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would depend so much uponthe attendant circum-
stances that we could not give a general answer,
except tosay that, if our fire department were to
act az efficiently as it usually does, the cable would
probably not be injured.

A course for a boat race is three miles long,
measured on the shore of a river. At slack water
a rower can row the distance in 20 minutes. How
long would it take him torowoverthesame course
with the current of 4% miles an hour, and how
long also against thesame? A. Seep. 202, vol. 31.

(29) ¢. E. M. says: 1. How many horse
power would it take torun a dummy on a 20 inch
gagerailway, not over 30 feet grade to the mile,
hauling weight 8,000 lbs. at a rate of not over 10
miles per hour? A. It would probably require 2
or 3 effective horse power. 2. Whatstyle of engine
would be best? A.A pair of verticalengines would
answer very well.

(30) J. C. W. asks: 1. What kind of stove
isbest adapted to the use of coke, and could the
same beeconomically used in the place of anthra-
cite coal at about half the price per tun? A. A
stove with open grate would be the best. We
scarcely think there would be any great economy
in this arrangement; but if it proved efficient, you
would have a very cheerful and healthy fire. 2.
Would it do to mix coke and coal for use in an or-
dinary coalstove,a self-feeder? A. It seemsto us
that theaction would be somewhat the same as if
wood were mixed with the coal. We have never
tried the experiment, however, which is the only
way to settle the matter.

(31) 0. W. R. says. I have an engine of 1
inch bore x 3 inches stroke. It makes 500 revolu-
tions per minute, and cuts of at 34 stroke. Fly-
wheel is 1 foot in diameter and 1inch wide, weigh-
ing 10 1bs. What power could I get by running it
at a pressure of 50 lbs. per square inch? A. You
might realize about } of a horse power. 2. What
kind of a boiler should I use? A. A cylinder boil-
er would answer very well.

(32) R. H. 8. says: I dissolved a three cent
nickel coin in ifitric acid : after filtering, I poured
in a solution of soda of commerce, then added
spirits of ammonia, and precipitation commenced.
I washed with pure water, and had a green mass.
What isit? A. You first formed a solution of ni-
trate of nickel and nitrate of copper. ‘ On adding
tie soda, you neutralized the nitric acid in excess
of what was needed to convert the metals into ni-
trates. On adding ammonia (in case you added it
in proper quantities) you threw down a greenish
blue precipitate of a copper salt, together with a
little hydrated oxide of nickel. If you had used
potash, you could have effected the precipitation
more perfectly. Thisresidue cannot be used for
plating.

33) C. H. asks: What is the cheapest way

of obtaining 1,000 cubic feet of oxygen? Perfect
purity is not required. A. Oxygen may be ob-
tained on a small scale very readily by simply heat-
ingin a close retort a mixture of 4 parts chlorate
of potash and 1 part black oxide of manganesc. If
large quantities are desired, the continuous process
of T. du Motay may be employed. The principle
of thisprocess resides in the fact that the mangan-
ates and permanganates of potash, soda, and bary-
ta, the ferrates and chromates of the same bases,
and in general all metallic oxides and acids which
will form,with potassa, soda, or baryta,binary com-
pounds capable of superoxidising,possessthe prop-
erty of yielding their oxygen,at a more or less ele-
vated temperature, when they are submitted to the
action of a current of steam. These bodies, thus
deoxidized, also possess the property of reoxidizing
themselves when they are exposed to a tempera-
ture more or less great. The atmosphere is there-
fore the constant source from which the oxygen is
derived. The mode of operation is the following:
Ore of the binary compounds just enumerated is
placed in a distilling vessel, whether at the maxi-
mum or minimum state of oxidation. If the com-
pound is in the latter condition, it is oxidized by
means of a currentof air mechanically drawn over
it; if at the former stage, itis deoxidized by means
of a current of steam. The oxygen and steam,
on issuing from the mouth of the retort, pass to-
gether into a condenser, where the steam is sepa-
rated by condensation, while the oxygen passes
overinto a gas holder, and isthere collected. When
all the utilizable oxygen has been disengaged by
the steaming process, the action of superoxidation
by means of the air current is recommenced. By
thisalternate process the oxygen is generatedas
long as may be required.

(34) J. A. H. says: We have heard lately
considerable difference of opinion about the dis-
tance boilers should be set from the grates. Some
parties claim that 6 feet is better than less; others
say 3or 4 feet. Iamsatisfied that there is economy
in having plenty of space. Can you tell what
would be the most economical distance to scta 60
inch shell, tubular boiler with 4 inch flues, 16 feet
long? A. If by “from” you mean ‘“above,” we
should say that for burning coal, with natural
draft, it would probably be well to set the boiler
not more than 30 inches above the grate, which
would make 5 feet from center of boiler to surface
of grate.

(35) R. K. asks: What is the best mode of
setting steam boiler furnaces? Some claim that it
is best to have a space of from 3 to 6 feet between
the grates and boiler, and the same space for fire
bed along the lengthof the boiler. A few of this
class claim that it is not best to have a bridge wall,
as they want the above spaoe for the whole length
of the fire bed. Others claim that from 12 to 18
inches space between boiler and grate is enough,
with a bridge wallat back of grates. A. We donot
pelieve that any authoritative rule can be given
that will apply to all cases. From our observations,
we should judge that both parties have good reas-
ons for their opinions, since we have seen boilers
set in both ways that did well. A bridge wall is
generally convenient in working the fire. The most
common practice insetting boilersis to place them
from 134 to 234 feet above the grates.

(36) C. H. asks: I have several times noticed
the chimneys of my kerosenelamps break without
apparent cause. Sometimes they were being car-
ried, at others they were on the table in a warm
room. Can you tell me the reason for such con-
stant breakage? A. We must class these occur-
rences with the unexplanable one of the vase that
went into a thousand pieces just before the maid of
allwork was going to dust it.

(37) J. H. 8. asks: What advantage is
derived by running a mainbelt at 3,368 feet a min-
ute, when thedriven belt only requires 527 feet in
the same time? What law governsit? A. The
greater the speed of a belt, the less tension it re-
quires to transmit the same power.

What is the expansion of steam pipe, when heat-
ed, per foot? A. Itslength isabout 5—}3 greater at
212° Fah.than at 32°.

(38) J. & H. ask: Does the usc of coke in
ordinary stoves, with cast iron or brick-lined fire
pots, injure the stoves? A. Not unless you allow
the iron to become unduly heated.

(39 H. C. W. asks: 1. Is the air in the air
chamber of a hydraulic ram or force pump ab-
sorbed and carried off by the water? A. It is ab-
sorbed by the water to some extent. 2. If cast iron
is used for such chambers, can it be rendered im-
pervious to air by japanning or glazing, or any
other means? A. Anordinary cast iron air cham-
ber will answer wellenough for most cases.

(40) 1. T. asks: Isthere any way by which
printing ink may beremoved from paper without
materially injuringthe same? The paper in ques-
tion is heavy writingpaper, and could bear a good
deal of rubbing withouttearing. A. We know of
no better method than that of actmg upon it with
some solvent, such as turpentine or benzine.

(41) D. J. asks: What colors can I mix to
make pearl gray paint? A. Any white pigment
with a little blue black.

How can I separate gold from silver? A. The
silver and gold may be parted by treating the alloy
with very pure aquafortis. Inorder that this pro-
cess should succeed, it is necessary that the silver
should be as two or three to one of gold ; also that
the acid should be pure.

Is thereany work on mixing of pig iron to pro-
duce the different grades of bar iron? A. Read
Bauermann’s ‘“Treatise on the Metallurgy of Iron,”
or “The Practical Metal Worker,” by O. Byrne.

(42) J.J. T. asks: Does a revolving body,
such asthe fly wheel of an engine or two weights
revolving on arms, weigh as much when at rest as
when in motion? A. Yes.

(48) J. W.asks: Can you tell me anything
about the Keely motor of Philadelphia? I have
seen scientific men, who have seen the power gen-
erated and run off, who say itis a fact and can be
utilized. Have youseenit? Do you believe init?
Do you know anybody connected with it? Tell me
all you know or think of it. A.The Keely hum-
bug wasshown up in our paper last year.

(44) W. P. asks: What is the best means of
polishing leather ? A. After the usual process of
currying, the hide or skin, being rendered flexible
and uniform, is conveyed to the shed or drying
house, where the greasy substances are applied,
which is called dubbing (daubing) or stuffing. The
oil used for this purpose is prepared by boiling
sheep or doe skins in cod oil. Before waxing, the
leather is commonly colored by rubbing it with a
brush dipped into a composition of oil and lamp-
black on the flesh side, till it is thoroughly black;
it is then black sized with a brush or sponge, dried,
tallowed with the propercloth, and “slicked” upon
the flesh side with a broad, smooth lump of glass,
sized again with a sponge, and dried.

(45) P. R. S. asks: 1. What is the correct
chemical formula of the double sulphate of nickel
and ammonia? A. Ni (NH*?S0%)?2. 6HZ0, in the
new system, or NiO,80;4+NH*0,S0,-+6HO in the
old system. 2. Can I use cast zinccylinders for
Bunsen batteries, and how should I prepare them?
A. Yes. First dip them in dilute sulphuric acid,
and then rub them with mercury by means of a
piece of flannel. You should experienece no other
trouble, if your connections are properly made.
3. Which are the right proportions of water and
sulphuric acid for a Bunsen battery? A. One of
acid to ten of water. 4. How can I obtain the
nickel in a metallic state out of a mixture of it with
nitric and sulphuric acids, most of it being sul-
phuric acid? A. On a small scale, the method of
electrolysis will probably answer your purpose
best.

(46) B. C.asks: How is cider made to effer-
vesce? A. By bottling while the fermentation is
still going on. In this case the carbonic acid gas
generated in the process of fermentation is im-
prisoned in theliquid in the bottle, and escapes vi-
olently when, on drawing the cork, the pressure is
removed. 2. What gives it the biting taste? A. It
is due to the vegetable acids present—malic and
aceticacids.

gallons capacity to boil a mixture, in containing 4
per cent of sulphuric acid, over an open fire. Is
there anything cheaper than a copper tank? Will
lead ornickel-platediron do? A. For this purpose
lead is out of the question, as it is a poor conductor
of heat, and would speedily be burnt through. As
to nickel, we havetried the experiment in the fol-
lowing manner and with results asstated below:
First, a suitable vessel wascoated on the interior
with an even coating of nickel by galvanic actiun,
filled with a solution containing 4 per cent of sul-
phuric acid, and gradually brought to the boiling
point; in about half an hour (the solution being
kept atabout the same density by the additionof
water from time to time) the nickel wasfound to
be entirely dissolved. For your purpose we can
recommend large porcelain-lined iron pots, which
may readily be obtained, and at a much smaller

cost than either of the above.

(48) A. F. O. says: 1. Isbichromatized glue
insoluble in water? A. It is insoluble in water
only after being exposed in thin films to the action
of light. 2. Isit also as insoluble, in alcohol, as it
was before the bichromate was added ? A. Yes. 3.
What proportions of glue and bichromate are used
to produce the best result,and how should they be
treated? A. Make astrong solution of isinglassin
puredistilled water ; for this purpose the weter
should be hot. Add to this as much bichromate of
potash as it will dissolve; allow to stand. When
cold, decant from the crystallized salt.

(49) J. McL. asks: How can I make ink for
writing on zinc labels? A. Dissolve muriate of
ammonia and crude sal ammoniac instrong vine-
gar.

(50) C. A. L. asks: How can I burnish sil-
ver plating? A. Use a tool of hardened cast steel
or bloodstone.

(51) H. W. 8. says: Tofind the radius when
the length of chord and hight of arc are given:
Let z=distancefrom center of circle to chord; then,
by well known properties of right angled triangles,
the value of 2 can be found, and z-t+hight of arch
=radius. ButI give a simpler rule. To the square
of half the chord, add the square of the hight and
divide the sum by twice the hight. This will givethe
) (34 chord)?+-h?
radius, or -~ - on =r

(52) R. L. DuB. says, in answer to several
correspondents who ask as to burning sawdust:
I erected a saw mill in New Jersey. The boiler
was a return tubular, 14 feet 6 inches long and 54
inches in diameter, with 64 three inch tubes, and
brick firebox 48x56x27 inches high; bridge wall was
7inchesat center, rounded to the sides of boiler.
Ihad to use coal for a few weeks and lined the
firebox down to % the above size. After making
sufficient sawdust, I endeavored to run with that
and slabs, and I found it hard to keep up steam
enough to run an hour steadily. I experimented
until I reached the following result: I made the
firebox the original size, lowered the bridge wall 13
inches (keeping the same circle as before), lowered
thepavingin rear of firebox to alevel with the grate
bars, and obtained a barrel of furnace slag from
3to 7 or 8 inches in size and 1 or 1}4 inches thick,
which I placed on the grate bars, about half cov-
eringthem. I fired with wood; and when the slag
got heated, I threw in the sawdust, which burned
very well but smoked fearfully (clouds would arise
from the smoke stack). I then introduced a2 inch
pipe, with about fifty 34 inch holes, directly behind
the bridge wall, leaving both ends of pipe open;
after which, I never hada particle of trouble either
in keeping up steam or in burning up the smoke.
Not even in firing up did I ever see any smoke
come out of the stack, which was 30 feet high and
32 inches square, enlarged near top and to the top
to 36 inches inside measurement. Iforgot to state
that I covered the top of boiler with sheet iron,
then laid brick on it, covering the interstices with
sand. Thesheet iron was to prevent the sand from
wedging off the wall when the boiler expanded.

(53) V. M. J. says, inreply to J. C. W., who
has small success in burning slack or fine soft coal :
“From personal knowledge, I can say that neither
unusually strong drafts, nor close bars, are neces-
sary. We have a boiler 15 feet longby 4 feet3 inches
diameter with 51 four inch flues, connected with
a stack 101 feet high, with a round 3 feet flue hole
init. Originally the boiler had common castiron
grate bars under it. Length of bars was about 4
feet, and the grate was 4 feet 8 inches wide. With
this arrangement, ordinary lump coal was used;
but owing to the quality of coal and the amount of
steam required for power, it was very difficult to
fire for 5 hours and keep clinkers off the bars; and
at noon and night, it required hard and hot work
to get the bars in good order. Three or four years
ago, a change was made in the grate bars, substi-
tuting those now in, which are the same width as
formerly, but 8 feet long, being more than half the
length of boiler. The bars are made in short pieces,
half the length in width, and supported by cross
bars. The openings in bars are about 3§ x 214§
inches, and the ribs of bars about 3§ inches wide.
Immediately inside of furnace doors, at end of
boiler, is a shelf of fire brick, on line with grate
bars, on which the fuel may be thrown. Also, at
side of boiler and back end of grate bars are doors
and similar arrangements, as at front of boiler.
The doors are provided with dampers forregulating
draft, both for furnace and ash pit. Damper in
breech just at entrance to chimney, and boiler
about 23 inches above the grate, complete the gen-
eral arrangement. With this arrangement, com-

' mon slack is used successfully, requiring less in

quantity than coal formerly used, being much ea-

. sier to fire, and with the great advantage of having

the bars free from clinkers, from the draft not be-
ing so intense. Good judgment and experience in
firing with this arrangement will insure the almost
complete combustion of the smoke. The same
kind of bars were put under a boiler which had a
stack 65 feet high, with satisfactory results. The

~ bars have been furnished in other eases, and wher-
(47) P. 1. says: I want a cheap vessel of 100 ;

ever used will soon repay the expense of the
change from the old style, on account of better
combustion, and being able to use a cheap kind
of coal.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and
examined, with the results stated :

J. E.C.—It consists of silica, which, under the
microscope, appears as extremely small transpa-
rent grains. It may be used for polishing, or as a
detergent (alone or along with rouge or saponace-
ous substances), or as a base for siliceous paints, or
in soluble glass, or in glasaware, glazes, etc.—T. S.
C.—The specimen sent was found to consist of sili-
ca, silicate of alumina, carbonate of lime, carbo-
nate of magnesia, oxide of iron, and sulphate of
lime. It is a very poor conductor of heat, and
wouldlargely prevent the heat from passingto the
water, and thas the iron would be overheated.—
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&. A. F.—A most careful apalysis of this specimen
was made, and revealed not a trace of nickel.
Why did you form the opinion that it wasan ore
of iron and nickel ?

(17) D. J. C. asks: Supposing a man is pull-
ing a boat insmooth water in a dead calm, at the
rate of a mile in 10 minutes, and to accomplish this
he is compelled to pull thirty strokes per minute
with a pulling force of 50 Ibs. to each stroke. The
oars are ten feet in length, weigh 10 1bs. each, the
weight of the oar being equally distributed along
itsfull length, sothat you can balance it horizon-
tally by holding it on your finger in the center of
its length. Theoars extend outside the rowlocks
736 feet: the oarsman has to make the recover in 3§
the time it takes to pull the stroke. What percent-
age of the pulling power is required to make the
recover?—J. E. B. asks: How can pearl be
dyed of various colors, using aniline ?—H. P. asks:
How can I imitate twist on a gun barrel?—E. B. L.
asks: How can I make blacking for boot sole
edges?—F.S.V. asks: How can I make soap for
blowing bubbles that will last?—D. D. F. asks:
Can anyone give me some information as to the
raising of hops, the distance apart, manner of cul-
tivation, when to pick them, etc.?

COMMUNICATIONS RECEIVED,

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

On Rapid Transit in New York City. By G.R.N.

On the Motions of the Heavenly Bodies. By
W.I1L.

On the Sun’s Orbit. By J. H.

On the Epimethean Gods. By G. H.

On Oscillating Saloons on Steamers. By A.de B.

On Theories of Spiritualism. ByS. C. F.

On the Highest Lakes. By C. R.

On Small Steam Engines. By G.F. S.

On Hollow Bolts. By J. B.

On Ornamenting Locomotives. By H. W. G.

On Diphtheria. By S. D. F.

On High Lakes. By H. R.S.

On Weights and Measures. By S. P. L.

Also enquiries and answers from the following :

N. B.—T. B. B.—W. W.—J. B. 8.—W. J. B.—C.R.8.B.
—W.C.—J. D. C.—M.—M. McC.—J. R. B.—H.P.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket, as
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 enquiries analogous to the following
are sent: “ Who makes machines for preparing
peat for fuel? Who makes machines for shaping
ax and broom handles? Who makes machinery
for working flax fiber? Who sells plane guides?
Who sells decalcomaine pictures? Who makes
domesticgas machines ? Whose is the best cover-
ing for steam pipes? What is the best preventive
of boiler incrustation?” All such personal en-
quiries are printed. as will be observed, in the
column of *“Business and Personal,” which is spe-
cially set apart for that purpose, subject to the
charge mentioned at the head of that column.
Almost any desired information can in this way
be expeditiously obtained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHIGH
Letters Patent of the United States were

Granted in the Week ending
January 12, 1875,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

Acid, liquid carbonic, H. Beins (r)........ ........ 6,220
Air cooling apparatus, etc.,E. E. Page. . 158,599
Bag fastener, J. Macphail... . 158,722
Bale tie, M. D. Copeland. . 158,683
Baletie, J. W. Philp........ . 158,733
Bandage winder, A. M. Cone...........ccvevevnnnnn 158,680
Bedstead, bureau, C. Brada.............cv0vvevennnns 158,670
Bench vise, C. Burton.............. . 158,674
Birdcage attachment, G. Fleidner.. . 158,695
Bird cage mat, O. Lindemann (r).... 6,231
Blind slat adjuster, D. Aaron... . 158,562
Blind stop, J. Dougherty..... . 158,630
Blind stop, A. T. Elford............. . 158,634
Boiler for water heaters, W. Taylor.. . 158,755
Boliler, sectional steam, J. F. Taylor.............. 158,754
Boller, water and steam indicator, W. L. Carman 158,675
Book rack, D. J. Steln...........coiiiiiiiiiiin, 158,751
Books, rounding and backing, J. E. Coffin.. . 158,679
Boot lasting, G. W. Copeland............... . 158,682
Boot sole edges, trimming, R. F. Burns........... 158,569
Boot soles, imitation stitch on,Dunbrack & Vesey 158,683
Brick machine, W. E. Gard.............ccovuivnnenns 158,584
Brick truck and stand, W. E. Gard.. . 158,583
Brush, tooth, C. Bulkley........... ... 158,673
Burial case, G. Van Winkle. ... 158,654
Burner, gas, A.Fulton...... ... 158,582
Burner, lamp, J. Gleason. ... 158,700
Buttertub, J. G. Koehler............ ... 158,592
Button, shirt and collar, J. B. Carter. ... 158,624
Can, oi], F.Lehr..............ooooiie ... 158,71
Car coupling, J. Hardey ... 158,705
Car coupling, P. F. McClure. ... 158,507
Car coupling, D. McCurdy.... ... 158,724
Car coupling, G. T. Perkins... . 158,731
Car coupling, A. Wonderly...... ... 158,652
Car door, freight, G. W. Phelon.. ... 158,732
Car platform, street, J. B. Slawson. ... 168,749
Car replacer, R. D. Watson........ ... 158,656
Car starter, A. S. Gear.... ... 138,585
Car truck, J. A. Anderson.... .... ...ccevevnieann.. 158,56
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