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CURRENT TOPICS.

8ir Hiram Maxim.—There are many reasons for feeling
gratified that the list of new year honours should contain the
name Hiram Stevens Maxim. In the first place Mr. Maxim
brought to this country, in his own person, one of the finest
types of the American inventor. The mechanical ingenuity
of the American, unfettered by old-world ideas, is a justifiable
subject for admiration over here. This faculty for invention is
at the root of American commercial prosperity. It isasengi-
neers that they have established their national position in the
world. For many years past Mr. Maxim has provided us
with a sample of the inventive faculty, applied to commercial
ends and achieving financial prosperity. A well-known type
of inventor is he who borrows the price of the patent fees, at
the same time that he promises to remember yvou when the
world has acknowledged his services. It is refreshing to turn
from contemplation of such as this to an inventor who is
sufficiently commercial and practical to invent on a salary of
£5.000 a year, the shareholders >f his Company being glad to
secure his services and finance his ideas at whatever price he
demands. This is the true inventive faculty. An ipvention
is not merely a clever idea, it is an idea that has been worked
out with the help of the modern workshp and of unstinted
capital. No inventor is so practical as he who labours to
produce something which his company can make at a proht.
When in the gun business Mr. Maxim's hobby was flying

machines, and while this has not been brought to fruition, experts
are agreed that Mr. Maxim’s motor was a triumph of inven-
tive logic. Now that Sir Hiram has given up much of his
active contact with the gun business, his main attention is
devoted to motor cars, where his practical methods of evolv-
ing the perfect ultimate design, coupled with his (ine know-
ledge of light motors, will no doubt lead to useful results.
The old war-horse has a lot of lite still in him, and we still
regard him as a promising man with a career ahead. Ot all
things connected with his knizhthood perbaps the most pi-as.
ing is the fact that his adopted couitry's recogmtion ot his
services will for ever render nugatory the efforts of those, con-
nected to him by ties of blood, who attempt to belittle the
fine reputation that is his.

Theoretical Bizes and Actual Gauges.—For the timne being a
sort of stagnation seems to have affected the gun trade in the
matter of giving effect to the new chamber sizes adopted by
the two gunmaking associations. The chief question seems to
be one of gauges. It isall very well to fix up a set of standard
sizes, that is, on paper, but it is quite a different matter to im-
posc those dimensions on so many pieces of hardened steel.
It is something quite new in the history of the gun trade to be
asked to work to a definite size, and there is a good deal of
interesting employment at the disposal of those who observe
the manner in which the new sizes are received. While in
conversation with a provincial gunmaker, the other day, we
were informed that he had no need to make any change in his
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present practice. It appeared that his sizes were about two-
thousandths of an inch larger all round than the published
sizes. He stated that as the adopted sizes were the minimum
gauge, and as he worked exactly to his own gauges, there
would remain a useful toleration of two-thousandths. This is
no doubt the spirit in which the new gauges will be received in
a good many quarters, but it is certain that the reform will
ultimately be forced upon the most obstinate opposers of
innovation. To us it seems a shame that any gunmaker should
deliberately make his chambers two-thousandths larger thanis
necessary, for by so doing he takes that much away from the
life of the gun, in so far that, 'were this metal left in the
chambers there would be that much opening for cleaning out
the chambers in the future after continuous wear has spoilt
their surface or neglect has corroded them. When, however,
there is an adequate supply of accurate gauges, things will be
materially improved. In the meantime we must expect that
sportsmen will insist on the chambers of any new guns they
may order being accurate to the recognised sizes.

Gunnery in the Navy.—Since writing on the subject of the
prize-firing in the Channel Squadron, in our issue of October
last, details are to hand of the remarkable results achieved by
H.M.S Terrible. Her g'2-in. guns gave an average of 60 per
cent. of hits, which is a satisfactory enough performance; but
the most noteworthy practice was gained with the 6-in. guns
on the broadside, which yielded an average of 76:8 per cent.,
consisting of 8o hits out of the 104 rounds fired by the 12 guns
in question. This may be compared with the results attained
throughout the Navy in 1899, when an aggregate of 2,347
rounds recorded 664 hits, or only 28 per cent. Taking the
Terrible's performance in detail, four of the guns actually made
100 per cent. of hits, 38 hits to 38 rounds; and the best eight
gave an average of yo per cent. Unfortunately, three guns
served to bring the average down considerably below the
achievement that might otherwise have resulted. But the
record is of special interest when the name of the captain of
the vessel is remembered. Captain Percy Scott commanded
H.M.S. Scylla in 1899 in the Mediterranean, when that vessel
broke the record with 8o per cent. of hits. He is now in com-
mand of the Terrible, which again breaks all existing records.
It appears, therefore, that the captain counts for something in
gunnery results, and that he exercises considerable influence
on the men behind the guns, which bears out our previous
remarks on the subject.

Pressures and Imaginations. —We take the somewhat unusual
course of calling the special attention of our readers to the
papers on pressures which are now appearing in our columns
under the heading of * Lectures to Young Gunmakers.” So
much nonsense is written on pressure testing in connection
with fire-arms that it is well, once in a way, to set out the
radical principles of these experiments. What we now publish
is sufficiently authenticated by the reputation of the author to
be above suspicion. Those, therefore, who profess a know-
ledge of this subject should cease for a time to air their want
of appreciation of essentials, and devote the time so set
free to a study of the laws underlying the testing of
pressures. If they find themselves incapable of grasping the
substance of a lecture addressed to young gunmakers, then
they should cease to educate the world at large on a subject
that is admittedly beyond their comprehension. If, on the

other hand, they can appreciate the simple rules laid down,
let them cease to use arguments, quote illustrations, and lay
down fictitious laws of their own moulding which have nothing
to do with pressure testing. As we have before indicated, it is
time that pressure testing should cease to be the happy hunt-
ing ground of the irresponsible shooting journalist, whose chief
equipment is a free supply of involved language. complex
technical expressions, and, above all, confidence that the
gullibility of his editor and the ignorance of his readers will
prevent him from being found out.

Lord Armstrong on Patent Law.—The occurrence of the
death of Lord Armstrong, whose notable career is dealt with
at length on another page of this issue, serves to recall the
very strong position which this distinguished inventor took up
with regard to patent law. He viewed the existing legislation
on the subject with absolute hostility, and complained without
ceasing of its obstructive effect upon the inventor. For
example, he was used to quote the case of a man who may
conceive an idea which he, quite possibly, will not have skill
or knowledge sufficient to develop into a practical success.
Yet, if he can put the idea into a concrete form, he may make
it the subject of a patent, thereby obtaining a virtual mono-
poly which will restrain other and more competent men from
developing the latent possibilities of the idea. In effect, this
is a national, almost more than a personal grievance, and
constitutes a survival of the abuses of the system of mono-
polies inaugurated during the reign of James I. Lord
Armstrong was evidently in favour of imposing greater res-
trictions on the granting of patents, for he was very pro-
nounced as to the impossibility of knowing what could be
invented or used, owing to the * perfectly frightful’ number
of patents already in existeuce. And moreover, while many
of those could not perhaps be enforced in law, yet the wiser
course often is, undoubtedly, to accept them as valid rather
than incur the expense of proving them to be otherwise. He
believed, in fact, that the whole system was unnecessary, and
that the only complete remedy for its abuses was to be found
in its abolition—which is certainly a drastic method of solv-
ing the difficulty. Failing this, he was of opinion that an
improvement might be effected by the establishment of special
tribunals for the granting of patents and the trial of cases con-
nected with them, by making licenses compulsory, and by
withdrawing the right to patent foreign inventions. It is
indisputable that the present conditions of legislation are more
apt to stifle invention and impede natural progress than to
fulfil the obvious purpose of assisting a forward movement.

EXPLOSIVES OF UNREGISTERED PREMISES.—
At Aberdare, Mr. Rees Summers, the manager of the Aber-
dare Workmen’s Co-operative Society, was summoned for
keeping a quantity of explosives on premises not registered
for the purpose. The police officers, who visited the premises,
found three boxes of mixed explosives, weighing about 25 lbs.
each, in the shop, and three other boxes and some loose black
gunpowcjer in the safe in the warehouse. The manager ex-
plained that he was ignorant of the provisions of the Act, and
the superintendent pointed out that even with registration
only 50 lbs. could kept in the condition under which these
explosives were kept. A fine of 20s. and costs were inflicted
in this case.
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REGISTERING THE GUN TRADE.

Tue Gunmakers' Association has given consideration in
open meeting to the frequently advocated policy of registering
the gun trade. The strictly non-committal resolution which
was passed thereon at the General Meeting, of which the
minutes are published in this issue, provides an idea of the
difficulties attendant upon such a policy. On broad, general
grounds the business of a gunmaker is one demanding a
high grade of skill and a wide experience, and the existence
of a diploma certifying that the holder possesses these attri-
butes would be of value in proportion to the care and dis-
crimination exercised in awarding it. It is all the more
necessary that a gunmaker should exercise skill in his pro-
fession, since accidents of a more or less serious character
are liable to follow from ignorance on the maker’s part of the
character of the weapons he places in the hands of his
customers. It may be argued that the gunmaker, so-called,
is frequently a mere retailer of goods supplied by the actual
manufacturers of guns, cartridges, and so forth; but even so,
it is difficult to find the gunmaker who is not called upon in
all maoner of ways to act as an expert. Whether it be a
matter of repairs, gun fitting, adjustment of sights, recommen-
dation of suitable amnmunition, or any other of the thousand
and one items that form his daily routine, he is, under all
sorts of conditions, consulted as an expert, and his advice is
taken by bhis clientéie in recognition of his position as the man
who knows. Quite apart from the lesser matters already
enumerated, a gunmaker should, of necessity, be a fine judge
of workmanship. All sorts of firms offer him their goods, and
even the gunmaker who only purchases completely finished
arms is at all times called upon {o make his selection in a
way that will guarantee a good article for the customer who
subsequently purchases a weapon. The terrible rubbish
that one sees in the shop windows ot pawnbrokers and other
unskilled vendors of guns is in itself evidence that honest gun
vending calls for qualities and knowledge of a special order.
What is wanted is that the sportsman should realise that there
is a difference between the mcre shopkeeper and the man
who has devoted a life-time to understanding the gun
business.

Admitting what is so clear, viz., that some distinction should
be drawn between the skilled gunmaker and the host of mis-
cellaneous retailers who sell guns as part. of a general trade
in hardware, leather, cutlery, and unredeemed pledges, it
becomes necessary to determine what qualifications should be
required of those receiving the diplcmas, and what authorita-
tive body should apply the test of fitness. The Gunmakers’
Company of London was originated some 250 years ago for
objects very similar to these, and a suitable revival of the
privileges granted to it by Royal Charter would no doubt do
much to benefit the conditions of the gun trade in this direc-
tion. But the present day representatives of this body are
not addicted to violent exertion, and are quite satisfied to see
year after year roll by with no more distinguished service ren-
dered than the proving of guns according to the Act. It is,
therefore, hopeless to suggest that aid should come from the
direction whence, on moral grounds, we have a right to look
forit. Hence it is waste of time to consider the Gunmakers'
Company as within the region of practical politics. The Gun-

makers’ Association, on the other hand, is a young body with-
out traditions, statutory power, or wealth, and consequently
anything it may attempt must be restricted in accordance
with these limitations. Obviously it would be a self-constituted
authority, so that any certificate it might issue could not have
any very great value to the holder at the outset, though, as
years go on, and the care exercised in the allotment of these
certificates became wider known, they would ultimately have
a value of their own, to be measured by the satisfaction of
those who possess them, and the desire of those who don't, to
remedy the omission. Whether or not the certificate should
be one granted to all members of the Gunmakers’ Association
has yet to be considered. In our opinion, the duties of the
Association are so miscellaneous that many traders would
be in sufficient sympathy with its objects to become members,
and thereby help it with their subscriptions, who might not,
at the period of their election, be of such standing and ex-
perience in the trade as to warrant their receiving, for a time
at any rate, the certificate of their association.

In fixing the conditions of issuing such a certificate it would
be necessary in the first place to bear in mind the class of
gunmaker who is most capable of satisfving the needs of his
patrons. To our way of thinking, an all-round knowledge of
the business is of greater importance than the capacity to
earn journeyman's wages at one or other of the branches into
which gunmaking is split up. Obviously the man who com-
bines the general knowledge with that of the practical work-
man is the best; but there are so many efficient supervisors
of first-class gun businesses who are not mechanics that we
are bound to admit that such general knowledge carries with
it the capacity to run a gun business with due regard to the
scientific questions that continually come up for treatment.
In this same connection it must be remembered that guns
are sporting weapons, and that a practical shooting man with
years of miscellaneous experience in the field at his back is
able to master the problems of gunmaking when actually
brought into the trade with a thoroughness equal in many

" respects to that of the other class of gunmaker who enters the

business by the route of the workshop. Examinations, draw-
ing classes, and applied mechanics are, therefore, more suit-
able for the apprentice and the learner than for the full-blown
mnaster of a business. His qualification is of necessitylargely a
questionof what he has picked up, as evidenced by what he has
accomplished. A gunmaker’s certificate should, therefore, in
the present conditions of the trade be granted on elastic
principles; but the certificate should itself state the par-
ticular reason for which it is granted, so that the practical
man should receive full credit for the tuition he underwent in
his youth and in his days of early manhood. On the other
hand, the clever business man and the competent director of
the mechanical operations carried out in his workshop should
also secure suitabie recognition, based on the records of the
business which his energy, and special knowledge acquired
over years, have enabled him to build up. Certificates
granted on these lines might prove a practical success, but
much of their valuc would depend upon the means taken to
cnsure, by suitable notices, issued in advance of the granting
ot the certificate, that no one unworthy of the honour should
slide through, and so detract from the value of the mark of
honour granted to others who deserve it.  The only dithiculty
that is at all serious is the possibility of splitting the associa-
tion iuto two camps—certihcate holders and non-holders.
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INCIDENTAL JOTTINGS.

The year 1901 opens under the auspices of
the noble ‘reformer” which is quite
orthodox, not to say commendable, and 1
trust I may not bhe charged with ¢ cheap
cynicism " if I express a wish that these grand New Year's
resolutions may not, like a new diary, show a diminishing
interest as the novelty wears off, and the volume is relegated
to the shelf beholden of all observers by its title only, long
after progress has ceased therein. Personally I am no great
believer in reform by hybrid committees, which generally ends
in a compromise of good and bad suggestions and ideas, and
a nebulous summing up, which in its ambiguity and
endeavours to spare such departments as are condemned,
savours somewhat of the Irishman's defence for having
cracked a kettle he borrowed, on the grounds (1) that he
never borrowed the kettle, (2) that it was cracked when he
had it, (3) that it was all right when he returned it !

SUGGESTIYE
SHADOWS.

In the matter of the new War Office Com-

SIR GEORGE mittee, the dramatis persone shows the cast
TO ARMS. to bea good one, but special interest will
certainly be centred upon Col. Sir George

Clarke. This gentleman happens to know where reformation

is needed, and all the other members would find it a difficult
task to commence before the idiosyncrasies of the present
system were explained. This explanation is not to be found
in angry letters from small contractors in halfpenny papers,
nor in the leaders of such papers inveighing against the War
Office upon matters they know little about, for these hang
upon the fringe of the greater questions. Nor is it entirely a
question of the men who are appointed to administer, though
much has to be answered for in the system of their training.
* Red tape " is the motto of the Civil Service—advancement
automatic, qualifications problematic. One often sees a
senior high-salaried official in an important post who is an
absolute fool to his junior. The latter does the “deviling,’
and, if he does not kill bimself with overwork, may possibly
succeed to office in his decrepitude.

Now what would Mr. George Gibb, the

THE MAGI  manager of the North Eastern Railway,
(NORTH say if his staff were appointed, trained, and
EASTERN). run on the same lines? Would that

gentleman ever have left the Great Western
Railway for York, or would he ever have had the chance of
showing his enormous capacity as a clever manager under
Civil Service routine ? It is a difficult problem to tackle, as
it involves so much hardship for the less capable men who
work equally hard with the others. The Civil Service is like
an enormous trade union, where the merits of the individuals
have to be sacrificed for the community, and years of service
and deaths in the senior ranks count more for advancement
than capability. But if we are going to reform let's begin at
the root of the matter—Civil Service men or outsiders. Do
the War Office pay remunerative salaries to secure the very
best men? No, emphatically no. Here, then, is a lead, with
a special refere: ce to the administrative and technical staff.
It may be a little difficult to get at the true facts, and to
snggest 1 genuine remedy, but it wants doing.

Mr. William Mather ought ably to second
Sir George Clarke and Mr. Gibb, being a
man of much commercial knowledge and
practical ability. But I do not think Messrs. Mather & Platt
have had much to do with the War Office, so here again the
difficulty of diagnosing will influence the prescription. One
of the problems met with in selecting a committee is to be
careful that no member is commercially interested in the
appointment. This cuts both ways. This particular appoint-
ment will, however, satisfy one political party. if not both. As
for the remaining members they are neither * Matchless
Cleanser ” nor ** Homocea ": but they are universally well
spoken of as men brimful of ideas, many of which are good.
Mr. Dawkios is a successful Civil Service man, Sir Charles
Welby has spent some nine vears as private secretarv
to ministers of war, and Mr. Beckett is a much respected
banker who should render valuable services in several direc-
tions, being a long-headed Yorkshireman.

POT POURRI

It would not be proper to leave the sub-
COMPLIMENTS ject of War Office reform without attacking
OF THE the one subject which makes our blood boil
SEASON. with indignation, and that is, giving orders
for our guns to foreign contractors, and for
other articles which we can ourselves manufacture to foreign
merchants. There are at least half-a-dozen firms in this country
who could have made those guns had they been asked. Was it,
do vou suppose, from motives of curiosity they were pur-
chased. for it so one or two would have sufficed, and, if good,
could have been easily copied in the same way as the Germans
buy and copy American machinery ? The War Office answer
is incomplete—that British firms who inight have competed
were full of work before they were asked. Some other firms
have been choked off in infancy; and the War Office knew
it, and were possibly shy of asking favours for fear of being
asked to wipe previous moral stores off the slate.

It is more than gratifying to read of the
excellent shooting records made by the
gunners on H.M.S. Terrible on the China
station. Both the Powerful and the Terrible
are fitted with electrically propelled mountings for their
g'2-in. guns, which were built at Woolwich, and finished com-
plete. So little has been said of the innovation of electric
power to supersede hydraulics, that one almost felt it was
about to die a natural death, due to failure ot the mountings,
or Conservative prejudice at Whitehall. I am glad, however,
to see how it has asserted itself as a worthy successor to the
clumsy, antique hydraulic arrangements. The electric mains
are perfectly easy to handle and fit up inside a ship, and they
can be duplicated cheaply, and well protected from shell fire,
etc., much more so than hydraulic pipes. Only see that the
motors are good ones, and that there are a few spare ones in
the ship in case any get destroyed in action, and Jack can
work with far more confidence, knowing that no gun need be
put out of action, unless by actual damage to the gun or
mounting itself.

¢ TERRIBLE "
SHOOTING.

There is a terrible prejudice against any-

I8 QUEEN  thiog new in a battleship outside its con-
ANNE DEAD ? structional details. Most of its fittings are
made to pattern, sealed and sent to store

to guide contractors throughout the coming years. It takes
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an accident to get the pattern changed—even the engineers ‘

workshops are fitted with lathes made by the score and sent
to store—old-fashioned relics which fail to find a market any-
where else. But then they don’t pretend to mend anything on
board, only to patch till the ship gets home or a new part has
been sent out. Fancy an engineers’ shop on board with
electrically driven (foot power is mostly used now) machinery
of modern pattern, a few milling machines, and other labour-
saving tools. Portable electric drills, which are indispensable
in the dockyards, are strangers on a warship, where there are
¢ sufficient hands to work a ratchet brace’! Fancy Jack
sewing his togs with an official sewing machine! This would
indeed be going ahead of the times. Electricity and
mechanical appliances will one day have a good innings on
board all vessels from the first-class line-of-battle ship to the
fussiest little torpedo boat, and, at the same time, et us hope
that the engineer will be more honorably dealt with in receiving
the rank due to his position, which can hardly be said to be
the case at present. :

The Electrical Engineers’ Volunteer Corps,
which was attached to the Royal Eungineers
in the Transvaal, deserved all the honours
of the reception they received upon their
return from the Institution of Electrical Engineers at Covent
Garden Opera House. Thiscorpsis an object-lesson in practical
management. The late Dr. Hopkinson conceived the idea,
which the War Office approved of, but his sad accident in
Switzerland bereft the corps of his services. Mr. Crompton,
of Chelmsford, stepped into the breach, and a worthy sue-
cessor he proved. He impressed on the War Office the fact
that their official training was useless, so they gave him carte
blanche, and the results everyone knows. Within two years of
its inception the corps was trained, drilled, fought for ten
months in Africa, and came home again, wearing the laurels
it so gallantly won. = The novelty of a cycle scout at the end
of a wire, with a telephone retailing how the enemy were
situated, certainly was an innovation of a very daring kind, to
say nothing of traction haulage for big guns up kopjes, or
tapping the enemies’ wires instead of cutting them.

ELECTRIC
HEROES.

Since penning the above, the melancholy

THE ASSETS news has come to us of the death of Lord
OF Armstrong, to whom the original develop.
REPUTATION. ment of hydraulics, as a source of power in

working machinery, isdue. It is a pathetic

ncident that he should have passed away with the old

century, in which he leaves an indelible mark as one of the
greatest exponents of mechanical genius. Nor is this all, for
he combined the rare gifts of science and commercial ability.
His firm stands to-day stronger than ever, when his contem-
poraries are, most of them, far lower down the scale, and
many, including the Maudesleys, Penns, and others, are ouly
memories. It is a sad truism of the engineering world that
they believe in the commercial immortality of reputation, and
after the master-mind has gone, which probably created a
magnificent business, the successors wear the spectacles of
past glories, which only fog the vision in the atmosphere of
progress. It is pitiful to sec some of the old pioneer firms
with nothing but the plate on the door and the picture on the
wall to indicate the existence of a may-be world-famed reputa-
tion, whilst the sons of others, without the hereditary assets of

capital or distinction, are able to nullify these valuable
auxiliaries by the pursuance of an up-to-date, vigorous
advancement, side by side with the trend of time.

CycLops.

THE GUNMAKERS’ ASSOCIATION.

GENERAL MEETING.

A’'GENERAL MEETING of the Gunmakers' Association was
held at Effingham House on Thursday, December 20, 1900,
and there were present:—Messrs:- John Rigby (in the chair),
A. H. Gale, W. R. Leeson, H. J. Blanch, C. Boswell,
C. Rosson, and R. T. Woulfe.

MinuTeEs.—The minutes of the last general meeting were
duly read and confirmed. .

MEssaGEs oF REGRET.—Messages ot regret for non-
attendance were read from Messrs. C. Ingram Annan, J. T.
Musgrave, H. W. Holland, C. H. Clarke, J. F. Smythe, A. E.
Cole, T. W. Webley, H. A. A. Thorn, C. F. Liversidge, and
E. Harrison. .

APPLICANT FOR MEMBERSHIP.—Mr. Daniel Fraser, carrying
on business as D. Fraser & Co., Edinburgh, having been duly
proposed by Mr. John Rigby, and seconded by Mr. E. J. Rigby,
bhis election was unanimously agreed to.

" THE StaTis oF THE GuN TRrRADE.—The meeting then pro-
cecded to deal with the following item on the agenda:— -

To consider whether a practical policy could be evolved
for the purpose of securing some form of recognition for those
gunmakers who, by knowledge and special qualification, may
be considered experts in their profession, and, therefore,
entitled to some form of registration or certificateship which-
will tend to raise the stutus of lona-fide gunmakers, and
securing increased recognition for their productions -among
those of their patrons who look for expert knowledge from
master gunmakers. :

The object of putting the above item in the agenda forward
in this way is to see whether practical effect can be given to-
the frequently expressed opinion among gunmakers that
something should be done to educate sportsmen to appreciate
the difference between the mere vendor. of guns and the
skilled gunmaker who brings special knowledge and education
to bear in the pursuit of his calling.

The matter was considered, and- it appeared to be the
opinion of the meeting that some form of certificate might be
issued to members of the Gunimakers’' Association. But it
was decided that the question involved considerable difficulty
and should be rcferred to the Executive, with a view to their
reporting their suggestions to the next General Meeting.

Coxcrusiox oF MEETING.—The meeting concluded with a
vote of thanks to the Chairman for presiding.

CHANGES IN THE ARMING OF CAVALRY.—As a °
result of the experience derived from the present long-lasting
Boer war, changes are being imade in the arming of the 1st
and 3rd Dragoon Guards, who are now under orders for South
Africa. The lance and carbine are to be discarded, and the
men will be armed with the Lee-Enfield rifle and the sword.
The substitution of the rifle for the carbine will of course
necessitate the adoption of the colonial saddle, with the rifle
bucket by the right stirrup.
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ROUND THE TRADE.

WE understand that Sir Charles Ross has been awarded a
silver medal, as collaborator in the Charles Lancaster Exhibi-
tion in respect to the Ross Straight-Pull Rifle.

MEssrs. CLABROUGH & JoHNSTONE have informed us
that with the New Year they have removed to more com-
modious premises at Price Street, St. Mary’s, Birmingham.

Mg\ JAMES WoODWARD, of the firm of Messrs. James Wood-
ward and Sons, who died in July last, has left estate of the
gross value of £36,513, which includes personalty of the net
value of £28,525.

Mr. H. R. A. THorNE (Charles Lancaster) informs us that
the Norwich and London Accident Insurance Association
have agreed to make a very satisfactory settlement in con-
nection with his recent accident.

THE two gunmakers’ associations have now ready for issue
the varnished cards, showing in convenient form the new
chamber sizes. They are issued free to members of the two
societies, and price 2s. 6d., post free, payable in advance, to
non-members.

WE understand that, in consequence of increased business, -

and in order to ensure prompt delivery of orders for cartridges
loaded with their powder, Messrs. Miiller & Co. have taken
new premises, comprising offices and stores, at Horse Shoe
Yard, Mount Street, Grosvenor Square, London, W.

CurTtis's & HarvEy have favoured us with
samples of their handy pocket diaries for the new year. They
(the diaries) are bound in fawn leather, and possess the dis-
tinction that, while intended for gratis distribution, they are
of really practical use, and not overburdened with advertising
matter. :

MEssRs.

Messrs. ELEY Bros. are to be congratulated on their new
show cards, which make a really effective display in the shops
of their customers. The originals of the game birds repre-
cented were painted by an artist of wide repute, and the three-
colour process of printing has reproduced the originals with
an artistic effect scldom attained in show cards.

Tue Browning Bros. Co., of Ogden, Utah, U.S.A,,
announce that they have sold their Salt Lake City branch to
a new company, which will be known as the Western Arms
and Sporting Goods Co. A chief reason for this step is that
the Browning Bros. Co. find it easier to deal with their large
trade from one central office, and Ogden, with its exceptional
railroad facilities, appears to be the most satisfactory location
for the purpose.

The liquidator of the Birmingham Small Arms and Metal

Co., I.d., which was wound up on sclling the two sections of -

its business to the Birmingham Mectal and Munitions Co., Ld.,
and Birmingham Small Arms Co., Ld., respectively. issues a
notice in the current issue of the London Gazette to the effect
that a meeting will be held at the Small Arms Factory at
Small Heath on February 19th, to receive particulars respect-
ing the winding-up of the Company.

THE Automatic Magazine Rifle, Small Arms and Ordnance
Co., Ld.. is the title of a newly registered company, with a
capital of £185.000, which has been formed to take over an
agreement with the Magazine Rifle Syn. Ld.. and to carry on
the manufacture of rifles and other things, The director's
qualification is £100, and remuneration £200 per annum, the
chairman receiving an extra £100. The registered office is
120, Bishopsgate Street Within, E.C.

NOTES.

TELESCOPIC SIGHTS FOR RIFLES.—We have re-
ceived from Mr. L. N. Mogg, of Marcellus, N.Y., U.S.A., an

- illustrated pamphlet descriptlve of his specialities in rifle

telescopes for hunting and target purposes. He pointed out
that the making of a rifle telescope involves only two prin-
ciples : to arrange the lenses to form a correct and clear
image, and to have everything so solidly attached that the
recoil will not displace any of the parts. Mr. Mogg has three
regular sizes of telescopes, built of #, 3, and j in. tubing,
and one special make at an enhanced price, the lenses of
which are supplied by the leading firins of astronomical
instrument makers. There are several varieties of mountings
adapted to different purposes, and including one set supplied
with open sights over the telescope, so as to be suitable for
either running or deliberate shooting. Two dots fitted on the
cross wires, for aiming at ranges of 100 and 200 yards respec-
tively without alterating the telescope, also forms a useful
arrangement. The pamphlet is well illustrated, and contains
valuable information on sighting and shooting generally.

NEW COLT CATALOGUE.—We have received from the
Colt’s Patent Fire Arms Manufacturing Co. a copy of their new
price list for 1901, which contains full particulars and illustra-
tions of all the different lines of pistols and magazine rifles of
which this well-known firm makes a speciality. The numerous
records made at Bisley and elsewhere in target shooting show the
Colt revolvers to have fine qualities of accuracy, while for
ordinary everyday work of a rough-and-ready nature they
equally show that the excellence of design and workmaunship
count for something in determining the efficiency of a weapon.
Most of the newer patterns include the combination of the joint-
less solid frame and the simultaneous ejector actuated by the
side swing of the chambers, though for those who prefer it onc
or two types are still built on the * gate ™ system of loading.
The terms offered to the trade, Government agents, and
merchants are of a sufficiently liberal nature, and a large stock
of London-proved arms is always kept in hand ready for
prompt delivery.

SALE OF UNPROVED FIRE-ARMS.—At the Liverpool
City Police Court, on the 8th ult., Mr. Joseph Haigh, an
optician, of Lord Street,was summoned for having unlawfully
kept for sale small-arms which had not been duly
proved in accordance with the Gun Barrel Proof Act. 1868.
Mr. J. Rowlands, Law Clerk to the Guardians of the Birming-
ham Proof House, prosecuted, and stated the charge. The
rifle in this case bore the Belgian proof-mark, and in addition
had a small bone label on the stock bearing the defendant's
name, which, it was urged, would give a purchaser the impres-
sion that he was buying an article of English manufacture.
According to the Proof Act, a gun so marked with a name
implying English origin mnst be proved agaiu either at Birming-
ham or London. Forthe defence. it was urged that the label was
placed on the stock simply so that anyone purchasing the
rifle should know from whom it was brought, in case anything
went wrong with it. The defendant was finally ordered to
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pay £8 8s. to cover costs in one case, the other summonses
being withdrawn, and on the application of counsel it was
understood that a case would be stated if required.—At the
same Court, Messrs. Langdon and Sons, of Duke Street, were
summoned for selling an unproved revolver. Mr. Thomas
Turner, the Master of the Birmingham Proof House, said
that the revolver in question did not bear any proof-marks at
all, though it had been a very good weapon. The defendant
could not account for this unproved revolver having escaped
their attention, and the Bench, believing that the offence was
merely the result of carelessness on the part of someone,
" imposed a fine of 20s. only.

MESSRS. JOHN RIGBY AND CO. (GUNMAKERS),
LD.—This Company was registered on November 29th by
Messrs. Wakeford, May and Woulfe, of 37, Bloomsbury
Square, W.C., with a capital of {10,000 in {10 shares, the
object being to acquire the business carried on at 72, St.
James's Street, S.W., by Mr. ]J. Rigby, and to continue the
same as gun, small-arms, and ammunition manufacturers,
engineers, metal workers, &c. Qualification for the directorate
is £50, and the first four directors are Messrs. J. Rigby, E. J.
Rigby, H. M. Rigby, and T. Rigby. The registered offices
of the Company are at 72, St. James's Street, London, S.W.

BREACH OF AGREEMENT ACTION.—According to
the British Australasian, in the actions brought by the
Colonial Ammunition Company against the Government of
New South Wales, to recover damages for alleged breach of
agreement in having obtained supplies of special ammunition
from outside firms without giving the plaintiff company six
month’s notice that such ammunition was required, the full
Court has decided that there was no breach of agreement,
Judgment was therefore entered for the defendants, with
costs.

HORN AS AN EXPLOSIVE.—An explosion of a some-
what novel character, which was followed by a fire, took
place on the r4th ult. at the factory of the Aberdeen Comb
Works Co., Ld., resulting in serious injury to two of the work-
men and considerable damage to property. It appears that
a mill which is employed for reducing waste horn and hoof to
manure was being fed by a workman, when the dust was by
some means ignited, possibly by the presence of a nail or piece
of steel. A violent explosion ensued, and the workman was
thrown to a considerable distance, while another man, who was
attending to a riddle at the time, was burned about the hands
and face. The woodwork of the mill was quickly ablaze, but
all danger was finally averted by means of the appliances at
hand in the works.

CHAMBER OF COMMERCE INQUIRY ON THE
BIRMINGHAM GUN TRADE.—The Courcil of the Bir-
mingham Chamber of Commerce recently appointed a com-
mittee to consider the desirability of instituting an eoquiry
into the causes of the decline of the Birmingham gun trade.
This committee reported to the council on October 10th last
that, having made preliminary enquiries, they had not received
sufficient promises of financial support to justify the Chamber
in incurring the expense such an enquiry would entail. They
therefore sugg2sted that the matter be held in abeyance for
the present. This report was adopted by the Council. Mr.

J. B. Goodman, Chairman of the Chamber, points out that,
unfortunately, the Chamber has no funds at its command to
devote to such an enquiry. The terms of reference were not
fixed, and before drawing them up it was intended to invite
representative men outside the council to join the com-
mittee.

VICKERS' 6 IN. GUN FOR THE BRITISH SER.-
VICE.—Very satisfactory results have been obtained with the
new 6 in. quick-firers, built by Messrs. Vickers, Sons and
Maxim, Ld., for the British service. A trial of more than 500
rounds was made for the purpose of testing the mechanism
and general working of the system, with the consequence that
a large number ot the guns have now passed into the service.
It was found that a rate of fire of eleven rounds per minute
could be maintained, and the test showed that the guns deve-
loped nearly 100 per cent, more energy than was given by the
preceding weapons of the same calibre.

ST. HELEN'S EXPLOSION, 1899.—At the Liverpool
Assizes, in the early part of December, the action was heard
before Mr. Justice Bucknill and a special jury, in which the
St. Helen’s Corporation sought to recover from the United
Alkali Co., Ltd., the sum of £5,000 damages for injury to the
Corporation Gas Works, caused by an explosion of chlorate
of potash on the defendant’s premises, on the 12th of May,
18g9. The hearing of the case extended over four days, and
at the close the jury delivered answers to the judge's sum-
ming up, which were equivalent to a verdict for the plaintiff.
They found that chlorate of potassium was not of itself a
dangerous substance ; that before the date of the accident it
was not known to the defendants that it was an explosive
unmixed with other substances, but that the defendants
ought to have known that it was explosive; that the defen-
dants in manufacture and storage of potassium chlorate did
not take all reasonable care and precaution to prevent acci-
dent by fire and explosion; that that want of care contributed
to the accident, and that the fire was not one which happened

_ by mere chance without negligence.—Judgment in accordance

with these findings was deferred pending a consultation.

MILITARY EXHIBITION, 1g9o1.—At the first meeting of
the honorary committee of the Military Exhibition, which is
to be held during the coming summer on the well-known
space at Earl's Court, M. Paul Crémieu-Javal, chairman of
the executive, was able to sketch in the chief details of the
scheme. He said that the exhibition will embrace everything
possible pertaining to military matters both British and
foreign. There will be sections devoted to military engineer-
ing, artillery, small-arms, and weapons of all kinds, and to
transport aud commissariat, and hospital work. It is also"
intended to show what might be termed a retrospective or
historic section, illustrative of the changes that have been
evolved in the regimental uniforms and accoutrements of dif-
ferent nations, and in this department would also be included
a collection of war pictures. The chairman was able to report
that they had received most satisfactory promises of help in
collecting the exhibits, and that a great number of things had
already been secured. including the whole of the magnificent
military exhibit at the recent Paris Exposition. and they had
also secured from Paris for the historical section a collection
of arms and accoutrements dating back over the last century
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at least.  Other counutries have promised assistance, and it is
hoped that the British military authorities will see their way
to help the executive in a similarly generous manner. Of
course there will be other features of the exhibition, more or
less on the lines of previous years’ shows. A portion of the
proceeds will be set apart for military charities.

EXPORT OF ARMS TO THE DUTCH EAST INDIES.
— A semi-official contradiction has been given to the statement
recently made that the Governor of the Straits’ Settlements
has rescinded the order prohibiting the importation of arms
and ammunition to the Dutch East Indies. This order has
been renewed from time to time since the outbreak of the
Achin war, and in consequence of the marked improvement
in the internal affairs of that region, a friendly exchange of
views has recently taken place between the Dutch and British
authorities ont there as to the eventual removal ot the pro-
hibition. But for the present the prohibition still remains in
force, and in Singapore no effort is as yet being made for the
resumption of the condition of affairs which existed prior to
the order being put into execution.

CAP EXPLOSION IN GRAY'S INN ROAD.—The report
issued by Captain J. H. Thomson, H.M. Chief Inspector of
Explosives, on the explosion which occurred at the factory of
Messrs. Eley Bros., Ld., at Gray's Inn Road, W.C., on
September 10th of last year, whereby three men were killed
and two were injured, seems to place the lamentable affair on
a much simpler basis than was at one time suggested. H.M.
Inspector is of opinion that the accident was caused by not
more than about 4 oz. of cap composition, which had been left
in the 80,000 caps contained in the two boxes after washing
out. and which, after being wetted and becoming dry again
would be more sensitive to explosion from shock or percussion’
Some part of this composition would possibly be retained ix;
place during the washing out process by the operation of one
cap getting inside one of larger size in the action of sweeping
them into the bags used for the purpose, thus producing much
the effect of anvilled caps, which are notoriously dangerous.

The actual explosion is attributed to the deceased labourer,

John Dyke, who was stooping over one of the boxes at the
moment, possibly using a tool to open it, when the manager
and foreman, who also were killed, were passing. Captain
Thomson is careful to say that he attributes no blame either
to the Company or to any of their employees in connection
with the accident, and he acknowledges the great assistance
he received from Messrs. Eley Bros., Ld., in carrying out the
enquiry. The report of Major A. Cooper-Key, H.M. Inspector
of Explosives, is also before us. It relates to the circumstances
attending two explosions which occurred at Messrs. Eley
- Bros’ Ammunition Factory at FEdmonton on July 24th, 1900.
The first of the explosions took place in a building in what
is known as the “danger™ area, this building being lightly
constructed of wood with a roof of galvanised iron. and being
devoted to the storage of finished percussion caps and
chlorate of potash. Three women were present at the time,
and were injured, but they could not throw much light on the
causes of the occurrence. They were, however, unanimous
in showing that the explosion was not the result of any action
on their part, a fact which is borne out by the comparatively
slight nature of the injuries received. About an hour and
a-half later, a second explosion took place in an adjacent build-

ing, in a compartment in which no wofk had been carried on
for some considerable time, though it had been entered by at
least two people subseqguent to the earlier accident. One of
these placed a tin of “black mix " on a bench, and the other
subsequently placed a tin containing two ** white mixes™ on
the same bench. With regard to both explosions, after a
careful consideration of the question from every point of
view, H.M. Inspector is of opinion that in each case the
accident was due to spontaneous ignition of impure cap com-
position in bulk; but whether the impurity was wilfully
added or otherwise, there is no means of ascertaining. In
the first building Major Cooper-Key noticed four irregularities
of working, which were not, however, responsible for the
accident. and he pays high tribute to the high standing of
Messrs. Eley Bros, Ld.. and to the excellent condition to
which H.M. Inspectors have invariably found the factory on
the occasions of their periodical inspections. He also thanks
Mr. J. C. Irvine and Mr. Lewis for the valuable assistance
they rendered in the course of the inquiry.

" LECTURES TO YOUNG GUN-
MAKERS.

IX.
PRESSURES.
WRrITTEN WITH THE CoLLABORATION oF F. W. JoxEs.

IN our opening lecture we drew attention in a general way
to the various attempts that have been made to ascertain the
pressure in fire-arms, and we gave it as our opinion that for
practical purposes the Noble Crusher gauge is the most
simple and reliable method that has been invented. This
statement is supported by the fact that most gauges in use
are of this form, and it is this practical answer to our enquiry
into the theory underlying the various methods proposed
which goes to form our view.

We have, however, serious objections to several practica
forms and methods of using the gauge, more particularly,
however, in respect to the relations which are supposed to
exist between the forces applied by the powder gases to the
piston of the gauge and the resistance set up by such forces as
indicated by the tables which translate crushings into terms
of pressure.

In the Noble crusher gauge the movement of the piston,
brought about by the forces acting on it in the gun barrel, is
stopped by the resistance set up in small cylindrical metal
columns, called techuically * crushers.” These crushers are
usually made of copper or lead, and a cursory review of the
properties of metals will show the reason why these have
been adopted in practice. The crushers must be ductile, and
if we exclude the noble and rarer metals we shall see at once
that copper, lead, tin, zinc and antimony and arsenic are the
only metals available for the purpose. Zinc and antimony
and arsenic are too crystalline and_hardly ductile enough for
crushers, while tin offers no advantage over lead, as we shall
see further on. Alloys, such as the branzes, might be thought
worthy of consideration, but the details furnished by Pro-
fessor Thurston in his valuable books on ** The Materials of
Engineering * do not indicate any possible advantages over
copper on the one hand, or lead on the other. We may,
therefore, restrict our remarks to those crushers which are



Jan., 1got.

ARMS AND EXPLOSIVES. 9

=

adopted in practice, and we may be safe in believing that
what we find illustrated in these two different forms of metal
crushers will apply to any other form of metal crusher that
may be proposed, the difference being one of degree and not
of kind.

In the first instance, we will enquire in the rationale of the
crusher gauge. When a copper or lead crusher is used in a
gauge fitted to a fire-arm, the prescure in the gun causes a
compression of the crusher, and the amount of this compres-
sion, as shown by readings of a micrometer gauge before and
after firing, gives the measurements for determining the
maximum powder gas pressure.

It is assumed that some form of testing machine has been
used to ascertain the various degrees of crushing that result
from the application of known forces, and in this way we are
in a position to translate the amount of crushing into its
equivalent pressure, as shown by a table containing a series
of such equivalents. For instance, if it is found that a force
of 200 lbs. reduces the length of a crusher by ‘015 of an inch,
and it is found that a similar crusher sustains the same
shortening in the pressure gun, then it is assumed that the
piston has been acted upon by a maximum force of 200 lbs.
This last value becomes gas pressure in tons-per-square-inch
when the ratio between the area of the piston and the unit
area of one square inch has been ascertained, and the neces-
sary arithmetical processes described in the previous lecture
have been carried out. Itis granted that the crusher con-
tinues to sustain compression until it offers a resistance equal
to 200 lbs., and thus the remaining length of the crusher and
the compressing forces are supposed to be related in a
definite manner. This is the rationale of the crusher gauge,
and we shall have to consider when and how this is true:
but before doing so we must attempt to analyse the rise of
pressure in a gun from two points of view:—First, that of
time ; second, that of the relation of the forces applied to a
crusher, and the consequent compression, when the sudden-
ness and duration of this application is made to vary.

RisE oF PRESSURE IN FIRE-ARMS.

To give a clear idea, we will make use of the diagram,
Fig. 3, where the horizontal lines are taken to represent time,
and the vertical lines pressure. It should be noted that the
diagram does not represent the pressure curve of a fire-arm,
to which it bears a striking likeness. We are not dealing
with the whole barrel, but with the point where the piston of
the pressure gauge opens into the barrel, such, for instance,
as the one-inch piston of a shot gun proof barrel. We will
endeavour to show graphically how quickly the maximum
pressure may be applied to such a piston. In the case con-
sidered, let us suppose the maximum pressure to be three
tons, which we will represent by O a. If this arose from
zero to a maximum all at once, O a would represent its
“ time pressure curve.” We know, as a matter of fact, that
it cannot rise from zero to a maximum instantancously,
because even with detonated explosive charges the detona-
tion requires time, and, therefore, in our case, where we are
dealing with gunpowder of comparatively slow combustion,
we know that there must always be an appreciable, although
minute, interval of time between the moment when pressure
first appears and when it becomes a maximumn. This time
may be as long as one-thousandth of a second, or shorter
than one ten-thousandth of a second.

Let us suppose we are considering some shot gun cartridges
giving three tons maximum pressure on the one-inch piston.
Then we may assume that either OA H,OC L, andOE]
could represent the varying pressure at this point in the
barrel, taking O ac the origin of the pressure and O B, O D
and O F as the various intervals of time between the origin
and the arrival of the maximum pressure. We have not
given values to the intervals of time, because this is not neces-

PRESSURE

o )
TINE
FiG. 3. -CURVE SHOWING VARIOUs RELATIONS OF TIME AND
PRESSURE.

sary for our purpose. We would, however, point out that a
comprehension of these time pressure curves is esscntial for
a proper appreciation of our further remarks.

RESISTANCE OF CRUSHERS DURING
COMPRESSION.

When a rod or coluinn of metal is submitted to a- force of
compression it shortens in length: it, however, recovers its
original length if the force or load applied is not sufficient to
compress the column beyond its limit of clasticity. Within this .
limit of elasticity the amount of compression is proportional
to the load applied, such that a load of z X = lbs. produces
twice the compression of a load ot w lbs. If the load applied
compresses the column of metal beyond its limit of elasticity,
the coluinn takes a permanent deformation or set: and it has
been found that the relation of deformation to the load
applied varies with most metals. This relation, however, can
be ascertained, and our crusher tables indicate what this is
for the particular metals used for crushers.

In a later lecture we shall give diagrams showing at a glance
the pressure tables for copper and lead crushers. These
tables are obtained by two general methods. One method,
the statical, consists in finding the permanent deformation due
to the application of a load or force applied tothe crusher
through the intermediary of a piston, and in such a way that
the moving parts never possess any material velocity or
inertia. This method of testing practically amounts to adding
the load on the crusher in very small amounts at a time. The
other method is known as the dynamical, and takes many
forms. In this method the load is applied very rapidly, and
sometimes with velocity, as is the case with falling weights.
The moving parts have considerable velocity, and their
inertia, as it is called, has a marked influence on the resulting
compression. It should be noted here that all methods of
calibrating which deliver the force on the piston with velo-
city. as in the system of falling weights, deviate in principle
from all pressure gauges, because no matter how quickly the
powder gas pressure is applied to the piston, the piston never
has initial velocity.

It is very ditficult to demonstrate the rise of resistance of a
crusher as it is compressed without recourse to high mathe-
matics. The spring balance, however, affords an exact

Risk or
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analogy of the crusher, and we propose to use it to make this
abstruse part of our subject clear.

The compression of a spring is directly proportional to the
load applied, such that if in Fig. 4 O L represents the load
applied, and O C the corresponding compression, the rela-
tion of load to compression then becomes a straight line such
as O A, This same kind of relation exists with the permanent
deformation of copper crushers, but is not so simple for lead
crushers. However, it will not affect our spring balance
analogy.

Every one of our readers must have noticed that when the
pan of a spring balance is carelessly loaded the index moves
considerably beyond the point of the scale showing the exact
weight. As a matter of fact, if, say, a 5 Ib. weight.be keld
just touching the pan, and is then suddenly released, the index
will move as far as 10 lbs. on the scale; in other words, the
spring will be momentarily compressed twice as much as is
the case when the weight is finally at rest. The cause of this
is that owing to the spring offering very little opposition to
the weight in the early part of its motion, the moving parts
possess a velocity at the moment when the spring reaches the
point of compression equivalent to 5 Ibs., and this velocity is
not overcome until the spring is compressed to a point equi-
valent to 10 lbs. Let us suppose the weight is replaced by
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FiG. 4 —LINE O A sHOWING RELATION OF LoAD AND COMPRESSION
WITH SPRING.

sand capable of being run on to the pan at any desired rate,
then we shall find that if the rate of loading exceeds a certain
limit, the index moves beyond the 5 Ib. mark on the scale.
For very slow rates of delivery the index moves slowly up to
5 Ibs., the resistance of the spring balancing the sand during
the whole of the spring's compression, so that there is no
velocity or inertia. This rate being increased, there will be
found a limit above which the index moves more and more
beyond the scale of 5 Ibs. until it moves up to 10 lbs., when
the sand is put on all at once. There is thus a maximum
rate of loading which cannot be surpassed without the index
moving beyond the point on the scale indicating the exact
weight. This maximum rate we shall term the limit rate of
statical loading. Exactly the same kind of relation exists
between the rate of loading and the corresponding compres-
sion of crushers, there being a limit rate of statical leading
varying with the size and nature of the crusher.

We must again refer to our spring balance, and here let
O R and O T of Fig. 5 represent the resistance and
time of loading respectively, and let O A represent
the limit rate of statical loading. In this case
Ot Ot , Ot Ot and OtVY,gives the time at which
11b., 21b., 31b., 4 1b., and 5 1b. respectively of sand are run on
tothescale pan. Then for any rate below O A, suchas O B, we
shall have statical loading, and the index will not movebeyond
5 Ibs., but for rates such as O C and O R the spring will be

compressed beyond 5 lbs. O R represents the load being put
on all at once, and is for crusher work the “maximum dyna-
mical rate of loading,” because in crusher gauges the piston is
always brought up to and touches the crusher, and thus acts
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LOADING SPRINGS.

without initial velocity. Any intermediate rate of loading,
such asis represented by O C, would only possess a degree
of dynamical loading.

In our spring balance analogy, and in other cases where the
compression is directly proportional to the statical load
applied, a dynamical load represented by O C would compress
the spring as much more than the load represented by O A,
asthearea O C AD isgreater than the areaO AD. Inthislatter
case the one area is just double the other, and is correct, as
is shown by suddenly releasing a weight on the pan of a spring
balance, when the index moves to a point just double the
actual weight applied. Thus all rates of loading less than the
maximum statical rate would give statical results, whereas all
those above this limit would be dynamical, with varying
degrees of inertia, up to the limit of maximum dynamical
loading. We have thus two limits, one which gives a com-
pression equal to the load applied. and the other which gives
a compression double that of the load applied.

All we have said above, with regard to the compression of a
spring. applies equally to the deformation of crushers. Every
crusher has a characteristic rate at which it develops its resist-
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FiG. 6. —-CURVES SHOWING THE RELATION OF THE DEVELOPMENT
oF PRESSUKE IN THE GUN WITH THE DEVELOPMENT OF
RESISTANCE IN THE CRUSHER.

ance during compression. In this way, if the powder pressure
rises quicker than the crusher can develop its resistance, we
have inertia of the moving parts, and the resulting effect on the
crusher is such as is obtained by dynamical loading.  Unfortu-
nately, we can only imitate the two limit methods of loading,
and there are no a priori means of arriving at the rate at which
pressure is developed in firc-arms. We must, therefore, make

e e
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our pressure gauges work at one or other of these two limits
if we wish for any degree of accuracy in our pressure taking.

We will make this quite clear by considering a copper
crusher ana diagram Fig. 6. Let O A C F represent a * time
pressure curve” of some particular powder giving three tons
pressure, and let A B represent the *“ time resistance curve ”
of the copper crusher used. It will be noted that the time
pressure curve cuts A B, and part of the former lies above it.
Therefore the crusher will be compressed more than by a
statical load equivalent to three tons, in proportion to the area
of the pressure curve above A B. If, however, we previously
compress the crusher to a length equal to 2} tons, we geta
time resistance curve C D, and as this line lies above the time
pressure curve, the further compression of this is statical.
If we had taken a crusher which required a long time to
develop iis resistance, such as A E, the error due to
inertia would have becn greater, and, moreover, further com-
plicated by the pressure being taken off before the crusher
had had time to develop its resistance. This example shows
two things clearly, viz., that we should select crushers which
develop their resistance rapidly, and also that we should
compress our crushers to a point near to the expected pres-
sure, so that the amount of compression while under the
powder gases is as small as possible. We shall see later that
both these essentials have a practical limit.

Before leaving this example we will consider what the effect
would be if the point in the barrel under consideration were
some distance from the breech face. Let us assume, for in-
stance, that we are considering a piston six inches up the
barrel. Without much fear of contradiction, we can assuwmne
that by the time the base of the projectile reaches this piston
the pressure has ceased to rise, and, therefore, that the base
of the piston receives the full gas pressure all at once, on the
principle of our maximum dynamical loading, and O Y thus
represents the time pressure curve. For compressions such as
these, the evaluation of the pressure is sunple, and in the case
of a copper crusher the compression is exactly double that
due to an equal statical load ; therefore, if statical tables are
used, the compression observed must be halved to get at the
correct pressure.

This is very probably the explanation of M. Polain’s curious
experiments, in which he showed the pressures at the muzzle
of a shot gun higher than, or nearly the same as at the breech.
Probably he used the same kind of crusher table to interpret
the compression at all and every piston of his Pr.of Barrel.

The same kind of relations can be demonstrated for lead
crushers, but these are much more complicated owing to the
development of the resistance during compression being com-
paratively slow, and not directly proportional to the compres-
sion. Moreover, as we shall show later, lead flows under
comparatively small loads, so further complicating the
analysis. The same kind of action, however, goes on, and the
rules found for copper crushers are also included in those for
lead crushers.

Spring gauges are even worse than lead crushers, the time
resistance curve being so slow that the pressure is taken off a
long period before the spring has had time to form an equili-
brium with the forces acting on the piston; thercflore, this
form of gauge is the least desirable.

It should now be quite clear that cartridges loaded with
different explosives, giving, say, the same pressures, may regis-
ter very diflerent compressions of lead or copper crushers.

(To be continued.)

LORD ARMSTRONG.

THe death of Lord Armstrong, which took place at his
residence, Cragside, Rothbury, Northumberland, on the 27th
ult., has removed from the roll of the living vet another of
those great personalities whose influence upon the industrial
and scientific progress of the nineteenth century can scarcely
be measured with accuracy until the lapse of time has pro-
vided some interval for the filling in of a suitable perspective.
It may safely be said that no man can be duly appraised
during his life time, nor the effects of his labour in whatever
direction appreciated by the generation of fellow men which
saw its accomplishments. In regard to Lord Armstrong,
however, there is the less diffidence in attempting to review
his life work, since the distinguished veteran had passed well
beyond the allotted span of ordinary existence

Born on November 26th, 1810, the son of Mr. William
Armstrong, a prominent citizen of Newcastle-on-Tyre,
William George Armstrong was educated at Bishop Auckland,
and began his career as articled clerk to a firm of solicitcrs—
a somewhat curious opening to a life in which the imaginative
faculty must have worked almost pari passu with that of pains-
taking research and investigation. However, he remained in
the chosen profession sufficiently long to become a partner in
the firm. His inclinations meanwhile were unmistakably
tending in the direction of science, and he made his first
appearance as an inventor in the year 1840, when he-exhibited
at the * Polytechnic,” in Newcastle, a hydraulic engine of the
rotary tvpe, which was employed to drive some of the
machines in the same building. At the time some people
claimed to see in this water-driven motor-a supplanter of the
steamn engine, but Mr. Armstrong himself recognised that he

. had not yet hit upon the best method of employing water

power. A few years later he produced the first hydraulic
crane, substantially the prototype of the thousands of these
appliances that are now at work in dccks and warehouses
throughout the world. Instalments of these cranes were
speedily supplied to Liverpool and Grimsby docks. To meet

local difficulties where it was well nigh impossible to obtain

the requisite head of water to work the crane, he next invented
the accumulator, in which a loaded plunger supplies the
neccssary pressure, and which now-a-days is practically in
universal use in hydraulic equipments. It will be noted that
by a natural prccess of development, Mr. Armstrong had
departed from his original idea of utilising the power of free
water, which was the main feature of his first rotary engine,
and in the course of progress initiated the whole of the
modern science of hvdraulic machinery.

Another of his early inventions, which, however, was never
brought into a condition of practical utility, was the hydro-
electric machine, which won for him, at the ageof 36, election
to the fellowship of the Royal Society. This machine, which
was evolved from an accidental discovery in the working ot a
steam boiler, generated electricity by the friction of a jet of
steam escaping through a wooden nozzle, and was much used
for exhibition purposes, but it never got beyond that stage,
as contemporaneous investigators discovered better means of
generating the power for commercial employment.

Undoubtedly, the department of science with which the
name of Armstrong is most generally connected is that
relating to the construction of ordnance. It is not claiming
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too much for Mr. Armstrong to say that he was virtually the
inventor of modern artillery. Prior to his practical experi-
ments in that line, ordnance was of the crudest type, some-
what akin to the Irishman's definition of a gun as “along
hole with brass poured round it.” In 1856, Mr. Armstrong
produced the first gun constructed on the built-up principle
afterwards associated with his name, and possessing the other
vital principles of loading at the breech, possessing a bore
with polygroove rifling, and throwing a cylindro-conical pro-
jectile of approximately the same pattern as is in use to-day.
The satisfactory results obtained from a trial of this gun
caused the principle to receive the sanction of the Govern-
ment, and Mr. Armstrong was appointed Engineer of Rifled
Ordnance, was placed in the order of C.B., and received the
honour of knighthood. During the period from 1859 to 1863
no fewer than 3,500 guns built on his principle and under his
supervision were put into the British service. In reality,
what passed into the service as the Armstrong gun was not the
product of one mind alone. Anderson and Fraser both con-
tributed their share towards the practical perfection of the
weapon, and in many details improvements were effected.
The breech mechanism was not too satisfactory, and eventu-
ally in 1861 the Government made a retrograde movement
back to the muzzle loader, which still retaining the main
features of the Armstrong method of building up the piccee,
and did not revert to the breech-loading principles again until
about 1880.

At about the period of this backward movement, Sir W. G.
Armstrong resigned his official position, though how far canse
and effect operated in the synchronism it is perhaps difficult
to judge. Henceforth he laboured consistently in the
developn.ent of the world-farrous Elswick Works, which had
originally been established for the manufacture of hydraulic
and general machinery, but were destined eventually to
become as a household word in connection with warlike
appurtenances. The works were founded in 1847, and then
gave emplovment to about 200 men. Ten years later. when
the Armstrong gun was a commercial asset, the works had
undergone sufficient expansion to employ 4,000 men. From
that date onwards, there has been no period of standing stiil.
One invention has given rise to another, and one industry has
reacted on the other. With the advent of big guns ¢ame an
increased demand for machinery to manufacture and to work
the ordnance on land and sea. By gradual processes of
development the establishment expanded in size and scope,
especially in the direction of war materiel, until it had the
capacity to turn out not only guns and machinery. but com-
pletely equipped war vessels of the largest size and most
formidable character. Strangely enough—though the fact is
scarcely strange to those who know the Admiralty mcthods -
thesc vast resources have but seldom been emploved for the
British service, especially of late.  But some of the most
famous warships of minor forcign Powers have issued from
the Elswick Works, more particularly a quite remarkable
number of fast heavily-armed cruisers of a type which some
experts cousider to be far away superior to anything that the
British Navy can show, on an equal displacement tonnage.
At the present time, the Elswick Works constitute one of the
largest establishments of the kind in Europe, occupying more
than a mile of frontage on the River Tyne, with an area ot
130 acres, and a total staff. in times of full pressure, of about
14:000 men,

As has already been mentioned, -Mr. Armstrong was
knighted in 1858, and on the occasion of the Queen’s Jubilee,
in 1887, Sir William Armstrong was created Baron

-Armstrong. He was the recipient of many other honours at

home and abroad. He received the honorary degree of
LL.D. from the University of Cambridge in 1862, and D.C.L.
from Oxford a few years later, while Dublin conferred on him,
in 1892, the honorary degree of ‘‘Master of Engineers.” In
1863 he acted as President of the British Association, and was
President of the Institute of Civil Engineers in 1882. He was
also three times elected President of the Institute of Mechani-
cal Engineers, and was President of the Newcastle Literary
and Philosophical Society. He made one attempt only to
enter political life, in 1886, when he was defeated by Mr.
John Morley. In the vear 1873 he served as High Sheriff of
Northumberland, and he was a Justice of the Peace for that
county to the day of his death. He also received a number
of foreign distinctions, among them being such honours as the
following :—Knight Commander of the Danish Order of the
Dannebrog ; of the Austrian Order of Francis Joseph; of the
Spanish Order of Charles II1.; and of the Brazilian Order of
the Rose. He was also a Grand Officer of the Italian Order
of S, Maurice and Lazaruns, and received the 2nd class of the
Imperial Order of the Rising Sun of Japan, and Siamese and
Chinese titles of almost equal worth,

Lord Armstrong was not a very frequent contributor to the
literature of the day, his usual method being to collect any-
thing which he had to say in the form of a paper to be read
before one or other of the learned societies with which he had
connection.  He was essentially a man of deeds rather than
of words, and the establishment on the banks of the Tyne will
serve to perpetuate his name and to form a fitting monument
to the memory of one of the most noteworthy personalities of
the last or any century in the world's history.

APPLICATIONS FOR PATENTS.

NOVEMBER 19tH- DECEMBER 15TH, 1900.

Machine Gun Carriage. W. E. Rowlands.

20,831, Rifle Support for Cycles. H. Lucas and A. C. Davidson.
20,860.* Machine Guns. . Imray (Agent for Deutsche Waffen
and Munitions IFubyiken).

20,821.

20,896. Reflecting Device for Sights.  W. Youlten.

20,923. Charger for Magazines of Rifles. ]J. Hodgkinson.

21,005." Detonators. L. Wohler.

21,008.  Explosives.  ]J. Bonnet. (Applied for in France Sept. 22,
1900).

21,120, Cartridges. T. Parker

21,231. Range-finder. C. A. Trotter.

21,244. Projectile Hardening. Sir A. Wilson. -

21,245. Mechanical Primers. Sir W. G. Armstrong, Whitworth

& Co, Ld , and G. Stuart.
21,453*. Machine Gun. M. H. Bowman and W. O. Hughes.

21,493. ‘Time Fuses. Sir W, G. Armstrony, Whitwerth & Co.,
Ld., Sir A. Noble and G. Stuart.
21,627. LExplosives. N. Ceipek.

21,630.* Gun Carriage. O. Imray (Agent for Deutsche Waffen und
Munitions I'abriken).

Bandolier. H. R. Hammond.

Ammunition Hoists for Ordnance.
Horne.

Position Indicator for Shooters when Driving Game. F.
. B. Liebenrood.

Machine Guns. A, J. Boult (Agent for G. Perino).

21,633
21,073 A. T. Dawson and J.
21,6047"

21,743

21,791.* Hydraulic Rams. H. V. Blake.
21,835 Cartridge Cases. S Cowper-Coles.
28,875 Shot-fiting Apparatus. ] Ashworth.

21801, Magazines. P. Jenson (Agent for Krag-Forgensens Gevar~
kempagni),



Jan., 1901. ARMS AND

EXPLOSIVES. 13

21,896. Fire-arms. L. B. Willoughby.

21,018. Small-arms. W. H. Brighton

21,984.* Cartridge Bells. T. C. Orndorft

22,013. Cartridge Cli% G. Roth.

22,045. Projectiles. P. M. Staunton.

22,095. Telescopic Sights. J. B. Lee.

22,127. Sights for Ordnance. Sir H. Grubb, A. T. Dawson and
G. T. Buckham. .

22,212. Telescopic Sights. A. A. Common.

22,248 Range Finder. J. Waddell.

22,344. Magazine Fire-arms. G. M. C. Brand

22,352.° Shrapnel Shell. H. D. Rattray and J. S. Kershaw.

22,369. Telescope for Ordnance. A. Reichwald (Agent for Fried.
Krupp).

22,412 Targef.{) A. F. Dobbs and E. C. Grimley.

22,481. Gun-barrel Cooler. W. H. Fitzgerald.

22.501. Shrapnel Shells. R. Fiedler.

22 548. Sighting of Wearons. R. Slazenger.

22,566. Telescopic Sights for Ordnance. A. A. Common.

22,568. Sporting Guns. R. Darne.

22,616. Sighting Devices. T.G. Russell.

22,651. Fuses and Exploders. A. W. Marshall.

22,689. Bandolier. N. W. Wallace.

22,702. Targets. R. C. Murray.

22.740. Projectiles. J. H. S. Bradley.

22,873. Multi-shot Cartridges. R. W. Scott.

22.922. Detonator Holder. G. Edwards.

22,049. Signalling Detonators. T. Lambert.

*These Applications were accompanied by Complete Specifications.

SPECIFICATIONS PUBLISHED.

COMPILED BY H. TARRANT.

DECEMBER 1—DECEMBER 22, 1900

18,986 (1899). Submarine Mines. T. McKenna (Agent for G. E.
Elia, Genoa). A submarine mine which is discharged from a
vessel in a manner similar to a torpedo  The mine is guided
upon rails, and, as soon as it leaves these rails, an anchor and
a lead are automatically released, and drop ahead of the mine.
The lead moves away ahead of the anchor until a pre-
determined length of cable has been unrolled, this length
corresponding with the distance beneath the level of the
water which it required that the mine shall settle. The lead
reaches the bottom, steadies the mine, and allows theanchor
to settle the mine in the required position, both as regards
depth and locality. Accepted Nov. 21, 1900.

22,001 (1899). Sighting of Ordnance. E.Dragoumis, Greece. A
rearsight for ordnance, which is automatically controlled by
a depression telemeter fixed at any determined distance from
the gun or battery. The sight is contrnlled in such a manner
that when a gun is trained towards a certain object, the line
passing through the rearsight-hole and the edge of the front
sight cuts the corresponding trajectory of the gun at the end
of the line measured by the telemeter. Accepted Nov. 3,

1900.
2,776 (190o0). Breech-loading Ordnance. il F. Meigs, and
S. A. S. Hammer, U.S.A. In a very bulky specification the

construction and working of a breech-loading gun are

.explained. The patentees have paid particvlar attention to
the recoiling arrangements which automatically work the
breech, and have endeavoured to turnout agun in which the
principal features are rapidity and accuracy of fire, safety to
its operators, and simplicity of construction. Accepted
Nov. 10, 1900.

4.253 (1900). Loading Mechanism for Ordnance. A. Reichwald
(Agent for Fried. Krupp, Germany).  In ordnance of the class
in which the ammunition is supplied by a hoist, and rammed
into the gun by a rammer, the rocking action of the cradle, or
of the gun, is transmitted to a rock lever working in bearings
on the carriage. By means of this transmitted action the
rammer is brought automatically into the loading position,
and the movements of the ammunition tray are correspond-
ingly limited. Accepted Nov. 24, 1900

8,154 (1900). Laying of Ordnance. A. Torriceili, Switzerland.
The combination of a pointer at the end of the trail of a field-
gun carriage with a forked centreing arrangement, the object
of which combination is to insure that after every shot the
gun returns to its original position. The forked arrangement

consists of two arms attached to the two cheeks of the trail,
terminating in a fork, the two prongs of which diverge slightly
from one another towards the front. When the gun is
brought back to position these prongs embrace a pivot, and
correct the gun centrally, while the back end of the trail is
brought back exactly to its original position by means of the
pointer. Accepted Nov. 17, 1900.

10,115 (1goo). Torpedo Steering {l T. Armstrong and A.
Orling, London. A method of cortrolling the course of
torpedoes after launching, consisting of electro-mechanical
means of disengaging the port or starboard propeller from the
motor employed for driving purposes according to the course
it is desired the torpedo shall take. A pendulous weight and
a hydrostatic valve govern the operation of the horizontal
rudders, and by this means the depth of the torpedo beneath
the surface is regulated. Accepted Nov. 10, 1900.

12,042 (1900). Safety Device for Small-arms C. Weiser,
Baiaria. A saifety device which only allows the arm to be
fired when the burrel is tilted above the horizontal position.
When the weapon is in any other position a lever is forced by
its own weight to catchin the trigger slit, and hold the trigger
against backward movement The safety is disengaged by
means of a lever manipulated by hand. Accepted Nov. 24,
1900

x4.920b(g900). The Browning Automatic Gun . J. M. Browning,

.S.A.

14,921 (1goo) Automatic Gun. ]. M. Browning, U.S.A. In this
specification an automatic gun is described, containing
numerous novel parts and arrangements. The gun is adapted
to take a belt of cartridges and to maintain a rapid fire by tho
operation of recoil, as long as cartridges remain in the belt.
Accepted Dec. 1, 1900..

15,578 (1900). Shunting Apparatus for Gun Carriages. V.
Francis, Folkestone. A method of propelling gun carriages
by manual labour, by means of a lever, to the end of which is
attached a rope loop. The loop is adapted to pass round the
axle of the wheel, and is of such a length as to allow a side
lug on the lerer to come, in certain positions, inty contact
with the flange of the wheel. \When the lever is raised, the
lug grips the rim, and revolves the wheel  Accepted Nov. 17,

1900.
15,716 (1900). Quick-firing Field-gun Carriages. K. Haussner,
Germany. A method of preventing the '* backing '’ of the

field-gun carriage, designed on the principle of checking the
recoil by a spade, by so constructing the trail that it may
be extended. When it is desired to fire the gun, the trail is
extended, and thus the angle between the trail and the ground
is reduced. Accepted Nov. 10, 1900.

16,277 (1900). Explosives. ]. Fihrer, Vienna. A method of
increasing the expansion of the gases of explosion by adding
some ingredient to the explosive which will raise the tem-
perature. Metallic aluminium is the substance to be used,
and two parts of this metal added to three of ammonium
yield, when ignited, a volume of 2,000 cubic centimeters for
a 20-gramme charge. Accepted Nov. 10, 1900.

17.248 (1900). Carriage and Case for Ordnance. E. de Frey-
stidler, Hungary. The field piece is placed in a light and
flat shaped container, which is adapted to be carried either on
a man's or a beast’s back. The ammunition and cleaning
requisites are also packed into this box, which is also adapted
to form the base upon which the gun is fired. Accepted
Nov. 10, 1900

18,920 (1900). Explosive Charges. E. Gathmaun, U.S.\ Ex-
" plosive charges for ordnance, consisting of powder composed
of nitrocellulose, or a compound of this substance, In order
to obtain uniform ignition of the charge, and to prevent the
tendency of the parts of the charge to burst, it is made up
of a number of rods, which are multi-perforated, and have
alternate V-shaped cuts on their opposite sides, each pair of
these cuts reaching the whole of the perforations  Accepted
Nov. 24, 1900.

18,923 (1900). Explosive Charges. I:. Gathmann, U S A. This
patent also relates to methods of fc-ming the high explosive
powder charges for ordnance. Th. charge in one case is
composed of rods provided with multi-longitudinal perfora-
tions and transverse cuts, each one of which reaches the
whole of the perforations.  In another case, spiral rods, also
perforated, gotocompose the charge. Accepted Nov. 24, 1coo.

* This Specificaticn is more fully described under * Selected
Patents.
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SELECTED PATENT.

THE BROWNING AUTOMATIC GUN.

14,920 (1900.). J. M. Browning, U.S.A. In this specification a
weapon of the automatic, recoil-operated type is described, in
which the parts and their arrangement are ingenious and not com-
plicated. It is similar to other types of its class, inasmuch as the
loading and extracting are operated by the impulse of recoil. The
weapon will fire continuously until the magazine is exhausted, so
long as the trigger is held back ; but, of course, deliberate aim may
be taken by releasing thc trigger after every discharge. A novel
catch arrangement is attached which automatically holds the breech
bolt in its open position after the discharge of the last cartridge from
the magazine, so that the gun is immediately ready for reloading.

Referring to Fig. 1 in the drawings above, it will be seen that the
receiver a contains the breech mechanism, consisting principally of
the breech-bolt carrier b and the breech-bolt ¢, which are adapted
to slide, one within the other, horizontally within the receiver.
The carrier b is connected with the rod d, sliding through the
centre of the stock by means of the link ¢. The rod d is surrounded
by the spiral spring f, which has bearings at its rear end against
the end of the slide way g, and ‘against the head of the rod at its
forward end. This spring is adapted through the rod 4 and the
link ¢ to tend always to urge the breech bolt and its carrier towards
the breech end of the barrel. Attached to the rod 4 at its rear end
is the slide 4, guided in the slide way i. On the end of the slide is
a finger-piece j projecting through a slot % in the slide way g. It
will be understood that when this slide ) is pulled back by means
of the projection j, the breech-bolt and the parts attached thereto
will also be pulled back and forced to assume their rearmost
position within the receiver.

Fig. 1a illustrates the barrel. This also is capable of a longi-
tudinal movement within its casing . The thrust of the spring m

tends always to force the barrel to a forward position, the shoulder
n serving as a stop.

When it is desired to load the gun, the bolt is first drawn back by
band, and in its backward position the bolt is retained by the lever
o, which catches in front of the bolt carrier . This lever o, it
must be understood, comes only into engagement when the maga-
zine is empty, ince it is by means of the magazine slide p that the
lever is held up. When the slide p is removed by the loading
operation, the support of the lever is taken away, and it thus drops
down out of action. When the carrier b is drawn backwards by
hand, the breech-bolt is partly rotated within the rigid carrier b by
means of the spiral wings ¢, which engage with corresponding spiral
grooves on the inside surface of the carrier. This eflects the
unlocking of the bolt from the barrel, and the bolt ¢ is retained in
its extended position (Fig. 3) by an ingenious rock lever arrange-
ment, one end of which enters a recess in the carrier b, while the
other catches behind and holds the bolt from rotating back into its
carrier.

Supposing now the weapon be loaded the bolt and carrier will
start to move forward towards the breech end. The bolt presents
the projections r in a line with the recesses in the end of the barrel,
which enter therein. At this point the little rock lever which
retains the bolt in its extended position, is put out of action by the
inclined end of the recess in the bolt carrier, and the bolt carrier
itself is then allowed to move forward over the bolt ¢. Thus the
bolt is rotated by means of its spiral wingsg¢ and the projections r are
turned into the barrel recesses, locking the two securely together.

In this position of the parts the gun is ready for firing, and if
the trigger be pulled the hammer s is released, and the cartridge is
exploded by the firing pin . The recoil following the explosion
forces back both the barrel and the breech mechanism, which it
will be remembered, are locked together, until the rear-
most position is attained. A spring-actuated catch x then
comes into play, and retains the breech-bolt carrier against
forward movement by catching into the slot v. The barrel, how-
ever, is impelled forward again by its spring m. Its forward
movement drags the breech-bolt out of the carrier 5, and during its
forward movement the bolt is caused to rotate in the way described,
and the connection between barrel and bolt is again broken. The
barrel continues its forward movement alone, and by the time it
has reached the end of its travel the spent cartridge, which is
pulled from the barrel by the extractor w, has been ejected through
an opening in the side of the receiver a by a little spring ejector on
the face of the breech bolt. A fresh cartridge is pushed up from
the magazine to take its place ready for the return of the breech-
bolt to push it into the barrel. The bolt is only released when the
barrel has reached the end of itsreturn travel. Then the release is
accomplished by the little projection x on the underside of the
barrel end. This projection comes into contact at the point shown
in Fig. 3 with the rack lever y, the rear end of which is in engage-
ment with one arm of the catch «. The forward end of the lever y
is thus depressed, and the rear end is consequently raised. This
motion raises the forward arm of the lever ¥, and thus releases its
other arm from engagement with the bolt carrier. The bolt and
its carrier are then free to return to the forward position under the
impulse of the spring f, taking the fresh cartridge into the barrel,
and making the locking contact with the barrel in the way described.
The weapon is then again ready for discharge.

The lever z, which is worked by the thumb-piece 1 is the safety
device. It doubly locks the mechanism when pushed back towards
the butt holding the trigger by the slot 2, and the hammer through
the projection 3 catching under its heel.

The forepart is bored to receive the sleeve 4. A bolt j screws
into the front of this sleeve, and serves to hold the parts together.
When the bolt is removed, the forepart and barrel are released
from the stock. Accepted December 1, 1900.
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A NATIONAL MOURNING.

EVEN a journal devoted almost solely to technical matters
must needs set apart some space in order to pay a tribute of
respect to the memory of the noble lady who for upwards of
sixty-three years held the proud position of Queen of Great
Britain and Ireland, and who at the date of her lamented
decease was ruler of the largest, the most powerful, and the
most united Empire the world has ever seen. As woman and
as monarch, Queen Victoria’s influence on the diverse
nationalities over which she held sway was always for good.
Essentially making for peace, she never hampered the actions
of her Ministers when war was just and inevitable, however
her gentle heart may have sorrowed as she watched the suffer-
ing and misery entailed by this final arbitrament between
nations. But there can be no doubt that, even under the
limitations of the British Constituton, she at all periods exerted
a strong pressure in staving off the evils of war, and succeeded
in averting those evils in not a few instances. At the same
time, she delighted to honour those who upheld the Throne
and Empire by force of arms, and throughout her long reign
was always interested to an unusual degree in the welfare of
' her Navy and Army at home and abroad. In the yearsof her
"~ wifehood especially, she took a conspicuous interest in military
* affairs, visiting the various stations and the temporary camps
" at Chobham and elsewhere, and setting the seal of her
. approval on the movement, inaugurated by the N.R.A. at
-+ Wimbledon by firing the first shot on that historic but now

discarded ground. Her interest in sport could scarcely be so
great, but the manly outdoor pursuits undoubtedly had her
bympathy, and it is no secret that her Highland home was
chosen originally alinost with entire regard for its possibilites
as a shooting centre for the Prince Consort.

Though the reign now brought to a close was distinguished
by many wars in various quarters of the globe, its most
abiding characteristic was certainly shown in peace and the
prosperity that follows. It is not saying too much to assert
that the history of the world affords no such instance of a
nation’s advancement in the gentler arts of peace as is to be
gleaned from a retrospect of the past sixty-three years. The
record of scientific progress andindustrial development isalmost
exactly coéval with the reign of our late gracions Queen, and
it would be the merest folly to attempt to deny that the rapid
upward moveinent was directly consequent on the feeling of
security engendered by the beneficent sway of this noblest of
monarchs. In the first moments of grief and with the sense of
personal loss still poignantly borne in upon us, it is difficult to
realise all that one woman, even though a Queen, can effect in
the building-up of a nation and an Empire. This is no place
to speak of the influence exerted by this one personality on the
life of her beloved subjects. Enough thatin the words of a dead
master, * Her Court was pure; her life serene;" * She wrought
her people lasting good.” One cannot but realise the endur-
ing fitness of the late Laureate's appreciation of his revered
Queen. Hers was no absolute monarchy dependent on an
iron hand, but a loviug rule * broad-based upon her people’s
will.”
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CURRENT TOPICS.

Merchandise Marks Prosecution.—The Gunmakers’ Associa-
tion made an important seizure of fraudulently marked
weapons at the premises of Messrs. J. G. Styles & Co., gun
dealers, of 62, Branston Street, Birmingham. Eleven guns
were seized, nine bearing fictitious names followed by the
address * London,” while two others were seized, out of a
very large stock similarly marked, bearing the name of the
firm with the added address ‘ London.” The firm has no
London address, and, therefore, according to the Act, is not
entitled to use that address. Mr. J. G. Styles stated that the
firm did have an office in London until the year 1894, but he
could not remember where that address was, and admitted
that he had regularly marked guns with the word * London ™
following the name of his firm since that time. The case is
due for hearing on the s5th inst. at Birmingham, and the
summonses to be heard relate to three guns, previously pur-
chased by the Gunmakers’ Association, which bear the
following fictitions and fraudulent markings:—* Cox & Co.,
London,” “ Halton & Co.,
London.” Onr next issue will contain a full report of the
piloceedings.

Small Arms and Explosives Committees.—The general press
is at the present moment occupied with discussing the results
of the deliberations of the Small Arms Committee. Vague,
and at the same time sensational, are the anticipations of the
new type of service rifle which it is expected will be forth-
coming. At one time we hear that certain minor alterations
will be made in the Lee-Enfield rifle. At another time we are
told that an entirely new rifle having the most extraordinary
combination ol wonderful properties has been adopted to the
exclusion of all other types. All this is very interesting, but
it is not worth serious consideration in the complete absence
of definite information of any kind whatsoever. Rifles
naturally appeal more strongly to the public inind than explo-
sives can be expected to do, so that while we hear so much
about the pew rifle, the Explosives Committee is allowed to
conduct its experiments in peace without the aid of the
irresponsible journalist, and vet it is not at all certain but that
the Explosives Committee are preparing for us a much more
striking surprise than the other Committee can possible put
forward. Among the trade one cannot help hearing of peculir
little incidents connected with the trial of new explosives. In
fact when all these trials appear to be based upon a single
type of explosive substance we are entitled to suppose that
the substance in question is receiving veryv serious attention
with considerable certainty of its ultimate adoption. The
explosive we refer to is a well-known German powder. The
small arms pattern of this explosive which seems to be most
in favour is of the cordite shape, while that for the bigger
guns is in the form of hollow tubes. In other words we shall
have vermicelli for our small arms, and macaroni for our
ordnance. As regards the composition of the new powder,
we believe that nitro-glycerine will entire disappear, or at any
rate it will only be present in small quantities not likely to
make much difference t>the resulting decomposition. A very
important litile side issue, which emphasised our beliet that
something is likelv to be done in the way of adopting this new
cxPlosive, is afforded by a recent amalgamation which did not,

London,” and ‘ Allday & Co.,.

i

perhaps, receive the attention it deserved. The English .
agents for the powder referred to were absorhed by one of the
largest and most influential firms of ordnance manufacturers
in the country. Such a firm would obviously be in a better
position that a simple powder company to conduct the neces-
sary experiments and demonstrations of the new powder in
connection with all classes of ordnance. Their experimental
facilities and their close touch with the Government are
important factors in satisfying the Committee as to the all-
round excellence of the new production. The cost of such
experiments and the necessity for well-equipped factories to
supply the guns require a command of capital in proportion
to the valuable stake involved.

THE GUNMAKERS' COMPANY.

WE print in another column an interesting correspondence
between Mr. H. A. Thorn, trading as Charles Lancaster, ard
the Clerk of the Gunmakers’ Company. We do not suggest
that the correspondence itself supplies any very novel infor-
_mation, but, on the other hand, it throws an -interesting side
light on the attitude adopted by a public body having
responsible duties to fulfil. . The, charter of the Gunmakers’
-Company shows that it was formed by gunmakers for the
purpose of enabling London gunmakers as a whole to take
suitable measures, controlled by Government supervision, for
the protection of the trade against loss of reputation due to
the bad work turned out by divers inexpert persons. Obviously
the whole spirit of the charter, was such as to indicate that
gunmakers as a body were to be the active agents in regulat-
ing the testing and proving of weapons. Some 250 years
later, viz., at the present time, we find that the ruling Ceurt
of the Proof House has degenerated into a close corporation
in which certain names appear with curious frequency, while
others of gunmakers well known for their skill and scientific
knowledge are outside the exclusive fold of self-elected and
self:propagating officials.

Now, Mr. Thorn is well known throughout the trade as by
far the most active in public matters of all present day gun-
makers. S)> marked is this feature of his character that we
do nnt fear that the making of such a bold statement will
cause jealousy or ill-feeling on the part of any of his contem-
p-raries. A marvellous memory, an immense capacity for
the gripping of intricate subjects, and finally the interest
which enables him to find time to do all these things, in
addition to looking after a very large business, indicate him
as the one man in the trade who, above all others, should be
welcomed as a member of the Court of the London Proof
House. He has been a Liveryman of that Company for a
great many vears, and in one case, at least, his precedence in
this respect has been ignored by the election over his head of
a later recruit. Whatever may be the cause for this peculiar
procedure, an1 we cannot adinit a reasonable or just cause of
it. Mr. Thorn is at ‘least a Liveryman of the Gunmakers'
Company, and, as such, a member of it, with certain well-
defined rights common to members of every organization the
world over.

Mr. Thorn wrote to the Clerk of the Gunmakers’ Company
asking for the names of the members of the Court of the
Gunmakers’ Company. These were supplied in due course,
and when Mr. Thorn asked for the date of election to the
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Court, of one of the members the request was abruptly
refused. Some six months later Mr. Thorn had occasion to
write to the Clerk of the Company asking for information
similar to that which had been supplied to him on the former
occasion. The Clerk of the Company wrote in reply saying
that he would not supply the information unless Mr. Thorn
could give some good reason for requiring it. This is not a
matter which affects the destinies of nations, but at the same
time an extraordinary state of affairs is disclosed when we
find that the Liverymen of a Company arerefused information
as to who are the office holders of the Company for the time
being. This information is not in any sense of the word
private, since all who attended the last Annual Dinner of the
Company could see for themselves who were the present
holders of office. Furthermore, we believe that this list of
names is supplied to the publishers of one of the city direc-
tories, and yet in the face of all these facts we find that the
Law Clerk of the Company feels competent to refuse such
information. We cannot, therefore, accept it in any other
light than as an act deliberately intended to defy *Mr. Thorn
in his efforts to keep in touch with the work of the Company.

A still more important matter is concerned in the request
made by Mr. Thorn to inspect the minutes of the meetings of
the Court in order to secure certain information he needed.
Mr. Thorn’s authority for making this request was based upoa
the report of the Livery Companies Commission. This
Commission sat in the year 1880, and it was empowered to
secure information on certain specified points from the various
City Livery Companies. The Gunmakers' Company was
asked by the Commission ** whether the resolutions and
decisions of the Governing Body are published or are other-
wise accessible to any or all, and which of the members of the
Company.” The reply to this question was as follows:—
“ The resolutions and decisions of the Governing Body are
pot published, but are accessible to members of the Com-
pany.” Ih the light of this written reply to a written question,
~ as recorded in a Government Blue Book, the Gunmakers’
Company thinks fit 2o years later to affirm by inference that
its original statement was neither true in substaoce nor in
fact.

It is perfectly clear that matters cannot remain as they now
stand. If the Guninakers’ Company were only a social
organization we should have little or nothing to say; but it is
vested by Act of Parliament with the power to exercise very
important functions needing the whole of the available know-
ledge that eould be placed at its disposal. That the Com-
pany would find such assistance useful there are many ways
of showing, but it will be more appropriate to demonstrate
these points at a more suitable time and place. The War
Office is vested with very important rights concerning the
regulation of proof matters, and if the gun trade is refused all
reasonable information, it will be necessary to appeal to the
War Office, who will, no doubt, be willing, in the public
interest, to insist upon receiving the information and applyving
the supervision, the exercisc of which is refused to gunmakers.

Considerable attention has been directed to Herr Krupp's
success in producing a 28-cm. quick-firing gun. It is under-
stood that the 11-in. quick-firer is to be adopted largely in the
German Navy, and that not only the new cruisers, but all
battleships at present in course of construction ate to be armed
with the weapon.

ROUND THE TRADE.

The Gunmakers' Company have recently voted a donation
of £5 to the Royal Loadon Opthalinic Hospital.

We understand that the affairs of Mr. Charles Golden,
gunmaker, of 27, North Street, Bradford, have been placed in
bankruptcy.

The Union Metallic Cartridge Company has issued a very
pretty wall calendar, with a youthful nimrod as the central
figure.

Messrs. Eley Bros. have issued a notice to their customers
that the price of felt wadding will be increased twopence per
pound in consequence of the increased cost of felt.

It is reported that the War Office is considering a proposal
to induce qualified gunmakers to cnrol themselves more
numerously than at present as volunteers by giving thewmn 'the
rank ot armourer sergeant, after a short course of tuition.

This vear the winner of the Grand Prix du Casino at Monte
Carlo used E.C. powder. The competition was robbed of a
great deal of interest owing to the fact that the English con-
tingent, as well as our Australian and American friends, with-
drew, as a sign of respect to Her late Majesty, Queen Victoria.

We understand that H.M. Inspectors of Explosives has
called the attention of several powder and cartridge manu-
facturers to the practice of gunmakers and ironmongers in
sending-out lots of 100 cartridges in the boxes used for pack-
ing in outer cases instead of complying with the regulations
laid down in the Explosives Act.

Messrs. Moore and Grey have succeeded in astonishing the
gun trade by means of a striking double column advertisement
in the Daily E xpress offering a rifle, suitable for club shooting,
together with accessories, on The Times system of payment.
The two first payments amount to 5s., and the rifle and
accossories become the property of the purchaser when he
has completed the payments amounting to one guinea.

Messrs. Wm. Bennett, Sons and Co., of Roskear Fuse
Works, Camborne, have forwarded an illustrated pamphlet
descriptive of their speciality, Bennett's Patent Blasting Fuse,
which is largely used for firing explosive charges in mines,
quarries, collierics, and in excavations generally. The makers
urge one very strong claimin favour of their ** Crown Brand "
fuse, that during the whole history of their works not a single
fatal accident has occurred when that fuse has been used.
Messrs. Bennett have also forwarded us a neat office calendar,
handsomely bound in red leather, which is a much appreciated
addition to our desk equipment.

At Edinburgh, on December 27th, a new compauny, under
the existing title of Nobel's Explosives Co., Ld., was registered
with a capital of £1,000,000in £10 shares, to acquire and take
over the business and undertaking, and the whole of the lands,
property, and assets, and goodwill and trademarks of Nobel's
Explosives Co., Ld., and to carry on the same. The first
directors of the new company are Sir Charles Tennant, Mr.
Hugh Beckett, and Mr. Hugh Brown, the qualification being
£1,000, and the directorate being limited to the above number
as a minimum and seven as a maximum.

A company has been registered in London, with a capital of
£185,000 in £1 shares, under the title of the Automatic Maga-
zine Rifle, Sinall Arins and Ordnance Co., Ld.. the object of
which is to adopt an agreement with the Magazine Rifle
Syndicate, Ld., and to carry on the busiuess of magazine and
other rifle manufacturers, makers of machine. automatic,
electrical, pneuinatic, gas impulse and other guus, torpedoes,
pistols, swords, bayoncts, ond other arms and weapons. gun-
powder, explosive, projectile, and bullet manufacturers,
engineers, founders, smiths, Xc.

An interesting variant of the orvdinary advertisement is
adopted by Messrs. Leech and Sons, the old-established gun-
makers of Chelmsford, in advertising in the local I ssex County
Chronicle. Side by side with the up-to-date notice of the firm's
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specialities for January 4th, 1901, is a facsimile of an advertise-
mment appearing in the same couaty paper on October 2nd,
1795, to the effect that ‘ Leech, Gunmaker, from London,
having taken a Shop in Duke Street, near the White Lion,
Chelmsford, respectfully acquaints the Gentlemen, &c., of
Chelmsford and its vicinity, and the public in general, that he
makes and repairs guns, gun-locks, pistols, &c., &c., in the
neatest manner on the most reasonable terms, and at the
shortest notice.” There are not very many firms in the trade,
still in existence, whose bu~iness dates back to the eighteenth
century.

A case of considerable interest to the trade has recently
been heard in Belfasts arising out of an action for dainages for
breach of warranty. The plaintiff was a working shoemaker,
the possessor of a muzzle-loading gun, and the defendants
Messrs. Hunter and Son, who sold him a $-lb. tin of smoke-
less powder. On firing his second shot with this gun and the
smakeless powder, the gun burst and injured the plaintiff’s
hand. The question at issne was as to whether there was a
warranty implied in the sale of the powder, and the evidence
of the two parties showed some divergence as to the conditions
under which the powder was purchased. The plaintiff said
that he was asked whether he wanted smokeless powder, and
on replying that he had never used it the salesman showed
him how to load his gun with it. Relying on the statements
of the salesman, he purchased and used the powder, with the
result already stated. For the defendants, it wus urged that
the plaintiff himselt asked for smokeless powder, and was
supplied with a tin having on it full printed instructions. It
was also said that plaintiff at the same time purchased a
quantity of breech-loading wads, the contention being that the
powder was sold under the impression that it was to be used
in a breech-loadér. The defendants applied that the case
should b2 remitted to the Recorder of Belfast. Mr. Justice
Johnson nade no rule on the motion, which was resisted, and
made plaintiff's costs to be costs in the cause.

NOTES.

MESSRS. ELEY BROS., LD.—We have received the
report and balance sheet of this Company, which discloses a
net profit of £37,733, which, added to the balance brought
forward, viz., £16,966, makes a total of £54,699. In addition
to the intrim dividend of {12,500 already paid, a further divi-
dend of £25,000 is now declared, making in all 30s. dividend
for the year on each f1o share. The report contains a
passage recording the regret of the Board concerning the
series of accidents which have occurred in the year under
review. The sum of {2,458 has been paid as compensation
to the relatives of the victims of the accidents, and this sum
has been met in part by a withdrawal from the reserve fund,
and, as to the remainder, it has been taken from the year's
profts.

NEW EXPLOSIVES CO., LD.—The report and balance
sheet of this Company has been issued, the profit tor the year
being £20,736 which, with the amount brought forward,
brings the total available for distribution to £27,741. The
directors recommend that £7,017 1os. should be devoted to
the payment of a 74 per cent. dividend, the balance to be
appropriated as follows :—Depreciation against property pur-
chase account, £38,519; reserve for extensions to property,
plant and buildiugs, £4,000; and carry forward £8,134. The
Company has during 1goo spent in repairs and renewals to
plant and machinery, &c., £3,243, debited to profit and loss
account, against £1,892 in the previous year, and in the new

buildings and plant {7,436, as against £2,804 in 189g9. The
sum of £354 spent in patent purchase aad continuing experi-
ments, ot which £201 was brought forward from last year as.
an asset, has been entirely written off. There has been con-
siderable delay, which the directors could not anticipate, in
completing the new patent moulding and pressing plant,
owing to the special character of the machinery which had to
be designed, and the difficulty in the engineering trade of
getting delivery. The directors point out that in the interests
of the Company it would not be wise to declare a larger divi-
dend, since the various appropriations leave the amount
carried forward at a sum which the Board do not consider by
any means more thau sufficient to meet the requirements of
the Company’s increasing business.

LARGE ORDER FOR MILITARY RIFLES.—The
Birmingham Small Arms Cempany has received an order
from the British Government for 15,000 rifles of the Lee-
Enfield pattern, which are to be turned out with the
greatest expedition. Last year the B. S. A. Compay produced
40,000 rifles for the Government, and during the running of
the contract was turning them out at the rate of 1,500 per
week. This supplementary order should be a welcome fill-up
to the activity of the Small Heath factory, besides giving .an .
impetus to the military branch of the local gun trade.

NEW GERMAN RIFLE.—The new military rifle, with
which the German army is to be equipped as speedily as
possible, is said to be the last word in modern science. It is
sighted up to 2,050 metres, or about 2,250 yards. The rifle
itself is only 4-ft. 1-in. long, but it is fitted with a 26-in.
bayonet, giving a total length of 5-ft. 10-ins., which is an 8-in.
longer reach than that of the British service arm. The weight
of the rifle is just over g lbs., and of rifle and bayonet together,
9 Ibs. 154 0z., which constitute it a lighter weapon than the
Lee-Enfield. .

FINE OF THE MASTER OF A GUNPOWDER
VESSEL.—William Tiffin, the master of the ketch Emnergy,
was summoned for illegally keeping gunpowder in an un-
authorised place at St. Osyth. He put into St. Osyth Creek
on December 21st through stress of weather, having on board
at the time 15 tons of dynamite and 18 tons of gunpowder.
The vessel dragged her anchor, and was at one time within a
quarter of a mile of Brighlingsea and a fleet of yachts valued
at about £135,000, and within 600 yards of the gasworks. In
spite of expert evidence by seafaring men in tavour of the
defendant, a mitigated penalty of £5 with costs was inflicted,
it being the opinion of the Bench that the Creek was not an

authorised place within the meaning of the Act. A case was
stated for appeal.
NEW SPORTING REGULATIONS IN INDIA.—Con-

siderable discontent is felt in military circles in India by the
new regulations just issued in respect to shooting parties and
sporting guns and ammunition. Soldiers may only go out in
parties of three, and must be accompanied by a native
interpreter ; they may not enter a village or speak to a native
woman, and they must not separate while shooting. Pre-
sumably, this regulation refers only to the rank and file. But
there is a general rule, No. 16, which provides that * no rifle
or carbine shall be used which carries Government ammuni-
tion, or is under ‘450 bore, or is sighted over 150 yards:"
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This drastic prohibition will have the effect of rendering
illegal a large number of sporting rifles, and will seriously
restrict sport throughout the peninsular. It is well known
that Tommy Atkins, as a sportsman, is a somewhat indis-
criminate shooter, with a special partiality for monkeys and
peacocks, but the above-mentioned regulation seems.to be un-
duly severe all the same.

WAR RELICS FOR THE GLASGOW EXHIBITION-—
Lord Roberts has informed the Lord Provost of Glasgow that
he will send to the forthcoming Ipternational Exhjbition, to be
held in that city, the *“ Long Tom " which was captured from
the Boers at Hector Spruit, together with 240 Mauser rifles
and a few others of different patterns.

SUPERINTENDENT OF ROYAL ARMS FACTORY.—
The Secretary of State for War has decided to retain the ser-
vices of Col. H. S. S. Watkin, C.B., as superintendent of the
Royal Arms Factory, Enfield Lock, after his retirement on
pension. Col. Watkin has devoted so much attention to the
improvement of small-arms, more especially in view of the
requirements brought to light during the operations in South
Africa, that the country at large is to be congratulated on the
fact that the authorities will continue to receive the benefit of
his advice and experience.

RIFLE VERSUS CARBINE.—Referring to the mention
made last month of the fact that the recent cavalry reinforce-
ments for South Africa were provided with rifles in place of
the customary carbine, it is now understood that, many months
ago, Colonel Welby urged this change. He pointed out that
the cavalry all through the war had been placed at a dis-
advantage by the imperfect sighting and short range of their
carbines as commpared with the rifles used by the Boers, and
insisted that they should be re-armed with a weapon of full
range and accuracy, even though the change meant carrying
the infantry rifle in place of the carbine. It seems that the
War Office took six months to consider the advisability of
making the experiment proposed by the gallant officer.

BAVARIA AND PRUSSIAN PROGRESS.—The Bavarian
Government has refused to adopt the latest repeating-rifle and
machine gun introduced into the Prussian Army on the ground
that they differ only in minor details from the existing arms
used in Bavaria. On the other hand, Prussia is very strong
on the question of uniformity throughout the German Army,
especially as it involves the matter of ammunition, and has
consequently oftered credit terms, which, however, the
Bavarian Diet still refuses to consider. Thereis apparently a
decided deadlock for the present.

ARMAMENTS FOR THE BOERS.—Remembering Lord
Salisbury's now historic complaint that the weapons with
which the Boer forces have inflicted such losses on eur troops
were smuggled through to their destination under the un-
assuming guise of boilers, locomotives, and piases, it is some-
what conflicting to learn that during the one year, 1897, no
fewer than 147,000 Mauser rifles were openly passed through
the Customs via Delagoa Bay, that the big Creusét guns were
sent along on open trucks, and that Mauser cartridges were
consigned up country forty truck loads at atime. As a matter

of fact, it was well known to any persons interested in possess-
ing the information that large orders were in progress both
before and after the Jamieson raid at the leading Continental
small-arms and ordnance factories, the destination of which
could scarcely be concealed, even had there been any inten-
tions of so doing. Probably a search in the musty pigeon-
holes of the Foreign Office might even now unearth the
documents containing these interesting details, which seem
never to have come within the purview of the Prime Minister
and Secretary of State for Foreign Affairs. Itis also well to
remember that these 147,000 rifles were supplied to the Trans-
vaal, with a roll of burghers capable of bearing arms ot barely
30,000 men, a fact which of itself ought to have awakened some
curiosity on the part of the Government as to the intentions of
a populace which required five Mausers per head of the able-
bodied males.

CONDITION OF ARKLOW HARBOUR.—Owing to the
recent strong southerly gales, sand has been silted up oo the
bar at the entrance to Arklow Harbour to an extent that
seriously interferes with the trade of the town, there being at
present a depth of no more than eight feet of water. As an
instance of the inconvenience caused by this shifting of sand,
the business of Messrs. Kynoch's Cordite works Las been
hampered by the fact that one of their steamers, the Marie,
laden with nitrate of soda, has been unable to enter the port,
and was obliged to discharge her cargo at Wicklow, whence it
was conveyed by rail toits destination. The Company's other
steamer, the Anglesea, was also unable to enter the port until
some portion of her cargo had been transhipped into lighters,
and other vessels were equally debarred from arriving along-
side their discharging berths.

SWEDISH ORDNANCE FACTORY.—According to
advices from Stockholm, the well-known Finspang Gun
Foundry, which is the largest cf its kind in the peninsular, has
been bought by an English company. The capital of the new
company is about £110,000, and the immediate result of the
change of hands is that the plant for casting big guns is being
considerably increased. It is noteworthy, in this connection,
that the British Government has recently placed large orders
for powder, with immediate delivery,in Sweden, the quality of
the powder being quite satisfactory.

EXPLOSION IN A TUNNEL.—On the 11th ult. a serious
accident occurred in the Holywell-Halkin tunnel, now in
course of construction from Bagillt, near the River Dee, to the
Milwr Mines, near Halkin. Six men-were engaged in placing
a charge of gelatine in the face of the rock to be excavated,
when the charge suddenly exploded. They were all grouped
together at the time, and consequently received frightful
injuries, one man in particular incurring a tractured skull in
addition to severe damage to his legs and arms.

EXPLOSION AT A COLLIERY.—An explosion of gela-
tine took place in a cabin on the bank of the Mynydd
Bach Colliery, on the sth ult., whereby two men were very
seriously burnt and mutilated, and two others received slight
injuries. The former were blown ten yards away through
the walls of the cabin, some parts of the building itself being
hurled to a distance of sixty yards..



20 ARMS AND

EXPLOSIVES. FEB., 1900.

REVIEWS.

Mémorial des Poudves et Saltpétres.
Paris, 1899-1900.

The latest volume of this well-known official publication of
the French Government Explosives Monopoly Department is
well up to previous issues in regard to the valuable contribu-
tions on scientific explosive matters. The opening article is
by M. M. Vieille, and is entitled *“ Etude sur le Role des
Discontinuités dansles Phénomeénesde Propagation.” Another
article of M. M. Berthelot dealing with the explosion of
Chlorate of Pctash, while only covering a few pages, is likely
to be found of interest by those making a study of this in-
teresting ehemical substance, which has defied the efforts of
so many scientists desirous of turning its richness in oxyvgen
to practical account in connection with explosives. The
remainder of the volume is occupied by official reports of the
sittings of the Explosives Committee, and accounts of various
other official matters, which have been dealt with during the
period under review,

Tome X. Gauthier-Villars,

Kings of the Rod, Rifle and Gun, by * Thormanby.” Hutchinson &
Co., 2 Vols., 24s. net. '

IN these handsome volumes *Thormanby’ gives us
biographical and critical notices of the lives and labours of
some two dozen * Kings” of Rod, Rifle and Gun. As the
author of ** Kings of the Hunting Field " and ** Kings of the
Turf,” *Thormanby™ was well qualified to produce the
companion publication entitled as above, and he has done his
work well. The volumes are something more than a
mere compilation of other publications, for they con-
tain much original matter supplied from the author's
personal knowledge, and also independent critical judgmnents
on the life and standing of each * King” thought deserving of
a place on the list.

We have read the book with all the more interest from the
fact that it contains a carefully written hfe of Joe Manton,
as the “King of Gunmakers,” a title which was conferred
upon him by his friend and patron the famous Colonel
Hawker, one which we suppose no one at thils interval is
disposed to challenge. In his time there can be no doubt
that Manton stood out pre-eminently above all his rivals,
charging what he pleased for his guns, without one or more
ot which no sportsman in the early part of the past century
thought himself properly equipped.

We are told that Joe Manton's first patent is dated April,
1792. He was then established at 25, Davies Street, Berkeley
Square, where he remained until 1825, when he removed to
11, Hanover Square. At the same time his brother John,
.oom s me go ¢ j.dges considered little if at all inferior to
J. I, carried on business at No. 6, Dover Street, Piccadilly,
with success for many years after Joseph's death. Notwith-
standing bis fame as a maker, Joe Manton failed to make his
business pay, and in January, 1826, he was gazetted a bank-
v p, uthose diays a much more serious misfortune than it is

¢.t . Jue Manton never recovered from this blow.
.8 workinen ralited round him to the last, and after ‘many
cu i g s he was established in business at No. 6, Hollis Street
at his death on 29 June, 1835. His two sons carried on his
business for five years after his death, and it was then pur-
chased by the well-known- makers, Charles and Henry Egg.

Various extracts from Colonel Hawker's work are given by
“ Thormanby,” descriptive of the life and times of Joe Man-
ton. Colonel Hawker was an enthusiastic admirer, as we all
know of Joe Manton's. He declared that any one who looked
with a magnifying glass at the work in every part of Joe
Manton’s guns would discover as much difference between
it and those of most other makers as there is * between one
“one of our best new town-built Coaches and that Gothic
“ vehicle, which among our moderns is yclept a Jarvey.”

The number of patents taken out by Joe Manton, writes
“ Thormanby,” was very large; and in connection with one
or two of them he was very shabbily treated by the War
Office of the day, which offercd him {500 for one of his inven-
tions that bad nearly cost him that sum in testing and per-
fecting. The War Office apparently has always made a point
of treating British inventors of fire-arms at arms length. If
not the inventor of double-barrelled shot-guns, Joe Manton
claimed, and, we believe, with some foundation, to have been
the first to have made double-barrels popular with sportsmen,
who, before his day, generally preferred single barrels.
** Thormanby hazards the opinion in this connection that we
are again coming back to the single-barrel in the magazine
shot-gun. In that, however, we think the author goes rather
too far in stating that we are coming to a magazine gun of
*“ a rapidity and accuracy of fire far in advance of anything
‘- the annals of shooting have hitherto recorded.” So far, the
magazine shot-gun of American invention, however, well
adapted for sport in the United States, has not found favour
with game shooters in this country, either for rapidity or
accuracy.

“ Thormanby " tells one or two stories of Joe Manton, as
well as some of his rivals at the time in the gun trade, that we
bave not hitherto seen in print. Among others he has a good
deal to say about Westley Richard's well-known London
manager, * Uncle Bishop,” or * The Bishop of Bond Street,”
as he was often called. The prize ring he tells us was
Bishop's pet hobby, and ** pugilism had no more liberal and
ardent patron than this jovial gunmaker " And he had
his reward. For it soon became * an acknowledged fact that
‘“the best man in London to supply a good gun at a few
* hours’ notice was Bishop, and in this way the guns of West-
‘“ley Richards found their way into the hands of somne of the
“ most aristocratic sportsmen in the West End. I do not know
“when Bishop died, but I think he lived to see the ignominious
“death of the prize rings, and a change in London life that
“that must have saddened his jolly spirit. It was a pecu-
“liarity of Bishop that he always wore an apron in his shop,
**and was never seen without it on his own preinises. .
*The hat with its sporting cock was the symbol of his inde-
“ pendence as the apron was of his business. He always
* wore both in the shop to let the world know that a trades-
‘““man could be civil without being servile.”

EXPLOSION AT BLACKBECK.—The report of Captain
A. P. H. Desborough, H.M. Inspector, with regard to the
explosion which destroyed the corning house at Messrs. F. C.
Dickson and Co.'s gunpowder. factory at Blackbeck, Haver-
thwaite, Lancashire, on the 27th of August last, and fatally
injured four men, has just been published. The most probable
explanation is that the fatality arose from introduction of grit
or other substances into the powder, prior to the process of

- granulating.
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I~ the most general way the determination of the deforma-
tion of crushers, when submitted to forces of compression, is
obtained by some such testing machine as is diagramatically
shown in Fig. 7. It consists of one or more levers, so
arranged that the actual force imposed on the crusher is much
greater than the weight applied, owing to the multiplying
arrangement of the levers. The actual construction would
hardly ever conform to this diagram in all details since we
have disposed the parts to show the principle and mode of
action rather than to demonstrate a satisfactory mechanical
device. The weight is applied on the lever A B, a kind of
steel-yard, and this acts on the other lever C.D., which, in its
turn presses the plunger or piston F. In this way the force
acting on the piston may be any amount desired. The screwed
anvil H is adopted in order to accommodate the machine for
any size of crusher, and to adjust the whole arrangement so
that the levers are horizontal when the final compression of
the crusher is attained. .

The weight being properly fixed, and the end A of the top
lever temporarily supported, the anvil H is screwed up so
that the crusher, piston, and bottom lever are just touching.
The machine is then ready, and the weight may be applied.
The manner of applying the weight can be indefinitely varied
according to the method adopted for removing the support at
A. By very gradually lowering the support at A, the weight
is allowed to act slowly until the crusher supports the same.
It may then be left on for a definite number of seconds  This
is the usual statical dead weight method of arriving at crusher
tables. On the other hand, the support at A might be a rod
which could be forcibly knocked away or withdrawn, the load
or the lever A B thus _being allowed to act on the crusher all

7.--MACHINE FOR TESTING CRUSHERS

at once. In this way we should obtain crushing for a live
load, in other words the maximum dynamical application of the
load. Again, the support at A might be connected with a cam
on a horizontal shaft, and by the shape of this cam and the
rate of revolution of the shaft the load might be applied with
any degree of suddenness of application and removal. The
compression resulting in such a case would be intermediate
between the statical and the dynamical application, depending
on theamount of liveliness of the load. This latter method is
very popular with experimentalists, because it is believed that
by some such method the nature ot the application of the
pressure in a gun can be obtained. We need hardly point out
the futility of this; and, moreover, its practical utility is
destroyed because each expert adopts a different rate of appli-
cation and removal. :

It has frequently been proposed, and attempts bave often
been made, to obtain crusher tables by means of dropping
bodies. Weights of various masses are allowed to fallon a
piston or plunger from various heights, the impact on the
piston compressing a crusher placed on an anvil under the
piston. We have pointed out that this is deviating from the
conditions of a crusher gauge, where, in no instance, does the
piston act with initial velocity, and nothing can be gained by
using such a method. Furthermore it must be remembered
that, in crusher gauges, the pressure of the powder gases acts
with increasing force, the maximum possible rate of applying
this force occurring under the theoretical conditions when the
whole force is applied instantaneously. In the case of a
falling weight a comparatively large force acts at the initial
stage, and this is gradually decreased as the compression
proceeds. If for any reason the method of applying the load

1)
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affects the hehaviour of the crusher under compression, then
the dropping weight system not only posscsses no merits, but
its results must be erroneous.

The evaluation of the resistance from the compression of
crushers by falling weights is obtained from the principle of
work as follows :— :

If H and W are the height and weight respectively of the
falling body, and if C is the distance that the crusher is
shortened or compressed, it follows that ;—

The work represented by the fall of the weight = W X
(H + C) and the work done in overcoming the resistance of
crusher = R X C where Ris the average resistance over the
total length of compression C.

It will be quite clear why the amount of compression has
been added to the height of the fall of the weight, since the
weight does not come to rest till it has reached the lowest point
represented by the distance to which the upper face of the
crusher is compressed. The ordinary expression for energy
is weight multipled by height fallen, and the latter element is
represented by the fall up to the point of coming into contact
with the crusher, added to the subsequent fall allowed by the
giving way of the crusher.

Obviously the whole of the energy of the falling weight has
been absorbed by the crusher. Ignoring the internal nole-
cular vibrations set up in the crusher as negligible in quantity,
we may assume that the amount of shortening is a direct
measure of the energy absorbed, provided we can procure the
value of the resistance set up during the process of compres-
sion. For the sake of simplicity R has been made to represent
the average resistance over the total compression. In the
same way, therefore, that energy is represented by the fall of
mass over distance, so conversely is it absorbed by resistance
over distance.

Because the principle of work, t.e. {foot-lbs., is involved in
the dropping weight system, it has been proposed to read
pressures in foot-lbs. This is rather absurd, and if the
reasoning used were not so seductive we would not trouble
our readers to point out the fallacy.

In our expressions above hoth the terms W x (H 4 C)
and R X C are in foot-lbs., and, moreover, if a crusher in a
pressure gauge is compressed an amount C, and R is the
average resistance, the amount of work done on the crusher
is R x C foot-lbs., and equal to our W X (H 4+ C). Thus it
may look as if pressure in firearms might be expressed in
foot-lbs. Suppose, however, we previously compress our crusher
to near the compression C, and then use it for determining
the pressure in our gun, the work done on the crusher would
be practically nothing. and our measure of pressure nearly
evavescent. )

While R is the average resistance over the compression C,

the value of R is taken for the compression S, and this is

obviously only correct when the resistance is directly pro-
portional to compression. Assuming this is so, then by
varying W and H, corresponding values of R and C are
obtained, and from these a table relating compression to
resistance is easily obtained.

Under such conditions the whole of the energy represen‘ed
by the preliminary reducing of the crusher would occur
beforehand, and could not, therefore, be taken into account.
Replying to the argument that it could be taken into account,
we would point out that the compression of a crusher to a
point representing a fraction less than the expected pressure

-ARMS AND EXPLOSIVES.

in the gun is the equivalent to us/ing a crusher with an initial
resistance nearly equal to the pressure of the powder gascs, and
in such circumstances the energy absorbed is infinitissimal,
it follows that the number of foot-Ibs. represented by the
shortening of the crusher is no measure of the pressure of the
powder gases, The reason for this is clear, since the space
passed over from the commencement of crushing to the con-
clusion of the process is dependent on the initial resistance
as well as the rate of the increase of resistance. Thus we
may safely affirm and if necessary prove, that with every
different size of piston and with every crusher of different
area of cross section or different time resistance curve, one
and the same charge of powder producing identical pressure
would give a different measure in foot-lbs.

In a testing machine constructed on the principles shown
in the diagram, Fig. 7, at the head of this lecture, we have
made tests with Eley's lead crushers issued to the trade
during the summer of 1900, and obtained two series of
crushings. One was statical, the top lever being lowered and
allowed to act slowly on the crusher,and left on for 30 seconds,
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the whole operation occupying 6o seconds.  The compressions
were regular, and conformed to an cven curve. The second
series, were obtained by quickly withdrawing a rod supporting
the top lever, the weight having been previously placed in posi-
tion and the anvil screwed up so that the crusher and its
piston were in contact with the bottom lever. By this method
we obtained crushings due to a maxinum dynamical loading, and
these were also regular and lay on an even curve. In Fig. §
these two series of crushings are shown by means of curves,
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and in our next lecture we shall refer to the two others
plotted out from tables, well known by the trade, with a view
to examining the causes of their divergence.

In a similar manner we have obtained the two curves in
Fig. 9, representing the two limit loadings for small copper
crushers. The compressions of these are much smaller than
those of Eley's leads, and we have had to make the scale for
compression five times that in Fig. 8. This should be noted.

COPPER CRUSHERS.

If the statical curve for our copper crushers is examined, it
will be seen that it is practically a straight line after the first one
or two thousandth of decrement. A definite load is required to
produce any permanent deformation, and after this point is
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reached the deformation is directly proportional to the addi-
tional load. It is exactly equivalent to fixing the spring of a
spring balance so that the index could not move to less than
5 lbs. Then for weights less than and up to 5 Ibs. our balance
would not indicate, but for weights bevond this limit the index
would move in direct proportion to the weight applied. We
caun express this algebraically as follows :—

Let W equal the load applied to a copper crusher, then

W=M+KxC (1)
Where M is a constant weight and K is the load producing
unit decrement.

The principle of this formula is very easily understood. It
means that if we put a certain load on a copper crusher, and
allow the crusher to complete its compression, the load is
represented on the crusher by two factors. First. by the
amount of the load that the copper will sustain withut
deformation, and, second, by the number of times that the
weight producing one unit of compression will go into the
surplus of the load over and above the amount that does not
produce deformation, In other words we multiply the number

of thousandths of an inch of compression.by the number of
pounds that produce one thousandth of shortening. We thus
determine what is the effect of the residue of the load, and by
adding this residue to the force that produces no compression,
we account for the whole load. :

For our small crushers we can put this into figures, and our
readers can verify the same if they bear in mind that the
piston of the gauge considered has an area of ‘u40 of a
square inch. We have then

W = 86 + 164 X C.

W being expressed in Ibs. and C in thousandths of an inch.

A load put on all at once gave exactly double the compres-
sion of the statical loading, as is shown by the curves, and
this is exactly what should follow if our arguments in the
previous lecture were correct.

For this reason the curves shown in Fig. g merit careful
study. It will be noticed that in every part of the two curves
the horizontal distance between them is equal to that
separating the statical curve from the side of the diagram.
These curves are the result of actual experiment, and they con-
sequently demonstrate that in copper at least there is a definite
relation between the compressions produced by the two dif-
ferent methods, which is the same for all stages of the pro-
cess. Fig. 8, on the other hand, shows that if any such re-
lation exists with lead, it is for more complex, and, at any
rate, of a kind that would be difficult to apply in practice.

It follows, from what has already been said, the algebraical
expression for dynamical loading is:

sz+KxS 2).

That is to say, if the pressure in our proof gun is put on
dynamically or all at once, the compression should be divided
by two, in order to arrive at the correct pressure from a table of
values obtained by the statical method.

Vieille and Sarrau have investigated the compression of
copper cruskers in a most thorough and exhaustive manner.
Their results are recorded in the volumes of the Mémorial des
Poudres ¢t Saltpétres, to which all our readers interested are
referred. These experimentalists proved by mathematical
analysis that when a copper crusher is acted upon by a con-
stant force, such as when a load is applied at once, the time
of compression ¢ of the copper is given by the relation :

K (3)

Where « is the coefficient in our Formula No. (1), m is the
mass of the piston acting on the crusher, and =, the well-
known relation between the circumference and radius of a
circle, — 3'1416. As m is in grains and compression in thou-
sandths of an inch gravity should be taken at 322 + 12 X
1000, and the weight of piston divided by 7000.

It should be observed that the time of compression is inde-
pendent of the load applied, and for our little coppers, with a
piston of 1035 grains weight, its value is "ooo1g of a second.

The resistance of copper increases very rapidly with its
compression. This increase consists of two terms, one due to
increasing area of the crusher. and the other due to increasing
hardness of the metal itself. Copper takes on a hardness
termed *‘hammer hardness” when submitted to forces
such as hammering, wire drawing, &c., and it is this quality
of copper which becomes evident during compression. The
curious part of the matter is that the sum of these two terms is
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nearly constant during the compression of copper between wide
limits, and it is this property which makes copper the metal
- par excellence for crushers. In the early stages of compression
the increasing hardness is the main source of increased
resistance, but later the influence of the increasing area is

rate at whichlead flows, and, unfortunately, this is not con-
stant. Fig. 10 shows the compression of two Eley lead
crushers, issued in different ycars.

An examination of these curves shows that one crusher has
a much more rapid flow than the other. The small lower

from the commencement of compression up to the point where
the load applied is equal to the pressure of fluidity of copper,
viz.: 22 tons per square inch cress section, a point hardly
ever approached in copper crusher tables.

LEAD CRUSHERS.

Lead crushers are not easily dealt with, hence our reason
for dealing with copper crushers first. A glance at the
statical and dynamical curves of Fig. 8 will show, as has
already been remarked, that no simple relation can be ex-
pressed between these two limit methods of loading. and this
is because in lead we have so many variable elements.

Lead is very much more plastic than copper, and like it
has a pressure point at which the metal flows. For copper
this is 22 tons per square inch, and for lead about three-
quarters of a ton per square inch. Translated into simple
terms the presence of fluidity means that in the case of lead,
a cylinder of one inch cross-section will support a dead load
of three-fourths of a ton; but if a cylinder having a cross
section of less than one-inch is loaded with threc-quarters of
a ton, the cylinder will decrease in height until the arca of
cross section becomes one squarc inch. In Tig. 8 we bave
plotted out a curve to show what this means for Eley's lead
crushers, and our experiments show that Eley’s 1goo crushers
have a pressure of fluidity of one ton per square inch cross
sgction for 12 hours' duration of load, and for longer duration
this is even less than three quarters of aton. Therc is also a

-paramount. On account of this play of compensation of curve shows that a load equivalent to 2'35 tons gives the
these two terms, our coefficient K remains nearly constant following compression when duration of application varics.
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From ‘these data we can scparate the elements of the
resistance of lead crushers into at least the following terms :—

I. Load up to elastic limit, and not producing permanent
deformation.

II. An increase of resistance as compression goes on up to
the pressure of fluidity.

I11. For loads above the pressure of fluidity there is an
element depending on duration. In other words the resulting
compression due to all loads over the flowing limit is depen-
dent upon the time that the load remains imposed. A glance
at Fig. 8 will show that this element is present for all pres-
sures above 1°63 tons.

It is in consequence of this duration element io the com-
pression of lead crushers that dropped weights do not give
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uniform results. Thus a series of compressions given by a
1 Ib. weight dropped from various heights do not agree with
a 5 Ib. weight dropped from one-fifth the same height. This
is because the 1 1b. weight would strike at a different velccity
to the 5 1b. weight, and as velocity has an influence on the
time of compression, the anomaly is explained.

The above objections to lead crushers have caused us to
seek for a metal more ductile than copper, and vet not
possessing the faults observed in lead. Tin, as may be found
on examination of the results given in Prof. Thurston's works,
appears the most likely substitute. Our experinients, how-
ever, have shown that it possesses no advantages over lead,
having an carly flowing point, and just as lad a duration
element. We must therefore take lead as we find it, aud do
our best to get intelligent pressure information, and to usce
copper wherever possible.

There are two other methods of arriving at Pressure tables
which we will briefly describe.

CRUSHER TESTING MACHINES.

One recently devised by the Ficld, which consists in using
a cartridge itself to determine the load corresponding to the
compression produced. In the particular apparatus used by
the Field a shot gun proof barrel had two pistons piercing the
chamber at oneinch from the breech face, a horizontal oune used
for a lead crusher and a vertical one connected with a loaded
spring. The arrangement is shown in Fig. 11, the idea being
that the load W on the spring S caused a force to act on the
piston P equal to the weight of the hopper, and this was
undoubtedly correct. Black powder cartridges were then
fixed in the gun, and the weight in the pan W was adjusted
until the cartridges caused a movement of the piston P eqnal
to one-fortieth of an inch, as registered by the markings of
the needle N on the surface of the smoked block B. It was
assumed that the force which would produce this movemecnt
was practically equal to the downward pressure on the piston,
and that the amount of crushing obtained on the lead crusher
simultaneously subjected to the same cartridge could be trans-
lated into pressure by the known value of theload in the pan.
The advantage claimed for this device was that the load was
applied and removed identically as powder does it.

A little reflection will show that there is no merit in this
appliance over and above any other method in which there is
a fixed dynamical method of loading. This is clear, bccause
what might apply to the particular cartridges used would
hardly ever hold good for other cartridges, more especially if
loaded with different kinds of explosives. In fact there secems
to be no just cause for assigning any particular merits to this
contrivance, from the point of view of constructing by its
help accurate pressure tables. There are. however, two
obvious sources of error which nullify the claims of utility for
the purpose for which it was devised.

The sources of error which condemn this appliance are :(—
The compression of the spring is proportional to the load
applied, and a small compressicn is allowed to indicate that
the load applied is in- equilibrium, the actual pressure of the
powder would for this reason be greater than the force excrted
by the weight in the pan. A moreimportant error, and of an
opposite nature, consists in assuming that a suddenly applied
force will not compress a loaded spring unless it cxceeds the
load on the spring. There is. good reason to supposc
that the spring is compressed by a powder pressure
much less than the equivalent of the weight in the

pan. The errors are of opposite character, the first
would be comparatively large for light loads, but might be
ignored for heavy loads. We shall for these reasons expect
that tables constructed by this method would give too low a
pressure for small compression of the lead crusher, and too
high a pressure for large compressions. In our next lectnre
we shall show that as a matter of fact this is so.

The other method of arriving at and testing the accuracy
of crusher tables is known as the method of * multiple
crusher,” and consists in allowing the piston of a pressure
pange to act on two or more crushers, and comparing the
resulting compressions with those obtained with one crusher.
There are two ways of applying this method. Ifcartrildgesare
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used which give very regular and reliable compressions, it is
sufficient to take a series in the ordinary way with one
crusher. and afterwards a similar series with two or more
crushers. placed side by side on the piston hcad. If the
regularity of the cartridges cannot be relied upon, the piston
is mounted with two or more crushers, and on the top
a plate. On the plate covering the crushers a single crusher
is placed, and the adjusting screw brought home on to this.
On firing, we thus obtain by one shot a relation between the
compression of one and several crushers by the same definite
load as put on by an explesive. In each case the crushers in
multiple, being in parallel or side by side, the force acting on
the piston is resisted by several crushers, and therefore the
sum of these resistances, as shown by the compression, should
be equal to the resistance as shown by the use of one crusher.
Thus, it the cartridges give an average pressure of 3}-tons,
and if the table used is accurate the sum of the individual
pressures of the multiple crushers should show the same
total.  This method gives undecniable proof of the accu-
racy or conformity of any crusher table, although it cannot be
used to make new tables.

We have used this method for testing the various pressure
tables proposcd, and the results obtained are both interesting
and instructive.  In our next lecture we shall give some of
these results, and analyse their united teachings.
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COPIES OF CORRESPONDENCE.

BETWEEN MR. H. A. A. THORN (TRADING AS CHARLES
LANCASTER) AND THE CLERK OF THE GUNMAKERS' -
COMPANY.

MRgr. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY.

c/o Charles Lancaster,
Gun and Rifle Manufacturer,
151, New Bond Street,
London, W.
March 5, 1900.
DEar Mr. AsTON,
Will you kindly send me list of names of those now serving
on the Court of the Gunmakers’ Company.
Hoping you are keeping well, and with kind regards,
Yours truly,

(Signed) HENRY A. A. THORN.

THE CLERK OF THE GUNMAKERS' CoMPANY TOo MR. THORN.

61, Gresham House,
Old Broad Street,
lL.ondon, E.C.

March 6, 1900.

Fredk. Aston,
Solicitor,

DEAR SIR,

In reply to yours of the sth inst., I beg to say the names of
those now serving on the Court of the Gunmakers' Company are . —
Mr. A. S. Purdey (Master); Mr. D. C. Gibbs (Upper Warden) ;
Mr. H. S. Barnett (Renter Warden), Mr. E. Barnett, Mr. T. A.
Heptinstall, Mr. W. A. Gibbs, Mr. F. W. Bond, Mr. James Purdey,
Mr. H. Barnett, Mr. H. Brandon White, Mr. C. O. Purdey, Mr.
H. W. Holland, and

Yours faithfully,
(Signed) Frepk. T. AstoN, Clerk.

Mr. THORN To THE CLERK OF THE GUNMAKERS' COMPANY.
March 7, 1900.

DEArR MR. AsTON,

I thank you for your prompt reply to mine of the sth inst.
Will you kindly tell me the date upon which Mr. .

joined the Company, also date of his election to the Court ?
Thanking you in anticipation,
Yours truly,
(Signed) HENRY A. A THORN.

THE CLERK OF THE GUNMAKERS' CoMPANY TO MR. THORN.
March 9, 1900.
DEeAR SIR,

I have received your further letter of the 7th inst., and you
must be aware, as Clerk, I have no authority to give you the
information you ask for.

Yours faithfully,
Frepk. T. Aston, Clerk.

MR. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY.
. March g, 1900.
DEAR SIR,

In reply to yours of this date, when I wrote you on the 7th
inst. I never for one moment doubted that you would not be able
to give me the information asked.

However, ¢s you have not the authority, kindly, as Clerk to the
Court, do me the favour to place it before the Members of same at
heir next meeting, and oblige
Yours truly,
Signed) HENRY A. A. THORN.

THE CLERK OF THE GUNMAKERS' COMPANY TO MR. THORN.
March 30, 1900.
DEear SIR,

As requested in your letter of the gth inst., I placed your
letters before the Court of the Gunmakers' Company yesterday,
and I am instructed to refuse the information you ask.

Yours faithfully,
(Signed) Frepk. T. AsToN.

MRr. THORN To THE CLERK OF THE GUNMAKERS' COMPANY.
April 4, 1900.
DEAR SIR,

1 am surprised to find from your letter of the 3oth ult. that
the information asked for by me is refused ; upon what groundsIam
at a loss to understand. AsI am leaving for Paris on the gth and
shall not return until the 2oth, I shall be glad if you will favour me
with an appointment after that date, at which 1 can peruse the
resolutions and decisions of the Governing Body for say the last

five years.
Yours truly,

(Signed) HENRY A. A. THORN.

THE CLERK OF THE GUNMAKERS' COMPANY TOo MR. THORN.

April 20, 1900.

DEar Sig,

1 have not sooner replied to your letter of the 4th inst-, as
you intimated therein that you would not be returning to town
until to-day.

1 regret that I am unable to give you an appointment to peruse
the resolutions and decisions of the Governing Body of the Gun-
makers' Company for the last five years, as desired by vou.

Yours faithfully,
(Signed) Frepk. T. AsToN,

Mg. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY.

April 24, 1900.

DEAR SIR,

In reply to your letter of the 2oth do I understand that you
personally are unable to give me the appointment, or that the
Court have directed you not to do so?

Yours truly,
(Sigred) HeNRY A. A. THORN.

THE CLERK OF THE GUNMAKERS' COMPANY TO MR. THORN.

April 26, 1900.

DEAR SIR,

1 am in receipt of your letter of the 24th, and in reply
would say that there has been no Court since your application of
the 4th., but at the next meeting my reply of the zoth will

undoubtedly be upheld.
Yours faithfully,

(Signed) Frebpk. T. AsTON.
THE CLERK OF THE GUNMAKERS' COMPANY To MR THORN.
May 11, 1900.
DEear SIR,
1 beg to inform you that the Court of the Gunmakers’ Com-
pany fully confirm my letter to you of the 2oth April.
Yours faithfully,
(Signed) Frepk, T. AsTON.
Mgr. THORN To THE CLERK OF THE GUNMAKERS' COMPANY.
May 25, 1900.
DEAR SIR,

In reply to your letter of the 11th inst,, Ishall be obliged if
you will bring before the Court of the Gunmakers’ Company at
their next meeting the folloving reply made by the Company.to
the City of London Livery Companies Commission :—

Part IT A
** The resolutions and decisions of the Governing Body are
< not published, but are accessible to the members of the

' Company.” '

I shall be glad to be informed how they reconcile the above
extract with the letter you were instructed to write me.
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I hope upon further consideration that the Court will instruct
you to comply with what seems to me a very reasonable request.
Yours truly,
) (Signed) HEeNRy A. A. THORN,
Tye CLERK OoF THE GUNMAKERS' COMPANY TO MR. THORN

May 26, 1900.
DEAR SIR,

I am in receipt of your letter of yesterday, and will, as you
desire, lay it before the next Court of the Company.
Yours faithfully,
(Signed) FREDK. T. AsToON.

THE CLERK OF THE GUNMAKERS CoMPANY TO MR. THORN.

June 29, 1900.
DEAR SIR,

Referring to your letter of the 25th ult., I am directed by
the Court of the Gunmakers' Company to inform you that they
adhere to their decision already communicated to you.

Yours faithfully,

(Signed)

MR. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY.
July 17, 1900,

Frepx, T. AsTON.

DEAR SIR,

Will you kindly let me know what are the fees payable on
being elected a member of the Court of Assistants of the Gun-
makers' Company.

Thanking you in anticipation,
Yours truly,
(Signed) HENRY A A. THORN.
P.S.—I am glad to see that Mr. Griffiths has joined the Livery.
He should be most useful on technical matters and well worthy to
occupy any position in the Company.
MR. THORN Te THE CLERK OF THE GUNMAKERS' COMPANY.
uly 25, 1goo.
DEAR SIR, July 25. 1900

Consequent upon the receipt of your letter of the 29th ult,
I have laid the correspondence which has passed between us before
certain experts in matters appertaining to City Companies, with
the result I am advised to present a Petition to the Court of
Aldermen to grant me the inspection I require.

This I shall do unless it is voluntarily afforded by the Court of
the Company within the next 14 days.
’ Yours truly,
(Signed) HENRY A. A. THORN.

Tue CLERK OF THE GUNMAKERS' COMPANY TO MR. THORN.
July 27, 1g00.
DEARrR SIR,
I have received your letters of the 17th and 25th inst., which

I have laid before the Court of the Gunmakers’ Company, and I am
directed to inform you that the fees payable on being elected a
Member of the Court of Assistants are £27 10s.

The Court note your intention of presenting a Petition to the
Court of Aldermen.

Yours faihfully,

(Signed) FrEDk. T. AsTON.
MR. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY.

August 1, 1900.
DEAR SIR,

I thank you for your letter of the 27th ult., and I note that
the fees of the Gunmakers' Company are about half of those of the
Company, I have been asked if I wish to stand for election to
their Court of Assistants in September.

Am 1 to understand your concluding paragraph as a reply to my
very plain question as to whether an appointment would be given
me to inspect the Court’s minutes.

i ) Yours truly,
(Signed) HENRY A. A. THORN.

MR. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY,

October 29, 1goo.
DEAR SIR,

Your invitation todine with the Master, Wardens, and Court
Assistants, dated 17th October, was duly received, but I am afraid,
owing to a serious accident, that the doctor may not allow me to
attend on the 15th prox , but will let you know later on.

My object in acknowledging the invitation at this early date, is
to make in writing a similar suggestion that I made verbally at the
last Livery Banquet, viz., that the Master or some responsible
member of the Court will be prepared to give during the evening a
general summary of what has taken place during the past year, as
I feel sure yon will admit that such a statement would be very in-
teresting to those who, like myself, are members of the gun trade
and Liverymen of the Gunmakers’ Company.

Trusting you will lay this letter before those who have the
general management of the Toast List, etc.,

I am, dear Sir, yours truly,
(Signed) HENRY A. A. THORN.

MR. THORN To THE CLERK OF THE GUNMAKERS' COMPANY,

November 23, 1900.
DEAR SIR,

You will, I feel sure, be glad to hear that I am allowed to
attend business again for a short time daily, and have had a
miraculous escape.

As the Gunmakers’ Company do not furnish the members of the
Livery with any printed booklet, as many other City Companies
do, will you please let me know who has been elected Master-
Wardens, etc., and what additions, if any, have been made to the
Court, also Livery of the Company, and oblige,

Yours truly,
(Signed)

THE CLERK OF THE GUNMAKERS' COMPANY TO MR. THORN.
December 35, 1900.

HeNrY A. A. THORN.

DEAR SIR,
Referring to your letter of the 23rd ult, it is pot usual to
give such information as you ask, but it you can furnish me with
any good reason for desiring it, I will lay the matter before our

next Court.
Yours faithfully,

(Signed)

MR. THORN TO THE CLERK OF THE GUNMAKERS' COMPANY.
December 7, 1900.

Frepk. T. AsTON.

DEAR SIR,

I am in receipt of your letter of the 5th inst., which was in
reply to mine of the 23rd ult., in which you inform me it is not
usual to give the information asked for by me, but that if I can
furnish you with any good reason for desiring it, you will lay the
matter before the next Court.

My request was to be informed of the names of the Master and
Wardens for the current year, and to know if there were any addi-
tions to the Court of Livery.

It is difficult to understand what possible objection there can be
to give me this simple information without asking for a reason. I
am a Liveryman, and ac such naturally interested in the matter.

I was away ill at the time of the Livery Banquet, and as the in-
formation was no doubt readily available to those attending, and as
to the officers their names were printed on one or other of the pro-
grammes, besides being themselves present and known, I cannot
conceive your object in placing obstacles in the way or considering
it a matter of so much importance, that before you can answer me
you must have furnished to you a ‘ good reason,” whereon you
will lay the matter before the next Court.

I should have thought it too trivial to trouble the Court with,
unless there is something it is thought undesirable I should know,
and I cannot believe this.
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As a fact, such information is published by the majority of the
City Companies, certainly in my experience it has never hitherto

been withheld from me.
Yours truly,

(Signed) HENRY A. A. THORN.
THE CLERK OF THE WORSHIPFUL CoMPaNY OF COACHMAKERS
TO MR. THORN.
January 1, 1901.
My DEAR SIR, .

I regret to have to inform you that after making further and
more exhaustive enquiry, I have satisfied myself that the proposed
Petition will not be entertained by the Court of Aldermen, for the
simple reason that as your name is entered upon the City Chamber-
lain’s books as a Coachmaker—which is your Mother Company—
no Petition relative to your grievance against the Gunmakers'
Company will be entertained.

Yours faithfully,
(Signed) PeteEr D. L. Loxng, Clerk.
Mg. THOrRN TO THE CLERK OF THE GUNMAKERs' COMPANY.
January 3ist, 1gor.
DEear Sir, .

Not having received any satisfactory reply to my letters
to you, it is my intention to publish the whole of the correspon-
dence which has passed between us, and in courtesy to you I think
it right to inform you thereof.

Yours truly,
(Signed) HEeNrY A. A. THORN.
THe CLERK OoF THE GUNMAKERS' CoMPaNY To MR. THORN.
February 4, 1901.
DEear SIR,
I beg to acknowledge the receipt of your letter of the 31st
ult,, acquainting me of your intention to publish the correspondence.
Yours faithfully,
(Signed) Frepk. T. AsToN.

APPLICATIONS FOR PATENTS.
DECEMBER 171H, 1900—]JANUARY 19TH, 1901.

1900.
Projectiles. R. T. Phillips.

23,017.*
Magazine Small-arms. A. Morgenroth.

23,039.

23,215. Rifle Stand. H. J. Probert.

23,252.* Smokeless Powder. P. M. Justice (Agent for The Inter-
national Smokeless Powder and Dynamite Company).

23,292. Stocks for Small-arms.  T. Sheldon.

Quick-firing Guns. C. M. White (Agent for The Rheinische
Metallwaaran-und Maschinenfabric).

Cartridge Belts for Machine Guns. W. E. Rowlands.

Explosive Shells. W. E. Rowlands, and W. G. Hay.

23,208.*

23.557.
23,558

23,623. Live Bird Trap. F. Perry.
23,705. Movable Targets. T. B. Ralston.
23,747. Sighting of Ordnance. A. Perazzi.
23,801.* Signalling Detonators. E. F. Lemaire.
1901.
76.* Machine Guns. H. H. Lake (Agent for E. W. Feter).
77.* Spring Air Guns. W. F. Markham.
102.* Mechanism of Fire-arms. R. H. Kjellman, and G. L.
Andersson. (Application in Sweden, September 27,
1900).
1¢3.* Automatic Fire-arms. R. H. Kjellman, and G. L.
Andersson. (Application in Sweden, September 27,
1900).
196.* Recoil-operated Fire-arms. A. W. Schwarzlose.
198. Cartridge Carrier. W. T. Thorn.
201. Explosives. S. B, Earle.
213.* Magazine Fire-arms and Ordnance. K. K. Bjerkness, and
J. Waugh.
218. Rifle Rests. H. B. Smith.
235. Sighting of Ordnance. H. H. Grenfell.
286.* Automatic Fire-arms. G. H. R. Hamilton.
519. Small-arm and Machine Guns. Sir C. H. A. F. L. Ross.
533.* Tangent Scale for Ordnance. H. Korrodi. (Application
in Switzerland, June g, 1900.)
608. Carbine Bucket. T. Frost.

Telescopic Sights for Ordnance. A. A. Common.

676.
704. Portable Ap}aaratus for Rifle Shooting. C. E. Luard.
837. Fore-sights for Small-arms. H. C. Sparrow.
849. Machine Guns. A. T. Dawson, and G. T. Buckham.
8go. Rifle Clips for Cycles. T.N. Harwood, and T. S. Rose.
g914. Cartridge Carriers. E. T. Gibson. -
934. Rifle Holder. C. Tucker.
982.* Cartridge Clip. A. H. Russell.
984. Explosives. C.H. Curtis, E. L. W. Smith, D. J. Metcalfe,
A. C. Pearcy and A. F. Hargreaves.
1,065. Cartridge Holder. H. H. Lake (Agent for H. F.
Landstad).
1,112, Targets. J. T. Homle.
1,166. Small-arms. S. W. Daw, and T. R. Evender.
1,174. Sighting of Ordnance. L. K. Scott.

r,211. Expanding Small-arm Bullet. W. B. Wallace.
* These Applications were accompanied by Complete Specifications.

SPECIFICATIONS PUBLISHED.

COMPILED BY H. TARRANT.

DECEMBER 291H, 1900—JANUARY 19TH, 190I.

25.483 (1899). Rifle Stocks R. H. R. Rimington-Wilson,
Boldsterstone A method of constructing a rifle so that
when not in use it may be shortened to enable it to be more
easily carried. The method consists in hinging the stock to
the fore-end in such a way that the stocrk may be folded
back. A catch holds the stock in its proper position when
the rifle is in use. This rifle is ‘designed more particularly
for mounted infantry. Accepted December 22, 1900.

(1900). Loading Apparatus for Ordnance. R. Matthews,
Manchester. Improvements in ammuaition hoists, des-
cribed in Specification No. 16,656, 1898 In the apparatus
explained in the patent of 1898 a cage containing the ammu-
nition is adapted to be raised from below a gun to the load-
ing position, whatever may be the degree of elevation of the
gun. It is liable to derangement, however, by reason of the
friction caused by the working of the chain upon the pulleys,
and also by reason of the liability of the chain to stretch by
undue stresses. In the present apparatus the bearing of
the upper pulley is made movable, and is sn connected to
the gun that the alteration of the position of the cage only
affects that portion of the chain adjacent tu the pulley
instead of its entire length. Accepted December 8, 1900.

743 (1900). Ammunition Boxes. W. Rothschild, G. D. Smith,
and J A. Wilding, London. In order to obviate the delay
caused by having to withdraw the cartridge belt from the
gun to replace it in its box, when it is required to shift the
gun, the patentees so construct a box that the lid may be
closed immediately after firing has ceased. A spring tongue
then catches the band between the two cartridges which
hapg:n to be adjacent to the exit from the box, and holds
the belt firmly. In this box also further advantages are

embodied, inasmuch that the lid is never prevented by a
cartridge from closing, and there is no danger of the violent
slamming of the lid accidentally discharging a cartridge.
Accepted December 8, 1900.

1,995* (1900). Telescopic Bights. W. J. Jeffery, [.ondon.

2,358 (1900). Distance Fases. G. Klumak, Austria. A modifi-
cation of the mechanism of that type of distance fuse, in
which a spindle is rotated by a vane wheel acted upon b,
the resistance of the air or water, and which transmits suc
motion to a train of wheels for releasing the firing pin after
a given time. The firing pin in the present apparatus is
arranged in continuation of the axis of the vane wheel and in
the centre line between the train of wheels. The objects of
the arrangement are to allow of the use of a strong spring
for propelling the firing pin, to ensure a perfectly uniform
motion of the train of wheels, and to reduce to a minimum
the action of the initial concussion. Accepted December 22,
1900.

3,007 (19oo) Bafety Ranges. W. T. Blanchett, Slough. A
portable safety range constructed of a tube or series of tubes.
The rifle is attached to the tube by means of a chain in such
a manner that its muzzle cannot be brought outside the
tube. At intervals along the interior of the tube flanges are
provided to prevent bullets from rebounding te the firing end
of the range. Accepted December 22, 1goo.
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3.487 (190v). Torpedoes. ]. S Comrie, London. This patent
relates to improvements in a device described in a former
specification, No. 1,537, 1885 for automntically opening the
tgtea flame-holes of torpedo-indicating lights. The flame-
ho'e is initially covered with a piece of thin m-terial,
preferably sheet lead, which is capable of being readily
rupt red by the pressure of the water. The water thus
gains access to the material from which the flame-producing
vapour is evolved. Accepted, December 22, 1900.

4.255 (1900). Bighting of Ordnance A Reichwald, (Agent for
Fried. Krupp, Germany). Modifications connected with means
for adjusting the elevation of ordnance. which formed the
subject of patent No. 8.473, 1899. The gunner is enabled,
by means of the present device, to tell when the gun has
received the necessary elevation, corresponding to the
adjustment of the sighting pointer, without leaving his
place. The sighting curve table is composed partly of a
material capable of conducting electricity, and partly of a
non-conducting substance. The adjustable pointer is pro-
vided with a contact so that a circuit is closed when the
pointer touches a conducting portion of the table. Accepted
December 22, 1900.

9.368* (1900). Single-trigger Mechanism. F. E. Jaeger and
C. Bittiner, US A.

11,877 (1g00). Hammerless 8mall-Arms. W. Thompson, and
W. Edwards, Birmingham. In order to dispense with out-
side hammers in small-arms a striking bolt is provided
which is fitted on the side of the body ot the gun near the
breech. In a dapble barrelled gun bolts are fitted on both
sides of the weapon . The bolts are cocked by the pushing
down of the trigger-guard, which works as an ordinary
** under lever.”” "Accepted December 8, 1goo.

13.893 (1900). Brake-blocks-for Gun Carriages. G. Gumpel,
Germany. In the ordinary brake-block the metal nails,
securing the leather wheel-grip, become warm by friction, and
the leather is burnt off at the foints of contact. This dis-
advantage is obviated in the present block, which consists of
a solid piece of wood to which is attached any number of
strips of leather by means of wood screws. The leather is
also cem-nted, and is subjerted to great pressure until the
cement becomes stiff. Accepted Dec. 22, 1900.

15,057 (19oo). Explosive 8toring S8heds. G. A. Nahnsen, Ger-
many. In order to minimise the downward blow, when an
explosives shed is blown up, and the consequent vibratioa of
the earth, which is the cause of much dimage to surrounding
buildings, protection cellars are built beneath the shed.
These cellars are filled }referably with water, which would
not only absorb a great amount of the downward force, but
would be flung into the air "and extinguish the burning parts
which fly about. The size of the cellars and the amount of
filling is regunlated by the capacity of manufacture of the
shed. Accepted December 15, 1900.

17.639 (1900). Automatic Guns. A. Vickers, and Vickers, Sons,
and Maxim, Ld., London. Several mcdifications are
described in connection with the Maxim automatic gun,
which is constructed on the ** five motion feed ' principle.
By means of these improvements it will be possible for the
various parts of the lock to be assembled without the aid of
tools, and the barrel will be more easily changed than here-
tofore. A simplified contrivance takes the place of the steam
tube and valve for the escape of steam from the water-jacket,

and numerous other important changes are made. Accepted
December 22, 1900.
19.926 (19oo). Bandolier F. G. Hughes, Australia. A bandolier

construcied to contain a series of clips, each holding the
number of cartridges required to fill the magazine. Theclips
are soarranged on the belt that the cartridges may be pressed
directly from the bandolier, when around the shooter's body,

. into the breech of the rifle. Accepted December 22, 1g900.

20,037 (1900). Apparatus for Casting Bullets. . Richardson.
and A. Richardson, Nottingham. A number of multiple
moulds are mounted upon a revolving table, and into each of
the moulds molten metal is poured in succession as the table
turns. The metal is cooled by means of a current of air or
watcr, and when cooled the mould reaches another portion of
the table where it is automatically unclamped. and the bullets
discharged. The mould is then again ready to receive more
metal. These operations go on contiucusly. Accepted
December 22, 1goo.

These Specifications are more fully de:cribed under
‘* Selected Patents ™

SELECTED PATENTS.

TELESCOPIC SIGHT FOR SMALL-ARMS.

1,995 (1900). W. J. Jeffery, London. We referred briefly in our
issue of August, 1900, to a sight invented by the above patentee.
The patent specification describing the sight being among those
published within the last month, we propose to deal more com-
pletely with the device. In the ordiniry telescopic sight, cross
wires arranged within the tube form the sight proper; but in the
present sight the well-known device consisting of an inwardly-pro-
jecting pointer takes the place of the cross wires. The feature of the
arrangement is that the method of mounting the poiater allows it to
be dierted from the centre line of the telescope either vertically or
laterally, for range and wind purposes.

Fig. 1

In the accompanying drawings the telescope is shown in Fig. 1
mounted on a Lee-Enfield rifle. Figs 2, 3, and 4 illustrate the
sight proper from various points of view, ard in Figs. 5 and 6 a
modified form of the fitting is shown.

Referring to Eigs 1 to 4, it will be seen that upon the tube a of
‘the telescope is mounted the fitting b, carrying the finger ¢. The
finger is mounted eccentrically on the part 4, which is externally
screw-threaded. The stem d turns within the internally screw-
threaded sleeve ¢, the top of which is formed with a square head f,
the head fitting into a corresponding square hole in the frame b.
The sleeve ¢ is also externally screw-threaded, and the milled
thumb-piece g, arranged within a slot 4 in the fitting b, is adapted
to turn upon the sleeve, which is itself prevented from turning by
its square head /. The milled head / is attached to the top of the
stem d carrying the pointer, and by turning this head, which is
graduated (Fig. 3) to enable correct adjustment to be obtained, the
pointer may be swung to the rightor to the left of the centre as
may be required. The turning of the thumb-piece g causes an
alteration in the elevation, the pointer being moved upwards or
downwards by this operation.

To pravent the stem d being turned within the sleeve ¢ when the
thumb-piece ¢ is turned, the stem may either be made to work
st.fly within the sleeve, or a clamping screw j (Fig. 6) may be used
to keep the stem in position in spite of the upward and downward
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movement of the sleeve ¢. In Figs. 5and 6 the fitting is shown
with the milled head i removed. Thismodified form of the sight is
applicable more especially to the short-range sporting rifle, with
which wind adjustment is not so important or necessary. A turn-
screw slot is, however, still provided in the top of the pointer stem
to facilitate the exact central adjustment of the pointer tip in relation
to the position of sleeve ¢.

When it is required to apply the sight to an existing rifle which
has been fitted with an aperture back-sight. and a dial sight, the
two sights are removed and one screw hole & (Fig. 1) of the dial
sight is utilised for tte fixing of the front end of the telescope,
whilst the two screw holes (/) of the back-sight are used for fixing
the rear end of the telescope. The sight may be applied to new
weapons in any way which may be found most convenient or
suitable. Accepted Dec. 15, 1900.

THE JAEGER SINGLE-TRIGGER MECHANISM.

9.368 (1900). F. E. Jaeger and C. Bittiner, U.S.A. In this
specification a system of single-trigger mechanism is described in
which a limb, called the sear plate, may be set by means of a finger-
piece situated behind the trigger, so that either barrel may be
discharged first. The order of firing, be it either right and left, or
left and right, is maintained until the finger-piece is again operated
to switch over the parts. The involuntary pull is guarded against
by the arrangement of the mechanism, which is such that every
pull of the trigger has entirely to re-arrange the parts in order to
bring the sear plate extension beneath the second sear. The
duration of the involuntary pull does not permit it to perform this
operation. A modified form of the mechanism is also described,
which may be applied to triple-barrelled guns.

Referring to the accompanying drawings, it will be seen from
Figs. 1, 2, and 3 that upon the extension a of the trigger plate b is
mounted the part ¢ (shown in detail in Fig. 4). which is called the
sear plate. This sear plate is secured in its vertical position by the
flat-headed screw d, and it is guided in its backward and forward
movement by the flange ¢ at the head of the extensiona. The
forward end of the sear plate carries an extension f (Fig. 1), which
is pivoted at g to a dog h forming part of the sear tripper, illustrated
in detail in Fig. 5. The bar i here shown works on the top of the
trigger blade j, and the dogs x and 4 fall on either side of the blade,
These dogs, both of which cannot be beneath their respective sears at
thesame time, sre so situated in relation to the sears that the backward
arfd forward movement of the sear plate ¢, to which the dogs are
attached, causes either one of the dogs alternately to assume a
position beneath its corresponding sear. The manner in which the
sear is raised will thus be clearly understood.

We will now describe the means by which the_dogs are auto-
matically operated by the pulling of the trigger. In Fig. 3 part cf
the mechanism is shown in section, and from this illustration it will
be seen that two wheels, a ratchet % and a star wheel ! are so
mcunted between the ears m of an upstanding extension as to
operate between the two outwardly-projecting tappets # and o on the
sear plate ¢. These two wheels work in unison, and they are
adapted to turn in a direction away from the breech face. They
are prevented from an opposite motion by the spring p, which
catches in front of the tceth on the ratchet vwheel. The wheels are
arranged between the tappets so that their rotation causes one of
the teeth on the star wheel to engage with one of thetappets, and to
force the sear plate either backwards or forward. The wheels are
rotatcd when the trigger is pulled through the arch-shaped limb g,
which works on the trigger-blade pivot . This limb carries the
pawl s (shown in detail), and the limb ¢ together with the pawl s is
raised by the engagement of the trigger-blade extension t and the
projection x on the part ¢. The pawl, which is kept up to its work
by the spring v, catches beneath a tooth on the ratchet wheel and
so forces the wheel round. The upward movement of the pawl is

limited to such an extent that the wheel is turned only through a
distance sufficient to force the sear plate to its fullegt backward or
forward position, and to leave one of the teeth of the star wheel in
locking engagement with either the rear or forward tappet, according
to the position of the sear plate. Thus, when either of the dogs on
the sear tripper is beneath its sear, the sear plate is prevented from °
moving by the locking of the star wheel tooth.

Suppose now the sear plate is in its rearmost position, as shown
in Fig. 3, the right-hand dog 4 is situated beneath its corresponding
sear. The pulling of the trigger raises the tripper to which the
dog k4 is attached, and discharges the rigtt-hand barrel. The in-
voluntary pull which immediately follows does not last long enough
to rearrange the mechanism so that the left-hand dog « is able to
raise the second sear, as may be gathered from the operations which
have to occur before the second barrel is discharged. When the

Fig. 1

trigger is released the trigger spring w forces it down into its norma
position, the limb ¢ also being pushed down by this spring; and
with the second pull of the trigger the blade extension ¢ engages
with the projection » on the part ¢, the part ¢ thus being lifted. The
|imb g takes with it the pawl s, and through the upward movement
of the pawl the wheels are rotated. The rotation of the star wheel
causes the tappet o to ride over a tooth on the star wheel, and the
sear plate is thus forced into its forward position, carrying with it
the sear tripper and forcing the left-hand dog x beneath the left-
hand sear tail. The same series of operations occur when the
trigger is again raised to discharge the right-hand barrel after re-
loading, except that the sear plate is forced backwards. So these
operations go on continuously until it is required to change the
order of firing. The finger-piece y is then forced up, and the con-
sequent raising cf the limb ¢ switches the parts over to the left-hand
barrel, the right-hand barrel then being the second one fired.

The teeth of the star wheel ! also operate an indicating device.
A rod r engages with the star wheel teeth, and as the wheel re-
volves the rod is forced upwards against a spring and is allowed to
fall between the teeth, according to the position of the sear plate.
The top of the rod appears above the level of the action-shaft when
the sear plate is in its backward position, and drops out of sight
when the plate is pushed forward. Several supplementary limbs
are added to the mechanism described, in order to adapt it to a
triple-barrelled gun. Accepted Dec. 31, 1900,
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CURRENT TOPICS.

National Rifie Association.—The report of the National Rifle
Association has recently been issued, and the winter general
meeting followed in due course. It is interesting to know that
the rifle club movement has apparently settled down into a
state of steady development, and there is good reason for
koping that the Government is sufficiently interested in the
work to justify us in looking forward to a time when gun
license restrictions will cease to apply to this particular form
of shooting. As regard the more general work of the
National Rifle Association, there are several problems which
it will be worth the while of gunmakers to study with a view
to future developments. We refer especially to the increasing
recognition of telescopic sights as a natural accompaniment to
rifles of precision. The telescope, while doing all that
ordinary sights are able to accomplish, at the same time does
such a lot more in aiding the alignment of the rifle that it
is bound to develop to an extent in no way indicated by its
previous reception among rifle shots and sportsmen. The
principles involved are of such a character as to require the
skilled art of the gunmaker, in addition to the practical appli-
cation of optical laws. Telescopic sights are, therefore,
essentially of a character to require the close co-operation of
the gunmaker and the optican. Either member of the part-
nership is apt to go wrong without the aid of the other.
Military rifles will also need the very careful attention of the
gunmaker, both in regard to the sighting and the adjusting of

match rifies, and the perfecting of sporting patterns of these
weapons. Miniature rifles, on the other hand, are still some-
what of an unknown quantity. Whether this type of arm will
ultimately settle down into a glorified edition of the cheap
American rifle, it is at the present moment difficult to say.
Our own hope that some gunmaker would produce a kind of
modified rook rifle, characteristic of English workmanship, but
at the same sime rifled and chambered for some form of
high velocity bullet, approximately -25 bore, has not
yet been realised. Such rifles might well cost ten
guineas, and be worth the attentiou of our best firms,
but so far the American rifle, with its characteristically
~lumsy breech action, its cast iron body, and its general un-
handiness has not yet found a serious rival in respect to
quality on this side of the water. All who are interested in
the purely volunteer side of rifle shooting will be very glad to

observe that the Council hastaken the wise course of abolish-,

ing the standing and kneeling positions at the 200 and 500
yards ranges respectively.- Practical warfare has shown the
inapplicability of these positions, and reduced entries have
demonstrated that the keen volunteer, desirous of perfecting
himself in rifle shooting, has a horror of positions which intro-
duce sufficient of the chance element to discount pure skill.
One of the most satisfactory features of the recent meeting
was the election to the Council of the National Rifle Associa-
tion of Colonel J. D. Hopton. As Chief Inspector of Small
Arms, and lately Commandant of the Hythe School of
Musketry, his voice in the affairs of the Council will be of great
value. Under another name most people remember him as
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Inspector of Musketry for the Home Division some six years
ago. Throughout his career he has been one of the keenest
rifle shots at long ranges in the British Army, and his special
knowledge has always turned in the direction of ascertaining
what are the best and most practical forms of military rifles.
Great hopes are reposed in him in connection with his chair.
manship of the Small Arms Committee. Let us trust that he
will prove to have had sufficient strength of character to con-
demn once and for all the very unsatisfactory weapon with
which our troops are armed.

K Bporting Syndicate.—Under the heading of the Anglo-
American Shot Gun Syndicate, a prospectus has been issued
to the public inviting subscriptions to a fund baving for its
purpose the provision of suitable stakes for an international
match between American and British teams with shot guns
at clay birds. The proposal is for two teams of ten men each,
the Americans to use one barrel only with 1} oz. shot, struck
measure, 1,106 Dixon’s or American Shooting Associatich
measures (Eley standard), and the British to use both barrels,
with English rules as o the charge of shot. The stakes pro-
posed are 5,000 dols, or rouglfly £1,050 aside, but an arrange-
ment fundamental tothe schieme is that while, if the American
team wins, they take the whole of the stakes, the British
team, in the event of proving successful, has to allow 2,500
dols. to their nnsuccessful rivale as cxpenses. Assumning that
the chances of the two teams arc equal, it will be seen that
the division of the stakes is not proportionate, since the
British team stand to win only £1,500, as against the Ameri-
cans' possibility of receiving the full £2.0co of stake money.
On the other hand, the proceeds of the * gate " at the meet-
ing, which is to be held in June or July, will go to the British
team. It cannot be said that the financial aspect of the
proposed Syndicate will appeal to investors very strongly,
even when making due note of the suggestion that in the event
of the British team winning, * subscribers to the Syndicate
would have returned to them the amount of the original sub-
scription, plus a very handsome profit, and we confidently
estimate that profit at about 50 per zent.” But for all that,
quite a number of sportsmen may be inclined to take a £10
share or a £5 half-share, in a purely sporting event having for
its object the promotion of a first-class contest between
American and British experts, under conditions calculated to
show each team at its best advantage in its own particular
style of shooting.

Civilian Rifie Clubs and the Gun Licence.—On the initia-
tive of Mr. Ernest C. Tye, Hon. Sec. of the Birmingham Gun
Club, a petition has been framed, and is now in process of
signature by the members of some two hundred Civilian Rifle
Clubs, praying the House of Commons to exempt these Clubs
from the restrictions of the Gun Tax. As the pelitioners
point out, it is very desirable that each member of a Rifle
Club should personally own a rifle, and though the existing
tax, taken by itself, may seem to be trifling, it forms no iucon-
siderable addition to the other expenses (o be incurred by the
enthsuiast in the way of first cost of rifle, ammunition and
farcs, etc., to and from the range, to say nothing of the sacri-
fice of time. The tax, in fact, may just constitute the proverbial
“Jast straw,” and will quite conceivably act as a deterrent {o
prevent many comparatively poor men from joining the lccal
rifle club, As has already been pointed out, the exemption

of a limited number of club rifles from the tax, a concession
which was grantcd last June, *“after considerable negotiation
between the War Office and the National Rifle Association,”
(to quote 4 recent statement of the Chancellor of the Exche-
quer), does not meet the case at all. No man has a fair
chance to develop into a first-class shot unless he possesses a
rifle with the peculiarities of which he is fully conversed, and
he will as certainly neverbe a practical and useful member of
a potential volunteer reserve unless he is accustomed to the
care and cleaning of his weapon. We fully hope that the
agitation now set in motion by the Birmingham Rifle Club
may result in achieving the desired end.

THE GENTLE ART
OF ENCOURAGING INVENTORS.

By A CORRESPONDENT.

“ THERE is a tide in the affairs of man, which, if taken at
the flood, leads on to fortune.” If you were to inquire of a
hundred men how this could be defined, there is no doubt that
.at least ninety-nine would tell you that this magnificent
achirvement could only be consummated by *“ an invention!"
Beyond this, opinion would differ as to the problematic value
of a small thing for the benefit of the ** million " against a big
thing sold to a big corporation—or, better still, a Government.
The latter may not be the most lucrative, but it should bring
honour and glory, which are not the least pleasurable assets
of fortuue. The fascinations of such inventions, linked with
the inventor's name, such as the ** Armstrong Gun,” * Palliser
Shiot,” ** Boxer Cartridge,” &c., are irresistible. They are
national events which asrume an bhistorical importance far
beyond the dreams of the inventor of a domestic appliance or
patent medicine. This is, perhaps, the foremost reason why
there is so much ambition in getting the War Office or
Admiralty to adopt new ideas instead of taking them to other
markets.

There are, of course, olther and weighty considerations
involved also by those who hope to secure either a good situa-
tion, or appointment, with a substantial retaining fee, or
salary, and visions of possible superanuation and other
hallucina‘’ions which generally affect the mind of the inventive
sophist. Others less imaginative hope to benefit as sellers,
concessionaires, or manufacturers of the patent, as monopolists,
even though it bears a nameless reputation, whereas the
impecunious or indolent inventor, who does not aspire to
financial benefit, looks upon the War Office as an excellent
means of getting a patent search at the public expense, if the
crafty wight only plays his cards properly.

In dealing with the questions of invention, it is a curious
fact that the sources are generally traced to necessity or
accident, therefore it becomes impossible to fix upon the
class which is most likely to produce an invention of the
greatest value. The War Office, for instance, might look first
to their own officers and employés, or to contractors perform-
ing analagous work, or to information derived from foreign
sources, and also to outsiders of mechanieal ability, or, finally,
to scientific cranks; and witli sueh a range to select from it
generally ends in the official vision being unable to distinguish
novelty, much in the same way as the individual ‘‘whe
couldn’t see the wood for trees.”
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How does the Government deal with inventors? This
question is often asked, and those who have had the mis-
fortune to gain this experience are the best to apply to.
There is no regulated method at all. It is an unwritten law
that inventors should be discouraged, because it is no man’s
work to attend to them, and consequently they are a nuisance ;
but if by chance the invention should be investigated, it
filters into the hands of the military section, whose curriculum
has never included any practical training in mechanics or
commerce, consequently, the ordinary officer fears innova-
tions, where possible want of suecess in the thing adopted
might be laid to his door. Therefore he prefers to let well
alone. Why improve manufacture so long as the stores pass
inspection! Why cheapen manufacture when some one else
pays the bill! Why increase the output when nobody asks
for a greater one! There is no dividend to pay! Noent to
pay! So let time grind out the automatic evolution of changes
whilst the * ordinary officer " gains success by a record of
* no failures.”
that will come to the officer—it is called promotion !

Although the *‘ ordinary officer,” as an invention expert
does not merit eulogistic tribute, it is only fair to say that he
is guided by the highest moral principles, and his convictions,
though deplorably simple, are perfectly honest. With him good
orbadinventionssharealike,they do not command any interest.

But now we come to another type of officer, who takes an
ultra-commercial interest in his work—and considers that the
dignity of his position is an excuse for a most curious mis-
conception of his moral duty to the Government, as his employ-
ers, and to the inventor as an individual. Every invention is
carefully scanned and details (not the inventor) even sought
for. He will endéavour by every method to take advantage
of the invention by any or every method short of robbery—
and judging from legal cases during the past years where
inventors have sued the Government, the procedure is too
well knawn to need specifying. This is the type of man who
has frightened off inventors, consequently the Government
have to pay for inventions at a greatly enhanced value, that
come from abroad, possibly brought out in their own wcrkshops
in the first instance. One infinitely prefers to be told * there
is insufficient novelty to justify its adoption” or any other
excuse, than to be *“diddled” out of the whole thing. All
workmen in the Ordnance Factories have to apply for
permission to patent anything, but if this sort of
officer happens to see the idea en route to the authorities, he
will doubtless treat the idea as coming from outside. Hence
it is not surprising if the workman inventor nominates a friend
to patent and communicate his invention outside the factory.
Nor can one help feeling some sympathy for the inventor,
who, knowiog that he has achieved an invention of tangible
value, must quit the Government employ and develop it with
a firm of appreciative up-to-date cnntractors, from whom he
gets adequate recognition.

But here I only allude to genuine inventors. I do not
include those who have violated a position of confidence and
trust in order to collect official secrets, which are the nucleus
of a valuable invention, and with this ill-gotten information
resign and join another concern who developes it. Such
persons may sell the rights to foreign governments, and by
this subtle anticipation defraud the Government of royalties
as well as ideas. If these cases are not pure gossip surely
some action should be taken under the Official Secrets Act.

** But what about progress ? ' you ask. Well, -

In spite, however, of the apathetic and acquisitive officials,
there are others who honestly enquire into inventions and
recommend their adoption, and now the next stage is the
remuneration you will get. It may be adopted as a service
article, and you may supply it yourself without fee or reward,
and it is possible that other firms will be invited to tender in
competition, being informed that the War Department will or
will not take responsibility for patent rights. If the Govern-
ment make the patent articles themselves, and consider the
terms for the patent high, they will make a ‘‘reasonable”
(sic) offer, and if you do not accept this valuation you can go
without, for the Government can, under certain conditions,
compulsorily acquire the invention.

I have purposely refrained from mentioning any specific
cases of injustice or incompetent opinion as to the value of
inventions, were I to do so the list would be long, for examples
abound in great numbers, but generally speaking, your best
chance of getting an invention taken up by the Government
is to offer it abroad.

Were the narrow official mind lacking in original pers-
picuity, it is open to an accomplished reputation, and does
not mind paying an enhanced value for what might have been
acquired for a mere song.

In order to provide a remedy for this state of things, it is
quite worth while forming a comrittee to enquire whether
a special department should not be constituted to deal with
inventions and inventors. Under the superintendence of a
competent official, who is able to appreciate the value of
inventions, a new era might dawn in officialdom for the benefit
of all. Let it be clearly shown that any officer who fails to
adopt any new method which has proved itself capable of
improving, cheapening or increasing output of material is
robbing his employer. Let it be understood that the inventor
who accomplishes this is a patriot, and that there is an obli-
gation due to him; and the department should not try and
bounce him, as though he were a blackmailer. This would

‘stimulate effort and reward those who interest themselves

in the welfare of the country. Every invention should be
referred to the Mechanical Engineer, Ordnance Committee,
Small Arms Committee or Inspection Department as the case
might be. If on the other hand it relates to methods for
facilitating, cheapening or improving manufactures, invention
should be reported on by the managers of the Department,
and if the chief official concerned is not convinced for or
against, it should be referred to a third party. Any person
employed inside the factories who invents should receive a
stated percentage of the saving for one year’s production, say
10 per cent., and a fixed royalty on any outside manufactures
based on his patent. Inventors should be discreetly encour-
aged. Payment on result is an absolutely safe basis, and
should be resorted to where possible. The chief functionary
of the Patent Department should have no fixed salary. Give
him 5 per cent. of the saving effected per annum. The Com-
mander-in-Chief would then envy him his prircely emoluments.

SIGHTING GUNS FOR THE NAVY.—By a recent
order, the Admiralty has decided that all the 7-pr. sighting
guns hitherto employed for the turrets and barbettes of
battle-ships are to be replaced by a 3-pr. quick-firing gun.
The sighting guns, are mounted on the roofs of turrets and
barbette shields in such a manner as to be entirely controlled
by the training and elevating mechanism of the big guns.
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BELGIUM-PROVED SMALL ARMS.—Acccrding to a
report issued by the Imperial German Consul at Liége, the
number of weapons which passed through the State Testing
Departinent of that city during the year 18g9 amounted to the
very substantial total of 2,238,326. This total was mmade up in
the following manner:—781,338 single gun barrels, 182,533
saloou-rifle barrels, 535,437 double gun barrels, 55,485 saddle
pistols, 971 pocket pistols, 547,362 revolvers, 130,720 rifies for
war purposes (large calibre), and 4,480 guns for war purposes
(small calibre). - The figures quoted are sufficiently instructive
if compared with, say, those for the corresponding period as
regards our own Birmingham Proof House, due particulars of
which were given in our issue of April last.

NATIONAL EXPLOSIVES CO., LTD.—The report of
the directors of this company shows that the profits for the
year 1goo amount to £25,453, which with the balance of £733
brought forward from the previous year, gives a total of
£26,186 available for distribution. During the ycar the fac-
tory has been considerably increased, the sum expended on
capital account amounting to £31,775, and it was decided to
write off £1,775, thus leaving the property account standing
at the round sum of f£120,000. A further sum of f£2,500 is
placed to reserve account, which is thus brought up to
£15,000. As regards the distribution suggested, the prefer-
ence shares are entitled to receive a dividend at the rate of
9 per cent. per annum, less 3 per cent. already paid as interim
dividend. The ordinary shares are entitled to receive a divi-
dend at the rate of 11 per cent. per annum, less 2} per cent.
already paid as interim dividend, and the deferred shares are
entitled to the payment of £4 14s. 9d, per share. These pay-
ments will absorb £20,548, leaving a balance of £1,362 to be
carried forward. Since this interim dividend was paid, a
further amount of £16,138 has been paid up on the prefer-
cnce and ordinary shares, which will rank for final dividend.

HIGH EXPLOSIVES AND COMPENSATION.—On the
18th ult,, at Thorpe (Essex) Sessions, the Bench was applied
to, on behalf of the High Explosives Co., Ld., for an amended
licence in respect to the Company's works on Bramble Island,
near Harwich. Mr. Hugh Jones pointed out, in making the
application, that the growth of the Company's business
required the erection of new buildings, and he produced plans
to show that 14 cartridge huts were authorised, though only
eight of these would be erected for the present. There was
no notice of opposition, and it only remained for the Bench
to satisfly themselves that there was no danger to surrounding
propertics. The nearest house was a cottage, about a mile
distant. Harwich was four miles away, and the nearcst
public railway was more than threc niiles off. A member of
of the Bench, the Rev. Arnold Page, insisted that the Com-
pany should give an undertaking to compensate in the event
of life or progerty being damaced by explosion at the works.
To this the Company's soliciter demurred, and suggested that
the Bench might rely on his clieuts’” sense of honour, where-
upon the Chairman expressed fear that a Company’s sense
of honour might not be of much value in a crisis.  He thought
that their hesitation was significant.  The solicitor explained

that his clients did not wish to be held up as a target for
everybody. Unscrupulous people in the neighbourhood
might allege that any mortal thing that happened was caused
by an explosion on the Company's works. Mr. Donald, the
managing chemist, stated that so complete were the Ccm-
pany’s precautions that an explosion of 4o tons of dynamite
in the magazine ought rot to te felt beyond 180 yards, apart
from the consequent reverberation. He pointed out that
there were probably fewer accidents in connection with the
storage of explosives than with any other material. The
Company took every possible precaution—if only in their own
interests. In the result, the application was adjourned for a
fortnight, the Chairman intimating that the Bench were
willing to grant the licence, subject to the required under-
taking being entered into by the directors of the Company.

—— L

A HIP REST FOR SPORTSMEN.—Our interesting
American contemporary—Shooting and Fishing—has a corres-
pondent who has invented a device which is intended to place
the off-hand pesition in rifle shooting, so far as the weight of
the rifle is concerned, on a even footing with the palm-rest
position. To effect this purpose, while the sportsman still
holds his weapon in the usual manner, the chief weight of the
rifle is taken on an adjustable rod terminating in a palm rest-
base, this latter being so far extended as to take its bearing
on the lelt hip of the shooter. In this manner it is obvious
that the weight of the rifle is transmitted in an almost direct
line to the ground below the sportsman’s left foot, and his
hands are free to be used for giving alignment only. As an
example of ingenuity, this device has undoubted claims to
notice, but its practical advantages are not as yet fully estab-
lished. An obvious question that arises is, whether this
mechanical appliance would be permitted to rank with the
palm rest ¢ For ofthand shcoting, whether under the con-
dition of competition or in the field, it certainly seems to be
barred. One can scarcely imagine a sportsman waiting to
adjust the rest to his hip in the interval between seeing and
shooting his game. Moreover, under any condition whatever,
the use of the hip rest must necessarily be confined to a cer-
tain weight of spertsman. These are not a few men, of con-
siderable avoirdupois, who might be puzzled to select a
portion of their.anatomy on which to find a resting place for
the lower part of the device.

IMPROVISED DEFENCES AT MAFEKING. — The
recently published despatches of the generals in the Boer
War show that Kimberley, with its “ Leng Cecil,” details of
the building of which have already bLeen given in these
columns, must take a second place in respect to gallant little
Mafeking when it is a question of improvising artillery and
other methods of offence and defence. (eneral Baden-Powell
mentions, under the heading of * Specialities,” some of the
remarkable makeshifts which were impicovised for the dis-
comfiture of the investing Boer fcrces, which include a
Howitzer and ammunition, together with many other ingenious
devices. The 6-in. Howitzer was made in * our workshops,”
under the orders of Major Panzera, by Mr. Conolly. It was
built up of a tube of steel, with iron rings shrunk on in two
tiers. The brecch was a block of cast bronze, and the trun-
pions and ring were a similar solid casting. Strange to say,
this gun could throw an 18-1b. shell to an effective range of
about 4,000 yards. Shells and fuzes were also of home
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manufacture, the fuzes being invented for the occasion by
Lieutenant Daniell, of the British South Africa Police, who
employed the butt-end of a Lee-Metford cartridge as the
detonator. This type of fuze was in regular use with the
locally-made shells. ** Our so-called artillery,” wrote the
General, ** should, of course, have been entirely outclassed by
the modern high-velocity guns of the enemy, but in practice
they managed to hold their own in spite of using powder,
shells and fuzes, all made in our own shops.” Evidently, the
man behind the gun still counts for something, even in these
scientific days. In other ways equal resource was shown.
Mr. Fodisch, the gun-smith, reloaded Martini-Henry car-
tridges with home-made powder and bullets, using ordinary
gun caps fixed with plaster of Paris as detonators. For
trench work also, dynamite bombs were made up in small
potted-meat and milk tins by Lieutenant Feltham. These
were employed as hand grenades, with slow match fuzes, and
Sergeant Page, the champion bait-thrower of Port Elizabeth,
was able, with the help of a whip stick and short line, to
throw these missiles with accuracy to a distance of 100 yards.
Armoured trains, bomb-proof shelters, steel loopholes and
shields for sappers also catme into the programme, to say
nothing of search lights, speaking tubes, electric bells and
many other devices. When one considers the ingenuity and
pluck shown in evolving all these out of practically nothing,
the prolonged and successful defence of the town ceases to be
a matter for wonder. Its bulwarks were 1,074 men, every one
oof thern a * brick.”

GUN MARKING PROSECUTIONS.

J. G. StyLEs & Co., BIRMINGHAM.

O~ Tuesday, the 5th ult., the prosecution of J. G. Styles,
trading as J. G. Styles and Co., was heard at the Birmingham
Police Court, the Gunmakers' Association being represented
for the prosecution by Mr. Reginald Woulfe.

A series of summonses had been taken out with regard to
the fraudulent marking of the following three guns which had
been purchased from the defendant :—One marked * Allday &
Co., London.” £2 6s. 6d.; a second ‘“ Cox & Co., London,”
£3 6s. 6d. ;" and finally, one marked ‘* Halton & Co., London,”
£2 10s. A search warrant was executed on the premises of
the defendant on January 29th, and eleven guns were seized,
two being marked *J. G. Styles & Co.,, London"; five
“ Barratt & James, London " : and the remainder as follows ;—
“ Harris & Muir, London " ; * McDonald & Co., London";
*“ Hayes & Co., London; and “Moss & Co., London";
Various books were also seized, showing the extensive
character of the business carried on by the defendant in con-
nection with frudulently marked guns. The plaintiffs were
represented in Court by Mr. McCardie, instructed by the
solicitor of the Gunmakers’ Association, and the defendant by
Mr. J. J. Parfitt, instructed by Messrs. Reece & Harris.

Prosecuting counsel had only proceeded for a short dis-
tance in the opening of his case when a plea of guilty
was lodged, on behalf of the defendant, the solicitor at the
same time apologising for the offences committed, and urging
the Court to take a lenient view, since this was the firct
occasion in which a similar case’ had been brought into
court in Birmingham,

The magistrates retired to consider thesr verdict, and on
their return announced that the defendant would be fined {10
in respect of each gun, a further {21 to be awarded to the
plaintiffs for their costs, and finally, that he should pay the
Court fees, the total cost to the defendant, excluding Court
fees and his own expenses. amounting to £51. In addition to
the above it was arranged and decided that the Gunmakers’
Association should take possession of nine of the guns seized,
the remaining two, those marked* J. G. Styles & Co., London,"
being returned to the defendant on his undertaking to remove
the London address. to which he had no right, at the same
time treating in a similar manner the large stock of guns
marked in the same way which had been allowed to remain on
the premises when the search warrant was executed.

)
Corry & Co., CARLISLE.

On Friday, the 22nd ult., the Gunmakers' Association con-
ducted another prosecution at Carlisle against a firm of pawn-
brokers trading as Corry & Co. Mr. Reginald Woulfe acted
for the plaintiffs, and Mr. Lightfoot for the defendants.

The present summmonses referred to a gun marked * J. B.
Adams & Co., London,” which had been purchased from the
defendants for £7. When the proceedings were first instituted
the solicitor of the Gunmakers' Association wrote to the
defendants, in accordance with Section 2 of the Merchandise
Marks Act, inviting them to give an explanation showing the
manner in which they had become possessed of the gun. In
their reply Messrs. Corry stated that they did not buy guns at
all, and that those they had had come into their possession in
connection with their trade as pawnbrokers. They stated
that the Adams gun had been obtained in exchange for another
some three years previously. They further stated that the
Gunmakers' Association was being made the instrument of the
spite of a local dealer in guns who had repeatedly threatened
that be would make it hot for them if they dared to sell the
Adams gun. This letter at least established the fact that
Messrs. Corry had been warned that it was of suspicious
character. Thc Gunmakers’' Association then set to work to
try and trace the manner in which this gun had come ‘into
Messrs. Corry's hands, and it was ultimately found that
Messrs. Styles had suppled it.

The proceedings against Messrs. Corry were thereupon
postponed, in order to deal with Messrs. Styles'in the manner
above recorded. Among the books seized in Birningham was
an order book showing that the defendants Corry had pur-
chased the Adams gun in the ordinary way, and not as stated
by them. These points were fully explained by the solicitor
of the Gunmakers’ Association, who appeared to support a
serics of five summonses, which dealt with the ordinary
offences of incorrect marking, and in addition with the close
imitation of the name of Messrs. Adams & Co., who carried on
business in London up till a recent date.

The case had not proceeded far when the defendants'
solicitor entered a plea of guilty, and was thereupon fined {20,
this sum to be paid to the Gunmakers' Association towards
the costs of the prosecution.

MEssks. CHarLEs OssorNe & Co. have issued a circular
giving notice ot various alterations as regards the prices
quoted in the last issue of their catalogue.
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ROUND THE TRADE.

‘THE report of Messrs. Walkers, Parker & Co., Ld., ex-
presses great regret at the unsuccesstul record ot the past
year's trading.

MEessrs. G. G. Bussey & Co., gun case makers, have closed
their West End premises, and will in future carry on this
business from the City.

IT has been announced that Royal Warrants, which are
affected by the death of Queen Victoria, will remain in force
until fresh orders are issued.

THE gun department of the Army and Navy Stores, Howick
Street premises, has been removed irom the ground floor to
the first floor, where a splendid showroom is being fitted up.

Ox the 12th ult. Mr. Thomas Pryce was found'lying in his
workshop in Bath Street, Birminghan, shot through the heart.
A rook-rifle was by his side, and it is thought that the death
was due to an accident.

The Sturtevant Engineering Co., Ld., advise us that the
continued growth of their business has necessitated a change
of address to more suitable offices at 147, Queen Victoria
Street, London, E.C.

WE have received a programme of the International Pigeon
Shooting Contests to be heldat Namur this year. The opening
event takes place on the 8th of April. Mr. N. Bodson, of
Liege, has again been appointed armourer to the meeting.

WE very much regret to hear that Mr. James Irvine, one of
the directors of Messrs. Eley Bros., Ld., has recently suffered
from a severe attack of illuess. The sympathy which will be
felt by all who have ever come in contact with Mr. James
Irvine, will also be extended to his son, Mr. J. C. Irvine, who
is also a director of the same firm, on account of the anxious
period through which he is passing.

THE Prix du Grand Championnat Triennal, a competition
of equal importance to the Grand Prix du Monte Carlo, was
this year won by an Englishman in the person of the Hon.
R. Beresford, while the second, third and fourth prizes were
divided between another Englishman, an Australian and an
American. The winner and one of the trio favoured E.C.
powder, while the other two shot with Schultze.

Messrs. Buck and Co. inform us that they have purchased,
as from January 31st last, the assets, stock-in-trade, plant and
trade-marks ot the late firm of McCarthy, Buck and Co. The
business will be carried on under the style ot Buck and Co., at
the address, 11 and 12, St. Andrew's Hill, London, E.C. Mr.
McCarthy. late of the above firm, informs us by circular that
he has joined Messrs. F. Joyce & Co., Ld., and will be in a
position to take orders on their behalf. N

A further development of the case of Rosbotham v. Hunter
and Sons, of which mention was made on page 18 of our
January issue, took place in the Court of Appeal, when the
defendants appealed against the order of the King's Bench
Division refusing to remit the action. It will be remembered
that the action was instituted on alleged breach of warranty
in the sale of smokeless powder for use in a muszle-loading
gun. After hearing further evidence with regard to the nature
and extent of the injuries sustained by the plaintiff owing to
the bursting of his gun, the Court held that, baving regard to
the position in life of the plaintiff, who was a working shoe-
maker, and to the fact the County Court has ample juris-
diction to award the plaintiff a substantial sum, the case
should be remitted. It was ruled that the action depended on
one statcment only, that the powder was intended to be used
in a muzzle-loading gun in the same quantity as though it
were black powder. There would have to be prouf that the
powder was reasonably fit to be used as alleged, and the Court
was of apinion that the case before it was equally consistent
with the accident being the plaintiff's fault, or that of the

defendants. In the end the order of the King's Bench Division
was reversed, the costs of the motion to remit in the Court
below to be costs in the cause. The plaintiff was ta have his
costs of this appeal as costs in the cause, and the defendants
waere {0 abide their awn costs hege in any svent.

WEBLEY & SCOTT REVOLVER
AND ARMS CO, LD.

In their report, which was issued exceptionally early, on the
8th ult,, the directors of this Company were able to present a
statement of accounts, which wnust be distinctly satisfactory to
all coucerned. In brief, the result of the year's trading, after
making provision for repairs, maintenance, and depreciation of
plant, machinery, tools and buildings, praviding for bad debhts,
and writing off the balance of preliminary expenses, is a net
profit of £27,057; to this has to be added the sum of £303
brought forward from the previous year, making a (otal of
£27,359 available for distribution. Of this amount, however,
£8,375 had already been allocated to the payment of the pre-
ference dividend for the first helf-year, and for an interim
dividend on the ordinary shares at the rate of 5 per cent., so
that the balance left at the close of the year anmounted to only
£18,g84. The directors proposed the apportianment of this
sum in the following way—the payment of the prefirence
dividend for the second half-year, at the rate of 5 per cent. per
annum,’and the payment of a dividend on the ardinary shares
of 10 per cent. for the half-year, making a dividend for the®
year of 74 per cent. There would remain a balance of £6,421
to be carried forward to 1go1, which shows a substantial im-
provement as compared with the previous auiount brought
forward. Looking at individual items in the accouants, it is
satisfactory to note that a liberal allowance for depreciation in
plant, machinery and tools, buildings, furniture and ﬁ‘t_tings, is
made, no less than £2,384 being written off under those head-
ings. Strangely enough, however, no deprecjation seems ta
be allowed for under the category of patents, goodwill, licences
and trade-marks, though it can scarcely be m.intained that
the first-mentioned of these items remains a fixed quantity
from year to year, unless the value of new patents taken upis
so arranged as exactly to balance the diminishing value af
those already in operation. ‘

The fourth ordinary general meeting of the company was
held on the 1gth ult. at Winchester House, Old Braad Street,
E.C. Lord Ebury, the Chairman of the Company, wha pre-
sided at the meeting, said in the course of an admirable
address :—

It is a great satisfaction to us to be able to lay before you
to-day a result from the company’s operations for the éast
year so much better than that which was forthcoming at the
close of its two immediate predecessors. The past year has
been one of considerable strain upon our revolver-producing
resources, and but for the admirable spirit which has through-
out prevailed in our revolver-making workshops, under 3
manager whose services to the company deserve very cordial
acknowledgment, it would have been matter of very great
difficulty to satisfy the requirements of the Government.
Much as we value the privilege of doing Government work,
and the mark of confidence involved in placing it with us, §t
is not work which can, as a rule, be done in the most conve-
nient and remunerative form to the manufacturer. I am not
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réferring now to the uncertainty as to when you will get con-
tracts or what their proportions will be, but to certain
apparently inevitable formalities which attach to Government
work, compliance with which is not always dependent upon
circumstances within the manufacturer’s control. Hence
delays are apt to arise which have to be made up by the costly
expedient of high pressure, and react prejudicially upon a
margin of profit not, from a manufacturer’s point of view, by
any means too ample to start with. 1 say this becanse it
seems to me possible that there may be sc me who will regard
the profit realised during the past year as a somewhat inade-
quate result for a year of unceasing activity; and to those—
if there be any—I would further point out that activity has
only prevailed in one branch of our business. It is impossible
for this country to be engaged in a war entailing the prolonged
absence abroad of a great number of troops, without causing
serious disturbance to its sporting trade ; and this disturbance
has been accentuated in this particular war on account of the
degree to which the Yeomanry have been, and are being,
utilised—a gallant force, which, as we know, is profusely
leavened with all that is most distinguished in British
sportsmanship. '

The ideal condition of affairs for this company would be
one in which it was supplying revolvers to one or more Govern-
ments at war with one another, while, Great Britain being at
peace, her inhabitants would be at leisure to devote them-
selves to the enjoyment of field sports; and as during the past
year no such ideal condition has been forthcoming, the general
body of shareholders will probably be fairly satisfied at having
earned enough to pay 73 per cent. upon the ordinary shares,
and at the same time to carry forward a fairly substantial
amouunt. The dividend would have been larger but for cer-
tain charges against the profits of the year, which I think it is
fair to describe as unlikely to recur.

I stated at the last meeting that we were endeavouring to
establish relations with the Far East, and that we had dis-
patched thither an able negotiator to represent our interests,
who was keeping himself in touch with us by regular corres-
pondence. In the course of a sojourn in China which lasted
the best part of the year, during which he visited all the most
important centres of commerce and followed up every avail-
able clue, Major Higgs prepared a great deal of ground,
which he felt sanguine would in due course produce goed
fruit, provided we were willing, in some degree, to adjust our
methods to Chinese requirements. But, unfortunately, before
the matter had time to assume any very definite shape, the out-
break of the Boxer rebellion, the tragic events of the subse-
quent war, and the quickly succeeding prohibition to import
arms into China, drew a sponge over Major Higgs's well filled
slate, and compelled his return to this country after a journey
during which he had covered about 31,000 miles. The posi-
tion which China is to occupy amongst nations for the future
is too 1 ncertain to afford the basis of a forecast as to the
extent to which Major Higgs's footsteps will be traceable
when matters settle down. Meanwhile the profits of the year
have been debited with £937 as the expense of that which I

-can by no means admit to have been an unwise, although it
may possibly turn out to be an unremunerative venture.

Another charge against the profits of the year which will
not recur is one of £800 expended upon the premises of our
allies, Messrs. Scott. Everybody knows what a different
appearance premises present when they are in full occupation

from that which they present when they are dismantled and
bare. Messrs. Scott having taken close order with us in
Weaman Street, it became necessary to make their premises
attractive to possible purchasers and lessors, and these
premises being practically freehold, now that they have been
made tidy we do not anticipate any difficulty in finding a
market for them, very likely before, but certainly when, the
sporting trade regains its prosperity.

A third item, and an important one, against the profits of
the year, consists in a triple dose of preliminary expenditure,
You are aware, I dare say, that it had been contemplated to
write these expeuses off in five annual sums of equal amount.
Two have been written off, and at the close of the past year
three remained, about which the auditors expressed the
somewhat strong opinion that, having regard to the circum-
stances, the books ought to be disencumbered. So you will
observe that but for the Far Eastern enterprise which was
brought to a premature end, and for the expgnditure of which
our allies were the innccent cause, and that suggestion of the
auditors with regard to preliminary expenditure—in which I
am bound to say we cordially concurrcd—there would have
been nearer £3,000 than £2,000 more profit as the result of
this year of unremitting activity—an extra profit absorbed by
items, two of which certainly will not recur, whereas the third,
1 think, also will not recur to anything like the same extent in
any future statement of profit and loss.

Dealing with the accounts, the item under the head of
repairs and maintenance of plant, machinery, and tools, on
the one hand, and of buildings, on the other, shows a con-
siderable increase under both denominations. The increase
under the first denomination 1 have come across in my re-
marks with regard to Messrs. Scott's premises. Then, the
more business you do, the more repair and maintenance your
tools will require : and, resolved as we are to turn out the
best work, the maintenance of plant and all connected with
it in the highest state of efficiency is a mere corollary of the
situation. On the credit side no doubt you will have observed
with satisfaction that the gross profit has increased by
£19,407. Freehold land and buildings is increased by £2,410
—the cost of various structures which will contain our electric
installation ; and the next item for plant, machinery, and
tools has a direct connection with it, because of £2,867, which
represents its increase, £2,254 refers to the same installation.
Stock in hand has increased by £2,783. Cash and bills in
hand show a deficit of £29,901—a circumstance requiring
explanation, and finding it in the next item, which is invest-
ment in War Loan and Treasury Bills at cost, £44,536. The
greater part of this sum is the balance of a fund provided as
working capital at the formation of the company. Out of it
has been provided a fine range of buildings to accommodate
our allies at a cost of £12,400. The barrel-boring business
has been purchased at a cost of £1,250; the larger moiety of
expenditure upon electric installation has been defrayed ;
and when all capital expenditure in sight has been met there
will remain a balance of at least £30,000, which, although it
may not be called so, represents an important and effectual
reserve against the item for patents, goodwill, licences, and
trade marks.

A shareholder, whilst congratulating the directors on the
improvement in the balance-sheet. peinted out that the ex-
penses came to 4o per cent. of the profits, He also thought
that it was time something was written off from the very large

2
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amount set down for patents and geodwill, an item of
£170,000, and he endeavoured to obtain further information
as to the automatic pistol experiments.

Lord Ebury, however, said that the directors did not think
it advisable to say anything further on that point at the
present moment.

The report was unanimously carried, and Lord Ebury, who
was re-elected a director, in responding to a vote of thanks,
paid a high tribute to the work of the secretary, and the whole
of the Birmingham staff.

NOTES ON THE SO-CALLED
HEAT TEST.

Volumes have been written on this subject, and we seem to
be no nearer finality than we were 10 years ago. Mr. Wm.
Cullen, in a paper recently delivered before the Society of
Chemical Industry under the above title, has, however,
carried the matter a stage further, and from all that we can
learn his proposal ‘is likely to meet with every support from
the heads of the different Government apartments, as well as
from the principal manufacturers of explosives. Few em-
pirical tests have such effect on processes of manufacture as
the ¢ Heat Test,” which is employed as the gauge of the
chemical stability of the explosive. No one seems to claim
that it is perfect; many, indeed, prefer others, but after all,
the Home Office test, with slight modification, is used all the
world over, and that in spite of numberless attempts to intro-
duce something more satisfactory. It seems, nevertheless, to
have fallen somewhat into disrepute, and one of the principal
reasons appears to be the difficulty of making successive
batches of papers of the same degree of sensitiveness. Tables
of results were shown by Mr. Cullen proving that ¢ Test
Papers,” all apparently made in the same manner, gave
widely different results, and it will be sufficient if one example
is given. The tests were carried out with cordite, and the

papers employed were from six separate sources.
Serles 1 Series I1.

Paper A 22 19 minutes
w B 27 24 "
w C .. 40 37 "
s D 21 25 "
s E 50 46 "
w F . 37 37 "

Maximum difterence in first series 28 minutes.
Maximum difference in second series 27 minutes.

In the face of these results it does not seem surprising that
the test has fallen somewhat into disrepute. In investigating
the cause of these differences, the author comes to the con-
clusion that they lay principally in the quality of paper em-
ployed, the texture and thickness, both having an important
bearing. In a general way these facts were known to manu-
facturers, and so long as the test was used as a factory test
pure and simple, little harm resulted; but as the paper seems
to havé such an important bearing, it is not unreasonable to
suppose that quantities of cordite or, indeed, any other
explosive might be rejected on the grounds of chemical in-
stability when the papers were really to blame. Blame is
perhaps hardly the correct word to use in this connection, but
in any case they might not be quite the same as previous lots.
What the author proposed was that manufacturers ought to

combine and copy the procedure adopted by the War Office,
which procedure seems to work admnirably. All the test papers
for home and abroad are made at one place by one person,
and care is taken that the same paper is always used. If the
proposal is given effect, the *‘ central supply ” would be in
constant touch with the chemical apartments of the Home
Office and War Office, no doubt the same explosive would
be used by all three for standardising, and there would be
every reasonable chance for the papers to be as nearly alike
as it is possible to make them. To illustrate his point, the
author showed several diagrams exemplifying the methods in
use at Woolwich and Waltham Abbey for getting continuity of
results. The *‘central supply” would require to lay in a stock
of paper and the necessary chemicals sufficient to last for a
number of years. Each batch of papers as they were made
would be tested against those of Woolwich and the War
Office, and although they could not pretend to emanate
officially from these sources, they would be a * fac simile ”—
which is the same to all interests and purposes. Even in its
new form abnormal results would be obtained, bnt they would
not be of such frequent occurrence.

The *“ Heat Test " does not attempt to measure the relative
stability of different explosives. For instance, the mere
assembling together of the different ingredients which go to
form cordite could not possibly produce an explosive 4 times
as stable as the guncotton employed. The physical state of
thenew body is quite different to that of the originalingredients,
and physical sub-division is perhaps, one of the greatest
factors in the carrying out of the test. It is known that cer-
tain bodies, when assembled together, give a product—say
cordite. When this is subdivided, a certain heat is obtained,
and general experience shows what may be reasonably
expected in general manufacture. If, in a special case, the
test does not come up to standard, then there is something
abnormal about the explosive itself, or one of the ingredients.
This is an instance where the test is lengthened, but in other
cases the converse can happen. Such, for iostance, the ad-
mixture together of nitro-glycerine and guncotton in the pre-
liminary stages of cordite making. Experience has shown
therefore that by the assembling together of certain materials
a certain ‘ test ” is generally obtained, and is to be expected.
If it is lower, unstability may be looked for; if higher, then
masking, deliberate or accidental.

Undoubtedly the advent of the horny, smokeless powders of
modern times has made it a little difficult to give the test the
same scope as it had when first introduced ; but here, again, it is
only a question of adapting it in a common-sense manner to
the special circumstances arising. In many cases it would
certainly be advantageous to have a verification test, and per-
haps that recommended by Mr. Oscar Guttman or Dr. Spica
would form a valuable adjunct to the present test, which does
perfectly well, however, in ggg cases out of every 1,000. It
must be confessed, however, that it is too sensitive, and most
experimenters know, or have been led to assume, that bodies
other than the products of decomposition frequently affect the
papers adversely. At times batches of explosives, made
from perfectly stable ingredients, fail to pass the specified test, .
but, if kept for a time, they gradually improve. What the
peculiar bodies, which behave as has just been described, are,
no one has as yet found out, but the mere mention of a fact
like this goes to show that there is still a ficld for research in
this already much-investigated sphere.
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Fic. 12.—CuRVEs RELATING TO ELEY'S CRUSHERS.

IN this lecture, which summarizes and completes what has
already been said on pressures, we propose to restrict our
remarks and observations to Pressure Tables, Crushers and
the practice of the trade. The series of curves hereillus-
trated appeared as Fig. 8 in the last lecture, and is now re-
produced, owing to the ne-essity of frequently referring to it.
It conpsists of statical and dynamical curves, showing the
behaviour of Eley's 1900 issue of lead crushers. To these
have been added the corresponding values derived from the
Eley table, and also that recently issued by the Field to show
the results given by the testing apparatus we described and
commented upon in the last lecture.

At the risk of re-covering ground already trod, we will point
out exactly what the diagram is intended to express. Eley's

leads shorten when subjected to pressure. According to the
Eley table a given shortening has been produced by so much
pressure. The Field table says it has been produced by
another quite different pressure. Coming back to fact, the
static curve shows the value for this same shortening as pro-
duced by a weight gradually released so as to exert its pres-
sure very slowly, thus giving the crusher time-to shorten
before the whole weight is applied. Similarly the Dynamical
Curve shows the pressure value of the same shortening under
conditions in which the weight is brought into contact with
the crusher and then allowed to exert its whole pressure.
The vertical lines in the diagram show various amounts of
crushing, as measured by the remaining lengths of the
crushers after treatment. The values of these crushings are
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shown by the figures at the foot of the diagram, from which it
will be clear that each vertical line represents a remaining
length of ‘o1 of an inch different from the adjoining lines.
The horizontal lines, as is denoted by the scale of tons at the
side, show a series of pressures, ranging from zero to five
tons, the space between two lines representing 'z of a ton.
These curves have of 4 necessity been reproduced on a very
restricted scale. Consequently it has not been possible to
show any great dctail, as is evident from the fact that in the
original, from which the illustration was prepared, the sheets
measured about thirty inches square, Consequently the
present illustration can only be considered as giving a general
idea of the relative values of the curves reproduced. To
make clear the working of the curves we may take a shorten-
ing that leaves a remaining length of crusher equal to ‘400 of
an inch as an example. The Eley table says this would be
produced by a gas pressure attaining at its maximum a value
of rather more than 45 tons per square inch, provided, of
course, the experiment be made with a crusher piston of the
standard size. The Ficld table says this ought to be rather
under five tons ; whereas we know that a static load rather
under 43 tons, and a dynamic load of 3] tons actually produce
the above shortening.

To test how far these four curves shown are accurate, and
conform throughout their length, we arranged for the taking
of a series of pressures of some 12-bore cartridges, loaded with
various charges of No. 2 black. Inone case the piston acted on
one crusher and in the other on two placed side by side on
the multiple system. The pressures, as shown by the curves
of Fig. 12, were read off for the different compressions, and in
the case where two crushers were used, these were added
together. The following table gives the average results,
the figures in brackets showing the difference between the
two series :—

s, | E2 | L R | P

_ | o
o e abera| 221 1) 2os<ss{ 283 (o0 248 (1y)
With twe crusners 28 (9] 307 (83 332 (xoy 337 (22
o Cvnners| 3 (20) 340 (89) 337 (30) 282 (0u)
With ‘two crusners| 333 (°9)] 810 335 (29) 352 (19
Wil ST 358 co izl 452 crol 355 com
Agg. Difference ( 56) (4'37)I ('79)‘ ('59)

Thls table doe'; not show whether the pressure given by
any curve is exact, as will be obvious if one considers that if
the whole pressures were divided by some number, the same
relation would still exist. The test shows without any doubt
whatever whether any particular table is accurate and con-
forms with itself, i.c., whether any pariticular pressure of, say,
2°5 tons is exactly double the pressure of 1-25 tons, or half
5'0 tons.

The conformity shown is close in the case of Eley's
table, and the results are very much out with the Field

table, We gave our reasons in lecture X. for regarding

the latter apparatus as unsuitable for the purpose intended.
The curves elucidate our points very well indeed. For light
loads, such as correspond to about 1} tons, the error in read-
ing the load, caused by the amount the spring was allowed
to compress, makes the load read less than the real one, and
consequently the compressions given are too great for light
loads. The error due to suddenness of application, being of
an opposite character to the above, namely, causing the load
to be read higher than the actual value, has a compensating
effect from 14 to 2 tons, but from 2 tons upwards it becomes
more and more evident.

In Eley’s curve it will be noticed there is a point of sudden
change at just below two tons, and the curve from this point
up to 3 tons is not unitorm with the remainder of the curve.
We think this is due to tabulating the results obtained in the
machine testing without taking the precaution of laying cut
the results on squared paper and drawing the average curve,
so as to get rid of the slight variations due to experimental
divergencies. Had Messrs. Eley adopted the latter recog-
nised plan their curve would not have presented this anomaly.
If Eley's curve lay uniformly under our statical curve, the
“ multiple crusher " test would have given greater conformity,
as is shown by the following table obtained for such a recti-
fied curve : —

“ MuLTiPLE CRUSHER" REstLTs wiTH ELEY's RECTIFIED
PrESSURE CURVE.

1

Cartridge. One Crusher. | Two Crushers. Difference.
— !
A 2°67 tons 2'67 tons nil
B 292 2-88 ,, + ‘04 tons
C 324 . 346 — 22
D 36z ,, | 359 + 03
E 388 ., . 393 .. — ‘05

Messrs. Eley would do well to recttfy their table when, in
our opinion, it would leave nothing to be desired. It is not
suggested that Eley's rectified curve would give an absolute
relation between pressure and compression of their lead
crushers. We do not think this is possible with lead, as it
contains sc many elements which it is impossible to fix with
any degree of accuracy. We do say, however, that such a
rectified curve would give, according to our experience, as
reliable a curve for determining pressures with their lead
crusher as any others that could be suggested, and, as the trade
in all powder-making countries are accustomed to its use, it
would be folly to propose a table giving radically different
figures for Eley's lead crushers. It is to be regretted that
Eley's adopted a semi-dynamical method of loading for
arriving at their figures; a statical or maximum dynamical
loading would have been more preferable. Usage, however,
gives an unanswerable argument for the retention of their
figures; and, further, it must be remembered that for lead,
unlike copper, there is no definite pressure value for a given
crushing, and, therefore, an arbitrary table, provided it is
fairly consistent within itself, as judged by the multiple
crusher process, is the right thing to use if universally
adopted.

In our opinion new crusher tables should be arrived at by
a gradual or statical loading, or by a load put in all at once
without initial velocity, such as we have termed the maximum
dynamical loading. Methods of loading intermediate between
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these only complicate the interpretation of the crusher
gauge. It is absolutely futile to attempt to imitate the
way a crusher is loaded in a crusher gauge, and obviously
nothing is gained to assist the interpretation of pressure
readings by adding a variable element in the shape
of an indefinite semi-dynamical crusher table. Tables con-
structed as we suggest can be imitated by anyone, and are
easily understood, and we have only to consider whether it is
passible to make our crusher gauges work at one or other of
these twe limit methods of loading, so that we may rely
absolutely on the pressure readings. If this is not possible in
any particular instance then the pressures should be taken in
a relative but not proportional sense. .

We have seen that with lead crushers the duration of the
load above a eertain point has a most important effect on the
resulting compression, and that this duration element practi-
cally destroys all the reliability of lead crushers. Moreover,
the time a crusher takes to develop its resistanceis an inverse
function of the rate it is compressed by increasing loads, and
as lead is compressed unit-length by a comparatively small
load it follews that it develops its resistance slowly. This
eomparatively slow time-resistance curve of lead crushers
would eause the pressure to be put on mainly dynamieally
even for pistons in the powder chamber, and moreover the
load may be taken off before the crusher reaches a resistance
equal to the amount of the powder pressure. Again, owing
to the low pressure at which lead commerces to flow, see Fig. 8,
the comparatively small gas pressure, after the maximum pres-
sure has been passed, which continues until the exit of the
shot, may further complicale the results. Thus lead can
hardly be regarded as a reliable metal for crusher work, but
as it will doubtless continue to be used on account of its
general handiness, where absolute values are not required,

variable elements should be constantly borne in mind,
and the results of lead crushers taken in a restricted com-
parative sense enly. )

The elements of copper crushers can, on the other hand,
be determined with great accuracy. It is urdoubtedly the
most reliable metal for crushers. Within the limits of crusher
tables the duration of the load has only slight effect, and
these are explainable by the vibration ortremorsof the testing
machine. The relation between dynamical and statical
loading is simple, and has an exact mathematical basis, so
that one can be derived from the other. Moreover the
amount of compression for a given increase of load is small,
and, therefore, the time-resistance curve rapid, so that
statical curves may be used for most crusher work, except for
pistons semawed from the powder chamber proper, where
dynamical lpading by the powder gases must necessarily take
place.

Copper crushers should be made in one general way. The
ocopper should be turned to the exact size and then heated to
cherry red and tempered by cooling in powdered charcoal.
Made in this manner, coppers of various sizes bear an exact
relation one with the other, a crusher of twice the area of
cross section, and of the same length, requiring double the
lead to produce a given compression, and a crusher of twice
the length and identical area requiring half the load to pro-
duce the same decrement. Thus it is easy to derive a table
for a given copper crusher of any size from a standard table
in existence. For shot gun work we would suggest a copper
crusher of one-eighth of an inch diameter and one-quarter of

an inch in length, and that the piston of the gauge be 320 of
an inch diameter, representing an area of about ‘080 of a
square inch. This combination would give a statical decre-
ment of one-thousandth of an inch for a pressure of about
‘10 of a ton, and give readings from half a ton upwards. A
piston of this size would be quite practicable for 12-bore éuns,
and the crushers proposed would give reliable results between
one ton and four tons. For pressures above this limit two
such crushers could be used in parallel, or side by side, on
the same piston, the pressure developed being the sum of the
two readings giving us a limit of eight tons. By this arrange-
ment the same crushers and proof barrel could be used for
fixing proof charges and for testing cartridges of commerce.
It is impossible to give a combination of copper crusher and
area of piston of wider range than the above without
approaching too near the flow of copper.

In the actual practice of taking pressures the pistons occupy
two positions, viz., in one case the base of the piston is in the
powder chamber proper, as is the case with 1 inch plug of a
shot gun proof barrel, and in the other the pistons are fixed
at various points up the barrel. Obviously in tle latter in-
stance we must nearly always read the compressions of the
crusher by a dynamical table, but in the former case the
action of the forces of the powder gases may be statical. or
more or less dynamical.

For lead crushers we can offer no instructions, and can
only wish for a general system. This in effect is what is more
or less taking place. Eley’s crushers and their table are
being used throughcut the world, and we plead that as far as
lead crushers are concerned theirs be taken for the standard.
‘We would, however, like to see the development of shot gun
crusher gauges with copper crushers on the lines we have
laid down.

In rifle work copper crushers are invariably nsed, and the
pressure tables are always statical. So far this is good, but
in many gauges the powder gas pressure is dynamical, and as
one and the same table is always used for given crushers,
erroneous results are {requently obtained and published. It
will be obvious from our previous remarks that all pistons
beyond six inches from the breech will be loaded dynamically
by the powder gases, and in these the compressions should
be divided by one half to arrive at correct pressures from the
values given in statical tables. For pistons in the powder
chamber, and those near the end of the cartridge case the
action may be partly dynamical, and, therefore, not easy to
interpret on an exact basis. We pointed out early in this
course that to obtain a correct estimation of pressure we
must make our gauges work at one or other of the two limits,
and we have now to see to what extent this is possible.

We will just deal with the piston in the powder chamber
proper, the base of the piston forming part of the walls of the
chamber. In Lecture VIIL., it will be remembered, we showed
that all powders must have a characteristic time-pressure
curve, i.c., that the maximum pressure is developed at a
certain rate. We have also seen that for copper crushers
the rate at which they develop their resistance when loaded
all at once is given by

t - 'x/ii
K

Any other method of loading contains the same terms divided
in a certain ratio.



42

ARMS AND EXPLOSIVES.

Magr., 1go1.

To obtain a statical loxding of a given copper crusher, it
should be able to develop its resistance just as quickly as the
pressure rises, so that at each instant there is an equilibrium
between the resistance of the copper and the forces acting on
the same through the intermediary of the piston. To attain
this end our crusher should develop its resistance rapidly so
that ¢ in the above expressionshould be small. Consequently
the piston (m) should be as light as possible, and the crusher
as large as possible so that (), the load which produces unit
rate of decrement, is comparatively large. Moreover, as was
shown in Lecture VIII., the more nearly the crusher is com-
pressed before the experiment to the value of the expected
pressure, so that the further decrement is small, the more
likely are we to avoid dynamical effects, or as it is usually
termed, the effects of inertia.  Our copper crushers should,
theretore, be as large as possible, consistent with giving
measurable readings, and the crushers should be compressed
up to about 8o per cent. of the pressure expected.

We would then suggest that the crushings obtained from all
pistons in the powder chamber and within six calibres from
the base of the wads or projectiles should be read statically,
and that for all other pistons the compressions should be read
dynamically. This may seem rather arbitrary at first sight.
In practice rifle proof barrels have pistons at one
inch, three inches, and six inches. The one-inch and three-
inch pistons would be taken as receiving their loads on the
statical principle, the six-inch pistons and others beyvond as
receiving dynamical loads. In a case where the expected
pressure at three inches is twelve tons we should use a crusher
that had been previously loaded up to g4 tons. At the three-
inch plug it is more than likely that the powder would not be
all consumed, and the pressure would not have reached its
maximum. If the piston received a pressure at first under 9}
tons the effect, most likely, would be that of statical working.
At six inches, however, the piressure would have passed its
maximum, and would, therelore, be put on all at once. On
the six-inch piston, therefore, undoubtedly we have a maxi-
mum dynamical loading in such instances. The above re-
marks would apply equally to shot gun proof barrels when
copper cruthers are used.

Above we have only considered rifle proof barrels with side
pistons. For small bore rifies such pistons cannot well excced
an area of one-thirtieth of a square inch, and consequently
the diameter of crusher has a very small practical limit. In
the base pressure apparatus, such as the Woolwich proof
barrel, the cartridge itself is the piston, and has, in the case of
the *303, an area taken at '1774 of a square inch. Conse-
quently a very much larger crusher can be and is used, with
all the advantages as regards quickness of developing resist.
ance, and more likelihood of obtaining exact statical working.
For the *303 Woolwich proof barrel the timme resistance curve
of its crusher for loading all at once is "o0vo018 of a second.
The use of the base pressure systemn gives an immense ad-
vantage, and, moreover, as all small and large bore rifles can
be fitted to the same pressure taking apparatus, the facilities
for comparing the results obtained are considerable, and this
confers on this system a great superiority as compared with
any other method.

In all proof barrel work, velocities should be taken at the
same time as pressures, since many details, such as the device
used for firing the charge and the methods adopted for pre-
venting escape of gas, have a material influence in increasing

or decreasing the velocity ; and obviously, if for any reason a
cartridge develops more or less power, the pressure will drop
or fall in consequence. Therefore it is absolutely essential to
observe the velocity simultaneously with taking the pressure
in order to ascertain whether in this respect the cartridge is
doing the same amount of work on the shot as under normal
conditions of shooting.

Qur next lecture will summarize all that has been said on
the subject of pressure testing, and in it some effort will be
made to induce gunmakers (who are ‘“‘yvoung” in the sense
that they are still open to new ideas) and others interested to
divest their minds of the tangie of undigested theory with
which its consideration is usuallv hampered, and thereby
learn that plain direct pressure testing for commercial pur-
poses can be effectually carried out if certain simple factors
are kept prominently in view. )

ADDENDA.,

In Lecture IX, January issue, page, 10, on the twelfth line
of the second column, the tollowing should be added after the
words *“* OCAD is greater than the area OAD " :—* And in
the same way the maximum dynamical load OR would com-
press the spring as much more than OA, as the area ORAD
is greater than the area OAD.”

In Lecture X, February issue, page 22, in the first column,
the two paragraphs commencing * In our expressions above ™
and *“ While R is the average resistance,” respectively,
should be transposed so as to precede the paragraph com-
mencing * It will be quite clear.”

g 22

DYNAMITE PROJECTILES.—Herr Elias Elmelin, an .
engineer, of Sundsvall, in Sweden, has recently been exhibit-
ing the qualities of dynamite projectiles of his invention,
which can be fired from an ordinary gun or rifle loaded with
powder, and yet do not explode except on impact with some
object. At a series of trials conducted before a body of mili-
tary and engineering experts, most satisfactory results were
attained, the projectile in no case exploding until it struck
against a concrete wall at which it was aimed. The damage
done by the explosive was counsiderable. Some part of the
experiments were made with an ordinary Remington rifle.

CORRESPONDENCE.

THE BROWNING AUTOMATIC RIFLE."
To THE Evirror or Arms and Explosives.

Sig,—Inyour description of my automatic rifle inthe January
issue of Arms and Explosives, you described the arm as firing
automatically so long as the pressureon the trigger is retained.
This is a mistake, though a pardonable one, on your part, as
the trigger action is not explained in the specification for the
rifle on account of its being identical with a previous auto.
matic shot gun patent, but it is so arranged that it can only
be fired once with each pressure of the trigger. This is
accomplished in an exceedingly simple manner, in fact, with-
out the addition of a part to the simplest locks commonly
used, just a hammer, main spring, trigger and trigger spring.
1 enclose specification of the shot gun patent referred to
which describes the action fully.

.
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I am pleased to note the general accuracy of the articles in
your most excellent magazine, and beg to remain,
Yours very truly,
Ogden, Utah, U.S.A. J. M. BrRowNING.
Feb. 6, 1901.

[The sentence in our description of the Browning automatic
rifle referring to the trigger action of this weapon was as
fcllows :—** The weapon will fire continuously until the
magazine is exhausted, so long as the trigger is held back
but, of course, deliberate aim may be taken by releasing the
trigger after each discharge,” which was based upon the
following lines (No. 5.to 8, page 1) taken from the English
patent No. 14,920, 1goo, from which our description was
written :(—* The gun is of that character which will continue
its fire, after the first discharge, as long as there are any
cartridges in the magazine, if the trigger be held back, but
which may be fired slowly if desired by a proper manipula-
tion of the trigger, the loading being effected by recoil.” The
American patent, which Mr. Browning has kindly sent us, cor -
tains a clear description of the trigger action which makes
it evident that the English patent was vague on this point.—
Ed. A. & E\]

APPLICATIONS FOR PATENTS.

JANUARY 21s1- FEBRUARY 16T1H, 1901.

1.322. Projectiles. A. Reichwald (Agent for Fried Krupt).
1,323. Compound Fuses A. Reichwald (Agent for Fricda Krupp).
1,360. Ordnance Sighting. A. A. Common.

:.381. Ammunition Hoists. A. T. Dawson and ]. Horne

1,500. Projectiles. . A. Wilding.

1,501. Fuse Clamps. ]. A. Wilding.

1,579. Projectiles. F. Render.

1,606. Rifle Sights, R. Wake.

1,658. Targets. H. B. Sleeman (Agent for F. Mdller).

1,677. Telescopic Sights. A. A. Common.

1,727°. Fire-arms. N. Pieper.

1,847. Fire-arm Support for Cycles. A. Ord.

1,857. Cartridge Belts. P. A. Martin.

1,943. Small-arms. J. D. Thompson.

2,014. Explosives, Shells, and Fuses. H. Geary and E. Neal

2,024*. Shrapnel Shell. C. M. White (Agent for the Rheinische
Metalluaaren und Maschinenfabrik)

2,093. Breech Mechanism of Guns. C. Holmstrom

2,113. Magazine Rifles. R C. Pudney.

2,114. Telescopic Sights for Rifles. N. Mallock

2,127. Fuse Heads for Blasting. W. A. and S. R. Mal<on.

2,787. Gun Barrels. E. R. Martin.

2,202. Fire-arms. C P. Clément.

2,239. Brakes for Gun Carriages. G. V. Allen and ] E
Schumacher. .

2,253.* Explosives. . P. Bernadou.

2,257. Ordnance Practice Ap; aratus. H. V. Blundell.

2,269*. Sighting Apparatus. C. P. E. Schneider and J. P G. A
Canet.

2,339°. Nitrocellulose. D. Bachrach

2,367. Explosives. A. Luck.

2,391. Automatic Magazine Fire-arms. H. \V Holland.

2,432. Rifle Ranges A. E. Ingledew, and A. B. Lennox.

2,577 Obturators for Ordnance. A. T. Dawson, acd G. T

Buckham.
2,605°. Magazine Rifles. O. Imray (Agent for S. L)
2,650°*. Explosive Mixing Machines. J. C. Schrader

2,676. Rifle Sighting A A. Common.

2.812. Fuses for Projectiles. H. V. Keeson.

2,864. Macazines of Fire arms. T. McKenna (Agent for R ¥,
Browne, and F. . Petley).

2,865. Magazines of Fire.arms T. McKenna (Agent for R. ¥
Birowne and ££. W, Petlcy)

2,897. Oil for Fire-arms. F T  I' Wilson.

2.905. Torpedoes. G. H. Jones.

2,910. Gun Carriages. J. Van Swilten

2,924 Apparatus for Testing Straightness of Gun Barrels. I

Stordeur.

Rifle Carrying Attachment for Cycles. G. D. Petrie

2,069.

3,011. Magazines for Fire-arms. P. Jensen (Agent for Krag-
Forgensens Gevarkompagnt).

3.090. Liquid Air Cartridges. L. Callender. ,

3,155. Shrapnel and other Shells. H. D. Rattray, and J. S.
Kershaw.

3,156. Shrapnel and other Shells. H. D. Rattray, and J. S.
Kershaw.

3,173. Range finder. A. Barr, and W. Stroud.

3.196. Cariridge Clips. G. V. Fosbery,

3.237*. Cartridge Belts. A. Mills, and T. C. Orndorf.
3.245. Shooting Saddle. P. F. Collier.

3.317. Moving Targets. F. Ward, ard E. W. Phillips.

* These applications were accompanied by Complete Sgecifications.

SPECIFICATIONS PUBLISHED.

COMPILED BY H. TARRANT.

JANUARY 261H--FEBRUARY 1(TH, 1901I.

214 (1900). Msmufacture of Explosives. A. C. Girard, Paris.
Explosive compounds in which solidified oil, obtained by
dissolving dry soap in a hot state in animal or vegetable oil,
is mixed with some such supporter of combustion as chlorate
or perchlorate of potassium or ammonia Several propor-
tions are set out in the specification, among which are
chlorate of potassium 8o parts, solidified oil 20 parts
Among mixture consists of chlorate of potassium 8o parts,
nitronapthaline 6 parts, and solidified oil 14 parts. Accepted
Jan. 3rd, 19o01.

655 (1900). Training of Ordnance. G. E. Vaughan, London.
(Agent for 7. A. Vaughan, South Africa). The electrical
apparatus, described in this specification, is intended prin-
cipally for the manipulation of a ship's rudder from a distance,
but is also applicable to the training of guns. The operator,
who may be at any distance from the gun, is enabled by
electrical means to train the gun,. and a pointer working on
a disc keeps him posted as to the exact movemeats of the gun.
Accepted Jan. 11, 1yoI.

1,674 (1600). Range Finders. \V.]. and 1. G. Harrison, Wirks-
worth. Aninstrument, consisting of a mirror, having marked
upon it a vertical sig.t line, which is attached to a rifle in
such a manner that the objects reflected on the sight line
when aiming the rifle are at right angles with the line of
sight of the gun. Two shooters using rifles with this device
attached, aim at the same object from different ends of a
known base and from the measurements thus obtained
a complete right-angled triangle is obtained whereby the
necessary range is discovered. Accepted Jan. 26, 19o1.

2,002 (1900) Small-arm Mechanism. Sir C. H. A. F. L. Ross,
Koss-shire. The rifle mechanism described in this patent is
chiefly applicable to the recoil-operated arms referrcd to in
a former specification No. 5,683, 1866. The breech mecha-
nism in the present patent is of the hand-operated bolt type,
and in a bulky specification the numerous details of the
mechanism are fully dealt with. Accepted Jan. 26, 19oo.”

2,359 (19o00). Fuses for Shell. A T. Dawson, G. T. Buckham,
and S. V. Dardier, Londen.  The fuse described combines
the functions of time and percussion, that is, it may be used
cither to ignite the charge at a predetermined time, or when
the flight of the shell is suddenly arrested. Both methods
of ignition are operated by means of pellets, the insertion of
one pellet causing it to fly backwards and ignite the time
fuse, and the inertia of another pellet causing it to fly for-
ward and strike a needle when the shell is suddenly arrested.
Accepted Jan. 5, 1901.

2.050*(1901). The Baker Single-trigger Mechanism. W. Baker,
Birmingham.

2,766 (19co). Time Fuses for Projectiles. 1I. H. L.ake, London
(Agent for ke, o Quisling, Novieay). A time fuse for pro-
jectiles so censtructed as to be absolutely safe during trans-
port and handling .\ timing key is used (o time the fuse,
the key being inscerted in aslot in a fixed ring to disengage
the moveable safety stopper, and to alter relatively the
pusition of two rings and so indirectly to time the fuse
Accepted Jan. 12, 1901
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2,882 (19oo). Automatic Fire-arm Mechanism. C. H. K.
Clausius, Hamburg. Automatic recoil-operated breech
mechanism for pistols, which is constructed especially with
a view to simplicity and cheapness. Very few parts go to
make up the mechanism, only five being used in the breech
recoiling arrangement. Relatively weak springs only are
needed, and even weak explosive charges are strong enough
to recoil the barrel and breech-bolt (cr reloading. Accepted
Jan. 26, :gor1.

3,088%(1goo). The Osborne Single-trigger Mechanism. C. O.
Ellis and E. W. Wilkinson, Birmingham.

3,206 (1go1). Rammers for Ordnance. Sir W. G. Armstrong,
. Whitworth & Co., I.d., and C. H. Murray, Newcastle-on-
Tyne Chain-actuated rammers for heavy ordnance, in

connection with which a method is explained of disposing of
the chain when run back and out of the gun. One
end of the chain is fixed to a spindle, upon which it is
re-coiled when run back. The spindle turns in sliding
bearings, which move between guides and raise or lower
the spindle as the chain is made to run out or back.
Accepted Jan. 12, 1g01.

3,207 (1900). Rammers for Ordnance. Sir W. G. Armstrong,
Whitworth & Co, 1.d., and C. H. Murray, Newcastle-on-
Tyne. A rammer for heavy ordnance consisting of two or
more bars arranged to slide telescopically one within the
other. All the bars except the central ome are formed trough-
shaped, and toothed racks are cut on the tops of the sides of
the trough bars and on the top of the centra! bar. Being all
on thesame level the bars composing the rammer may
run out by one long pinion, which extends across them, and

this may be worked by hand or by power. Accepted
Jan. 12, 1901.
3,477%(1900). Sights for Rifled Arms. H. Greener, Birmingham.

4,049 (1900). Breech Mechanism of Ordnamce. Sir W. G.
Armstrong, Whitworth & Co., Ld, and Sir A. Noble,
Newcastle-on-Tyne. In the breech mechanism of ordnance
described, the carrier arm is made in two parts pivoted
together, one part being pivoted to the gun, and the other
to the breech block. This arrangement allows the breech
block to be withdrawn from the breech in an almost straight
line, so clearing the obturator from the breech before the
block commences to swing rearwards about the carrier arm
pivot. Accepted Jan. 26, 1gor1.

4,593 (1900). Manufacture of Nitro-explosives. \W. D). Bor-
land, l.ondon. In the regulation of the hardness, density,
and explosive qualities of nitro-compounds, an emulsion con-
sisting of methylated spirits and small quantities of acetone,
camphor, liquid paraftin, benzoline, or refined naptha is
used instead of a solution. A method is described also of
removing the solvent which usually clings in small quwnti-
ties in the manufactured explosive. The method consists of
treatment by warm air at about a temperature of 150 deg. F.,

which must be charged with watery vapour. Accepted
Jan 19, 190I.

4.593* (1900). Manufucture of Nitro-Explosives. W. D.
Borland, l.ondon.

4,623 (1900) Training of Ordnance. A. Reichwald, l.ondon

(Agent for Fried. Krupp, Germany)  Moditications of the
apparatus for adjusting ordnance, described in Patent No.
8.473. 1899. The gunner is enabled, without leaving his
place when sighting the gun, to see the relative positions of
the pointer and the sighting curve plate, and is so enabled
to control the elevation or depression of the gun. The
pointer and pointer-shaft are made hollow for this purpose,
and are provided internally with a series of mirrors, through
which the image of the end of the pointer and the corres-
ponding part of the curve are transmitted to the sighting
telescopes.  Accepted Jan. 14, 1901.
4.955 (1900). Hardening of Projectiles. C. Micholetzky, and
. Spitzer, Austria. A method of insuring uniform harden-
ing of shells. The projectile to be hardened isimmersed in a
vessel filled with water, and while there is douched. both
internally and externally, with water under pressure by
means of two jets or nozzles. ‘The temperature of the
water in the vessel and that under pressure may be regulated
as the case necessitates. Accepted Jan, 12, 1g01.

6,212 (1900). Pistol Holsters. G. Martin, London. Instead of
the flexible caps which folds over the top of the ordinary
pistol holster, a cap is provided which is pivoted by means of
buttons to either side of the holster. This arrangement
allows of the ready drawing of the pistol, the disadvantage of

the ordinary holster being that the cap has first to be un-
buttoned before the pistol can be drawn. Accepted Jan, 19,
19OTI. °

11,099 (1900). Electric Targets. ]. P’aterson, lL.ondon. In con-
nection with the electric targets of the type in which separate
rings compose the magpie, outer, inner, and bull parts of the
target, a method of obviating the inconvenience experienced
through the signalling apparatus getting clogged with the
whitewash used for marking, and with other foreign matters.
The target is coustructed so that it shall, to a certain extent
be self-cleaning, and the different parts shall be readily ac-
cessible for repairing or readjusting. Accepted Jan, 12, 1901.

13,060 (190o0). Motor Gun Carriages. H. ]J. Lawson, London.
A three-wheeled motor gun carriage, built witha light frame,
composed of tubes, the gun, one of the quick-firing type,
being mounted on the steering socket. The whole of the
driving apparatus is mounted on the front wheel, and is pro-
tected to a certain extent by armour plates. Thegun is also
protected by means of a plate. Accepted Jan. 12, 1901,

14,123 (1900). Automatic Fire-arm Mechanism. G. Roth, and
C. Krnka, Austria. Mechanism for locking and unlocking
the breech cylinder and barrel of automatic fire-arms, con-
sisting of a locking ring which engages lugs on the cylinder,
and automatically parts the barrel and cylinder when driv-
ing backward under recoil, and locks them when the cylinder
is impelled forward to again join the barrel. Accepted Jan.
12, 19OI.

14,342 (1900). Working of Ordnance. Sir G S. Clarke, Woolwich.
A method of effecting the various operations in the working
of ordnance through the utilization of the energy of recoil.
An accumulation is emploved, consisting either of weights,
springs, or springs and weights, and at each recoil pressure
is stored, and is utilized under suitable control to perform
various operations. The accumulator is located preferably
in a position safe from the enemy's fire, but, in some cases,
it is fixed on the gun mounting. Accepted Jan. 14, 1901.

(1900). Magazines for Cylindrical Breech Rifles. C. R.
Wagner, Germany. A box-shaped magazine for cylindrical
breech rifles, in which, as the hinged bottom plate is opened,
the lever holding the cartridge feeder is, by a positive
mechanical action, turned down upon the bottom plate, and
is retained in this position until the magazine is once more

16,348

closed. Thus the cartridge feeder is folded up into a com-
pact form, whilst the magazine is open. Accepted Jan. 26,
IgoIr.

17,501 (1900). Cartridge Extractor. I’. Bergensen, U.S.A. An

implement for extracting cartridge shells, which may have
lost their runs or become broken, consisting of an expansible
tubular body, which is inserted in the headless tube from
the breech, and the gun closed upon it. The implement is
thus forced into the case, which it grips tightly, and the ex-
tractor of the gun engages a flange formed on the end of the
implement, and withdraws caseand implement when the gun
is opened. Accepted Jan. 20, 1gor.

18,185 (1900). Gawne Carrier S. Downing, Northampton A
game carrier, consisting of a piece of stout wire bent into
three pieces, parallel with one another. The entrance for
the necks of the game between the pieces is slightly con-
tracted by a knob, the wire having to be slightly sprung out-
wards to admit each neck. The carrier is provided with a
strap handle. Accepted Jan. 26, 1901

19.530 (19o0). 8afety Mechanism for Small Arms. R. O.
Piccin, London. A method of holding a gun ** safe ' until
it is actually at the shoulder by means of a rod and catch
arrangement. The rod runs through the stock to the butt,
and at its forward end engages a catch which holds the
trigger. When the rod is pushed forward by the shooter's
shoulder, the catch is automatically released. Accepted
Jan. 19, 1901. °

21,127 (1900). Detonators for Signalling. H. L. A. Cousin, and
I..J. H. Rochatte, I'rance. A detonator for carrying upon
locomotives which, in appearance, is similar to a shot gun
cartridge. Between the wad covering the powder charge,
which is ignited by an ordinary percussion cap, and the wad
beneath the colouring matter, which takes the place of the
shot, are several discs, imprinted with the number of the
locomotive. When the cartridge is exploded, the discs are
left on the permanent wayv to indicate the number of the
locomotive which carried the detonator. Accepted Jan. s,
1901.
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22,013 (1900). Cartridge Clip. G. Roth, Austria. A cartridge
clip so designed as to bring an even pressure to bear upon
each cartridge. The side walls of the clip are bent inwardly,
a ledge being formed to engage the sides of the cartridge
ends laterally. The ends of the sides of the clip are folded
beneath the bases of the cartridges, ard two springs are
thus formed which press upwards against the bases. The
cartridge ends are by this means subjected to pressures both
from beneath and from the sides. Accepred Jan. 5, 1971.

22,352 (1900) Manufacture of S8hrapnel 8hell H D. Rattray,
and J. S. Kershaw, Rochdale. By means of a punching and
cutting machine, described in this specification, the tin
cylinders used for containing the shot in the interior of
shrapnel shell are manutactured very rapidly. The machine
turns out the sheet metal perforated and cut ready to be
formed into complete cannisters. Accepted Jan 26, 1901.

* These Specifications are more fully described under ** Selected
Patents.™’

SELECTED PATENTS.

. SIGHTS FOR RIFLES.

3.477 (1900). H. Greener, Birmingham. In order automatically
to correct the * drift”" of a bullet from the line of the axis of the
bore caused by the right or left twist of the rifling, the back sight
is formed with inclined surfaces so that the sliding bar when raised
bhas a slightly horizontal movement in conjunction with its vertical
motion imparted to it.

In the accompanying illustrations, Fig. 1 is a front view of the
sight. Fig. 2 is a section through a-s (Fig. 1) and Fig. 2 is another
sectional view through c-b (Fig. 1). Fig. 4 is a rear view of the
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sight, and Figs. 5 and 6 illustrate a modified form of the arrange-
ment.

Upen the back of the 1.dder a the inclined surfaces b are cut
according as to whether the twist of the rifling is left orright. The
piece ¢ is made to slide between these surfaces, and is dovetailed at
d (Fig. 2) to the cross bar ¢. It will be clearly understood that
when the slide bar is raised a sideway movement is also imparted
to it. A modification is shown in Figs. 5 and 6. The inclined
surface b is here arranged on the extreme side of the ladder, and
the cross bar is held tightly against the surface by the spring f.
Accepted Jan. 26, 1901.

THE OSBORNE SINGLE-TRIGGER MECHANISM.

3,088 (1400). C. O. Ellis, and E. W. Wilkinson, Birmingham.
The single trigger mechanism described in this patent is of the two-
pull type. The jrincipal limb is a ** switching arm " adapted so to
turn on a pivot, as to occupy alternately positions bencath the two
sears. The specification deals especially with a method of obviat-
ing the danger of the involuntary discharge of the second barrel.

Either barrel may be fired first according to the will of the
shooter.

The complete mechanism is shown in Fig. 1 in the accompanying
drawings, and from this illustration it will be seen that the trigger
blade a is pivoted at the end of an unusually elevate extension of

Fig r

the trigger box. A large arc of motion is by this means imparted
to the trigger, and an exceptional amount of space is left around
the trigger-box for the accommadation of other parts. Pivoted to
the top of the trigger-blade a is the switching arm 4, and tbis part
is capable of a swinging movement between the two sears. The
spring ¢ always tends to impel the arm over from the right to the
left, but when the parts are at rest the arm is retained in its right-
hand position by the lever ¢, one end of which, as shown in the
detailed illustration, Fig. 3, engages the projection f. When the
trigger is raised to discharge the right-hand barrel, the arm b
is lifted with the trigger above the lever ¢, and after the lifting of
the sear is free to swing over to the left under the influence of the
spring ¢. The arm starts to swing when in the raised position, but
is arrested by the lower part of the box g, upon which are cut the
two steps k and / (see I'ig. 4). The pressure of the finger keepin
the trigger in a raised position, the spring ¢ forces the arm against
the first step &, and when the pressure is slightly relaxed the arm
slides down with the trigger and rests on the second step i. Any
intermediate increase of the pressure on the trigger only jams
the arm the tighter against the step /, and not until the trigger is
entirely released is the arm free to complete its travel beneath the
step i over to the left-hand sear. In this way the involuntary pull
is intercepted. After the second discharge the arm b is automati-
cally turned back to its right-hand position by the engagement of
the rock lever d, which is connected with the safety slide, with the
cam-like surface j of the arm b.

The parts may be switched over to the left in order to enable the
left-hand barrel to be fired first, simply by pressing up the lever ¢.

The arm ) thus released flies straight over to the left-hand sear.
When the left-hand barrel has been discharged, the fallen hammer
tail rocks lever #, and causes the front end ¢ of this lever to strike
another cam-like surface m on the arm 4. This action forces the
arm back to the right-hand position ready for the second discharge
Accepted January 26, 1901

MANUFACTURE OF NITRO-I:XPLOSIVES.

4.593 (1900). W. D. Borland, London. In this specification
the patentee describes first a method of regulating the hardness,
density, and explosive qualities of nitro-compounds, whether in the
form of powder or otherwise, and second, a method of removing the
solvent which usually clings to a small but injurious extent in the
manufactured nitro-explosive.
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It has been usual in the manufacture 'of granular and other nitro-
compound explosives to treat them with solutions of materials
having a solvent or other regulating action. The above patentee
finds that it is possible greatly to enlirge the scope of such treat-
ments by employing emulsions instead of solutions. These emul-
sions consist of methylated spirits and small quantitics of some such
material as acetone, camphor, liquid paraffin and benzoline, or
refined naptha. The liquid paraffin is very slightly soluble in all
these materials, except henzoline, but it forms with them a good
emulsion, and may in the emulsion be introduced into the nitro-
cellulose compound without having, as is usual, first to subject the
compound to the action of solvents, and then to the process of
introducing the oily matter.

The effect, upon the ballistic qualities of the powder, of intro-
ducing the oily material in the form of emulsion, is very different to
that resulting from its introduction in solution. By this emulsion
method a very hard grain may be obtained, which at the same time
is porous. The proportion of the following example of an emulsion
used per ton of powder would be about 120 gallons : —

1,000 parts by volume of methylated spirits.
10 parts by volume of acetone.
5 parts by weight of camphor.
5 parts by weight of liquid paraffin.
30 parts by volume of benzoline or refined na ha, specific
gravity ‘700 to '776.

The above emulsion is suitable for treating a granular nitro-
compound, consisting mainly or wholly nitro-cellulose.

As regards the removal of the small quantities of volatile solvents,
which are retained in the nitro-cellulose explosive, the presence of
such a non-volatile body as liquid paraffin would ‘rather increase the
liability to retention of the remaining volatile portions: but the
patentee overcomes this difficulty, both as regards compounds
treated with this emulsion, and with solution, by treating the nitro-
compounds with warm air. The temperature of the air should be
about 150 degs. Fahr., and should be charged with watery vapour.
One method of so charging the air is to admit a small jet of low
pressure steam into the inlet opening of a fan for supplying the
warm air. Air so charged speedily removes the remaining volatile
constituent parts, and a further ben-fit is reaped inasmuch as the
generation of electricity, which is frequently observed in dealing
with hot dry nitro-cellulose explosives, is practically obviated.
Accepted Jan. 19, 1901.

THE W. BAKER SINGLE-TRIGGER MECHANISM.

2,650 (1900). W. Baker, Birmingham.  In this specification a
system of two-pull single-trigger mech.unism is described, in which
particular attention has been paid to the prevention of the involun-
tary firing of the second barrel, following from the recoil of the
first discharge. A sliding piece attached to the top of the trigger
blade is the part through which the sears are lifted; and this limb
is prevented from taking up its position beneath the second sear
until the trigger has been allowed, by the removal of any finger
pressure, to return to its normal position.

In the drawing attached the parts are shown in the different
positions they occupy during and between the operations of firing
the two barrels. From Fig. 1 it will be seen that, linked by means
of the part a to the top of the trigger blade, which is pivoted at b,
is a sliding piece c. The spring d works upon the top of the slide,
and the end of the top arm of this spring engages a set back in the
link a, and always tends, through the engagement, to force the
slide ¢ into the forward position illustrated in Fig. 3. The slide is
pusbed backwards against the pressure of the spring by the bolt ¢
in the opening of the gun, and it is caught and held in this position
by the right-hand sear / which enters therecess g.  In this position,
Fig. 1, the parts are ready to discharge the right-hand barrel first.

When the trigger is pulled the right-hand sear f is lifted with the
raising of the slide ¢. The upward movement of the slide causes
the projection /& on the trigger box to enter the recess ¢ in the slide,
and the following descent of the trigger leaves the sear tail in its
raised position (Fig 3). In spite of the removal of the sear tail the
slide is prevented when raised from moving forward by the catch 4.
Only when the pressure on the trigger has entirely relaxed is the
slide allowed to move forward, since the .lrigger must be right down
in its normal position before the catch & and the recess i become
disengaged. The involuntary pull occurs before the trigger is
relaxed, and so is prevented from raising the second sear. The
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forward movement of the slide brings the surface j beneath the
left-hand sear & (Fig. 3), and when the trigger is raised again the
left-hand barrel is discharged, a slot / being cut to allow of the
entrance of the projection & (Fig. 4)

When it is necessary to discharge the left-hand barrel first the
trigger is pushed forward in the direction indicated by the arrow m.
The trigger is thus rotated downwards against the action of the
spring n, and the sear fand recess g being by this means disengaged,
the spring d is allowed to impel the slide to its forward position.

Two medified forms of this mechanism are also illustrated and
described. In one, a different catch device performs the function
of the catch sear f, and the trigger proper is separated from the
front switching lever. In the other altered form a piece pivoted
to the trigger blade takes the place of the slide c. Accepted Jan. s,
1901.
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entirely unjustified statements were made, in order to prove
the bad case which had been made out by means of journalistic
imagination, no doubt stimulated by political ma.hce directed
against his brother.

CURRENT TOPICS.

Palitics and Libel —Mr. Arthur Chamberlain is entxtled to
the sympathy and congratulations of all who have a stake in -
the sanctity of one’s own personal honour, and of others who A Co-operative Laboratory.—The Explosives Committee
are interested in the purity of journalism. To have one's circular contains some interesting details relating to a co-
name dragged in the mire, to be accused of every form of operativelaboratory which has been established by a number
villainy, and to be held up to general gbloquy, is not what an of German explosive manufacturers. The function of this
Englishman should suffer because he is brother to the laboratory, which is well equipped with experimental

Colonial Secretary.  Every politician has his political appliances and funds, is to make tests of materials turned out

enemies, and Mr. Joseph Chamberlain is an example of this by the subscribing manufacturers. The highly competent
rule in every sense of the word. This, however, is no justifi- staft which is permanently engaged in experimental work is
cation for the course adopted by the Morning Leader, which kept in the closest touch with the demands of the industry
at the time of the General Election printed a series of articles with which it is affiliated, and it goes so far as to test and
in which an attempt was made to establish a connection be- report upon samples of each company’s manufacture, so
tween the Government contracts received by Messrs. Kynoch maintaining a high level of quality in the goods manufactured,
and the fact that the brother of the chairman was a member which aids in maintaining the prosperity of the industry as a
of the Government. Mr. Arthur Chamberlain was informed whole. The committee recommend that a similar establish-
by counsel for the defendant in the course of libel pro- ment should be inaugurated in this country, but for our own
ceedings that he must not complain of the attacks made upon part we see so many vital points of difference in the con-
his own personal honour, because he had been used merely as  ditions governing the explosives industry in the two coun-
a means of attacking and injuring his brother. Fortunately tries, as to render joint action of the kind recommended a
the jury did not take this view, and the result was a verdict virtual impossibilty. A first condition in the success of such
for £200, and in addition that the defendants should pay the an organisation isthe combination of the commercial interests
costs of the action. The case was very much mixed up with by means of a ring, to regulate prices and distribution of
the facts elicited by the Cordite Commission, and it was made orders. Then, again, we must remember that instead of
evident that the plaintift would have had no case if the com- several large factories of almost equal size and importance,
ments had been restricted to this particular aspect of a sub- asin this country, there is in Germany one very large one
ject of public interest ; but the fact remains that the comments and a number of smaller ones of varying status down to a

covered much more than the legitimate ground. Mr. Arthur model factory, which, while in full working order, does not. -

Chamberlain’s personal honour was called into question, and pay a dividend on a minute capital. The wealthier of ‘the

plosives

Wy
s
ok
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explosives factories in this countryalready have well-equipped
research laboralories, and these certainly would not consent
to turn their expenditure for experimental research into a
general fund to be utilised for the education of their trade
rivals in common with themselves. If, however, by any
chance it were found possible for the War Office and
Admiralty in conjunction to establish a central testing station
in co-operation with the Explosives Department of the Home
Office, it is quite possible that, with due regard to the require-
ments of secrecy, certain problems which affect the welfare of
the trade at large, without touching competitive points,
would receive a degree of support meriting its inauvguration ;
but this is quite a different question, and we do not believe
that, unless the Government were very keen on its incep-
tion, the Treasury would vote the necessary funds. On the
general question of its value to the country, there can, however,
be little doubt. What the Hythe School of Musketry is to
small arms, the explosives laboratory would in a modified
degree be to the explosives industry.

Gunmakers’ Liability.—It will be seen from the report pub-
lished elsewhere in this issue l'-elati\'e to a case tried in
Belfast, in which a purchaser of smokeless powder, for use in

a muzzle-loading gun for which it was unsuited, tried to -

saddle the gunmaker who sold the powder with the responsi-
bility of the subsequent accident, that the dispute was settled
in favour of the defendant. This is quite in accordance with
common sense, equally with common law—two tcrms which
are not necessarily synonymous. It is scarcely to be supposed
that the vendor of an article can be held responsible for the
uses to which it is put by the purchaser. Except in the case
of such admittedly dangerous substances as poisons, there is no
onus on the vendor to exercise a scrutiny as to the ultimate
end for which the purchase is concluded. If the buyer chooses
to apply the object purchased to a purpose for which it is
obviously unsuitable, that must in all fairness be an affair in
which the buyer takes his own risk. Ouecan, in fact, imagine
what anxiety would be in store for the gunmaker who retails
powder were he to be held responsible for an accident such
as the one elsewhere recorded. In the cace in question, it
was sought to prove that the salesman had given, or implied,
a-guarantee that the powder he sold was suitable to the gun
in which it was subsequently fired, but the evidence showed
nothing of that nature to have taken place. Had that been
the fact, another aspect might have been taken of the matter,
but on the broader grounds of general liability, the defend-
ants deservedly received the complete verdict of the Court.

. EXPLOSION ON TRIMLEY MARSH.—The report of
Captain M. B. Lloyd, H.M. Inspector of Explosives, into the
circumstances attending the explosions at the factory of
Messrs. Curtis's and Harvey, Ltd., at Trimley Marsh, Suffolk,
on November 28th last, has been published. Captain Lloyd

is of opinion that the first explosion in the mixing house, -

whereby two men were killed, might be due to the fall or rough
handling of a weight or scale pan, to the ignition of nitro-
cotton on the floor of the house owing to the fact that over-
shoes were not worn by the foreman, or to a spark from the
chimney of the boiler-house. As regards the second explosion
of the stove, which killed a third man, this was most probably
caused by communication or projected débris from the mixing
house, and though this cannot be definitely attributed to tke
excess of explosives in that house, such excess made the risk
to the stove greater than was provided for by the licence,

THE GOVERNMENT SMOKELESS

POWDER.

- Events have moved somewhat rapidly during the past
month with reference to the service explosive. Lieutenant
Dawson, of the Vickers Co., delivered a lecture at the Society
of Arts,in which he spoke most favourably of the German
powder Rottweil, which was of course the powder we referred
to in this column a couple of months ago. when we stated
that there were many reasons for supposing that the Explosives
Committee had in mind the adoption of a non-nitro-glycerin
explosive to replace Cordite. It was a little unfortunate that
Lieut. Dawson did not explain how strong was his commercial
interest in the Chilworth powder, because a correspondence
which appeared in The Times, following upon the report of his
lecture, represented the author of the lecture as having
adopted the attitude of an impartial observer, whereas the
business relations of Messrs. Vickers, Maxim and the Chilworth
Company constituted bim an interested party in every sense
of the word. ’

A circular which has been issued by the War Office, above
the signature of Sir Henry Brackenbury, has also introduced
a large amount of discussion with regard to our service
explosive. This circular invites the submittal of smokeless
powders for consideration by the Committee, and bearing in
mind the scandal which arose with regard to the Cordite
Committee, it is interesting to note that this circular
guarantees to inventors that their powders will be treated
confidentially, and will not, except under spccial authorization,
be submitted to Government experts. It is an exiraordinary
state of affairs that the British Goverment has sunk so low as
to find it necessary {o protect outside inventors from piracy
by its own officials. ,Still, what has happened in the past
provides strong justification for treating certain grades of
officials as suspected persons. Another little comment that is
raised by the issue of this circular is concerned with the ﬁate
of its issue by relation with the commencement of the Com-
mittee’s duties. We all know that the Committee has been
hard at work testing powders for a long time past, and so
much have its efforts been concentrated upon the single
powder Rottweil that it is regarded as almost certain that
their mind is made up in this direction, and that powders now
submitted will mainly serve to prove how well the ground has
been covered before the final selection was made.

It is entirely a separate question whether or not the
approved poiunts of Rottweil powder are such as to require
the payment of a price for its use. . Patents of smokeless
powders are obviously difficult to sustain, and the fact that so
many types of this kind of explosive are manufactured in all
parts of the country is in itself evidence that the exclusive
property in processes and ultimate form is restricted within
extremely small limits.  All of us remember the result of the
attempt made some years ago to uphold a patent relating to
the complete gelatinization of nitro-cotton. It was shown
that no mocern powder is completely gelatinized, and, there-
fore, that there is a free market in the only efficient type of
nitro-collulose powder so far as gelatinization by solvent is
concerred. There may be other processes subject to patent
rights which are of minor importance, but the general truth
remains that the day of patent monoplies in smokeless
powder has gone by. It, therefore, appears to us, reading the
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signs of the times, that the Committee will adopt a pure nitro-
cellulose powder in cords for small-arms and tubes for
artillery. Certain of the processes of manufacture will
doubtless be subject to small payment for royalty, but it is
hardly likely, in the light of our present knowledge and ‘exist-
ing freedom of processes, that “any large sum will be required
for the purchase-of patents. What we may expect, however,
is that those firms who have aided the Committee by the
making of experiments will so far turn their knowledge to
account as to erect factories for the manufacture of the new
explosive, and they will probably be so favourably placed as
to secure orders which will fully recompense them for the
trouble they have taken.

FRENCH
GUN AND AMMUNITION TRIALS.

A speciAL committee of influential French sportsmen
- has been instituted for the purpose of holding at Paris, in
May and June of the present year, a series of exbaustive
trials of sporting guns of all makes that may be submitted,
“with a view to determining some of the problems that reqnire
solution by the gunmaker, and with a further end of initiating
sportsmen into a more exact knowledge of the capabilities of
their weapons. It cannot be said that this series of trials
‘will necessarily cover new ground, at least, so far as the
British gun trade is concerned. For the last 20 years there
has been a fairly exact knowledge in this country on all the
different points which go to make an efficient gun for sporting
purposes, and gunmakers are in the habit of making elabo-
rate tests of the shooting qualities of their productions in
respect to killing circles, pattern, penetration, and the like
matters, under varying conditions of loading. The trials pro-
posed by the French Committee seem, in effect,. to break no
very new ground, though one can possibly admit that, in
order to carry out the extensive programine proposed so as
to obtain the fullest scientific value, they will require as
effizient an organization as was necessury at cither the Field
or any other historic gun trials of the past. The chief points
which the Committee hope to bring out are those determin-
ing the strength ot the barrels, the amount of the charge
desirable with different types of powder, and a consideration
of the length of barrel, the exact diameter of the bore, the
form of choke, the minimum weight of the gun, &c.

According to the published conditions regulating the trials,
the competition is open to all the world, and to weapons on all
systems of manufacture, but the chief series of tests naturally
refer to ordinary double sporting guns. A preliminary con-
dition is that they comply with a certain maximum limit of
weight, as follows:—

Weight complete. Barrels only.

12-bore Pigeon Gun 77 lbs. 3'5 Ibs.
12-bore Sporting Gun 7°0 33,
16-bore ” " 66 ,, 31,
20-bore " " e 62 ,, 26 ,,

Manufacturers are at liberty to submit five guns each, only
two of which, however, are to be of the same class. No
entrance fee will be charged to the trade. Amateurs and
others may also submit guns for trial on payment of a fee of
20 fr. per gun, to the number of three. Guns on the repeating
principle, and single-barrelled weapons generally, will come
under a special category.

All guns and cartridges submitted for the trial have prima-
rily to pass through a series of tests which are obligatory, and
a failure to pass which will disqualify from further participa-
tion. These preliminary tests will be made at the Paris
proof house. The first will be a proof test of the guns made
with a cartridge charged with nitro-powder, specially loaded
for the purpose at the Government powder factory, and giving
a pressure of 5°4 tons per square inch (850 kilos. per square
centimetre). Before the testis made exact. measurements will
be taken of the bore of the barrels, and of the thickness of metal.
Next the cartridges to be employed in the trial will be sub-
mitted to tests for velocity and pressure in a crusher gun
fitted with a Boulengé chronograph, and must give a velocity
of not less than 787 f.s. at a distance of 492 feet, and a
pressure not exceeding 3-8 tons per square inch for each of
the three calibres. A further proof for penetration will be
made on a set of boards of poplar, each ‘118 inch thick.
The first test applies, of course, to guns only, the others to
cartridges submitted for the subsequent trials with the guns,
in distinction from those supplied by the Committee.

So far as the regulation trials are concerned, all guns must
be tested with a special type of cartridge supplied by the
Committee. This cartridge will be loaded with T powder,
which is the latest in date, and which appears to give the
best results in diminution of sound, suppression of smoke,
and high velocity with a low pressure. The loading will be

as follows:—

Powder. Shot,
12-bore Pigeon Gun 384 grs. 1} oz.
12-bore Sporting Gun ... 37 » 13,
Iﬁ-bOl‘C I v 27'} ” I o,
20-bore ” " 23 " % ”

The shot will be No. 6 (numérotage de Raris).

The competitive trials to which guns and ammunition which
pass the preliminary test will be subjected will be three in
number, for dispersion, pattern, and regularity. To measure
dispersion, the guns will ke fired from the shoulder with an
elastic support, at a range of 22 yards, on a target measuring
5 feet square and subdivided into 2-inch squares throughout.
The competitor will be allowed to select the centre of the
group of pellets, and from that centre two circles will be
drawn by compass having diameters of zo inches and 30
inches respectively. Altogether, eight shots per barrel will be
fired in this test, apart from a warming shot. The classifica-
tion of guns undergoing the test will be by a series of coeffi-
cients. For example, the greatest number of squares hit
within the smaller circle will have a coefficient of 1'50, while
those in the outer circle will have a value of 1'o. The
greatest number of pellets comprised in the larger circle
will also have a coefficient ot 10. A test for grouping
will be made also with the aid of two circles of the
diameters already given, at a range of 40 yards, and account
will be taken of the number of pellets within the circles
severally, and also of the number of squares on which pellets
have struck. In this test also eight shots will be fired, and
for a general consideration of dispersion and grouping the
mean of the best seven shots in each series will count. The
third test of regularity will be divided into three heads,
weapons shot for dispersion only, those shot for grouping
only, and those combining the two qualifications. In arriving
at the ultimate judgment of general efficiency, due regard
will be taken of the precision of the weapons, but it is to be



50 ARMS AND

EXPLOSIVES. APRIL, 1QOI.

—

noted that there seems to be no scheme of differentiation
between choke and cylinder bored guns in the tests.

Prizes will be awarded to guns and ammunition from which
the best results have been obtained in accordance with the
conditions above mentioned. The value of the awards is not
yet announced, as it depends upon the sums placed at the
disposal of the Committee. So far the date of the trials is
not definitely settled, but entries cannot be received after the
15th inst. The offices of the Committee are at 46, Rue de
Bac, Paris.

A note appears in the pamphlet, from which the foregoing
particulars have been transcribed, to the effect that while the
Committee limit themselves as regards the classification
for awards to the tests already enumerated, they reserve to
themselves the liberty to make a most rigid examination of
the weapous submitted to them, in respect to such details as
manufacture and mechanism, etc., and they also intend, with

the consent of the owner, to submit such guns as seem’

‘desirable for the purpose to special tests for velocity, recoil,
penetration, etc,, with a view to arriving at various interesting
data, and in order to be able to formulate certain conclusions
in making their report. If this competition and the supple-
mentary series of trials are carried out with the completeness
that is foreshadowed by the draft preliminary announcement,
it is possible that the results yielded may be of considerable
value, even to the gun trade in this country, which bhas
. already for a number of years carried out the process of
manufacturing sporting weapons on lines dictated by scientific
tests and a very complete system of experimentation.

INCIDENTAL JOTTINGS,

This Jast month certainly provides plenty

JACK I8 A8 of subject-matter for jottings, were it not
GOOD ABS HIS that one is almost getting tired of the
MASTER. wealth of intellect we, as a nation, possess-

in matters military and naval, especially
those who have adopted the subject as a pet hobby to fill in
their spare time. Every man, from a 'bus driver to a member
of Parliament, who reads his daily paper, is dying to impart
his views with as great a versatility in dealing with widely vary-
ing subjects as Gilbert's * Modern Major-General.” In fact, 1
daily expect to hear that the School Board is including naval
and military subjects in its course of studies, with special
evening continuation classes, which officers who have passed
the Staff College will be invited to join! No text-books
would be required, as the demonstrators would doubtless
select extracts from the halfpenny daily press as being quite
impartial, reliable and up-to-date. This movement will be
hailed with acclamation by those who have for some time
preached the superiority of continental training, with special
regard to technical instruction which shall ripen the artisan
budlet, hitherto frost-bitten, with practical demonstration.

There can be no heartier congratulation

CONGKATULA- than I offer to Colonel Holden, R.A.,
TIONS AND upon his promotion. This worthy officer
EXPECTATIONS isthe superintendent of the Royal Gun Fac-
tories at Woolwich, and is a practical

mechanic and an eminent scientist. He is thoroughly au fait
with modern engineering, and is ove of those rare exceptions

in whom the inventors, discussed by a correspondent in last
month's issne, might find a friend. It is to be hoped that he
will one day have a free hand in sweeping out a lot of the
ancient pre-historic methods of that sanctified museum over
which he superintends. He is a man to be trusted by the
Treasury, for he will not bury his talents in a napkin. A

_liberal supply of cash, plus Col. Holden, and the old gun

tactories ought to hold their own against all comers in manu-
facture and design.

One subject which will interest most
POWDER AND readers will be the selection of a new
BORES. powder in the near future. Many of us,
doubtless, can hazard an opinion as to
which powder stands foremost in the catalogue of the multi-
tudes of eligible competitors; but perhaps it is not well to be
too certain, av strong influences sometimes engender strong
prejudices. The Committee will indubitably view the matter
with an impartial mind, keeping the main fact of what is best
for the gun before the question of pounds, shillings and pence.
There are plenty of admirable substitutes for Cordite, but
few as cheap, and this feature of the business is one which
will exercise the minds of the economists in favour of Cordite.
It has already been suggested that it would be cheaper to
reline the bore of the guns, rather than incur such an expense
in preserving them. This argument is all right in the time of
peace, but with greater ranges, more rapid firing, and a
general augmentation of the present day capabiiities of a gun,
one can imagine the success of a campaign when the guns
needed retubing with frequency. A few odd extra millions
spent on the best article will be the cheapest in the end.

The memorandum inviting all and sundry
of the explosives fraternity to proffer their
wares will be received with a certain
amount of caution. There are certain
makers who would bave thrust their powders on to us years
and years ago, and will doubtless try again, oblivious of well-
known defects, and these will take up a lot of time to no
purpose ; whilst other powder makers, who come after them,
may have productions possessing most excellent and enviable
qualities, which will be looked upon with suspicion, as their
composition may be almost analogous, but differently worked.
This is a very serious matter for the army of “ ites” who may
be tempted to court fortune before a Committee which may not
conceive the subtle distinctions differentiating between a good
and bad powder of apparently similar composition. Only a
chemist who has spent his life in manufacturing these
compounds can adequately demonstrate the value of the
relationship. For this reason it is to be hoped that the Com-
mittee will afford ainple opportunities for the discussion of
these niceties of manipulation which form such an integrant
value.

BORES AND
POWDER.

It is certainly very kind of the Government

TWEEDLEDUM in their invitation to promise to be good
AND and keep all the secrets from those wicked
TWEEDLEDEE. people they employ in their Ordnance
Factories, but this does not commit them

to any terrible extent. One thing is certain, whoever gets
their powder adopted will have an’ exceedingly difficult task
to prove a patent. The little manufacturing secrets cannot
in most cases be upheld as an original treatment in a court
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of law. One powder which has been freely talked about
lately is no exception. It is one branch of an immense fainily
tree, whose distinctions, we doubt, are hardly differences in
patentlaw. So that manufacturers will do well to remember
Cordite in its infancy, in spite of fair promises. On the other
band, syndicaties which hope to get big crders, without even
“a hut or shed,” will do well to remember Cordite in its
prime, and refrain from exploiting capital in the hope of large
orders. The only way to get a good chance is for a number
of makers of these analogous powders to put their -heads
together, and not play one against the other on microscopic
differences which no lawyer could grasp. All may float in on
a big boat—the War Office and Admiralty sea is too rough
for individuals in cockle shells.

As forecasted in a previous issue, the

EXPECTATIONS Simall-Arms Committee have apparently
AND decided to cook up the present rifle instead
REALIZATIONS. of striking out a new line. Their decision
is one which does not surprise us. First

they find, what everyone knew long ago, that Cordite makes
the rifles so hot that after firing the men cannot use them for
bayoneting or clubbing, as it burns the skin off their hands, so
they propose to cover the barrel in from breech to muzzle.
This revolution will d >ubtless run concurrently with the deci-
sions .of the Goshenites, who will probably suggest a cool
powder, which amongst its various virtues shall not make the
rifle too hot to hold after a few rounds. This is locking the
stable door after the horse has gone with a vengeance. The
shortening of the barrel secms absolute vandalism, as this is
the only part of the rifle which has any merit at all. Perhaps
the Committee think it is well to bring the ballistics into line
with the action, and give experts further cause to jibe at it.
If the change is suggested to mect cavalry requirements, why
not supply a regular carbine and leave the infantry weapon

alone.
CycLoprs.

ROUND THE TRADE.

Major Woolley Dod, R.A.. late Inspector of Laboratory
Stores, has retired from the Government service.

We understand that Mr. ]J. F. Barker has ceased to act as
g{g&nt for the Clermont Explosives Co., Ld. (Messrs. Muller
0.). .

Monsieur H. V. Taelen, of gz, Beaufort Street, S.W.. has
been appointed English agent to the Belgian gunmaking firm
of Ferd. Courally, successors of August Lebeau.

Messrs. Curtis’'s and Harvey, Ld., have appointed Mr. J.
Mackintosh, late of the British IZxplosives Syndicate, as
works manager for their new Cordite factory on the Thames.

Mr. E. Anderson, originally with the irm of Easton, Anderson
and Goolden, has been appointed manager of Messrs.
Kynoch’s Arklow factory.

Mr. G. F. Whitby, late foreman to Messrs. Lang and
Hussey, Ltd., has been appointed by the London Sporting
Park in connection with their gun-making department.

" Mr. W. C. Sealy, late manager of Kynoch's Arklow factory.
has entered into business in Dublin, and his present address
is 34, Oakley Road, Ranelagh.

A donation of 100 guineas has been made to the Soldiers’
and Sailors’ Families Association by the Cotton Powder
Co., Ld.

We are informed that Mr. Henry A. A. Thorn (Chalrles
Lancaster), of 151, New Bond Street, W., has been elected a
director of the Harris Rifle Magazine, Ld. '

At the Thames Police Court last month J. G. Grasivan,
master of the s.s. }esavis, was fined £350 for carryiog a quantity
of explosives up the river contrary to the bye-laws.

We understand that Mr. George, Gooch, gunsmith, St.
Albans, has filed his petition, and the matter is now in the
hands of the Official Receiver.

Several of the well-known manufacturers of ammunition
will be represented at the forthcoming Naval and Military
Exhibition to be held at Earl's Court.

The London Sporting Park have now secured telephonic
connection, about which there has been some difficulty in the
past, owing to theirisolated situation. Their number is 1569,
Paddington.

Major Woolley Dod, R.A., late Inspector of Laboratory
Stores, has, we understand, joined Messrs. R. A. Hadfield
& Co., Ld., of Sheffield, Messrs. Hadfield thereby earning
our congratulations.

The International Explosives Co., whose factory site is on
Canvey Island. off the Essex coast, have enhgaged Mr. Soddy,
late of the British Explosives Syndicate, as works manager.
Mr. Paisley, late of the High Explosives Syndicate, is general
manager. '

MEssrs. KynocH applied on the 18th ult. for an amending
licence to consolidate the various licences governing the
Arklow factory. The application came before the Wicklow
County Council at Wicklow in due course, and was unani-
mously granted.

In answer to a question in the House of Commons, Lord
Stanley stated that £6,562 had been paid to contractors in con-
nection with the withdrawal of Mark IV. cartridges. About
4} millions of these bullets have been broken up, and about a
qnarter of a million are still in hand.

The summer season at the Gun Club opens on Saturday,
the 6th inst., and the list of cups which will be offered for
competition includes the ** Ballistite ” Cup and the * Lancaster
Pyginie” Cup. The opening ieeting of the season at
Hurlingham takes place on the 8th inst.

Mr. Percy Newton has been appointed general manager of
Messrs. F. Joyce & Co., Ltd., which represents promotion in
respect of the position he has previously occupied with the
firm. Mr. T. Rosewell is now works manager to Messrs. Joyce,
in succession to his former chief, the late Mr. Courtman.

The directors of S. W. Silver & Co., and B. Edgington, Ld.,
recommend, subject to a final audit, a dividend at the rate of
eleven per cent. per annum for the six months to December
31st. making, with interim dividend already paid, eight per
cent. for the year 1900, placing £ 3,000 to reserve, and carry-
ing forward £1.080.

An application was received by the Gloucestershire County
Council from Messrs. Crane & Co , of Bristol, for assent to the
establishment of a magazine for explosives at Bridgeyate,
Wick, and Abson, in accordance with the conditions of a
draft licence issued by the Home Secretary. The matter was
referred to the Finance Committec.

Mr. Martin Scott, lately connected with the firm of W. and
C. Scott & Sons, has recently started business for himself in
St. Mary's Row, Birmingham. He is a cousin of the brothe:s
J. C. and William Scott, who are now so closely identified
with the Webley Company. It will be remembered that the
Webley prospectus stated that Mr. Martin Scott would take
service with the Company as manager of a department.
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A NEW SIGHT PROTECTOR.

Ur to the present time a sight protector has been in use on

the Lee-Eufield rific, more especially when in the hands of
volunteers, which has consisted of a solid brass cap
completely enclosing the muzzle of .the rifle the while
that it protected the foresight and block {rom injury.
The main drawback to this somewhat clumsy though
fairly efficient contrivance lay in the fact that, when on,
it allowed of no examination of the interior of the barrel,
and on this or some less obvious account a new protector
has been devised, which has disadvantages peculiaily
its own. It is made of spring steel, and is held on the
muzzle of the rifle by its own elasticity, sn that each time
it is adjusted or removed it is likely to do some damage
to the blueing of the barrel.  Asa sight-protector it may
possibly be successful, but that is all, for it affords no
sort of cover to theinterior of the barrel, and the volun-
teer who brings his weapon up to town with him in the
morning, and carries it fo the drill hall in the evening,
will find plenty of dust, and perhaps noisture, toremove
before parading for inspection.

Of course, this condition may be remedied by resort
to the “pull through ™ carried in the stock of the rifle, but
only if the volunteer is fortunate enough to have half an
hour to spare for the operation. The Service sight-protector
is, in fact, pretty much the same as the Service rifle and the
Service ammunition—a makeshift. This conviction is the more
readily brought home to us since we have quite recently had the
- opportunity to compare the two protectors already referred to
with the very ingenious device intended to serve the same pur-
pose on the new Mannlicher-Schonauer rifle recently described
and illustrated in these columns. Herewith are given repre-
sentations showing respectively the muzzle of the rifle with its
block and foresight, the sight-protector detached, and the
latter fulfilling its function. It will be noticed that the pro-
tector consists of a cylindrical piece of steel, which accurately
fits the muzzle of the rifle, and having at one side another
cylinder and a projecting arm which goes completely over the
foresight. Within the cylinder that goes over the muzzle is
another ring of steel of smaller diameter, and the top orifice of
which is somewhat smaller than the bore of the rifle. This
ring is normally pressed down by a spring, and when the pro-
tector is first placed on the rifle, with the projecting arm at
right angles to the sight, the two claws shown at the bottom of
the arm cannot pass the sight block. Pressure applied to the
protector bodily, however, allows it to be depressed sufficiently
for one of the claws or clips to pass below the sight block, and
on releasing the pressure the guard is at once held firmly
against the sight block, completely protecting the sight in the
manner shown in the third illustration. The fastening is
perfectly securc. The third illustration, hewever, shows
somcthing more. There is a dust-tight cap to the protector,
shown in its normal position in the second figure, and shown
pulled up against the action of a holding spring in the third
figurc.  When thus raised it can be swung round on the pivot
shown, clear away from the muzzle ofthe rifle. This action
leaves the orifice of the protector free, down which the clean-
ing rod can be passed, and the sight protector in this form acts
alsoas a protector to the rifling of the arm, since the orifice is
rather smaller than the bore. This feiture is onc of consider-

able importance, as it is well known that the accuracy of
a rifle is often most seriously impaired by the destruction of
the rifling at the muzzle, due to careless use of the steel clean-
ing rod at that most vital part of the bore. Altogether, this
sight-protector is most carefully thought out in all its parts and

properties, and affords a useful object-lesson, unhappily too
often passed over in this country, of the truth that perfection
consists in attention to detail.

TRANSATLANTIC SPORTING
JOURNALISM.

A preTTY little quarrel is waging on the other side of the
Atlantic between the Marlin Firearms Co., of New Haven,
Conn., U.S.A., and the New York sporting paper Recreation.
According to the statement of facts entered in court by the
plaintiff company under oath, the trouble arose in the follow-
ing manner :—The Marlin Firearms Co. began to advertise
its rifles in Recreation towards the close of the year 1894, and
continued to do so until January, 1899, at varying rates per
page. During the greater part of the period, the editor and
manager of the paper bought Marlin rifles to give away as
premiums for subscriptions to the paper. Between June,
1898, and November of the same year, however, the plaintiff
refused to file thie defendant's orders for rifles owing toa
difficulty in obtaining payment, and on this accouat, so it is
alleged, the rates of adVertising were, on the expiry of the
existing contract, raised 100 per cent., whereupon the Marlin
Co. refused to advertise any longer in that particular medium.

An interesting side light on the methods adopted in Trans-
atlantic journalism is afforded by a letter written by the editor
of the paper to the Marlin Co. some time prior to the cessa-
tion of their business connection On July 2nd, 1897, the
plaintiff received from the editor of Recreation a communica-
tion, from which the following is an extract: *1 hand you
herewith proof of a bear story, which I trust will interest you.
1 should be glad to state in the blank space in the note that
the rifle used was a 30°30 Marlin, or whatever other gun you
might prefer to have mentioned. Now, my pro-
position to you is to set an ad. of your new rifle in the lower
right-hand quarter of this page. 1 should, of
course, want this to be in addition to the two pages you are
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running, and I consider the space and the lugging-in of your
gun into the statement of the case, as I have suggested, worth
‘100.00 dols. This is an opportunity that an advertiser would
not get in ten years. You are the first gun house to whom I
have made the proposition. 1 think either Winchester or
Savage would jump at it, but frankly and candidly you are my
best customers, and I give you the first shy at it.” A month
later the defendant wrote to the plaintiff company offering
that if it would give his ¢ principal staff artist' one of its
rifles, the defendant would publish reports of his artist’s
experiences, in which the plaintiffs’ rifles would figure.
Neither of these magnanimous offers appears to have met
with the expected response.

After the termination of the advertisement contract, several
letters were written by the editor of Recreation to the Marlin
Co. The first of these pointed out the large number of letters

still coming in, all speaking in praise of the Marlin rifle, of the

same type as had hitherto been freely published in the corres-
pondence columns. ‘ Now that you have withdrawn your
ad. from Recreation 1 cannot continue to do this.” A few
weeks later, a batch of these testimonials was sent by the
defendant to the Marlin Co. Other letters followed, all much
to the same effect. From the date of the cessation of the
advertisement, however, references to the Marlin rifle in the
columns of Recreation began to change their character, and
before many months were past letters were published pur-
porting to come from correspondents in various parts of the
United States, speaking of the rifle in terms of the strongest
condemnation. The Marlin Co., in its sworn statement,
testifies that the defendant knew that these statements were
false, and published the same wrongfully and maliciously, and
in the execution of a wrongful and illegal scheme or plan to
force the plaintiff company to advertise its rifles again in the
defendant’s journal by publishing such false and unfounded
statements. Apparently, the plaintiff company has no ade-
quate remedy at law, but it has taken action to the extent of
demanding judgment against the defendant, that he be per-
petually enjoined and restrained from publishing articles or
statements of the nature indicated, and from pursuing the

alleged scheme to force the plaintiff company again to adver- -

tise its rifle in his journal.

The result of this action remains to be seen, but in the
meantime the incident is not without interest as illustrating
some of the amenities of a certain class of journalism which is,
happily, not much in evidence on this side of the water.

A QUESTION OF WARRANTY.

THE case of Rosbotl.am v. Hunter, to which allusion has
been made in our two last issues, came up for final hearing
before the Recorder at Belfast early in last month. The
cause arose from the sale by Messrs. Hunter & Son to the
plaintiff, who is a working shoemaker, of half a pound of Blue
Rival Smokeless Powder. This powder was loaded by the
plaintiff into a muzzle-loading gun, and on firing the. second
barrel the gun burst, part of it being blown away and the
plaintifi's band severely injured. Action was brought for the
breach of warranty under a sub-section of Section 14 of the
Sale of Goods Act, 1893.

According to the plaintiff, he had clearly stated to
Messrs. Hunter's salesman, who was, in fact, Mr. Edward
Hunter, the object for which he required the powder, namely,
for use in a muzzle-loading gun. The salesman had, so he
alleged, produced two tins, one of black and the other of Blue
Rival Smokeless Powder, and said that the latter was greater
in quantity, cleaner, quicker, and more destructive. He
furthermore said that it was to be used in the same way as
black powder, and to be rammed tight. Plaintiff was clear
that he told the salesman it was for a muzzle-loading gun, and
that he did not say it was for cartridges for a breech-loader.
He did not buy any caps or wadding. In the course of cross-
examination it was elicited that the plaintiff had heard of
smokeless powder, but had never used it before. He charged
the gun with the thimble of the powder-flask in the usual way,
and not with the “heel ” of his hand. It was quite possible
that he might have charged it twice, but he did not think he
had. He had had the flask a long time; the spring catch
was a bit loose. When he asked the salesman the’ second
time, the man told him there were full instructions on the tin.

For the defence, Mr. Edward Hunter, the salesman in
question, gave evidence that the plaintiff asked for half a
pound of smokeless powder, and he also got balf a pound of
B. C. wadding. Plaintiff said be had pot used smokeless
powder before, and witness told him that he would find ful]
directions on the tin. He gave no warranty when he sold
the powder. It was not true that he put two tins on the
counter, one of black, the other of smokeless powder, and
said that the latter was the better. He did not tell the plain-
tiff to ram the powder tight. Plaintiff did not make any
remark to him about using a muzzle-loader. In cross-
examination, Mr. Hunter said that the powder was not suit-
able in an ordinary sense for a muzzle-loading gun, and if
plaintiff had told him it was for that kind of.gun, he would
not have sold it to him.

Mr. Thomas Curran, who had been in Messrs. Hunter's
shop at the time of the sale, gave evidence confirming that of
Mr. Edward Hunter, and Mr. Robert Downey said that he
had used Blue Rival powder in a muzzle-loader several times.

Mr. Frank Izzard, as representative of the Blue Rival
Smokeless Co., Ld., stated that the powder in question set up
less pressure than black powder, to the extent of 14 tonms to
the square inch. The advantages of smokeless powder were,
greater velocity and increased penetration with less recoil and
less smoke. This powder had almost entirely taken the place
of black. As regards the gun, he had seen what was left of
it, and he would not describe it as first-class, far from it.
The original cost of the gun was about 35s., and he had
examined it, and found the barrel to be on the *thin side,”
and it showed signs of wear, though he found no flaw in it.

Defendant’s case being closed, his Honour gave judgment.
He saidthat upon the evidence the matter was clear against
the plaintiff, if the defendant’s witnesses were to be relied
upon. Even taking plaintiff's own evidence, it appeared that
he would find it very hard to sustain the case he had brought
forward. He had stated that he did not read the instructions
on the tin in which he bought the powder, and had not pro-
duced the portion of the gun broken off by the explosion.
The case was accordingly dismissed, a grant for witnesses’
costs being made on the application of the defendant’s
counsel.
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NATIONAL EXPLOSIVES CO., LD.—The ordinary
general meeting of this company was held on the 7th ult,,
under the presidency of Mr. Athol Thorne, Chairman of
,Directort. After reviewing the figures, which were summa-
rised in our last issue, the chairman pointed out that during
the past year extensions have been made, and the machinery
and plant have been increased in the gun cotton and Cordite
departments to such an extent that, together with the smaller
extensions made in previous years, the manufacturing capacity
of the factory in respect to those materials is now four times as
large as it was in 1895. Many of last year's additions only
came into operation quite at the latter end of the year, and
consequently their full effect is only now being felt. The
chairman also alluded to the report of the Select Committee
on War Office Contracts, in which the National Explosives
Co., Ld., came under most favourable mention.

MOVEMENTS OF PRICES.—We have received from
the Philadelphia Commercial Museums, Philadelphia, D. C.,
U.S.A., a copy of ** Movements of Prices, 1840-1899,” which is
a record of the average and wholesale pricrs of various com-
modities both in Great Britain and the United States at each
period of three months during the range of years above
indicated. The immense volume of statistics is compiled
from Sauerback’s Tables, the London Economist, and. Report
of the U.S. Senate and of the Department of Labour on
Prices. The work itself is derived from the summary of
Commerce and Finance for May, 1900, and is issued by the
Treasury Department, Bureau of Statistics, of the U.S.
Government. Especially interesting is a table of the whole-
sale prices of rifle powder in the United States for every three
months from July, 1845, to July 1899. The period of the war
of secession is clearly defined by a conspicuous rise of prices
in 1861, which reached its highest point at the beginning of
1865.

COTTON POWDER CO., LD.—The report of the
directors of this Company, which was placed before the
shareholders on the 14th ult, revealed a most satisfactory
condition of affairs. After setting aside the commission pay-
able to the directors under the Articles of Association, on
account of dividend recommended, and payment of first and
second debenture interest, with a writing off of {5,105 for
depreciation, there remained a net profit on the year's trading
of £15,819, to which must be added £995 brought forward
from the previous year, thus giving a total of £16,814 avail-
able for distribution, Out of this total the directors recom-
" mended the payment of dividends of 14 per cent.on the A Pre-
ference Shares, of 10 per cent. on the B Preference Shares,
and of 20 per cent. on the Ordinary Shares. They further
proposed to carry to the General Reserve Fund £5,706,
raising it to {10,000, and to create a Contingency Reserve
Fund of £3,000. This apportionment would leave £1,828 to
be carried forward, and the directors asked the authority of
the shareholders to devote one hundred guineas of that
amount to the fund of the Soldiers’ and Sailors' Faniilies
Association, in consideration of the fact that a considerable
proportion of the Company's profit has accrued from Govern-
ment contracts connected with the present war in South

Africa. The issue of £10,000 of Second Debentures has
allowed the Company to increase the works at Faversham
and Malling, and thereby to increase their capacity of output,
while the existing works have also been kept in thorough
repair. Altogether, the Company is to be congratulated on a
most satisfactory year.

ROBURITE EXPLOSIVES CO., LD.—According to the
balance sheet and statement of accounts presented to the
shareholders in this company, the net profits for the year
ending December 31st last amounted to £7,917, to which
should be added the balance brought forward from 1899 of
£1,375, making a total available for distribution amounting
to £9,292. Of this total £792, which represents 10 per cent.
on the net profits of the year, is set aside o the reserve fund,
and is to be invested in Consols, leaving a balance of £8,500.
An interim dividend was paid out of this in August, which
absorbed £2,458, and the directors propose that of the balance
remaining £4,939 should be devoted to the payment of a
further dividend on the 10 per cent. preference shares to
discharge the arrears of cumulative dividend for the twelve
months ending December 31st, 1898. The balance of {1,103
is to be carried forward to the next account. The directors
are able to report that the sales of the company continue to
increase, and though the prices of the fuel and raw material’
have ruled unusually high, the net profits for 1goo are £956
in excess of those for the previous year.

VICKERS, SONS, AND MAXIM, LD.—According to the
report of the directors, submitted to the shareholders of this
company on the 26th ult., the gross profit for 1goo amounts
to £526,937, as compared with £404,046 for the previous year.
Out of this total, a certain amount has already been allocated
to the payment in August last of interiin dividends, 24 per cent.
on the preferred 5 per cent. stock and on the 5 per cent. pre-
ference shares, and 1s. 6d. pes share (equal to 74 per cent.)
on the ordinary shares. In accordance with arrangements
e..tered into with the Furness Railway Co., £60,000 had to be
coutributed as a half share towards the deepening of the lock
sill at Barrow. There remained, therefore, a balance of profit
which, in conjunction with the balance of (44,046 brougbht
forward, gave a total of {340,984 available for distribution.
The directors recommended the payment of a final dividend
of 24 per cent. on the preferred .and preference stock, and a
final dividend of 2s. 6d. (making 20 per cent. for the year) on
the ordinary shares. This distribution, though only equal to
the results of 1899, nevertheless leaves a carry forward of
£11,303 more, or £55.359. The directors mentioned that the
high price of fuel has had a large share in keeping down
profits, the increased cost at Sheffield alone on this account
amounting to £40,000. Then the fire at the Dartford Works
had caused a direct loss of £26,000, with a further indirect loss
of £11,000, all of which had to be borne out of revenue, As
regards various rumours, the directors denied the intention of
amalgamating with certain American firms, though the com-
pany had been in negociation with a view to getting the com-
pany’s system of ordnance manufactured in America on a
scale commensurate with its importance. They were able to
announce that they have acquired the sole rights for Europe
for the carriage-lighting system of the Consolidated Railway
Electric-lighting and Equipment Co., and for the well-known
“ Holland " submarine boat, of whichlatter H.M. Government
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ordered five at the end of last year.—An extraordinary general
meeting was also called to authorise the increase in the com-
pany’s capital to £370,000, by the issue of 200,000 new
ordinary shares of £1 each, which would be offered primarily
and pro rata to the existing shareholders at £2 10s. per share,
the premium to be carried to the reserve fund.

MODERN ARTILLERY.

A LECTURE bearing the above heading was delivered before
the Society of Arts on the 6th ult.,, by Lieutenant A. T.
Dawson, late R.N., who is the Ordnance director of the
Vickers-Maxim Co. It is obviously impossible to do full
justice to what was a most interesting and instructive review
of modern armaments of large calibre within the small space
here available, so that the task will not be attempted, and we
shall content ourselves more particularly with that section of the
lecturer’'sremarks which deals with explosives. After devoting
some attention to the lamentable survival of obsolete muzzle-
loading ordnance in our warships and land defences, and
suggesting the drastic measure of clearing them out once and
for all, Lieut. Dawson went on to discuss the principal factors
in the evolution of modern artillery, chief among which, of
course, must be placed improvements in the powder employed.
He pointed out that the introduction of modern explosives has
made it possible to more than treble the energies of guns as
compared with the days of black powder, thus bringing into
the arena of practical warfare long-range fighting by land and
sea, this long-range fighting being rendered accurate by the
use of telescopic sights, range-finders, and other refinements.
The introduction of modern explosives has also rendered an
increased rate of fire possible, since, owing to the smokeless-
ness of the powder, the object aimed at is practically visible
all the time. Furthermore, the absence of residue left in the
gun facilitates a quick rate of fire. The two great advantages

resulling from the employment of smokeless powders are .

bigher energies and a quicker rate of fire.

The lecturer then proceeded to discuss smokeless powders
in detail, and he stated the case ot Cordite v. Nitro-Cellulose
in a form that may be repeated here in detail, without com-
mitting ourselves to agreement with the opinions expressed.
Lieut. Dawson said :—** Having laid stress on the importance
of smokeless powders in connection with modern ordnance, it
may be well to say a few words on the explosive compounds
themselves. In the days of black powder the velocities were
limited to about 1,600 foot-seconds, owing principally to the
quick rate of burning of the powder. The modern propelling
powders, such as the various forms of nitro-cellulose and
nitro-glycerine, are much slower burning, and thus longer
guns can be utilised in which a greater number of expansions
of the gas are obtained, thereby increasing the velocity to a
very much greater extent, in many cases up to 3,000 foot-
seconds. Asto the type of powder to be used as a propellant,
there is now practically no difference of opinion throughout
Europe and America, nitro-cellulose being preferred on all
hands. The United States, Russia, and France have adopted
the nitro-cellulose form for some time. Germany has been
late in its adoption, having used a form of nitro-glycerine
powder containing about 25 per cent. of nitro-glycerine, but has
now practically, I believe, decided to adopt a nitro-cellulose

powder. Other small countries in Europe have not definitely
decided on a particular type of explosive, and may be said
generally to be carrying out experiements. The fact, however,
of nearly all the great countries of the world, exceptingour
own, having adopted it, is to some extent a reason why our
own Government should give it the greatest consideration.
At the present time Great Britain is using cordite containing
about 57 per cent. of nitro-glycerine. This powder has now
been in use for about nine years, and in its day may be said
to have been one of the best known explosives at the time of
its introduction; it was absolutely necessary for our naval
supremacy to introduce a smokeless powder ; hence, I would
represent that at that time Great Britain acted advisedly.

“ Since that period, however, the manufacture of nitro-cellu-
lose powders has very greatly improved, and the powders
now being adopted by Russia and Germany are quite as safe
in their use as cordite and other known modifications of cor-
dite having various percentages of nitro-glycerine.

‘ Nitro-cellulose powder has the great advantage of being
capable of producing in modern artillery the highest
possible ballistics with the least possible amount of wear
to the gun; and therefore at the moment its introduction
should be treated from a most serious standpoint. It is, 1
think, well known that the temperature of explosion of cor-
dite is practically double that of nitro-cellulose powders. This
great difference in temperature of explosion has a great bear-
ing upon the wear of guns, for with so high a temperature of
explosion as cordite, far exceeding the melting point of steel,
it is not reasonable to expect a gun to last for many rounds,
and especially if large charges are used, developing heavy
volumes of gas. Now, in order to obtain high ballistics, it is
very necessary to develop very large quantities of gas, with
the view of keeping the volumes of expansion of the gas at
the higher pressures as long as possible, and continuing these
pressures to the muzzle of the gun. If cordite is used, having
this very high temperature of explosion, these volumes of gas
at the high pressure must of necessity seriously affect the bore
of the gun, especially at the commencement of the rifling.
The nature of the wear of the bore with cordite is also very
serious. In guns of low power using cordite, where only
small charges are required, the effect is, of course, much less
than in guns using large charges; but I contend that as it is
necessary for modern artillery, except that fer special pur-
poses, to have the highest possible ballistics, it is of primary
importance to use a powder which, as ,far as possible, gets
over the objections 1 bhave just mentioned. The effect of
using cordite in, say, 6 in. high-powered guns, having velo-
cities of 2,800 ft. to 3,000 ft., is to entail a loss of some 500 to
600 foot-seconds, after about 200 rounds have been fired,
representing a loss of energy of about 34 per cent., owing to
the development of erosive effects. Furthermore, these
velocities vary very materially with the temperature, and in
some guns as much as 3 ft. per every degree Fahrenheit.

* The question really comes to this: that if cordite is used,
no higher velocity than, say, about 2,500 {t. can be obtained for
any reasonable number of rounds, whereas with nitro-cellulose
powder, velocities up to and exceeding 3,000 ft. can be easily
obtained, without the objections attendant on the use of cor-
dite. I therefore shall continue to urge that a nitro-glycerine
powder is not suited to modern artillery, and that any country
continuing to use it must of necessity be at a serious disad-
vantage with a country making use of nitro-cellulose powder,
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“ As an example of the small erosion in guns when using a

nitro-cellulose form of powder, I would refer you to an experi-
ment carried out in a Krupp 6 in. gun, in which—after some
534 rounds, 76 of which were fired with prismatic powder and
ballistite—the dimensions of the bore were such that, notwith-
standing the damage done by the 76 rounds of powder other
than nitro-cellulose, the dimensions of the gun came within
the acceptance limits of a new gun. ’
" “The usual objection put forw:rd to the introduction of
a nitro-cellulose powder is that it will not keep on foreign
stations with variable climates. This,] must state, is erro-
neous; I have results of nitro-cellulose powders stored in
some of the hottest climates, and these have proved in every
way satisfactory, both chemically and ballistically, when fired
in guns.”

The remainder of the lecture was devoted to a conside-
ration of the various details going to make up modern
ordnance, and was illustrated by means of lantern slides,
showing typical guns and mountings employed for various
services.

THE
BIRMINGHAM PROOF HOUSE
RETURNS.

IT is regrettable to notice that, according to the recently
issued Balance Sheet and Statement of Accounts of the Bir-
mingham Proof House for the twelve months ending on
December 31st last, there is an adverse balance of £1,080.
At the close of the previous year there had been a distinct
continuance of the falling off which had been noficeable for
several years in succession, but still there had been a profit
on the revenue account, small though that profit had become.
The profits at the close of 1898 and 1899 had been £744 and
£534 respectively, so that even on the bad year immediately

preceding 1goo, the twelve months under notice show a

decline of £1,614. This marked difference was due, not to a
falling off in revenue, but to a substantial increase in expenses,
the revenue showing, in fact, an improvement of £296. As
regards ordinary expenses, the amount due to gunpowder and
cartridges showed an increase of £146, and repairs to build-
ings and furniture provided for an enhanced expenditure of
£296, while the itenis of incidental expenses, tools and imple-
ments, stationery and printing, and coals also showed
increased aggregations; but the chief factor in determining
so substantial a loss on the year's transactions was an item
of £1,487, which comes under the heading of extraordinary
expenditure. This includes such details as Amendment Bill
expenses {1,156, contribution to Superannuation Fund £250,
prosecution expenses net) £55, and law charges in respect to
Shooting Range Bye-Laws £26.

Following out the system adopted in previous years, we
give below classified lists of the weapons and parts passing
through the Proof House in 1900, as compared with the figures
of the years preceding. It will be noted that in the aggregate
there is no very great improvement, the total number of
proofs in 1900 being 390,268 as compared with 375,513 in
18g9. In the matter of provisional proofs there is a slight
improvement to chronicle on the very low figures of 1899, and
the definitive proofs also show an increase on the quite abnor-

mally good total of that year. The detailed figures for several
years past are here glven for companson —

Provisional. Definitive. Total.
1893 " 212,694 122,577 335,271
1894 173.878 125,393 299,273
1895 182,514 146,277 328,791
1896 160,684 ' 164,214 324,808
1897 176,535 l 225,580 402,115
1898 219,559 ¢ 173,380 392,939
1899 63,251 312,262 375,513
1900 69,177 321,091 390.268

Taking these totals still more in detail, the accompanying
table shows the relative figures for the two last completed
years in respect to provisional proofs. We had occasion in
our notice a twelvemonth ago to remark on the total cessation
of proofs of African barrels under this category, though in
1898 they had contributed a total of 119,834. The year now
under review is equally conspicuous in this respect, there
being only three classes of barrels submitted to the Proof
House, in the following proportions :—

ProvisionaL PRoOFs.

1899. 1900.
Twisted Double and Single Bird-
ing and Rifle Tubes . 48,302 ' 46,505 |decrease 33}%
Plain Iron and Steel Double and
Single Birding and Rifle Tubes| 9,906 | 11,394 |increase 15%
Plain Iron and Steel Military
Tubes .. . .. ..| 5.043 | 11,188 |increase1229%

It will be noted that there are here no proofs which might
come under the heading of ** unclassified,” and which would
include such oddments as single pistol barrels and toy
cannons. Item for item, however, the three classifications
given above fall far below the corresponding figures of years
prior to 1899.

The detailed figures as regards definitive proofs show an
aggregate well nigh double the average for any of the years
immediately preceding 1899, as can be seen at a glance from
the first table given. Subjoined are the classified items:—

DEFINITIVE PROOFs.

i
1899. 1900. i
|
Muzzle-loading Twisted Single and
Double Bmfmg and Rifle Barrels| 24,948 | 15,196 'decrease 39%
Do. Plain Iron and Steel Single ) f
and Double Blrdmg and Rifle
Barrels .l 90,876 | 7,919 |decrease 20%
Do. African Barrels 139,642 | 124,155 decrease 11%
Breech-loading Double and Smgle
Birding and Rifle Barrels 62,409 | 74.794 Lincrease 20%,
Do. (Foreign) 2,532 | 6,587 |increase 160%
Do. (Nitro-proved or proved with -
nitros). (Supplementary) 7.102 | 6,601 decrease 7%
Military Barrels . 4,508 5.575 |increase 24%
Do. (Foreign) . 6,935 131 |decyease 98%
Pistols and Re»o]vers .. 54,087 | 79,376 |imcrease 47%
Unclussified in this Abstract .. 223 757 |increase 240%

An examination of this table shows a marked decrease in
muzzle-loading barrels, and in African barrels, and in the
supplementary list of barrels, nitro-proved, or proved with
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nitros, while the proof of foreign military barrels has
declined to the extent of practical extinction. There is, on
the other hand, a satisfactory increase in the number of
breech-loading weapons proved, to the extent of 20 per cent.
It is noteworthy, however, that proofs of foreign breech-load-
ing barrels have suddenly leaped up 160 per cent. in the same
period. The increase in military barrels is also of a substan-
tial nature, thereby recovering some of the ground lost during
the previous completed twelve months, though they still do
not reach one-half the total of 1898. Proofs of pistols and
revolvers have suddenly moved up 47 per cent. as compared
with 1899, which was a year of comparative decline in that
respect. The unclassified items are of little importance,
referring only to toy cannons and a few special barrels.

. The revenue derived from provisional proofs amounted to
£710, as compared with £638 received during 18gg. Defini-
tive proofs yielded another £3,653, as compared with £3,575.
Other items in the revenue account included £502, interest
on investments £100, in respect to the sale of old cartridge
cases, and f£240 due by the rifle shooting range. The
expenses which are set against these incomings have already
been detailed. Asregards the assets of the” Proof House, not
much peed be said. The total now stands at £31,638, in
place of {32,574, which was the sum in 1899. A chief diffe-
rence to be noted is that, whereas in 18gg the amounts in the
bank and invested were respectively £14,336 and £5,000,
these two items are now £2,069 and £15,013. On the other
side, the reserve fund is {5,000, and the capital account
£24,033, to which must be added £3,293, which is the surplus
on the sale of shooting range land transferred. It is to be
observed with satisfaction that the Proof House authorities
have now fairly committed themselves to the system of
placing corresponding figures tor the previous year in parallel
columns with those of the twelve months forming the subject
of their statement of accounts. This system has already been
urged strongly in these pages on previous occasions, and it
affords a most valuable means of determining the trend of the
gun trade from year to year.

. . \\
LECTURES TO YOUNG
GUNMAKERS.
X.

PRESSURES (SuMMARIZED).
WRITTEN WITH THE COLLABORATION OF F. W. JoNEs.

It would be a task of some difficulty to define the exact class
of person to which these lectures are addressed. The young
gunmaker has been selected as a representative person who
would be interested in an attempt to lay down the scientific
and practical groundwork of the problems with which anyone
interested in the fire-arms’industry is brought into contact. The
lectures themselves are no more than our own humble effort
to lay down in the manner of an ordinary engipeering text-
book that information which the gunmaker, desirous of
equipping his mind for his calling, should possess. Other
expert trades are mostly over-provided with text-books for the
beginner, but in some way the science of small-arms has
never been practically treated in the manner which we have
taken in hand. Many excellent works describe guns from the

point of view of their mechanism, but being more particularly
addressed to the sportsman, they are weakest in”just those
directions where the gunmaker would like practical informa -
tion in order to qualify him for bringing scientific ‘knowledge
to bear upon the problems that are daily arising. -In military
text-books there is a great deal of useful scientific information,
but here again the audience addressed is something different
from the gunmaker, and the knowledge imparted consequently
loses much of its application to the problems of the gunsmith.
If, therefore, in our modest efforts to stop what appears to us
to be a gap in the bookshelves of the gunmaker we fall into
cccasional error, we trust that the difficulties of our task will
be taken as sufficient excuse. Where the applied' rules of a
practical subject have never been systematically set forth by
a trained scientist, he who first essays the task is bound to
meet with difficulties which he may be able to ovércome to
only a partial extent. o

As regards the question of pressures, an enormotis amount
of fragmentary work hasbeendone,and inthose cases where the
records of this work are available, signs of incompleteness'and
want of cohesion are apparent. What, therefore, we have en-
deavoured to accomplish has been to frame a connected
narrative showing the maoner in which pressures may be
recorded, and how far the results attainable with existing
appliances may be accepted as demonstrating true values for
the work done in the gun. As far as possible, we have shorn
the question of that fringe of supposition and inapplicable
theory which tends only to confuse the mind of the enquirer,
at the same time failing to exemplify the conditions that enter
into the problem. At the risk of repeating what has already
gone before, it is proposed in this lectnre to summarize the
four"that have preceded, so giving a general account of up-to-
date developments in the work of pressure taking.

The ordinary pressure gun, as used in the trade, consists of
a heavy barrel having one or more perforations along its length,
into which are fitted accurately-made pistons. The lower
faces of these pistons form portions of the walls of the barrel,
and thus receive a force commensurate with the pressure
exerted by the powder gases within the gun. Pressures in the
ordinary way are recorded in values of tons per square inch,
fractions of a ton being generally expressed to the second
place of decimals. For every ton per square inch of pressure
within the barrel the piston is subject tq a force as much léss
than one ton as the area of the piston base is less than one
square inch. The commonly adopted area for shot gun pis-
tons is one-twenty-fifth of a square inch (diameter ‘225 in.).
It therefore follows that for every ton of gas pressure within
the barrel the piston receives a force equal to 896 lbs.
Pressure testing consists in measuring and recording the value
of the force to which the piston is subjected. Many difficul-
ties are introduced by the character of the force that is
exerted. Were it a constant or stable force it could be allowed
to act on a recording instrument, the index of which would
come to rest when that amount of movement had occurred
necessary to produce equilibrium between the force exerted
and the resistance set up by the recording instrument. Any
form of spring” balance would satisfy the required need were
the force of a simple character, such, for instance, as that
exerted by the stcam within a boiler or the magnetic pull upon
an iron body. '

The force exerted by the gases within a gun is not constant or
stable in value for sufficient time to give ready means for deter-
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miniog its value. Gas pressure is set up by the production of
gaseous products of combustion, and the rate of increase is
governed by a nnmber of conditions, which vary from shot to
shot and with different powders, so as to render it well nigh
hopeless to anticipate the day when curves may be obtained
- showing the rise and fall of pressure at a given point along
the barrel in the same way, for .instance, as is done when
taking steam diagrams for engines. The gas pressure rises in
a gun at a rate which can only be approximately estimated,
and it talls away in a similarly indeterminate manner. The
force in which we are most interested is the maximum pressure
attained by the powder gases at that part of the barrel’s length
where the piston is situated. Guns which are burst by
detonating charges show us that, however short may be the
duration of the high pressure, it is long enough to make its
effect felt upon the metal of which the barrel is composed.
Compressible cylinders of metal are the recognised.method
.of recording the force exerted upon the piston which receives
the pressure. A small cylinder can be made which will
respond so quickly to the force of the powder gases that,
within their period of duration, it will compress sufficiently to
establish equilibrium. In other words, a copper cylinder of
suitable dimensions will, under the action of powder gases,
reduce in length until its increasing diameter and its increas-
ing hardness render it capable of supporting a pressure before
which, in its original state, it gave way. Further than this, a
suitably proportioned copper cylinder or crusher responds so
rapidly to the increase of powder pressure that the various
stages of its reduction in length keep pace with the rise of
pressure within the gun. This means that if, at any moment
during the combustion of a charge of powder, the action were
suddenly terminated, the copper crusher would, by the retluc-
tion of its length, record the value of pressure that had been
reached. In:- the sume way if, instead of these conditions
occurring, the pressure were to remain at the maximum
instead of rapidly falling away, a copper crusher would not
be further compressed owing to the extra duration of the
load. In pressure testing with copper we, therefore, evolve
the truth that copper crushers of suitable specification keep
_pace in their record with the development of pressure by the
powder, and do not continue to compress under prolonged
pressure equal to or less than that to which they have
. already been subjected. This property of copper has been
sufficiently demonstrated in the previous lectures to enable
us to pass on to other aspects of the question.

What has so far been said refers to copper crushers in con-
_nection with pistons at or near the chamber of the gun. In
such situations the piston is subject to a gradually increasing
-force, developing at a rate with which the copper can keep
pace in the various stages of its compression. Beyond the
chamber, and therefore at places where a certain value of
pressure will suddenly act upon the copper due to fhe move-
ment of the shot past the face of the piston, other conditions
arise. - Supposing that the copper crusher will, in its natural
state, support an equivalent to half a ton of gas pressure, and
-that it is in contact with a piston in such a portion of the
barrel that a pressure of one ton will be suddenly switched
into .action, by the: movement of the shot, it is obvious that
the crusher could instantaneously reduce its length so as to

offer the equivalent of onz ton of resistance. The compression
_of the copper under these conditions is such that one ton
- force encounters a half-ton resistance. “The surplus of un-

balanced force is still applied to the piston, and results in
moving the piston at a rate greater than the half-ton force
would produce. The result is that when the copper has
reduced in length to the amount qualifying it to withstand the
one-ton pressure the unexpended energy, in the form of
velocity imparted to the piston, comes into play. Its
effect is to compress the copper beyond the distance necessary
to produce equilibrium of force and resistance, so causing the
copper to indicate higher pressure than actually exists. Un-
doubtedly the above takes place for pistons beyond but near
to the powder-chamber; moreover, in the powder-chamber
itself the first rise of pressure may be so rapid that with some
combinations of crushers and pistons a certain value of
pressure will act before any material movement of the piston
can take place, causing the same kind of error as detailed
above.

The remedy for the above source of error is to be found in
the simple procedure of previously subjecting the copper to a
dead weight equivalent to one ton of gas pressure. The
sudden switching on of one ton of pressure thus has no effect
on the copper, which is therefore free to respond to the further
development of pressure by the powder gases as the combus-
tion of the charge proceeds. It is impossible to ascertain the
exact value of the pressure that will be so switched on, but a
few preliminary trials in the case of novel conditions occur-
ring, and experience of a code of instructions under estab-
lished conditions, will make it a simple matter to select the
right value of prelimninary crushing for all practical conditions.
It is unnecessary as a matter of fact to estimate the value of the
pressure first switched on ; since the same result would follow
from knowing approximately the maximuin pressure developed
at the point where the piston is placed. The crusher would
thus remain quiescent until a force. had been developed suffi-
cient to overcome the initial resistance to which the crusher
had been subjected. Supposing that several charges had
been fired with crushers loaded for three-ton pressures, and
that the resulting readings in some cases showed no measure-
able crushing, and that others showed crushings but slightly
over three tons, the obvious inference would be that two or
two-and-a-half ton crushers would be more suitable for the
range of pressures encountered in that particular series of
experiments.

The system of preventing errors due to the imparting of velo-

city to the piston, only applies to those portions of the barrel

to the rear of the point reached by the shot at the moment
when the powder gases have attained their maximuin pres-
sure. For pistons beyond this and towards the muzzle, the
conditions are quite different. A given pressure is suddenly
switched on to the piston by the movement of the shot,
and the pressure does not increase beyond this value, but
subsides as the shot passes onwards to the muzzle. Here
we must rely upon the teachings of well-known tests of
this metal, which will enable us to make suitable correc-
tions for the over-registration which must necessarily occur.
We know that a suddenly applied force will compress a copper
crusher to an extent representing exactly double the force
that would produce the same result if gradually applied. The
rule, therefore, for using copper crushers is to load them pre-
viously to within a certain margin of the expected maximum
pressure for all pistons up to the point of maximum pressure,
and to halve the readings of the unloaded crushers used
beyond that point.
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What has so far been said applies solely to pressure-taking
by means of copper crushers. The few words still remaining
to be said apply both to lead and copper crushers. Lead
crushers in their shortening are subject to a number of influ-
ences other than pressure, which preclude us from consider-
ing them as a scientifically exact means of determining the
behaviour of the powder gases within the barrel. It is, how-
ever, a handy means of affording a general insight into what
takes place, so handy, in fact, that it will doubtless retain its
popularity for many years to come in connection with the
every-day tests at powder and cartridge factories, when the
very obvious sources of error in the use of lead crushers are
generally admitted, it will be clear how necessary it is that a
uniform system of testing should be everywhere adopted. In
this way the readings obtained will have a definite and gene-
rally accepted meaning in relation to what is and what is not
a safe charge to use in a given gun. The powder maker and
cartridge loader will thus be able to work in close relation with
the requirements of the gunmaker, and the gunmaker in his
turn will learn by experience what margin of safety to allow
in working out the thickness of metal necessary to withstand
a certain nominal value of pressure. Were it a question of
steam boilers, where absolute values are ascertainable, and
may be checked, it is quite unimportant what form of gauge
is used. With gun pressures, however, there is no direct
meaus of obtaining exact values. Copper crushers are theo-
retically more exact than lead crushers, but even here the
difficulties are such as to render it highly desirable that a
standard copper test should be established. This might be
reserved for important experiments where accuracy of results
is of greater moment than cost, and the services of highly
skilled experimentalists. In a single word commercial pres-
sure testing is not the.highly technical subject that many
suppose it to be, provided that the tests are carried out on a
uniform and carefully worked-out basis.

IT is a matter of the greatest satis action to us to record
the fact that Mr. James Irvine, senior, has made the most
satisfaclory recovery from his recent illness, having been
regularly at the office for some time past.

FIREARMS IN SPAIN.—The London Gazette of the 1gth
ult. contained the following notice issued by the Foreign
Office :—* With a view to obviating the inconvenience caused
to British travellers entering Spain by ignorance of the regu-
lations governing the introduction of firearins into that
country, his Majesty’s Ambassador at Madrid has forwarded
the following inforination on the subject to his Majesty’s Sec-
retary of State for Foreign Affairs:—Travellers entering
Spain with firearms must in all cases obtain a permit from the
Governor of the province of the place of entry. These
permits are obtainable on application through one of his
Majesty's Consular officers. On receipt of the permit the
duties, as stated under numbers 69, 70 and 71 of the Cu-tom
House tariff, have to be paid. As, however, under Royal
Orders of June 23, 1900, and January 26, 1901, exception is
.made in favour of guns temporarily imported by sportsmen,
travellers in possession of permits whose stay in Spain does
not exceed six months can obtain passes at the Custom
Houses, which hold good for that time, by registering the
full description of their weapons.

THE SEIZURE OF AMMUNITION
IN THE PERSIAN GULF.

Ox the 25th ult., an action was brought in the Commercial -
Court, by Messrs. Fracis, Times and Co., merchants and
exporters, against Colonel Meade, who was in 1897 and 1898
H.M. Political Resident and Consul-General on the Persian
Gulf. The action was brought for the purpose of recovering
damages for the alleged wrongful seizure of arms and ammuni-
tion at Bushire and Bahrein, and the main particulars of the
case have already been detailed in our notice of former actions
brought in this or other Courts by the plaintiff irm against
officials concernded in the seizure in question. As regards
this particular case, at the time of the seizure of goods in the
port of Muscat by a British warship, aunder circumstances
previously referred to, the plaintiffs had, in their go-down at
Bushire, arms and ammunition of the value of about £30.000,
on which duty had been paid. On December 7th, 1897, Mr.
Gaskin, the Vice-Consul, accompanied by Persian officials,
visited the plaintiffs’ office, demanded their keys, and sealed up
the go-down in which the arms were stored. Within ten

‘days the whole of the arms and ammunition were removed by

the defendant and his agents to Teheran, and had been totally
lost to the plaiotiffs. The Foreign Office view of the matter
was that the plaintiffs could expect nothing less than seizure
because they had been violating the law of Persia for the
last thirteen years in respect to the importation of arms. It
was also contended that the confiscation was the act of the
Persian authorities. _

There was another similar incident which took place at
Bahrein. This differed from the Buoshire case to the extent
that Babrein is under the sovereignty of a Sheikh, who is
himself under the protection of the Indian Government. * In
1895 the Sheikh granted a concession, which in 1896 became
the property of the plaintifls, conferring on them the sole right
to import arms and ammunition into his territory, subject to
the condition that the goods were not to be sold to certain of his
neighbours. The concession had been obtained by a Persian,
named Saffar. At the end of 1897 the plaintiffs had about
£17,000 worth of arms and ammunition in their go-down at
Bahrein,’and a month or two later Saffar, who had lodged a
claim for a large amount against the plaintiffs, procured an
additional padlock from the Sheikh to secure the go-down
contending that he was thereby merely exercising his right to
obtain a foreign attachment as security for the money owing
to him. Subsequently the defendant arrived at Bahrein on
H.M.S. Lawrence, and demanded that the plaintiffs’ arms
should be given up. Part were so given up, and the remainder
detained under lock and key until June, 1900, when they were
released, it was alleged, in a very damaged condition. On
that account it was sought to ‘recover damages for the loss
incurred. In this case also the defence was that the seizure
and detention were carried out at the instance of the local
authorities, in accordance with Persian law.

Evidence was called for the plaintiffs to show that the pro-
hibition of arms, which was originally issued in 1881, was in’
reality a theoretical or nominal embargo which substituted
an arbitrary impost for a fixed duty. A member of the firm
said that in Persia the customs were farmed out to the highest
bidder, who subsequently fixed the amount of duty, and
whether it should be paid in money or in kind. He stated
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that the Persian Government were pleased with the develop-
ment of the trade, as they were able to make larger payments
to the Shah. It was sought to prove that the seizures were not
made at the instance of the Persian authorities, but by the
defendant and his agents.

For the defence, on the other hand, it was contended that
the seizures were made in ateordance with the law of Persia.
In that country, the law wgs the will of the Shah. In 1881 he
had issued a prohibition against the importation of arms, and
traffic subsequently carried on was only due to a systematic
bribery of the local officials. As regards the seizure at
Bahrein, the defendant was not present when it occurred, and
was not responsible for it. It arose out of a dispute between
the plaintiffs and Saffar, and was in no way the act of the
defendant. Even if he had been concerned in it, the will of
the Sheikh was paramount there. Similarly, the seizure at
Bushire was carried out in direct obedience to the Shah's
orders, and not by the defendant’s.

After the case had come up for three days in sucession,
further hearing was adjourned until April 29th, and a report of
the proceedings will appear in these columns in due course.

' CORRESPONDENCE.

“THE GENTLE ART OF ENCOURAGING
INVENTORS."”
To THE EpiTOR OF Arms and Explosives.

DeARr Sir,—I was very much interested in this article in
last month's issue, but I do not consider your correspondent’s
case was put as strongly as it might have been. I compare it
with a series of pin-pricks where a healthy stab or two is
necessary.

The records of the treatment which the inventor has re-
ceived from the Government in the past is one of the blackest
pages which ever disfigured the annals of a commercial nation.

Lord Wolseley recently stated that in his opinion the army
should be managed by soldiers, as civilians were ignorant of
the art of war! Conversely; does not the same hold good,
applying it to the worksaops and management of Ordnance
Factories? And yet every available pnst is greedily absorbed
by the’ military section in the vain imagination that the pay,

" being less than an efficient civilian would command, is an
economy. Never, sir, was there such a fallacy. How can
these untrained men give inventors justice? Your corres-
pondent seems to classify them much as a grocer does his
eggs, but call them what you will, “ordinary” or ‘‘extra-
ordinary,” progress and invention are stifled for lack of trained
commercial and qualified men. There is the whole story in a
nutshell. Let it not be forgotten we are a nation of shop-
keepers. Our commercial instincts are really much stronger
than the affected snobbery and militarism which pervades
the youth of this country. The desire to be a ‘‘gentleman
is the ambition of every schoolboy, and the poor young fop is
encouraged to believe that the expression * an officer and a
gentleman " is a synonym, or a virtue of sole monopoly,which
does not extend to the humble commercial aspirant, and
when he becomes gazetted and appointed he assumes as
much arrogant superiority of intelligence over the trained
technical man as an average policeman over the judicature.
The remedy is obvious.

I am, Sir, yours truly,
Joux PuRGER.

- work to the level of an art.

REVIEWS.

L'Artillcrie a U'Exposition de 1900, par Ie Colonel X. Paris :
Vve. Ch. Dunod, Editeur : 49, Quas des Grands-Augustins.

Tuis volume only misses becoming a standard work on
modern artillery by the fact thatit is confined to dealing only
with such examples of up-to-date gunnery as were exhibited
at the recent Exposition. On this account it is unfortunate
that none of the Great Powers was represented, if we except
certain exhibits contributed by the Russian Government, and
some mountain-guns built for the Mexican Goévernment to
their own design by a French firm. As regards firms, also,
there was by no means a complete representation. Germany
entirely abstained from participation in the Exposition
Messrs. Vickers. Sons, and Maxim, Ld., were the sole repre-
sentatives of Great Britain. The manufacturing resources of
Austria were vindicated ouly by the work of the well-known
Usines Skoda. So that the chief burden of the exhibits in
war material of this class rested upon four French firms:
Creusdt, Chatillon-Commentry et Neuves-Maisons, Saint
Chamond and Hotchkiss. :

The first section of the work is devoted to a review of the
exhibits of the above-mentioned establishments, regarded in
respect to their general particulars. This section will probably
be of special interest since it contains brief descriptions of the
various factories, and some faint discrimination as to the
methods employed in different countries. As regards the
actual exhibits themselves, however, these are dealt with in
absolute detail in a second part of the work, in which they are
classified according to their uses and mechanical properties,
in a series of eight chapters. For example, Chapter I. deals
solely with brecch mechanisms, and the various systems in use
are carefully explained and illustrated. Four succeeding
chapters are devoted to gun carriages, for field and mountain
batteries, for siege trains and guns of position, for coast
batteries, and for naval guns. It is interesting to note that
most of the guns of position shown at the Exposition had
carriages of the disappearing type, in contrast to the vehement
condemnation of this type by the U.S. Government advisers.
Another chapter is devoted to cupolas and their fittings for
land defence, and to naval turrets. Finally, two chapters
deal respectively with automatic guns and mitrailleuses, and
those especially which are operated by the gases of each dis-
charge. The whole of the field covered is explained by
upwards of two hundred illustrations, for the most part of
excellent character, and this work is undoubtedly, within its
limitation, a singularly comprebensive review of the present
condition of artillery manufacture and design.

The Art of Revolver Shooting, by Walter 1Winans. Published by
G. P. Putnam’s Sons, New York and London. Price
£1 Is. net.

For some time past_gunmakers and revolver shooters have
been looking forward to the publication of this book, and now
that it is in our handsthe feelings with which it is received
are those of satisfaction, since it is fully up to the level of
the most favourable anticipations that we were led to form
concerning it As a specimen of printers' art, it without
question docs justice to the best teachings of the late William
Morris and others who have laboured to raise the printer's
The initial letter for every chap-
ter has been specially designed in an artistic manner, which
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is not only true to aft, but appropriate to the subject-matter
of the chapter which it introduces. What is characteristic of
the work, as a whole, is the fact that the author has designed
these initial letter sketches himself. 1In addition to the
designs referred to, each chapter is concluded with a tail-
piece equally artistic. They are more or less in the nature of
thumb-nail sketches. In one place we come across the clock
tower at Bisley, with blue wreaths of smoke curling round,
which tell us that the hour of gun-firing has just arrived. At
another place we see a spirited sketch of Mr. Winans driving
his pair of trotters into the Bisley ground. We cannot specify
in detail any more specimens of those really interesting pro-
ductions, but it is sufficient to say that they are subject to
none of the -reproaches which one usually associates with
amateur work. The general llustrations throughout the book
are exceedingly well carried out, and fully balance the general
excellent get-up of the work.

Turning now more particularly to the literary contents of
Mr. Winan's book, we find ourselves faced with a range of
information which makes anything in the nature of a summary
extremely difficult. Having the pleasure of personal acquaint-
ance with the author, we do not need to enter into imaginary
pictures of his mode of work, as bascd upon the particulars
in his book. From the very earliest days he has been a keen
revolver shot, and while there are many others who have in
one or other or several branches of the sport attained equal
or greater 'ﬁroﬁciency, the honours of holding the records
rests-with the author. Having reached the top of the tree,
he has retired an unbeaten champion, and he now proceeds
to tell us the manner in which his victories were accomplished.
The sneering say that he purchased his prizes. In one sense
he certalnly did ; but in our opinion any such statement is
grossly unfair to Mr. Winans. To put it in another way,
there are plenty of persons who could well afford to spend all
that Mr. Winans has spent on revolver shooting, and there
are also many revolver shots who could afford to spend such
an amount to place them in an equally favoured position with
the present author. The fact, however, remains that no one
has.possessed the interest in the subject, or has exercised the
same dogged perseverance to attain perfection. Mr. Winans
has made a careful and systematic study of every class of
revolver on the market. He has judged the several merits of
dﬂ'ferent forms of sighting, and he has regulated his weapons
so that each one in a large armoury may represent special
applicability to a given class of work. No gunmaker could
have afforded to spend all that Mr. Winans has lavished in
order to bring the revolver to its highest state of shoeoting per-
fection, and certainly no gunmaker, or in fact any other
enthusiast, would be inclined to undertake the long course of
experimentation necessary for the making prop:r use of the
capital which Mr. Winans has employed to such good purpose.

That Mr. Winans does not take a selfish view of the ques-
tion is now plainly shown by the issue of the present book,
which conveys to all interested the results of years of experi-
mentation, which will probably never be repeated by any
individual for generationsto come. Inother words, the whole of
what Mr. Winans has learnt is now dedicated to the world at
large, and it is presented to the world in a form leaving
nothing to be desircd. Practically all that could be said of
revolver shooting has been stated by the author. No doubt
many of his corclusions will be contested by other exponents
of the art, but we regard the plan adopted by the author as

the best under the circumstances. Knowing sn much himself, .
and having passed through the drudgery of obtaining his
information at first hand, he has confined himself to the
stating of his own conclusions, and has systematically avoided
repeating, contesting, or editing the opinions of others.
Naturally it follows that this mode of treatment has in places
somewhat limited the scope of the book from the point of
view of an exhaustive handbonk, especially so far as regards
the actual weapons on the market.

Mr. Winans's chief expericnce with modern' revolvers is
largely based upon the performance of the Smith and Wesson.
He gives excellent reasons for his belief that weapons of this’
make may be regarded as standards, and he, thereforé, speaks
more frequently of Smith and Wesson revolvers than of any
other type. Through the greater part of his: shooting career
he has made use of one or other of the various forms of
Smith and Wesson revolvers and pistols. His book must not,
however, be read in the sense that he believes mo other re-
volver to be its equal. He has selected this par(icular one
for his own use, and kis remarks concerning it no. doubt
equally apply in the majority of cases to ‘other revolvers
having the same characteristics. As he points 6ut in the
earlier chapters of his work, the effort to deal ;axhailétively
with all patterns of revolvers would reduce him to a task as
uncongenial as the compiling of a gunmaker's catalogue.
What he wished to write about was revolver shootmg, and
he has mentioned revolvers solely as the implements of the
sport, irrespective of their relative modes of action, except, of
course, where he is dealing with special types of arm for the
purpose of showing their adaptability or otherwise for any
given kind of shooting.

Gunmakers will find this book essential for reference pur-
poses in connection with their business. Revolver shots of
all classes will also find it equally useful, according to their
several needs. The book represents very. good value for the
guinea that is asked for it, and our advice to all and sundry
is to purchase it without delay, since it is bound to become a
classic in the shooting library, and'as such ‘will in years to
come fetch premium prices. This is the history of all first-
class shooting books that have been published up to date,and
there is certainly no work within our knowledge upon which
more care and elaboration have been lavished. With these
words we close the book, hav1ng read it from cover to cover,
only regretting that there was not anolher volume to engage
our further attention.

APPLICATIONS FOR PATENTS.

FEBRUARY 18tH—MARCH 167H, 190T1. -

3,500.* Safety Device for Small-Arms. T. Krompecher."’

3.514. Single-Trigger Mechanism. T. Southgate.

3.534. Telescopic Sights. W. G. Steel and F. C. Rogers.

3.634. Lock Mechanism of Sporting Guns. O. Hoxton.

5,651, Rifle Sights. T. Cuthbert.

3,725. Guncotton Presses. A. Hollings.

3.789. Trigger Mechanism for Small-Arms. H. A. Vachell.
5,8g97. Bullets. L. B. Taylor.

3,901. Fire-Arms. D. Fraser.

3.961. Explosive Shells. J. E. Bott, and W. K. Webster.

4,052. Testing of Shot-Firing Cable. ]. T. Stobbs.

4.071.  Search-Light Projectiles. ]. E. Bott, and W. K. Webster.
4,118, Sighting of Ordnance. A. A. Common.

4,152, KRecoil Apparatus for Ordnance. Sir G. 5 Clarke.

4.171. Small-Arms and Punt Guns. H. W. Holland, and T.

Woodward. .
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4,300* Recoil A tus for Ordnance. C. P. E. Schneider, and
) J. B. G. A. Canet. )

4,415. Magazine Small-Arms. O H. Edwards.
4.433° Repeating Rifles S. H. Bang.
4.453. Method of Securing Cartridges in Bandolier. Ellen J.

Pennefather. .
4.465. Apparatis for Musketry Instruction. P. F. G. Christie.
4.474. Brakes for Gun Carriages. A. Reichwald (Agent for
’ Fried. Krufp).
4,493. Cleaners for Ordaance. Sir W. G. Armstrong, Whitworth
) and Co., Ld., and S. M. Murray.
4,513.* Cartridges for Fire-Arms. ]. J. Mangon.
4,520. Ordnance. W. S. Simpson.
4.526. Explosives. R. and H. Hawkins.
4.555. Back Sight for Small-Arms. W. R. Clark.
4.574. Automatic Fire-Arms. H. W. Gabbett-Fairfax.
4,596. Fire-Arms. H. W. Gabbett-Fairfax.
4,698. Cartridge Holder. C. F. Greenfield.
4,703.* Gun Carriages. K. Haussner.
4,733. Targets. G. H. Hopwood.
4,770. Carlt{ridges for Ordnance A. Reichwald (Agent for Fried.
rupp).
4,783. Sighting A tus for Practice Purposes. Sir W. G.
7 Atmstrogﬁhitworth & Co., Ld, and E. W. Lloyd.

4.795, Small-Arms. F. W. Green.
4.802. Dummy Magazine for use with Miniature Ammunition.
\ E l%omer.

4,877.* Machine Gans and Cartridge Carriers. F. M. Garland.

4.924. Revolvers. W. }. Whiting.

4,992. Mountain Gun Carrying Apperatus,
Stewart.

5,030. Priming Ribbons. K. Tietze.

5.169.* Magazine Small-Arms. F. R. von Mannlicher.

§,212. Cartridges. H. W. Gabbett-Fairfax.

5,231.* Explosives. ]. V. Skoglund.

5,264.* Explosive Charges for Guns.

5,267. Range Finders. G. Forbes.

5.397° Single-Trigger Mechanism. C. 1. Annan.

5,331. Stocks of Rifles. H. W. Gabbett-Fairfax.

5,354.* Cartridge Clip. G. Roth.

5.417. Automatic Fire-Arms. H. W. Holland and T. Woodward.

H. R. Newburgh-

R. W. Scott.

5.418. Gun Mountings. A. Welin.
5.439° uiclpl-‘irinF Rifles T. A. Fidjeland, and J. A. Schwartz.
5,603 rotectors for Projectile Points. R. A. Hadfield.

* These applications were accompanied by Complete Sp-cifications.

SPECIFICATIONS PUBLISHED.

COMPILED BY H. TARRANT.
FEBRUARY 23rRD—--MARCH 16TH, 1901I.

1,888 (1900). Explosives Factories. G. Beneke, Kingsbury. A
?ortable or mobile factory for the m:nufacture of explosives
or military and mining purposes, the external form of which
is that of a wheeled vehicle.  Special apparatus is provided
for use within the vehicle, by means of which all the mixing

- operations and the subsequent manipulating of the ingre-
dients to form the finished explosive may be carried out in
the same receptacle. The danger attending the moving of
the explosive mixture from one velsel to another is thus

" avoided. Accepted Jan. 30, 1901.

2,498 (1g0o). Back-sight for Rifles. ]J. B. Carslake, Birmingham.
The leaf of the back-sight is provided with a guide, which
acts upon the sight-bar as an adjuster. During the raising
or lowering of the sight-bar the guide causes it to travel
laterally across the leaf, so automatically adjusting the sights
at the different ranges, as to compensate for the natural
drift in the flight of te bullet. The pitch of the guide is,
of course, coincident with, and determined by, the amount
of and path of the drift, which is ascertained by experi-
ment. Accepted Feb. 1, 1901.

4,097" (1900). Rifle Mechanism. E. Harrison, London.

4.341 (1900). Hand Thrower for Inanimate Birds. ]. F. and

. C. W. Pike, Birmingham. Hand apparatus for throwing in-
animate birds for shooting practice. The apparatus consists
-of-a holder formed of a piece of wire bent to correspond with
the shape of the clay bird. This holderis fixed into a handle
which is gripped by the thrower. The pressure of the wire
is sufficient to hold the bird within the holder against an

india-rubber collar. A throwing action of the arm ejects the

bird from the holder in any desired direction. Accepted
Feb. 1, 1901.
5454 (1900). Rifle Carrying Attachment for Cycles. G. T.

Spier, London. Two attachments are used in connection
with safety bicycles for carrying a rifle. These attachments
consist ot two hook-shaged spring clips, one of which is
fixed at the point where the head and top bar meet, and the
other at the back end of the top bar. The rifle is thus
carried in a horizontal position. Accepted Feb. 3, 1901.
5.508 (19oc). Ammunition Carrier. N. W. Wallace, London.
In order to enable a soldier to carry a reserve supply of
ammunition into action, a valise or satchel arrangement is
grovided, which consists of a canvas backing on which are
xed a number of pockets capable of containing from 100 to
150 cartridges. he backing folds down upon itself, so
forming a compact package, and is carried on the back in a
similar position to a knapsack. When the cartridges are
required the arrangement is opened, and by means of straps
also provided, is fixed to the chest (in the open position)
when the cartridges are readily accessible. Accepted Feb. 23,

1900.
5.873 (1900). Breech Mechanism of Quick-firing Guns. A. T.

Dawson, and L. Silverman, London. In Hotchkiss quick-
firing guns or guns of a similar type, in which the energy of
recoil is utilized to return the gun to its firing position,
apparatus is provided for the automatic or semi-automatic
working of the breech mechanism. Through the engage-
ment of a finger attached to the block-operating axle, with
& binged arm carried by a stationary part of tha gun moubt-
ing, the axle is caused to turn during the recoil, and thus to
open the breech block. On the return movement the hlock
is locked, when the fiager is automatically tripped by a
spring which is compressed by the axle in turning during
the opening. Accepted Feb. 23, 1901,

6,647 (1900). Firing Mechanism of Automatic Guns. A. T.
Dawson, and L. Silverman, London. In order to insure
that only single shots are fired in automatic guns, with every
pull of the trigger, one arm of a little double-armed lever
pivotted to the sear controlling lever, is adapted to engage
with a shoulder of the trigger bar. By means of the stop,
working in conjunction with the other arm of the lever, the
trigger bar shoulder slides beneath the first arm immediately
after the discharge, and the bar is then at once returned to
its original position by a spring. Accepted Feb. 23, 1go1.

(1900). Rifle-carrying Attachment for Cycles. A.
Haskins, Moseley. The combination of attachments for
carrying a rifle on a cycle consists of a shoe clipped on to the
down tube, in which the butt of the rifle is tightly strapped.
The barrel, or forward part of the rifle, is secured in a
bracket arrangement, which is clipped to the head of the
machine. Thus the rifle is carried conveniently, in no way
interfering with the pedalling. Accepted Feb. 11, 1901.
7,472 (190o). Bolt Lock Rifie Mechanism. S. Lee, and R. C.

Pudney, London.

7.473 (1900). Cartridge Carrier. S. Lee and R. C. Pudney,
London. In order to avoid having to arrange rifle cartridges
all one way for insertion into the magazine as is necessary
when served out in ordinary packages of tens, the patentees
pack them in iaper cases in fives with all heads one way.
The package thus formed is shaped like a truncated pyramid,
and these packages are arranged in specially designed,
pockets to a belt so shaped as to be out of the
way of the soldier's knapsack. Accepted Feb. 23, 1901.

7,968 (19oo). Hydraulic Brakes for nance. A. Reichwald,

London (Agent for Fried. Krupp, Germany). A hydraulic

brake containing a filling-up pump, which is used for adding

liquid to replace leakage, occupying little space, and pro-
tected from flying fragments. The filling up pump is built
into a reservoir, which holds the brake liquid for replenish-
ing the brake cylinder, formed by either the cylinder cover
of the running out cylinder, or of the brake cylinder.

Accepted Feb. 16, 1g9o1.

(1900). Envelopes for Ordnance Charges. A. Reich-
wald, London (Agent for Fried. Krupp, Germany). A bag for
containing the explosive charge in ordnance, which is
designed to combine the advantages of a bag made of some
such woven fabric as silk, and the complete combustibility
of a bag made of a film of smokeless powder. In the manu-
facture of this bag a fabric is employed consisting of threads
of smokeless powder. This patent relates also to a construc-
tion of envelope described in Specification No. 9,481, 1899.
Accepted Feb. 16, 1901,

6,960

7.969
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7.970 (1900). Ammunition Hoists. A. Reichwald, London
(Agem‘ for Fried. Krupp, Germany). The spring catches
ordinarily employed in ammunition hoists are generally
maintained in an operative position, either by their own
weight, or by spring power or weights. The non-operation
of these catches might be the cause of an accident, and in
order to ensure their operation, the present patent
deals with a method of ' automatically locking the
catch in an operative position by the action of the working
pressure. Accepted Feb. 16, 1g01. :

8,462 (1900). Time Fuses. A. Reichwald, London. (Agent
for Fried. Krupp, Germany). In time fuses which contain an
easily rotatable composition ring, a method of preventing pre-
mature bursting by accidental movement of the ring, by
causing the spindle carrying the ring to become jammed
through the sudden forward movement at the moment of
firing, The spindle is for this purpose hollowed out, and
the part of the closing nut screwed on to the spindle bearing
against the composition ring is formed in the shape of an
annular lip. Accepted Feb. 16, 1901.

8,716 (‘900}_',0 Sighting of High Angle Firlng Guns A. Reich-
wald, London (Agent for Fried. Krupp, Germany). It is
generally necessary to make use of calculated tables to obtain
the weight and charge corresponding to the given range and
required angle of descent desired for the projectile, and also
to obtain the amount of elevation, before a high angle firing
gun can be trained through its spirit level. In the
present patent a spirit level quadrant is described having a
number of ranged scales arranged upon a drum, the rotary
movement of which effect an angular displacement of the
spirit level. The index marks indicated by the adjustment
of the spirit level point out the various distances in metres
at which the projectiles would fall when the gun is loaded
with corresponding weights of charge, and is trained to an
angle corresponding to the angle of elevation shown by the
spirit level. Accepted Feb. 16, 1901.

8,898 (1900). Rifle carrying Attachment for Cycles. M. Peder-
sen, Dursley. Two levers are pivoted to the frame of a
bicycle, and these levers carry two catch or seat arrange-
ments for holding the rifle. The transmission of the bump-
ing of the cycle to the rifle is prevented bﬁ springs, which
are affixed to the levers. The carrier may be used on other

vehicles besides bicycles. Accepted Feb. 23, 1g901.
12,645 (1900). Rifle-carrying Attachment for Cycles. F. W.
Read, Doncaster. Two clips are attached to the cycle

frame by means of draw pins suspended by chains. One
clip, which takes the stock, is attached to the back stays, and
the fore-end clip is fastened to the head of the machine. The
clips are made 1n a slightly modified form tocarry a sporting

gun. The weea'ron may be instantly withdrawn from the
clips. Accepted Feb. 23, 1900.
20,865 (190o0). Machine Guns. O. Imray, London (Agent for

eutsche Waffen & Mumtions Fabriken, Germany). The training
pivots of machine guns are usually cast upon the gun metal
cover. In order to make these pivots stronger and firmer,
the cover is made of hard material such as steel, and the
hardened steel pivots are fixed thereto by inserting them in
holes in the cover, and securing them to a ring lying within
the tube. Accepted Feb. 1, 1g901.

21,065 (1900). Detonaters Dr, L. Wohler, Germ.ny). A methcd
of rendering detonators less expensive and more efficient by
substituting for part of the fulminate of mercury a quantity
of trinitrotoluol. Triritrotoluol is not so expensive as the
fulminate of mercury, and not so much of the former sub-
stance has to be used as the latter. An example of the
material for insertion in the detonator tube is as follows :—
Trinitrotoluol, o'1 to 1-3 grains, according tv desired effect
so first inserted, and above that o1 to o'3 grains of mercury
is distributed. Accepted Feb. 16, 1901.

21,630 (1900). Gun Carriages. O. Imray, London (Agent for
Dextsche Waffen & Munitions Fabriken, Germany). A method
of so adapting a portable machine gun carriage that it may
either be carried by two men or drawn along by one man
alone. The water jacket is ordinarily left off for fear with
this on the load should be too heavy for one man. The

esent carriage is constructed as a sledge, the front part

ing provided with a pair of adjustable handles. Through

"“these the complete gun may either be carried by two men
or drawn along by one. Accepted Feb. g, 1901’

23,252 (190?‘.0 Manufacture of Smokeless Powder. P. M. Jus-
tice, London (Agent for The International Smokeless Powdcr
and Dynamite Company, U.S.A.) A powder which is manu-
factured with a view to securing greater ballistic power by

means of a greater nitrogen content, while also increasing
the percentage of soluble nitrocellulose. More progressive
burning and a tougher article is so obtained. The powder
is com‘posed of a colloided nitrccellulose having a mean con-
tent of 13°10 per cent. of nitrogen, and a mean solubility in
ether and alcohol of g5 per cent. Accepted Feb. g, 1go1.

23,801 (1900). Detonators for Railways. E. F. Lemaire, Paris.
A detonator for railways in which the fulminate consists of a
mixture of about 50 per cent. chlorate of potash, and about
50 per cent. of sulpho-cyanide (preferably sulpho-cyanide of
lead. This mixture causes a loud explosion, but does not
shatter the wheels of the locomotive or the rails. Accepted
Feb. 9, 1901. ’

* These Specifications are more fully described under ** Selected
Patents."’ .

SELECTED PATENTS.

RIFLE MECHANISM.

4,097 (1900). E. Harrison, London The rifle mechanism
described in this patent s of the bolt type. The bolt head and other
parts of the lock are mounted within a breech block, which is
capable of a sliding movement backwards and forwards, alohg a
pair of rails attached to a shoe secured to the breech end of the
barrel. The locking between the bolt head and the barrel is effected
by means of an interrupted screw attachment.

In the appended drawings Fig. 1 is a plan view of the rifle, Fig. 2
is a longitudinal section, and Fig. 3 is a view of the breech block
and mechanism as seen from beneath. Fig. 4 illustrates a part
section of the mechanism, showing the ejector device. -

Attached to the barrel a, by means of an interrupted screw, is the
shoe . The shoe is secured to the barrel by making a quarter-turn,
and the two are firmly locked together by the screw ¢. ‘A pair of
rails d are fixed to the shoe b, and the breech block ¢ is so mounted
upon the rails as to be capable of a sliding movement backwards and
forwards, when actuated by hand, through the medium of the bolt
handle f. The bolt handle is attached to the bolt head g, which,
together with other parts of the lock, are contained within the breech
block ¢.  On the end of the bolt head g another interrupted serew is
formed, and this is adapted to enter the shoe and engage the flange
thereon. A quarter-turn locks the bolt, and thus, all the breech
mechanism, securely to the barrel. Thepring-actuated firing pin 4
runs through the centre of the breech block. The point of the pin
is retracted from the cap of the spent cartridge when the bolt is
drawn back, by the inclined plane i, which, turning with the bolt
head in opening, engages a collar on the striker, and so forces it
back into the block against the action of its spring. The striker is
automatically cocked when the bolt is returned, through the engage-
ment of the point of the spring-actuated sear with a notch cut in the
end of the striker. A transverse pin j, which lies in a peripheral
groove cut in the bolt head, forms the locking attachment between
the bolt head and the breech block. To prevent any turning of the
bolt head when the breech is open, a tumbler & (Figs. 8 and 4 is
provided, which is caused, by engagement with one of the rails, to
enter a recess in the bolt. When the bolt is pushed home the
tumbler falls out of action into another recess cut in the end of the
rail. The bolt head is then free to be turned to effect the locking
between barrel and breech.

The ejector mechanism is illustrated in Figs. 3and 4. It consists
of a slide /, which is caused to actuate the rod m. When the boltis
pulled back the extractor n witl:draws the spent cartridge from the
barrel. After having travelled backwards a certain distance the
slide ! is brought in contact with a projection on the top of the sear o,
and the continued backward movement of the bolt forces forward
the rod m, which is attached to the slide ! through the upright A
The end of the rod is thus caused to deal the cartridge hase a sharp
kick, and the case is thus thrown out sideways.

The safety consists of a spindle ¢, which passes through the
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breech block, and is adapted to enter the notch 7 in the striker. A
notch s is fc rmed also on the spindle. When this spindle notch is
turned upwards the striker is allowed to pass ; but when the spindle
is given a half turn through the lever v, the rounded side of the
spindle enters the striker notch, and locks it. The pin is made

Fig. ¢

-7*4@ —
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slightly cccentric, so that when turned to engage the striker notch,
the striker is forccd back alittle, ard is so lifted off the scar. .

The rear sight ¥ may be cut to any desired stape. It is adapted
to work in a dove-tail groove cut in the rear end of the breech block.
Accepted Feb. g, 1gor.

BOLT LOCK RIFLE MECHANISM.

7,472 (1900). S. Lee, and R. C. Pudney, London. This patent
relates to rifles having a sliding bolt breech action, in which the bolt
is partly turned to unlock it from the barrel. A description of
certain safety appliances, the object of which is to prevent inad-
vertent opening or firing of the rifle, a magazine cut-off, a bolt stop
and a device for releasing the striker, so that it may be taken out of
the breech block, occupies the tody of the specification.

In the annexed drawings, Fig. 1 illustrates a part longitudina]
section of the mechanism, Fig. 2 shows a part side view, and Fig. 3
is a tectional view of the bolt bardle. Fig. 4is a transverse section
on the line 1—1 (Fig. 1), ard Fig. 5 is another transverse secticn
on the line 2—2 (Fig. 2).

The arrangement of the parts illustratcd in Fig. 3 is designed to
prevent the belt @ from being accidentally turned when the rifle is
closed. The spring-actuated plurger b is fitted into the bolt handle
knob ¢, and this plunger is connected by a pair of levers d to a stud ¢
fitted at the base of the handle. This stud ¢ projects into a hole

drilled in the breech casing, so that until the plunger b is pushed in
the bolt cannot be turned to unlock it from the barrel.

On the screw head f, which holds the firing pin and its spring
within the bolt, projections g are formed The cocking head g is so
designed that it may be made to engage these projections (Fig 4) by
withdrawing it a little and turning it partly round, as shown in
dotted line in Fig. 3, The cocking head is by this means converted
into a wrench, and the screw head f may be turned out to release
the striker. The necessity for a separate tool to perform this
operation is thus obviated.

In order to prevent the bolt being entirely withdrawn, and at the
same time to do away with the spring stop generally used for this
purpose, the trigger blade is provided with an arm ¢, which is
adapted to raise the part .. The top of the limb j engages the stop &
when the bolt is pulled back, and so stops any further backward
movement. The trigger is simply pulled back when it is desired to
take the bolt off completely. This action draws down the limb,
the obstruction being thus removed.

To cut off the supply of cartridges from the down-feed magazine /,

the device m is attached to the weapon. Pivoted to the part m are
a couple of pins n, which rroject upwards through holes in the
bottom of the magazine. The partm is construc‘ed sothat through
the medium of the thumb, when applied to the roughened surface o,
it may be moved backwards or forwards. When the device m is
moved forward its front end pushes up the two pins », and in this
position they obstruct the passage of cartridges from the magazine
(Fig. 5). The part m is also adapted to act in the capacity of a
safety. When pushed forward the stud p, which it carries, slides

through the inclined slot cut in the pivoted plate ¢. . This motion
raises the plate ¢ into the path of the cocking head g. If the trigger
were then accidentally pulled the projection r on the cocking head
would come into contact with the plate, and the striker would thus
be prevented from completing its stroke. The device m could be
divided into tw> parts if it were found necessary that the two
operations performed by the one part shou'd be carried out
independently of one another. Accepted Feb. 23, 1901.
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worse, we have decided to take up the gauntlet that has been
TO OUR READERS- thrown down. What we think is that shooters, as such, are

only human, and that a selected ten from the four quarters
of Great Britain, who have devoted a life-time to the acquisi-

tion of skill in shooting, are as good, man for man, as any
hitherto responsible for the editing of thcse pages has made ten who hail from the States. Across the water they have

way for someone else. The change of editorship involves no a more varied scope for selection, but surely the limitations

change of policy. The retiring editor will continue to act in imposed by the necessity to travel across the Atlantic will

an advisory capacity, while the present editor will simply be bring things to about a level. Even if we cannot guarantee

carrying an, in his own name, work for which, as a matter of victory, we can, at least, promise our visitors a sportsmanlike
’ ' , f e YR ,

fact, he has been mainly responsible during the past eighteen reception and a truly British cordiality of welcome.

months, T

It will be noticed that there is a change in the name which
appearsat thehead of ourfront page, denotingthal theindividual

The Explosives Committee.—A committee that is dumb, bar,
of course, the Patent Office announcements of the explosives
CURRENT TOPICS. it has “ arrived at " during the course of its enquiries, is bound

to be the subject of much rumour of a more or less contra-
An Anglo-American Match —The trials and tribulations ot dictory character. Our own policy in thcse matters is to

those who have busied themselves with the crganization of strike a general average of the frame of mind of those who
the proposed Anglo-American match between teams of inani- may be expected to know a certain amount of what is going
mate bird shooters have at last resulted in the attainment on behind the closed doors. In this way we gain a general
of a state of fruition. Such a match is bound to create conception of the trend of the committee’'s work, which is
enthusiasm of a wide-spread character, reaching beyond the certainly borne out by the odd signs that are never entirely
circumscribed limits of the present followers of the sport. absent. At the present time the pure nitrocellulose powder
American genius in this class of shooting has for years past seems to be on the wane. It has at last begun to be realised
been a bye-word in this country. Certainly the American that a committee, however eminent, does not necessarily
papers have at times been known to reccrd misscs, but this  understand the principles ot commercial powder making. No
is lost sight of when we call to mind the doughty deeds of Government is efficiently served with sinokeless powder unless
Buffalo Bill in the arena at Earl's Court, and Dr. Carver. who  the explosive ingredients are such as can be made under con-
performed more foot-pounds of work in an hour, by way of tract on the same lines as soap and harness. If a sealed
raising his gun and taking its recoil, than the most energetic  sample represents a standard of perfection that can only be
horse-power steam engine ever known. For better or for  repeated when the gods are willing, it is pretty certain that

Ubl_.u. Ud» L

POUNDATIONS.
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.schedule dates of delivery cannot be observed. The whole
‘question resolves itself into the two ways of making explo-
sives. The one may be termed the jam-pot system, the other
the factory system. Nitroccllulose powders can be made
very nicely on the jam-pot scale, but it does not necessarily
_ follow that the best explosive so made will also be the best
judged by the average quality of factory-produced material.
Nitroglycerin is a much abused component, but it has the
extraordinary property, when used in even small quantities,
of averaging or regulating the action of the nitrocellulose,
whether or not the physical condition of the latter, or €ome-
thing else, may have been affected by the state of the
barometer or the weathercock.

The Gunmakers' Gathering.—Another year has passed, and
another annual report of the Guomakers' Association has
been issued. As usual, it contains a record of a year’s earnest
work tending to benefit the trade, and to maintain its mem-
bers in a state of co-operation for mutual benefit, in which
trade rivalry has no place. As usual, we might almost say,
the year’s finances show a small ‘deficit, and surely those
of the trade who have abstained from becoming members
must, if they have a conscience, feel that their own want
of public spiritedness has been responsible in part for the
modest fiver that represents the difference between the income
and expenditure sides of the account. At the risk of giving
offence, we intend to call attention to the fact that nearly 200
gunmakers were happy to recognise the Gunmakers' Associa-
tion when the invitation of the Kynoch Company some two
years ago -offered, under its auspices, a free trip and an
enjoyable gathering. Surely the work that is done by the
Association merits more support than is accorded by the pious
expression of hope that the organization may prosper and
continue the good work to which it has set its hand. Itis the
guineas that make the earnest endeavours of the Executive
effective, and yet those in distant places, who cannot con-
veniently aid in the work of the Association by attending the
meetings, fail to do that which is well within their power, be
they in a small way or a big way. Those who are acquainted
with the gun trade must realise that there are more than 76
substantial firms entitled to call themselves bond fide gun-
makers, and who are thus eligible for membership. Unfor-
tunately, this is the total number of members, and the firms
represented are somewhat fewer, as in several cases firms are
represented by more than one member. Surely the paucity
of support which the Gunmakers’ Association receives should
be taken to heart by a large number of members of the trade,
whose chief mode of affording encouragement is the economical
one of shouting ¢ Excelsior,” and doing nothing.

Treason or Trade Seorets.—French military secrets seem to
be particularly easy of penetration, or the employees at
French factories must be especially open to bribery. At
least one or other of these would appear to be the conclusion
capable of being drawn from the periodical reports of the
divulgence of the secrets of design or manufacture of French
munitions of war. There is, of course, another explanation,
that these constantly recurring scares are genuine mare's
nests, and that the so-called ‘‘ secrets” are by no means
exclusive and vitally important. As regards that view of the
case, the excitability of our neighbours across the Channel

undoubtedly tends to magnifying somewhat unduly such
trifling incidents as would pass unnoticedin a country more
phlegmatically constituted. The latest trouble in the alleged
betrayal of military secrets is more of the nature of a mere
trade matter, always assuming that it possesses any impor-
tance whatcver. An Austrian is charged with obtaining
details of the processes employed by the Compagnie des
Forges de Chitillon-Commentry et des Neuves Maisons, in
the manufacture of ferro-chrome, through the collusion of
various workmen in that factory, and with selling the secret
to the firm of Krupp and Co. and to manufacturers in other
countries. There are rumours also as to the divulgence of
the mechanism of the new French Army rifle and the new
quick-firing gun but these additions doubtless are due to the
imagination of the French press. Narrowed down to the
first-named charge, the matter simply concerns rival firms of
manufacturers, and in that case there is scarcely need to
raise the usual cry of * Treason,” however reprehensible the
offence may be when regarded from the stand-point of com-
mercial morality.

Bale of Revolvers.—With reference to the recently revived
proposal to impose greater restrictions upon the sale of revol-
vers, thereby rendering it less easy for irresponsible or
dangerously minded individnals to increase the normal death-
rate, a well-known firm of gunmakers have addressed the
following letter to a contemporary :—* We quite agree that it
is desirable to restrict the sale of revolvers, so that they may
not be purchased by the general public unless a licence is
produced showing the purchaser to be a fit and proper persen
to carry a weapon.” Unfortunately, the ordinary gun licence
scarcely meets the case as here propounded, since it is issued
without any very close scrutiny into the condition of the
applicant’s mind and morals, and, on the other hand, that
would seem a somewhat clumsy process of granting licences
wherein the proposed user of a gun or pistol was made the
subject of a special inquiry before the Commissioners in
Lunacy. On the other hand, as time progresses, and King
John's aphorism, * How oft the sight of means to do ill deeds
makes ill deeds done,” is more and more frequently exempli-
fied, the crving need for some method of dealing with the
question becomes accentuated. The gun trade generally are
quite prepared to give their support to any reasonable measure
of legislation calculated to diminish the existing facilities for
the committal of crime, to say nothing of the even more
frequent fatalities brought about by accident.

AUSTRIAN DYNAMITE.—According to the report of the
directors in the Nobel Dynamite Co., of Vienna, for the past
year, the position of the company is characterised as being
relatively favourable in view of the severe competition now
prevailing, the increase in the price of raw materials, the
recent coal strike, and the fact that the Pressburg factories
are no longer exempt from taxation. Since 1896, when in-
creased endeavougs were made to obtain dynamite at reduced
prices, and competition was also started by the fiscal works
the net profits from the factories at Pressburg, Zamky
St. Lambrecht, and Saubersdorf have declined about 60 per
cent. It is proposed to declare a dividend at the rate of 20
per cent. for the past year, as compared with 224 per cent. in

1899.



~/

May, 1901.

ARMS AND EXPLOSIVES.

67

THE CORDITE OF TO-DAY.

From & CORRESPONDENT.

At the present time, when the merits of this new powder
and of that are freely canvassed by the world at large, would
it not be well to reflect carefully before committing ourselves
to a final expression of opinion as to the merits and demerits
of such as are already inuse ? Qur old friend Cordite, since
1889, has done us good service. Possibly it is not the best form
or cornposition of a mnitro-glycerin powder, but even as it is,
up to this time no other has ever come up to it, much less
beaten it. It behoves us, therefore, not to cast Cordite aside
till we have something which has actually proved itself to be
superior, al any rate, in the essential points which make for
all-round efficiency.

In the first place, Cordite is cheap compared with hitro-
cellulose powders. It is not only less in price, but a smaller
load is required. It is exceedingly regular in its results; its

~ pressures are low; its velocities high; its bulk small; and it

will maintain its ballistics for years after loading. It is com-
paratively easy to make, and the manufacturer finds no diffi-
culty in guaranteeing that one batch will be the duplicate of
another. It ignites easily, and is unaffected by moisture
within reasonable limits. It is safe to handle and easy to
load—in fact, it is hardly an explosive at all until confined—and
as a fire risk the danger is a very small one. It appears to
stand extremes of temperature, and even after being frozen,
or after being baked in a tropical heat, will regain its condition.

These by no means exhaust its virtues; but we will now
consider its disadvantages, which many do not consider are
entirely the fault of Cordite. The conditions under which it
is fired, stored, and manufactured, all have an important
bearing upon the matter. We all remember, for instance,
that the old Black Gunpowder required to be kept dry and
warm. Therefore the magazines were so placed on board
ship that they could get heat. This placed Cordite at a dis-
advantage, because the temperature which suited gunpowder
was excessive when Cordite was in question. The stories of
decomposition and exudation, which at one time created so
great a sensation, arose, therefore, from the barbarous treat-
ment to which Cordite was subjected by those who did no
understand its requirements in the matter of temperature.
At the same time the Q.F. cases were plugged with absorbent
wads, which, in consequence of this exudation, absorbed the
nitro-glycerin, and thus became powerful detonating ex-
plosives—a result which certainly was never intended, and
which further brought Cordite into disrepute.

Ignition was at one time a difficulty, because no one
apparently knew anything except how to fire Black Powder,
and they all tried the same methods with the new explosive,
until the sporting nitro-cellulose makers experimented success-
fully with new fulminate compositions with their small-arm
powders, and awoke the Government to the possibility of an
improved method. The larger calibres of guns, with their
larger charges, could get a good ignition with a copious supply
of Black Powder ; but the form of the cords was never altered,
although Sir Hiram Maxim showed many ingenious methods of
hollow and perforated cords which overcame the difficulty,
and at the same time reduced the effects of its excessive tem-
perature of combustion. This is a line it would have been

worthy to follow, but no, the Government had not ears for
Maxim or Nobel, who knew exactly what was wanted, and
how to do it, for fear probably that they might invent or
patent something for which the Government would have to
pay—notwithstanding the enbanced value the Cordite might
attain in the process. The same remarks apply to the excess
of nitro-glycerin in Cordite, which was harmful and caused '
no end of trouble. The nitration of the cotton was also a
fixed prescription, and, rightly or wrongly, the Government
authorities decided to stick to it rather than fall within the in-
genious limits which the law laid down for Nobel's and
Maxim's patents. This determination of the authorities has
cost the nation fabulous sums, and now it almost looks like
losing our Cordite through it. The erosion of the guns is not
altogether due to Cordite. It can be prevented by the exer-
cise of some mechanical ingenuity and chemical skill.

The form of Cordite for the smaller calibre is not yet per-
fection, especially as regards the S.A. Blank and Webley
pistol ammunition ; but these details are too small to' occupy
great minds, no doubt, though there is yet scope for consider-
able improvement. It is extraordinary what a very slight
alteration may effect, though personally I have failed to see
why it is absolutely necessary to stick to Cordite for pistol
and blank ammunition, it being much cheaper to roll the
mixture out, and cut it into flakes, which process apparently
gives better results.

The foregoing is a brief résumé of the advantages and dis-
advantages under which Cordite labours, and it may safely
be said that this form of explosive, as it now exists, is capable
of improvement, possibly to a degree sufficient to overcome
all its disadvantages. It will be instructive also to summarise

‘a nitro-cellulose powder without glycerin, which everyone

is crying out for. Briefly, its points are the following:—It is
more expensive per lb. and requires a larger charge. Itis
generally regular in its results, but*its pressures are higher
than Cordite in ratio to its velocity, and its bulk greater. Its
keeping qualities are dependent upon very careful manufac-
turing, but it generally deteriorates slightly with age. More-
over, it is not easy to manufacture, as there is consider-
able difficulty in making each batch the duplicate of any
other, and consequently a great amount of blendingis entailed
in its production. Itsignition and moisture-resisting propertics
are about the same as Cordite. If made in the form of cords
it is as easy to load as Cordite, while if it is in flakes it is
much more difficult to load, and the fire and explosive risk is
greater. It will stand cold climates better than Cordite, and
hot climates do not affect it so greatly if it is free of all its
solvent. It is cooler to fire than Cordite (as at present made),
and does not consequently erode the gun so much, ’

By the way, it may not be inappropriate to mention at this
point that, as a general rule, one now never sees small-arms
seriously eroded;. but at first the erosion was terrible. I
have seen the rifling eaten away almost to one-tenth of an
inch deep, just in front of the chamber; but a single small
glazed board disc (jute wad) stopped all this by obturating
the gases until the rifling had formed its grooves into the
bullet, and caused the latter to become its own gas check.

There are far more able pens than mine which might take
up the brief for Cordite. It is a good and honest, though
badly-trained servant. We should remember that it has
served us for years, whilst every other nation has been flitting
from one powder to another, and in spite of its illegitimate



68

d

ARMS AND

EXPLOSIVES. May, 190t.

birth it has won the respect of all who use it, and is genuinely
capable  of being improved so as to hold its own with all
comers.

INCIDENTAL JOTTINGS,

On a recent occasion, when passing down
Victoria Street, Westminster, to the Army
and Navy Stores, I was struck by the num-
ber of posts which erratically project from
various buildings on the line of route. At
first, one is puzzled to know what these indicate. They have
not the blue and red paint of the familiar barker's pole, nor
have they a tin fish dangling at the end, with a legend, “ Live
bait kept within.” My Scottish instincts recalled the similar
posts in Old Edinboro’, wherefrom the family clothes-line de-
pends; but I now learn that the only texture which hangs there-
from is the bunting of each of the various colonies, and the win-
dows from whence these poles project indicate precisely where
the Agent-General of each may be found. Reading in some
paper recently that Agents-General are desirable people to
cultivate, I make no further apology for mnserting a practical
suggestion as a trade jotting, which was originated by this
strange sight.

S8IGNS OF THE
YICTORIAN
ERK.

I am thoroughly of opinion that no sculp-
tured pedestal would be a memorial con-
sonant with the times and the life of our
late lamented Sovereign. It would not
entirely convey the great feeling of admiration for the subject,
for, like a notable picture, it would become more an example
of a great master in art to hand to posterity, than a symbol
which would identify Queen Victoria and our national pro-
gress. My suggestion is, therefore, to acquire an important
site—say the Royal Aquarium or Montague House in White-
hall, or some similar place--and erect a inagnificent Colonial
Hall, where all the Agents-General would have offices
together. The whole of the beneficial functions of that
adniitted failure, the Imperial Institute, might be transferred
there. Many questions of finance, emigration, produce, and
trade requirements might be dealt with by this federated
family, in a home ot their own, instead of by disintegrated units
in miscellaneous lodgings. Here also might be the * Hall of
Heroes,” so aptly suggested some time ago by a contemporary,
especially as we now have so many colouial herocs who
deserve a niche in the old country. The central igure would,
of course, be the Mother of our Colonics--a fitting reminder
of the never-to-be-forgotten Victorian Era.

A FITTING
MEMORIAL.

“ Please don’t hold up the white flag, nor
cxpose the designs of our forts and war
matériel.””  These are very praiseworihy
rules, and it is qnite time to enforce them,
although I am not quitg sure whether i have not added the
“ War Matériel” to the original. The public craving for war
news is such that every daily paper rcporter is encouraged
to become a spy for the British Public. A scouting corps of
reporters would be a magnificent idea if they would only
guarantee all information correct, and banish all thoughts ofa
later edition which relies largely upon corrections to keep its
columns filled. The War Office itsclf is very circumspect

WAR OFFICE
EXPOBITIONS.

with regard to its publications. It tells a great deal, but
generally publishes its books after the matter has become
obsolete or improved upon. But who can prevent foreign
nations from publishing details of our matériel. They are
generally up to date, and the information is reliable. These
details don’t leak out from officers to their friends. They
have a sort of official ring about them. One may be forgiven
for wondering whether the intelligence department has an
exchange burean. At any rate, if you want to know what
England is doing in war munitions, you have only to get the
foreign reports to find out on most subjects.

I suppose there is no harm in congratulat-
ing the Explosives Committee upon their
inventive capabilities. Before the Cordite
case, everyone shouted for the vials of
wrath to be emnptied upon a well-known chemist and another
evil-doer, but they were able to prove in a court of law the
milk-white innocence of their inventive intentions, which was
subsequently rroved by the fact that neither of its sponsors
havereceived one penny in royalty in respect to the invention.
This heroic and patriotic act has evidently stimulated others
to follow their example—for the good of the State—and many
papers profess to condemn any adverse criticisms in this case
as ** Mares’ Nests,” &c., forgetting the similar case of Cordite
—forgetting also that for * the benefit of the State’ twice as
much was spent in litigation as an adequate remuneration
would have cost. In the present case, where we have, as
Professor Armstrong states in the Times of April 15, * eminent
chemists, in their own special fields, ignorant of organic chemis-
try " (of which the manufacture of explosives is a branch),
it is difficult to understand how their judgment can be * pro-
portionate,” to use IFaraday's expression, on some of the sub-
jects that come before them. It is apparently a well-known
fact that neither Sir William Roberts Austin or Sir William
Crookes are explosive specialists, and that this is new ground
for them. The first-namced is a Government official employed
at the Royal Mint, and subservient to the Officials’ Secrets
Act.  Why sheuld he patent a Government secret (sic) ?

EDITING
PATENTS.

The crux of the whole business is this.

WILL YOU WALK The Government has promised the in-
JNTO MY ventor, if he will only come before the
PARLOUR ? Commission, that no officials of the Royal
Ordnance Factories shall have information of his patents or
processes. This implies that the Government is alive to the
appropriation of discoveries communicated or suggested by
inventors, by their own experts. Yet they allow members of
another body to do this very thing, men who knew nothing of
the subject before the Commission was appointed, men whose
cntire knowledge is derived from what has been picked up
from the trade cxperts in giving their descriptions of inven-
tions and unpatented trade secrets—and then, forsooth, we
arc told that the reasons for patenting are * that the Com-
mittec may not be debarred by some subscquent invention from
making use of their own results.” The inventors or experts
who have becn before the Commitlee up to now will feel
solaced by this. Their brains have been picked by these
analytical experts to form patents which shall debar them
from reaping any result by the compilation of their methods.
Surely this is the time for concerted action among powder
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makers, who find that instead of a Committee of open fair-
minded men they have a nest of rival inventors. If these be
fair inventions that these Committeemen have made, let them
be published, together with the evidence of the witnesses bear-
ing on them, so that we get a just decision as to their merits
for originality.

A brand new bullet is being paragraphed
inthe States. Itisknown asthethree-rayed
star crcross-bullet—from its sectional form,
which is that of an ordinary cupro-nickel
mantled bullet with thrce or four sectors cutout.  We are not
surprised on hearirg that the powder would blow through the
sides of the bullet, and rcnder the gun worthless, but we
must confess that a * disc of steel placed betwecn the bullet
and powder " fills us with wonderment, not so much at the
difficulty it will have to check the gascs, as to what the
marksman’s comrade will say when he receives this nnem-
ployed errant disc in his eye! Stecl discs don’t make good
projectiles!  Will not someone suggest a wad or se, which
would break up at the muzzle ?
have been tried over here, but have not proved themselves of
any value. There are many be!ter ways of reducing skin
friction in bullets, the formation of which do not deter the
whole bullet from reaching the target! Next, pleasc.

A SHOOTING
STAR,

In passing through a small country village,
HODGE 1 happened to sce a travelling shooting
SUPPORTS HOME saloon with enticing rows of empty bottles,
INDUSTRIES! targets to fire at. 1 stopped awhile to
observe a returned Inperial Yeoman, who
was causing great merriment in a shooting match with the
village butcher. The gross result of 16 rounds (one shilling’s
worth) was five bottles. This gave me an idea of the sense of
security the Boers must have in Africa. But, before condemn-
ing Tommy Atkins, it occurred to me the guns might be
ancient weapons with misleading sights, so I went to examine
them. Imagine my surprise to find the latest model Win-
chester repeating rifles, in splendid condition. I had a few
shots with each gun, and accounted for a bottle every time—
indeed, it was quite easy to *cut the string,” so accurately
were they sighted !

There will be a wealth of exhibitions this

THE year, which should be a good thing for the
EXHIBITIONS. gun ‘and allied trades. Glasgow, Earl's
Court, and the Crystal Palace are inviting

military and other gunmakers to show, and their efforts seem
to be liberally responded to. We shall look forward with in-
terest not only to our English exhibits but those of France
Belgium, Germany, and America, which will all be in evi-
dence. There is one article in great request just now, and
that is a miniature equipment for a garden range, with sclf-
registering targets. It is a most fascinating amusement, and
only wants encouraging to make it a most popular pastime.
Air guns are very well in their way, but are not so accurate

.or so reliable as these small rook rifles, and are too much

trouble to load. A very good outfit should be provided for a
five-pound note, and there should be a ready sale, in addition
to which there would be a constant demand for ammunitien
tofollow. Surely it is worth someone's while to follow this up.

Similar bullets, by the way, -

In these crlumns I have sometimes re-
THE FOLLY OF marked on the Works Department at the
THE WISE. Royal Arsenal, Woolwich. I noted the
other day, with much amusement, that the
new stores have been built so close to the proof butts that the
firing of a ¢°2-in. or 12-in. gun breaks most of the windows
One paper suggests the butts being moved, another proposes
the stores. It seems to the casual outsider that it is some-
body at the “ Works" Department that requires moving.
One cannot understand such egregious folly, especially when
remembering it is run by military men!

It is to be hoped that very full particulars
INFORMATION of the picric acid accident at Frankfiirt
WANTED. may be obtainable, as it may indicate the
necessity to frame some new regulations to
comtrul its mannfacture. It is a fast-growing industry, and
its im-wunity from danger is apparently greatly overstated.
As gunpowder dies out and new products take its place, the
attention of the Home Office Explosive Officers cannot be too
often drawn to any fresh developments or idiosyncrasies of
new cxplosives. This should be done in the interest of the
community as soon as detected, and not after waiting until an
accident happens to others whose observation is not so keen,
thus calling for an enquiry too late. There is a disposition, I
have observed, to keep these “little matters " private, but it
is very unfair to the explosive fraternity. Information may
be given to the Home Office with the utmost confidence, for
the Inspectors of Explosives have not yet set up a rival in-
venting department, although, being in possession of all the
makers' secrets, it would be very easy to do so for the good of
the * State " on the same lines as the wise men of Goshen.

I had intended to comimnent on Mr.
Brodrick’s unfair reply some time ago
about the purchasing of German guns!
With the exception of the two well-known
makers, no other ‘‘encouragement” has
been given to other firms. There are at least a dozen capable
and willing firms who could manufacture guns, but it is only
fair to themn to say that wordy promises, without substantial
orders or guarantees, are not * encouragement '’ with any com-
mercial value attached. The plant for making guns is an
expensive one, and it is childish folly to expect a firm to
cmbark in a great capital outlay without any reasonable [ ros-
pect of a return. The * encouragement ™ a firm requires is
an order or orders of sufficient magnitude, or lasting over a
period of time sufficicnt to repay at least the capital expended.
Orders are rarely given out by merit, so that it is a foolish
superstition to imagine that by making a first-class article one
can control the trade, or even a portion of it. Thecheap man
generally cuts the others out.  The Government is, however,
prodigal in its methods. If you do well, it ** enconrages " the
duffers by giving them the orders. in-the hope of improving
them, so that it really is a puzzle to know which is the best
commercial policy, bad cheap work and plenty of it, or good
work with a reward of small orders barely enoungh to pay
interest on plant. It would be interesting for Mr. Brodrick to
define “ encouragement ' as he und'erstands the term.

PARLIAMEN-
TARY BLANK
CARTRIDGES.

CycLops,
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THE NEW GERMAN MAUSER RIFLE, g8.

AT a time when our own Government is taking the opinions
of special Commissions on the subject of an improved Service
rifle and more effective ammunition, some interest must
naturally attach to the choice exercised by other nations in
respect to similar points. The conditions are somewhat dis-
similar, as is well-known, for while in this country but the
barest encouragement is given at any time to privatc initia-
tive as regards the design and manufacture of military
weapons, on the Continent the exact reverse is the case, with
the consequence that whereas in England a design once ap-
proved remains the standard for perhaps many years, until it
is completely obsolete and has to be replaced by something
entirely different, on the Continent a distinct incentive is given
to the devising of improvements which have only to be
approved to receive early adoption. It follows that foreign
armaments stand a much fairer chance of being kept abreast
of the most recent developments and requirements than can
possibly obtain with the British cast-iron policy.

A few months ago we were able to give an illustrated
description of the latest pattern of the Mannlicher rifle, the
Mannlicher-Schonauer of ‘256 calibre with a revolving
magazine to hold five cartridges, which represented at that
time at least the latest type of construction in that par-
ticular type of arm. At present, we believe that the Steyr
factory is engaged onthe production of a further modification,
the chief feature of which will be a reversion to a larger
calibre. Following up the record of recent progress, we now
show in the accompanying illustrations some of the details of
the new Mauser rifle, Model g8, which has been adopted as
the standard arm for the German Army. It will be scen at
once that in bolt action and magazine attachments this model
bears a strong resemblance to the Spanish Mauser introduced
about six years ago, which bhitherto has been taken to repre-
sent the most approved development of the inventive and
constructive skill of the Waffenfabrik Mauser, at Oberndorff
a/N. In absolute detail, however, the later weapon shows
several interesting points of differcnce from its forerunner,
which tend to prove that there can be no finality of design,
and that experience is constantly prompting a nearer
approach to that ultimate perfection, the attainment of which
is so frequently sought without a reasonable measure of
success.

One of the most important modifications of pattern, which
can be readily seen in the accompanying illustration, showing
a side view of the rifle, refers to securing increased facilities
for loading. It will be noticed that the side of the receiver,
at the rear end, is cut away down flush with the bottom of the
bolt recess and therefore level with the top of the magazine.
This slight change of design effects a remarkable improve-
ment, for on the insertion of the loading clip into its guides a
single downward movement of the flat of the thumb held
across the top cartridge suffices to push the five cartridges
well into the magazine, without the previously existing neces-
sity to press the last of the batch home with the point of the
thumb. The introduction of this gap practically sacrifices
nothing of the strength of the shoe, and the disadvantage
it might possess of diminishing the guiding surfaces controlling
the backward and forward motion of the bolt, is met by form-
ing a rib along the bolt which during this motion engages in a
suitable groove in the covering piece of the shoe at the rear
end. The bolt itself is of very strong pattern, and is provided
with an additional locking lug towards the rear in addition to
the two hitherto fitted at the front. The bolt head is enlarged
considerably. and counstitutes a circalar shield to protect the
face of the shooter in case of a defective cartridge causing a
blow back, while the same contingency is provided for as
regards the siriker spring by making two holes in the for-
ward end of the bolt to allow of the escape of any gas that
might enter round the striker-point. As regards the bolt
action generally, it is similar to that of the Spanish Mauser,
as described and illustrated by us in January, 1895. The
safety has a third intermediate position, to facilitate the dis-
mantling of the bolt mechanism, and in that position the bolt
can be withdrawn from the rifle without any risk of accident,
as the trigger is inoperative. At the front end of the bolt, the
extractor and ejector are of the type adopted in the Spanish
pattern, and are exceptionally strong and effective.

Our illustration shows the side of the rifle partially cut
away so as o indicate the position and details of the magazine,
and this section permits a view of the cartridge carrier with
its spring partially compressed. The five cartridges are
arranged in zig-zag fashion. As regards other details of the
rifle, the half-pistol grip will be noticed. A short wooden hand-
guard encloses the barrel from the sight bed up to the midway
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locking ring, as is shown more or less in the second illustra-
tration. At the muzzle-end there is a new bayonet attach-
ment of the type introduced, we believe, by Mr. John Rigby.
A grooved steel bar extends from the nose-ring nearly to the
muzzle of the rifle, close underneath the barrel, and the
bayonet is locked to this bar, thereby causing its attachment
to be very close to the centre line of the barrel and provid-
ing a proportional increase of solidity and strength. This is
the more necessary, as the bayonet to be used with the rifle
is of the long pattern, and measures 26 inches over all. A
feature of this mode of attachment is that the bayonet
handle has to be recessed, so that the protruding end of the
cleaning rod may fit within it.

The back sight is of the pattern shown in our second illus-
tration, and needs little if any explanation. It starts with 200
metres and advances by fifties from 300 to 2,050 metres, a
series of notches along the sight bed being engaged by spring

clutches on either side of the sliding-piece which supports the
girder-shaped sight-leaf, the notches on the left side referring
to the even hundreds of metres and those on the right to the
intermediate fifties. It will be noted that the sight-leaf is of
unusual strength, which is the more necessary since it has no
capacity to yield before a blow or pressure.

As regards general dimensions, the following particulars of
the new rifle may be of interest. Without the bayonet, it
weighs 4°100 kilos (9'038 1bs.), and measures in length 1°25 m.
(41 ft.). In point of calibre it is somewhat of a reversion from
the very small bores adopted during recent years, the diameter
between the lands being the same as has been hitherto in use
in Germany, namely, 779 mm. ('311). The system of rifling
consists of four grooves, each ‘o1 mm. (‘004 in.) deep, with a
right-handed twist which gives three turns in the barrel, or
more exactly, one complete turn in 9'45in. The cartridges
supplied for the rifle weigh 27-88 grammes (43018 grs.), and
are 825 cm. (3'248 in.) long, and are loaded with 267 grammes
(41°19 grs.) of Gew. Bl. P.,and a hard lead nickel-plated and
steel-sheathed bullet measuring 3°13 cm. long (1'232 in.), and
weighing 1470 grammes (226'82 grs.). A clip containing its
five cartridges weighs 146'40 grammes (5'16 0z.). At a distance
of 50 metres (54'68 yards) from the muz:zle, the bullet has an

average velocity of 2,023 ft. per second, and its extreme range
is about 4,000 metres (4,374 yards). It will pass through
7 mm. (‘2756 in.) of iron at a distance of 300 metres, but is
stopped at any range by g9'5 mm. of good steel.

NOTES.

- EXPORT OF FIRE-ARMS FROM RUSSIA.—According
to advices received from St. Petersburg, a prohibition bas
been placed upon the export of all kinds of fire-arms and
ammunition from ports in the Black Sea and Sea of Azoff.

ARMS AND THE TURCO-GREEK FRONTIER.—In
view of the troubles in Macedonia and elsewhere in the Tur-
kish dominions, the Hellenic Government has ordered her
civilaf8 military officials on thefroutier to prosecute all armed
persons who try to invade Turkish territory. A party of
Moslem Albanians, thirty-six in number, who were proceeding
to Macedonia, armed with Gras rifles, were accordingly
arrested at Larissa, in Thessaly, but it was then learned that
already the Albanians had managed to smuggle across the
frontier at least a thousand of these rifles prior to the action
of the authorities.

" NEW BELGIAN EXPLOSIVES.—As a consequence of
the new Ministerial Circular published by the Belgian Govern-
ment in regard to shot-firing in mines, M. Ghinijonet, a manu-
facturer of explosives at Ougrée-lez-Liége, has submitted for
classification as safety explosives two new substances,
denominated respectively * Density D" and * Density E.”
They are of the following composition :—* Density D "—
trinitrotoluol, 85; nitrate of strontium, 10°4; nitrate of ammonia,
81°1; and “ Density E "—trinitrotoluol, 5'84 ; nitrate of stron-
tium, 11°42 ; nitrate of ammonia, 82'74. In view of the fact
that the composition of the substances and the tests to which
they have been subjected show them to possess a degree of
safety equivalent to the requirements of safety explosives, the
Belgian Minister of Industry and Work has decreed that they
receive that classification.

GUNMAKERS’ COMPANY.—In connection with the
correspondence between Mr. H. A. A. Thorn and the Clerk of
the Gunmakers' Company, which was recently published in
these columns, it may be interesting to give a few details of
the present constitution of the company, as they are recorded
in the City of London Directory, 1901. The present Master,
who was elected agcording to custom on the third Thursdav
in October last, is Mr. D. Cecil Gibbs; while the Upper
Warden is Mr. H. S. Barnett, and the Renter Warden is Mr.
C. O. Purdey. The Assistants are Messrs. Edward Barnett,
T. A. Heptinstall, F. W. Bond, James Purdey, A. S. Purdey,
Herbert Barnett, H. Brandon-White, and H. W. Holland ;
and the Clerk of the Company is Mr. F. T. Aston. The
company's property consists of the Proving House in Com-
mercial Road, Whitechapel, and investments in 2% per cent.
and Corporation Bonds, which bear an interest of £8s50, and
it possesses also astock of plate and furniture whichis valued at
£400. Onthe average taken for theten years, 1870-1 to 1879-80,

2
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the company's income from all sources, including the proofs
of small-arms, amounts to £3,182 2s. 4d. per annum, while
its expenditure naturally includes the cost of carrying on the
Proof House. It may be mentioned that the company
grants pensions and gratuities to “indigent members ™ to the
extent of nearly £200 per annum.

OLD PROOF ACTS.—Thanks to the energy of Mr.
Henry A. A. Thorn, reprints have been made of the Proof
Acts passed in the reign of George I11., designated respectively
Cap. cxv., 1oth July, 1813, and Cap. lix., 12th May, 1815.
These reprints are both interesting and valuable, and the gun
trade is greatly indebted to Mr. Thorn for his enterprise in
causing the reproduction of the text of the Acts by the Royal
printers. A limited number of copies may be obtained from
the office of this journal, on application, at a cost of one
shilling for the set of two documents.

®
NORMAL POWDER.—We have received from the Normal
Powder and Ammunition Co., Ld., of Hendon, a handy little
card containing a price list of their various specialties in
sporting powders and ammunitior. Full particulars are given
of the “ Superior Nimrod " water-proofed case, the ‘“ Hendon "
half-brass case, brass ejectors—which are now quoted at a
reduced price—the ‘* Keeper's Normal,” and specially-loaded
2} ins. Pigeon cases. Despite the general rise in the cost of
all materials, the company have in no case raised their prices.
It will be remembered that the Normal Company were
awarded Gold and Silver Medals at the Exposition held last
year in Paris.

MIAMI POWDER.—The Miami Powder Co., of Xenia,
Ohio, U.S.A,, have forwarded a tasteful little pamphlet, illus-
trated in quite the best style to which American enterprise
has accustomed us, which contains full particulars of the
various explosives manufactured by the firm in question.
Among the various specialties referred to in detail are Alarm
sporting power, blasting and mining powder, Etna dyna-
mite, gelatine, and contractors’ powder, electrical fuzes and
a large variety of general supplies for blasting purposes.

MAUSER RIFLES FOR f3.—It appears that a consign-
ment of relics of the Spanish-American War is now on sale
in this country, an advertisement from a half-penny contem-
porary having been brought to our notice in which the public
generally, and rifle clubs in particular, are invited to purchase
captured Mauser rifles for £3 apiece, on the instalment prin-
ciple. They are specified to be 7 mm. Mausers of 1893 model,
shooting *‘a ball small enough for a squirrel, big enough for a
bear ” ; and their advantages are further enumerated as con-
sisting of no recoil, no smoke, but slight report and high
power. We are also informed through the same source that
this pattern bas been adopted as the official rifle of the
British Rifle League. Assuming the weapons thus advertised
to have borne the stress of the war in Cuba, however, it
remains to be seen whether the announcement that their
“ shooting qualities are perfect,” that they give a velocity of
2,400 feet per second, and that they are ‘‘surpassingly
accurate,” will be carried out with even approximate truth.
Judging by one’s knowledge of the characteristics of Spaniards

and their coadjutors in the war, it is open to doubt whether
these rifles will be of the least value as weapons of precision,
always provided that they have seen service. In any case
the pricc asked for them is likely to undergo a modification
at no distant date. There should be quite a quantity in
existence, certainly sufficient to supply the curio-mongers who
will prove the most ready customers of the firm advertising
this bargain.

DYNAMITE EXPLOSION AT ARDEER. — Captain
M. B. Lloyd's report to the Home Secretary on the circum-
stance attending the explosion at Messrs. Nobel's factory at
Ardeer, on January 29th, has just come into our hands. The
accident occurred in one of the dynamite cartridge huts, and
caused the death of one girl, and injury to three others. It
was brought about by the improper use of frozen dynamite,
which was supplied by a runner to the shed in question in
distinct contravention of the stringent rules framed by the
Explosive Company. H.M. Inspector apportions the blame
for the occurrence to the runner and to the girls in the shed
in due measure, and takes the opportunity to bestow praise
on the company itself, and to draw attention to the voluntary
restrictions that have been imposed in advance of those laid
down by the Explosives Act, which undoubtedly saved several
lives, and would have prevented the accident entirely had they
been carried out by the employés with strict accuracy. It is
well known that, thanks to the extraordinary precautions
taken, Messrs. Nobel's factories have enjoyed a singular
immunity from serious accidents.

EXPORTS OF ARMS AND AMMUNITION.—Accord-
ing to the Board of Trade Returns, the exports of small-arms
for the first quarter of the current year show a marked
increase on the figures for the corresponding period of 1900,
the numbers ot weapons being respectively 37,204 and 30,867.
Gunpowder shows a distinct decrease, the figures for the first
quarter of 1go1 and 19oo being 13,236 cwts.,, and 15,251 cwts.
As regards other unclassified arms, ammunition, and military
stores generally, the values for the same periods were respec-
tively £520,628 and £432,185, there having been a consistent
rise in value of exports for the last three years, at least, to the
extent of nearly £ 100,000 per annum.

SCHULTZE GUNPOWDER CO., LD.—According to
the report and balance-sheet submitted to the shareholders in
this company for the year ending December 3ist last, there
has been aserious diminution in profits, which is almost entirely
due to the greatly enhanced cost ot coal and materials, with
a contributory cause due to the disturbance ot the labour
market by the war in South Africa. The profits for the year
amounted to {11,721, to which must be added the amount
brought forward from 1899, which gives a total of £17,187.
Of this amount, the sum of £5.480°had already been allocated
to the payment of dividends on the preference shares, and of
the remainder £1,827 was also due to the same account.
Further payments of £586 as commission to the superinten-
dent, and of £ 300 as bonuses to the employés, leave a balance
of only £8,994, which the directors recommended to be carried
forward to the next account. There is, therefore, no dividend
for the ordinary sharecholders. At the annuval general meet-
ing, which was held on the 12th ult., the chairman, the Hon.
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J. Scott Montagu, M.P., reviewed in some detail the history
and prospects of the company. He believed that, broadly
speaking, the business was in a satisfactory state, and that the
position put before the shareholders in the balance-sheet ex-
hibited, if anything, a worse state of affairs than in reality
existel. Asregards the diminished profits, he pointed out
that owing to the causes already mentioned the manufacturing
expenses for the year showed an advance of £4,000. More-
over, they had at the present time {3,200 more powder in
stock than at the same period of last year. He referred then
briefly to the introduction of the new Imperial Schultze
Powder, which had so far been favourably received, but the
experimentation with which had cost upwards of £800, which
had been charged to revenue. With these facts in view, he
thought that the financial position could not be considered
altogether unsatisfactory,and the more so since the Smokeless
Powder and Ammunition Co. was now one of the assets of the
company. He thought that with this valuable addition to
their property they stood a good chance ot having their new
rifle powder adopted by the Government in place of cordite.
It was generally admitted that cordite could not be maintained
as our national powder, and he considered that the products
of the Smokeless Powder Company had as good a chance as
any other of becoming the new military powder for this
country. He then referred to the absence of sportsmen
during 1900 owing to the war, and, in conclusion, took a
decidedly hopeful view of the situation as regarded the future
of the company. After some slight discussion, the report was
adopted. '

RIFLE VERSUS MACHINE GUN.— From trials recently
made at Querqueville, near Cherbourg, it has been deduced
that one machine gun served by two men will develop as much
effective fire action as zoorifles. Fifty marksmen were chosen
from the Colonial Infantry to compete with the Hotchkiss
8-millimetre gun which has lately been adopted for the
French Alpine troops. Theranges fired at were 400 and 750
metres. At 750 metres distance (820 yards) the fifty riflemen,
firing each five rounds independentiy, obtained s4 hits, or
22°6 per cent. of the number of rounds fired. Thirty-twomen
were then chosen from among the fifty, and these had to fire
each eight rounds in 30 seconds. Under these conditions 34
hits, or 13°3 per cent. of the rounds expended, were recorded.
The machine gun was then brought into action, and in 38
seconds fired 211 bullets, making 145 bitc. Needless to say,
these results are greatly in favour of the machine gun, and
further tests led to the conclusion being arrived at as already

stated.

HOTCHKISS ORDNANCE CO., LTD.—In spite of wars
and rumours of wars, this company has not experienced too
successful a financial year. The profits for 1goo show a total
of only £22,300 as compared with (34,200 in the previous
year, and, as a consequence, there is no possibility of paying a
dividend on the ordinary shares. With the carry over from
1899, there is an amount of £29,002 available for distribution,
but after the allocation of £6,049 for interest on debentures,
and £1,500 for the sinking fund, this is reduced to {£2z1,453.
The directors proposed to pay 5 per cent. on the issued pre-
ference shares, and to set aside {1,215 for the balance of legal
and other charges connected with the re-arrangement of the

debenture debts ; after placing £5,000 to the reserve, there
remains, therefore, only a balance of £4,738, which is carried
forward. This would allow of the payment of a dividend, but
in view of the fact that during last year £4,482 had been spent
on the factory at St. Denis, and that a further £3,000 would
be required in the current year, it'was thought more prudent
to carry over the balance of profit to meet future contin-
gencies. Favourable reports are given of the success of the
company as regards the supply of its.manufactures to the
different Governments, and an interesting feature of future
policy is to be found in the announcement that the advis-
ability of erecting works in this country for the production of
ordnance is receiving the attention of the directors. Itshould
be noted that, according to the certificate of the auditors, no
special provision has been made for the depreciation of the
value of patents and goodwill.

GENERAL GRAS.—The death is announced of General
Gras, whose name is well-known in connection with the rifle
of his invention which was in use in the French army for
twelve years, from 1875 to 1886, between the eras of the
Chassepét and the Lebel rifle of more modern design. General
Gras was born in 1836, and entered the Polytechnic at the
age of eighteen, where he soon attracted notice by his apti-
tude in solving scientific problems connected with warfare.
Entering the artillery, his special talents found ready exercise,
and this branch of the French service owes much tc the
initiative of the future General, who occupied at various
times the posts of Inspector of Arsenals, member of the
Technical Committee of Arms, and President of the Powder
and Saltpetre Committee. As a combatant, he also earned
distinction at Magenta, Solferino, and in the war of 1870.
General Gras was a Grand Officer of the Legion of Honour.

SAFETY EXPLOSIVES, LD.—A company bearing this
title was registered on the 23rd ult., with a capital of £75,000
in £1 shares, the object of which is to acquire the undertaking
and assets of Fumelessite, Ld., and to carry on the business
of manufacturers of, and dealers in, Fumelessite and other
explosives, contractors for rock and blasting, engineers, etc.

NEW FIREWORK MAGAZINE NEAR BRISTOL.—
As was briefly recorded in our last issue, the application of
Messrs. Crane & Co., Ld., for a licence in regard to a pro-
posed firework magazine at Bridgeyate, near Bristol, was re-
ferred by the Gloucester County Council to the Finance
Committee, which met to consider the question early in last
month. Already, a draft licence had been granted by the
Government, subject to the approval of the County Council
as the local authority. At the meeting of the Council's Finance
Cominittee, Mr. Phillips reported that he had inspected the site
and found it to be in accordance with the requirements of the
draft licence granted by the Secretary of State. Mr. Gardom,
clerk to the Council, further pointed out that all the require-
ments of the Explosives Act had been complied with. For
the applicants, Mr. J. Crane, the managing director, stated
that the magazine would be within a short distance of their
present manufactory, and would be a valuable acquisition to
their business, especially for the forthcoming Coronatioa.
The magazine would have a storage capacity of 100,000 lbs.
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of manufactured fireworks, and would be the largest in Eng-
land. Sir Jobhn Dorington, M.P., the chairman of the Finance
Comumittee, informed Mr. Crane that the licence was granted.

NEW g'2-IN. NAVAL MOUNTING.—A series of extended
trials have been made with a new naval mounting for the g'2-
in. gun, from which very remarkable results have been
obtained. The mounting is the production of Messrs. Vickers,
Sons and Maxim, Ld., and is intended for special application
to five new first-class cruisers now under construction. It is
of an entirely new type, and is adapted for hand working as
well as hydraulic power, the whole revolving weight of the
mounting, including a special steel shield weighing 50 tons,
and the gunitself, being 120 tons. The gun can be loaded at
all the usual firing positions, from 4 deg. depression to 6 deg.
elevation, the maximum ranges of the mounting allowing for
15 deg. of elevation and 74 deg, of depression. As regards
traverse, there is a full movement through 270 deg., and the
swing from one extreme of the arc to the other isaccomplished
in 20 seconds by the use of hydraulic power, or in 70 seconds
with four men working the hand-gear. In addition to this
new mounting, the gun under trial was fitted with a new
breech mechanism, which, in conjunction with the quick-firing
mounting, renders possible a noteworthy increase in fire, no

fewer than five rounds being fired in 1 minute 264 seconds.
This rate of 3} rounds per minute compares with the quickest
rate of the same type of gun as mounted on the older methods,
as, for instance, on H.M.Ss. Centurion and Barfleur, in which
the best results were approximately one round in every
1 minute 30 seconds, the ratio of difference being roughly as
five to one.

- EXPLOSION AT CHILWORTH.—At the moment of
going to press we have received the. report of Major H.
Cooper-Key on the explosion which occurred in the corning-
house of the Chilworth Guopowder Co., I.d., on February
12th last. It may be remembered that six men were killed,
and one was injured, by this accident, which occurred just
after the men’s breakfast hour on the morning of the day in
question. After investigation, H.M. Inspector has arrived at
the conclusion that the explosion was most probably due to
the fact that two of the deceased men were carrying a barrel
of powder dust to the tram outside the building, and that one
or other must have struck a spark, either on the tram rail or
a flint, with his hob-nailed boots, thus igniting the powder in
the barrel, which in turn caused the destruction of the corning-
house, and the consequent loss of life. The men who pre-
sumably brought about the catastrophe were ‘ pushers,” and

were outside hands, so that they were not specially shod to
prevent the rick of striking sparks. Since the accident, the
company have provided against that contingency happening
again, but Major Cooper-Key is careful to exonerate the com-
pany from any particular blame for the occurrence, which he
considers to have been an accident.

A SINGLE-BARREL EJECTOR
SHOT-GUN.

Ix the subjoined illustration is given a view of what is
somewhat of a novelty in this country, in the form of a single-
barrel shot-gun having a drop-down breech-action and an
ejector. The gun in question is the product of the Harrington
and Richardson Arms Co., of Worcester, Mass., U.S.A., and
is put upon the British market by Messrs. Charles Osborne
& Co., Ld., of Birmingham and London. It has a 3o-in.
barrel, fully choked, of 12-bore calibre, with a top-lever action,
and has the advantage of being of the * take-down " variety,
the barrel and fore-end pivoting on a pin, shown in the
illustration, which is secured by a very ingenious locking
appliance. On withdrawal of this pin by unscrewing, the two

parts of the gun are separated. As can be seen, the stock is
of a plain but workmanlike pattern, and is provided with a
full pistol grip, and a rubber butt-plate of the type usually in
vogue across the Atlantic.

Then gun s of a type which is thoroughly well known in the
United States, where single-barrel sporting guns are in general
demand, and it is produced at a price which renders it within
the reach of a comparatively poor man. Altogether, it repre.
sents a class of shot-gun which, while somewhat unfamiliar to
British sportsmen, only requires to be tried in order to recom-
mend itself to favour among those who cannot afford to pay a
high figure for a first-class double-barrelled gun by a reliable
British maker, and who not infrequently, therefore, have at
present either to go without their turn of sport altogether, or
otherwise to purchase as second-hand a spurious, or at least
doubtful, weapon of that type, such as alone could be
obtained for the price quoted for this particular single-shot
gun. Messrs. Osborne deserve credit for their enterprise in
introducing what appears to be a decidedly serviceable and
trustworthy weapon at a figure that brings it within the
capacity of purchase of quite a modest purse.

French and Belgian made arms and ammunition are finding
their way in considerable quantities to the Persian Gulf
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It is rumoured that the French Commercial Attaché in
Morocco has sold 100,000 rifles to the Shereefian Government.

Messrs. W. J. Jeffery & Co., are, we understand, making
arrangements this year to load a certain portion of their own
cartridges.

Mr. W. H. Hughes was recently appointed treasurer of the
Birmingham Proof House in succession to Mr. William Powell,
father of Mr. W. L. Powell, who has resigned that position.

The name of the Fortis Powder and Explosives Co., Ld.,
figures in the list of liquidators’ notices published during last
month, and a meeting has been called for the 1bth inst., at
804, Coleman Street, E.C.

We understand that an application has been made to the
Committee of the Stock Exchange to appoint a special settling
day in, and to grant a quotation for, the shares of the Colt
Gun and Cartridge Co., Ltd.

On the conclusion of the hearing of the case of Fracis
Times & Co. v. Meade, relative to the seizures of arms and
ammunition in the Persian Gulf, Mr. Justice Bigham stated
that he would deliver judgment before the close of the present
sittings. ‘

In the most recent list of donations received by or promised
to the Gamekeepers’ Kennel Association, are to be found the
names of Mr. Charles Lancaster, Messrs. Kynoch & Co., Ld..
Messrs. Curtis’s & Harvey, Ld., and the Schultze and E.C.
Powder Companies.

We understand that the Herodsfoot Powder Mills, near
Liskeard, which were purchased by Messts. Curtis's & Harvey,
Ltd., from the East Cornwall Gunpowder Co. in 1898, have
now. been acquired by the Safety Explosives Co., and will
shortly recommence work.

“Elswick is currently reported to have offered to supply a
gun to the Greek Government for experimental purposes, free
of charge. A German firm is stated to have followed suit.
Is this a variant or a repetition of the Turkish experience of a
few months ago? And is the German firm that of Ehrhardt »

Sporting Ballistite powder, as manufactured by Messrs.
Nobel's Explosives Co., Ld., at their works in Scotland, is
now officially recognised and clas:ified by the Belgian Govern-
ment, so that the company is now in a position to accept
orders from wholesale and retail dealers in that country.

The present boom in war material is affecting the Govern-
ment workshops to an abnormal extent,and there are romours
of augmentations in almost every department in order to cope
with the requirements of the situation. Private establish-
ments are beginning to benefit from the inadequacy of the
Government departments to fit in supply with demand.

Among the visitors at the Sportsinen’'s Show revolver
tournament, given by the Colt’s Patent Fire Arms Manufac-
turing Co. at New York, was Mr. J. M. Browning, who availed
himself of this opportunity to meet the expert revolver
shooters of the Eastern States. Mr. Browning is the inventor
of the automatic pistol bearing his name, which was recently
illustrated in these columns.

On Good Friday a fricndly football match, under Associa-
tion Rules, took place at the grounds of the Blagdon Shooting
School, the competing teams being mustered respectively
from the Small Arms Factory, at Gillingham Street, S.W,
and the staff at Blagdon. When it is a question of shooting
goals instead of clay birds, the Blagdon people have to yield
first place to the manufacturing departinent, and the result of
the match was 4—o, as the home team failed to score. All
the same, the opposing forces seem to have had a good day's
sport amid pleasant surroundings.

At this vear’s Glasgow International Exhibition, the gun
trade is not very largely represented, the number ot firms who
occupy spaces in the departments devoted to sports and
sporting appliances being only just above a round half-dozen.
London gunmakers are represented solely by Mr. Charles

Lancaster, but judging from the list of his exhibits, this enter-
prising Bond Street maker goes far to indicate the claims of
the Metropolis as being the centre of the trade, both by the
variety and the quality of weapons shown. Otherwise, local
gunmakers are alone in evidence. Mr. Charles Ingram has
an exhibit in his own name, with others representing the firm
of J. D. Dougall & Son, and the Sportsman Emporium, all
having their habifat in Glasgow. Mr. W. Horton and Mr.
Alexander Martin are also well represented. Three powder
firms are in evidence. Nobel's Explosives Co., Ld., exhibit
dummy models of their leading specialities in different kinds
of explosives used in blasting, mining, the military and naval
services and sport. Kynoch, Ld., show all kinds of military
small-arm and quick-firing ammunition, and sporting ammu-
nition, together with various types of high explosives; and
Eley Bros., Ld., make a disp{ay of military and sporting
ammunition in their usual thorough and effective manner. It
must be admitted that there is a distinct disappointment in
finding that only four representatives of the gun trade think it
worth while to be represented at an exhibition of so extensive
and important a nature as the Glasgow International Exhibi-
tion, 1go1. Perhaps many have reserved themselves for the
two London Exhibitions of specially naval and military inte-
rest.

TECHNICAL INSTRUCTION FOR
BIRMINGHAM GUWNWORKERS.

At a small meeting held at the Staniforth Board Schocl on
the 4th ult., a resolution was passed :—* That this meeting
heartily approves of the efforts being made by Birmingham
gunworkers in endeavouring to stimulate a desire among the
youths in the trade to secure the glorious benefits of technical
education, and thereby conferring a boon, not only among
those immediatcely concerned, but upon the communify at
large.” Mr. F. W. Wakeman, President of the Gunworkers’
Union, was in the chair on the occasion in questien, the meet-
ing Leing called for the purpose of distributing prizes to
apprentices in the trade who attend the Municipal Technical
School. In his speech, Mr. Wakeman said that they warnted
to encourage the young men in the gun trade to learn to do
things on scientific principles, instead of by the rule of thumb
that had been too prevalent in the gun trade in Birmingham.
It would be a good thing if they could have less of the sectional
system in the trade than they had at present. For instance,
they used to turn out a youth a complete action-filer, but
now that branch of the trade had been divided and sub-
divided, and there were very few such workmen in the present
day. The result was that for the easier jobs there were more
men than were required, and a man often had to work at cne
job for small wages because he was not able to turn his hand
to another. It was not only for the workmen that technical
education was wanted. The workman ought to be able more
often to look to his employer for instruction and guidance in
the moré complicated work, instead of being told “1 leave it
entirely to you.” It was said that the workmen in the gun
trade were behiud the times, but the masters too had much
to learn. He thought it a mistake to try and compete with
the foreigner in cheapness; it would be much better to try and

* show that the Birmingham gunmaker, as in the past, was able

to challenge the whole world for workmanship.—Mr. Middle-
ton, in proposing the resolution given above, referred to the
willingness of the Municipal Technical School Committec to
start guomaking classes, if the trade asked for them,
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THE BOOKOF HIGH EXPLOSIVES.

BEARING the above-mentioned title, Messrs. Nobel's Ex-
plosives Co., Ld., of Glasgow, have issued a most tastefully
got-up pamphlet containing particulars of the origin, manu-
facture and distribution of their world-famous specialities in

BoMisay MAGAZINE.

explosive material. The pampbhlet, if it can be so termed,
consists ot upwards of 150 pages, each measuring 11 inches
by 8} inches, containing a mass of interesting letterpress
and a number of illustrations, of which it is no
exaggeration to say that they represent the high-
water mark of -British effort in that direction.
Thanks to the courtesy of the directors of the
company, we are enabled here to reproduce some
specimens of the illustrations in question, more

as an indication of the type than of the style

of work which is to be found so plentifully dis-
played in the book. If the reproductions seem

to fail in carrying out our encomiums, it must in

all fairness be pointed out 1hey were intended for

use on a quality of fine-art paper which could not

well be employed in the publication of ArMms axp
ExpLosives, and any diminution in excellence
must therelore be attributed to the relative un-
suitability of the paper here used.

The book opens appropriately enough with a
map of the world, painted red so far as the
British kmpire is concerned, and bearing the
legend that all the products of the company
are manufactured within the ensanguined regions.
Those products are next explained and described
in detail, leading off with blasting compounds,
detonators and detonator fuses, safety fuscs,
electric Dblasting and other items, A very of
interesting section describes the specialist work 1897,
of breaking up wrecks, and in this connection

recent
Another deals with the production of detonators at West.
quarter and Redding Moor factories, and in each case the himorous

there is a well-illustrated account of the work done on the
stranded Atlantic liner Milwaukee in Cruden Bay some two
and a-half years ago. It may he remembered that this huge
vessel, of 7,317 tons, was so badly stranded that she could
not be got off in her entirety, and the ingenious plan was
adopted of cutting her in two parts and towing the stern part,
about two-thirds of the whole, back to the Tyne, where the
salved portion was duly fitted with a new
bow piece which made a new vessel of her.
The operation meant the saving of £40,000
out of a total cost of £75,000, and the
salvors employed Nobel's dynamite for the
purpose of dividing the vessel, 1,700 lbs. of
the cxplosive sufficing to make a goed job of the
affair.  Nobel explosives are also largely used
for removing trec stumps on virgin land, and for
various other purposcs of a more or less singular
nature, all of which find due mention in the book
under notice.

Some excellent descriptions arc given of the
varions Nobel factories, and there are illustrated
notices of the late Alfred Nobel, founder of the
huge orginisation. and of the late Sir Vivian
Majendie, K.C.B.. who for many years enjoyed a
high measurc of fame and csteem as H.M. Chief
Inspector of Explosives to the Home Office.
By no means the least interesting section of the
work are accounts of the visits of mere
laymen to the factories, and their impressions not
only of the ingenious processes employved, but
also of the extreme precaution adopted by the
management with a view to obviating all risk of

accident in the process of producing these powerful explosives.
One especially racy article, by Mr. H. J. W. Dam, the
author of one of the most amusing musical plays

NoOBEL's MAGAZINE AT Brokex HiLr, N.S. W,

vears, recounts his visit to the Ardeer factory in
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writing serves to convey a quantity of interesting in-
formation in a very palatable form. The possibilities of
dangerous methods of storage, handling and transport of ex-
plosives are fully dealt with, and instances are given of the risks
run by inexperienced or foolhardy people in this connection,
which are sufficient to make one’s hair stand on end. Apropos
of transport, Sir Vivian Majendie used to tell a story of what
happened in London in 1879. Several cases arrived by train
from a country station, bearing conspicuous labels to the
following effect :—* HANDLE GENTLY AS DYNAMITE.
A DROP OF ONE INCH WiILL caUse CERTAIN DESTRUC-
TION T0 THE coNTENTS.” This was undoubtedly true, as
the contents consisted of honey in the comb. Among the
strar.ge uses to which explosives are put, it may be news to
some to know that nitro-glycerine tabloids are a recognised

TRANSPORT OF NOBEL ExPLOSIVES ON LLAMA-BACK IN THE
ANDES.—READY TO START.

agent in.the British Pharmacopaia in cases of angina pectoris
and other heart troubles. In America and India dynamite is
another kind of *“ medicine " in its capacity as a rain producer.
Out of respect for our readers we will not reproduce the dog
and bear stories, which are also given as illustrations of the
strange uses of explosives. One at least i§ of American
origin.

After dealing with explosives generally, the book follows on
with a most interesling account of the ammunition department
of Messrs. Nobel’s. A very large quantity of Cordite for the
British Government is manufactured at Ardeer, to the extent
of some thousands of tons, in addition to the company’s
speciality, Ballistite, and other forms of smokeless powder.
It is, however, unnecessary to refer to the department in
detail, as our readers are fully conversant with the vast capa-
cities of the Nobel factories for turning out well-nigh
unlimited supplies of military and sporting ammunition to
meet the requirements of the wide world.

Regarding the book here sketchily reviewed as a descriptive
catalogue, it serves to mark a welcome epoch in the history of
artistic publications, so far as this country is concerned. and
credit is due alike to Messrs. Nobel's Explosives Co., Ld., for
their initiative and enterprise, and to their willing coadjutors,
the Tillotson Press, of Bolton, who, as printers and process-

workers, are responsible for the ultimate production of this
most splendid specimen of high-class work.

REVIEW.

Bases Fondamentalrs d'une Loi Umniverselle sur ies Brevets
d'Invention. Par Henvi Hauser, Ingénieur des Mines et
Electricien. :

In this little pamphlet the author gives a brief résumé of
the legislation adopted with regard to patents in the different
countries of the world. He seeks to show that the laws now
in force are for the most part injurious, in that they make no
distinction between the inventor and the actual worker of a
patent, two people not necessarily identical. He draws
special attention to the expenditure of time and money exacted
from the inventor in acquiring and maintaining his rights,
and by a scarcely apt comparison of such rights with the
copyright possessed in literary productions, he draws conclu-
sions which, according to his view, represent a point of
departure for the framing of a law dealing with patents, which
would be more nearly equitable.

CORRESPONDENCE.
LONDON SPORTING PARK.

To THE EDITOR OF Arms and Explosivss.

Dear Sir,—We note in your * Round the Trade” in this
month’s issue of Arms and Exploswves that you mention
Whitby as being appointed here in connection with our
“ Gunmaking Department.” We do not know how you have
obtained this information, but beg to say it is incorrect. He is
employed here to carry out some of our gun alterations, as
many of our clients wish them carried out during their trial.

We shall be glad if you will contradict your statement in
your next issue.

We are much obliged to you for mentioning our telephone.

Your obedient servants, .
LoNpON SPORTING PArk, LTD.,.
T. C. OsBORNE,
Sec. and Asst. Manager.

April 12th, 1901.

‘ !
APPLICATIONS FOR PATENTS.

MARCH 18TH—APRIL 127TH, 1901

22,651a. Fuses and Exploders. A. W. Marshall.
December 112, 1900).

(Date claimed,

5,632.* Agparatus for Moulding Projectiles. A. J. Astbury.

5.750. Shafts of Gun Carriages. W. E. Rowlands.

5,765. Breech Mechanism of Ordnance. A. T. Dawson and
G. T. Buckham.

5,792.* Discharge-Actuated Guns. S. N. McClean.

5,855. Leaf Sights for Rifles. G. Clapperton.

5,873. Anti-fouling Composition. W. J. Williams.

5,903. Ships’ Telegraphs for Gunnery Purposes. S. Evershed
and Evershed & Vignoles, Ld.

5,962. Rifle Sights. ]. Heinicke.

5,967. Detonators. . C. Roberts-Austen.

5.991. Telescopic Sights for Ordnance. A. A. Common.

6,039. Manufacture of Nitrocellulose. A. Luck.

6,051. Machine Gun Mountings. J. Formby

6,052. Machine Guns. J. Formby.

6,062. Magazine Mechanism. O. H. Edwards.

6,089. Manufacture of Steel Projectiles. R. A. Hadfield.

6,091. Projectiles. R. A. Hadfield

6,159. Blasting Cartridges. W. Kirsanow.

6,172. Rammers for Ordnance. A. T. Dawson and J. Horne.

6,496. Projectiles for Ordnance. P. M. Staunton.

6,513. Nitro-explosives for Ordnance. Sir W. Crookes.

6,536. Cartridge Clips. H. W. Gabbett-Fairfax.

6,584. Single-Trigger Mechanism. W. L. Powell and A. Dean.

6,602." Breech Mechanism of Ordnance P. M. Justice (Agen t
for The Bethlehem Steel Company).

6,782. Ammunition Holders. H. G. Turner.
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6,729. Ammunition Hoists. A. T. Dawson and J. Horne.

6 872. Drop-down Small Arms. J. Rogers.

6,913.° Bicycle Attachment for Carrying Arms. A. G. Jackson.
(Applied for in Queensland, Feb. 1, 1900).

6,923.* Single-trigger Mechanism. H. Hughes.

7,142, Revolving Platforms of Ordnance. A. T. Dawson and J.
Horne.

7,148. Detonators for Explosives. M. Bielefeldt.

7.277. A Detonating Band. E. H. Wheeler.

7,278. Detonate Placing Apparatus. E. H. Wheeler.

7.309. Sighting of Ordnance. A. A. Common.

7.323* Projectiles. W. F. Cole.

7.328. Repeating Pistol for Caseless Ammunition. A G. Bloxam,
(Agent for Waffen-und Maschinenfabriks Actiengesellschaft.)

7.433. Cartridge Belts. P. A. Martin. )

7.438. Electrical Targets. W. W. G. Webb.

* These Applications were accompanied by complete Specifications.

SPECIFICATIONS PUBLISHED.

MARCH 23rp—APRIL 20TH, 1901. B

COMPILED BY H. TARRANT.

3,614 (1900). fck-firing Guxt Bights. A. A. Common, Ealing.
A method of laying a quick-firing gun by means of a tele-
scope carried by apparatus, which is mounted on the slide in
which the gun works. The apparatus consists of a base, by
which it is attached to the gun slide, an arrangement by
which a rocking motion may be communicated so as to keep
the a atus vertical, also of a part to prevent the shock of
recoil from affecting the telescope, and a means of carrying
the telescope so that it may be moved in a vertical plane for
the purpose of giving the necessary elevation to the gun.
Accepted Feb. 22, tgor.

(1900). Rifle Magazines and Mechanism. ]. R. R.
Ashton, London. In a very bulky specification, several
modifications applicable to the drop-down magazine rifle,
dealt with in Patents No. 8,406 and 26,872, both of 1896, are
described. The improvements relate principally to the car-
tridge bed in the breech body, the guide spring, the bolt
handle and dust cover, and to the device for the locking of
the bolt and cocking head Accepted March g, 1901.

(1900). Quiok-firing Gun Mechanism. H. Barry,
London, and R. G. Pemberton, Lee. In order to provide
for very rapid firing, the gun is furnished with two chambers, .
which alternately take up their position for firing through an
oscillating movement. The two chambers of the breech
block are loaded by two slides, which are fitted with hoppers
containing the cartridges. The oscillating movement is pro-
duced by a lever, which has a rocking action. The lever
may also be used for firing. Accepted March 21, 1901.

5.689 (1900). Wire-cutting Attachment for Fire-arms. F. V.
Dalton, St. Neots. The two blades of a wire-cutting tool are
so pivoted at their ends that their centres of revolution are
eccentric to one another. A rotary movement of therifle, to
which the tool is attached, revolves a cog wheel and forces
the jaws together over the wire. The tool is folded back and
held in a convenient position out of the way when not re-
quired for use. Accepted March 23, 1901.

6,932 (1900). Range Finders and Ordnance Bighting. J. G.
Lorrain. (Agent for c.edy. Beauvais, US 4.). A range-
finder which is constructed with a view to combining several
operations within the one instrument. It is adapted to give
the exact distance of any object in milesand fractions of a
mile, without any mathematical calculation. It may be used
on vessels or in the field, and when used in the field may be
quickly and accurately arranged for observation. The speed
of ships or any.moving objects may be ascertained, and it
may be employed for finding the elevation or depression of
any place or point. Also by means of this instrument sights
of ordnance may be graduated for firing ahead of any
moving object, so that the projectile, after a long travel, may
be enabled to strike accurately. Accepted March 2z, 1gor.

8.183° (1900). The W. Baker Ejector Mechanism. W. Baker,
Birmingham.

8,236 (190o). Target Comstruction, J. G. Glover, London. A
target so constructed that all missiles which strike it are col-

5,218

5,395

lected in a separate compartment, and may be retained as
evidence as to what part of the target they struck. Behind
each ring a separate compartment is built, and the bullets
entering such compartments are guided down an outlet into
drawers, which represent the value of the part struck.
Accepted March 16, 1go1.

8,764. (1600). Armour-piercing Projectiles. P. M. Staunton,
Howth. A method of increasing the penetration power of
projectiles by building over the nose a cap of steel or wrought
iron with comparatively thin sides, but with an increased
thickness of metal immediately over the point. An unfilled
space is left between the point of the shell and the inside
casing. The body cf the shell is made cone-shaped, so as to
maintain the parallel outer lines after the fixing of the cap,
and at the same time to increase the substance of the casing.
Accepted March 2, 1gor.

9,049 (1900). Means for Preventing Erosion of Guns. Sir W.G.
Armstrong, Whitworth & Co., Ld., and Sir A. Noble, New-
castle-on-Tyne. The patentees have found that the erosion
of guns is due mainly to the excessive heat of the gases
resulting from the firing of the charge. In order to decrease
the temperature without diminishing the ballistic effect, a
water case is placed in front of the charge. The expansion
of the vaporized water compensates more or less for the loss
occasioned by the decreased temperature. Accepted March
23, 190~.

9.051 (190o). Brakes for Gun Carriages. W. H. Wright, U S A,
Hon. W. Rothschild, and G. D Smith, London. The brake
described is designed to rigidly lock the whole carriage,
backward, forward, or vertical movements being absolutely
prevented. The brake consists of a strip of metal, to the
ends of which are fixed two shoes. These shoes bear upon
the tyre at opposite ends of an arc of its circumference. The
brake may be operated by a lever worked by hand or by foot.
Accepted March 30, 1901.

9.765 (1900). Bighting of Ordnance. R. W. Smith, Filey.
Apparatus whereby a complete chart or record of the zone of
fire may be obtained during daylight, so that such chart may
be used in conjunction with the indicator to train the gun to

- any before -observed object during darkness or fog. The in-
dicating apparatus consists of a needle, which follows the
movement of the gun when being trained, and is so caused
to travel over a stationary convex surface. Accepted March
23, 1901.

10,270 (1900). Bhot-firing Apparatus. G. Evans, Aberdare. An
electric battery for use in shot #ring or blasting, the terminals
of which are so designed that the operator has to apply the
cables thereto by hand, in order electrically to fire the
detonator. The terminals are Frovided simply with flat
heads, and present no means of attachment to the cables.
With the use of this apparatus accidental discharges may be
avoided. Accepted March 30, 1901.

10,334 (1goo). Targets for Rifle Bhooting. W.D. Trick, Swansea
A target for rifle shooting, whicly is hung on rails at top and
bottom, and is adapted to travel laterally thereon outwards
from a mantlet. The target may be worked in conjunction
with another, so that when coupled the act of running one
out withdraws the other. In case of shadows falling from
the mantlet the target is adapted to be easily transferred to
the other side of the mantlet. Accepted March 30, 1901.

11,144 (1900). Rifle-carrying Attachment for Cycles. O.Thorn,
London. This patent relates to clips for carrying small-arms
on cycles. One clip takes the muzzle and is fixed to the head

of the machine, and the other is fixed in a position to take
that part of the rifle just below the magazine The design
of the clip is U-shaped, and the two ends are secured to one
another when the rifle is in position by a strap, which is
folded over and fastened by a catch similar to a spring glove-
fastener. Any well-known ‘* shoe " may be used to suppor
the butt of the rifle. Accepted March 25, 1g901. .

11,613 (1900). Electrical indicating Targets. G. and G. L.
McAlpine, Forest Hill. A target constructed so that the
value of various hits are communicated by electrical means
to the marker. When any part of the target is caused to
vibrate, the energy with which the bullet strikes the target
causes a ball situated at the back of that portion of the target
to roll up a pair of inclines. The ball is thus caused to con~
duct the current from one incline to the other, and so to
complete a circuit. Its own weight causes the ball to roll
back again on to the insulated bottom of the incline. Ac
cepted March 23, 1901
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20,524 (1900). Bhoulder-trained Ordnance. ] A, F. E, and

M. E. Normand, France. A method of decreasing the
effort which the gunner has to exert in training the gun, at
the same tim> permitting him to take a firm bearing on the
shoulder-piece whatever the elevation or depression. The
patent refers particularly to a modification of the arrange-
ments described in Patent No. 29,161, 1897. The shoulder-
piece is formed as part of the mounting, but the handle con-
trolling the elevating of the gun is independent of the
shoulder-piece. Thus, with this arrangement, the shoulder
follows the movement of the gun when being trained, and
once found the line of sight is not lost again. Accepted
March 30, 1901.

23,017 (1900). Illuminating Projectiles. R. T. Phillips, U.S.A.
In illuminating projectiles charged with gas-producing
material, such as calcium carbide, what is called a buffer-
block is fixed to the end of the projectile so that the burners
shall be protected frcm the exploding charge. The impact
of the explosion is received by the buffer, which drops oft
the projectile when flying through the air  Accepted
March 23, 1901. :

77 tgo:). Spring Air Guns. W. F. Markham, U.SA. In
the construction of spring air-guns, a method of providing
for the rapid breaking down of stock and barrel for the pur-
pose of packing, and for the easy reassembling of the parts.
A slight breaking-down of the stock to provide for easy load-
ing is also permitted by the construction. The spring-barrel
consists of an inner tube protected by outer tube, the two
being attached by means of a biyonet joint. Accepted
March g, 190r1.

2,024 (1gor). Shrapnel 8hells. G. M. \White (Agent for The
Rheinische Metallwaaren und  Maschinenfabrik, Germany). A
shrapnel shell, the interior surface of which is constructed
with longitudinal ribs. Two objects are secured by this
design  First, the shell walls are strengthened, and second,
rotary displacement of the balls is prevented. The balls
themselves are each provided with flats so that they may be

acked exactly within the shell, wedging thus being rendered

impossible.  Acceptcd March 16, 1901, .
2,650 (1901). Explosives Mixing Machines ]. C Schrader.
U.S.A. Inorder to obviate the lengthy and expensive task of

mixing by hand the ingredients of explosive gelatin, dyna-
mite or other such compounds, a machine is described which
performs the operation thoroughly, avoiding also the danger
of transferring the exflosive from one receptacle to another.
The parts of the machine are so arranged that all bearings
or moving parts liable to generate friction are located above
the contents of the actual mixing receptacle. Accepted
March g, 1901.

* This Specification is more fully described under ** Selected
Patent.”’ :

SELECTED PATENT.

THE W. BAKER EJECTOR MECHANISM.

8,183 (19oo). W. Baker, Birmingham. In the ejecting
mechanism for small-arms, described in this specification, the
kicker and its actuating spring are pivoted upon a carrier, which is
itself pivoted to the fore-end iron. The carrier is operated by a
part which projects beyond the surface of the body joirt when the
gun is fired. This projecting part is operated by the slight forward
movement of the mainspring when the gun is fired, and it is so
arranged within the body that less metal has to be cut away for its
accommodation thin is ordinarily necessary.

The position of the parts is shown in Fig. 1, when the gun is
closed, and is ready for firing. The position of the projecting por-
tion a, in relation with the kicker carrier b, after firing, is illus-
trated in Fig. 2. In Figs. 3 and 4 the parts are shown in different
'positions during the opening of the gun after firing

Referring to Fiy. 1, it will be seen that the kicker ¢ is pivotally
carried at d upon the part b, which part itself is pivoted to the fore-
end iron at ¢. The carrier b also bears the spring f, which actuate,

the kicker. The carrier is so arranged that its back end lies about
the body joint surface g. It is shaped so that it may be opzrated
upon by the part a, which, when the gun is fired, projects beyond
the surface ¢.  The kicker has arranged upon its rear-end a point
m, which bears against the under side of the fore-end iron at k.
The tail i of the kicker is thus forced through this engagement to
ride up on to the spring /, when the gun is opened after firing.

The projecting slide a is worked through the medium of the main-
spring/  When the gun is fired, the mainspring is pushed slightly
forward by the falling hammer. This movement is conveyed to
the slide a by the engagement of the projection k on the spring with

the slide, and the slide is thus pushed forward, its nose appearing
beyond the surface g of the body joint.

When the gun is opened, after firing, the projecting part / of the
slide a engages the rear-end of the pivoted carrier b, and forces
this part up towards a position parallel with the fore-end iron
(Figs. 3 and 4). During this action the contact of the rear-end m
of the kicker with the fore-end iron, forces the kicker round on its
pivot, and allows the arm of the spring f to engage the kicker tail /.
At this point the gun has been opened sufficiently to allow the car-
tridge case to pass the top of the breech face, and the engagement
of the spring with the kicker tail causes the kicker to be forced
round quickly, and to deal the extractor leg a blow strong enough
to eject the spent cartridge

A modification ot this mechanism is illustrated also in the
specification. In p'ace of the part a, a lever is used, which may be
pivoted at the hammer pivot, or at any other convenient position.
This lever is capable of two movements. First it is forced out-
wards, as is the part a, and second it is turned down on its pivot,
this second movement causing its nose just to appear beyond the
bady-joint surface.  Either of these movements may be adapted to
operate the kicker carrier.  Accepted March 10, 1901.
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CURRENT TOPICS.

' New Exploxive on Trial (?) — A' considerable mystery
seems to be made in ‘some quarters respecting the
experiments which are under progress in the Bermudas. The
hulk which was formerly H.M.S. Scorpion is -apparently being
treated mych as the hulk Belleisle was treated a few months
ago, though possibly with some greater elaboration of detail,
since we learn- that dummies representing the gun crews are
dotted about the decks in more or less natural positions,
and come in for their due share of the hammering. But the
mystery, such as it is, concerns the explosives used for loading
the shells of various calibres with which the experimentation
is made, which are said to be of a new and secret composition.
So far as one can learn by reading between the lines, however,
this new explosive is only our old friend lyddite, and it seems
to be doiﬁg a certain amount of damage to the hulk and its
gallant crew of dummies—when it is obliging enough to

explode.

Gunmakers' Association Annual Dinner. — The Annual
General Meeting of the Gunmakers’ Association was held on
the 7th ult., and the proceedings are duly reported in another
column of this issue. According to custom this meeting was
followed on the same evening by a dinner at the Trocadero
Restaurant, at which a fair number of gunmakers and their
gues:tsﬂlsat, dewn, with Mr. Edgar Harrison in the chair. In
theé course of the after-dinner speeches, the chairman recapi-
tulated the work done by the Association during the past

year in the interests of the trade at large, and he entered a
strong appeal for a substantial increase in the membership of
the Association. Mr. Edwinson Green, of Cheltenham, made
one of the hits of the evening in a speech which at once con-
gratulated the Association on past results’ and spurred them
to increased efforts in the future. He deploted.the condition
of the rifle and revolver trades in this country, and fhéigié%l
on the necessity of supporting home industries—a point on
which other speakers also’ had something to say. Some of
the speakers probably felt some restraint in expressing their

‘opinions on various subjects freely, by the presence of guests

who were not in the trade; but, on the othef hand, ‘this
annual gathering, to which members of the allied trades are
invited as guests, undoubtedly tends to a union of interests.
and promotes a decided feeling of sympathy and céfm'mﬁn'ity."

On the following day a most enjoyable trip was made by a

number of members to the Royal Arsenal at- Woolwichy
where, by the courtesy of Colonel Bainbridge, the heads of
the different departments afforded every facility for a study
of the manufacture of small-arms ammunition, the building up
of modern wire guns up to 12-inch calibre, and similar pro-
cesses as conducted at the Government factory. In the
evening, Mr. R. W. S. Griffith delivered a most instructive

and interesting lecture on ‘ The Recoil of Shot Guns,” ilus- -

trated by lime-light views, to an appreciative audience ‘in the
theatre of the Royal United Service -Institute. This lecture
is referred to at greater length on another page, under the
heading of ¢ Lectures to Youn‘g“Gunmakers." The genergl .
verdict seems to have been that the annual function produced’’
two very pleasant days for such members as were dble to-
attend. «
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Our Ammunition Reserve.—Something approaching a sensa-
tion was caused in the House of Commons and in the daily
Press by Mr. Balfour's statement made during the debate on
the Ariny scheme, that at one period early in the progress of
the long protracted Boer war the reserve of small-arm ammu-
nition in this country had been reduced to the amount of only
3,300 rounds. Of course, that presupposes that the army in
the field and the re-inforcements on the way out were abso-
lutely equipped up to full service requirements; but still, if
all that is allowed, the fact remains that the confession
reveals a somewhat startling condition of affairs. Without
going into the vexed region of politics, it is well known that
the last Liberal Government ‘ went out " on the matter of an
insufficiency of Cordite and it is therefore somewhat inconsis-
tent to discover that the Governmnent which * came in " on that
vital question showed but little greater foresight in providing
for the needs of the Services. Mr. Balfour scarcely made the
reason for this serious shortage quite clear, nor was his
explanation of the condition of affairs following the downfall
of the Liberal Ministry altogetherconvincing. At the time of
the change of Government, he said, there were only 92,000,000
rounds, when there should havebeen 146,000,000 rounds of small-
arm ammunition in store. This was raised by the Unionist
Government to 197,000,000 rounds. and yet there were only 3,300
rounds in reserve at one period of the war. It is well known
that vast quantities of ammunition were wasted during the
earlier phases of the struggle, and the attempt to keep pace
with this wastage may undoubtedly have caused the despatch
of all available resources to the scene of action. An interest-
ing and. at present, missing link in the chain of the narrative
might be supplied in the furnishing of details as to exactly the
quantity of ammunition that was sent out to South Africa in
the first few months of the war. Assuming, as has been
calculated, that the capacity of the Government factories and
outside firms represents a total of from 10,000,000 to 12,000,000
rounds per week, it is conceivable that even this suj.ply might
be drained well-nigh dry by the despatch of every available
round. But it was certainly some one’s business to see that
the ammunition was not all shot away as fast as it was manu-
factured and sent out. If the storage of reserve ammunition
were simnply transferred from this country to South Africa,
and so caused ‘a quite temporary shortage in the -Home

reserves, Mr. Balfour's alarmist utterance loses sowmething of

its significance.

THE BISLEY PROGRAMME.

Tue Bisley Meeting of 1901 has now been definitely
arranged in all its details, and the camp and prize meeting
will open on the afternoon of Monday, July 8th, with the
« Evelyn Wood,” * Revolver,” and Running Deer and Man
Competitions, and will close with the distribution of prizes by
Lord Roberts, Commander-in-Chief, on Saturday, July 2zcth.
One important fixture, concerning which some doubt might
have been felt, was the historic contest for the Queen’s Prize,
but Sir Henry Fletcher was able to announce at the spring
general meeting of the N.R.A. that King Edward has graci-
ously consented to continue the aunnual donation of f250,
which was given for so many years by the late Queen, and
has intimatcQ his wish that for the future it be known as the

King's Prize—a change of name which will at first necessitate
an effort of memory. At the same time, the Prince of Wales’
Prize for N.R.A. medal winners is to be repiatcd. Among
new competitions will be one for a prize consisting of a silver
cup, whicl-is presented by the Commander-in-Chief to batta-
lion teams of ten men each, open to all branches of H.M.
forces. This will be a very practical test, under conditions
as nearly as possible approximating to service conditions.
The c\?mpeting teams are to fire ten shots each from the
magazine rifle, each man having a separate target at 150 yards
range, consisting of a life-size representation of the head and
shoulders of a man in the act of firing. The teams will be
extended behind a small breastwork, and must remain in
absolute cover except at the precise moment ot firing, which
is a period limited to four seconds per round, and the mon:ent
of which will be indicated by a signal as regards the first,
with six seconds’ interval between the si.c:eeding shots.
There are several other new events.

Among the alterations in the existing fixtures, there are one
or two interesting items. In the competition for the St.
George's Vase, the use of orthoptics is now permissible, and
this concession will produce a feeling of general satisfaction.
With regard to the *“ Winans ' Telescopic Sights Competition,
the Council of the N.R.A. have laid down a new set of rules
governing the design and fitting of the telescopic arrangement
which are worth repeating here in detail :—(1) Rifle—(a) *303
Service Rifle, fron which the existing aperture and dial lung-
range sights may be removed if desired. (b) The fittings re-
maining on the rifle when the telescope is reimoved, must be
simple, and not such as to interfere with the individual or the
rifle, (2) Attachments—(a) Must be arranged primary (sic.)
for firing in the prone position. (b) Mutt avoid interference
with the free working of the breech action. (c) Must be
strong, compact, and not easily liable to damage; at the same
time must admit of the telescope being easily and rapidly
attached and detached. (3) Telescopic Sights—(a) Maxi-
mum length of telescope, g inches. (b) Maximum weight
of sight, including all elevating gear, 1 1. () Minimum
field of view, 6 degrees. (d) Arrangements for obtaining
elevation must be simple, and must provide for all distat.ces
to 3,000 yards (this may be taken as equivalent to 11 degrees
elevation). (¢) Arrangements for obtaining lateral adjustment
may be provided, and must be simple. (f) Must be designed
to be conveniently carried when detached from the rifle.
(4) Target—Of a dull colour, baving on it figures or objects
not easily distinguishable by the naked eye. (5) Artificial rests
provided at the firing point may be used. It will be seen
from the foregoing transcript that the conditions of this com-
petition are defined with considerable detail, and provide for
a long range of vision in conjunction with considerable powers
of illumination. The requirements as to size and detachability
of the telescope deserve attention. Another alteration in the
regulations for particular competitions concerns the Minia-
ture Rifle and Breech Adapter Competitions, in which the
price of the ammunition is raised to ss. per 100 cartridges. a
concession which at once enlarges the opportunities of
shuoters to obtain reasonably efficient ammunition.

In regard to alterations in the regulations governing the
meeting as a whole, by far the most important relates to the
pusition of shooters. This year, at all ranges under 6co yards,
the standing. sitting, kneeling or prone positions may be used
at will, which of course means that the prone position will be

—_—

——
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generally adopted by marksmen.” At 600 yards or aver, any
‘position may be chosen. As against these concessions, the
targets have been modified for the 2nd and 3rd classes-to coun-
teract in some degree the improved markmanship which will
undoubtedly result from an abolition of the stringent regula-
tions prevalent in last year's meeting. In the revolver class
some latitude seems to be indicated by the fact that there is
a specfal *“alteration " to the effect that the revolver foresight
“ must be fixed to the barrel and is capable of lateral adjust-
ment.” Last yearthe regulation read *“tobe permanently fixed to
the barrel ; andincapable of vertical or lateraladjustinent.” The
words italicised will show to what extent the ‘“alteration”
affects the question. As regards magazine fire, the compe-
titors’ rifles and magazines will undergo examination by the
Range Officer or Register Keeper after any competition. No
allowance will be made for defective cartridges.

Sir Henry Fletcher drew special attention at the spring
meeting of the N.R.A. to the fact that the Council had this
year for the first time brought rifle clubs into connection with
the Association, regulations having been introduced enabling
members of those clubs to compete in most of the events,
some indeed being specially introduced for their benefit.
He thought the public might be glad to know that they had
at the present time 153 rifle clubs affiliated to the N.R.A.,and
many more in process of joining. It is a healthy sign.

SWISS RIFL.LE RANGES.

A vVERY interesling report upon Swiss rifle ranges has
recently been embodied in the form of a Parliamentary paper,
which presents in a compact compass an’amount of informa-
‘tion which may or may not be valuable in assisting the rifle
club movement in this country, in direct proportion to the
similarity of conditions ruling in the Swiss canton and the
English counties. The report is made by Major the Hon. T.
F. Fremantle, 1st Bucks V. R. C., and Captain E. C. H.
Grant, Argyll and Sutherland Highlanders; but that fact
does not of necessity identify either of these competent
authorities a