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Magnetic Ticturbance

TIHERE was a considerable disturbance of the magnetograph
recorded herc on March 1§, and had the photographic curves been
developed on that day, we should probably have predicted the
occurrence of the aurora seen during the evening, The carth-
currents, which are necessary concomitants of magnetic disturb-
ances, were probably intense enough to causa the disarrange-
ment of the cable tests referred to by Mr. Willoughby Smith,

G. M., WiirPLE

Kew Observatory, Richmond, Surrey, April 7

The Samsams

Frow a note in last week’™s NATURE it appears that during
his recent explorations in the Malay peninsula M. Delouell
claims to have discovered the ‘bitherto unknown” Samsam
people,  Allow me to state in reply that T have long been aware
of the existence of these half-caste Malay and Siamese communi-
ties.  They will be found duly recorded and described at p. 642
of my ethnological appendix to the * Australasia” of the Stanford
Series, published in 1879, They appear to be now mostly
Mohammedans, speaking what is called a mixed Siamese and
Malay dialect, and otherwise forming an cthnical transition
between these two races. A. . KEANE

University College, Gower Street, April 4

Meteor

Last cvening (April 3) I saw a fine meteor at 8h. 21m. G. M. T.
(£ 1m.). T was walking along the street at the time and look-
ing at Algol, and so only caught sight of it during the last few
moments of its apparition. Its path as observed was from a 80°
North 5 2° to e 76° South 8 4°, when it disappeared behind
houses. 1t seemed quite twice the brightness of Jupiter, and
about 3' diameter; colour, chrome yellow; duration, three
seconds. It left no visible train. H. SADLER
Clapham, April 4

STEEL GUNS?
HE whole of this part of the Proceedings of the
Naval Institute is occupied by detailed accounts of
the steps taken to prepare the way for the establishmment of
Steel Gun Factories for the United States. We are in-
formed that, while the rest of the world has advanced
with the progress of the age, the artillery of the United
States has made no step forward. Artillerists and advo-
cates for providing adequate means of defence have
laboured under many difficulties during the last twenty
years, while regret is expressed that personal intcrests
have cntered so largely into the discussion of a question
of such magnitude. In the House of Representatives it
was declared that the fortifications of that country were
in an absolutely worthless condition for all purposes of
warfare.

Early in 1882 communications were opened with the
owners of the chief foundries and stecl works of the
United States, but no firm could be found which had ever
made steel guns.

At length the President of the United States was
authorised and required to sclect six officers of their army
and navy to_ekxamnine and report respecting the neccs-
sary navy-yards and arsenals. Accordingly, the President
named six officers (April 2nd, 1883) to form the Board of
Gun Toundry, and one of their number, Licut, W. H.
Jaques, U.5.N., was clected secretary to the board. Their
report was dated February 16th, 1884, The Board found
it necessary to seek information in Europe, and make
visits to Iingland, France, and Russia, in order that they
might reply satisfactorily to the Act of Congress. There
they were well received, and had every facility afforded
them in making their inquiries. The aim of Lieut. Jaques,
U.S5.N.,, in his communication to the Naval Institute, was
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to show the necessity of steel gun factories to the United
States, to extend the information collected, and to provide
a book of easy reference to the details of modern ord-
nance. He has produced a work which ought to warn
and instruct us.

The Board in their Report give an account of the intro-
duction of the coil system of building up gunsin IEngland ;
of the cost of the system to this nation; of the forty-
pounder Armstrong, adopted for the navy in 1859, and of
the constructing of one hundred of the I10-pounders
before any experiments with them had been concluded.

Of four guns under trial, threc showed a separation on
the outside between the trunnion-ring and the coil behind
it. The fourth showed a separation all round, but to less
extent. All the guns expanded in the shot chamber and
part of the powder chamber, and the bores were elongaled.
Much of these defects, no doubt, arose from excessive
friction between the lead-coated projectile and the gun,
which caused an unnccessary stress upon the gun.

The first visit paid by the Board was to the Elswick
works. They remark: ““ The establishment at Elswick is
thoroughly equipped for heavy work, and has produced
the largest guns in the world, . . . The shops are supplied
with an abundance of fine tools,” page 583. They have
a hammer of thirty-five tons. *The advantages of the
Whitworth manufacture are also recognised, and a forging
press is being introduced.”

They next visited the Woolwich Royal Gun Factories,
which are stated to have had in 1873-4 a capacity for the
production of 6,000 tons of guns of various calibres per
year. “’The transition state in which the Board found the
Woolwich gun factories is due to the change from muzzle-
loading to breech-loading, and the substitution of homo-
geneous metal for the wrought coil” (page 589). The
Board give a list of the chief tools in the Arsenal, as
boring machines, planing machines, &c. There are four
travelling cranes of 60 tons, six of 30, and six of 235 tons
capacity. There are also : one steam hammer of 4o tons,
one of 12 tons, one of 10 tons, two of 7 tons, besides
many smaller ones. The steam power in the Royal Gun
Factories is supplied by forty boilers of go-horse power.
“The plant at Wogelwich, because of its transition state,
contains very little worthy of imitation in planning the
erection of gun factorics in the United States.”

The Board next visited the works of T. Frith & Sons,
Sir John Brown & Co., C. Cammell & Co., and Sir H.
Bessemer, all of Sheffield, and Lieut. Jaques gives full
accounts of the most recent furnaces and methods em-
ployed there in working steel, illustrated with many beauti-
ful plates. He also gives an account of the manufacture
of compound armour, under the patents of Wilson & Lllis;
as well as of the trials of armour plate made at Spezzia,
and of granite forts protected by iron plates at Shoebury-
ness in 1383,

““The new departure in the system of gun construction,
described farther on in this report, will demand from the
Sheffield stecl manufacturers increased effort. Up to the
present time the only portion in the construction of the
Woolwich gun that required steel was the tube. . . . The
new construction reguires that steel shall be used through-
out, and the castings for the jackets for guns now in hand
at Woolwich can hardly be supplied from Sheffield ”
(page 630).

It is remarked that in one important establishment
preparations were being made for the introduction of a
large press, to take the place, or supplement, the work of
the hammer. The Sheffield steel manufacturers are en-
tirely sceptical as to the advantage or practicability of the
compression of steel in the liquid state, and although they
concede the efficacy of forging under hydraulic compres-
sion, they consider it an objection to the process that a
much higher temperature will be required for the press
than for the hammer.

Sir Joseph Whitworth’s works at Manchester were
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visited, where they enjoyed the privilege of carrying on
their investigations within the works. “It may be dis-
tinctly asserted that the experiences enjoyed by the Board
during its visit amounted to a revelation” (page 633).

“The distinguishing characteristics of the Whitworth
fluid-compressed steel are homogeneity, strength, and
ductility. It is made of various tempers to suit all pur-
poses, particularly where it is exposed to sudden and
violent strains. . . . No other metal possesses the same
endurance” (page 633). Sir Joseph Whitworth is said
to have remarked that, “ Guns of enormous size are now
being made at Woolwich at an enormous expenditure. . . .
But if monster guns were wanted, they could be made at
Jar less cost by means of the Siemens-Martin process and
fluid compression. . Supposing a hoop was wanted, say,
20 tons weight, the time required for its production would
not, commencing with the raw material, he believes, be
more than one-tenth the time required by the forging, coil-
ing, and welding processes. . . . The Board witnessed the
operations of casting followed by that of liquid compres-
sion, the enlarging of hoops, the drawing out of cylinders,
and the forging of a solid ingot. The unanimous opinion
of the members is that the system of Sir Joseph Whit-
worth surpasses all other methods of forging, and that it
gives better promise than any other of securing that
gnigormity so indispensable in good gun metal” (page

42).

In France, as in England, the most friendly welcomes
were tendered te the Board. The Government has ob-
tained an immense increase of its resources by encouraging
private industries. The foundry at Ruelle has become the
principal, if not the only, establishment for the manu-
facture of the larger calibres designed for the navy and
coast.

“Tt contains the most remarkable collection of tools of
the age. They are designed for guns of 34 cm. (134 in.)
and upwards, and have a capacity for handling guns of
160 tons in weight and 60 feet in length ” (page 688).

“1It seems as if in France the happy mean has been
reached by which the Government and the private indus-
tries can work harmoniously towards the accomplishment
of a national object. In a combined system of this kind,
it is very important to be assured that there exist mutual
checks which act to prevent one party imposing improper
or hard terms on the other” (page 689).

For tubes and hoops for large guns the supply is limited
to the works at St. Chamond and at Le Creusot ; the
former having a steam hammer of 80 tons and the latter,
one of 100 tons. At Le Creusot are situated the most
important steel-works in France. ‘¢At no other place in
the world is steel handled in such masses, and it is safe
to say that no proposed work can be of such magnitude
as to exceed the resources of the establishment” (page
693). There is assembled an array of steam hammersnot
equalled in the world. They have three cranes capable of
sustaining 100 tons, and one 160 tons. Ior the prepara-
tion of metal for cannon and armour-plates Le Creusot is
thoroughly equipped.

Little need be said of Germany, as that country depends
almost entirely upon Krupp’s establishment for the supply
of its guns, and the Board were not allowed to examine
his works, for they were informed that the works at Essen
cannot be seen, as “these are closed to all but those who
have special business of inspection of war material on
order.” Krupp enjoys great advantages in having practis-
ing grounds at Meppen 10% miles long, and at Dilmen of
4% miles, Near thirty years ago Krupp planned his 50-ton
hammer. He is constructing a 121-ton 16-inch gun of
35 calibres length for the Italian Government.

The Russians formerly patronised Krupp, but of late
they have begun to manufacture guns at home, with the
assistance of private firms. Like many of the great steel-
works of Europe, the establishment at Aboukhoff is in a
transition state. They possess ten steam hammers, vary-

ing from a 1-ton to a §o-ton. The most important im-
provement which has recently been introduced is Sir J.
Whitworth’s system of liquid compression.

Certain recommendations are made respecting the pro-
duction of guns for the United States. As examples of a
practical partnership between a Government and a private
company, in working towards a national object, the ex-
periences in England and Russia are very instructive, and
warn against the adoption of such a system. As an
example of depending alimost entirely on private works,
Germany is a perfect instance. As an example of depend-
ing alone on Government works France was a perfect
instance before the T'ranco-German war. “ How entirely
France has now altered her system is shown in a previous
part of this report ; her present practice is theoretically
perfect, and it has proved to be practically efficient. Her
Government establishments are still retained, but as gun
factories simply, in which the parts are machined and
assembled, but for foundry work she depends upon the
private industries of the country” (page 843). But still
the Government is careful to secure good advice in con-
trolling these private establishments, for on one occasion
it was considered desirable to require the steel to be
supplied to be subjected to additional tests. When the
steel manufacturers at home resisted this the Government
gave the contract to a foreign firm which was willing to
comply with their requirements.

An inquiry, instituted in 1882, showed that the cost of
steel construction in Europe was then as follows :—Krupp,
51to 60 cents (264. to 304.) per pound ; Whitworth, 38 cents
(194.) per pound ; Woolwich guns, 30} cents (154.) per
pound ; Land service guns (France) 48 cents (24d.) per
pound ; but, it is added, the price of French construction
has been greatly reduced (page 852).

From the short extracts we have been ableto give from
this most important and instructive work it must be
apparent that the private firms in Germany and France
are much in advance of those in England in respect of
the magnitude of the steel-works they are able to cxecute,
but only in consequence of Government encouragement
and patronage. There are in those countries steam
hammers in operation at least double the weight of any in
use in this country. And yet, it must be remarked, these
hammers are of English invention, and that the best
armour-plates manufactured on the continent are made
according to an LEnglish paitent. The Dessemer process
and the Siemens furnace arc there much used. But it is
equally plain that we have at Manchester and Sheffield
several firms capable of successfully competing with the
world, if they receive that support which a Government
only can give.

After the failure of the r1o-pounder B.L. Armstrong
gun above noticed, it is remarkable how suddenly the
system was abandoned. [t was quite plain that the evil
arose from the obstruction to the initial motion of the
shot, and from the enormous friction all along the bore.
But there seems to have been no rcal effort made to
remedy this evil. If the lead coating did not prove satis-
factory, why not rifle a condemned gun on the shunt
principle and try studded shot? The original B.L. guns
seem to have been much better proportioned guns than the
M.L. guns which superseded them, for in a lecture de-
livered before the Royal United Service Institution about
1873, it is remarked that “A long B.L. 4o-pounder con-
verted into a M.L. 47-pounder is remarkable for the small
amount of resistance it gives, and for its great accuracy of
firc. . . . The regularity of the resistance of the air is also
very remarkable,” Z.¢., when compared with the shooting
of service M.L. guns of the same date. There is no
known reason why this gun shot so well, except from its
extra length, But the hint was not attended to. And the
shortness of the English M.L. guns has been often re-
marked. Thus at the famous contest at Tegel, in 1368,
between a g-inch 123-ton M.L. “Woolwich” gun costing
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41,500 and a Krupp 9i-inch B.L. gun of 14} tons costing
43,453, the length of the former was 1255 inches and
that of the latter 157°6 inches. Great complaints were
justly made of the unfairness of the comparative trial, be-
cause, while the English gun was strictly confined to
service conditions, the German gun was repaired and
altered so that every feature of the original combination
was changed. After some months’ delay Krupp raised
the initial velocity of his gun from 1,115°3 f.s. to 1,286 or
1,414 f.5., according to whether a 336 1b. shot or a 275 1h,
shell was used. 'Timc has now decided this contecst.
Here we remark how ready Krupp’s party were to notice
defects and apply remedies. 1f the English party were
debarred from effecting improvements at Tegel, they were
free to improve at home. They had seen that it was
possible to construct a 9}-inch B.L. gun, firing lead-coated
projectiles, which could compete with an English 9-inch
M.L. gun. But we do not hear of any further attempts
having been made to render the rto-pounder (about 7
inch) B.L. Armstrong gun an efficient weapon.

Last spring we were informed by authority that the new
B.L. gun then about to be constructed would be dowble
the length of the old B.L. gun. And quite recently the
Z%mes intimates a doubt about some newly constructed
guns having sufficient strength in front of the trunnions to
resist the full charge for which they were constructed.
Now some years ago we heard a good deal about the
doings of a Committee on Explosives, which carricd on
experiments for scveral years, and at last reported. What
could be the use of such a committee if it did not furnish
rules for progerly proportioning the strength of guns, and
for determining the proper length of bore required for the
profitable consumption of charges of slow-burning powder?
Although Rodman and the pressure gauges and chrono-
scopes appear to have failed to give reliable results, it
would not be difficult to contrive experiments which would
give the practical valuc of cveryinch in length of the bore,
and at the same time show the effect of great length of
bore upon the steadiness of the motion of the elongated
projectile.

In October, 1883, it was stated in the papers that some
comparative trials had been made at Portsmouth before
“my lords,” between a Krupp and an English 6-inch B.L.
gun, “ greatly to the advantage of the former.” A Krupp
gun fired a 64 1b. shot with a 14 Ib. charge and the English
gun a 100 lb. shot with a 34 Ib. charge. That is, the
charge of the Krupp gun was two-ninths, and that of the
English gun three-ninths of the weight of its shot. This
increased charge might be a positive disadvantage to the
LEnglish gun if it was a short one, This isa case requiring
the most careful and candid investigation. Any fine
morning a thorough comparison of the performances of
these two guns might be carried oul in a searching man-
ner, if only known means of doing this were employed.
In order to succecd in gun-making it is absolulely neces-
sary for careful experiments to be carried out to clear up
anomalies, such as we have mentioned.

This work is illustrated by seventy-eight most carefully
exccuted plates of guns, carriages, large steam hammers,
and cranes, furnaces, plans of works, &c., and it concludes
with estimates of the expenses of cquipping a gun foundry
according to modern requircinents, T°. B.

ON THE FORMATION OF SNOW CRYSTALS
LROM FOG ON BEN NEVIS

IN addition to the actual fall of snow, hail, &c., there is

on Ben Nevis a form of solid precipitation” scarcely
known on lower ground, but of almost daily occurrence
here. In ordinary weather the top of the hill is enveloped
in drifting fog, and when the temperature of the air and
ground is below freezing this fog deposits small crystalline
particles of ice on every surface that obstructs its passage.

These particles on a wall or large sloping surface, so well
described in a recent letter in NATURE (vol. xxxi. p. 216),
combine to form long feathery crystals; but on a post or
similar small body they take a shape more like fir-cones,
with the point to windward, Whether this deposition is
from the vapour of the fog directly or from actual particles
of frozen water carricd along in it is not very clear. The
forms and arrangements of the crystals vary according to
the form of the surface to which they adhere, but all
belong to this feathery or cone type, the branches lying
at an angle of 30° with the main axis pointing to wind-
ward. They arc formed wherever the wind blows past
an obstructing body. On a flat board they gather first
and most abundantly near its edges, forming a most
beautiful border around it ; while the centre, which T sup-
pose the wind does not directly reach, remains clear. A
round post, on the contrary, has an almost uniform crop
of these crystals all over its windward half, and so accu-
rately do they point to windward that it is possible to
trace changes in the direction of the wind from the
successive layers of crystuls lying at different angles.
The rate of growth varies with the density of the fog and
the speed of the wind, but for the ordinary winds and
fogs of this exposed position about half an inch per hour
may be taken as a rough average. I have never seen it
exceed two inches per hour. If there is a damp feeling
in the alir, if in fact it is mist that is passing rather than
fog, the crystals are icy and hard ; but when the tem-
perature is well below freezing and the fog feels compara-
tively dry, they are looser in texture, seem when first

| formed to be attached by a mere point to whatever they

are on, and are pretty casily knocked off. There is prac-
tically no limit to their growth ; last winter during a long
continuance of strong south-westerly winds and cold
weather a post 4 inches squarc grew into a slab of snow
some 5 feet broad and 1 foot thick in less than a week, the
crystalline mass then fell off by its own weight and a new
set began to form.

The effect of this growth on all the instruments exposed
to its action may be easily imagined. Nothing keeps its
shape or colour. ‘The louvres of the Stevenson’s screen
for the thermometers become serrated with rows of teeth
which quickly coalesce into a solid mass completely
stopping any circulation of air inside the box. The use
of exposed radiation thermometers, black bulb 7 vacwo,
&c., is rendered well nigh impossible, as these delicate
glass instruments would run serious risk of breakage in
clearing them of the deposit, while their readings would
have little value, being merely the record of the tem-
perature inside a more or less opaque mass of snow.
Very often the rain-gauge is coated with these crystals
an inch thick on its windward side, while not a particle
is to be seen inside. Ordinary anemometers of the type
of Dr. Robinson’s cup instrument become useless ; the
cups are no longer hemispheres, but irregular hollow
bodies bristling all over with pointed crystals, and the
arms carrying them increase to many times their original
thickness, thus offering much greater surface for the wind to
act on.  Under such circumstances the anemometer at the
Observatory is usuallyleft to its own devices, and grows into
an irregular mass of snow scarcely showing any trace of
its original outline, to be cleared again when dry weather
or a thaw gives it a chance of working. When the fog
comes on while the ancmometer is still turning, the crys-
tals form chiefly on the outside of the cups and around
their cdges, leaving the insides pretty clear. The arms
carrying the cups get completely covercd, and on the
diagonal stays supporting the arms the crystals show a
beautiful “twined” structure pointing downwards and
outwards on each side.

Occasionally the crystals are simokey-brown in colour
instead of white. For example, those found on December
23, 1884, were distinctly brown, but on the 24th these
were overlaid by a pure white set. What causes this
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