steam Pump—for all pur-
poses—Strictly flrst class and reliable. Send for circular.
W. L.Chase & Co.,95 & 97 Liberty St., New York.

Spinning Rings of a Superior Quality—
Whitinaville Spianing Kkmg Co., Whitinsville, Mass.
Send for sample and price list.

Wanted —The Manufacture of *“Specialties”
made mostly of Wood. Sayer & Co., Meadville, Pa.

The Pickering Governor, Portland, Conn.

Portable Engines 2d hand, thoroughly over-
hanled.at 4% Cost. l.H.Shearman. 45 Cortlandt St., N. Y.

The Improved Hoadley Cut-off Engine —The
Cheapest, Best, and Most Economical steam-power in
the Upicted States. Send for circular. W. L. Chase &
Co., 95 & 97 Liberty St., New York.

Mechanical Expert in Patent Cases. T. D,
Stetson, 23 Murray St., New York.
Gaa and Water Pipe, Wrought Iron. Send

for price list to Balley, tarre! & Co., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystove Portable Forge Co., Philadelphia, Pa.

The “Scientific American” Office, New York,
18 fitted with the Minlature Electric Telegraph. By

touching little butlons on the aesgs of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwellipgs. Works for any distance.
Price #5. F. C. Beach & Co., 268 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

All Fruit-can Tools,}F erracute,Bridgeton,N.J.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoist'ne and conveying materials by iron
cable, W. D. Andrews & Bro., 414 Water St., New York.

For Solid Emery Wheels and Machinery,
send to the Wnion Stoue Co., Boston, Mass., for eircular,

Lathes, Planers, Drills, Milling and Index
Machtnes @eo. 8. Lincoln & Co., Hartford, Conn.

Hydraulic Presses and Jacks, new and sec-
ond nand. K. Lyon, 470 Grand Street, New York.

Engines, Boilers, Pumps, Portable £ngines
Machimisis Tools.1. H. 8hearman.45 Cortlandt St., N.Y.

For best Presses, Dies and Fruit Can Tools,
Blise & W{illams, cor.of Plymouth & Jay,Brooklyn,N.Y.

Price only three dollars—The Tom Thumb
Electric Tetegraph. A compact working Telegraph ap-
parstus, for sending messages, Making magnets, the
electric 1ight, giving alarms,and vartous otherpurposes.
Can be put in operation by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the worid on receipt of price, F. C. Beach & Co., 263
Broanway,New York.

Rues “ Little Giant” Injectors, Cheapest
and Best Botler Keeder in the market. W. L. Chase &
Co., 98.95. 97 Liberty Streat. New YorE.

For Surface Pluners, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass,

Peck’s Patent Drop Press. For circulars,
sddrese Milo, Yeck & Co., New Haven, Conn

Small Tools and Gear Whees for Models.
List free. Goodnow & Wightman,28 Cornhill, Boston,Ms,

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Decided excellence and moderate costhave made
these goods popular. Homer Foot & Co., S8ole Agents
for America, 20 Platt Street, New York,

Minin%, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Automatic Wire Rope R. R. conveys Coal
Ore. &c.. without Trestle Work. No. 34 Dey street, N.Y

A F. Havens Lights Towns, Factories, Ho-
tels, aad Dwelllngs with Gas. 34 Dey street, New York.

Temples & Oilcans. Draper, Hopedale, Masa.
Bert Philadelphia Oak Belting and Monitor
Btitched. G. W. Arny, Manufacturer, 301 & 303 Cheryy
St.. Philadelphta, Pa. 8Send for new circular.
Buy Boult’s Paneling, Moulding, and Dove-
fafllug Macnine. Send for circular and sample of work,
B. C. Mach’y Co., Battle Creek, Mich..Box 227,

J. E. H. will find results of experiments on
the tensile strength of steel in Trautwein’s “Engineer’s
Pocket Book.”—F. C. B. will find directions for making
picklee on p. 181, vol. 21.—H. W. C.’s queries as to ele-
vatorbeltsand mill gearareincomprehensible.—J.M.E.
will find descriptions of pontoon and other bridges in
Mahan’s ¢ Civil Engineering.”—W. P. D. will find direc-
tions for preserving entomological specimens on p. 404,
vol. 29.—W. P. can repair his damaged looking giass by
the process described on p. 203, vol. 30.—G. L. H. will
find a recipe for parafin varnish on p. 91, vol. 8l.

E.H. Jr.,asks: What is the proger length
of the inside of a link for an engine of 3%x4 inches,
whole throw of valve being ¥ of aninch? A. Thereis
pno general rule. Make it of euch alengththat it seems
well proportioned to the other detalls,

C. H. C. agks: What is the theory or phil-
osophy of the improvement of a violin byage? Is it
the use of theingtrument, or its age, or beth, that pro-
duces the improvement? A. Violins doubtless {mprove
by age, as they become hetter seasoned; and the supe-
riorityof a few veryold violinsis due to their excellent
manufarture.

G. I. E.asks: Will a siphon pump answer
the same purpose as a steam pump? Will a siphon
pump lift the water 28 or 30 feet and deliver it 20 feet?
‘Wil it take as much or more steam to run the siphon
as a regular steam pump? We use a steam pump, S00
feet from mil), to draw water from well and throughit
to mil], sufficient to make steam for & 20 ipch cylinder
+pgine. We take steam from mill to steam pump. A.
We thipk that your present arrangement will be more
satisfactory than the one that you propose.

W. H. asks: How is the common gov-
ernor of a horizontal stationary engine made to govern
the steam as it goesthrough the pipe to the cylinder?
A. Either by closing or opening the throttle valve, as
occasion may require, or by changing the period of ad-
mission of the steam to the cylinder.

How many lhs. of coal would be required to reduce 40
tuns of 2 Fe; Oy, 8 HO? A. It would depend somewhat
upon the process. You should consult a good work on
metallurgy.

C. F. 8. asks: Can I use a round belt to
run at quarter twist from a 24 inch pulley (running at
10J) revolutions per mizute) to a 16 inch pulley? A. Yes.
As to your other question, consult a manufacturer.

W. R. H. asks: When is it 12 o'clock, when
the clock strikes the first stroke, or when 1t strikes the
last stroke? A. At the commencement.

A. Z.says: I made a tin blower, 10 inches
in diameter, with 4 fans, aquare at ends; the fans meas-
ure9inches from end to end. I have a2} inch pulley
onfan shaft, and a 48 inch fly wheel on foot lathe, from
which I take the belt. I run the fan as fast as I can,but
1t does not blow worth a cent. The opening insideis$
inches, outlet 18 4 of an inch. What {8 the matter with
1t? A.Probably you have made the fans 8o that, instead
of forcing out the air, they just keep it in moticn within
the case.

S.says: 1. I have a hydraulic press, the
pressure on the ram beiug 24 tuns persquare inch. How
much preasure {8 there on the walls of the cylinder?
Does the pressure vary on the walls of the cylinder as
the ram 18 being pushed out? A. The pressure per
gquare inch on the side of the cylinder at any time, 18
approximately thesameasthatontheram. 2. By what
rule do youascertain the aneeessary thickness of cylin-
der to withstand anygiven pressuore? A. You will ind
rules for proportioning thick cylinders in the SCIEN-
TIFIC AMERICAN for June 21,1873,

S. & M.say: We have a 6 inch pipe in a 60
foot well. Can we attach a 2% inch cyliader and pump
water as easlly, as 1f we used a 1% inch pipe? A. Yes,
under ordinary circumstances.

A.A. J. says: Ina largesteam sawmill, we
have to take water from a swamp, and a great deal of
mud 1s pumped into the boilers and fills the gage cocks
and steam gag= with finely powdered earth, which also
getsinto thecylinder and completely fills the ends up,
notwithstanding that we have a pipe leading from the
main pond to alargewoodentank, which the water goes
into and from which we take the water. What is
the best means of purifying the water? Do you think
1t could be filtered. and what would be the best kind to
make? We use about 2.000 gallons perday. A. You could
1eadily filter that amount by means of a fliter bed com-
posed or gravel and sand. By having two tanks, from
which to draw on alternate days, the water might be
purified sufficiently by simply allo wing the heavy parti-
cles to settle at the bottom.

A. P. A.asks: Is it possible to store up mo-
tive power 10 compressed alr ? How far can atmospheric
air be compressed by mechanical power ? What amount
of power can be evolved from compressed alr, propor-
tionally to the size of receptacle containing 1t? A. Alr
can be compressed and used as a motive force, in exactly
the same manner as any other permanent gas. We have
heard of {ts belng compressed to 300 atmospheres.

‘What 18 the name of the metal whose existence in the
sun was discovered,through the spectroscope, before
1ts discovery in our planet? A. We never heard of it.

W. 8. B. asks: What force can be resisted
with a lever 4 teet long, placed upon a shaft 6 inchesin
dismeter, with a pinfon 12 inches in diameter? Itisto
work similarly to a sawmill carriage, only to be applied
vertically. A. Neglecting fiiction, the pressure pro-
duced by the pinion on the rack will be 8 times as great
asthatappliedto the lever.

M. J. B. asks: Is six inches of air space,
lined with two coatings of heavy manilla paper,between
the double wooden walls of a refrigerator room as effi-
clent as a non-conductor as the same space fllled with
hair? Isit equal to three inches of hair? A. Dry air
will be the best.

T. McK. says: I desire to construct a
kaleidoscope in such a manner as to enable me to pho-
tograph the numerous designsthereinproduced. I pro-
pose to make it 26 inches long between the object or
design, and the plate holder,the photographic lens to
be midway between theends and enclosed 1n the case.
1. Can I obtain light enough through the ground glase
of the object ena, to take a good picture? A. Yes. 2.
What k'nd of lens must Iuse? A. Agood achromatic
glass of about 13 inches focus. 8. Is 1t necessary, in
taking photographic pictures, to expose the lens ol the
camera to all the light possible, or can a pictore be
taken with the lens enclosed or shielded fromall 1iRht,
except that from the object photographed, if that object
be well lighted? A. No }ight should fall on it except

that from the design.

J. B. 8. asks: What is the best practical
method of finding the lines for a curved rb, when the
radius 18 1C0 feet? A. By ordipates, as follows:

@) y= Yrexi—r—v
y= ¥40:—162—40—2%

y=( ¢/1832—-16)=36€6—16=20-66

In the segmenta bdc, the hight at the center, or the
versed sine, s 24 feet, and to trace out a curve whose
radius shall be, say 40 teet,takeany point, as 0, and draw
an ordinate, 7, at right angles to the chord, ac. The
length of this ordinate depends upun the distance, x,
that it {8 frcin the center of the segment, and 18 equal
to the square root of the difference between the square
of the radius and the square of the distance, less the
difference between the radius and the versed sioe, as
expressed by theformala (1). Thus the length of any
number of ordinates may be found, and the curve
traced ; and in the same relative manner the curve for
the segment of a circle of any radius may be found.

‘What 18 the best method of saw-kerfing a plece to fit
any required circle? A. No good work of tnis gind
can be made by saw-kerfing; but the best will be when
the saw 18 held radial to the curve.

How can I measureacross a large stream for the pur-
pose of building a bridge? A. There are varfous meth
ods of doing this; by the following, 1f you have an in-

strument to measureangles, you may obtain either the
direct or the oblique span: Stake out the line, a b, par-
allel with thecourse of the river, and measure d b=1%
feet, the angle c b d=44°, and the angle ¢ d a=59°.
Place a stake, a,at a point observed to be where a line
at right angles toa b will cut c. Then 59°—44°0=15°=
angledcb. Then as the sine of 15° 18 to 120,80 18 the
sine of 44° to 32957=d c. And as radius1s to 329 57,8018
thesine of 59° to 282 5=a ¢, If you cannot command
the use of surveyor’s instruments capable of measuring
angles, the problem may be solved by the following
method, which has the merit of being very simple: Se-

lect two peinte, A and B, one on each bank Qf the river,
as the points, the distance between which 13 required

Upon the ground stretch a line from B to D, so as to
range with the point, A, on the opposite bank. At some
convenient place, where the surface 18 nearly level or
néarly in a plane, stretch a line, as D F and at B, or
pnear it,in the llne B D, as at C, set a stake, and from it
stretch a line to and beyond G, parallel to the lilne DF.
The angle CD F need not be a r'ght angle, but the
distances C Dand G E must beequil. soalso the lines
C G and D E must be equal. Now select the point F
in the line D F, so that it will be in ranze with G and A.
These points deflnitely established by stakes set fo the
ground, they afford homologous tiiangles,by a compari-
son of which the desired distance from A to B may be
ascertained. For example: The triangle E G F s
homologous with the triangle ‘D A F, having all its
respective lines and angles iu proportion. Therefore,
EF:EG::DF:DAjand from thie, D -LQPE’\—FLG
or the dietance D F multiplied by the clstance E G,
and the product divided by the distance E F, the quo-
tient will equal the distance D A. Havipngthig, and de-
ducting the distance B D,the residue ¢quals the distance
A B. Example: Let CD=55feet and D E=£0 feet,und
upon trial let it be found that E F=40 feet; theb,
40:55::120: 165~A D, and 165—53=110=A C. Also,as the
triangle A B G 1s proportinnate to the triangle G E F,
therefore, 40: 55: : 80: 110=A C.

Is theapnexedrule correct forfinding theradiuswhen
the chord apd versed eine are given? Rule: Add the
square of half the chord of the arc to the square of the
versed sine, and divide this sum by the versed sine. A.
Noj there 18 anerror in your statement of the rule.
You must divide by tioice the versed sine.

F. 8. C.says: Sidney Whiting, describing
the royal carriages in the sun. says: *‘In form, too, the
carriages were conchial,and were furnished with wheels
w.thout tyres; for by a peculiar contrivance,each spoke
possessed an elastic spring just at the point of ttsar-
ticulation with the nave,s0 that at everyevolutionan
onward motion was imparted, independent of any pow-
er the driver himself might exert.” Can such a thing
be arranged s0 as to be practicable? A. Wecannot an-
swer for what takes place in the sun; but on the earth,
we are confident that no pecullar contrivance will en-
able power to be utilized without the expenditure of
power
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E. W, 8t. J. says: I am running an engine
and 1 have been troubled about 1the pump in raising wa
ter. Ihave beenpumping about as highasthepressure
of the air willraise it, and had oo trouble untill tried
to pumpfrom a barrel rhatwas supplied with water from
another well by means of a steam jet pump. Now the
barrel s placed in the old well, some two or three feet
higher up than where I pumped from before; but I can-
not make the suction pump raise the water from the
barrel to the engine rootwn. It seemsas though it ougkt
topump becternow,as the water 18 two or three feet
higher up than it wasbefore. The water fromthe new
wellisnotpure {t1sofalightcolor,and gets thisfrom
the blue clayin the well,and the water from the jet
pump {8 warmed by the steam. What 18 the trouble
with the water or the pump ? A. The warm water seems
to be the cause of the trouble.

S. H.C.asks: At what part of the stroke of
the piston should the steam be cut off,ina Corliss en-
gine,to be the most economical? A. Letyour engine
do the required work,and then set the cut-off as near
the beginning of the stroke as possible.

E. asks: Is glass a conductor or a non-con-
ductor of heat? A. Glass I8 one of the poorest of heat
conductors.

J. S.asks: Is there a patent instrument by
which the correct distance of an object can be told
without measuring? A. We know of no such machine.

J. G. H. says: I have been running an en-
rine; and to get speed to threshwheat,I bad to increase
the driving pulley, which I did by putting on wood,
from2iinches in diameter up to 47 inches. The engine
Isratedat 4% horse power, and works very well whaile
attached to the thresher, and runs steadily; but tn run-
ning alone it runs very irregularly, and sometimes will
stop. Thegovernorseems to act treely, and the engine
works well when attached to or doing work. Why will
it notrunas wellwhendolng nothing but pumping? A.
The trouble maybe either with the governor or the
pump. We could not give a positive opinion, from your
account.

H. asks: What are meant by the following,
viz.: eng.ne lathe, Monitor lathe, 11ictizn pulley,ana
blowipgcylinders? A. Anengine latheis a latbe hav-
ing o face plate and generally a shortbed, beingsuitable
€or chucked work. A Monitor lathe 18 one with a re-
volving rest, having several tools fastened in it at the
same tme ; it 18 generally used for small work. A fric-
tion pulley 1s a pulley which drives or 1s driven by the
friction caused by its face being forced against another
face. A blowing cylinder {8 the air compressor in
blast engine, used in fron-smelting, etc.

T. H. W, agsks: How can I best anneal iron
boiler tubes, 80 as to make necessary flanges on the ends
when insertipg them ? A. Heat them to a red and allow
them to cool in flneashes orslakedlime. 2. Wouldnot
some methodbywhichthe tubes of locomotive botlers
could be removed or replaced more readily than by the
present system, be valuable? A. Yes.

1 Can fulminate of mercury,aboutanounce in quan
tity, besalelysent through the mails? A.It would be
highlydarngerous and criminal tosend it by mail. 2. How
‘sitmade? A. See p.90,vol.3l1.

When small brass work 13 finished {n a lathe or with'a
file, with what should it be coated to preserve 1ts polisn?
A. With lacquer.

J.B.says: I have no appetite, and am quite
weak, with cold sweats every night. Whatghoulu L do?
A. Tuke a1 grain citrate of fron and quinine pill every
night before retiring.

C. R. agks: Can boiled starch be kept fresh
for some time, witnout getiing sour? A. les, trom
two to four days, by adding sulphate of copper.

F. C. K. asks: Is there any process for ren-
dering woolen cloths impervious to water? A.Clothlis
rendered waterproof by simply paesivg 1t through a hot
solution of weak glue and alum. To apply it to the
cloth make up a weak solution of glue; and while it is
hotadd aptece of alum (about1o0z. to 2 quirts), and
thenbrush it over the surface of the cloth while 1t is
hot,and then dry it. Cloth in plecesmay be run through
this solution and dried. By adading a little sosp, the
goods willfeel softer. Woolen goodsare prepared by
prushing them first on the inside, and then with the
grain or nap of the cloth. It 8 best to dry this first in
the air,and then in a store room at low heat. Cloth
thus prepared 18 impervious to water, but pervieus to
afr,

C. B. N. asks: What do brewers use to
make beer eparkle when fllled ini o the glass? Icis evl-
dently due to carbonicacidgas;but what 18 the precess
by which beeris charged with this gas? A The efier-
vescence you speak of 18 due to carbonic acld generated
by fermentation.

G. J. E. says: Conch and similar shells,
when held close to the ear, produce sounds simllar to
that of the Gulf heard from a d'stance. What 18 the
philosophy of this? A. It 18 caused byirregular con-
centrationand reflection of sound.

N. A. W. asks: What is the resulting com-
pound from mixing an acid and an alkali.and 1ts known
orprobadle eff:ct on the human system? A. A com-
plete answer to your question would require too much
space. Thecompoundresulting from the combination
of an acid with a base is what is known as a salt, of
which there are mapy hundreds. Thelreffects on the
human system are as numerous and as varled; forin-
stance,muriatic acltd and sodacombine toform common
table salt, comparatively harmless, while hydrocyanic
acidand potash forms one of the most deadly poleons
snown.

1s light bread, made by using an acid and an alksli,
wholesome ? A. The utflity of yeast,baking powder.etc.,
asusedforthe leavening of bread, 13 due to the quan-
tityof carbonlcacid gas generated by them under cer-
taln circumstances. That amoubpt of gas taken into
the stomach {8 not injurfous. The small quantity of
the alkaline zait formed seems to ald rather than re-
tard the digestion of the food containtng it.

J.8.asks: What is the color of the pure
juice of lovage? A. * Ligurticumlevisticum (lovage) is
an umbelliferous plant, growing wild io Southern
Europe, and often cultivated in gardens. The whale
plant has astrong,sweetish, a' omaticodor, and a warm,
oungenttaste. Whenwounded it emits a yellow, opaque
juice, which concretes into a brownish, resinous sub-
srance,not unifke opoponax. The roots,stems,leaves,
and seeds have all been employed, but the last have the
aromaticproperties of theplant in the highest degree.’
—Undted States Dispensatory.

E. F. B. asks: When will a balloon rise
more easily, when the air 18 heavy or whea the air is
light? A. The ascending power of a balloon docs not
depend upon the state of the atmospherc¢ ; for, as the
barometer atnks,the gas expands or increases in vol-
ume in exactly the same ratio as the air.
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