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Business and gerﬁunal.

The Charge for Insertion under this head is One Dollar
a line for each insertion. If the Notice exceeds four
lines, One Dollar and a Holf perlinewill be charged.

Fruit Drier, $100. Dries 100 Baskets per day. Also Lum-
ber, Tobacco, ete. FreeCir. H. G. Bulkley, Cleveland, O.

Treatise on the Steam Engine Indicator, price $1.
Address E. Lyman, C. E., New Haven, Conn.

Split-Pulleysand Split-Collars of same price, strength
and appearance as Whole-Pulleys and Whole-Collars.
Yocum & Son, Drinker st., below 147 North Second st.,
Philadelphia, Pa.

Scientific American, 11 vols. of old, 35 vols. new series,
will sell cheap. Address 611 Green st., Philadelphia, Pa.

Mechanical inventors familiar with Envelope Manu-
facturing. L. J. Henry, 615 Kearny st., San Francisco, Cal.

Safety Linen Hose for factories and public buildings,

reduced prices. Greene, Tweed &Co., 18 Park Place, N. Y.
Machine Shop Foreman Wanted—A practical machin-

ist, with experience in the best methods of doing work,
employing men, and having also a general mechanical
knowledge, to act as foreman in a large machine shop
doing general work. The best of references required.

Address, with terms andreferences, A. B., No. 3 Broad- .

way, New York city.

For Sale, Low—Thepatent right to the best Coffee Pot
in the market; owner must have money. Address Pat-
ent, Elizabeth, N. J.

For Sale—5 ft. Planer, $2.75; 3 ft. do., $1.75; 25 in.
Lathe, $3.75; 22 in. do., $1.75; 36 in. Drill Press, $2.75; at
Shearman’s, 132 North Third street, Philadelphia, Pa.

Foundrymen, letter your patterns with Metallic Let-
ters made by H. W. Knight, Seneca Falls, N. Y.

Srieutific

vol. 32, a good recipe for vinegar.—McC. Bros. queries as
to mjectors were answered on p. 91, vol. 36.—A. B, will
find directions for removing inkstains from paperon p.
154, vol. 30.—G. L. W. will find an excellent recipe for
dried yeast on p. 204, vol. 33.—J. T. B. will find on p.
208, vol. 30, arecipe for cement for fastening leather to
rubber.—P. T. will ind something on making super-
phosphate of lime from bones on p. 90, vol. 36.—F.B M.
will find an article on lubricants for drilling iron, brass
etc., on p. 43, vol. 35.—W. A. H. will find directions for
making rubber hand stamps on p. 208, vol. 35.—L. M. C.
shouldrepair his rubber boots with rubber cement made
according to the recipe on p. 208, vol. 30.—W.R. R.
- should apply to the Massachusetts Institute of Technol-
. ogy, Boylston street, Boston.—S. L. M. should abstain
" from using hair dyes; but a comparatively harmless one
- is described on p. 138, vol. 27.—A. F. G. is informed that

- we know nothing of the toughened glass of which he :
- speaks—T. W. W. wlll find directions for making -

cheap telescopes on p. 186, vol. 30.—S. R. 8. can blue
watch springs or other steel goods by following the in-
- structions on p. 123, vol. 31.—R. D. R. should thin his
shoe polish by adding moreink.—J. M. & Co. should

read our article on p. 241, vol. 35,and they will find that -

no decision as to the respective merits of exhibits was
- made by the Centennial judges.—A. B. W. will find di-
. rectionsfor soldering all metals on p. 251, vol. 28. We
cannot answer his question as to brick, as we do not
know the nature of the clays—H. A. L. will find direc-
tions for galvanizing iron castingsonp. 346, vol. 31.—8,

Aumerican.

(6) J. N. A. asks: Ts there any instrument |ure. How large a tubular boiler will I need? How
or contrivance to registerthe changes of temperature? | Much water will be evaporated per hourat that speedand
" A. Tn the United States signal service observatories, ad- | pressure? A. It would be best to make some experi-
. vantage is taken of the expansion and contraction of ments with one of the engines before building the boiler.

very long wires of brass, %inc, and iron; and of the un- ' But'if thiscannot consistently be done, it may be well
. equal expansion of thin bands of brass and steel, which | t0 design a bodler capable of evaporating 24 cubic feet
. causes a compound bar of these metals to curve by a | of water per hour. Youmay allow from 30 to 35 square
- slight change of temperature. Some of these latter are | feet of Heating for each cubic foot of water to be evapo-
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i in the form of large springs. Besides these, the old

photometric method is still in use at some stations, In -

this, thelight is caused to passinto a dark box, over
; the top of the celumn of mercuty in an ordinary ther-
mometer, where it leaves a record on a moving slip of
_ photographic paper. None of these instrumentsare in
' the market.

. Is steam used as a motor at as low temperature as212°
,Fah.? A.No.

(7) A. W. agks: Is it possible that an ice
"boatcan travel faster than the wind? A. Yes. On
smooth ice, the wind blowing with a velocity of fifteen
miles an hour, a firstclass ice boat may be sailed sixty
miles an hour, or three times fasterthan the wind.

© (8) J. L. asks: I am in charge of two boil-
ers, 16 feet x 50 feet, with 56 tubes of 314 inches diame-
ter. The boilers are suspended ateachend by a col-
umn, They have been twoyears in use, using one at a
time. The boilers leak on top of the fire; we had a
boilermaker caulk them, but in a short time they were
leaking, A friend proposcs to have belts turned to fit

will find a recipe for waterproofing paper on p. 17, vol. 83, | g1,4 take the place of the rivets (some of the leaks take

ing salicylic acid—E. E. K. can make his lightning rod  same will burn, and be dangerous, Which is the better
of either iron or copper. See p. 277, vol. 35. Copperis plan? A. The bolts and nuts would answer and would
a better conductor than iron.—O. A. H. willfinddirec- not burn; but to ream out the rivetholes and put innew

—J. L. T. will find on p. 324, vol. 32, directions for mak- iy 15 rivets). Isay the nuts coming in contact with the -

_rated per hour.

(14) S. W. asks: Can you give me a meth-
-od of rendering soap fat, so as to get the grease free
. from water? A. Thefat is heated, not boiled, in a vat
i (see article on p. 22, vol. 36) with dilute oil of vitriol for
jsome hours, which treatment separates the fat com-

pletely from the scrap, and it, being lighter than the

pickle, rises to the surface, where it is allowed to stand
 fora short time, molten, untilthe water is eliminated by
" its superior gravity. By this method the water may be
completely separated without difficulty.

(15) J. E. W. says: L have a piece of land
of 100 acres, and I cannot get water by digging wells.
Thave a spring of very best water at the base of a hil
which affords 12 or more gallons a minute. I wantto
force the water 100 feet highinto alarge tank 1,000 feet
from spring, and let half the water into this tank and
the other half 50 feet higher to the top ofhill, to another
tank 500 feet from first tank, making in all 1,500 feet
from spring. Which would be the best, windmills or
steam power, to pump the water? A. We judge from
yourremarks that a windmill would answer your pur-
pose very well; and we advise you to adopt it in prefer-
ence to the steam pump.

(16) R. B. G. says: In the SCIENTIFIC
AMERICAN of September 30, 1876, I notice a problem

Set of Mechanical Curves, as illustrated in Sci. Am. | tions for vulcanizing rubberon p. 378, vol. 28—D. H. C.
Supplement, No. 50, mailed on receipt 0£$5.25, by Keuffel - cannot calculate horse power of an engine unless he

;Tivetswould probably be the best plan. Zivenby C. D. S. to find the radius of a circle, the chord

& Esser, New York.

Hyatt & Co.’s Varnishes and Japans, as to price, color,
purity, and durability,are cheap by comparison than any
others extant. 246 Grand st., N. Y. Factory, Newark,
N. J. Sendforcircular and descriptive price list.

Yacht and Stationary Engines, 2 to 20 H. P. The best
for the price. N. W. T'wiss, New Haven, Conn.

Lightning Screw Plates. A perfect thread at one cut
adjustable for wear. Frasse & Co., 62 Chatham St., N.Y.

‘Wire Needle Pointer, W. Crabb, Newark, N. J.

Thelargest and most successful manufs, use Blake's
Belt Studs. Greene, Tweed & Co., 18 Park Place, N. Y.

Power & Foot Presses, Ferracute Co., Bridgeton,N.J.

Superior Lace Leather, all sizes, cheap. Hooks and
Couplings forfilat andround Belts. Send for catalogue.
C. W. Arny, 148 North 3 St., Philadelphia, Pa.

F. C. Beach & Co., makers of the Tom Thumb Tele-
graph and other electrical machines,have removed to 530
Water 8t., N. Y.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y.

Water, Gas, and Steam Pipe, Wrought Iron. Send for
prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Diamond Tools—J. Dickinson, 64 Nassau 8t., N. Y,

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon, 470 Grand St., N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing,and Hose. Buy that only.
The best is the cheapest.
ing Compq:ny. 37 and 38 Park Row, New York.

Steel Castings from one 1b. to five thousand 1bs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co.. Pittsburgh, Pa.

M. Shaw, Manufacturer of Insulated Wirefor galvanic -

and telegraph purposes, &c., 259 W. 27th St., N. Y.

Shingle, Heading, and Stave Machine. See advertise-
ment of Trevor & Co., Lockport, N. Y.

For Solid Wroughtiron Beams, etc., see advertise-;

ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

Articles in Light Metal Work, Fine Castings in Brass,
Malleable Iron, &c., Japanning, Tinning, Galvanizing.
Welles Specialty Works, Chicago, Ill.

Emery Grinders, Emery Wheels, Best and Cheapest.
Awarded Medal and Diploma by Centennial Commission,
Address American T'wist Drill Co., Woonsocket, R. I.

Patent Scroll and Band Saws, best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, Ohio.

To Clean Boiler Tubes—Use National Steel Tube
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y.

Scientific American, 34 vols. (2 to 35) for sale cheap.
J. D. Rice, 923 Race St., Philadelphia.

More than Ten Thousand Crank Shafts made by

Chaster Steel Castings Co., now running; 8 years’ con-
stant use prove them stronger and more durable than
wrought iron. See advertisement, page 109.

Skinner Portable Engine Improved, 2 1-2 to 10 H. P
Skinner & Wood, Erie, Pa.

on the examination of engineers.—J. M. P.’s theory of
thechord of an arc, to decide the area of a circle, is cor-
rect. Can he find the angle or number of degrees in the
arc?—M. N. will find directions for fastening sheet rub-
ber to metalon p. 101, vol. 34. He should use marine
glue if he wants a waterproof cement. See p. 43, vol.
32.—T. will find directions for polishing wood in the
lathe on p. 139, vol. 35.—G. B. will find directions tor
preserving natural fiowers on p. 204, vol. 28.—T. W. will
find directions for putting a polish on starched goods on
p. 213, vol. 34—P. L. L. will find on p. 91, vol. 36, an an-
swer tohis question as to marine glue.—W. H. P. will
find directions for nickel-plating iron on p. 235, vol. 33.
For gaivanizing iron, see p. 346, vol. 31.—D. H. will find
a description of a pantagraph on p. 179, vol. 28.—0. J. 8.
will find a recipe for a black walnut stain on p. 90, vol.
32. For polishing boxwood, see p. 315, vol. 30.—S. L.M.
will find on p. 330, vol. 26, directions for making an soli-
an harp.—E. will find on p. 344,vol. 34, a description of
the fastest trains on railways.—J. J. willfind on p. 106,

New York Belting and Pack- :

J. M. will find on p. 17, vol. 80, an article:

i knows the mean steam pressure in the cylinder and the
piston speed, as well as the dimensions of the cylinder.

See p. 33, v0l.33.—J. H. B, will find a recipe for asil-’

ver-plating fiuid, for use without a battery, on p. 408,
-vol. 82, To bleach beeswax, see p.299, vol. 31
. varnish for polished brass, see p. 310, vol 35—P. P, H.
wlll find directions for straightening wire on p. 299, vol.
34.—V. A. S. will find directions for making a cheap bat-
tery on p. 43, vol. 35.—T. P. H. will find an answer to
his question as to molding rubber on p. 203, vol. 35.—
‘W. W. should study the lessons on mechanical drawing
published in the SCIENTIFIC AMERICAN SUPYLEMENT.—
E. J. B. will find directions fcr painting transparencies
for magic lanterns on p. 330, vol. 35.—A.H. B, C.F. P,
T.W,,C.E.R,,C.H. 8,,C.M.W,, F.B,A.L,R. L,
S. M. H. N,, F. H,, and others, who ask us to recom-
mend books on industrial and scientific subjects, should
address the booksellers who advertise in our columns,
all of whom are trustworthy firms, for catalogues,

economical to heat a dry house with, hot air or steam?
Our boiler has capacity to supply steam for a fifteen
horse engine, but our engine is but two horse power.
A. If you have the appliances, steam will be best for
you touse, Enclose a low coil of pipe in the drying
room, and admit cold air below it; have registers in the
floor for the air to escape, and conduct it to a fiue built
| against or around your chimney; this will insure a cir-

culation. 2. Howlarge a dry house can we heat with

steam from this boiler, without robbing the engine? A.

This you had better prove by experiment, as 80 much
" dependsupon conditions,

i (@) C. M. F. asks: What shall I use in fill-
. ing the grooves in a ceiling so as to make it smooth
" enough for wall paper? A. The usual course is to paste
| narrow strips of thin cloth over the joints.

_ter. If a beam of polarized light be caused to traverse
- a solution of the sugar, and is esamined by a thin plate of
- the mineral selenite, the solution will be found to have
" caused arotation of the beam towards the right. A

. sugar solution of 61 cubic inches (3'4 finid 0zs.), con- .
. taining 2315 grains of sugar, turns the ray of polarized :
light, of 7°88 inches length, 20° to the right; with twice .

the amount of sugar, 40°, etc. The scale is generally
graduated to read percentages directly. One of the best
- chemical tests is the following: Dissolve 61732 grains of

I sulphate of copper in 2,469 grains of distilled water and

i add 5°14 ounces of neutral tartrate of potash in a little

| water, and 134 pints of caustic soda ley of specific grav- -

lity 412. The solution should then be diluted (with dis-
tilled water) to 2438 pints at 60° Fah.; and 3-1555 ozs.
of this solution corresponds to 77:17 grains of dextrose
or 7331 dry sugar. The sugar solution (of known

strength) is added to a sufficient quantity of the reagent '

and bolled for a few minutes in a glass fiask. The sugar

reduces the copper to protoxide, which is removed from |

the solution by filtration, and weighed.

(4) H. N. R. says: I have set up a loom for

rag carpet weaving, and have on hand a quantity of un-
bleached cotton warping which I wish to dyered or
green. Will you oblige by giving some rough, ready,
~and cheap way of dyeing with the above colors? A.
- The aniline colors are the brightest and least trouble-
some to handle. Withthese, for the most part, wool re-
quires no mordant. Cotton goods require to be mor-
danted with tannic acid in alcohol or by animalizing
the fibers with albumen. You can purchase these dyes,
together with the proper mordants already prepared,
with instructions for use from any druggist.

(5) E. J. F. asks: 1. What is the best pre-
paration for promoting the vigor of human hair, and
what will preventits turning gray prematurely? A. See
P. 50, vol. 36. 2. Whatis the best method of restoring
the color to faded switches of human hair without re-
sorting to the use of hair dyes which contain poisonous
ingredients? A. The natural color cannot be restored
in such hair except by the use of dyes. Wash the hair
thoroughly with soap and water, and dye with the ani-
line colors, which may be purchased already prepared,
and accompanied with instructions, from any druggist,
Do not use these dyes except on loose hair. In general.
we cannot recommend the use of hair dyes under any
conditions.

For a :

(9) M. P. asks: Where can I have failed in
my efforts to produce thefirstclass waterproof blacking,
directions for making which are given in your number
. of September 9, 18762 TIhave followed the instructions
as carefully as possible—both by the aid of heat and
- without it—I have also varied the proportions of the

“ingredients given, and all without success; and as Tam .

most anxious to attain my object, I shall be thankful for
any help you will kindly afford me. A. The following

are the materials and method employed in the manufac- i

ture of an excellent blacking, and one which we can
vouch. Dissolve 18 ozs. caoutchouc in 9 Ibs, hotrape-

seed oil by constant stirring, Add to this 60 Ibs. finest -
ivory black and 40 Ibs. molasses, with1 Ib, finely ground

gum arabic previously dissolved in 20 gallons vinegar,

and versed sine being given. The formula given is er-
roneous. When using the square of 1 and dividing by
1, youdo not materially change theresult. But take
anyother number than 1 for the versed sine, and yon
will readily perceive the catch inyour formula. I¥C.
D. 8. will use the following old formula he will be al-
ways right. Thus: Chord = 6 inches, versed sine 2//.

" Then: 2 rad. = (9

2
) - versed sine; this gives the radi-

Your formula gives:

us 22:67/.
2
(9) +V.8.2
2! = rad. 287. Now the proof is as you
2XV.8
"stated. Rad. — 4/rad.? —semi-chord? = V. S, which

No. 24; the whole to be triturated in a paint mill until ; shows your formula erroneous, giving the versed sine
~smooth. Then add, in small successive quantities, 12 |0-193 instead of 02. A, The two expressions are altke,
- 1bs. commercial oil of vitriol with constant stirring for ; and will give the same value for the radius, ifthe proper

(1) W. E. L. asks: 1. Which is the most;

" half anhour. Repeat this half hour daily stirring for 2
weeks, add 3 Ibs, gum arabic in very fine powder, and
continue the daily stirring, as before, for 2 weeks longer.
- Tt is then ready for use. Care should be taken to avoid
loss of the solvent by evaporation. For blacking in
paste, nse only 12 gallons vinegar. A good blacking is
also made by mixing 8 ozs. ivory black, 2 ozs. molasses,
a tablespoonful sweet oil, 1 0z. oil of vitriol, 1 oz. gum
arabic dissolved in water, and 1 pint vinegar.
‘Will you give me directions for preparing a firstclass
oil for watches? It should be free from gummy matter,
and should neither freeze nor act upon metals, and yet

have lubricating power. A. For delicate machinery .
pure olive oil is in general use. For this purpose glycer- .

in has also lately been employed, aud mixtures of gly-
cerin with sperm and olive oils, One of the best watch
oils now in use is prepared from finest sperm oil. We
are not, however, in possession of sufficient information

- concerning the precise method pursued in its produc-
. - ti in formulati i i -
) S. K. 8. asks: How can I easily ascer-: :';:?01:0 warrant us in ulating a recipe for its prepa
| tain which of several sugars contains most saccharine . .
matter? A. Theamount of saccharine matter in a given
. quantity of raw sugar is determined now, almost exclu- -

sively, by means of an instrument called a saccharime-

(10) M. J. says: We have built a tank house

about 40 feethigh and 15 feet square at the base, and 12 -
The tank is in the top’
i story of a building; it is 10. x 10 x 8 feet, and it leaks.

feet square under the eaves.

‘We made the tank out of 1}4 inch matched fiooring
6 inches wide; the joints were well tarred, but it was no
good. 8o we laid another layer of common fiooring in-
side of the 114 inch layer or outside body of the tank,
and used white lead on the jolnts throughout, and had
the fioor coated with tar; but it still leaks, and a new
difficulty has presented itself in that the water which
comes from the tank tastes very strongly of tar. How
can I stop the leaking of this square tank without using
any poisonous substance, as all the water used for culi-
nary purposes and drinking comes through this tank?
A. You would have done better to have made a circular
tank secured with iron hoops, the tank increasing in
size towards the bottom. Your surest remedy now is to
line your present tank with sheet lead, properly put in
by a plumber.

(11) G. M. G. says: I wish to make a cir-
cular saw arrangement to run by treadle or foot power.
-Tf 1put afiy wheel on large enough, can it not be made
- to run all right? The saw is 8 inches in diameter; what
must be the size of the iy wheel? A. Use a 3 inch pul-
ley and a 3 foot driving wheel with a heavy rim. If you
intend using the saw for sawing short stuff or for cross
cutting, a balance wheel on the saw mandrel will assist,
as the power stored up in the balance wheel will carry
the saw through a short cut.—J. E. E, of Pa.

(12) J. J. G. says: 1. If I pump 130 Ibs. of
air into a boiler 80 inches in diameter and 20 feet long,
in the evening, will I have the same pressure in the
morning? A. If the temperature of the air is unchanged,
the pressure will remain constant. in this case. If the
air becomes heated, the pressure will increase; if cooled,
the pressure will fall. 2. Is 130 1bs. of air equal to 130
1bs. of steam, and is expansion of air less than that of
steam? A. There is not much difference between the
expansion of air and steam, for constant temperature;

is considerable, 3. Has any oneinvented an air loco-
motive? A. There have been quite a number of com-
pressed air enginesinvented. If your device is an im-
provement over others, it may be worth your while to
bring it to thenotice of the public.

(13) H. L. H. says: I have 6 oscillating en-
gines 10 inches stroke by 8 inches diameter. I wish to
run them 500 revolutions per minute, with 25 1bs. press.
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but where there is no gain or loss of heat, the difference :

- substitutions are made. By a slight reduction, either
formula can be changed into the other.

(17) G. C. R. says, in relation to the subject
of testing milk: A solution of subsulphate of iron does
the work admirably. I took two wide mouthed bottles
of the capacity of nearly 2 ozs. each. In No. 1, I
put 1 oz. milk, added 5 drops of the iron solution, and
mixed them by shaking, merely closing the mouth of
the bottle with my hand. The milk was at once divided
into water, containing the excess of the solution of
iron,and coagulum. On bottle No. 2, I fixed a small
piece of wire gauze in a box, so as to have a border
around the sieve. On pouring the contents of bottle No.
i 1 on the sieve, the water ran through, leaving nothing

but the wet coagulum.

(18) B. asks: In preparing books for sew-
,ing, will a set of saws 8 inches in diameter, each saw
' having 8 teeth, cut the paper to 3§ inch depth aswell
""as aset of the same size having more teeth? A. The
. more numerous the teeth the better, unless they are so
. small that the paper clogs them.

(19) H. & F. say: During the recent
frosty weather, an upright tubular boiler was caught
well filled with water, which froze so hard that the
boiler sprung the bolt heads and seams; so that when
fire was again started and steam up, it leaked, and let
steam escape from many places. After caulking up
these places, however, the leaks seemed to be stopped,
and she now carries her usual head of steam; but the
boiler is very plainly sprungoutward, and our anxiety is
" to know whether she has received any permanent in-
jury from this strain, or been weakenedinany manner?
A. We have known of several cases resembling yours. I
would be impossible for us to say certainly, without a
personal examination, whether or not your boiler has
been permanently injured; but, as far as we can judge
, from your account, it seems probable that no serious dam-
" age hasbeen done.

(20) T. & H. ask: We wish to put up a
steam saw and planing millrun by a 40 horse power en-
| gine with governor. At a distance of 150 or 200 feet
therefrom is a large building for ginning cotton, requir-
,ing, say 10 or 12 horse power, to drive successfully.
Which would be the best way to run said cotton gins, by
"aline of shafting from saw mill to gin house (the land
being level), or to put a 12 horse power engine in the gin
house, to takeher steam from the boilers 150 or 200 feet
distant through 134 inchsteam pipe laid on a level with
the ground? A. Use the steam pipe, but jacket it thor-
oughly to prevent radiation.

1) W. 8. H,, Jr, says, in reply to a cor-
respondent who asked for a soldering fiuid that will not
corrode tools: For the past three years, Ihave used a
finid the fumes of which do not rusttools (I cannot say
what actual contact might do, as I do not spatter my
finid about. It consists of muriate or iodide of zinc in
crystals 10z., best alcohol 214 to 3 fiuid oza. It keeps
best in a glassstoppered phial. I have found the above
to work full as well as the old kind, and much prefer it
toanything Thave ever used for the purpose.

(22) W. T. asks: 1. Why will not common
_charcoal do for the carbons for a bichromate battery? It
doeswork fer a short time. A. It will do, butits porous
nature and brittleness are great objections to its use. 2.
| Isitaseasy to magnetize a rod of soft iron, 12 inthes
long, as it is to magnetize one 2 inches long, provided the
| same number of layers are used? A. Yes, but greater
current is required to produce the same degree of mag-
netization. 3. Will No. 30 wire magnetize satisfactorily

|



acore 3¢ inch in dlameter and 8 incheslong? Ihave
put 4 layers on to a core of that size, intending to put .
on about 20, but the result, so far, does notencourageme .
to proceed. My object was to run a good sized core, ;
with a very small quantity battery. A. Two to four |
layers of No. 16 or 18 copper-covered wire will answer

your purpose better. No. 30 is used only when the re-
gistance of the circuit, exclusive of the magnet coils, is
comparatively great. 4. Why is platinnm used for vi-
brating tongues? Ihave some of brass and copper that :
work very well. A. Because it is less oxidizable than '
most other metals. 5. How is sheet brass toughened?
A. By rolling or hammering.
for electro-maguets? A. By heating it red hot and then
allowing it to cool very slowly.

@8) J. M. M. asks: What metal will ex-
pandand contract the most by heated air? How much
would a bar of metal 10°feet longand } inch square
expand for each degree of heat? A. Lead, zinc, and
tin are among the most expansible solids, their co-
efficients of linear expansion per Fah. degree being :
abont as follows: Lead 07000016, zinc 0°000017, tin
0°000015.

(24) E. S. says: In answer to your corre-
spondent P. J. S., who having read ‘* that the seed of
sunflower is the most healthy feed that can be given to
horsesin winter and spring, half a pint a day keeps
them in health and spirits, with sleek coats, and more
animated than any other feed. It prevents heaves and
some other disease, and he inquires if there is any
truth in it. I have a large number of horses under my
care, and had the above feed recommended to me.

gave it a trial, and found it to do good, it bringing horses -

into a good condition in a short time. The seed con- -

tains an oil which the horse seems to relish, when the,' charged? It

seed is mixed with other food; and given in half pint

doses, it aids digestion and acts as a mild laxative, and
as suchmay prevent some cutaneous diseases and other
disorders arising through constipation. I have never
uked it s a preventive of heaves, but know it to give re- '
lief to horses affiicted with them. I have also used it
with good results on a horse whose lungs had been left '
impaired by a severe attack of pneumonia, and whose re-
gpiration wasdifficult and laborious, and it afforded con- ;

siderablerelief. The following is also a very good food !
for horses, and may be used for the same purposes as the
above: It is composed of 2 quarts oats, 1 bran, and 14

pint flaxseed. The oats are first placed in thestable

bucket, over which is placed the flaxseed. Add boiling
water, then the bran (do not mix), covering the mixture -

with anold rug, and allowing it to thus rest for 5 hours,
when it is mixed and ready for use. The bran absorbs

while retaining the vapor, and the flaxseed binds the oats !
and bran together. A greater quantity of flaxseed would
make the preparation too oily and lessrelished. One :

feed per day is sufficient; it is easily digestible and is es-
pecially adapted for young animals. It also tends to
fatten.

(25) H. F. B. asks: Can I return the con-
densed water of a coil of pipeintothe boiler without the
use of a pump? A. With properly designed heaters,
you may possibly be able to return the water; but it will
be better to use a trap specially constructed for the pur-
pose,

(26) O. O. M. says: I have a model side-
wheel boat 45 feet long by 12 feet beam,; it draws 14
inches of water. I want to put two direct connecting
engines in it. What size will I need? What size single
engine will Ineed? What size wheel should T use? A.
Diameter 6f wheels, 8 to 10 feet. For engines, 7 to 8
inches diameter, 1 to 18 inches stroke, or a single engine
with same cross section of cylinder.

(@7) D. B. T. says: In the open air, water
boils at 212°. In a boiler having an air pressure of six
atmospheres, it will not boil at less than 320°. What
would occur in a steam boiler having a pressure of six
atmospheres of steam, If we turn air of seven atmo-

spheres pressure into it, without allowing the tempera- !

ture to rise? Would all the steam be condensed or
would the air be diffused through the steam according to
Dalton’s law of the diffusion of gases? If so, why? A.
If thetemperatureof the air was not raised, none of the
steam would be condensed, and the mixture would fol-
low Dalton and Gay Lussac’s laws.
the deflnition of a perfect gas. You will find a good
discussion of this subject in Rankine's ‘‘Treatise on
the Steam Engine.”

(28) T. 8. 8. says: I wish to build a gov-
ernor, the arms of which, from the centers of motion,
shallmeasure 6 inches,the balls to be 21bs. weight each.
Howmany revolutions per minute will be required to
raise the arms to a horizontal position? A. You cannot
raise the arms to a horizontal position, at any rate of
speed, but you may approximate the position quite close-
ly. A full explanationis given on p. 389, vol. 31.

(29) H. H. H. asks: I have a horizontal bar
suspended from two wire ropes and guyed to the floor
with four more; it however turns with the hands. How
should the suspension rope and guys be fixed to the bar
so that itwill not turn,andwill be perfectly stationary?

A. Themanner in which the bar is set up by profes- .

sional gymnasts is probably as good as any. The bar is
secured to two uprights, 8o that it cannot turn. These
uprights rest on the floor, and the guys are attached to
them.

(30) J. B. asks: Why is it that the low
pressure cylinder of a compound engine is made larger
in diameter than the high pressure? Would not the ef-
fect be the same if the terminal pressure in the high
pressure cylinder acted upon a piston of the same Bize,
instead of a reduced pressure (due to larger space occu-
pied) acting upon a larger piston?
Jects of the compound engine is to obtain a high grade
of expansion; auother is to-employ a comparatively low
temperature in the cylinder which is exposed to the cool-
ing action of the condenser; and it is also desirable,
generally, to have the equivalentmean pressure the same
in eachcylinder. Wethink these are the principal rea-
sons for making one cylinder larger than the other, when
only two cylinders are used.

(31) C. J. A. says: 1 I have two low press-

ure boilers, 18 feet long and 40 inches in diameter, with

6. How is iron softened

This follows from :

A. One of the ob- |
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"two flues each. They have a two foot brick wall
between them and are not connected together. I
" heat 125largc rooms with them, that do not have reg-
‘ular heaters in and only have a large quantity of
piping hung on the walls in a gigaag form. The steam
‘ passes directly through about 280 or 300 feet of piping
[before reaching my return pipe in every room. Those
| that are close to the boilers get the most steam and re-
"tum steam or foam into my boilers; while those at a
distance retain the water so that the lower part of the
pipes have water in them all the time. Ihave no pump,
and have to depend on my condensed steam for supply
of water. Is it safe to set boilers without having a
: pump, injector, or other reliable way of supplying
them, or can I sately depend on condensation for supply?
A. Without knowing the size of rooms and character of
building, we could not form a very definite opinion as
to the economy. Wethink it would .be well for you to
attach a trap of the kind that is made for teturning
! the condensed water from heating coils. 2. In starting | 4
} steam in the morning, thereis a continual cracking and
 thumping noise until I have a completecirculation. I
" have about 35 drip cocks to assist in letting the air out,
| besides two main air cocks. A. To get rid of the crack-
ing and thumping noise, it will be necessary to re-arrange
your heating apparatus, 8o as to secure better circula-
tion.

(32) J. J. says: 1. A reservoir § mile square
in surface, 20 feet deep, 2 miles from town, and 200 feet
above the level oftown,has 2 pipes, of the same size and
length. One is inserted at foot of reservoir, the other is
inserted 19 feet above the first, or as near the surface as

- practicable without admitting air. Both pipes are

brought to the same level in town., Wonld there be any

. difference in the pressure or amount of water dis-

so, why? A. Aslong as the proper level
| was maintained in' thereservoir, there would not neces-
sarily be any difference in the actionof the two pipes be-
yond what would be due to their difference in length and
,shape. 2. What wonld be the effect if the last men-
, tioned pipe was fed from a box three feet square, the

[ water being kept at the came height as the reservoir? A.
The box, under the conditions named, would answer
- just a8 well as the reservoir for the connection,

(33) H. 8. P. says: 1L Ihave a small cop-
per boiler 12 inches high and 8 inches in diameter; it has
a funnel inside, 8 inches in diameter at the bottom and
114 inches at thetop. Thecopperis & of an inch thick.
How much pressure willit stand? A. You can carry a

gine will it run? A. Make one 1 x 1} inches,

| MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the result stated:

H. A.S.—Your precipitate consists principally of or-
ganic matter and sulphur, together with a small quantity
- of silicic acid.—J. D. R.—It is galena, sulphide of lead,

and contains, in 100 parts, lead 87, sulphur 13 parts (by
weight).—M. T. D.—No. 1 is a silicate of alumina and
lime, together with carbonate and sulphate of lime,
blende,and sulphide of lead. No. 2 is jamesonite (3 Pb
S42 Pb S;), and contains in 100 parts, lead 436, sul-
phur, 564 parts.—G. S. M.—Nos. 1,2, 3, 7and8are im-
pure clays (silicate of alumina) containing considerable
quantities of lime and sesquioxide of iron. They might
be employed as material for the manufacture of bricks,
No. 4might be called a low grade of potter’s clay. No.
| 518 clay slate, of no particular value. No. 6 is clay,
_containing a large quantity of carbonaceous matter,
i etc. No. 9 isred hematite (sesquioxide of iron)., If
inlarge quantities, it is valuable as an ore of iron.—W,
| H. J.—The substance consists of carbonate of lime, a
J little magnesia and iron, some fine sand, and a consid-
‘ erable quantity of aluminaand silicate of alumina, or
clay. The greater part of the alumina, clay, and sand
may be removed from the water by slow filtration
through gravel, and the iron and bicarbonate of lime
by the addition of the proper quantity of clear lime
water. The quantity of lime water requisite may be de-
termined by experiment with known volumes of the
water and reagent.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFICAMERICAN acknowledges,
with much pleasure, the receipt of original papersand
contributions upon the following subjects:

On Transporting Ships Overland. By E. R.

On Brushing the Teeth, etc. By S. M. A.

On Nature and Life. By E. S. N.

On the Coast of France. By P. G.

On a Cavein Pennsylvania. By P. M.

B 0(1; the Geographical Distribution of Animals, etc.

Y

On the Flight of Birds. By F.B.

On the Diagonal and the Side of a Square. By T. F.
Also inquiries and answers from the following:

G.W.E—J.B—J. W—P.T.C—M. M—J.G. G—

G.M.W—J. J—E F.Y.—R. A.J—E.M. E—G. K.
 —L.A.S—C.F.P.—M. M. C.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear should

repeat them, If not then published, they may conclude

 that, for good reasons, the Editor declines them. The
" address of the writer should always be given.

Inquiries relating to patents, or to the patentability
of inventious, assignments, etc., will not be published
here, All such questions, when initials only are given,
are thrown into the waste hasket, as it would fill half of
our paper to print them all; but we generally take plea-
sure in answering briefly by mail, if the writer’s address
is given,

Hundreds of inquiries analogous to the following are
sent: ** What will a suit of sails for a schooner cost?
‘Who sells lithographic stone, and what is the price per
1b.? Who sells barometers? Who sells screw propel-
lers, suitable for small boats? Who sells a machine for
making fishingnets?' All such personal inquiries are
printed, as will be observed, in the column of ‘‘Business
and Personal,” which is specially set apart for that pur-

' pose, subject to the charge mentioned at the head of that
column, Almost any desired information can in this
way be expeditiously obtained,

pressure of 201bs, per square inch. 2. How large anen- | Ij
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Inside Page, each insertion - - -7 cents aline.
Back Page, each insertion = - - $1.00 a line.
Engravings may head advertisements at the same rate
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STHAM PUMPS,

FIRSTTHIZES, CE TE NIAL, PHILA, VIENNA.
FARIE NEW YORK BAL’I‘IMORE. BOS'I ON.
Send for ar recent patent,ed improvements,

THE NORWALK IRON WORKs CO,
South Norwalk, Conn.

per line, by measurement, as the letter press. Ad--

verti 8 must be 7
early as Friday morning to appear in next issue.

WANTED.—SITUATION AS!

drgughtsman or shop foremen.  Advertlser ls o praciieal -
ur thres

muchinist, liberally cducated, and bas been
Fuars dmufhtbmuu on walerwarky construetion. Refer-

em.en AR abllity amd character.  Address F. M.

CLARKSON, 8 Hast Avenuo, Rochester, N. Y.

BROWN’'S REMEDIES.
SAMPLES FREE.

A compound extract of Rock Rose and Stllli
powerful Blood Purifier. The life is the blood; it is the
centreo f our being. Probablynoone isfree from taint
in our day and generation, therefore the great need of
ch aremedy. This remedy i3 prompt in all ordin
; in extraordinary cases it 18 a vegetable calom

} et perrectly harmless to all, and more than pleasant to
SamBle bottle sent free to all,

Address PHELPS BROWN 21 Grand street,
Jersey Clty. N.

$5 to $20 BTINSON & Co., Portland, Me.
Cotton Seed Huller.

D. Kahnweller’s Patent, for Oil Mills and “Mantations, |
Used by every Mill in New Orleans. _Plantation Power -
Huller, $175; Hand Machine, 375 120 Center St.. N. Y.

ree.

FOR SALE CHEAP.—ONE BERRYMAN:

eald & :
Primer, good :

Feed Water Heater, 42x9G, good as new, $700; IL
Siseo No.6 Horizontal Brass Pump, with
order, ngﬂ Hydro Extractor. Cleveland’s make, good
orier, 8% inches basket, #14); Iron Pulley, 6 feet diam.,
s%gged up to 7 feet rllam
Address R. W. M., 167 Church strest, N. Y.

HOW TO USE PHOTOGRAPHIC BATK-'?
lc .

ble paper, explaining the varlous .
ound sas to produce the best :

ounds. %Eﬁdg rleugid uilvernd Iil“fu ro the Photo

n%'res adalphin, IKT6, by 1., W, Beave
illus ratf(’)ns. A mY‘Lw. > T
methods of so using back,
effects, with examples o thewmng 24
useful prmtical ideas for photographers. Pub]lshed ?n
full in SCIENTIFIC ERICAN SUPPLEMENT, Nos. 48
49.- Price 10 cents each. To be had at this ofice and of
all news dealers.

THE COMPOUND STEAM PUMP USES
& eom eXpansively, hence economically. Simpler than
any giher. Only two movim.;1 parts in cy nder o levers,

aprings, tappets, or reverslng valves.  Critical exami- :
pation invited, Addresnl, & A, Betts, Wilmin ton, Del.

FOR INVENTORS.—A Book and Docu-
ments entitled ‘A Practical System for the Sale of Pat-
ent Rights.” Gives much information not before pub-

ished."We supply all kindsof blanks forselling Patents;
also lists of names of Manufacturers. Census of the U.
8., etc. A sampleblank circularsand infurmution, free.
8. 8. Mann & Co., 132 Dolphin street, Baltimore, Md.

it

methods.

THE

TUCCERSs,
The Bollinger Water Wheel, 80 well
ag;i s1:»01)ularly known dunng the

T
g urchased and impr
me, and will hereafter be

mium, but the First Pre!
awarded to this wheel as now im-
¢ proved at the late Centennial Ex-
position. It is strong in power,
Ry perfect in construction, and VERY,
VERY CHEAP IN PRICE. Send for a
descrlﬁtive pamphlet to 8.

PATENTEES maere s

advertise direct to 25.
Artlcles retallmg for 25 cents or less preferred. DAVID
C. COOK, Chicago.

2 rica _

o SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
‘Water. ‘WS & BRO., 414 Water St., N.Y.
who control thepatentfor(}reen aAmerican Driven Well

ALUMINIUM—ITS CHARACTER,
‘Weight, InﬂustrialUses All
and Cost in Market. ajusble paper
AMFRICAN SUPPLEMENT No 35. Price, 10 cents.
had at this office and of all newsdealers.

Beautiful Cards, with name, 10 cents, post paid.
MILLPORT PRINTING CO., Millport, N. Y.

SCIENTIFIO
To be

A FLY-WHEEL ACCIDENT.—With draw-
‘ope, shuwlng the fanity ronstruction of the fily wheal,
the regsons for the brenkuge ; with practical d roctiong
for the evoldance of such occurrence. By .ftshua Hose.
‘a(‘li\rum AMERICAN BUrPLEMENT No. 3. Price, 10
cenls

YACHT EN(‘INE for sa]e 2 horee, neerly new, ve
cheap. J. CUMBERBATCH, i& Ferry &t., Newark, N.

Eachweek to Agents. Goads Staple. 10.000
testimonials received.Terms liberal.Par-

ticularsiree. J.Worth & Co.St.Louis,Mo.

ANTED! SALESMEN 1t 2 palary of 1200 5

vedr Lo travel and »cii gooda to Keenlers. N
PEDDLING, Hatel and trave: B LXperden ik,
‘gdreds. MoXlTor MaXcFactrniva Us, Ciceincati, Olioe

PHOMIGRAPHIC APFA-

HATUS & CHEMICALS

completi, with directions, $10. No toy; takespictures
4x55g1§uches. Send forillustrated circutar.

. MORGAN, 14 Ann St. New Yor , P. O. Box4349.

WANTED-W{ORE BY A ‘F‘IR‘-"T CLARS PATTERN

maker; work cheap at a {ov, Tefereoces glven,

1 .
Address WILLIAM B, JA Kb()\' Room 4, Metropolitan
Rlock, Chicugo, s,

3290 FOR BEST PI\NOS IN THE WORLD
¢ —in use all over the U. 8. in over 900 towns by
persons you will find in our Illustrated Circular, prob-
ably residents of your own lace Oor very near, where

you can try our pianos. uine Rosewood—over-
strung—full iron plate—71-3 octaves—Agraﬂe—and PO8-
sessi every improvement known, and warranted 5
n%y a responsible inco

rated Manufacturing Co.,
refvrrln by, Permlanlnn tothe Chemical National Bank, .
New York (ity, by far the strongest bank in America. ;

Pianos sent every¥where on trial.

Send for lllumt.mfed Circular

Address UNIT: HLAT
(Please name thls paper)

‘We_ have no agents.
gh ing full arttr‘ulars
S TTAND TANY.

Lathes, Planers, Shapers, Drills,

(‘ ear & Boltcntters, &c.E GOULD,Newark.N J

WANTED THE SOLE MANUFACTURE, -

for England, nfone or two Patent Articles in demand
by steamn users. Advertisers have good manufacturing
remisea, and a first-class connection among steam users
mn Fingland and the Continent A};;;nlv in first instance
by letterto P. 8. B., BF‘E’T Advertiaing
Oflices, 30 Cornhill, London. E. C., Englan:

© 1877 SCIENTIFIC AMERICAN, INC.

a at publication office as

iais a !

per day et home. Samples worth $5.

é& in e.h fare; b imch bore. -

have been bulldmg it has ;
bullt ang :

or makers of useful and sale- .
able articles should send me : |
25,000 Agents and Dealers.

8, Met.hodofManufacture, !

810 Broadway. New York. *

GOLD PENS

Are 1aanufsctured by JOHN HOLLAND, No. 18 Wost Fourth

8t,, Cincinnati. By & patent process he slioys pure gold so s
to make it as elastlo a3 Damascus Steel. Prices as low as
the old style. Send for liluswrated prico list.

'NE\V YORK AGENCY, 100 NASSAU ST

Engines.

Complete sets of

¥ CASTINGS

for making small

Model steam Engines 11-2 in. bore, 3in. stroke, price, 84,

ditto 2 in. bore, 4in. stroke, ru-p $10, same ayl

Eureka Foot Lathes only 16 lcliars, Gear Wheels and

Parts of Models. All 1nds of Small Tools and Materials.
Nustrated Cutnli lgne Free.

GOODNOW & WILHFI''M AN, 23 Cornhill, Boston, Mass

AKE
Rotary Pressure Blower

FORCED
LLESVY IS

Warranted superior to any othcr.

WILBRAHNAM BROS.
No. 3318 Frankford Avenue, Philadelphia:

tosellour RUBBER RINTING STAMPS.
Terms free. TAYLOR.& CO.,Cleveland,O.

BIGPAY
850,

00_SCREW-CUTTING FOOT LATHES—
Foot Drill Presses. Send for Circular to
H. L. SHEPARD, Cincinnati, O.

BRADFORD MILL CO,

Suocessors to Jas. Bradford & (.‘.Q.
MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.

. Also, dealers in Bolting Cloths and
GeneralMill Furnishing.
Office & Factory, 168 W.2d 8t,
CINCINNATI, O.

i 4 R.Swware, e WR. Dunllp,&e.

ﬁ:.r' anc J:.—L m 1B BENT ON APPLICATION.

Blake S Palem Stone & llre Crusher.

VEW PATTERNS, with lmportant fm-
DOrLaut improvemanta, Al abundhag
Rirength. This Is the cnly machine wRed
.oy the prinelpsl MUsiC1PAL RAILROAD
Wl MINING CoaporATIoNE and CON-
iriacrons fn the ITnfned Hrates and
Fareign countries, for bresking hard and
hrictlo subatanced To ANY SIZE. Send

. for elreuler.
: WALL STONE CHITYHERS not made or licensed by
© us, containing vibratory convergent %aws actuated by a
. revolving shaft and fly-wheel, are infringements on our
_ patent, and makers and users of such will be held ac-
i countable. Address,
BLAKE CRUSHER C0., New Haven, Ct.

Bonlt's Patent

Reverse MMotinn
Pancling,Varlety
Moulding and
Dovetalling
Mochine.
cuts Punelsof
aby design or
strleof maouldio
the solld wocod
with neatness
god disputeh, I
R Hrat olasy
Hhaper, L:‘I?re
and 8¢
= Moulder
Does genemi
TNorvetelling with
thick or th
Atufla.

" . Simple, Durable and Efficlent.

L# Bend for I'mmphlet and
ample of work.

Tinproved 8clid Steel Cutiers for
all kinds of Variety Moutders
made to order, and wuarrinted

by the
B. . MACHINERY (0.
BATTLE CREEE, MIcH

THE DINGEE & CONARD C0’S

BEAUT1FUL EVER-BLOOMING

ROSES

StrongPot Plants,suitaole forimmediate flowering,
sent xafily by mail, postpaid. 5 splendid varieties,
your choice, all labeled, for $1; 12 tor $2; 19 for $3; 26
for $43 35 for $5. For 10 cents each additional, one
Magnificent PremiumRosetoevery dollar’ sworth
ordered. Send for our NEW GUIDE TO ROSE
CULTURE, and choose from over 300 finest sorts.
We make Roses a Great Specialty, and are the largest
Rose-growersin America. Referto100,60 customersin the
United States and Canada. THE DINGEE & CONARD
CO., ROSE-GROWERS, West Grove, Chester Co., Pa.

$9

Wood-Working Machinery,

. Such as Woodworth Planing, Tonguelng, and Grooving
Muchines, Tlaniel'n Planers, Hichardaon's ’atent Im-
roved Teapn Mechines, Mortising, Moulding, and
¢-Haw Machines, and Wood-Worklng Machinery gene-
rally, Manufactured b
WI 'l‘HERBY RUGG & RICHARDSON,

“almhurﬁ Street, Worcester. Masgs.

(Shop formerly occupied by K. BALL & CQ.)
f Prize Pictnresent free!

The TO]I Gate o Aningenious gem!aidob, cota

: tofind! Address, w thstamp,E. C.ABBEY, Buffalo, N.Y.

I'n

=

Made by one Agent in 57 Aays. 13 new
articles. Samplesfree. Address,
C. M. LININGTON, Chicago.
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