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New Eighty-one Tun Gun.

Only two years ago the sobriguet ** Woolwich infant ”’ was
playfully applied to & gun which had just been constructed
in the gun factories of the Royal Arsenal at Woolwich, of
the then unprecedented size of thirty-five tuns. Recent
events have, however, proved that the name was by no means
ill chosen, for a decision has been arrived at which will ne-
cessitate our viewing tnis gun actually in the light of a mere
baby, a series of monstroussuccessorsa having been designed
which will putits nose out of joint altogether. The first four
of these, which are intended to form the armament of the
future ironclad Inflaxible, will be proceeded with so soon as
the experimental one, which is the subject of the present
paper, has been completed and proved.

The new gun will, it is expected, be of
a weight slightly over or slightly under
eighty-one tuns. Its total length, in-
cluding the plugscrewed in at the breech
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THE POLAR CLOCE—THE TIME OF DAY SHOWN BY
COLORS,

One of the most beautiful practical applications of the
polarizing instrument is presented in Sir Charles Wheat-
stone’s polar clock, shown in our engravings and described
in the following passage by the inventor:

“ At the extremity of a vertical pillar is fixed, within &
braes ring, & glass disk, so inclined that its plane is perpen
dicular to the polar axis of the earth. On the lower half of
this disk is a graduated semicircle, divided into twelve parts
(each of which is again subdivided into five or ten parts),
and asgainst the divisions the hours of the day are marked,
commencing and terminating with VI. Withinthe fixed brass
ring, containing the glass dial plate, the broad end of a coni-

81 TUN GUN. PROJECTILE 1,200 LBS. CARTRIDGE 200 LBS.

end, 27 feet; the length of bore, 24 feet ;
the ealiber will, in the first instance, be
14 inches, but ample provision is made
in the thickness of the steel tube to in-
crease that figure to 16 inches, if deemed
desirable. The rifling has not as yet been
decided on, but will be a maiter for con-
sideration as the gun approaches com-
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change in the plane corresponds with four minutes of solar
ime.

‘“ The instrumen: may be furnished with & graduated
quadrapt for the purpose of adapting it to any latitade; but if
it be intended to be fixed in any locality, it may be perma-
nently adjusted to the proper polarelevation and the expense
of the graduated quadrant be saved; a spirit level will be
useful to adjust it accurately. The instrament might be set
to its proper azimuth by the sun’s shadow at noon, or by
means of a declination needle; but an observation with the
instrument iteelf may be more readily employed for this
purpose. Ascertaln the true solar time by means of a good
watch and a time equation table, set the band of the polar
clock to correspond thereto, and turn the vertical pillar on its
axis until the colors of the selenite star
entirely disappear. The instrument
then will be properly adjusted.

‘“The advantages a polar clock pos-
sesses over a sun dial are: 1st. The
polar clock being constantly directed to
the same point of tbe sky, there is no
locality in which itcannotbe employed,
whereas, inorderthat the indications off
a sun dial should be observed during

pletion, by which time the result of the
present series of experiments with the
3§ tun gun will doubtless have thrown
considerable light napon this vexed ques-
tion. The trunnions are to be 16 inches

35 TUN GUN. PROJECTILE 115 LBs.

in diameter. The internal construction
is similarto that of the 10 inch gun and
upwards, exceptthatthechaseis divided
into three portions instead of two.

The accompanying engraving will give
eome idea of the appearance of the pro-
posed gun, and exhibits the grandeur of
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its proportions as compared even with | — 6 rrer FMOHES S~ — e _ ]
those of its colossal predecessor. The | *
7 inch gun;isalao ishowniasidemonsira. 7 TUX GUN: PROJECTILE 700 LBS, CARTRIDGE 30 LBS

ting the immense advance that has ta.
ken place in modern artillery during the
past eight years. When we consider
that it was positively stated, when the
7 inch gun was produced, that we had
attained the highest point we should
ever reach in weight of metal, it seems
almost incredible that in less than & de- |
cade we should be ia possession of ar- '
tillery twelve times as heavy. One is almost tempted to
pervert the Latin proverb, and exclaim: ¢ Tempora mutan-
tur et arma mutantur sn illis.”

Neither the weight of projectile nor quantity of powder to
be contained in the cartridgs for the 81 tun gun has been
positively fixed, but the first will probably range between
1,000 1bs. and 1,200 1bs , while the secondmay - be estimated
at about one sixth of that amount. In the following calcu-
tiond a8 to the probable energy of the new gun, or force of
impact of its projectile, at the various ranges specified, three
weights of shot or shell are respectively dealt with of 1,000
1bs, 1,100 1bs., and1,2001bs. Au initial velocity has been
agsumed in all cases at the muzzle of the gun of 1,800 feet
per second. It would possibly be considerably greater, but
wo desire to be within the mark. Working by the well
known formula:

2
The energy in vis piva in pounds= Y

— 9
.where W=weight of projectile in lbs.,
V =velocity in feet,
g—=1{orce of gravity (32:2),

we find at the muzzle for the 1,000 1bs. projectile a blow of
11,715 foot-tuns, for the 1,100 lbs. projectile one of 12,886
foot-vuns, and for tbe 1,200 1bs. projectile the terrific force of
14,058 foot-tuns! These forces would, of course, be consid-
erably enhanced by the higher velocity which would doubt-
less be obtained. When we compare such energies with
tbose of the 35 tun and 7 inch guns, namely, 8,404 and 1,855
tuns, respectively, the latter sink into utter insignificance.

The actual penetrating powers of the 81 tun gun, as dis-
tinguished from the striking or racking powers, can only
be decided by experiment. With the earlier natures of
heavy ordnance, such as the 7 inch and 8 inch, a rough rule
gave the penetrative or punching power as 1 inch in excess
of the diameter of the projectile. Thus the 8 inch gun would
penetrate armor 9inches thick at & moderate distance. But as
we agcend the seriee, this power developes itself in an in-
creasing ratio, the 10 inch gun piercing armor of 12 inches
in thickness, but not going through the backing; while the
12 inch gun of 36 tuns easily pierces 14 inches armor and
backing, and only is arrested by the latter after going through
15 inch targets. Hence we may reasonably estimate the
power of the gun now under consideration as capable of
penetrating at least 19 inches or 20 inches of armor plates
and their backing, at a distance of, say, 500 yards. We are
aware, of course, that by increasing the diameter of the bore
to 16 incbes, tbe charge remaining the same, a loss of pene-
trative power would result, but we anticipate that (by em-
ployment in making up the cartridges of the slow-burning
1] inches or 2 inch cubes of pebble powder, some of which
have been manufactured at Waltham Abbey, and with which
good velocities and low pressures were obtained in recent
experiments with the 88 tun gun at the proof butts), as the
caliber is'incressed, so the charge may be increased in pro-
portion. T}at the 81 tun gun will ultimately have a caliber
of certainly®5 inches, we little doubt.—The Engvncer.

cal tube is so fitted that it freely moves round its own axis;
this broad end is closed by another glass disk, in the center
of which is a small star or other figure, formed of thin films
of selenite, exbibiting when examined with polarized light
strongly contrasted colors: and a hand is painted in such a
position as to be & prolongation of one of the principal sec.
tions of the crystaline films. At the smaller end of the con-
ical tube & Nicol’s prism is fixed so that either of ita disgo-
nals shall be 45° from the principal section of the selenite
films. The instrument being so fixed that the axis of the
conical tube shall coincide with the polar axis of the earth,
and the eye of the observer being placed to the Nicol’s prism,
it will be remarked that the selenite etar will, in general, be
richly colored; but a3 the tube is turned on its axis the
colors will vary in intensity, and in two positions will en-
tirely disappear. In one of these positions a smaller circu-
lar disk in the center of the star will be a certain color (red,
for instance), while in the other position it will exhibit the
complementary color. This effect is obtained by placing the
principal section of the small central disk 22;° from tbat of
the other films of selenite which form the star. The rule to
ascertain the time by thisinstrument is as follows: The tube
must be turned rounud by the hand of the observer until the
color star entirely disappears while the disk in the center re-
mains red; the hand will then point accurately to the hour.
The accuracy with which the solar time may be indicated by

Fig. 1. Fig. 2.

WHEHEATSTONE'S POLAR CLOCK.

this means will depend on the exacfness with which the

CARTRIDGE 110 LBs.

the wbole day, no obstacle must exist:
at any time between the dial and the.
places of the sun, ani it therefore can-.
not be applied in any confined situna-
tion. The polar clock is consequently-
applicable in places where a sun dial
would be of no avail: on the north side.
of amountain or of a lofty building, for-
instance. 2d. It will continue to indi-
cate the time after sunset and before-
sunrise, in fact, g0 long as any portion
of the rays of the sun are reflected from
the atmosphere. 3d. It will also indi-
cate the time, but with less accuracy,
when the sky is overcast, if the clouds.
do not exceed a certain density,

“The plane of polarization of the
north pole of the sky moves in the op-
posite direction to that of the hand of
& watch; it is more convenient there-
fore to have tbe hours graduated on
the lower semicircle, forthe figures will
tben be read in theirdirect order, where-
a8 they would be read backwards on an.
upper semicircle. In the eouthern
hemisphere the upper semicircle should
be employed, for the plane of polarization of the south pole
of the sky cbanges in the same direction as the band of a
watch. If both the upper and lower pemicircles be gradua-
ted, the same instrument will serve equally for both hemi-
spheres.

“ The following is a description of one among several otber
forms of the polar clock which have been devised. This
(Fig. 8), though rmuch less accurate in its indications thanthe
preceding, beauntifully illustrates the principle.

Fig. 3.
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SELENITE POLAR CLOCK.

“On & plate of glass twenty-five films of selenite of equal
thickness are arranged at equal distances radially in a semi-
| circle ; they are so placed that the line bisecting the principal
sections of the Slms shall correspond with the radii respec-
tively, and figures corresponding to the hours are painted
above each film inregular order. This plate of glass is fixed
in & frame 80 that its plane is inclined to the horizon 38° 32,
the complement of the polar elevation; the light, passing -
perpendicularly through this plate, falls at the polarizing
angle, 66° 46', on a reflector of black glass, which is inclined
18° 18’ to the horizon. This apparatus being properly ad-
justed, that is, so that the glass dialplate shall be perpendi-
cular to the polar axis of the earth, the following will be the
effects when presented towards an unclouded sky: Atall
times of the day the radii will appear of various shades of
two complementary colors, which we will assume to be red
and green, and the hour is indicated by the figure placed op-
posite theradius which contains the mostred ; the half hour
is indicated by the equality of two adjacent tints,”

A CORRECTION.—An accidental error exists in tbe de-
scription of the bolt cutter of the Wood and Light Machine
Co., which appeared on the first page of our issue of May 9.
The beginning of the detailed reference should read: “ A is
tbe face plate of the die holder,” etc. Instead of the follow-
ing rentence should appear: B is the head, caused to revolve
by proper mechanlsm, through which passes a mandrel,
moving freely back and forth, in the spindle, C.

o

THE green color of the boron flame may be very well shown

by bolling & mixture of boracic acid, aleahol, and sulphuric

plate of polarization can be determined; one degree or
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acid, and iguiting the vapor.
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