
New ElCba,.-oD8 TUD GUD. 
Only two years ago the sobriquet" Woolwich infant "was 

playfully appUed to a gun which had j uet been conlltructed 
in the gun factories of the Royal Arllenal at W oolwlch, of 
the then unprecedented size of thirty· five tuns. Recent 
events have, however, proved that the name wall by no means 
ill chosen, for a decision has been arrived at which wlll ne· 
cessitate our viewing tilis gun actually in the light of a mere 
baby, a series of monstroulISUCC68801l having been designed 
which will put its nOle out of joint altogether. The first four 
of these, whioh are intended to form the armament of the 
future ironclad InflAxible, wW be proceeded with 80 lOon &8 
the experimental one, which is the subject of the preaent 
paper, has been completed and proved. 

The new g;un will, it is expected, be o f  
a weight slightly over o r  slightly under 
eighty. one tuns. Its total length, in· 
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'I'D POLAK CLOCK-THE 'I'IKE 01' DAY BXOWlI BY 
COLOBB. 

One of the most beautiflll practical applications of the 
polarizing instrument is prellented In Sir Charlell Wheat· 
stone's polar clock, shown In our engravingll and described 
in the following passage by the inventor: 

.. At the extremity of a vertical pillar ill fixed, within a 
bra.s ring, a 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 agaiD8t the dlvisionll the hours of tbe day are marked, 
commencing and terminatlngwhh VI. Within the fixed braN 
ring, containing the glass dI.&1 plate, the broad end of a coDi. 

81 TUN GUN. PROJECTll.E 1,200 LBB. CARTRIDGE 200 LB8. 
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change In the plane correeponcb with four minutes of 1I0iar 
ime. 

"The inltrumen; may be furnished with a g;raduated 
quachaDt for the purpose of adaptJng it to any latitude; but if 
it be Intended to be fixed in any locality, it may be perma. 
nently adj usted to the proper polar elevation and the expense 
of the graduated quadrant be saved; a IIpirit level wW be 
useful to adjut it accurately. The instrument might be set 
to its proper uimuth by the sun's shadow at noon, or by 
means of a declination needle; but an observation with the 
Instrument Itself may be more readily einployed for thlll 
purpose. Ascertain the true 80lar time by means of a good 
watch and a time equation �ble, lIet the hand of 'he polar 
clock to col'r88pond thereto, and tum the Tertical pUlar on UII 
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axis until the colorll of the aelenite .tar 
entirely disappear. The Inlltrument 
then will be properly adjullted. 

cluding the plug screwed in at the breech 
end, 27 feet; the length of bore, 24 feet; 
the caUber will, In the first instance, be 

14 inches, but ample provision is made 
In the thickness of the steel tube to in­
cr_ that figure to 16 Inches, if deemed 
desirable. The rifling has not as yet been 
decided on, but will be a matter for con· 
sideration as the gun approaches com· 
pletion, by which time the result of the 
present series of experiments with the 
H· tun gun will doubtless have thrown 
considerable light upon this vexed ques· 
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"The advantages a polar clock pos· 
88111!8S over a sun dial are: 1st. The 
polar clock belllg constantly directed tD 
the lI&me point of tbe .ky, there III nD 
locality in which itcaunotbe employed, 
whereas, In order that the indications ot 
a sun dial .hould be observed during 
the wbole day, no obitacle must exillt: 
at any time between the dial and the. 
placos of the sun, ani it therefore can·· 
not be applied in any conlined lIitua. 
tion. The polar clock is consequently· 
applicable in placee where a lIun dial 
would be of no avail: on the north side· 
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85 TUN GUN. PROJECTll.E 115 LB8. CARTRIDGE 110 LBB. 
tion. The trunnions are to be 16 Inches 
in diameter. The intemal construction 
is similar to that of the 10 Inch gun and 
upwarde, except that the chale is divided 
into three portions instead of two. 
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The accompanying engraving wlll give 
80me idea of the appearance of the pro. 
posed gun, and exhibits the grandeur of 
its proportions as compared even with 
those of its colos8&1 predeceasor. The 
7 inch gun is also IIhown as demonlltra· 
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7 TUN GUN: PROJECTll.E 700 LBS. CARTRIDGE 80 LBS 
I.ing the immense advance that has ta­
bn place In modem artillery during the 
paat 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 1888 than a de. 

�-}b =1 
�---------12F££'T .. INCHES-------� 
1 
I 

c&de we should be i4 possession of ar· 
tillery twelve times as heavy. One ill almOBt tempted to 
pervert the Latin proverb, and exclaim: "Tempora mutan. 
tur et lM'11I.Q, mutantur jn iUi,." 

Neither the weight of projectile nor quantity of powder to 
be contained in the cart:-idg8 for the· 81 tun gun has been 
positively fixed, but the first will probably range between 
1,000 lba. and 1,200 IbB, while the lIecondmay . be estimated 
at about one lIixth of that amount. In the follOwing calcu· 
tionl as to the probable energy of the new gun, or force of 
impact.of. its projectile, at the verioue rangell specified, three 
weights of shot or shell are reepectiTely dealt with of 1,000 
lbs" 1,100 Ibll., and 1,200 lbe. Au initial velocity has been 
a811umed in all cases at the muzzle of the gun of 1,800 feet 
per 88COnd. It would p088ibly be considerably greater, but 
we desire to be within the mark. Working by the well 
known formula: 

The energy In 'DiM 'Di'Da in poundll == WV2 

._ 2g 
, where W == weight of prOjectile in lbs., 

V == velocity in feet, 
g==force of gravity (32'2), 

we find at the muzzle for the 1,000 Ibs. projectile a blow of 
11,715 foot.tuns, for the 1,100 lhe. projectile one of 12,886 
foot .• uns, and for tbe1,200 Ibs. projectile the terrific force of 
14,058 foot·tuns! These forces would, of course, be consid­
erably enbaoced by the higher velocity which would doubt· 
leas be obtained. When we compare such energies with 
tbose of the 3/) tun and 7 inch guns, namely, 8,404 and 1,8M 
tuns, respectively, the latter sink lato utter insignificance. 

The·actual penetrating powers of the 81 tun gun, all dis· 
tinguished from the IItrlking or racking powers, can ouly 
be deoided 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 a.l inch In excess 
of the diameter of the projecUle. Thua the 8 Inch gun would 
penetrate armor 91nches thick at a moderate dlltance. But as 
we ascond the seri88, 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 86 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 nolV under consideration as capable of 
penetrating at least 19 Inches or 20 inches of armor plates 
and their backing, at a distance of, S&y, 500 yardll. We are 
aware, of COUllle, that by increasing the diameter of the bore 
to 16 incbes, tbe charge remaining the same, a lo.s of pene· 
trative.power would result, but we anticipate that (by em. 
ployment In making up the cartridges of the slow.burning 
H inches or 2· inch cubes of pebble powder, lome of which 
have been manufactured at Waltham Abbey, and with which 
good velocities and low pr&ll8ures were obtained in recent 
experiments with the 88 tun gun at the proof butts), as the 
caliber is'increaaed, 110 the charge may be increased In pro­
portion. Tpt the 81 tun gun will ultimately have a cal1ber 
of certalnlTiG Inches, we little doubt.-TM �. 

cal tube u 80 fitted that it freely mov611 round It. own axis; 
thil broad end III clOBed by anot.her glasl disk. in the center 
of which·ill a small lltar or other figure, formed of thin films 
of .elenite, exbibiting when examined with polarized light 
strongly contrasted Il€ilors f imd a hand II painted In lIuch a 
pOllition as to be a prolongation of one of the principal .ec­
tions of the crylltallne filmll. At the IImaIler end of the con. 
ical tube a Nicol's prillm is fixed 80 that either of Its diego. 
nale lhall be 45° from thu principal section of the aelenite 
films. The instrument being so fixed that the ads of the 
conical tube shall coincide with the polar ads of tbe earth, 
and the eye of the observer being placed to the Nicol's prism, 
it will be remarked that the aeleDite � will, In general, be 
richly colored; but as the tube is turned on its axis the 
colors will vary In intenllity, and in two poeitions will en. 
tirely disappear. In one of these positions a lmaller circu. 
lar disk in the center of the IItar wlll be a certain color (red, 
for in.tance), while in the other position it will exhibit the 
complementary color. Thill effect is obtained by placing the 
principal lleetion of the llmall central disk 22+ ° from that of 
the other films of 1181enite which form the .tar. The rule to 
a�rtain the time by this Instrument is as tollow.: The tube 
muat be tumed rouud by the hand of the obBerver until the 
color star entirely dl8&ppearl while the disk in the center re· 
mains red; the hand will then point accurately to the hour. 
The accuracy with which the BOlar time may be Indicated by 

Fig. 1. Fig. 2. 

WHEATIITOn'B POLAR CLocx. 

t.hia meana will depend 011 the exactneall with which the 
pl�e of polarizaUol1 can be determined; ol1e degree or 
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of a mountain or ola lofty building, fol'" 
InBtance. 2d. It will continue to indio 
cate the time after sunset and before­
sunrise, in fact, .0 long as ally portion 
of the rays of the sun aTe redected trom 
the atmoephel8. 3d. It will aleo Indi. 
cate the time, but with 1888 accuracy, 
when the sky i. overcast, if the cloude· 
do not exceed a certain density. 

"The plane of polarization of the 
north pole of the sky move. In the op­
pOlite direction to that of the hand of 
a watch; it III more convenient there­
fore to have tbe hours graduated on 
the lower semicircle, for the figures will 
tben be read in theirdireet order, where­
as they would be read backwardll on an. 
upper aemleircle. In the lIouthern 
hemisphere the upper semicircle should 

be employed, for the plane of polarization of the 80uth pole 
of the .lLy cbangfls in the same direction as the hand of a 
watch. If both the upper and lowel semicircle. be gradua­
ted, the same in.trumeat will aerve equally for both hemi. 
IIpheres. . 

" The following ill a delcription of one among .evera} otber 
formll of the polar clork which have been devl8ed. Thill 
(Fig. 8), though much lellll accurate In itll indication I than the 
preceding, beautifully illustratea the principle. 

Fig. 3. 

SELENITE POLAR CLoCK. 

U On a plate of glasll twenty-five film. of .elenite of equal 
thIcknesll are arranged at equal distances radially in a lem!. 
circle; they are 110 placed that the line bisecting the principal 
lIecttons of the filmll llhall correapond with the radii respec· 
tively, and f!gur611 corresponding to the hourI are painted 
above each film In regular order. Thill plate of glasll ill fixed 
in a frame 80 that It II plane ill Inclined to the horizon 88° 82', 
the complement of the polar elevation; the light, palling 
perpendicularly through thill plate, faIls at the polarizing; 
angle, 36° 43', on a re8ector of black glasl, which is Inclined 
18° 18' to the horizon. Thill apparatua being properly ad· 
jUlted, that III, so that the glaal dial plate shall be perpendi. 
cular to the polar &Xu of the earth, the following will be the 
effects when pNlBnted towarda an unclouded sky: At all 
time. of the day the radii will appear of variOUII ahades 01 
two· complementary colorll, which we will as.ume to be red 
and pen, and the hour ill Indicated by the Agure placed op­
posite the radiull which containll the mo.tred; the half hour 
1a Indicated by the equality of two adjaoent tin\i!." 

••••• 
A CoRRECTION.-An accidental erIor exillts In tbe de­

aeriptioll of the bolt cutter of t.he Wood and Light Machine 
Co., which appeared on the lint page of our IlIlUe of May 9. 
The beginning of �he detailed reference should read: "A ill 
tbe face plate of the die holder," etc. Instead of the follow· 
ing I8ntence .honld appear: B is t.he head, caused to revolve 
by proper meehanllm, through which pasll8ll a mandrel, 
moving �ly back and forth, In the spindle, C. 
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Tn green color of the boron flame may:be very welIllhown 

by boUlng a mixture of boracic add, alcohol, and .ulphuric 
acid, and ipitiDg the vapor. 
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