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is obtained by distillation, which, after rectifica­
tion, constitutes the methylated spirit of com­
merce. Methylic ether is obtained by the same 
process as ordinary or vinic ether, namely, by dis­
tillation of the spirit in contact with sulphuric 
acid; the only dift'erence being that, in the manu­
facture of vinic ether, alcohol is used, while me­
thol is the spirit used in the manufacture of me­
tbylic ether. 2. What are spirits of wine and 
spirits of turpentine? A. Spirit of wine is an al­
cohol, usually obtained from wheat, rye, barley, 
corn, molasses, etc., by fermentation and distilla­
tion, and derives its name from first having been 
obtained by distilling wine for its yield of brandy, 
and then slowly abstracting the more volatile part 
of the brandy by a small fire and tall vessels. Oil 
or spirit of turpentine is obtained by distilling 
common turpentine, a semi-solid resin which fiows 
from the pinus abies, a species of pine, when 
wounded. This resin yields nearly one fourth of 
its weight of the essential oil, which pas.;,es over as 
a volatile, limpid, very infiammable liquid, of a 
penetrating, well known balsamic odor. The resi­
due in the retort constitutes the common rosin or 
colophony. 

(19) W. M. asks: At what distance above 
the rail is the center of gravity of an ordinary box 
freight car, when empty, situated? A. We have 
not the data at hand for a complete calculation, 
but believe that the center of gravity is a little 
below the top of the truckll. 
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(1) K. K. C. asks: In what way is mercury 
used in exterminating bedbugs? A. Take corro­
sive SUblimate 1 drachm, sal ammoniac (chloride 
of ammonium) 2 drachms, water 8 OZS. Sprinkle 
the bedding with the mixture. 

(2) F. T. J.asks: How can I handle hot 
iron without being burned? A. The hands, when 
wet, can be plunged for a moment in molten iron 
without injury. 

(3) R. W. B. says: 1. I have a quantity of 
vinegar made from honey. It has a pure transpa­
rent color, but has a slightly sweetish taste. What 
can I put in it to correct that, and give a genuine 
sour vinegar taste? A. See answer to H. K. G., 
p. 10/1, vol. 32. 2. How can I keep moths out of the 
hives? A. It is very well known that a colony of 
bees, under a right system of management, has 
no enemies that it cannot overcome. The secret 
of all successful management is to keep your col· 
onies always strong, and they will always protect 
themselves; and the use of hives giving you the 
control of every comb enables you always to Ire­
cure this end. When an intelligent bee-keeper 
pOSl!esses this power,themoth has no terror for him, 
since a strong stock is never injured by it. 

(4) J. W. E. asks: What varnish is used 
to varnish saw handles? A. Shellac varulsh.-J. 
E. E., ofPa. 

(5) J. G. P. asks: How can I harden circu­
lar saws from s\ to % of an inch in thickness, 
and from3 to 4 inches in diameter, without warp­
ing? The saws are used to cut steel and iron. A. 
There is no way known to harden any kind of a 
saw without its springing. They may lie flattened 
between two heated blocks when the temper is 
drawn, which will make the most of them nearly 
flat and some of them entirely so. For a good job, 
they must be straightened by a saw maker.-J. E. 
E., of Pa. 

(6) W. A. M. says: 1. I am putting in a 
band saw (for sawing logs 6 inches wide) of No. 16 
gage to run over a 4 foot pulley. Will it be a 
practicable machine? A. Such a mill is perfectly 
practicable if properly buUt and worked. 2. How 
many Ibs. strain will it bear without breaking? A. 
Your pulleys will be too small for a band saw mill; 
they ought to be 6 feet in diameter in place of 4-
The strain that the saw will bear depends upon 
the width of the blade. About 50 Ibs. to the inch 
in width is a fair rule to work by. 3. How fast will 
it do to run the pulleys? A. You can run them at 
a speed that will drive the saw 9,000 feet per min­
ute.-J. E. E� of Pa. 

(7) J. S. P. asks: Will an 8x10 inches en­
gine drive a four foot burr to any advantage? A. 
With a sufficient pressure of steam, it would an­
swer very well. 

(8) E. K. asks: How can I remove coal oil 
from cotton and woolen cloth? noiling water and 
soap will not do it. A. Try steeping them for a 
short time in bisulpbide of carbon in a closed ves­
sel, dnd then allowing them to remain exposed to 
the air until completely deodorized. 

(9) F. S. C. asks: 1. What is the difference 
betwefJD methylated ether and simple ether, and 
what is the meaning of methylated? A. Methol 
(also called wood spirit, pyroxylic spirit, and me­
thylic alcohol) is a product of the destructive dis­
tillation of wood. The acetic acid of the crude 
product being saturated with lime, impure methol 

(10) H. S. J. asks: What is the best process 
of cooling lard in summer, so that it will stand 
up? A. Keep it immersed in cold water. 

(11) P. S. says: 1. In your issue of April 
10,1 find a device for bronzing cast iron, which I 
do not quite understand. It requires a bath of 
melted chloride of copper and cryolite, to which 
chloride of barium is added. Does this mean that 
these three articles are to be mixed in a melted 
state, or are they to be dis!!Olved in water? A. 
The recipe is to be taken as written. 2. I am 
about to reduce some old gold solutions, consist­
ing of cyanide of gold dissolved in cyanide of po­
tassium. I evaporated it to dryneSt!; can I now 
melt it in a crucible with boraT, to get metallic 
gold, or does it want to be treated in another way? 
A. The pure metal maybe obtained,in the form of 
a black, finely divided powder, from its solutions, 
by the addition of a filtered aqueous solution of 
common sulphate· of iron. If this be melted, a 
mass of the metal with its characterlstic color may 
be obtained in its pure state. 

(12) H. B. asks: I have a sign (which I be­
Heve to be zinc) which requires cleaning two or 
three times a week and needs a great deal of rub­
bing to obtain a good polish and remove stains 
and finger marks. How can I clean it? A. Rub 
the metal over with a strong aqueous solution of 
oxychloride of zinc; wash, and dry quickly. 

(13) G. C. S. says: We are putting in two 
boUers, each having two 1 6 �  inch fiues. Length 
of boilers is 24 feet. What should be the diame­
ter of smoke stack, in order to insure good draft? 
A. Make the cross section of the chimney from i­
to l the grate surface. 

(14) C. E. B. says: 1. In your issue of April 
10, mention is made of too much 011 in engine cyl­
inders being the cause of priming. Can this be so. 
except by the use of an open heater where th� 
011 would be forced into the boiler with the feed 
water, causing It to foam? A. No. 2. I built an 
engine 1� x 3 inches, with which I run a lathe, 
using a cylinder boiler,10x18 inches. In surface 
blowing, I notice that the water is very dirty and 
Oily, that blown oft' at bottom being much clearer. 
I always supposed that the 011 would get into the 
boiler while making the connection. I exhaust 
into the air, and have not noticed any indication 
of priming; but the water appears to foam consid­
erably. Will frequent blowing oft' remove all the 
oil from the boiler? A. Blow all the water out a 
few times, and cleanse with cold water. 

(15) D. A. W. asks: In making an arrange­
ment for heating the water for a bath tub, I un­
fortunatelY used second hand !J4 inch pipe, which 
was badly rusted. The water is badly discolored 
from the rust in the pipes. Is there anything that 
I can place in the tank, to pass through the pipes, 
that will cleanse them of rust and stop the discol­
oration of the water? A. Takethe pipe down,and 
coat the interior with coaltar. 

(16) J. C. L. says: 1. I have a small mill, 
driven by a 30 horse engine: and on account of 
dry weather, my well has partially failed. At its 
lowest stage the Missouri river is 35 feet below the 
level of the ground at the mill, and nearly 1,000 
feet distant. Can I get water from the river by 
laying a pipe so that the highest point would not 
be over 25 feet above the river, and terminating in 
a we 11 50 feet deep? I know that in theory I could, 
but have never seen or known a siphon so long. 
A. Much longer siphons are in successful opera­
tion. It would probably be necessary to draw the 
water from subsiding basins or through filters. 
The siphon should be fitted with a valve at the 
top, to let out the air which will collect from time 
to time. 2. How ought 1 to start the water? 
Could it be done by means of a jet of steam from 
the boiler down the well end of the pipe, on the 
principle that a jet pump (or steam siphon) works? 
A. You can use the jet of steam or a small pump 
to start the fiow. 

(17) G. F. says: The wells in this vicinity 
average about 80 feet in depth, in clay and soap­
stone. One is 84 foot with no sign of water yet. 
We have struck a number of dry crevices that are 
full of wind and are continually blowing oft', etc., 
so that you can hear them for rods around. Is this 
any sign of water? A. The escape of gas some­
times precedes the finding of oil, etc. You had 
better follow up the mattet'o 

(20) C. J. M. asks: In running a small boat 
with a. horizontal engine, 1% inches diameter of 
cyllnder and 4 inches etroke, what should be the 
size of screw? A. Use a propeller from 15 to 18 
inches in diameter. 2. What sized boat would it 
run? A. The engine would answer for a boat 
from 12 to 15 feet in length. 3. Are two 1 3  x 16 
inch engines more powerful than a 17x19 at 90 Ibs. 
pressure? A. With the same mean pressure and 
piston speed, the double engine would develope 
about 15 per cent more indicated power than the 
single one. 

(21) A. K. asks: Why is the fiy wheel of an 
engine placed next to the bed plate,and the driving 
pulley next to the pillow block? A. This arrange­
ment is by no means general; but where it is 
adopted, it is probably done for convenience in 
getting at the belt and pulley. 

(22) J. K. W.8.sks: 1. Wha.t should be the 
size of a chimney large enough for three boilers 
with 38 three-inch fiues in each? A. Makethe 
chimney with a cross section of about i- the area 
of the grate surface. 2. What is the comparative 
value of hard and soft coal for generating steam? 
A. There is very little difference between good 
qualities of either kind. 

What length of 3 ply 1 inch hose (horizontal) 
will a common suction pump suck through, it 
having also a suction of about 10 feet perpendi­
cular? .A.Through several hundred feet, if every­
thing is well arranged. 

(23) W. S. B. says: I have a boiler badly 
incrustated, and lam bothered also with hot water 
pipes coated with similar incrustation. Kerosene, 
applied to the lime on the pipe, will soften it so 
that it is easily removed. Would there be any 
danger if I put in the boiler 2 or 3 gallons of the 
oil, and apply it to the incrustation for the pur­
pose of soaking loose the scale? A. You can use 
the oil with little fear of danger. 

(24) E. R. J. asks: Can a knife blade be 
tempered wUhout being taken from the handle? 
A. It might be done, but it would be bad for the 
handle. 

(25) J. W. W. C. says . I am making a la.the 
of the following proportions : Pulley. 3M inches in 
diameter at end, 3� inches at center of face. 
Driver, 2 feet in diameter, weighs exactly 50 Ibs. 
Crank, 2X( inches long, 4X( inches stroke. What 
should be the relative p0sition and distance apart 
of the pivot, pivot of pitman, and point of foot 
pressure of the treadle? A. The arrangement is 
in a great manner a matter of tast�, so far as we 
know; except that, of course, the movement of 
that part of the treadle to which the pitman is at­
tached must be SUfficient, without making the 
space moved through by the foot excessive. 

(26) W. G. says: I am building a boat 6 
feet wide and 40 feet long, to draw 10 inches of wa­
ter. How fast will an engine 3x6 inches, with a 
boiler containing 30 square feet of fire surface, 
drive this boat on slackwater,with a paddle wheel? 
A. Probably at 3 or 4 miles an hour. 

(27) A. R. R. asks: 1. How many cubic feet 
are contalned in a tun of anthracite coal? A. The 
specific gravity of anthracite coal is about1 41,and 
as water is 1, and weighs 62'5 per cubic foot, you 
can easily work out the problem. 2. What are its 
heating qualities comp:1red with those of hard 
wood? A.It Is assumed in practice that the heating 
effect of good coal is very nearly that of wood char­
coal,and twice that of dry wood. In smelting oper­
ations,the heating eft'ectof coal is taken by b1llk to 
that of wood by bulk as 3:1, and by weight as 15:8. 
According to Karsten's researches: 100 parts by bulk 
of coal in the reverberatory furnace=700 parts by 
bulk of wood; 100 parls by weight of coal in the 
reverberatory furnace=250 parts by weight of 
wood. In boiling operations: 100 volumes of coal 
=400 volumes of wood; 100 parts by weight of coal 
=130parts by weight of wood. 

1. I am easily affected with lead poison. Would 
rain water kept in an ice cooler lined with zinc be 
injurious? A. No. 2. I see you recommend (for 
use in cisterns) lead pipe lined with tin. What 
protects the outside of the pipe from poisoning 
the water? A. In this case it would be necessary 
that the outer surface be also protected. 

(28) S. E. H. says: A fiat bottomed scow is 
being built of No. 2! galvanized iron (weighing 1 
lb. to the square foot), 11 feet long, � feet wide, 
and 10 inches high. What number of Ibs. will it 
sustain? A. You must calculate the weight of 
the boat, and the amount of water it displaces at 
various drafts. The dift'erence between the weight 
of the boat and the weight of the displaced water 
is the amount of cargo it will sustain. 

(29) S. C.-The boiler is large enough for 
average work. Stopping oft' the opening for the 
forge will probably improve the draft, and in­
creasing the bight of the chimney will do still 
more, thongh it may be as well to exhausl; into the 
chimney. The fiue should join the chimney in a 
gradual upward bend, instead of an abrupt el­
bow. 

(30) S. asks: How many cubic feet of space 
are required to stow a tun of 2,000 Ibs. of Lacka­
wanna chestnut coal? A. From 43 to 48. 

(18) C. W. R. asks: 1. How does the cycloid 
dift'er from the ellipse? A. The ellipse is an alge­
braic curve, and the cycloid a transcendental. 2. 
How can the circumference of a cycloid be found 
when the major and minor axes are known? .A. 
The length of a cycloid formed by one revolution 
of the generating circle is four times the diame­
ter of this circle. 3. Is every section of a cone an 
ellipse except that which is at right angles to its 
axis? A. No. 

(31) S. F. B. asks: How can I project the 
form and appearance of a rainbow upon a screen? 
A. A diaphragm or elide of tnetal or cardboard, 
having in it a small slit in the fortn of an arc, is 
placed before the condenser In the position ordina­
rily occupied bythe tramparency. The light pass­
ing through the slit, from the lantern, is caused to 
traverse a prism placed immediately before it. 
The image formed is defined or focussed by the 
ob jectglasses in the usual way. 
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