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CURRENT TOPICS.

8ir Andrew Noble on Cordite.—It is with no idea of making
capital out of the matter that our columns have been opened
to a careful analysis and criticism of Sir Andrew Noble's
recently published work on the temperature of explosion for
cordite and other propellants. Artillerists are necessarily
very keenly interested in all experiments which tend to show
the temperature .which exists during the combustion of a
smokeless powder charge. The erosion of the bore is
considered to vary according to the temperature, and explo-

sives of equal merit in other respects are frequently graded

according to the figures of temperature which are supplied by
such scientists as Sir Andrew Noble. His reputation for
research of a high order is so firmly based on a lifetime’'s
efforts to elucidate the hidden meaning of ballistic phenomena
that it would be scarcely appropriate in the present connec-
tion to dwell upon those services. However great a reputation
may be that reputation gains brightness by admitting errors
which have inadvertently crept in through failure to investigate
what may at first sight appear to be immaterial side issues.
No one will think the worse of Sir Andrew if he takes an
early opportunity to revise the fallacious conclusions which
he has derived from numerous experiments for determining
the closed chamber pressure of various explosives. But his
reputation must suffer if he insists on adhering to the figures
which are so destructively treated in Mr. Jones’ temperately
reasoned criticism. If there is an answer to the allegations,
that answer should at once be forthcoming. The present
paragraph would not be necessary did not evidence exist
of a desire to ignore a mistake which must be apparent to
every chemist. At first sight it might appear as though the
errors alleged cancel out in the calculation, but Mr. Jones
has made it quite clear that no such equalising process
takes place. Consequently the figures which have been
issued have not only earned the criticism which Sir Andrew

anticipated they would receive, but a fair case has been
established for wiping them out, and doing the arithmetic
over again.

Juggling with Cartridges.—-Now that it is the fashion for
the novelist of the day to interest himself in the organisation
and management of rifle clubs it is not surprising to find tha
he has rapidly acquired a good deal of practical knowledge
concerning the weapons themselves and the conditions under
which they are used. One may remember for instance a
letter from Sir Arthur Conan Doyle in the Times, in which,
with all the authority attaching to his name, he expressed
the opinion that the long Morris tube cartridge was the best
all-round ammuuition for rifle clubs to use, whether regarded
from the point of view of cost or efficiency. Possibly when
he returns to the subject he may have a few words to say for
the long ‘22 cartridge, which some people at any rate regard
as possessing merits, apart from its greater cheapness. How-
¢éver small may be the price of a hundred rounds of ammuni-
tion, the cost to the individual is considerable if his enthusiasm
is as great as his means are small. Mr. Rider Haggard, to judge
from his recent romance * Benita,” has evidently solved the
problem of making a little go a long way. All now wanted is
to know how it is done. To take the bare facts, as disclosed
in his highly interesting story, a couple of traders, apparently
in contravention of the rule against supplying savages with
anything better than African guns, purchased for the sum of
£600 fifty Martini rifles, fifty Westley Richards falling-block
rifles and 10,000.rounds of cartridges therefor. For up-country
charges these seem fairly reasonable; and it is not surprising
to find that that the savage tribe for which they were intended
granted in exchange a concession which in due course proved
of great value. However, to stick to the 10,000 rounds of
ammunition, the rifles were in due course served out to the
blacks, who took very kindly to practising withthem. Although
time is not measured in the modern romance with the historic
exactitude of a Robinson Crusoe story one gains the impres-
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sion that these dark-skinned warriors practised day by day,
week following week, until they became fairly profitient
marksmen. Trouble then arose with the Matabele, who
wished to crush this small but well-organised unit. Several
lively actions were fought, and a sustained siege was endured,
the rifles popping unceasingly, and everyone having a
thoroughly good time. In a future edition the author should
certainly disclose the secret for making an allowance of one
hundred cartridges per rifle go such a long way.

The New N.R.A. Target.—It is very interesting to know that
next season’s rifle shooting will be conducted at a size of
target bearing a commonsense relation to the standard of
marksmanship which exists amongst Bisley competitors. One

can well understand that a 7in. circular bull at 200 yards -

represented unduly easy conditions, having due regard to
the class of shooter who fires through the great meeting held
in July. Moreover when the competitors run into hundreds
and thousands, and the prizes are graduated on the assump-
tion that everyone cannot be first, it is clear that the difficulty
of the target must be proportioned to the severity of the
weeding out process which must take place before the com-
petitors can be arranged in numerical order. The old 7in.
bull had an area proportional to 49. Last year’s 5in. bull
at 25 gave practically half the area, this being obviously too
big a drop. The new size is 6ins., which squared out gives
36 for the proportional area. When the size of bull ap-
proaches in size the space representing the natural dispersion
of the shots, comparisons are only fair when based on area,
instead of on diameter. The decision to adopt a diameter
midway between s5ins. and 7ins. certainly fits in with the
practical shooting experiences of last season. The 1zin.
area of black remains, probably because the same target can
so be used for class firing as well as for competitions carried
out under Bisley conditions. The ioner ring is no longer
limited to the boundary of the black disc which one instinc-
tively desires to continue calling the bull. Its diameter is
15ins., thus giving a white circle 14in. beyond the black
circumference. Another change concerns the targets which
bave hitherto been khaki-coloured. In future they will be a
grey-blue. A running deer of this colour will be somewhat
of a novelty; but the change is certainly justified in the dis-
appearing and other targets which have hitherto been so hard
to distinguish in a bad light. The above information is
conveyed in a circular issued by the National Rifle Associa-
tion. A similar official document announces that the invitation
to send a team of riflemen to Australia has been accepted,
subject to raising the necessary funds. The present idea is
for the team to arrive in Australia early in October, a time
of year which suggests pleasant visions to those who remain
at home with an English winter in prospect.

The Birmingham Gunmakers’ Kssociation.—Mcr. W. H.
Hughes presided at a harmonious gathering of the Birming-
hamn and Provincial Gunmakers’ Association. In reviewing
the past year's work he called attention to the very satis-
factory revenue account, which shows a further addition to
the already substantial fund which had been accumulated.
He was unable to report a satisfactory issue to the attempts
which have been made to secure a revision of those clauses in
the Pistols Act which have proved hurtful to trade interests

/

without, it is contended, materially enhancing public 'safety.
In a similar fashion the efforts of the Association to secure a
modification of the Indian Arms Act restrictions have not
had a fruitful result. A few remarks on the Spurious Sports
Bill, now before Parliament, sufficed to complete the tale of
woe, the Chairman pointing out that the gun trade’s worst
enemy is mischievious legislation by the Government. By
rather a curious coincidence Mr. Bonehill immediately jumped
up and suggested that the Government ought to formulate a
compulsory standardization of gunpowder, whereby manu-
facturers would be forced to bring out an article of properly
regulated streogth, in just the same way that the gun con-
versely must not go below a definite power of resistance.
What is sauce for the goose is equally sauce for the gander,
and on the principle that misfortunes are easier to bear when
shared with others Mr. Bonehill's idea was that the powder
maker ought to be restricted in some way or another. The
only difficulty about belling the cat is to show means by which
a standard strength of powder can be set up, with a reason-
able probability that that strength will properly forecast the
behaviour of the cartridge into which the powder is loaded.
The most careful powder maker finds considerable difficulty
in keeping his product within the limits which are defined by
the conditions under which it may be used. Certainly as
things stand at present, the small private loader is responsible
for greater variations in the behaviour of the cartridge than
can be accounted for in the action of the powder, When a
reliable grade of loading has been assured it will be time
enough to enquire whether the powder can be more closely
standardised than at present. For the moment the powder
maker must strike an average between the variations in guns
and in loading which everyone must admit. When extremes
meet, a degree of violence may result, which at first sight
seems attributable to the powder alone. Careful experimen-
tation frequently shows that the powder is a useful scapegoat
which compulsory standardization would kill.

The Explosives Committee.—It is impossible to deny the
gravity of the charges which underlie a letter which appeared
in the Times of the 1gth ult. The letter consists of the
following questions, and the writer at any rate seems to have
convinced the editor that his allegations can be sustained :—
(1) Whether it is not the case that the person entrusted by
the committee with the control of its expensive laboratory at
Woolwich has been summarily dismissed ? (2) Whether the
case is not of a character justifying prosecution? (3) Whether

. any such prosecution has been undertaken, and, if not, why

not? (4) Whether the person in question was at the time of
his appointment either an acknowledged authority upon
explosives, or had proved his capacity for original research in
any serious sense of the word ? (5) Whether the laboratory
has furnished the Committee of National Defence with a
single practical suggestion beyond the statement that it could
not improve upon the cordite already in use? (6) Whether
it has produced a single scientific paper of the smallest value?
(7) Whether the laboratory, though full of expensive appa-
ratus of miscellaneous kinds, is not wanting in fundamental
appliances for the serious study of explosives? (8) What is
the cost to the country of this sham Charlottenburg? (9)
Whether the Treasury has not for some time protested
against the misdirected and useless expenditure, but in vain ?
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o BREAKING UP CARTRIDGES.

IT may b. remembered that in commenting on the report
of an accident which recently occurred during the illegal
breaking up of cartridges, the present state of the law was
emphatically condemned. Capt. Thomson, H.M. Chief
Inspector of Explosives,? wrote expressing regret that a
journal, which had hitherto upheld the Department’s efforts
towards ensuring the safe treatment of explosives, should
deliberately encourage a dangerous infraction of the law.
Some months have now elapsed since these events trans-
pired; and the subject is now taken up afresh, because the
existing state of affairs is unsatisfactory on both sides.
Cartridges are constantly broken up on registered premises
as a regular trade operation; and the legal maxim quoted by
' Capt. Thomson de minimis non curat lex is a frail Barrier
to protect the gunmaker from a charge of manslaughter
should a fatal accident ensue. The inspectors of explosives
naturally hesitate to authorize a process which they regard
as dangerous when carried out beyond the scope of factory
regulations, and the object of the present article is to voice a
feeling which the trade cannot itself express. To deal first
of all with the question of danger. The accidents which have
happened on registered premises consequent on the illegal
breaking up of cartridges amount to five in number since the
Explosives Act, 1875, came into force.
been injured, but none killed. On April 14, 1886, an accident
occurred at 88 Fleet Street, through the explosion of a
pin-fire cartridge, and two persons were injured. On
November 3, 1887, at Edinburgh, a man was injured during
the illegal breaking up of cartridges. In September, 18go, at
143 Queen Victoria Street, another person was injured under
similar circumstances. In February, 19oo, one person was
injured when opening a rim-fire cartridge. In March this
year, at Dublin, four persons were injured in the accident
which occurred whilst breaking up revolver cartridges under
conditions which admittedly courted disaster. A summary
of these cases does not confirm the view that breaking up
cartridges is a dangerous operation when carried out under
a suitable code of regulations.

To deal with the legal aspect of the position. Section 105
of the Act forbids the unmaking of an explosive away from a
factory ; but destroying it in a safe mannper is not unmaking.
Another section forbids making explosives except in licensed
factories, but the loading of cartridges is specially exempted
from the range of manufacturing operations. Various other
exemptions show a desire to study practical convenience.
One must, however, face the existing anomaly that to load a
cartridge is not manufacture, but to unload it is. The
anomaly arises from the circumstance that the whole cart-
ridge had necessarily to be classified as an explosive, and be
treated as such in transit and storage for considerations of
public safety. There seems in consequence to be no reason
why a beginning should not be made by relaxing the present
restrictions in respect to sporting cartridges. These are
loaded in large quantities up and.down the country, and it
should be recognised that a man who is competent to load
must be competent to unload any worthless stock which has
accumulated. The recovered components have a high in-
trinsic value, but one which would nevertheless disappear if
the cartridges had to be sent to a licensed factory for

Nine persons have

treatment. The usual method of proceeding to break up
cartridges under the protection of the legal principle already
quoted, is to nick the paper tube with a knife (a bronze
instrument would be worthless), tear away the side of the
case, spill out the shot, release the wads and shake the
powder into a bowl. Certain obvious precautions should be
taken, and if danger still exists it is certainly no greater than
is involved in crossing the street.

With rifle cartridges on the other hand very different con-
ditions must be admitted to exist. The expert loader of
sporting cartridges is not necessarily a safe man to trust with
the breaking up of rifle or revolver ammunition. Never

- having loaded it, he may lack experience in knowing how to

treat it. If a man of sense, he would limit the quantity of
loose powder which accumulated in the immediate vicinity
of the operation. But further than that he might easily fail
to go. Each class of cartridge presents its own problems.
Express or military ammunition with hard jacketted bullets
can be removed by proceeding in a certain way with a vice
and a piece of rag. The cap can only be withdrawn, without
a special machine, by an interesting application of hydraulics.
At the finish the component parts are of little value, and the
chief gain is in the fact that the explosive ingredients have
been removed and can be destroyed. Rifle or revolver
cartridges with firmly crimped lead bullets are more difficult
to deal with, and special circumstances apply in special
cases. Rim-fire cartridges should under no circumstances
be unmade, the only safe plan is to explode them in a special
oven with or without the bullets according to whether or not
they can easily be extracted.

The main question having now been discussed in a way
which it is hoped will not cause offence to H.M. Inspectors of
Explosives a few suggestions may be permitted. As a general
principle it might be recognised that sporting cartridges can
be unmade in trade quantities by persons authorized to load,
and under conditions to be laid down by H.M. Inspectors.
The present state of the law regarding rifle and revolver
cartridges might be upheld, with the added force which would
follow the removal of a restriction which is not observed.
But in certain special circumstances as for instance in the
case of rifle makers of high repute and carrying on business
in distant places, breaking up might be allowed under con-
ditions fully safeguarding the life and limb of the operator
and entirely safe for all other persons. Whether or not the
present law can be harmonised with the granting of such a
privilege is for H.M. Inspectors alone to decide, but rules for
the conduct of breaking up operations should certainly be
framed and published. If then cartridges of a prohibited
kind were broken up in an unauthorized place, the responsi-
bility for infringing the law’ would be in no wise diminished.
The breaker up might unsuccessfully plead the de minimis
principle; but there would be no innocent victims of acci-
denf® where the safeguarding rules had been observed. In
this connection a most valuable letter has been received from
Messrs. Eley Brothers, who have had a very large experience
in unmaking old stocks of cartridged, both for themselves and
for customers. In it they make suggestions for safeguarding
all kinds of breaking up operations, hints which will prove of
value when the time comes for drafting a code of instructions.
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THE DEPARTMENTAL COMMITTEE ON BOBBINITE.‘

COAL-GETTING

ON the 14th December the Bobbinite Committee completed
the task which, in the course of its investigation it had
deemed expedient to undertake, viz., to carry out a series
of practical shot-firing experiments with a view to ascer-
taining, as nearly as possible, the comparative values of
different classes of * permitted " explosives for coal-getting.

Since the introduction of safety explosives in coal mines
the question of their inferiority to gunpowder as regards
production of round coal has been raised and debated again
and again, and the opinions expressed on the subject from
time to time, frequently backed by numerical results of
systematic trials, have varied like the wind. Some pro-
nounced dead against the new supersedents, whilst others,
ou the contrary, came to the conclusion that there was very
little to choose. This diversity of opinion was, perhaps,
not to be wondered at, seeing that gunpowder was an old
and trusted friend, cheap and easy to manipulate, whilst the
newcomers required special handling and cost more money,
the latter circumstance being, in itselt, a moment of suspicion
from the miner's point of view. But apart from the matters
of mere prejudice, it would appear that local conditions of
working and of the coal itself were not always taken duly
into account when comparing results. At all events, many
of the reports which appeared from time to time contained
views which were either highly exaggerated or only superfici-
ally inferred.

Some seven or eight years ago a number of colliery
managers in the Midlands made what appears to have been
a thorough investigation of the matter and the majority of
them found that the safety explosives then in use generally
gave from 1 to 2 per cent. more dross than gunpowder, a
result which it is interesting to recall for comparison with those
given below. For, although Bobbinite must be acknowledged
to be a decided and interesting improvement on the ordinary
black powder with regard to safety, it is still a gunpowder
variety, and retains some of the characteristics of its class.
The advantage to the miners of being able to send their
trucks to bank with a high proportion of large coal is
obvious, and the claim that Bobbinite gave far better results
in this respect than the rest of the permitted explosives had
been so-strongly brought to the notice of the Departmental
Committee that the members ultimately decided to see for
themselves. Hence these trials.

For comparison with Bobbinite, three other permitted
explosives, viz., Carbonite, Ammonite and Saxonite, were
selected as representative of their class, and it was arranged
to conduct the trials at four different collieries, the names
of which will be found in the tables below. About 50 tons
of coal were got with each explosive at each colliery, the
stalls being cleaned up before and after the use of each
explosive. The trucks were sent up with a special mark,
and their contents carefully screened and weighed, 1} in.
to 14 in. mesh being chosen as the dividing line between
round and small coal. The local inspectors of mines were
in charge of the experiments in each case, representatives
of the different manufacturers being, however, invited to be
present and to advise as to the quantity and method of
firing the explosives used.

EXPERIMENTS.

The arrangements underground were perfect, and the
experiments were conducted with that thoroughness and
impartiality which one is justified in expecting and accus-
tomed to meet with in connection with governmental work
of this kind.

Everything went without a hitch save, on one or two
occasions, the late arrival of explosives sent by rail, and
also, perhaps, in regard to the above named representatives’
advice which, indeed, was not incapable of missing the mark
under such exceptional circumstances and in face of such
ever-changing local conditions as were frequently met with.

The following are the tabulated results of the trials:—

Bobbinite. Carbonite. Ammonite. Saxonite.

Large.|Small.| Large.| Small. Larie. Small. LarEe. Small.
C T.C.|T.C.|T.C.|T.C.| T. C. 3

T.C.|T.C.|T. . C. T.C
Don PedroPit,Whit-| 41 193 12 04| 40 63 11 11 9%

88 103 18 6 | 40 93| 14
wood Colliery ...[(TT"7%)|(23'8%,)|(T7-79%)1(22-8%)|(74'3%)((25°T%) | (74°1%)(25'8%)

Victoria Colliery, | 7810 |89 11 |70 &6 |87 19 (8210 |46 8|91 3| 54 17
Ebbw Vale 1| (65°0%)!(36°0% ) |(84°9%)| (35°19%)|(64-0%,) (36°0%)|(62°4%)|(87°6%)
Moor Green Colliery| 8 7 | 10 91| 88 73| 12 4} 87 183/ 18 93/ 87 1 |18 8}
(Eastwood) [ (78:6%,)|(21°49%) | (T6:8% ) |(24-29%) |(T8'6%) |(36-4%)|(T3"7%) (26'8%)
Ystradgynlais 4 8| 910|926 9| 816 | — — |29 9| 9 8
(Swansea)... ... |(B1:8%)!(18°7%,)((75:0%)((35°0%)| — —  |(76:4%)((28:6%)

8 Colljieries
Totals  ...[195 43| 71 103/176 8} 70 104(158 14 | 78 198 231 91 5%
(78-2%)|(26:8% )| (T1-8%)1(28°T%,) (68" 4%)|(81'6%)|(68'5%)!(81°5%)

266 T. 15} C. |25 T. 183 C. | 281 T. 171 C. | 289 T. 83 C.

Quantity of Explosives used per ton of Coal gotten.
(a) Calculated on large coal only. (b) Calculated on gross.

Bobbinite. Carbonite. | Ammonite. Saxonite.

a b a b a b a b
oz. 0z. . 0. 0L oz. oz oz. 0z
Don Pedro ... .| 381 296 211 168 218 158 14 107
(Total 10 1bs.) (Total § Ibs. | (Total 5 1bs. | (Total 4 Ibs.
6 oz.) 20z.) 2 0zs.)
Moor Green ... | 214 168 ' 130 o099 1123 091 1'14 080
(Total 5 Ibs. J (Total 8 Ibs. | (Total 21bs. | (Total 2 Ibs.
2 oz.) 2 o0z.) 14} oz,) 10 0z.)
Victoria... .| 818 204 198 128 1115 074 118 07
(Total 14 1bs. ' (Total 8 1bs. | (Total 6 1bs. | (Total 6 1bs.
6oz) 11 oz.) 16 oz.) 7 oz.)
Ystradgynlais ... .| 806 249 34 265 261 199
&y (Total 71bs.: (Total 5 lbs. —_— (Total ¢ lbs.
143 oz.) 10 ozs.) 123 oz.)
(8 pits Ol.u)
Average... 306 262 202 148 141 O 149 102

“I(Total 87 Ibs. (Total 22 Ibs. | (Total 18 Ibs. | (Total 18 Ibs.
64 oz.) 13 oz.) 154 oz.) 4 oz.)

A copious commentary on these results and the conclu-
sions to be drawn therefrom will be found in the Mine
Inspectors’ Reports when published. Meanwhile one signifi-
cant suggestion, at least, seems inseparable from their
import, that, namely, of “classification,” and if this
principle of gradation be extended to the whole question of
safety, both as regards mines and explosives—and there is,
indeed, good ground for believing that such will be case—
then the Bobbinite Committee may be said to have succeeded
in laying down an equitable basis for future research and
control. It. has thereby completed its labours in a spirit
acceptable to all parties concerned—an achievement neither
easy nor frequent.
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THE SINGLE TRIGGER LITIGATION.

IN the Chancery Division of the High Court of Justice an
action, Robertson v. Purdey, came on for hearing on Decem-
ber 15th. The case, which is of considerable interest to
patentees of single-trigger gun mechanism and to the gun
trade generally, was taken in King’s Bench Court No. 1
before Mr. Justice Parker.

The plaintiff, Mr. John Robertson, trading as Boss & Co.,
sought an injunction to restrain the defendants, Messrs.
James Purdey & Sons, from infringing letters patent granted
in 1894 to the plaintiff for an invention relating to the trigger
mechanism ofp double-barrelled guns. In this patent, No.
22,894 of 1894 (abridged and illustrated in these columns in
December, 1895) various methods were described for pro-
ducing single-trigger gun actions, in which a trigger release,
and subsequent pull, both performed involuntarily by the
finger of the shooter immediately after the discharge of the
first barrel, were relied upon to actuate mechanism for the
prevention of unintentional dual discharges. The invention
could be carried into effect in various ways, and numerous
modifications were described in the specification to which
a very considerable number of drawings was appended. In
all cases the mechanism required, or was intended to require
three distinct pulls for the discharge of the two barrels, an
in this principle lay the essence of the invention. Defendants
denied infringement, pleaded the priority of a patent No.
13,130 of 1894 granted to William Nobbs (abridged and illus-
trated in these columns February, 1898), and contended that
plaintiff's patent was invalid by reason of anticipation.

Mr. T. Terrell, K.C., and Mr. Courtney Terrell appeared
for the plaintiff, and Mr. A. J. Walter, K.C., and Mr. Gray for
the defendants.

On December 15th Mr. T. Terrell, K.C., opened the case for
the plaintiff, and dealt broadly with the issues raised. On
Monday, December 17th, and Tuesday, December 18th,
expert witnesses were examined on patent specifications and
on the construction of mechanisms. On December 19th Mr.
John Robertson’s evidence concluded the case for the plain-
tiff. After the luncheon interval Mr. Walter opened for the
defence, and expert evidence was given concerning the
Robertson patent and the alleged anticipation of Nobbs.
Mr. William Baker, of Birmingham, gave evidence concern-
ing anticipation by certain guns alleged to have been fitted
by himself with single-trigger mechanism in 1883. In these
guns the principle of the three pulls was alleged to have
been employed. On Thursday, December 2oth Mr. Baker’s
examination was concluded, and Mr. W. P. Jones, of Birming-
ham, Mr. H. A. A, Thorn (Charles Lancaster) and Mr. Frank
Murray (Webley & Scott, Ld.) gave corroborative evidence
concerning guns fitted with Mr. Baker’'s mechanism of 1883.
Mr. Athol Purdey and Mr. William Nobbs were examined
concerning the alleged anticipation by the Nobbs patent of
1894 and by guns made as therein described. This concluded
the case for the defence. Mr. Terrell desired to call further
evidence regarding the alleged anticipation by the Baker
guns, and the further hearing was adjourned, the case to be
put into the list for January 17th, 1907.

In opening the case on December 15th Mr. T. Terrell dealt
at some length with the history of the use of single triggers
to actuate the two locks of sporting guns or other double-
barrelled fire-arms. On December 17th Mr. C. Bauer, a
member of the firm of Bauer & Imrie, patent agents, gave
evidence at great length concerning the specification of
Robertson of 1894 and the alleged anticipation of Nobbs of
the same year, He explained very fully to his Lordship the
action of the Robertson mechanism. He did not consider it
possible that the mechanism indicated in Nobbs’s provisional
specification could have been of the three-pull type. In the
final specification the voluntary pull was indicated, but not
in the provisional. Cross-examined by Mr. Walter, witness
said that single trigger mechanisms were old. The use of
a swinging piece (switching blade) was also old. He did not
consider that a device for arresting the movement was the
only new feature disclosed in Robertson's specification. The
arrest alone was not enough. On December 18th Mr.

Bauer’s cross-examination was concluded. Re-examined by
Mr. Terrell, the witness said that in the Frovisional specifi-
cation of Nobbs there was no indication of knowledge of the
involuntary pull. In the complete, there was reference to
a three-pull mechanism, but the figures were not consistent
with the use of three-pulls to actuate the mechanism as drawn.
He thought that between the filing of the provisional and the
complete, the invention of Robertson had become known.
Mr. Walter with some heat ‘protested against the suggestion.
On the previous day he hadp read a letter dated July, 1894,
in which knowledge of the three-pulls was clearly shown, and
the provisional patent of Robertson was not filed until
November of that year.

Professor C. V. Boys gave evidence concerning chiefly the
patent of Nobbs. He did not consider that the provisional
specification was in any way consistent with a knowledge of,
and an intention to make use of, the three-pulls. Mr. John
Robertson, the plaintiff, examined by Mr. Terrell, said he was
the patentee of the three-pull mechanism for which pro-
visional protection was obtained in November, 1894. In
December of that year he had an exhibition of the invention.
He did not show the mechanism, but explained the system
and showed the three-pulls on unloaded guns. Pressed,
later on, as to whether he suggested that something was
learnt from his exhibition in December, 1894, before the com-
plete specification of Nobbs was filed, he said he did. This
concluded the plaintiff's case, and Mr. Courtney Terrell
addressed the court.

Mr. A. J. Walter, K.C,, in opening the defence, said there
were four issues put forward. Firstthe prior manfacture and
use of guns with Baker's mechanism of 1883; second the
prior manufacture and use of guns with Nobbs mechanism of
1894 ; third that Nobbs, and not Robertson, was the first
inventor; and fourth that letters patent had issued to Nobbs
in priority of Robertson. As concerning the Baker guns,
evidence would be given to show their existence and use.
Manufacture and sale of guns made according to Nobb's
specification would also be proved. Mr. James Swinburne,
engineering expert, said he had read the specifications of
Nobbs and of Robertson. The mechanisms described differed
widely in detail, but the essential principle was in both cases
the same. Nobbs anticipated Rogertson. He had seen the
model, working as a two-pull, which purported to represent
one of the Nobbs mechanisms. The two-pull model was
absurd and had useless mechanism introduced in it.

Mr. William Baker, of Birmingham, was next examined.
He said that he was a gun lock maker. In 1882, he had, in
conjunction with a Mr. David Bentley, provisionally patented
a single-trigger mechanism. The patent was No. 4,766 of
1882. It had never been completed, because after a number
of the mechanisms had been made, it was found that the
guns went off both barrels together. He was told of this,
and to overcome it he fitted an intercepting limb to prevent
the slide, which was mounted on the trigger, reaching the
left sear until the trigger had been pulled a second time.
There were then three pulls needed to fire the two barrels,
and the guns worked all right. He had made three of them
in 1883, and two were still in existence. One of them had
been submitted for consideration to Mr. Webley in 1883, but
Mr. Webley had not purchased the invention. Re-examined
by Mr. Walter : He had fitted two guns with the same three-
pull mechanism for Mr. W. P. Jones, of Birmingham. Mr.
W. P. Jones said that in May, 1883, he had had a gun fitted

. with the Baker single-trigger, and in June of that year he sold

it to Carr Bros., of Huddersfield. Later in the year he had
another, and he sent it to Mr. Reilly, of E. M. Reilly & Co.,
London, to try. The Carr gun had come back to him, and
had then been sold to Mr. Charles Lancaster. It was in good
ordlfr, but-gummed up with oil. He sent it to Baker to be put
right.

Mr. Henry A. A. Thorn (Charles Lancaster) said he had
read a report in Land and Water in 1893 concerning a
three-pull single trigger gun in the possession of Mr. W. P.
Jones. Had borrowed the gun from Mr. Jones in 1896, and
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had carefully examined the mechanism. The trigger carried
a sliding bar and the sliding motion after the first pull was
intercepted, and resumed only after the involuntary pull bad
taken place.” He knew of the existence of the gun which
had been sold to Mr. Carr. When it came again into Mr.
Jones’s possession he had bought it. He knew that an
article describing Mr. Jones’s gun had appeared in the Shoot-
ing Times of December gth, 1893. (This article was also
read.) Cross-examined—He bhad not permitted either the
plaintiff or defendants to have possession of the Carr gun.
He knew from experience of previous litigation the import-
ance of an anticipating mechanism ; he did not consider that
any single-trigger mechanism at present in existence could be
absolutely relied on never to fail in use. He had furniture
filed by Mr. Baker and fitted to a hammerless ejector. It was
precisely the same in principle as the single-trigger work in
the Carr gun. He considered that in a hammer gun a three-
pull single-trigger was dangerous. To let down the two
hammers the trigger had to be pulled three times, and that
might easily cause an accident. He would never recom-
mend a three-pull hammer gun, but this objection did not
apply to a hammerless. Mr. Frank T. Murray, managing
director of Messrs. Webley & Scott, Ld., produced the
letter book of the firm of P. Webley & Son containing a
press copy of the letter from Mr. T. W. Webley to Mr. W. R.
Leeson respecting the Baker mechanism. The date of it
was February 7th, 1893. Mr. Webley was now dead. Wit-
ness did not know what finally became of the three-pull
single trigger referred to in the letter. His attention person-
ally had not been called to the three-pull gun of 1883, until
early in April, 1903, when Mr. Baker recalled the circum-
stances to the mind of Mr. T. W. Webley, and the copy of
the letter now produced was searched for and found. Mr.
Newton,a member of the firm of Messrs. Newton & Sons,
patent agents, said that a letter dated July 2nd, 1894, had
been received by them from Messrs. Purdey & Sons, and had
remained in their possession until it had been required for
the purposes of this case. An explanation of the mechanism
to be protected, a single trigger requiring three pulls to
release in succession the two locks, was given. Cross-
examined—The drawings in the specification were made from
the mechanism contained in a complete gun.

Mr. Athol Purdey said that he was the writer of the letter
dated July 2nd, 1894, which was sent to Messrs. Newton &
Sons. The gun had been made previously and had been
shot. It had a three-pull switching blade mechanism,
Re-examined—His firm did not sell very many single trigger
guns. They did not recommend them. Mr. W. Nobbs, the
patentee of the mechanism of 1894, said that Messrs. Purdey
& Sons had experimented with single triggers in 1883. The
mechanism was not a success, and it had been thrown aside.
In 1894 attention was again directed to single triggers, and
he tried to find out. why the old mechanism discharged both
barrels together. He did not fire the guns. That was not
his business.
beld in two hands and not at the shoulder it worked pro-
perly. He made experiments, and at last arrived at the
mechanism described in his specification, the trigger requir-
ing three pulls to discharge the two barrels. This witness
was not cross-examined.

Mr. Terrell stated that he would have more witnesses to

call. The further hearing was adjonrned to the next sittings.

It was found that if the gun was fired when

THE EXPLOSION AT WITTEN
(WESTPHALIA).

ConsIDERABLE difficulty has, according to the Cologne
Gazette, been met with in tracing the cause of the great
explosion at the Roburite Factory, owing to the deplorable

.fact that but few of those who witnessed its earlier stages

and might have described what happened after the first out-
break of fire are amongst the survivors. The following
statement is abbreviated from the report of an expert as a

‘result of his inquiry into the circumstances of the disaster :—

Flames were first seen issuing from the upper part of the
building where the storing tanks containing unfinished
Roburite, the production of several days, were situated.
The fire-hose was at once connected to the hydrant, and
efforts were made to extinguish the fire. Meanwhile the
day-fireman and the coachman of the factory, both of whom
lived close to the works, had also arrived on the scene.
The first explosion, which doubtless took place in the mixing-
house, soon afterwards occurred. Flying particles of burning
matter were scattered all over the factory, and the conflag-
ration soon spread to other buildings, involving considerable
quantities of raw materials, such as Ammonium Nitrate,
various hydrocarbons, etc., which, under the influence of
intense heat, would doubtless be capable of exploding.
Judging from the size of the crater left at the site of the
demolished store-house, there is little doubt that it was there
that the second, and by far the more formidable, explosion
took place. As far as can be ascertained, the first explosion
occurred about half-an-hour after the outbreak of the fire,
the second explosion about an hour later. The fire then
continued to burn, fed by occasional local explosions, until
nothing was left of the factory but smouldering brick heaps.
Of the Roburite stock in the packing-house close to the
entrance to the works, where it was stored ready for dispatch
the next day, the whole (some 45 cases) remained intact.
The magazine stock likewise escaped damage, and was
safely removed the next morning. It is very remarkable,
and well-nigh impossible to explain how a quantity of half
finished Roburite, which at no time is easy to ignite, could
spontaneously have caught fire and subsequently even ex-
ploded, and an explanation would seem all the more desirable
seeing that this mysterious occurrence is entirely at variance
with the general impression, even among experts, viz., that
Roburite is incapable of detonation except by means of a
suitable detonator or through the explosion of some other
explosive charge in contact. As regards the second explo-
sion, it was no doubt caused by the action of intense heat.
The large number of persons killed and injured is accounted
for by the widespread disbelief by the sight-seeing spectators
in the possibility of Roburite exploding. Even the superin-
tendent of the factory and his chief chemist were amongst
those who lost their lives through this delusion.

The familar phenomenon attending similar explosions, viz.,
that the window panes in some cases fell outwards through
suction and in others inwards through pressure, was again
observed on this occasion, the former action being particu-
larly noticeable in the direction of Witten whilst the latter
predominated towards Annen. Like in previous cases, the
scene of the explosion was strewn with pieces of wearing
apparel torn from the bodies of the injured.
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ROUND THE TRADE.

Both Mr. William Cullen and Mr. R. B. Pollitt have returned
to their respective spheres of activity in South Africa.

The Government of India are so severe in respect to the
new restrictions that they have forbidden service rifles
attached to the sub-target practice device from passing into
use until the barrels have been bored out.

It was intimated to us on the 30th November last that the
Executive Committee of the Gunmakers’ Association, at a
meeting held on the 25th October last, apgointed Mr. F. B.
Bosworth to the office of Secretary, which had been vacated
by Mr. R.. H. Angier.

According to the financial newspapers the profits of the
Fried. Krupp Company for the year ended Jume 3oth last
amounted to £1,462,867 on a capital of eight millions sterling,
which is to be raised to £9,000,000, by the issue to the
founders’ family of new shares to be paid for in two instalments.

Remembering the famine in Guide Books to the Explosives
Act which followed the going out of print of the last of the
old series, a nice stock was laid in of the new four-shilling
edition. This unfortunate attempt to form, in the interests of
our readers, a corner in this publication has been frustrated
by the issue ot a later edition very much better turned out than
the old one, at the reduced price of two shillings and sixpence.

The De Beers report for the year ending June 3oth last

makes mention of the circumstance that the directors decided .

during the year to form the dynamite factory at West Somer-
set into a separate company, called the Cape Explosives
Works, Ld., with a capital ofy £500,000 in fully paid shares of
£1 each and £750,000 five per cent. debentures, principal
and interest being guaranteed by De Beers Consolidated
Mines. These shares and debentures the company proposes
to hold for the time being, and they represent the purchase
price of the factory.

A most successful meeting of miniature rifle shooters came
to a close with the Astor competition on the 30th November
last. As showing the great importance of the new rifle club
movement from the trade point of view it isinteresting to note
that the total entries recejved during the meeting were 3.224,
and the total shots fired 38,274, Several hundred competitors
took part in the meeting in one way or another, and as Bisley
winners were practically excluded most of these may be
regarded as new customers for the gun trade. The rifies
mostly in evidence in the competitions were the new War
Office mipiature model, and besides the ordinary service rifle,
fitted with the Morris tube, there were a number of ‘2z Lee-
Enfields of B.S.A. and L.S.A. matiufacture. Considéting that
apen ts were the rule, and that the ammuaition was
practically confined to -22's and 297-'230's some surprisingly
good scores were made.

A warning has been issued in the Manchester Courier,
agg ossibly in other newspapers as well, to the following
effect :—* If has been brought to the noticé of thé under-
signed, being the Dahish Company owning and working the
al (Rexer Arms) Damish inventions, that statements have
appeared in the British Press to the effect that the Rexer
Arms Co., Ld., has the practical monopoly of the manu-
facture of the above guns. The undersignéd fhink it therefore
fight to inform the public, both in Gréat Britain and else-
where, that the only patents with which they have parted are
the patents for the United Kingdom and Canada, together
with certaip rights in the British Colonies and Dependencies,
including India, which they sold to Mr. Henry de Morgan
Suell in 1904, subject to the annual payment to the under-
md of certain Royalties. In the above-mentioned countries

, therefore, has Mr. Snell or the Rexer Arms Co.. Ld,,
any special rights or privileges of manufacturing and supply-
ing Rexer guns. The undersigned have retained and continue
to hold all the other patents which they have taken out
throughout the world, and will strictly enforce such patents
whenever and wherever occasion arises.” (Signed) Dansk
Rekylriffel Syndikat.

Mr. S. Salisbury of 13 Mosley Street, Newcastle-on-Tyne
has forwarded a little klet of mining specialities which
include the products of the Lancashire Explosives Co., Ld.,
and the “Composite Detonator,” which is specially constructed
with a view to ensuring complete immunity from miss.fires.

Messrs. Ludw. Loewe & Co., Ld., have once more favoured
us with their Week-at-a-glance diary for the new year, this
being a publication which is found on the desk of many busy
men who have discarded other means of recording their
appointments.

The published apology of Messrs. Phillips, which appears
in our advertising columns, shows that Messrs. Kynoch intend
to uphold price maintenance. This firm’s humiliation has
been completed by the issue of a show-card containing the
same matter and fitted with a brass ring for its suspension
picture fashion.

The London Small Arms Company, true to the principle of
enterprise which has marked their entry into the private rifle
trade, have issued a most usefu! pamphlet giving instructions
as to the best means of starting rifle clubs. The very clear
illustrations have made it possible to condense the verbal
description to a brief compass.

A noteworthy aspect of recent financial journalism is the
extraordinary amount of attention which is paid to the Rexer
Arms Company. This concern constantly forms the subject
of unqualified recommendations to the favourable attention
of investors, not only as a present profit-making concern, but
as a company with important future prospects.

Gunmakers and others will need to pay some attention
during the current year to the new Act for dealing with bribe
and corruption. It is quite impossible from merely reading the
Act to decide whether its provisions will become operative.
The trade associations should certainly take an early opportu-
nity of deciding whether a joint policy should be recommended.
The better class retail trade is to a certain extent a victim of
the blackmailing proclivities of gentlemen’s gentlemen.

The long expected publication of the Birmingham Gun-
makers’ Association has just made its pleasing appeararce, and
one cannot help feeling that the talented committee of that
body have proved as successful in the making of books as in
the making of guns. It is not exactly that they have written
a book in the ordinary sense of the word, but, as busine;g
men, they have jointly compiled a reference treatise whi
contains under its several headings matters upon which the
trade daily requires information. The digest of the histary
of the Birmingham Proof House since the layinf of the founda-
tion stone in 1813 contains many dates and reterences to pro-
cedure which are not readily available elEewhere. 1}:& recent
pamphlet describing the ‘proof marks, Ehglish and fotelgt,
which are recoghised in this country; has been reproduced;
as also have the sh chamber sizes, which were originall
prepared by thid Assoclation ih conjinction with the Gut{
makers’ Association of London, A few tables of metric and
other measurements néxt appear, ahd following that some shot
tables and a reprint of the cdrrert year’s loading insttuttions
smokeless powders, as issued by the Sporting Goods Reviet.
The remainder of the book is mainly occupied with a most
valuablé compilation relating to thé ithport duties on dtths
and ammunition throughout the world. Some of the particu-
lars seem somewhat odd. For instance, springs for Air-gutis.
are subject to sn import duty for India of mearly eleven
shillings each, against a first cost of sixpence or a shilling,
which suggests that special knowledge may be necessary for

vading such an iniquitous charge. The United States tariff
fo'rms an interesting piece of reading to those who have iiot
the particulars fresh in mind. The only free item is shot gan
tubes forged and roughed-bored. The ordinary double-
barrelled gun or rifle ?ays a duty of twenty five shillings and
35 per cent. ad-val. Itseemsaimost superfluous to include
such a country in the list of particulars which are given con-
cerning the regulations in force in connection with British
commercial travellers. The book is published at two shillings
and sixpence, and an extra threepence will secure its dispatch
gost free from the Hon. Secretary at Proof House Hall,

irmingham.
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THE TEMPERATURE OF COM.
BUSTION OF PROPELLANTS.

By F.- W. JonEs.

THE methods in vogue for determining this important
element of an explosive's behaviour have been described in
this journal on-several occasions, more particularly in the
issues of September and October, 1go4, the matter was
discussed in detail, and later in January, 1906, Cordite was
taken as an example in illustration of the methods. The
subject has again been brought to the front by the publi-
cation of Sir Andrew. Noble’s Researches on Explosives,
Part 1V., which was reviewed in the last issue. Noble gives
temperatures of combustion for several propellants, and
also describes his method of calculating them. These tem-
peratures are in some instances about double the figure
obtained by the more usual methods. The reason is appa-
rent on examining Noble's formula. It is, accordingly, only
right in the interests of science, to point out where Noble’s
figures are questionable and to show reasons why this view is
taken. . :

“In the first instance it is necessary to enquire—what is
temperature. The hotness of a body is determined by the
physical action this same degree of hotness has on special
substances. Water, boiling under normal conditions, and
ice thawing under normal corditions, are taken as standards,
the amount of hotness or temperature separating these two
states of water is in the Centigrade scale of temperature, taken
as equal to 100 degrees. Beyond these two limits the scale
is extended by assuming the observed behaviour of the
special substances per:unit of temperature within the limits,
is of the same degree beyond the limits, i.e., that the
expansion of mercury between o° C, and 100° C. per unit
of temperature is the same at say 200° C. The so-called
perfect gases fulfil the above conditions of constant be-
‘haviour, and it is by means of the gas thermometer that the
scale of temperature has been, and is extended. It has
frequently been estimated by direct experiment that such a
gas enclosed in a vessel at atmospheric pressure and 0° C.

has its pressuré increased to (1 4 ;;2.9.6)‘ atmos., when sub-

mitted to the temperature of boiling water, i.e., 100° C.
If the same rate of increase of pressure coincident with
.rise of temperature is taken as correct: beyond 100° C.,
then at 272'6° C. the pressure would become (l + -Z;’%:-g
= 2 atmos., in other words -a rise in temperature of
273° C. in round figures, doubles the pressure of the en-
-closed gases. The scale of temperature is an arbitrary one,
and just as the standard yard or metre is of national
importance and stored with every care, so it is with the stan-
dard gas-thermometer. The scale, however, of this latter
instrument depends on the relation of pressure and volume
of a perfect gas, and with explosives, fortunately, the gases
_evolved take the place of the gas-thermometer.
According to the notation of the Kinetic Theory of gases
the pressure is given by : v
p=4dvs e (1)
"Where d is the weight of gas per unit volume and v is the
mean velocity of the molecules. Now a perfect gas enclosed

in a vessel at 0° C. will have its pressure doubled when
raised to 273° C., obviously d remains constant, and there-
fore the square of the mean molecular velocity at 2739 C. must
be double that at o® C., viz., the square of the mean
molecular velocity increases in direct proportion to the rise
in temperature, and is a measure of the same. Now, as
the pressure is directly proportional to the square of the
mean molecular velocity, this is also a measure of tempera-
ture. This, however, is not true at high gaseous deunsities,
because it has been found that at these high densities the
pressure increases more rapidly than the square of the mean
molecular velocity, the explanation being as follows :—

Let the figure represent at a given instant a small unif of
the enclosed vessel containing gases'at high density, let the
internal round figures represent the

volume of the molecules, the space between them being the
free space between the molecules. Now, assuming any
temperature, and therefore, mean molecular velocity, it is
obvious that the larger the volumes of the molecules and the
sinaller the space between them, the more frequently will the
molecules, in their movements and impacts, pass through the
boundary and be replaced by others, or for the same reason
strike the supporting walls of the vessel. The formula (1)
depends upon the momentuin lost and gained by each mole-
cule as it strikes and rebounds from the vessel's walls and the
number of times they strike in a second. This latter factor is
clearly directly proportional to the mean molecular velocity
and inversely proportional to the free space in which the
molecules move about. Consequently for gases under high
pressure and great density, a given increase in the mean
‘molecular velocity will produce a greater effect on pressure
than the same increase would produce in the same gases at a
lower density. An enclosed perfect gas, at atmospheric
pressure and o° C. has gg'g per cent. of its volume, free
intermolecular space but the same gas pumped up to a
pressure of 665 atmos. at 0° C. has only 60 per cent. of
its volume free intermolecular space. This latter density
exists for a volume of perfect gasésequal to the gases evolved
on firing Mark I. Cordite at a'density of o's.

It has been pointed out that the true index of the present
scales of temperature is the square of the mean molecular
velocity, and it temperature is measured by pressure. obviously

a correction must be made for the volume of the molecules.

If v is the volume of our vessel and b the volume of the mole-
cules then the real volume in which the gases move about is
(v—2>). In these formulz, b is known as the co-volume or the
volume of the ‘molecular spheres of action.” Theory is in
reality an explanation of experience; it is not always true,
because more than one explanation is possible, but when theory
is used to rewrite the results of the experiments on which it was
formed, it is in accordance with experience and may be taken
as a condensation of all experiments. Sarrau gives for the
value of the co-volume #;; the volume the gases would
occupy at o° C. and atmospheric pressure, assuming they
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behaved as perfect gases. This value was taken from experi-
ments on gases at different temperatures and up to pressures
of over 300 atmos.

In the behaviour of gases experience demands another
correction, and to bring this about physicists have suggested
that when molecules strike one another, especially dead
straight, they approach so near to one another that they
cohere and affect for a short time the after movements which
take place. This correction is called cohesion, and it has
been found that its nature is such that at high temperatures
and gaseous densities it may be ignored. There is therefore
no need to consider cokesion when dealing with explosives,
and it has been ignored in the following :— ,

Let v = the volume of the enclosed vessel,

p, = the pressure at o deg. C. due to the gases, assuming
they behave as perfect gases,

p, = the pressure observed when the temperature is ¢,

p, = atmospheric pressure,

v, = the volume of the gases per gramme, at p, and
0° C., assuming they behave as perfect gases
(this is known also as the specific volume),

we have by Van der Waal’s and Clausius’.
P (v=b=Rr=p,v, (2)

therefore p, =9, v—v—o'b 3)

also p, (v—-20)= R(l + 2—;3) Subtracting from this ex-
pression relation (z), and then dividing the result by (2) one
obtains
R —-t—
(P —py) (v —=0b) _ " 273

pFiv=b T &

whence ¢ =273  2%h 2} e @

. pl .
When calculating temperature it is best to take p, and p, in
atmos. The values of p, and v, are given by the experiment,
and p, is obtained from (3), and lastly ¢ from (4).

The value of ¢, the temperature of combustion, given by (4),
is the maximum value of temperature. This is. clear on
enquiring into the assumption and possible errors in the
observations when taking the pressure and the total volume
of gases per gramme or the specific volume of explosives fired
in closed chambers. The following errors may exist, viz.:—
The crushers may give erroneous readings, i.e., the relation
of decrement to pressure may be erroneous by faulty table
or crusher, or the pressure may be put on partly dynamically,
the table used being a statical one. These errors in general
give too high a pressure, but it must be admitted that the
error may be the other way. Again, the general movement
of the gases during the combustion of the explosive may take
the form of a blow on the piston’s head, and give a result in
excess of the pressure which is due to temperature alome.
Cooling during combustion conversely reduces the pressure.
On the average Noble * faired ” his pressures to lower values
than those he obtained, possibly with the idea that the
existing errors tended to increase the readings. In passing
it may be noted that these latest closed chamber pressures
for Mark I. cordite are considerably higher than Noble’s
previous results. The volume of the total gases per gramme,
i.e., the specific volume, may be greater at the moment of

complete combustion than found at o° C., and this would
materially reduce the calculated temperature—e.g., if dis-
sociation took place to such an extent that only the simplest
gases existed at the maximum pressure, the specific volume
for Cordite Mark 1. at density o5 would be 1067 cc.'s,
instead of 798'8 cc.’s by Noble’s tables, and the calculated
temperature would be only about half that obtained by
Noble’s specific volume. - It is probable that dissociation to
some extent does take place, and this is the main reason for
regarding the calculated temperatures higher than the real.
Another doubtful point is the value of the volume of the
‘““molecular spheres of action,” viz., the smallest space the
molecules require under the given conditions. That obtained
by experiment is larger than the molecules would occupy if
at rest, and it may be that at the very high molecular velocity
which obtains on the combustion of explosives the co-volume
is greater than that found at moderate temperatures. This
point may be better appreciated when note is taken of the
fact that the mean molecular velocity of hydrogen at o° C.
is about 6,000 f.-s., whilst at the temperature of combustion
of cordite hydrogen has a mean velocity of about 20,000 f.-s.

With a proper appreciation of the points here made it
should be clear that the temperatures of combustion of ex-
plosives calculated from the pressure and specific volume are
the maximum possible temperatures, unless, of course, the
work of physicists and chemists is absolutely ignored, and
mere wild guesses are substituted. The fact that the high
temperatures and pressures which obtain during the com-
bustion of explosives are beyond the limits of the experiments
on which gaseous laws are based is no justification in itself
for disregarding them, and substituting others found to be
inaccurate at moderate temperatures and pressures.

The application of expressions (3) and (4) to the details
furnished by Noble’s tables enables one to calculate the
maximum temperature of combustion. This has been done
for several propellants, and the values so calculated set out
under the column W. & C. (Van der Waal’s and Clausius’)
in the table below, along with those Noble obtains from the
same details. It will be noticed that Noble’s temperatures
increase rapidly with the density, the increase amounting
from about 60 % to over 100 % One would have thought
that these great differences in temperature, due to density
alone, would have made the most fearless scientist hesitate
and call in question the method of calculation adopted.
However, Noble explains these ‘differences by the assump-
tion that at low densities dissociation is very active,
whilst at high densities it is practically absent. Later it will
be shown that, contrary to this view, Noble’s results support
Berthelot’s early experiments that dissociation is independent”
of pressure or gaseous density. A much simpler explana-
tion of Noble'’s results is here suggested. Noble calculates
temperature from (4), but obtains p, as follows :—

1 =2, !;o
that is to say, he ignores the co-volume (compare with (3)).
This omission of the co-volume has not much effect on the
low densities, but as the density increases and the volume
of the *“molecular spheres of action’ takes up more and more
of the bomb the error becomes greater and greater. There
is only one explanation of this omission on the part of Noble,
and that is inadvertence. No one could suggest that he
would purposely ignore the important work of Regnault,
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Amagat and others, or the scientific explanation of the same
due to Van der \Waal’s and Clausius’. Doubtless if he had
been cognizant of the violence his method does to the work
of these scientists, reasons for adopting it would have found
a place in his researches, instead of the statement that he
was afraid the method he bad employed would not escape
criticism.

Beside the above method of calculating temperature there
is another, which depends on the heat evolved during com-
bustion and the specific heat of the products of combustion.
The heat evolved is measured by noting the rise in temperature
of the water in which the bomb is placed. This measurement
gives the number of degrees of temperature a unit weight
of explosive whielk would elevate a unit weight of water,
1.e., the units of heat per gramme. Obviously, as the specific
heat of water is unity, a given number of units of heat would
raise the products to a temperature obtained by dividing
these units of heat by the mean specific heat of the products.
The units of heat are measured near 15° C., and the water
in the products is liquid; therefore to ascertain the heat
evolved at maximum pressure the heat of volatilization of the
water must be subtracted from the result to obtain the units
of heat for water gaseous.

There are two important sources of error in estimating
temperature from the heat evolved. In the first case the
products found at 15° C. may be quite different to those
existing at the temperature of combustion, 7.e., the watet and
carbon dioxide may be more or less dissociated respectively
into hydrogen and oxygen and carbon monoxide and oxygen.
This throws a great doubt on the value of the beat units and
the calculated temperature, becauge very little dissaciation
would reduce the temperature considerably. One must,
therefore, bear this in mind, remembering that the calculated
temperature is for this reason greater than the real tempera-
ture. If dissociation takes place the simple gases unite after
maximum temperature, and the curve of pressure on cooling
should show this recombination. Such, however, is not the
case, and the matter is still doubtful. The point about dis-
sociation, for temperature calculated from the heat units, is
the same as for those calculated from pressure: it places these
values at the maximum possible. ‘The second source of error
arises from the values adopted for the specific heat of the
products. Gases free to expand have a specific heat greater
than the same gases in enclosed vessels or at constant volume.
In the case of explosives, the latter is the réle. Now the
specific heat at constant volume cannot be measured, and
has to be estimated from that found at constant pressure, by
dividing the latter by the ratio of the specific heats. This
ratio can be determined in several ways, the one in general
use being from the velocity of sound in the particular gas.
Neither the specific heats nor their ratios are constant with
the temperature, and it is quite impossible to observe these
values at high temperatures. Therefore for the temperatures
of combustion of explosives we are entirely dependent on
experiments made with explosive mixtures. Over twenty
years ago MM. Mallard and Le Chatelier, and also MM.
Berthelot and Vieille, investigated this matter independently
by firing bombs filled with explosive gaseous mixtures and

observing the pressures developed, the heat evolved and the’

volume and nature of the products. The effect of cooling,
on the maximum pressure, was eliminated by experiments in

bombs of various capacities, and therefore cooling super-
ficies. The temperature was obtained from the pressure in
the same manner as explained for propellants. The mean
specific heat was then determined by dividing the -heat
evolved by this temperature. Varying the explosive gaseous
mixture, it was possible to ascertain the specific heat of the
usnal products of combustion, between temperatures of
under 2,000° C. and over 5,000° C. For the so-called perfect
gases the method presented few difficulties, but when either
water or carbon dioxide was present, then the results became
doubtful on account of possible dissociation. Berthelot
sought to eliminate these doubts, and gave figures for the
maximum and minimum temperatures. There is no need to
go into that here, the subject may be restricted to the con-
sideration of the maximum limit only. In using these values
for propellants one has to remember that the temperatures
calculated are the maximum. It is not merely a working
backwards to take the values of specific heats from the
experiments with gaseous mixture, because the conditions are
entirely different from those which obtain on firing propel-
lants. The gaseous mixtures had a very low density, so
much so that the consideration of the co-volume had no
effect, and the pressure remained constantly under o-z tons.
If, then, the specific heats obtained under these conditions
give for propellants practically the same temperature as
obtained from pressure, then may it not be affirmed that these
values are fairly correct, and that dissociation is absent or
equally present in both, thus proving, contrary to Noble’s
statement, that dissociation at constant volume is independent
of pressure and a function of temperature only, a result
Berthelot obtained from the experiments with gaseous explo-
sive mixtures. The maximum temperatures given by pressure
and heat are practically identical, and this establishes the
validity of the usual methods for not only gaseous mixtures,
but also explosives fired in closed chambers.

Mallard and -Le Chatelier obtained linear equations from
their own experiments relating specific heat with tempera-
ture, whilst Sarrau has developed similar, but different
equations from Berthelot and Vieille’s experiments. These
two different sets of equations have been used to calculate
temperatures from the details furnished by Noble in his No. 4
researches. These values, so calculated, are set out in the
table below under M. and C. (Mallard and Le Chatelier) and
S. B. and V. (Sarrau’s, Berthelot and Vieille's papers.*)

Noble's calculated temperatures from the heat evolved are
also given in the table. It will be noticed that the latter are
much in excess of either of the former. This is due to Noble
assuming that the specific heat of all the products but carbon
dioxide are the same at near 5,000° C. as at 0o° C. In
the case of carbon dioxide, he took a value given by Holborn
and Austin for 1,400° C., and assumed this was constant
up to about 5,000° C. It may be noted that Sarrau’s equa-

tion gives, within 6 per cent. the same value as Holborn and

Austin for 1,400° C., but at 5,000° C. Sarrau’s figure is nearly
double as much. There is no need to press the anomaly of
Noble's selection of specific heats. Probably these would
never have been proposed if an error had not been made in
the calculation of temperature from pressure.

* The M. & C. equations were given in Arms and Explosives of September,
1904. Sarrau's equations are as follow :—For the perfect gases C = 4'8 + o'ooto ¢
and for carbon dioxide and water C = 6'2 + 00025 ¢, where t = temperature and
C = the specific heat at constant volume.
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TaABLE oF TEMPERATURES.

E? Tempee;::‘\:l: by Temperature by Heat Evolved.
Propellant. 4] T -
‘gﬁ Noble. | W. &C. ‘s. B.& V.| M.&C. | Noble.
Mark 1. 0'1 [3100° C.|2757° C.12850° C.l2823° C.l4665° C.
Cordite | '2(3760 (3060 2894  [2794 4608
' ‘314435 |3251 (2927 2785  |4665
‘414960 3251 3003 ‘2825 4800
, *5 (5270 3060 3117 l2906 5060
I
M.D. lo°1 |2565° C.|2318° C.l2472° C.‘2472° C.i3770°C.
Cordite 213240 2602 2522  |2492  |3790
*3 |3961 2779 12616 2512 3962
‘4 (4551 2924 2786 2621 4290
' *5 5051 (2883 |2978 2759  |4630
Nitrocellulose |0'1 |2415° C.|2176° C.l2191° C.[2230° C.[3195° C.
Rottweil *2 |2815 2214 2270 |2222 3312
‘313335 {2394 ’2394 2362|3520
‘413832 |2542 2580 2384 3742
'5 4212 12634 12664 2508 3977
Italian o't (3060° C.|2771° C.‘3oto° C.[]2850° C.|4889° C.
Ballistite |2 3686 (3090 3019  [2828 14873
- 314235 13167 13039 20987 14897
‘4 14655 (3221 3071 2027 4955
} ‘54930 3123 !3“3 2901|5025
i |

Turning to the table, we may ignore Noble’s pressure
temperatures altogether, and compare the temperatures from
the heat evolved with those calculated on Van der Waal’s
and Clausjus’ relations. Sarrau's results are very close to
the latter; the average difference is less than 4 per cent., and
only in six instances is the difference greater than 5 per cent.
The Mallard and Le Chatelier results are not so close; the
average difference is under 7 per cent., and in two instances
the difference goes over 15 per cent. On the other hand,
Noble's results all differ by over 42 per cent., and average over
53 per cent.. It may be taken as proved that the temperature
calculated by the usual methods give a maximum value, and
as propellants burn in guns near a density of o'z0 we may
say that when fired in guns the temperature of combus-

tion of
: Mark I. Cordite is less than 3060° C.

M. D. . " » 2600° C.
Rottweil » » 2215° C.
Ballistite » »w 3100° C.

It may be interesting to note that the writer calculated the
temperature of combustion, from the chemical composition
of Mark I. Cordite at 2824° C. and M.D. Cordite at
2509° C., when using Mallard and Le Chatelier’s specific
heats.

‘22 CALIBRE CARTRIDGES.

To THE EpIiTOR OF Arms and Explosives.

Sir,—It was with great interest that I read Mr. C. H.
Mann’s letter on 22 cartridges in your December issue, but
for the further guidance of your readers I feel that several
of Mr. Mann’s statements should not be allowed to pass
without comment.

In the first instance it is impossible to speak intelligently
of rim fire cartridges from a critical point of view without
specifying to what make of cartridge the criticism ‘refers.

For this reason paragraph 3 of Mr. Mann's letter means
nothing, and his attempt to express priming composition in
terms of black powder is no more comprehensible.

I might cite a few details of primings to show how con-
siderably they vary in four different makes (a, b, c and d) of
*22 long rifle ammunition.

(a) contained o'10 grains of priming, (b) o'12 grains,
(c) 0'26 grains, and (d) 0°54 grains. (a) and (b) were loaded
with black powder, and (c) and (d) with smokeless powder.

The weight of priming, however, cannot be taken as any
criterion of strength, since the details of the composition
must first be known, and nothing varies more in ‘22 cart-
ridges than the composition of the priming. (a) contained
70 per cent. of fulminate, (b) only 31 per cent., and (d) 73 per
cent., and whilst (b) contained 46 per cent. of ground glass
(d) contained none.

These few figures will suffice to show how impossible it is
to speak in general terms of the power of the priming in rim
fire cartridges.

So far asincreased velocity due to the priming is concerned,
this again is a matter which must be considered individually
for each different make of cartridge.

In a cartridge such as (b), probably the best known and
most used black powder 22 long rifle cartridge on the
market, the force exerted by the priming is far too small
to have any direct influence on the velocity, but indirectly,
of course, it plays its part, since regular and certain ignition
of the powder charge is imperative to successful shooting.
From the very nature of the majority of priming compo-
sitions, they are in no way direct velocity producers. Their
sole duty in the cartridge is to ignite the powder used well
and regularly. As soon as this end is obtained, further
increase of priming or strength of priming, instead of adding
to the velocity, will do the reverse, aud the powder charge,
instead of burning progressively and so exerting its force to
the best advantage as a propellant, will become ignited too
rapidly, the result being increased pressure with diminished
velocity. :

A match may light a fire, but it is not of much interest to
know how many matches a fire is equal to. In a *22 or any
other cartridge the priming is the match, and so long as
it ignites the powder well and regularly, nothing more is
expected of it.

If Mr. Mann had asked himself the following question
before going to print, I do not think that he would have
fallen so easily into his misjudgment of the relation of the
power of the priming to that of the charge. If the priming
in ‘22 calibre rim fire cartridges is equal to 2 grains of black
powder, why do most black powder long rifle ‘22 cartridges
contain a charge of about 4'5 grains instead of twice the
amount of priming and only 2'5 grains of gunpowder? If
Mr. Mann’s suppositions were correct, manufacturers would
willingly jump at the idea, and we should be enjoying ‘22
cartridges at little more than the cost of percussion caps.

The question of lubrication raised by Mr. Mann in his
letter is a point of extreme interest in connection with 22
ammunition, and a recent article in the Field for December
15th on the new K.N. '22 cartridge seems to point to the fact
that a 22 cartridge has been produced which is capable of
maintaining a very high degree of accuracy, although not
lubricated in the ordinary sense of the word. I say in the
ordinary sense of the word, because powders can be produced
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which on combustion yield a certain amount of lubricant, but
whether this is the case with the powder in the new K.N.
‘22 cartridge I cannot say. To attempt lubrication through
the medium of the powder has not up to the present yielded
brilliant results, and the maintained accuracy of a 22 cart-
ridge such as the new K.N. in absence of apparent lubrication
might be explained on other lines. It is probably more than
a coincidence that with the introduction of the new K.N. -22
cartridge one reads in-your December issue of a solvent
principally designed for removing lead or alloys rich in lead
from the barrel of a rifle, this solvent being a patent belonging
to the makers of the K.N. ‘22 Cartridge. I am not a Sherlock
Holmes, but I fancy that by putting two and two together
I can see here a possible explanation of the maintained
accuracy of the K.N. *22 cartridges, in spite of the apparent
absence of lubrication. To suggest that a cartridge with
a lead bullet and a priming comprised largely of mercury
fulminate may contain all the elements necessary for its
lubrication may require some explanation, but an elementary
knowledge of chemistry will show it to be at least a possibility.

In the firing of a ‘22 cartridge the passage of the bullet
down the barrel smears the interior of the barrel with a
film of metal, chiefly lead. The bullet is followed up by
the products of combustion from the charge and priming,
which contain some mercury vapour from the explosion of
the mercury fulminate in the priming. Is it not possible
that some of this mercury vapour may combine with the
film of lead in the barrel and so produce a pasty lead-
mercury amalgam which may act as an excelleht lubricant ?

It is a well-known fact amongst riflemen that in order to
get a rifle into good shooting trim, it is necessary to put a
few so-called ‘‘ warmers ” through. In the case of the new
K.N. 22 cartridge might not these preliminary shots be more
appropriately termed * lubricators " ? and I would venture to
suggest that the indifferent target obtained by the Field in
the first group of ten shots, was not due to any fault of the
bedding of the rifle in the rest but rather to the condition of
the barrel. Once the barrel became sufficiently lubricated,
the shooting was constantly accurate.

L. BarTON.
Charlton, Kent, Dec. 20th, 1906.

APPLICATIONS FOR PATENTS.
NOVEMBER 19—DECEMBER 15, 1906.

3,004A. Elevating Gear for Guns. A. T. Dawson and G. T.
Buckham. (Date of application under Rule 5, February 8,

1906).
i 3,004B. Recoil Apparatus for Guns. A. T. Dawson and G. T.
Buckham. (Date of application under Rule 5, February 8,

1906) |
Builet Proof Shields. S. C. N. Macklin.

26,156.

26,251. Targets. - A, Chapman.

26,346. Cartridge Belt. M. Pedersen.

26,373. Slings for Rifles, R. N. Kelsey.

26,386. Firing Mechanism for Ordnance. A. T. Dawson and
G. T. Buckham.

26,440. Miniature Rifle Targets. F. Bode.

26,611.* Device for Attaching Revolvers to Walking Sticks.
H. Renfors.

26,740. Targets. G. Griffin.

26,749.* Automatic Pistols. A. Martin. (Date of application in
France, November 25, 1905).

Rifle Magazines. J. H. Matthews and J. Mues.

Drop-down Small Arms. 'W. Baker.

R. A. Rogers and F. Cantelo.

26,859.
26,903.
26,906. Targets.
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26,924. Rifle Magazine and Attachment. G. MacLeay.

26,939. Elevating and Loading Gear for Guns. A. T. Dawson
and G. T. Buckham.

26.948. Loading Derricks for Breech-loading Guns. A. T. Dawson
“and G. T. Buckham.

26,960. Ordnance Sighting Apparatus. A. T. Dawson and G. T.
Buckham.

27,115* Percussion Fuses. C. Puff.

27,131.  Air-Guns. L. B. Taylor.

27.200. Rifle Ranges and Targets. E. W. Chant.

27,281. Target Cards. G. W. Green.

27,295. Gun Sights. A. F. Petch and R. Redpath.

27,318. Apparatus for Electrically Firing Mines. K. Schaffler.

27,342. Bullets. G. Hookham and Kynoch, Ltd.

27,366. Sighting Optical Appliance. D. C. Taylor.

27,394. Ordnance Breech Mechanism. C. Holmstrom and E.
Middleton.

27,422. Machine Gun Trigger Mechanism. A. G. Bloxam.

27,444. Ordnance Percussion Tubes. H. Hale.

27,538. Rifle Practice Apparatus. F. Mitchell.

27,696. Machine Gun. W. H. Fitz-Gerald.

27.765. Ordnance Percussion Tubes. H. Hale.

27,848. Shrapnel Shell. G. G. M. Hardingham.

27,890. Gun Recoil-Brakes. E. ]. Mead.

28,029.* Gun Recoil-Brake. J. A. Deport.

Explosives. King's Norton Metal Co., Ld., T. A, Bayliss,

. H. M. Smith and H. W. Brownsdon.

28,188.* Small Arms. R. Hill and J. V. Smith.

28,208. Projectiles. A. Greenwood.

28,273.* Small Arms. R. Hill and J. V. Smith.

28,323.* Ordnance Elevating Gear. Fried. Krupp, A.-G.
of application in Germany, March 20, 1906)

28,324.* Ordnance Cartridge Loading. Fried. Krupp, A.-G. (Date

of application in Germany, March 10, 1906).

Gun Carriages. A. T. Dawson and G. T. Buckbam.

28,432. Chronographs. H. J. Robinson and K{noch Ld.

28,501.* Projectiles. J A. Bon. (Date of application in France,
March 13, 1906).

28,530. Sighting Instruments. A. Konig. )

28,704. Quick-Firing Guns. A. T. Dawson and G. T. Buckham.

28,706.* Ordnance Firing Mechanism. E. Schneider.

28,717. Range Finders. R. W. J. Johnston.

28,053.

(Date

28,391.

* These applications were accompanied by complete Specifications.

SPECIFICATIONS PUBLISHED.

NOVEMBER 22—DLCEMBER 20, 1906.
COMPILED BY HENRY TARRANT.

23,533 (1905). Automatic Rifle Mechanism. T.R. R. Ashton,
London. The mechanism described in this patent is an
improved form of that dealt with in specification No.19,096 ;
19o3. The bolt is re-designed, the gas cylinder is situated
below instead of at the side of the barrel, two recoil springs
are provided—one each side of the cylinder, and other
parts have been modified to improve the mechanism
generally. Accepted November 15, 1906.

25,081 (1905). Solvents for Nitrocellulose. A. T. Cocking and
Kynoch, Ltd.,, Birmingham. It has been discovered that

strips or sheets of nitrocellulose after treatment with ether:

and alcohol are liable to curl or become distorted on leaving
the machine on account of the rapid evaporation of the
ether. Certain manufacturing difficuities are also ex-
perienced in the gelatinisation of the higher forms of nitro-
cellulose when either acetone, acetic ether, or amyl acetate
are used as solvents. It is proposed by the patentees to
overcome both these difficulties by using a mixture of acetone
and alcohol—the proportion of the two ingredients being
chosen with an eye to the degree of nitration of the nitro-
cellulose used. Accepted November 1, 1906.

25,208 (1905). Motor Gun Carriage. E. B Ludlow, Oundle.
A motor gun carriage in which the gun is mounted on the
fore-part on two road wheels. The motor is arranged at the
rear on a single wheel, and may quickly be turned on a

rotatable table to alter the position of the gun. Accepted
November 29, 1906.
25,885* (1905). Drop Down Barrels of Small Arms. C. F. P.

Stendebach, Germany.
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25,890 (1905). Target Apparatus. H. Phillips, London. The

a tus for miniature ranges described in this patent con-
sists of a tabular framework carrying the targets. A standard
at the firing point also carries a wheel operated by a handle
and adapted to wind the targets backwards and forwards
from the firing point to the end of the range. Accepted
November 8th, 1906.

(1906). Rifle as Aiming Tube for Ordnance. A T. Dawson
and G. T. Buckham, London. The barrel and lock of an
ordinary service rifle minus bolt cover and sights are com-
bined with an adaptor for holding and centering them in the
barrel of a big gun. The firing gear is constructed to enable
the rifle to be discharged either electro-magnetically or
mechanically. Accepted November 15, 1906.

933 (1906). Breech Mechanism of 'Ordnance. C. Holmstrom,
London, and E. Middleton, Sheffield. The mechanism
particularly dealt with in this patent consists of a pair of
cranks mounted on the swinging carrier of the breech block
at a point behind the block. These are adapted to co-
operate with flanges or cam grooves on the face of the block

. for exerting a powerful rearward pull to unseat the obturator
after the block has been angularly displaced to unlock it.
Accepted November 22, 19o6.

2,577 (1906). Target Apparatus.
Birmingham. A target is provided with a spring operated
plunger, the head of which acts either as a * bull" or is
situated just behind the hole representing the ‘ bull.”
When it is struck by a pellet it actuates a ball which rolls up
an incline and strikes a bell. Accepted November 15, 1906.

3,093 (1906). Firing Mechanism of Ordnance. A. T. Dawson
G. T. Buckham, London. Semi-automatic and quick-firing
guns are dealt with in this specification and particularly the
firing pin actuated by a cocking arm operated in the manner
described in patent No. 9,462, 19o4. The recocking device
now described comprises a trigger bar cocked automatically
or by hand adaptetf to be moved against the resistance of a
spring into a position in which it is held by a sear until the
latter is released electromagnetically. Accepted November 29,

24

1906.
3,217 (1906). Position Indicator for S8hooting Parties. A. Riley,
London. A little device for the pocket is provided with a

roller carrying several series of numbers from one to ten.
They are intended to represent the position of the shooters
of a party at each drive. When one drive is finished another
series of numbers is turned round and the shooters are re-
arranged accordingly. Accepted November 15, 1906.

5.495 (1906). A Military Air Rifle. L. Taylor and L. B. Taylor,
Birmingham. An air rifle of the well-known type manu-
factured by the B S.A. Co., Ld. is illustrated as made up to
the same weight and balance as an actual service rifle. A
service stock, a dummy bolt handle and magazine, and the
sights of the short L.-E. rifle are attached to make the air rifle
as nearly as possible resemble the service rifle. The trigger
mechanism and the cylinder of the air rifle have had to be
modified to allow of this construction. Accepted November 1,
1906.

6581* (1906). Nitroglycerine Manufactare. Lieut-Col. F. L.
Nathan, R.A., J. M. Thomson, W. Rintoul and A. Scott.

6,705* (1906). Detonating Composition. W. Venier, Austria.

7:954 (1906). Liners of Ordnance. Colonel H. C. L. Holden,
F.R.S., Woolwich. . Apparatus worked hydraulically is
adapted to insert or withdraw the liners from the barrels of
ordnance. The hydraulic device bears against either the
breech or the muzzle of the gun according to the direction
the liner is to be moved, and a long piston is adapted to
carry the liner towards the hydraulic apparatus. Accepted

. November 1, 1906.

8,246 (1906). Loading Plug of Fixed Barrel Air Rifles The
Birmingham Small Arms Co, Ld, A. H. M. Driver and
G. Norman, Birmingham. The rotatory loading plug of the
B.S.A. air rifle is modified so that a spring takes up any
wear and preserves an air-tight fit of the plug in its socket.
A plate screwed to the side of the body serves as an abut-
ment for the spring. Other modifications are described.
Accepted November 22, 1906.

11,007 (1906). Machine Gun. A. Christophe and P. Menteyne,
France. The machine gun described in this patent has
specially designed magazine apparatus, and close attention
has been paid to the prevention of discharge until breech

W. J. Geary and.]. Little,

block is safely locked. The mechanism is of novel character
and is worked by the recoil in the usual way. Accepted
November 22, 1906.

11,340 (1906). Armour Piercing Projectile. The Marquis Roberto
Imperiali, Italy. An armour piercing shell is adapted to
contain another shell which carries the explosive charge and
the detonating fuse at its nose. The inner shell is inserted
only when the projectile is to be discharged and the impact
crushes the so;t’ metal nose of the charge carrying portion
and ignites the fuse. Accepted November 8, 1906.

13,203 (1906). Target and Bullet Catcher. W. Baker, Reading.
A square metal box is padded at the back so that pellets
entering through the front which is covered by a target may
be collected and used again. The pellets drop into a tray at
the bottom. Accepted November 8, 1906.

13,570 (1906). Automatic Pistol Mechanlsm. W. ]J. Whiting,
Birmingham. This automatic recoil operated pistol is that
which Webley and Scott are manufacturing. The pistol and
its novel features are fully described and illustrated in the
specification. Accepted October 25, 1906.

14,327 (1906). Automatic Pistols. Sociéta Siderurgica, Glisenti,
Italy. Automatic pistol mechanism in which the barrel and
breech are temporarily locked together during recoil by a
block pivoted in the butt. The continued backward move-
ment turns the block over and unlocks barrel and breech.
The trigger arrangement will not allow of the trigger being

pulled until the breech is safely ‘* home.”  Accepted
November 8, 1906.

14,434 (1906). Ordnance with Recoiling Barrels. Rheinische
Metallwaaren und Maschinenfabrik, Germany To pre-

vent guns with recoiling barrels from sinking into soft
ground, and from shifting in a longitudinal direction and to
* brake " the wheels, a * foundation ' is provided consisting
of a plate so connected with the axle tree of the mount that it
can be firmly pressed against the wheels. Accepted
November 8, 1go6.

14,635 (1906). ‘‘Progressive” Combustion Cartridge. A. W.
Schwarloze, Germany. In order to provide for the complete
combustion of a powder charge in a cartridge, a progressive
effect is obtained by separating layers of the powder by discs
of wire gauze. Not until the gauze is brought to a state of
incandescence is the flame from one layer allowed to pene-
trate to the next. Accepted November 1, 1906.

15,216 (1906). Breech Fastening of Drop-down Guns. B. Behr,
Germany. The sides of the barrel or barrels of a sporting
gun are provided with undercut projections adapted to grip
into undercut grooves inside cheeks carried by the action.
The ** trurnion ' on which the barrels hinge work in a slot
as the undercut fastenings take the form of an arc of a circle
and are eccentric to this pivot. Accepted November 8, 1906.

17,060 (1906). Shrapnel 8hells. Fried. Krupp, A-G., Germany.
A shrapnel is provided with a separate charge and a per-
cussion fuse in the bottom of the projectile. A time fuse is
provided in the nose of the projectile so that the shell may
be made to act as a shrapnel or to explode on impact.
Accepted November 8, 1906.

17,414 (1906). Ammonium Nitrate Explosives. B. G. Reschke,
Germany. In a former patent, No. 12,716, 1906, the inventor
covered the use of fennel alone or in conjunction with wood-
meal in the manufacture of ammonium nitrate explosives.
Extended experiments have proved to him that the seeds of
most other specimens of the umbelliferous plants such as
anise, carraway, coriander, parsley, etc., can be used with the
same effects as fennel. Several examples of an explosive
combining these in their constitution are set out in the

patent. Accepted November 22, 1906.
18,222 (1906). Breech Mechanism of Ordnance. Fried. Krupp,
A-G., Germany. Horizontal wedge breech mechanism for

ordnance provided with a thrust lever and apparatus for
discharging the gun by means of a trigger arranged upon the
breech end of the gun is described in this patent. Accepted
November 1, 1906.

20,126 (1906) Fore-End Band for Rifles. T. C. Johnson, U.S.A.
To allow for the expansion or contraction of the fore-end of
a rifle the nose cap may be adjusted by a screw ring working
on a thread on the barrel. The screw ring is held in position
by a spring plunger, the round head of which fits into
recesses in the face of the ring. Accepted November 8, 1906.
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20,531 (1906). Hand-Guard for Gun Barrels. W. S. Alves,
U.S.A. A hand-guard for the barrels of sporting guns is

designed to fill the hand of the shooter, besides protecting it

from heat, when grasping the gun at the shoulder. The
uard is provided also with a spring clip to secure it to the

fore-end of the gun. Accepted November 15, 1906.

19,1 1906). Locomotive Torpedoes. —. Cooke. The vessel

57 a(daptld to contain the compressed air or gas in torpedoes

is usually cyclindrical with rounded ends. To increase

the tensile strength for a given pressure the patentee makes

this vessel spherical instead of cylindrical. Accepted
November 29, 1906.

* These Specifications are more fully described under
¢ Selected Patents.”

SELECTED PATENTS.

MANUFACTURE OF NITROGLYCERINE.

6,581 (1906). Lieut.-Col. F. L. Nathan, R.A,, J. M. Thomson,
W. Rintoul and A. Scott, Waltham Abbey. It has been the
custom to manufacture nitroglycerine by adding glycerine to a
mixture of nitric and sulphuric acids. The nitric acid in the
mixture is what is known as fuming nitric acid and the sulphuric
acid contains about 96 % of H,SO,. By this method it is possible
to obtain a yield in ordinary apparatus of about 210 - 215 parts of
nitroglycerine to every 1oo parts of glycerine used.

The patentees modify the manufacture to obtain an increased
yield of nitroglycerine. The amount of mixed acids necessary is
decreased and a plant of reduced capacity for a given weight of
nitroglycerine can be used by the new method. The quantity of
waste acids requiring dinitration and concentration is decreased
involving less loss of nitroglycerine in the waste acids. The cost of
finished nitroglycerine is reduced.

The method consists in nitrating the glycerine in a mixture of
hordhausen acid and fuming nitric acid, the proportion of nitric
acid to sulphuric acid being greatly increased compared with the
proportion in ordinary use. The resulting acids are approximately
the same as usual. Ten parts by weight of glycerine are gradually
run into a mixture of acids containing 28 parts by weight of
nitric acid (of which g1'5% is HNO,) and 34 parts by weight
of hordhausen sulphuric acid (containing about 20 % of SO,).
The nitroglycerine formed is separated from the waste acid in
the usual manner, the yield being 230 % of the glycerine used. As
temperature and physical considerations rule, other proportions
than 20% of hordhausen acid may be used. Accepted November 29,

1906.

BARRELS OF DROP-DOWN GUNS.

25,885 (1905). C. F. P. Stendebach, Germany. The arrange-
ment described in this specification of the barrels in break down
guas is designed to offer as much resistance as possible to the two
different directions of strain which the pressure of the powder
gases is stated to set up. The one tends to draw the barrel away
from the breech and the other to cause the barrel to drop, whilst
in the case of double-barrelled guns the discharged barrel has a
tendency to turn sideways. To prevent these movements the
joint pin or the pivot on which the barrels work when opening or
closing the gun has been placed in the axis of the bore and dovetail
ribs concentric with this pivot have been made to engage with
grooves in the breech frame. Even this arrangement is said to be
attended by certain disadvantages and the patentee proposes there-
fore to set the pivot of the barrel above the axis of the bore as is
illustrated in the drawing reproduced.

The pivot a is situated above the axis of the bore and the ribs b
are arranged upon the sides of the barrels and are intended chiefly
to carry the pull of the barrels when the gun is discharged. The

lump c is constructed to move concentrically to the pivot @ and to
have a hook-like hold in the breech body when the gun is closed.

To lock the cartridges within the chambers the *‘ lock piece " d
is adapted to fit tight against a locking body face e. The piece d
is pivoted to the barrels at f and its back surface forms an arc of a
circle struck from the joint pin a. To relieve the hinge the projec-
tions g engage recesses in the faces of the barrel walls. The barrels
are locked on the closed position by a bolt such as & which engages
a recess in the lump c.
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Ina modified arrangement described in the patent, the *‘lock piece’’
is not pivoted to the barrels. It is held in the action by a pin and
slot connection, and is moved upwards when the gun is broken
down. In another construction of a three-barrelled gun the joint
pin is situated between the two top shot barrels and the bottom

rifle barrel. Accepted November 22, 1906.
DETONATING COMPOSITION.
6,705 (1go6). W. Venier, Austria. A new explosive composition

is dealt with in this specification. It consists of chlorate of potash,
a mercuric compound prepared in a special manner, and sulphfxr,
and is of especial use in the preparation of primers. The mercurial
compound is prepared by passing acetylene gas (C,H,) through an
ammoniacal solution of a suitable mercuric salt, such as nitrate of
mercury (Hg(NO,),). A white compound is produced by this
preparation and it is said to be much more explosive than fulminate
of mercury. Two parts of-this compound are mixed with four
parts of chlorate of potash, and one part of sulphur. The explosive
so formed may be exploded by a very weak electric current, and is
safe to handle. Accepted November 15, 1906.
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The New Express Calibres.—A very short time has sufficed
to justify in some measure the belief which was expressed in
this column to the effect that the new Indian Arms Act order
might prove a blessing in disguise. As a set-off against the
trouble and inconvenience which undoubtedly arose from the
wastage of much valuable stock in trade hands is the corres-
ponding need for sportsmen to admit that their old and
well-tried ‘450 rifles have been rendered obsolete as regards
use in India. Whatever may be the losses which the trade
have incurred those losses are to some exteat covered by the
boom in novel: calibres which has undoubtedly begun. A
careful examination of conditions has already convinced
certain gunmakers that the new 465, *470 or *475 rifle can be
made a better all-round sporting weapon than the ‘450 whose
place it takes. A larger space for powder, a greater area of
bullet base, and the opportunity to develop relatively light
bullets with enhanced velocity, all favour the opening up of
new conceptions and specifications. Why the high-power
express rifle should for so long have been dominated by the
military density of bullet is difficult to see. Mr. Purdey in
years gone by departed from the *450 military and substituted
an “express train’’ bullet of less weight propelled at an
enhanced velocity. History has been long in repeating itself,
but there can at last be no reason to doubt that coincidently
with the nominal enlargement of the ‘450 calibre there will
be a very real lightening of the bullet and enhancement of
velocity. The deerstalker cannot afford to use a rifle firing
with *303 trajectories when the flatness of the Maanlicher is
available. The full weight bullets with enhanced velocity

have an excess of power which produces various inconveni-
ences in recoil and elsewhere. But with lessened weight of
bullet, and an increased velocity giving over-compensation as
regards trajectory, it may prove possible to combine proper-
ties hitherto regarded as essentially separate and distinct.
However, the introduction of new calibres must not be too
closely associated with the improvements which are possible
i all bores as regards bringing the bullet weight into closer
relation than at present with the work it is called on to per-
form. The enlarged ‘450's nevertheless pave the way for
increasing bore without adding proportionately to weight.

The 8ervice Rifle Cartridge.—The prolonged delay in turning
to account the improved conditions presented by M.D.S.
cordite can only be attributed to the disability which was so
clearly emphasized in these columans when it made its first
appearance. Strip cordite of the new composition is hard
and unyielding. It cannot, therefore, be accurately measured
into charges by the operation of a knife which severs a pre-
determined length. Its ballistic and other advantages are
thereby put out of reach until the question of its granulation
into leaflets has been settled. New machinery for loading
and manufacture will be necessitated by the change, and so
radical an alteration of existing methods will be delayed until
other items of the service cartridge have been settled.
International competition in small arms equipment makes a
high velocity light weight bullet an immediate need. The
interior ballistics of the gun and cartridge can easily be
settled, but the greater problem has still to be faced. Flat
trajectory is not necessarily assured until the factor of air
resistance has been settled for each bullet. Supposing this
element is found to fit in with the conditions aimed at, the
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flat trajectory only gives relatively accurate results as regards
mean elevation. Dispersion then becomes the most urgent
problem of all. Scientific rules do not exist for settling the
best size, weight and balance of bullet to give a small ratio
of dispersion around the mean trajectory. Experiments
covering a large number of constructions can only settle such
a point. Even then the result is only final as regards the
particular rifle used. The short Lee-Enfield exists in large
quantities ; and it is not in the slightest degree certain that a
length of barrel which was conceived under wrong beliefs will
do justice to a cartridge which may only prove satisfactory
given a certain measure of assistance in respect to the design
of the rifle from which it is fired.

The Neglected 20-Bore.—Evidence is always cropping up
which tends to show that the 12-bore gun may not for ever
enjoy the precedence which makes it the most popular
calibre for game guns. Those who cultivate alertness with
regard to future developments must naturally have examined
20-bores from the point of view of endeavouring to ascer-
tain whether modern improvements in nitro powders have
brought small-bore guns nearer to conditions of level compe-
tition with the 12-bore than before. The practical man's
answer must be substantially that all recent improvements
have been directed towards enhancing the efficiency of the
full size cartridge, and that the smaller bore has only been
incidentally improved by the crumbs falling from the master’s
table. From the ballistic standpoint, therefore, the relative
aspect of the two sizes of cartridge has remained unaltered.
Yet on the other hand a quiet change has been taking place
which alters the balance formerly existing between the two
cartridges. Handiness of balance in the gun is more closely
studied than ever before, weight has been diminished, and
the quantity of shot put into the rz-bore has been reduced
and reduced until for the moment bottom level has been
reached. Any further attempt at diminution seems likely
to demand a coincident change in the bore of gun used.
Whether the 16 or 20 will be the size chosen for the next
stage of development is as yet uncertain; but no one has
made it publicly clear what can be done with the 20-bore by
way of a perfectly balanced arm, nor as regards shooting
properties what are the most favourable conditions of pattern
to aim for. Certain it is that the conditions which have made
the one ounce charge of shot a full-grown man's load, justify
progression towards the 7-8ths oz. charge and the still lower
one of § oz., which is the ideal for light recoil in a 20-bore.

Our Lecture on Yelocity Tests.—The current month’s lecture
to young gunmakers presents a curious blending of abstract
suppositions with hard facts. Taking the now widely adopted
test of shot cartridge velocity by the breaking of wires at a
20 yards range a brief and obvious test shows that each
pellet constituting the charge has one chance in 60 of coming
into contact either with a wire or where a wire has been. A
further analysis of chances shows that the average of a series
of records is likely to display the characteristic velocity of
the 6oth pellet, this falling within the cluster which represents
a fair measure of the efficiency of the whole charge. Other
practical deductions have been drawn from the accepted con-
ditions of the test. To the practical man the problems put
forward indicate several possibilities for improving the test.
The present basis of working comprises a total of five wires

placed four inches apart, the area so covered being capable
of allowing a large margin for variation in the alignment of
the gun. Now supposing that the proof guns ordinarily used
can be much more accurately laid than the spacing of the
wires suggests then it might be possible to concentrate the
five wires into an 8-inch band giving a separation between
wire and wire of two inches. By thus bringing the whole of
the wires into the centre of the charge a greater probability
of hitting would be introduced, and it might conceivably
happen that while the general standard of the readings
obtained would not be unduly elevated so as to influence
accepted standards of behaviour the number of low readings
from back pellets might be reduced, thereby eliminating what
appear anomalous results in the absence of the true explana-
tion. The one and only aim of the velocity test is to gain a
practical appreciation of the efficiency of the gun or cartridge
under examination. Consistency from round to round is of
ever increasing importance now that a degree of harmony
between recoil and velocity is looked for, beyond what existed
in the ante-pendulum gun period. To know for certain that
the variations shown from round to round in a series of
velocity tests are materially greater than really exist in
respect to the behaviour of the charge as a whole points
towards the development of an improved distribution of the
wires comprising the screen. The sound wave has abolished
the swinging plate, and in any case the movement of a body
having mass introduces bad conditions, but there is no
reason why the wire system should not be further de\}eloped,
so long as the relative velocity of the front and back pellets
of a charge of shot is not a constantly changing factor liable
to falsify the conclusions derived from the tests made.

The New Master-General of Ordnance.—By the transference
of General Hadden to the highest post it is possible for him
to fill, contractors have lost a good friend. The more one
reads about War Office red tape the more difficult it is to
harmonise these slurs with the personality of such men as the
gallant General. No time is ever wasted in convincing him
that business matters are urgent. He is, in fact, a man with
a singular ability for dealing out prompt and business-like
decisions. Whatever the nature of the difficulty, and no
matter how it may be hedged around with apparent complica-
tions, to gain access to General Hadden has always been
synonymous with getting it settled. His face undoubtedly
reflects the idea of a mind singularly free from worries and
distractions. He tackles a problem with the same direct-
ness with which he views his visitor, and the only anomaly
which his personality presents is the youthfulness of his
demeanour, and the fact that he has risen so high in the
service whilst showing no signs of wear. To say so much is
to risk the charge of applying undue adulation to one whose
success in admistration depends on the co-working of many
master minds ; but it is impossible to resist the charm of a
strong personality, and however the credit for the achieve-
ments of General Hadden’s department may be allocated, of
one thing there is no doubt, that he is a chief of the highest
order, and one whose departure can only be excused on the
grounds that there is higher work for him to do in another
direction. As Master-General of Ordnance he becomes
fourth military member of the Army Council, and as such is
brought into direct contact with the most vital problems of
national defence,
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COLLIERY EXPLOSIVES.

THE issue of a new Order under the Coal Mines Regulation
Act, 1896, dated the 17th December last, marks a further
advance in the steps which have been taken by the Home
Office to secure an ever increasing measure of safety for
workers in coal mines. The new Order, which comes into
force on the 1st of March next is a codification of all previous
orders, and does not include any strikingly new matter except
as regards the employment of safety fuse and igniters as
distinguished from electric firing apparatius. A strong wish
was expressed by various colliery proprietors to be allowed
to continue the use of fuse in dangerous mines, subject to
such restrictions and prohibitions as would make their use
safe in such circumstances. A schedule of the tests and
conditions with which such fuse must comply was issued in
May last in the form of a memorandum. In spite of the
apparent severity of the conditions laid down, Messrs.
Bickford Smith & Co., Ld., have been successful in getting
an igniter fuse on to the ‘ permitted igniter fuse” list. It
consists of a length of fuse, with the igniter permanently
attached thereto by a cemented joint. The combined arrange-
ment has shown itself capable of satisfying severe tests as
regards incombustibility of the wrapping and inability to
ignite a gas mixture. It accordingly appears in the Second
Schedule as Bickford's Igniter Fuse, and a very ample
specification ensures a strict adherence to the system of
construction which enabled the fuse to pass the tests laid
down. The enterprise which has enabled Messrs. Bickford
to submit the only fuse and igniter which has so far achieved
the distinction of being permitted is worthy of high com-
mendation. The only difficulty which for the moment besets
the path of its wide commercial use is concerned with the
classification under which it may fall in the list of explosives.
Safety fuse falls within Class V1., Division I., and has all the
privileges which are accorded to ‘‘safety cartridges’ for
instance. The addition of the igniter introduces conditions
governing transport which hardly seem appropriate for a box
of material not obviously liable to explode en massc. Safety
cartridges contain their own means of ignition, but are not
liable to explode in bulk, and it may well happen that tests
will demonstrate the same in regard to igniter fuses, and
thereby make out a case for modifying the present classification.
As regards the explosives themselves the new Order gives
no indication of the present trend of view in the Home Office.
The intention is to superpose the German test on that con-
ducted at Woolwich, and not to allow any explosives to be
used in dangerous coal mines unless they pass both tests.
The prohibition will not be absolute in that those which have
passed the Woolwich test only will still be eligible for use in
coal getting, but not for the more dangerous work of brush.
ing. Even then this qualified permission will only apply to
mines naturally wet throughout, or artificially watered so as
to be secure from the risk of a widespread explosion through-
out the mine. The obvious policy of H.M. Inspectors of
Explosives is to raise the standard of security year by year,
at no time asking impossibilities of the manufacturer but
always stimulating him to devise explosives which will
minimise risk even though they can never hope to attain the
ideal of complete immunity from danger. The present
instalment of reform is justified by past expcrience.

WAR OFFICE PATENTS.

The muteness which has followed another incident in War
Office adminstration, whilst showing a praiseworthy desire to
avoid unhelpful newspaper comment, demonstrates none the
less clearly that the system which governs War Office patents
is bad for everybody. A technical committee is formed for
the curiously related duties of examining ideas submitted from
outside and hatching novelties from within. Individuals
cannot be attacked when acting within the four corners of
specifically sanctioned regulations. This much may, however,
be said, viz., that for a body composed individually of gentle-
men of the highest per.sonal honour, the War Office do
things which in the abstract do not seem right. Invention
consists in a happy combination, usually of well known ideas,
to produce a new result and so give embodiment to some-
thing which comprises as a whole a patentable novelty. When
a new need arises manufacturers are invited to submit rival
plans for carrying out a skeleton specification. In submitting
their plans they must disclose what is, and what is not,
patented. By a process of judicious selection the War Office
arrive at a concrete device or combination. With the know-
ledge which becomes theirs they can usually take a clearer
survey of the problem to be solved than any individual
contributor of ideas. Oftentimes the greatest merit exists in
an unpatented item amongst the competing plans submitted.
This is selected. \Where honours are easy between the
patented and the unpatented, the former is chosen. In the
rare instances where the protected idea is the only one practic-
able it stands a chance of adoption. The employee may
feel sore if his prospects of a bonus, towards which he has
laboured unceasingly. evaporate in thin air; but the con-
tractor adopts the philosophical attitude, that he lives by
manufacture rather than by invention. Up to this point the
War Office principle is so well known that the individual who
feels surprised at the treatment he receives must be ruled out
of court as an innocent with his wisdom teeth still to cut.
But the wound cuts deep into the flesh when it is-realized
that there are inventors and inventors. The judicial function
of deciding on the merits of another's ideas cannot be har-
monized with an attitude of direct competition with the person
whose claims are under consideration. Whether the judicial

‘person be aiming at evading the patents submitted for

adoption by achieving the now clearly defined purpose by
an unpatented process, or whether he aims at taking out a
private patent, the result is the same, professional etiquette
has been infringed and a sense of grievance has been created.
It is destructive of the highest conceptions of administration
that individuals working on War Office pay should acquire
vested rights in the ideas they make their own. Too much of
their knowledge is acquired by the privileged conditions under
which they work, and the only patentee of War Office inven-
tions should be the Secretary of State himself. The bonus of
money or money's worth should be abolished in respect to all
who act in a judicial capacity, and the examination of outside
inventions should be conducted on the elementary basis of
giving reward where reward has been earned. On the lowest
grounds of self interest the fair policy should pay. The War
Office is the trustee of the nation’s security, and that security
will be forwarded by cultivating cordial relations with those
who are in a position to submit valuable ideas and suggestions
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THE SINGLE-TRIGGER LITIGATION.

THE hearing of the action Robertson v. Purdey was re-
sumed on January 17th before Mr. Justice Parker in the
Cbancery Division of the High Court of Justice. On January
23rd and January 24th counsel for the plaintiff addressed his
Lordship. Judgment was reserved.

Mr. T. Terrell, K.C., and Mr. Courtney Terrell appeared
for the plaintiff, and Mr. A. J. Walter, K.C., and Mr. Gray for
the defendants.

In this action the plaintiff, Mr. John Robertson (Boss &
Co.), sought an injunction restrai’ning defendants, Messrs.
James Purdey & Sons, from infringing a patent of 1894
granted to plaintiff for an inventian relating to single trigger
guns. Defendants denied infringment and pleaded that
plaintiff's patent was invalid by reason of anticipation. The
hearing, extending from December 15th to December 21st,
was reported in these columns last month.

At the resumed hearing on January 17th rebutting evidence
was called on behalf of the plaintiff respecting certain guns
alleged to have been made in or about 1883 which witnesses
had stated were fitted by Mr. W. Baker with single-trigger
mechanism of the three-pull type.

Mr. A. F. Randall gave evidence concerning an article
which had appeared in the Shooting Times of December
19th, 1893. In it was described a single-trigger gun made by
Mr. W. P. Jones, of Birmingham. Witness said he did not
understand this to be a three-pull gun. In the year 1g9oo
witness had seen in the shop of Carr Bros., Huddersfield, a
single-trigger gun. It was in a defective condition and only
one hammer would go down. Cross-examined: He could
not positively identify the gun produced as the Carr gun.

Mr. Dudley Wilson said he was the writer of an article ap-
pearing in Land and Water on August 17th. 1893, describ-
ing a single-trigger made by Mr. Jones. He was sure the
gun was not of three-pull type. Cross-examined, he adhered
to this opinion.

Mr. W. R. Leeson, of Ashford, said he had received from
Mr. T. W. Webley a letter dated February 7th, 1883, and with
it a single-trigger hammerless gun for trial, The gun was
accurately described by Mr. Webley. It was a three-pull.
He had in due course sent to Mr. Webley a report of the
trial. The report was not favourable. The gun worked best
with heavy charges, and it worked as a three-pull when it
worked at all.

This concluded the rebutting evidence, and Mr. A. J.
Walter, K.C., addressed the Court on behalf of the defen-
dants. In a speech of considerable length he summarised
the evidence given, and dealt with the points raised. Antici-
pation by the Baker guns was, he said, admitted, and the
only question to be dealt with was that of sufficiency of publi-
cation. There had been four guns fitted with the Baker
mechanism of 1882, and three of the four were accounted for.
He contended that the ‘ Webley,” the *‘ Carr,"” and the
“ Jones” guns were all fully published anticipations. He
came then to the alleged anticipations by the Purdey guns
made under the Nobbs patent of 1894. Here again there had
been a suggestion that the anticipating mechanisms were not
of the three-pull type. That contention had broken down.
The fact that they were three-pull guns was no longer in dis-
pute. A question of prior grant (the patent of Nobbs pre-

dating the patent of Robertson) arose in this case. It had
been sought to show that in the patent of Nobbs disconformity
and insufficiency of description existed, but this suggestion
bad been disproved. In concluding his speech Mr. Walter
asked his Lordship to state that the plaintiff's invention had
been anticipated boih by Baker and by Nobbs; that in the
Nobbs specification there was neither insufficiency nor dis-
conformity ; that to Nobbs a prior grant had been made by
the Crown; that there had been no infringment by Messrs.
Purdey & Sons ; and that the defendants succeeded on all the
issues raised.

On January 23rd, Mr. T. Terrell, K.C., on behalf of the
plaintiff, dealt with the alleged anticipation by the Baker
single-trigger mechanisms, devoting to this question the whole
day. Baker was said to have made his three-pull mechanisms
in 1883, eleven years before Robertson's invention was
patented. There were only three or four of these guns and
not one of them had been successful. Leeson's report showed
the Webley gun was defective. There was evidence that the
Carr gun was returned because it did not work properly, and
Jones said that he had had to have his gua fitted with a new
trigger plate because he could not get off the second barrel.
All the guns failed, and they all failed for the same reason.
If the Jones gun and the Carr gun, as they existed to-day,
were as they were in 1883 anticipation must be admitted
But anticipation must be proved up to the hilt. Counsel
cited a large number of cases on the question. The evidence
of anticipation rested on Mr. Jones and Mr. Baker. Mr.
Baker had said that in all the guns the mechanism was
exactly the same, and Mr. Leeson's report, in 1883, showed
the first of them to be defective. It followed that all were
defective for they were all the same. His Lordship must be
convinced absolutely and beyond all shadow of doubt of the
character of these mechanisms. If any element of doubt
existed, it was not necessary to reject the evidence, but on
that issue the case for the defendants should be regarded as
non-proven. Counsel contended that the Baker mechanisms
had never had the capacity for a commercial success, and
that they could not invalidate the patent of Robertson. The
sales of guns containing the Baker mechanism were not public
sales in the course of commerce, and there was no evidence
of public user. He submitted in conclusion that the Baker
guns had been abandoned, that of them there had been no
sufficient publication and that the evidence given was insuffi-
cient to establish the plea of anticipation. For these and
other reasons dealt with in detail, he should ask his Lordship
to regard the alleged anticipation by guns containing the
three pull mechanism of 1883 as non-proven, and to hold
that it did not invalidate the Robertson patent of 1894 which
concerned a thoroughly successful mechanism of considerable
monetary value.

On January 24th Mr. Terrell dealt with the alleged antici-
pation of Nobbs. The specification of Nobbs, No. 13,130 of
1894, was earlier in date than the specification of Robertson
of the same year. At that time two-pull single-trigger guns
were well-known, and Nobbs purported to have discovered
something on a different principle. In his provisional specifi-
cation there was not one word to show what that new
principle was. Mr. Purdey’s letter to his patent agents

— e —
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disclosed that it was in fact a three-pull, but it was by the
provisional that the invention must be identified, and counsel
submitted that that condition had not been fulfilled. It
transpired in evidence that Mr. Newton, who drew up the
specification, was blind. Here he thought was to be found
the explanation of the errors of description. There were such
errors also in the complete, although the complete contained
one undoubted reference to three.pulls. Apparently Mr.
Newtop had believed that the mechanism worked on the
involuntary release, whereas it actually did work on the
involuntary pull. On the construction of the patent counsel
contended that the provisional and the complete were alike
insufficient. He cited and considered at length cases bearing
on these points. Another question, apart from that of the
validity of the Nobbs’ patent, was the allegation of prior user
by Purdey guns made with the three-pull mechanism of
Nobbs. That mechanism undeniably existed before the date
of the Robertson patent, but nothing in the user of it
amounted to publication. He submitted in conclusion that
there had been no sufficient publication of the Baker three-
pull mechanism of 1882, no prior user in public of Nobbs’
mechanism of 1894, and no prior grant to Nobbs. If on these
points he had satisfied his Lordship, the case for the plaintiff
had been made out.
His Lordship reserved judgment.

MR. J. T. PEDDIE.

No apology is needed for introducing to our readers the
personality of Mr. J. Taylor Peddie, whose entry to the gun
trade brings to an industry none too well provided with
young recruits a man of undoubted capacity and energy.
Like so many of our alertest men Mr. Peddie is a famed rifle
shot, and he holds views on the relation of rifle shooting
to business enterprise which though in a measure original
carry conviction lo the mind when properly stated. He main-
tains that the faculties which make a good shot, and enable
him to triumph over his fellow competitors comprise before
everything else the quality of keen perception, and that whilst
this trend of mind must be present in the embryo marksman,
nothing develops it quicker and gives it a higher form than
a course of competitive target practice. At any rate, Mr.
Peddie has already many solid achievements to his credit.
He organized the team of Canadians which first captured the
Palma trophy from the Americans. He shot for Scotland in
1905 and last year in the International and Mackinnon
teams, was ninth in the King’s Hundred in 1904, seventh in
1906, and is the winner of endless badges and trophies
signifying his high merit as a rifle shot. Coming to more
technical achievements he is the inventor of the Peddie
windgauge military rifle sight, and though etiquette forbids
giving him credit for the design ultimately adopted for service,
it is at least certain that he did a lot to educate the official
mind to appreciate the need for such a refinement, even
though he received no direct acknowledgement of his services.
In a similar fashion there can be no doubt that the sudden
conversion of the powers that be to the idea of a cadet
rifle was largely owing to his convincing arguments. The
weights and measurements contained in the specification to
which the War Office Miniature Rifle is now manufactured

were taken from the models Mr. Peddie submitted to the
National Rifle Association. That the War Office took an
interest in his plans was evidenced by the tact that before
anyone knew that Sparkbrook was for sale Mr. Peddie
had concluded arrrangements for its purchase. Though the
money market was not ready to finance the large scheme he
put forward, the stir his plans had made placed him in a
position to negotiate favourable terms with the B.S.A. Com-
pany, who took over his option, and created a mild sensation
by immediately executing the deed of purchase. Mr. Peddie
was, himself, one of the assets taken over in the deal; and it

was not surprising to find that the active development of an
arms business in addition to Government work soon produced a
niche suited to Mr. Peddie’s qualifications. No chief of industry
better knows than Mr. Kirkby, how to delegate work whilst
maintaining close touch and sympathy with all that goes on.
Mr. Peddie’s sphere of activity comprises all that concerns
the management of the commercial side of the gunjand rifle
departments of the B.S.A. Company. This brings our story
up to date : we shall watch with sympathy and interest the
efforts which Mr. Peddie can be relied upon to make in the
direction of strengthening the British gun trade in its weakest
spot. Machine made arms are a legitimate aspect of gun-
making, but in spite of the competence of our mechanicians
the world’s trade is not catered for in Birmingham’s workshops.
The obstacles which have so far hindered the development of
proprietary lines can doubtless be overcome, and even though
the new trade must be sought in other channels than those
falling within the scope of ordinary gunmaking, a rifle is a gun
and it is real gunmaking to turn out rifles by machine
processes.
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ROUND THE TRADE.

Sir Andrew Noble has been reviewing for the benefit of the
members of the Royal Society his experiences with explo-
sives during the past 50 years.

Press references to an army order curtailing the repairs to
be done on rifles in possession of the volunteers is held to be
the forerunner of an issue of the new short rifle. Thec Stan-
dard says the military authorities are quite unanimous
concerning the qualities of the new weapon. This is quite
true : they are.

Mr. Perry F. Nursey has laid down in a letter to the Morning
Post that ‘“ explosive force always makes its escape through
the line of least resistance.” His statement might perhaps
have been less open to criticism had he taken into account the
circumstance that the gases are frequently in such a hurry to
find a vent that a way is oftentimes made along the line of
greatest resistance. Time is the essence of this problem.

The latest Kynoch:Journal contains many good things,
notably a courteous and perfectly fair reply to our criticism
of the arguments which had been used in recommendation of
the new. K.S.G. powder. Another article deals with the
celebrated Woolwich curve denoting the growth of velocity
of the service bullet along the barrel. What with soap,
metrics, gun terminology and mathematical gymnastics, the
number is well worth reading.

The new War Office buildings are now in full occupation,
and the various documents necessary for the transaction of
business have been sorted and ~re-arranged since the
removal. The department which is of main interest to the
trade has been located on the ground floor atthe back of the
building near the corner which is overlooked by the National
Liberal Club. The most speedy means of entrance and exit
is by the back door, so to speak, immediately behind the
Whitehall frontage.

The Teignmouth  magistrates recently had brought before
them the case of Ernest Finch, a local ironmonger, who had
sold a revolver and cartridges to a lad named Barge without
complying with the obligations laid down under the Pistols
Act, 1903. The clerk to the magistrates, in response to the
defendant’s plea of ignorance, expressed surprise that all
sellers of firearms did not receive information from some
society as to what new Acts are passed. The defendant was
not fined, but he had to pay 15s. costs.

At an executive meeting of the Birmingham and Provincial
Gunmakers’ Association held on the 10th ult, Mr. F. C.
Scott, of 80-81, Bath Street, Birmingham. was appointed
a member of the executive committee, and he also undertook
the duties of honorary secretary in succession to Mr. R. J.
Petersen, who recently resigned. Mr. F. C. Scott is the son
of Mr. J. C. Scott, a very active committeeman of the asso-
ciation. A hearty vote of thanks was accorded to the retiring
secretary in acknowledgment of past services.

The Financial News had an article on the 4th ult. dealing
with the first report and balance-sheet of the Explosives and
Chernical Products Company, which had been capitalized in
France to take over the explosives works at Great Qakley.
It seems that the total cash received by the Company in
respect to the shares issued was £7,917. Office expenses,
fees, salaries, etc., had absorbed £3,066, development work at
Great Oakley, {1,637, preliminary expenses, £914. The
accounts do not make it clear that any trading profit has
been realized.

According to the Daily Mail, Mr. Austin, besides his
other invention, has brought from Australia a military rifle
sight which he hopes through the influence of Lord Roberts
and Lord Methuen to get introduced throughout the British
army. One of the chief recommendations of the new sight is
that it inakes an audible click every time a point of adjust-
ment is put on or taken off. Somehow the notion secems to
possess familiar features. The use of Lord Roberts' name is
doubtless unauthorized. Certainly he no longer occupies the
position which enabled him to plump for the short rifle.

Subject to a final audit, the directors of Messrs. Eley Bros.,
Ld., have decided to recommend a dividend of 10s. per
ishare, free of income-tax, for the year ended December 31st
ast.

The Rexer Arr?ls Company have issued to the shareholders
a statement concerning the notice by the Dansk Rekylriffel
Syndikat which have been advertised in various newspapers.
The reply is of a reassuring character.

The President of the board of direction of the Fabrique
Nationale d'Armes de Guerre, Herstal, Liége, has issued a
letter notifying the appointment of Monsieur Alfred Andri,
engineer of State railways, etc., to the post of Directenr of
the Fabrique Nationale.

On December 22nd last British Westfalite was registered
with a capital of £10,007 to adopt an agreement with K.
Kent, and to carry on the business of manufacturers of, and
dealers in, Westfalite and other explosives, electric and other
detonators, etc. There is to be no initial public issue, and
the directors are to be appointed by the signatories.

Recent issues of The Field have contained full advertised
particulars of new rifles and cartridges designed to take the
place of the prohibited 450 calibre. It is understood the
ammunition makers are pushing on fast with the design and
manufacture of sample bullets and cartridges, and that
deliveries are on the point of being made. Messrs. Holland
appear to be the only firm up to date which has publicly
produced the actual article.

An extraordinary general meeting of the shareholders of
the Morris Aiming Tube and Ammunition Co., Ld., was held
on the 4th ult., at the offices of the Company, for the purpose
of considering resolutions having for their object the volun-
tary winding up of the company and the appointment of
liquidators.—Captain J. W. Reid (chairman of the company),
in submitting the resolutions, said that, after conference with
the shareholders and others who were likely to give them
financial assistance, the directors had failed in their endeav-
ours to raise fresh capital or to pull the company into any-
thing like a workable condition. The issue of preference
shares of the Morris-Hawkins Electrical Company, Limited,
which had been suggested at a meeting held in the autumu of
the year, had practically found but few supporters. as out of
322 sharcholders they had bhad only applications from 53 for
the shares offered. Of course, the position of the company
was fully known to all. and the directors had been tiding on
from day to day. living from hand to mouth, to keep the
business going. Now it had come to this—that the deben-
ture-holders had decided to step in, in order to protect their
interests. Notice had been received that application would
be made to the court by the debenture-holders for the
appointment of a receiver and manager; but what the deben-
ture-holders would eventually do he could not say. They,
however, were not acting in any antagonistic spirit, and he
believed they would do all they could on behalf of the ordi-
nary shareholders, as they were large shareholders them-
selves.—In answer to Surgeon-(ieneral Sinclair, the chairman
said that the Morris Tube Company's difficulties were owing,
in a great measure, to the advances of money to the Morris-
Hawkins Llectrical Company, which company had, in the
two years of its existence, done very well, and was just on
the point of making profits when the parent company became
unable to assist it further, owing to the cessation of orders
from His Majesty’s Government. In fact, he attributed the
present position of the Tube Company to the paucity of
Government orders. He might hold out the hope that when
the d<ebenture-holders took over their affairs there might be the
possibility of a reconstruction of the company ; but he could
not say.—Mr. Pemberton suggested that, in order to avoid
liquidation, the shareholders should submit to an assessment
ot 5s. per share; but the chairman remarked that, seeing the
non-success which had attended the debenture and prefer-
ence share issues, there was little possibility of the share-
holders subscribing such a sum.—The resolution for the
voluntary winding up was then put to the meeting and
unanimously agreed to, and Mr. L. J. Husey and Mr. \W. C.
Luff were appointed the liquidators.
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s \/ LECTURES TO YOUNG GUNMAKERS. S

- XLI.—SHOT VELOCITIES OVER 20 YARDS.

' ‘ _ ' Written with the Collaboration of Mr. F. W. Jones.

It is now about 15 years since the Smokeless Powder
Company established a method for testing shot cartridges
which was designed to give for each round the recqil,

pressure, time up the barrel, velocity and pattern. At first:

the velocity was taken over the distance between the muzzle
and the 40 yards target; the interruption of the target
electric circuit being made by a light swing plate forming the
centre of the 6 ft. by 6 ft. target. These 40 yards velocities
were not reliable. If the swing plate were hung too lightly
on its terminals the velocity of the sound wave was regis-
tered, and on the other hand if hung too heavily the
velocities were low and irregular, especially with thin
patterns. Obviously the swing plate system could not be

FiGc. 1.--Reproduction of Mr. Griffith's Chart of the stringing
effects at 20 yards from a choke-bore gun, the outside pellets
having been enlarged to ensure satisfactory reproduction.
Each division equals 15 inches.

used for less distances than 40 yards except at the loss of
the pattern record. These difficulties led two or three
years later to the adoption of the rifle bullet wire screen for
recording the velocity over zo yards, it having been proved
that with a ten-wire screen the patterns were not affected.
This it is believed was the introduction of the wire screen
for shot velocities. Since the Field recommended the wire
screen for taking the velocities of shot-gun cartridges its
adoption has become more general, and enquirers as well as
critics have said—* What is the velocity registered by the
wire screen ?” This question we propose to try and answer
in this Lecture.

To investigate this matter it is necessary to establish the
distribution of the shot charge not only at right angles to the
line of fire, as is customary when taking patterns, but also in
the direction of the line of fire. In fact to determine the
space which contains the charge of shot at the moment when
it arrives at the 2o yards screen, and the distribution of the
pellets in this space. Mr. Griffith made experiments to
determine the lag of the pellets in shot charges at various
ranges. The results of these experiments were described in
the Field of April goth, 1887. Briefly, Griffith’s method
consisted of shooting at a large plate having a 48-in. diameter

1

aperture in it and behind this hole revolving a 12-foot.
diameter wheel so disposed that the pattern fell on a 4-foot
band. The wheel was marked by radial lines six inches.
apart at the perifery and concentric circles three inches
apart, thus dividing the plate into sections. The velocity of
the 4-foot band being greatest at the rim the patterns
obtained were not true to scale, to make them correct the
pellet marks in each section were transferred to a surface
set out in rectangular figures representing 3 ins. by
6 ins. to scale. This transposed pattern then gave the
appearance of a target, say, carried on the side of a train,

_moving at a velocity at right angles to the line of fire, equal

to the rim velocity of the wheel, viz., 200 f.-s. The stationary-

FiG. 2.—A similar 1eproduction of a cylinder pattern.

pattern was observed by placing a sheet of paper over the
48-in. diameter aperture. Two of the patterns thus obtained
are here reproduced. The cartridges used contained 42 grs.
Schultze and 1} ozs. No. 6 shot. Fig. 1 is from the choke
at 20 yards, the stationary pattern has a diameter of 21 inches
and the wheel pattern a length of 40 inches. Fig. 2 is
similarly from a cylinder barrel and has the following
characteristics, viz., stationary pattern of 39-in. diameter
and a wheel pattern of 60 inches long.

A very little consideration will show that these wheel
patterns do not represent the true lag of the pellets. In the
first case the wheel does not travel as fast as the shot, conse-
quently the length shown is short for this reason, and then
again the stationary target has a dimension in the direction
given for lag and the measurement is erroneous for this
reason. To illustrate these points and to show how to
obtain the true length, the choke pattern at 20 yards has
been taken and dealt with in the Fig. 3.

The arrow represents the direction of the wheel’s motion.
B C is the diameter of the stationary pattern and A C the
length on the wheel. Now let us assume that the front
pellets near C strike the target as soon as any other pellets
and that the rear pellets near E as late as any other pellets.
Then let B E be made as much. greater than A B as the
shot velocity is greater than the wheel velocity. The pattern’
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4n the direction of fire will then be contained in BC D E, Choke. Cylinder.
moreover, if lines be drawn parallel to A E from points First 5% of pellets 1070 to 1056 ... 1070 to 1054
dividing A C into equal parts, these parallels will show from Next 45% ” ... 1086 to 1030 ... 1054 to 1024
what part of the real pattern the wheel pattern is obtained. . . 45% ” 1030 t0 994 ... 1024 t0o 973
Griffith’s choke pattern at 20 yards was divided into nine Last 5% " 994 to 950 ... 973 to 938

-equal bands, and the figures shown in the rectangle are
those obtained. Obviously the wheel pattern does not give
a view of the pattern at right angle to the line of fire, but in

A

20 {60 | solrz|a0 22Tz ] 21 2

FiG. 3.

‘the absence of a better hypothesis it has been assumed, in
what follows, that it does, the distribution taken being that
shown on the right of C D in Fig. 3. This assumption is
near the truth, because it is similar to that observed in the
much longer patterns at 50 and 60 yards where the parallels
make a much smaller angle with the direction of fire B E.
The lag of the pattern is obviously A B, obtained by deduct-
ing the diameter of the stationary pattern from that obtained
on the wheel. To convert this into the actual length it must
be increased in the ratio of the striking shot velocity to the
wheel velocity. The striking shot velocity has been obtained
from figures published within recent years in the Field; thus
the length for the

Choke at 20 yds. (4o — 21) 850 _ g inches.
200
Cylinder at 20 yds. (60 — 39) Sgg = 894 inches.

The actual length of pattern will be longer than these figures
by as much as the central pellets are in front and behind the
side pellets, not a material amount by the appearance of
Prof. Boy's photographs and Griffith’s targets at long ranges.

For the purpose in view the patterns must be represented
in a diagramatic formm. Thus in- Fig. 4 the choke aund
cylinder patterns at 20 yards are shown. The curves B
indicate the density of the patterns from the first to the last
pellets. It will be seen that the main body of the shot
charge is nearer the front pellets than the rear pellets, and
also that with the choke pattern the dense part occurs
sooner than with the cylinder. The curves A indicate the
growth of the pattern as it passes the screen. Also the
straight line shows the velocity of the various parts of the
pattern assuming the first pellet has a velocity ot 1.070 f.-s.
over 20 yards. It will be seen that in the choke the thickest
part of the pattern has a velocity between 1,040 f.-s. to
-1,035 f.-s. and that half the pellets have a velocity above
1,030 f.-s.  On the other hand with the cylinder the thickest
part of the pattern has a velocity between 1,025 f.-s. and
1,015 f.-s. and half the pellets have a velocity above 1,025 f.-s
The following table gives further velocity details:—

The other characteristic differences between the two
patterns are obvious from the diagrams.

When taking velocities with a swinging plate over 20 yards,
the first pellet may register if the plate is sensitive enough,
and in any case, the first 5 or 10 % may be taken as making
the record. It must not be forgotten, however, that the
registration of the sound wave is always possible, and
not easily detected, because it is very near that of good shot
cartridges. With wires the sound velocity is not a factor,
and the problem is solved by determining that part of the
charge which is the first to break a wire. At the present
day it is the practice to use five wires four inches apart, thus
covering the choke pattern at 20 yards. In the further con-
sideration of the subject the choke pattern will be taken, the
cartridges containing the standard 1} ozs. of No. 6 shot. By
shooting at paper screens having lines ruled on it, represent-
ing wires, it is possible to ascertain the number of pellets
which on the average will strike the wires. In a particular

test at 20 yards it was found that this average was 5, the
In round anumbers

series being made up of 6, 6, 4 4
1070
1050
/7030
1010
990
9770

9s0

930

Cylinder

5 pellets in the charge is one in every sixty, and the first
pellet to hit is the one which makes the record. Our
problem then becomes one in probabilities. It is a reason-
able assumption that each pellet has the same chance, viz.,
ot th.  Moreover, each group of ten pellets have } th chance
of containing the lucky pellet as they arrive at the screen.
This 3 th chaunce is the same as throwing a six with a single
die when playing dice, and to give our problem a concrete
form it will be investigated and explained with dice.

If unity equals certainty, the probality of throwing a six
in one try with a single die is 3 th, and not to throw a
six § th.  Now, not to throw a six on the first try, but to do
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so on the second is § X } = %, because this is a compound
event, similarly to .
throwon the thirdtry = § X § X3 = Af%

fourth ,, = § X § X § X } = A4 andsoon.
To determine the chance order of throwing a six a die was
thrown and note taken of every time a six appeared, the test
was continued until the six had been thrown a hundred
times, this required 606 tries, or six above theory. On 17
occasions the six was thrown first try; on 14 occasions on
the second try; and 10 times on the third try. Theory
requires 16°6, 14 and 114 respectively. The actual record is
shown on Fig. 5, the smooth curve being the calculated one.

/ 5 10 15 20 25 30

Fig. 5.

With probalities the coincidence of practice with theory is
the nearer the greater the number of events. The test, how-
ever, was continued far enough to show the truth of the law,
and as it is intended to take these actual results to read
velocities from the-curves of Fig. 4, it will then be apparent
how much the recorded velocities may vary by chance, when,
as a matter of fact the real velocity does not vary. Each
throw of the die represents the probality of 10 pellets con-
taining the one which makes the record. Now, let it be
taken as near enough that when a group of 10 pellets breaks
a wire the velocity is that of the last pellet of the group.
Then when chance gives a six at the first throw of our die
this may be taken as equal to the velocity of the roth pellet,
and similarly for the 15th throw the velocity of the 150th
pellet, and so on. The sequence of the .number of throws
necessary to get the six was divided into ten groups, the
velocity for each number was read from Fig. 4, and the
averages for the ten groups were as follow, viz., 1044, 1049,
1047, 1049, 1049, 1051, 1045, 1047, 1037, 1049. Average of
all = 1047. The two series made up of the least and
greatest number of throws were as follow :—

Throws 7 Velocity 1043 Throws 13 Velocity 1033
» 5 ’” 1047 " 18 " 1024
”» 3 ” 1053 ” 2 - » . 1056
" 4 ” 1050 ” 4 " 1050
” 1 " 1060 " 22 " 1016
I 4 ”» 1050 " 2 " 105()
” 11 ” 1036 1) 1 9 1060
” 3 . 1053 ” 7 T 1043
w o2 » 1056 w10 - 1038
' 1 v 1000 v 28 v 996

41 1051 107 1037

These figures show that the tail pellets seldom make the
record. As a matter of fact, of the 100 shots with the die
there were ‘

17 shots due to first 10 pellets. Velocity above 1060

69 ' r1th to 120th ,, " 1050 to 1036
12 ' 121st to 245th ,, v 1036 to 1010
2 v last 54th » " below 1010

The average velocity of all the 100 rounds is within two
feet of that of the 6oth pellet, in fact if the probality of each

pellet making the record is % then the average velocity given

by the wire screen is very near that of the nts pellet. The
wire screen, therefore, gives the velocity, not of the front or
back pellets, but of those more nearly representing the velo-
city of the main body of the charge. ‘

To show the probality of recording any given average velocity
in a most graphic manner, what is known as a curve of pro-
bality must be constructed, i.c., a curve showing the chance
of only one pellet striking the wire as the charge passes
through the screen. It is exactly the same problem as deter-
mining the probality of making a number of throws with a
single die and throwing the six only once. The curve rises
from one to six throws, and then decreases thusto throw a
six in two tries, once only is about as probable as to throw
it once in 10 tries. Take for example four tries with the die,
then the probality of a six turning up on the fourth try is
% X # X § X }. Obviously this is the same as turning up on the
first try and missing on the other three or turning up on any of
the four tries, and missing the other three. Therefore, to
determine the probability of the six being thrown once only in

" the four events is the sum of each event,or 4 (§ X § X § X }).

To put this in algebraical language if p = the probality in
one trial then the probality of the event happening once in

n trials is ;. ( 1—p ) %=L By this formule the curve

in Fig. 6 has been obtained, which shows clearly that the

/0r0

/1046

950 '

F1:. 6.

most probable average velocity to be recorded is 1046 f.-s., the
curve decreasing rapidly on each side of this point. :
Up to this point the consideration has been restricted to five
pellets striking the wires and one velocity. If more than five
pellets would strike the wires the most probable velocity is
greater than 1,046 f.-s. and the curve falls rapidly after this velo-
city. On the other hand if less than this number are effective,
then the most probable velocity falls, e.g., if only two pellets
would strike, the probable velocity is 1,032 f.-s. and the curve
is much fuller for lower velocities than Fig. 6. It is for this
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reason that a record made with only one wire broken is often
a low shot. Again, if the velocity of the first pellet is greater
or less than 1,070 f.-s. it will affect all the results equally, e.g.
20 f.-s. more velocity will raise each end of the velocnty line
that amount to within a foot.

Enough should have been made clear that taking shot
velocities with wire screens, although first introduced to
overcome difficulties, and since adopted more generally on
account of its practical teaching, has a good deal to recom-
mend it when considered from an abstract point of view.

THE GRADUAL DETERIORATION
OF NITROCELLULOSE ON
STORAGE.

DR. SiLBERRAD and Dr. Farmer, of the Laboratory ot the

Ordnance Research Committee, previously the Explosives
Coemmittee, read in October, last, before the Society of

Chemical Industry at Liverpool, a most important paper on.

the above subject. Some of the results of their researches
had previously been made known in a paper read before the
Chemical Society earlier in the year. The results detailed
by these gentlemen are apparently those obtained in the
ordinary routine work of the Laboratory of the Ordnance

Research Committee at Woolwich, and this Committee and
the Director of Artillery have given the necessary permission
for their publication. If one can take this disposition of the
authorities as an indication that in the future the purely
academical work carried on at Woolwich, at great expense
to the nation, is to be published from time to time, then the
trade in particular and readers of explosives literature in
general may congratulate themselves. It is to be hoped,
however, that if this is a true forecast the treatment will not
be half-hearted. For instance, in connection with the above
subject similar details regarding the behaviour of cordite
would be interesting. Maybe cordite is the second chapter
on the subject of storage.

It was known even before the general adoption of smoke-
less powders that nitrocellulose, the base, gradually but
continuously decomposes, very slowly of course, at ordinary
temperatures. But the rate of decomposition rises very
rapidly with the temperature. Previous to the researches
under consideration investigations had been made on a small
scale and in a qualitative manner. In the present work for
the first time quantitative and systematic examination of the
progress of decomposition is published. The nature of this
examination is in part made evident by the tables which have
been published. In addition a complete analysis was made
at each stage, whereby it was shown that the loss of nitrogen
was not greater with the higher nitrate constituent than with

TABLE I.—STORAGE TESTS ON LOTS OF 500 LBS. AND UPWARDS, TUBULAR NITROCELLULOSE,
GELATINIZED WITH ETHER ALCOHOL.

CONDITION OF TEST.

POWDER UNHEATED. | RESULTS OF TEST.
"—’—‘;' T N T - T T o % _""H—' ‘r o REMARKS.
Nitrogen, [F1€at Test. A I Duration. Care™ | MODE OF STORAGE. Nitrogen. | [/ eat Test, A
% Mins. | Extract, | Montbs. | ggf ! % | Sirage. | Mins. | Extract.
{ .
12°32 26 021 6 65 12'23 - 21—
6 in. cartridges, wrapped
Y 100 in silk and packed in 1228 _ . 1‘ _ Not any appreciable
" " " 4 wooden boxes.  Dry 121 — 3 _ change in appearance.
' v ' Igi " atmosphere . 12- “3, _ i _
" " " 12 " 1177 | 675 3 0'57
" " . 3 120 : 12'32 193 8 _ )
" " " 6 " I»Dxtto { 1224 | 240 9 — } Ditto.
" " " 4 130 1217 — 2 — ' Sticks darken and
" " " 10 " Ditto 11°78 — — — smell of Nitric-perox-
N . . 12 . 1056 | 946 3 | 1208 || ide and Ethyl Nitrite.
5 y
1
Atmospheredry. Powder .
" " " 9 130 {freel d } 12°31 3'49 1 -
y expose
| ( Action greatest on the -
l 130 Atmosphere wet. Powder 12 — 8 I | surface, which had
:' : :: gi 3’ { u‘xl o:l paper and rubber ",gg _ _ } 403 ( begor;le tsu'ongtly fm:.itd
| sheeting allﬂnitro;:n most of its
vl " 3} 140 1:‘:“ 13 oocz;ﬂ%goe:ﬁpacke ::g: - 13 x - ) Spontaneously fired.
. | . " 10§ " mosphere dry 10'32 282 Cold | 282 }’ See Reference.
| ! |
oo " 44 t40 Powder freely exposed ' 12'19 _ S Very little. Evident
oo " !g! " Atmosphere dry - ::'O’ — ; [ deterioration.
" E " oo " | 9 3'55 | ¥
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the lower, the insoluble in ether-alcohol decreasing very little
for half a per cent. drop in nitrogen. The loss in weight on
storage does not bear any definite relation to the loss in
nitrogen contents, and yet solvent does not appear to enter
into the question. The authors promise, however, a further
communication on this point giving measurements of the
velocity of gas evolution. One of the main features of this
research is the analysis of those products of decomposition
soluble in water and dealt with in the tables under ‘ aqueons
extract.” We learn that the products formed during decom-
position which are soluble in water consist mainly of oxalic

pounds the U.S.A. have at times adopted. It is certainly the
only American powder that stood the storage tests with any
degree of satisfaction.

No general conclusion can be drawn from this Table II. -
With all but the American powders and No. 62 the moist
atmosphere produced less effect than the 20° C. hotter dry
atmosphere. But where the moist atmosphere was more
destructive the difference is great. A powder prone to
decomposition has this tendency best demonstrated in the
moist atmosphere. Thus the difference in behaviour of
Nos. 55 and 62 must be due to purity of the powder.

TABLE II.

* No. 63 same composition behaved similarly to No. 55.

acid, and although this extract amounted to over 30 per cent.
in one instance, the insoluble residue was practically aunaltered
nitrocellulose.

The nitrogens in the above are given on the dried substance,
thereby making an allowance for the volatile ingredients.
With regard to the samples at 140° F. which spontaneously
fired, the authors make the following statement:—The sample
weighed 555 lbs., and *it ignited spontaneously one day, after
the last sample was withdrawn. It yielded an alcohol extract
of 505 per cent. The alteration in the physical condition
of the powder was not marked after nine months, but after
10 months (i.e., just before the spontaneous ignition of the
powder) it became extremely brittle and porous, falling to
powder by gentle pressure. The sticks were yellow to black

in colour, and smelt strongly of nitric peroxide and ethyl.

nitrite.”

Experiments on a large scale are not only costly but
dangerous. It was found that reliable tests could be made
in air-ovens with a sample of about 100 grammes, the con-
ditions of packing being the same as on a large scale. The
details in Table II. were obtained from such tests on the
100 grammes scale.

The U.S.A. powder for 4'7 in. gun can hardly be correctly
described as a pyrocollodion; the nitrogen is far too high.
Probably this powder is one of the many nitroglycerine com-

t Nos. 60 and 61 same composition and behaviour.

An interesting conclusion to tltese papers consists in
some ballistic results of a powder subjected to decomposing
influences in a moist atmosphere at 120° F.

Pressure

Weight of| Muzzle Tons |[Heat
Charge. | Velocity. |per Sq. In.|Test.

Unheated .1 344 Ibs. [2741 f.-s.| 14'75 | 26

After 6 monthsinair-tight iron case 344 Ibs. 2790 f.-s.| 1579 4
After 6 months in wooden box ..| 344 lbs. (2723 f -5.| 15'19 3
After 6 months freely exposed ..| 34} Ibs. 2629 f.-8| 13'51 Fl
Memorial Des Poudres et Salpetres. Tome XIII.

1905-6. Paris, Gautier-Villars. A new volume of this
most interesting production has just come to hand, too late,
however, to give anything approaching a proper idea of the
important subjects dealt with. A series of experiments are
reported at length, having reference to the injury which is
caused to buildings by explosives stored in bulk. Another
article concerns the effect on the stability of nitrocellulose
with reference to the amount of water contained in the acid
mixture used for nitration.
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REVIEW.

The Citizen Rifleman. By E. J. D. Newitt. Published
" by George Newnes, Ld. Price 2s. net.

A new sport, as miniature rifle shooting may fairly be
described, is bound to bring forward a large number of
handbooks giving miscellaneous information to the recruit.
Amongst them, a two-shilling booklet, bearing the above title,
is likely to rank as one of the best for some time to come.
No club has shown itself more alive and more active in the
pursuit of new ideas than the one which lies in the lee of the
railway bank near Southfields station. On the opening day
of the club one of its prominent officials announced it as his
matured opinion that a certain type of French rifle was the
best miniature weapon in existence. Since then the members
of the club have accumulated an ever-increasing share of
wisdom, and there is probably very little about miniature
rifles which has not been exhaustively tested®by the members
at one time or another. Mr. Newitt, the author ot the
present volume, may be described as the leading spirit in the
Southfields rifle club. His selection to represent Metro-
politan clubs on the Council of the Society of Miniature Rifle
Clubs affords evidence that he is entitled to speak on the
subjects dealt with in the series of essays which constitute
the present volume.

His chapter headings show that he has discoursed upon,
one by one, the various items of club formation and manage-
ment, and has said something interesting about each of them.
It is certainly a proof of the vitality of the rifle club movement
that exponents of the pastime should show themselves
capable of turning out the requisite instructional matter, a
duty which is frequently assumed by the organising associa-
tion. The volume concludes with a most interesting appendix,
which summarises the achievements up-to-date of the Society
of Miniature Rifle Clubs. Commencing with the Crystal
Palace meeting, and continuing with the various meetings
since held in London and the provinces, the reader is given
a bird's-eye view of the successes which have been achieved
by individual shooters and also by teams shooting for the
various challenge trophies, a full list of which is given. The
a&pendix also contains a list of the rifle clubs which are
affiliated to the above Sociely, and it is really astonishing to
find how many counties are represented by quite a con-
siderable list of rifle clubs apparently in active existence.

L[4

APPLICATIONS FOR PATENTS.

DECEMBER 17, 1906—]JANUARY 19, 1907.

28,728. Instrument for Adjusting Range-Finders. A. Barr and
W. Stroud.

28,732. Field Gun Mountings. W. Beardmore & Co., Ld., and
A. Bremberg.

28,733. Ordnance Firing Mechanism. W. Beardmore & Co., Ld.,
and A. Bremberg.

28,799. Sporting Rifles. R. J. W. Brown.

28,907.* Sights for Small Arms. H. T. Ashton, W. B. Wallace
and W. J. Robinson.

28,909.* Ships' Guns. E. Schneider.

29,021.* High Explosive. M. A. G. Himalaya.

29,130. Shot Gun Cartridge Wads. A. Brown.

29,161.* Transforming Metal-Coated Bullets. E. Polte.

29,210. Air-Gun Ammunition. A. T. Saunders.

29,221. Automatic Firearms. J. Carter and F. T. Murray.

29,289.* Explosives Société de Produits Chimiques et d'Explosifs
Bergés Corbin & Cie. (Date of application in France,
January 3, 1906). :

29,301. Rifles. H.]. Blanch.

29,388. Ordnance. A. F. Petch and F. W. H. Shepherd.

20,389. Sights. A. I. Petch, R. Redpath and J. R. James.

29,429. Sight Adjustment Device. F. Paterson.

29,467.* Ordnance Pressure Brakes. Fried. Krupp, A.-G. (Date of
application in Germany, April 12, 1906).

29,528.* Automatic Gun Firing Mechanism. Rheinische Metall-
waaren und Maschinenfabrik (Date of application in
Germany, December 28, 1905).

29,689 Mountain Guns. A. Bremberg.

29,724. Cartridge Holders C. J. Ross.

29,732. Automatic Gun Mountings. A. T. Dawson and G. T.
Buckham.

29,742.* Projectiles. A. Meyer and F. N. Rogers.

29,747.* Compound for Shooting and Agricultural Purposes.
L. Pilkington and P. Doran

29,761. Ammunition Hoists. A.F. Petchand F. W. H. Shepherd.

29,762. Ammunition Hoists for Ordnance. A. F. Petch and
F. W. H. Shepherd.

142. Apparatus for Recording Gun Practice. A. J. B. Légé.

143. Ammunition Supply to Heavy Ordnance. A. F. Petch
and F. W. H. Shepherd.

273. Sighting Apparatus for Guns. A. T. Dawson and G. T.
Buckham.

289 * Hydraulic Brakes for Recoiling Barrel Guns. Rheinische
Metallwaaren und Maschinenfabrik (Date of application
in Germany, January 17, 1906).

295. Sighting Apparatus. A. T. Dawson and G. T. Buckham.

345.* Automatic Breech Opening of Recoiling Barrel Gun.
Rheinische Metallwaaren und Maschinenfabrik (Date of
application in Germany, February 3, 1906).

573. Sights. P. Fitzpatrick.

613. Single-Trigger Guns. H. W. Holland and T. Woodward.

673. Ordnance Sighting Apparatus. A. T. Dawson and G T.
Buckham.

791.* Explosives. C. Duttanhofer.

795. A;{Saratus for Setting Time Fuses. C. R. B. Owen and

. J. Griffiths.

860. Rifle Breech Chambers. A. Vennewald.

874.* Improvements in Rifle Breech Mechanism for Miniature
Ammunition. R. Wake.

036. Sling Swivels. Birmingham Smali Arms Co., Ld., and
G. Norman.

988.* Semi-Automatic Guns. La Société Anonyme des Anciens
Etablissements Hotchkiss et Cie (Date of application in
France, January 13, 1900).

1,000. Bolt Action Rifles. Birmingham Small Arms Co., Ld.,

A. H. M. Driver and G. Norman.

1,001. lLocking Mechanism. Birmingham Small Arms Co., Ld.,
and |. L. J. Gobiet.

1,088. Cartridge Feeding 1Device for Machine Guns. F. Ruszitszka.
1,104. Shot Hole Gauge. A. A. Carnell.
1,114 Air-Gun Pellet Charger. 'W. Bowdler.
1,251.* Ordnance Pointing Telescopes. M. da S. Netto (Date of
application in Germany, January 19, 1906).

1,376.* Gun Mountings. A. F. Petch and R. Redpath.

1,422. Rim-Fire Rifles. F. Greener.

1,437. Quick-Firing Guns. R.J. W. Brown and A. Pyke.

1,471.* Brake for Recoiling Barrel Guns. Rheinische Metall-
waaren und Maschinenfabrik (Date of application in
Germany, August 21, 1906).

*These Applications were accompanied by complete Specifications.

SPECIFICATIONS PUBLISHED.

DECEMBER 27, 1906—JANUARY 24, 1907.

COMPILED BY HENRY TARRANT.

18,692 (1905). Nitroglycerine Explosives. O. Silberrad, London.
The difference in the absorptive powers of ** dopes ' con-
taining wood meal, saw dust, cellulose, coal napthalene,
parafin and other hydrocarbons and oxydising agents, is
used to produce explosives of different powers and velocities
of detonation suim{;le for various grades of rock, but at the
same time to be of perfect plasticity. Suitable proportions
of such a wood meal or resin dope are added to a jelly of
nitroglycerine and soluble nitrocellulose. Accepted December

15, 1906

— e ———
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24,710 _}1905). Automatic Small Arm Breech Mechanism.

. R.R. Ashton, London. The improvements described in

this specification are applicable to the automatic mechanism

set out in patent No. 23,533, 1905, They consist of a method

of facilitating extraction of the empty case by providing an

* auxiliary cartridge shifter, and a device for automatically

withdrawing, locking and unlocking the firing pin. Accepted
November 29, 1906.

791 (1906). Howitzer Mountings. Maj. F. J. Fisher, and C.
H. Dewett, Woolwich. To enable howitzers to be shifted
rapidly from the loading to the firing position, the gun is
arranged in the mounting so as to be able to move in a
vertical plane about one or other of two axes. One is the
axis of movement for loading whilst the other is that for
firing, and is well in the rear of the first so that the breech
end of the gun shall not strike the earth when fired at
high angles. Accepted January 3, 1907.

1,218 (1906). Electrical Indicating Tu‘ctl. G. Hunter,
Fulham. The target apparatus described in patent No.
14,711, 1891, is improved by affixing guide rods to the face
plates by means of bosses cut in the back of the plates to
receive the screwed ends of the rods. The signalling
mechanism by which the value of hits is conveyed at the
firing point is also modified. Accepted December 13, 1906.

2,863 (1906). Improvements in Air Guns. C. Gardner and
L. B. Taylor, Birmingham. The improvement dealt with
in this patent is applied to the air rifle of the well-known
fixed barrel type manufactured by the B. S. A. Co., Ld.
By means of an external link working on the cam system the
cocking lever when operated to compress the plunger spring
is made also automatically to turn the breech lglug into
position ready for receiving the pellet, Accepted December
6, 1906.

2,902 (1906). Nitration of Cellulose. Count G. C. de Briailles,
Paris. A process is described for nitrating cellulose by
electricity in which the cellulose is enclosed in a chamber
where it is subjected to the treatment of acids, andtherein
it is washed. No fumes are allowed to get to the outside air.
Accepted January 3, 1906.

3,097 (1906). Bighting Attachment for Howitzers. A. T.
Dawson and G. T. Buckham, London. To remove various
existing difficulties in respect to sights of indirect firing guns,
the sight proper is pivotally mounted on a pillar adapted to
slide on a bracket which partakes of the movement of the
gun. At highest elevations of the gun the sight pillar is
carried to the top end of the bracket so that no obstructions
obscure the sight. The bracket and pillar arrangements also
eliminate vibration. Accepted December 20, 190.

3,247 (1906). Targets for Miniature Ranges. A. C. Fawcett,
Harrogate. The target apparatus set out in this patent is
intended for miniature ranges and combines stationary dis-
appearing and moving targets. The two last named are
worked by cord and pulley arrangements from the firing
point. Accepted December 13, 1906.

3.464 (1906). Adjustable Sight for Air Guns. ). Betteridge,

irmingham. By means of a couple of screws one working
in a vertical and the other in a horizontal fashion the back-
sight notch carrying bar of an air rifle may be either raised

or lowered or carried from side toside. Accepted December
6, 1go6.
4,622* (1906) Magazine Loading for Air Rifles. A. H. Butler

and F. G. Clark, Birmingham.

4959 (1g06). Mounting for High Angle Guns. \. Beardmore
and Co., Ld, and A. Bremberg, Glasgow. Mountain guns

adapted to be fired at high angles are usually mounted upon.

a cranked axle in order to keep the centre of gravity as low
as possible. The patentees provide that by a link arrange-
ment the cranked axle may be secured either in a high or a
low position. Accepted January 3, 1907.

5.554" (1906). Apparatus for Teaching Correct Aiming with
a Rifle. ]. Rigby & Co., Ld., and E. J. Rigby, London.
This device will be dealt with under Selected Patents in the
next issue.

5,957 (1906). Eleotro Magnetic Firing Apparatus for Ord-
nance. The above apparatus is applied to existing guns of
the Hotchkiss type by interchanging its bracket for the
trigger guard. Only the re-cocking lever needs to be modi-
fied in order to render the mechanism capable of being
actuated thereby. The armature of the electro magnet

15,323 (1906).
: Anhal

causes a spring catch which is disengaged from the plunger
by the movement of the armature when the magnet is
excited. Accepted December 20, 1906.

6,705A (1906). Primers for Explosives. W. Vernier, Austria.
A priming composition adapted to be detonated by a weak
electric currept was dealt with in patent No. 6,705, 1906.
The present specification contains a description of two metal
discs insulated from. one another for containing between
them the priming. A stronger action is obtained by this
method. Accepted December 20, 1906.

7.041 (1906). Percussion Fuse BSafety Device. Sir W. G.
Armstrong, Whitworth & Co., Ld., and Major J. S. Douglas,
Newcastle-on-Tyne. In order to prevent the spring holding
the percussion pellet from spreading a safety ring is em-
Eloyed. This ring is held by a pin which is removed before

ring. Small shearing pins still hold the ring after removal
of the safety pin. Accepted December 20, 1906.

7,042 (1906). Graze Fuses for Projectiles. Sir W.G. Armstrong,
Whitworth & Co., Ld., and Major J. S. Douglas, Newcastle-
on-Tyne. The passage to the magazine of a percussion fuse
is closed by a pellet which is normally retained in position by
a nut on a spindle. This nut is ** vaned " and is rotated
during the flight of the shell to release the pellet by the
action of the air. Accepted December 24, 1906.

7.632 (1906). Mounting Ordnance in Turrets. W. H. Murray,
u.s. The centre of the space inside a turret is stationary
and clear but the outside flooring on which the guns are
mounted is adapted to move on anti-friction rollers relatively
with the main structure. This construction is quoted in
reference to the floating body set out in patent No. 19,654,
1904. Accepted January 3, 1907.

7,921 W)' Time Fuse for Projectiles. Sir W. G. Armstrong,

itworth & Co., Ld., and Dr. W. H. Sordeau, Newcastle-
on-Tyne. The less volatile of the products of combustion
of the time fuse composition are found to collect in the
single vent usually provided and the rise of pressure alters
the time of burning of the fuse. Additional vents are there-
fore provided and the exposed surfaces of the composition at
these escapes are coated with shellac to prevent absorption
of moisture. Accepted December 6, 1906.

0,262 (1906). S8ight Protector for Front Bight of Rifles. The
Birmingham Small Arms Co.,, Ld, A. H. M. Driver, and
G. Norman, Birmingham. A sight protector of the hinged
hood type adapted to stand over and protect the foresight of
a rifle, is locked in either the vertical or horizontal positions
by a spring bolt which engages with the sight block. The
pressure of the fingers when the protector is gripped to turn
it either up over the sight or down to expose the sight
releases the bolt and allows the protector to be moved.
Accepted December 20, 1906.

9,645* (1906). Charger Holder for Mag :xlne Rifles. Major
0545 “(l B. )Walla::.gEnﬁeld. * )
Mounting of Sighting Telescopes. Optische-

t, C. P. Goerz, Ag., Germany. Telescopic sights for
ordnance or small arms are providec( with a mount on which
is a * positioning surface'’ adapted to engage with corres-
ponding surfaces in the socket constructed to receive it. A
locking device holds the mount securely in the socket.
Accepted December 13, 1906.

20,309 (1906). Ammonium Nitrate Explosives. B. G. Reschke,
Germany. An explosive adapted for use in firing mines is
composed of go per cent. of ammonium nitrate and 10 per
cent. wintergreen oil. This is one example only but fennet,
olive, mustard or birch tar and colza oil, wood meal,
copper oxalate, paraffin, sugar, dinitrobenzol, are
also quoted as forming parts of other compositions set out as
part of an explosive containing ammonium nitrate as the
principal ingredient. Accepted December 31, 1906.

20,634 (1906): Cartridge Holders. C. Ross, Exeter. A
cartridge holder adapted to be attached to a shooting coat is
constructed to allow a convenient number of cartridges to be
carried lying one above the other horizontally. The lowest
one lies in the rotatable semi-cylindrical bottom of the holder
and is dropped out when thisisrotated. Accepted December
6, 1906. )

23,733 (1906). Breech Mechanism of Ordmance. Fried. Krqu.
A.-G., Germany. A safety device is designed for preventing
the breech block of ordnance from being opened should a
missfire occur. The device ¢onsists of a locking member
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which is thrown out of its operative position when recoil
takes place by another member moved by inertia. Accepted
January 3, 1907.
* These Specifications are more fully dealt with under

) ** Selected Patents.”

SELECTED PATENTS.

MAGAZINE FOR AIR RIFLES.
4,622 (1906). A. H. Butler and F. G. Clark, Birmingham. The
' magazine-loading device described in this patent is particularly
applicable to air rifles with a solid breech and barrel connection,
and is adapted to take the place of the ordinary breech plug,
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which is rotated from the loading to the firing position by a small
lever. The magazine consists of a revolving cylinder containing
chambers for receiving the pellets. It is loaded through holes in
the body of the rifle, and these holes are covered by a sliding
limb. :

The device is illustrated in the drawing reproduced, and it will
be seen that the revolving magazine cylinder a, provided with
pellet chambers b, is adapted to rotate round the axis ¢, which is
held in position by the end plate d. The pellet chambers are
arranged radially in the cylinder, and as the centre of the axis c is
in the line of axis of the bore, each chamber may be made to line
exactly with the bore. The cylinder is rotated automatically
during the movement of the cocking lever ¢ when in the act of
compressing the plunger spring. The pawl f is carried down-
wards with the lever, and by means of the rachet teeth g the
magazine is revolved ; notches / are formed upon the sides of the
cylinder, and catch #, working in the body of the rifle slips into one
of these simultaneously with one of the chambers, reaching the
position of alignment with the bore. The slugs are held in posi-
tion by the pivoted cover j, which is of a spring nature, and

possesses pads / adapted to project through holes in the body.
When the magazine is to be recharged this cover is lifted and five
slugs are inserted in the five exposed chambers. When the cocking
lever is pulled down to compress the spring the first pellet is pre-
sented to the entrance to the barrel. Accepted December 13, 1906.

CHARGER HOLDER FOR MAGAZINE RIFLES.

9,645 (1906). Major W. B. Wallace, Enfield Lock. The device
described in this patent takes the form of a bridge piece, and is
intended to hold the charger clip whilst the cartridges are -pressed
therefrom into the magazine below. This charger holder is con-
structed for magazine rifles of the Lee-Enfield type, and is in-
tended to replace the present combination of fixed and moveable
guide pieces connected rigidly with the body and sliding on the bolt
head of the rifle respectively. The disadvantages attending this
system are said to exist in the liability of the moveable part to be
easily knocked off and to the wear increasing the distance between
the recesses and-so rendering it difficult to press the cartridges
from the loosely held charger.

The system described in this patent, which is illustrated in the
accompanying drawing, consists of the bridge charger guide a
extending from one side of the body b to the other, above the bolt
way and across the rear end of the magazine opening c. Suffi-
cient space is left between the rear face of the bridge and the
shoulder d to allow the bolt head to be lifted up when the bolt is to
be withdrawn from the body. In the right-hand side of the bridge
the passage way ¢ is cut to allow the bolt head to pass backwards
and forwards. The front of the bridge is slotted at f above the
magazine opening to allow the charger g to be inserted and small
slots A are cut for the stops ¢ of the charger to rest in. The bridge
charger guide may be made either as a separate part or solid with
the body. In the former case it is attached either by dovetailing,
brazing or screws. Accepted December 6, 1906. °
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CURRENT TOPICS.

The Late Mr. R. T. Woulfe.—There are very few instances
in which anyone brought up outside gun trade circles gains a
full measure of confidence and brotherly feeling. The late
Mr. Reginald Woulfe was pre-eminently a man who made
friends with all whom he met in conference ; and his loss
becomes not merely that of a valued executive officer, but
rather the breaking of a connection, unique in its way, and
representing the fruition of ‘years of .development. Mr. Woulfe
first became known to gunmakers by his masterly grasp of the
intricacies of the Deeley patent litigation. As a private guest
at the annual dinners he had already met members of the
Gunmakers' Association on a social footing. It was, however,
in the year 1896 that the arrangements for carrying on the
Gunmakers’ Association on a broader basis than was possible
under the rules of the Armourers’ Club called attention to the
need for an official solicitor. Mr. Woulfe was offered this
position by the Executive, and a letter accepting the office
was read at a general meeting of the Association which was
held on the 16th December, 1896. He thus lived to complete
ten years of arduous and painstaking work on behalf of the
Gunmakers’ Association. During that period he had given the
most valuable advice, and had acted in a legal capacity with
reference to several matters of trade interest, particularly in
regard to the Association’s efforts which were brought to a
successful issue, for preventing the fraudulent marking of
guns. During this long period of close intercourse with the
leading members ot a highly technical craft he endeared
himself to all. In fact no higher tribute to the position he
occupied can be found than the warm and hearty thanks

which were each year accorded to him at the annual meetings,
where his past services were feelingly acknowledged, and the
members recorded their appreciation of his willingness to act
for a further term of office.

Clay Bird 8hooting Prospects.—A very sad blow to the
vitality ot clay bird shooting, as carried on by club organisa-
tions, has been delivered by the determined, and apparently
successful, efforts to extinguish the Middlesex Gun Club.
In every sense of the word Mr. Gale was father to the club,
and in one way and another he devoted many of the best
years of his life to its care and management. If Mr. Holt
Shooling’s method of graphically representing facts and
figures were adopted, Mr. Gale'’s life work up to date would
be expressed by a fairly large mountain representing strenuous
labour in business directions. A smaller but still very sub-
stantial mountain would represent the time and toil devoted
to promoting the welfare of the Middlesex Gun Club. The
hours usually devoted to leisure and recreation have been
occupied in balancing accounts and working out score
statistics. The owners of the club shooting ground expressed
themselves unable to renew the lease for a further period.
The relations between the club and its landlord were a little
mixed by virtue of Mr. Gale's connection with both sides, and
the notice to quit was accompanied by a resignation of office
and a proposal to wind up the club. Great as have been Mr.
Gale’s efforts to give this child of his a strong constitution the
severance of the parental tie convinces him that it isincapable
of facing alone the -buffets of the world. Opinions amongst
the members are divided, and some have vigorously asserted
that the loss of a ground and a secretary are only incidents in
a club's existence, but by a majority of one it was decideéd to
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disband the club and distribute its very substantial financial
resources amongst the members. It is considered the highest
form of parental affection to desire death rather than dis-
honour for one’s offspring, but in the case of the Middlesex
Gun Club the analogy seems to fail, because there is no right
or just cause for supposing that a properly organised club is
incapable of continuing an honoured existence because its
prime worker and founder turns his attention {o other matters.
The most probable inference seems to be that the sport of
clay bird shooting on the club principle has so far failed to
show vitality that this club cannot exist apart from the semi-
proprietary basis on which it has hitherto been carried on.
If it is the members’ club it has always professed the pros-
perity which its yearly accounts display should be taken as a
real sign of life. The decision to wind it up is either murder
or suicide according to the point of view taken.

The National Rifle Association.—The annual report and
winter general meeting of this Association display the signs
of progress which have come to be regarded as an ordinary
part of its career. Notwithstanding the painful revelations
contained in Major Richardson's manifesto, which is noticed
in another portion of this issue, the records of the Association
contain evidence of an ever increasing amount of rifle practice
and a growth of shooting of the right sort throughout the
country. The accounts show the handsome surplus of £g69

on last year's working. The entire surplus of property, cash

and other assets belonging to the Association now amount to
£38,776, a sum whose gradual growth affords evidence of
skilful administration and wise economy of management.
The ordinary work of the Association has been largely
increased during recent years as the accounts clearly show.
Rifle shooting at Bisley is an ever increasing item, and the
large number of shooters who visit Bisley outside the period
of the annual meeting is always growing, and, therefore, add
a due proportion to the labours of management. The rifle
club organisation has introduced another department of
business involving a large amount of correspondence and an
infinity of small transactions, of which the report gives but a
very slight idea. The organisation of a miniature meeting,
such as the one which was held towards the end of last year,
represents another considerable itemn of extra work. Add to
this the Boys' Bisley, and the arrangement of incidental
matters that arise during the course of each year, and it will
be evident that the total amount of work accomplished is
remarkable in its scope. The most extraordinary feature of
the report is that so much should be accomplished at so small
a cost, and by so compact a body of honorary officers and
permanent staff.

The Chamber of Commerce.—One cannot help reading with
mixed feelings Mr. Martin Pulvermann's curious document,
which was apparently received with thanks and commenda-
tion by his fellow members of the gun section of the London
Chamber of Commerce. A good deal of the own-wrought
sentimentality might have been expunged without spoiling
his address as a business document addressed to business
men. Had the suggestions been expanded and enlarged as
regards their practical application some assistance might
have heen gained by way of showing how to tackle a some-
what difficult problem. If the young gunmaker is to be
technically cducated with special reference to the require-

ments of his calling it would be interesting to know whether
the educational process should be directed towards giving
him a species of general knowledge which would be useful
for showroom use, or whether he is to be taught mechanical
deftness with or without permanent employment at the
bench as an end in view. " In fact one would like very much
to know. what kind of gun instruction should be given, and
how that instruction should be co-ordinated with a general
technical training of the kind which is to be obtained at the
existing colleges. A specific programme, even if submitted
subject to considerable amendment, would have produced a -
definite basis to work upon, as distinguished from generalities
in the clouds, such as seem inclined to defy the laws of
gravity and so never come to earth. The reference to the
efforts which have been made in Birmingham to tackle the
same problem on a practical footing, and the condemnation
of these efforts as an absolute failure, is manifestly unkind
and probably untruthful.

Our Lecture on the Lagging of 8hot Charges.—The latc
Mr. R. W. S. Griffith obtained fame of ag enduring
character by the many original experiments which he carried
out. His gun pattern records on a revolving target have
always proved interesting and instructive to the sportsman,
although their full meaning has frequently not been appre-
ciated. Mr. F. W. Jones has recently spent more time on the
examination on Mr. Griffith's published results than they have
probably ever before received, and, with certain slight excep-
tions, the more Mr. Griffith’s results are examined the more
valuable are found to be the truths which have hitherto been
allowed to lie unnoticed for want of the right kind of analysis.
It must not be forgotten that the original experiments were
conducted a very long time ago if time is to be measured by
the progress which has since been made. Later experiments
bave created values which did not then exist; and these
values, and the meaning which can be attached to them,
make it possible to regard Mr. Griffith's experiments in an
entirely new light, a light which may have the effect of modi-
fying sporting opinion in several respects. The chronograph
is at times blamed because it measures one velocity for a
charge of shot and not the three hundred velocities of the
300 pellets which compose the whole charge. But progress
is best attained by adopting a constructive rather than a
destructive policy, and there seems to be a promising field
for research in determining why a shot charge has so much
more lag than lateral spread, and whether when the causes
have been defined, the ranks can be closed up, and a strag-
gling march of pellets be converted into a broadside charge.
A most valuable outcome of the attention which has recently
been devoted to the subject is the definitc proof by Mr.
W. W. Watts that the lag of the pellets does not materially
influence the number of shots striking a crossing object.
However much the pellets may lag, their velocity is roughly
ten times that of the crossing bird, and this makes the eftec-
tive lag equivalent to very little more than the lateral spread
of the charge. Mr. Jones, has, however, shown that lag is a
very serious item when regarded from the point of view of
penetration; but here again futther work is necessary,
because the sportsman is not so keenly interested in the
relation of striking power between the first and the last
pellet as in those composing the effective 70 or Su per cent.
of his charge.
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THE DECLINE OF MATCH RIFLE SHOOTING.

WHATEVER conclusion the reader may derive from Major
Richardson’s allegations that target rifle shooting lacks the
support it formerly received, one thing is certain. The match
rifle, as fired with aperture sights from the prone position, is
slowly but surely becoming a thing of the past. The following
are amongst the possible and probable reasons for the decline
of this department of rifle shooting :—

1. New blood is not forthcoming from amongst the landed
and wealthy classes who formerly made it their
hobby. :

Competition by other sports.

3. Successis now dependent on greater technical knowledge
than was formerly necessary.

4. The short life of modern rifles as instruments of extreme
accuracy, and, therefore, the high cost of equipment.

5. The fact that few of its votaries practise sufficiently
to maintain a stitable lead over the service rifle
marksman.

6. The general prejudice which holds that the back position
is unpractical.

7. The smaliness of the rewards by way of prize money
in relation to the cost of the amusement.

8. The improved instrumental means of determining the
efficiency of rifles and bullets.

Against all these objections is the circumstance that the
match rifle, as shot at 800, goo, 1000, and at times 1100 yards,
is the most fascinating forin of marksmanship which exists.
Its importance from a technical standpoint is now greater
than at any previous period in the history of firearms.
Military rifles are given a ranging power which makes them
effective from a military standpoint at distances double those
above named as usual for target practice. The temporary
signs of stability of design which marked the general adoption
of smokeless powder and compound bullets, has now given
rise to a restless world-wide search for a better specification.
The crucial test of all the new bullets is of a kind which the
match riflealone can perform. No fixed rest or other inanimate
instrument can let off shots at 1000 yards with any certainty
concerning the results which are obtained. The match rifle-
mau knows more than any instrument of the wind variations
which influence the flight of his bullet, and he alone can say
with scientific precision the exact elevation which is necessary
to strike the target at any given distance. '

Air resistance is the main controlling factor in all modern
bullet designing. The mathematical factor n is a necessary
itemn in every calculation of trajectory, and trajectory is air
resistance, remaining velocity and striking energy all rolled
into one. Dispersion, or angle of aberration as Scloppetaria
has it, is also only to be determined by the match rifieman of
experience, because he alone can say how much of the spread
of his diagram is due to causes apart from the wind, weather
and eccentricity of alignment. Match rifle shooting thus
determines angle for all ranges with a precision which military
sights will not permit. The match shooter is brought up on
degrees and minutes and he thus cultivates the habit of
thinking in the only unit which advances scientific knowledge
of the weapon. Wind is estimated and allowed for on the
same basis, and that this basis is the correct one to work
upon was proved on the historic occasion when a representative

’

team of British service riflemen placed themselves under the
direction of Col. Fremantle, a match rifle user of note and
experience. The volunteer shooters, practising day by day
on the ranges, learnt to rely absolutely on the judgment and
guidance of one who had gained his experience with scien-
tifically graduated and adjustable sights. The volunteer
shooting in the prone position learns to hold the rifle with a
degree of steadiness affording ample evidence that the time
devoted to practice has been well laid out. But the real
point is that the match rifleman with the help of his more
scientific equipment can actually get nearer to measuring the
forces of nature than any other class of shot, and when it is
understood that these measurements should form the basis of
modern rifle and cartridge design, fresh cause is provided for
regretting the passing of the match rifleman. The value,
of n is essentially an element of trajectory. Instruments
may succeed in demonstrating this constant over short dis-
tances of travel near the muzzle, but shooting alone can show
whether the value remains constant for all ranges. At the
Enfield factory a most valuable piece of apparatus has been
set up for timing the flight of a bullet when it has covered
600 yards of range. The factor for air resistance which has
been deduced from the experiments so far made, is said to
differ materially from the measured trajectory of bullet as
compared with its calculated flight as based on this empirically
determined constant. It may well be suggested that so long
as our chief inspector of musketry is one of the most skilled
match rifle shooters of the day the importance of this
department of target test is not likely to be ignored. But,
however, optimistical may be the tone adopted it must be
remembered that Col. Hopton was a match rifle shooter before
he became a chief inspector of musketry.

The number of shooters engaging in the sport is too small
to give adequate field for the operation of the laws of
selection. An odd dozen or so men in the very front rank,
and possessing a degree of skill making their shooting results
of real scientific value is far too few for the importance of
the work they are capable of performing. Some kind of
notice should certainly be taken of the match rifle marksman
to ascertain whether his skill cannot be turned to practical
account. To attempt to propound a working scheme is
beside the present question; but one cannot help feeling that
the Hythe School of Musketry affords a suitable .field for
inculcating into the best shots of the army .the principles of
laying and firing rifles by means of match sights. The
merits of the system would become more widely known if the
musketry instructor’s training included the eye-openig
process of learning to use match sights. A new field of
research would be opened up for the volunteer officer who
essays to know more than his ordinary routine of instruction
makes clear. Perhaps amongst those who go to Hythe there
is a suitable field for preaching the gospel of the match
sight and so preserving for national use a faculty and an
acquired art which is not likely to be superseded by instruments
and scientific appliances for many years tocome. An ingenious
invention might supersede the testing capabilities of the
match sight to-morrow, but pending its arrival the human
equivalent should not be allowed to take its place amongst
the lost species,
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IMPORTANT CASE ON EXPLOSIVES.

AT Gray's Petty Sessions on Friday the 22nd ult., Messrs.
Kynoch Ld. were summoned for failing to observe the terms
of the licence under which they carried on the manufacture of
explosives at their Thames factory. The offence consisted in
having in one of their magazines 650 lbs. of blasting gelatine
containing an unauthorized ingredient, to wit mercuric
chloride, in other words corrosive sublimate.

Mr. R. F. Graham Campbell, instructed by Mr. Prynne
prosecuted for the director of public prosecutions. Mr. Horace
Avory, K.C. and Mr. Kearby defended.

In his opening speech prosecuting counsel pointed out that
the presence of the ingredient complained of was contrary to
the licences granted to the defendant Company, and the breach
rendered them liable to the forfeiture of the explosive and to
a fine not exceeding £50. This was no trivial matter involving
a technical offence against the Explosives Act. It would be
impossible for H.M. Inspectors of Explosives to carry on
their work if their tests were rendered abortive by the use of
masking ingredients. The defendants’ action made it im-
possible to judge whether an explosive could be considered
safe for storage and use. Moreover the use of mercury salts
would enable explosives to pass the heat test, which is the
sole method by which purity and stability are determined,
notwithstanding that they might be so impure as to be liable
to spontaneous ignition, thus constituting a public danger.
The presence of mercury salts was not only objectionable on
the ground that it rendered the heat test useless, but the
material itself caused the deterioration of nitro explosives
under storage. The purification of nitro cotton and nitro-
glycerine cost time and money in order to attain the standard
required by the Explosives Department. The use of mercuric
chloride would enable a manufacturer to stop these operations
at an early stage, and yet pass the required test; but this
could only be done at the risk of danger from spontaneous
combustion. Hitherto the detection of mercuric chloride in
an explosive in amounts sufficient to * mask " the ‘“ heat test "
but not to serve any useful purpose has been difficult. Dr.
Dupré has, however, discovered a spectroscopic method which
enables the presence of mercury to be detected in an explosive
substance when the amount is so small as to defy ‘chemical
analysis.

Subsequent evidence showed that the method consists in
placing the explosive in a tube, exhausting the air, and then,
whilst heating the explosive near the temperature of boiling
water, passing a spark from an induction coil through the free
top part of the tube and observing its spectrum. If the
explosive does not contain mercury only the hydrogen lines
are observed, but if mercury is present the characteristic lines
of mercury vapour are also seen, viz., two yellow lines, one
green and one violet.

Captain Thomson said: That the defendants might have
had trouble with the heat. test, and instanced the rejection of
a quantity of the defendants’ cordite by the War Office
because it had failed to stand the heat test. He suggested
that Kynoch's might have used mercury salts to lessen their
troubles. He further stated that if an antiseptic was required
many substances will serve this purpose and at the same time
be harmless, whereas mercuric chloride not only * masks”
the heat test, but it also has an injurious influence on the

stability of nitro-compounds. He had issued a warning to
the trade that no nitro-cotton imported would be allowed
containing mercury salts. One firm who found the nitro-
cotton supplied to them did contain this ingredient had
returned the material, and cancelled their contract on the
grounds of fraud. Whenever the presence of mercury in a
specimen of explosive was disclosed by spectroscopic analysis
he should say the quantity would be sufficient to affect the
heat test. He was present at the experiments conducted by
Dr. Dupré, and was satisfied that the explosive under siezure
contained mercury. He admitted that in some countries,
including Germany, mercury was an authorized ingredient.
Collodion cotton being used as the nitro cotton ingredient in
blasting gelatine, it could if imported in a wet condition, pass
into the country without the qualifying tests which are an
essential preliminary to the granting of an import licence when
such is required. :

Dr. Dupré, F.R.S., and his two sons, F. H. Dupré and
P. V. Dupré, described in detail the spectroscopic test, and
gave evidence as to the behaviour of the explosive under
seizure. The Doctor said that in his experience of 35 years
he had never known an explosive substance which had fairly
passed the heat test to ignite spontaneously on storage. Also
that, whereas mercury does not mask the Guttmann heat test,
there were other objections to this test one being its un-
reliability for nitro-glycerine compounds. The Abel heat test
in his experience was the only reliable one at present known.
He had never experienced any difficulty with guncotton in
respect to the formation of mildew, and did not consider an
antiseptic was necessary. He had witnessed the growth of
mildew around a piece of string mixed up amongst guncotton,
whilst the latter remained unaffected.

Sir William Ramsay, F.R.S. said he had tested the blasting
gelatineand undoubtedly mercury was present. The maximum
amount of mercury vapour present in the tube during the test
is the thousandth part of a milligram in 10 C.C’s, and as the
test tube had a volume of about 20 C.C’s, the four grms. of
explosive forming the test must have contained at l€ast twice
the thousandth part of a milligram; but it may have contained
many times this amount.

Dr. Farmer, acting superintendent of the Chemical Research
Laboratory at Woolwich Arsenal, said he had tested the effect
of the presence of mercuric chloride on the stability of
nitro-cotton, using one per cent. of the mercury salt. It
undoubtedly caused deterioration in the explosive. He said
it was well known that mercuric chloride hydrolysed in the
presence of moisture, producing hydrochloric acid, a substance
which would injuriously affect any nitric-ester with which it is
mixed, such as nitro-cotton and nitro-glycerine.

Captain Desborough, Captain Lloyd and Mr. J. W. Thomson
of the Royal Gunpowder Factory, Waltham Abbey also gave
evidence. The latter, who contirmed the presence of the
mercury, also stated that during his long experience of the
manufacture of explosives he had only seen mildew once or
twice, and in each instance it was when the nitro cotton was
in contact with wood ; but he had never seen it in lined tanks.

The case was adjourned till 11 a.m. on Tuesday the 12th
inst., when the prosecution have one more witness to call,
before completing their evidence.
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THE W.O.M. RIFLE.

B.S.A. Handbook for the War Office Miniaturc Rifle.
Published by the Birmingham Small Arms Co., Ld.,
Small Heath, Birmingham. Price 6d.

At a very appropriate time the Birmingham Small Arms
Co., Ld., have submitted a handbook for the new miniature
rifle, such as certainly goes far beyond the ordinary conception
of a trade pamphlet. The book as book it must be called, aims
at giving the beginner the class of instruction which will be
most useful to him as the possessor of one of these rifles. In
carrying out this programme the five chapters of the book
have been allocated so that the first deals with miniature rifle
shooting from the club point of view; the second chapter
briefly reviews the various forms of rifle action, and shows
why the bolt pattern may be accepted as the logical outcome
of what has gone before; the next chapter is devoted to a
careful review of the actual mechanism of the new rifle, the
idea evidently being to give the reader the kind of information
which will enable him to appreciate not only the design and
construction of the rifle itself, but also the sights and the
means provided for their adjustment. The chapter which
deals with the flight of the bullet is very appropriately
divided into two*sections, the first relating to trajectory and
the effect of gravity on flight, and the second portion to
the dispersion of the individual shots around the mean
trajectory, that is to say the deviation which does not result
from the working out of any particular law. Into the final
chapter is condensed a good deal of general instruction,
covering hints on shooting and the care of the rifle. This
portion of the book is necessarily brief and sketchy in treatment,
but on the other hand no vital item seems to have been
omitted. So far, therefore, as regards the letterpress of the
book the general scheme of treatment fully carries out the
promise made in the title. The essential principles of a
bandbook have been carried out by imparting to the beginner
the information which will suffice to guide him in his efforts
to make a proper use of the rifle, and to learn something of
the principles which its use will make clear. There can be
no second opinion as to the excellence of the illustrations
which interleave the printed pages of the book. Men of
eminence in the rifle shooting world have given their assistance
by acting as models; and the result is a series of pictures of
personal interest, apart from the instruction they convey.
Altogether there is good reason for believing that the handbook
for the new rifle should achieve a considerable sale amongst
the large number of persons who are interested in miniature
rifle shooting under the War Office conditions of open military
type sights.

THE STORAGE OF EXPLOSIVES.

The Storage of Blasting Explosives.  Published by
Nobel's Explosives Co., Ltd., 195, West George Street,
Glasgow, N.B. : .

Nobel's Explosives Co., Ld., have been associated in the
past with the production of pamphlets and other publica-
tions, of which a prominent feature has always been a
remarkably high grade of printing work. The material con-
tained in the pamphlet now under review is exceedingly well
written, whilst at the same time so brief apd condensed that

the collaboration of the printer has been well utilized by
displaying, in due accordance with their importance, the
various items and paragraphs which constitute a most valuable
code of instructions. However carefully the Explosives Aet
may be studied, the many users of explosives cannot be
expected to read one paragraph against another, so as to
achieve a precise and complete knowledge of the particular
portion of the Act which concerns their own relation with
explosives. The Nobel Company have accordingly taken
pains to ascertain the particular points upon which their
customers for blasting explosives need special guidance.
Drawings are given showing alternative forms of stores; and
these are accompanied by a builder’s specification in correct
phraseology, so that the non-technical person may build
a store suitable for the purpose in view. As showing the
consideration which the Nobel Company are in the habit of
showing for their customers it may be mentioned that the
various notices and instructions which must be affixed to
stores and other places can be purchased from the Company,
so ensuring at a small cost the most suitable thing for the
purpose.

v

THE STATUS OF RIFLE
SHOOTING.

National Rifle Shooting and the N.RA. By Major
P. W. Richardson. Published by Crowther and
Goodman, 124, Fenchurch Street, London, E.C.

Major P. W. Richardson’s pamphlet as above contains a
masterly analysis of the statistics which are contained in the
annual reports of the National Rifle Association. Surprised
as one is to find that matters are not going quite as well as
appears on the face of things the array of figures which are
put forward provide conclusive proof that the leading
volunteer competitions are not so well supported as in the
past. The number of entries is yearly diminishing, and a
series of graphical curves emphasises the all-round de-
terioration which is taking place. The author concludes from
the comparisons he has established that rifle shooting is
becoming more and more a game for experts, and that it is
ceasing so far as the Bisley Meeting is concerned to attract
tyros and others who have not yet achieved a front position
as marksmen. Amongst the causes which are held to account
for the change which is taking place are: first, the heavy
cost of practice which falls on individual shoulders, and
second, the circumstance that an increased proportion of the
prize money goes into the hands of the best shots. On
general grounds it is quite obvious that, while no one will
for a moment admit that rifle shooting is in a bad way, there
are many directions in which its national importance might
be more widely recognised, thereby shifting the burden from
private shoulders to those of the community at large. Just
how effect can be given to such a principle it is difficult to
determine off hand. The author’s demands may not produce
very definite results, but one thing at least is certain, viz., that
his whole policy fits in very closely with the public sentiment
that the marksman should be treated as a national asset, and
that the way should be cleared for relieving him of those
portions of his burden which are more properly a national
than a private charge,
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THE RANGING POWER OF
EXPLOSION WAVES.

THE third and fourth part of volume XIII. of the Memorials
des Poudres et Salpétres, referred to in our last issue, contains
several researches of more than ordinary interest. In this
notice we propose to review one of them, viz., the article
entitled: ¢ The effects produced at a distance by explosions.”

In reviewing all previous work on this subject and continuing
the incomplete experiments ot others the French authorities
have made this subject their own. The method they adopted
was to detonate varying amounts of different explosives and
observe the effects on structures placed at various distances
from the explosion. Incidentally they measured the velocity
of the air-wave chronographically recording the time elapsing
between the breaking of electric circuits passing through
screens, lightly held upon terminals.

To obtain the relafion of the weight of explosive and the
force of the air-wave, screens requiring a definite effort to set
them in motion, were placed at varying distances, and note
was taken of the distance at which the air-wave only just
moved the screen. The following relation was found correct,
viz., the square of the safe distance is proportional to the
weight of the explosive detonated. Thus, if a building is safe
at a given distance from a magazine containing one ton of
explosive, it would be equally safe at double the distance for
four tons of explosives. Mounding was found to lessen the
area of danger by a half, so that 100 yards without a mound
is equivalent to 50 yards with a mound. It was also found
that all high explosives have practically the same safe distance,
the distance being double that found for black powder, i.e.,
one ton of explosive, other than black powder, requires the
same distance for equal safety as two tons of gunpowder,

The French authorities placed the effects of an explosion
in three classes. I. The distruction of masonry. II. The
rupture of wood panels and the breaking of plate glass.
III. The removal of tiles and the occasional breaking of
glass panes. The following relation was obtained, viz., if
p is the distance in yards, w the weight of explosive in
pounds, and c a constant for each class, then

D=C \/\;
For explosives other than gunpowder the values of c for the
three classes are as follow :

Class I. c=365
w 1. ¢=730
» IlI. ce10'95

As regards class I1. the following are distances for immunity
from the effects noted, viz., one ton 326 yards and ten tons
1030 yards. The Home Office regulations for these amounts
of explosive, for dwelling houses without consent of owner,
are 200 yards and 850 yards respectively. From this, it
would appear that dwelling houses at not more than the
distances specified by the Home Office from a building
containing explosives, would have the windows broken and
tiles removed if the whole of the contents were detonated.
Experience shows that for the great majority of explosive
substances an accidental ignition does not cause the detonation
of the whole of the material in the building. It often burns
witheut explosion, and when explosion or detonation does
result a great part is consumed before the violent action is

initiated. The Home Office distances have obviously been
framed on accumulated experience, and in many respects the
French experiments support the practice of our inspectors.

“For instance one pound of explosive other than gunpowder is
“the storage equivalent of two pounds of gunpowder.

Again
mounding doubles the amount of explosive allowed in a
building not so enclosed. Both these instances of our Home
Office rules are in accord with the French experiments. On
the other hand it must be admitted that the distances enforced,
between buildings containing explosives and buildings. used
for other purposes, according to these French experiments,
only afford a certain degree of safety from injury. Thisis
more especially the case in regard to buildings lying in the
direction of the wind, when the necessary distance for any
degree of safety is greatly enhanced. Interpretating the
Home Office distances in the light of these experiments, it
appears that buildings inside a factory and dwelling houses
outside the factory * with the consent of owner " are afforded
a degree of safety within class 1., whilst dwelling houses
‘“ without consent of owner'' and public buildings are afforded
a safety greater than class I. but within class II.

As regards the velocity of the air-wave, that observed near
the explosion was considerably in excess of sound, in fact
nearly double, but the records showed a very rapid dimioution
of velocity till the rate of sound was feached, thus the
explosion of 650 Ibs. of gunpowder produced an air-wave
which travelled at the velocity of sound at 100 yards from
the explosion, although over the first 20 vards the wave
was 1'5 times faster.

THIS VERY EFFECTIVE DPROCESS IENGRAVING HAs BFEN REPRO-
DUCED FRoM Messks E L Dtront’'s CALENDAR FOR 1907.
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ROUND THE TRADE.

Judgment was delivered in the sin le;trig.ger litigation on '

the 26th ult. The defendant was held not to have infringed
Mr. Robertson’s patent for single-trigger guns on the ground
that this patent was invalidated by reason of its anticipation
by the Baker three-pull mechanism. The Nobbs patent was
held not to anticipate the Boss ﬁatent; because it failed to
make an explicit description in the provisional of the three-
pull principle on which it had been constructed.. The Nobbs
patent was accordingly held to be bad.

Our advertisement columns show that Messrs. Curtis’s &
.Harvey have enjoyed the pleasing experience of seeing the
Grand Prix at Monte Carlo won with Smokeless Diamond.

There has been registered under the name of “F. & S.” a
company with £20,000 capital, whose business is to acquire
"and turn to account certain patents, and to trade as explosives
manufacturers and vendors.

An explosion which occurred at the Nobel factory at
Ardeer on the 5th ult. caused the death of three persons and
injury to two others. It seems that the accident happened
whilst thawing a gutter which had frozen during the night.

The Franco-Russian Chemical Products and Explosives
Company, with factories in Slavyanoserbsk in the government
of Ekarerinoslav, and in Borovitchach in the government of
Novgorod made a net profit of 66,638 roubles in its eleventh
(1g05-6) working year, compared with 72,157 roubles in the
preceding year.

- A very interesting aspect of the cup, which H.M. The Queen
has presented to the Society of Miniature Rifle Clubs, is the
circumstance as disclosed by Lord Roberts in a letter to the
Times, that the conditions for its competition will include the
compulsory and exclusive use of open sights. This Society
has hitherto been identified with the policy of advocating
aperture sights to the exclusion of more military models.

The Harrington & Richardson Arms Co. have favoured us
with an interesting budget of matter which includes their
yearly calendar, with a very effective colour print of a
sporting incident. Of greater technical interest is their latest
catalogue of revolvers, and single barrel shot guns, the latter
presenting neat and barmonious lines. A more compact
catalogue contains a selection of the material appearing in
the larger edition.

Messrs. Gamage were summoned by the police at Clerken-
cwell for selling an air pistol without duly observing the
provisions of the Pistols Act. In defence it was contended
.that the pistol was not a:fire-arm within the meaning of the
Act, and ‘that the pistol was sold as a toy. The magistrate
held that it was a toy capable of inflicting injury, and was
to that extent a weapon, but it was not' a fire-arm, and he
dismissed the summons. ' ‘

We have received from Westfilisch-Anhaltische Strengstoff
A.-G. a most beautifully prepared pamphlet showing a most
comprehensive series of views of their explosives factories.
The illustrations display the most life-like scenes of the very
large works and factories owned by the company, and as the
descriptive matter is in English, copies are doubtless available
for distribution in English-speaking countries. The head office
of the company is 129-130 Potsdamerstrasse, Berlin W. g.

Apart from the very full accounts which have appeared in
the daily papers of the explosion at Woolwich in the small
hours of Monday the 11th ult. no particulars of a special
technical interest have become known. It is well understood
that the accident originated in'a magazine of the chemical
research department where explosives are stored at high
temperature to examine. their behaviour under tropical con-
ditions. An article in last month’s issue of this journal gives
an idea of the class of experiment which was there being

“made. " A’ correspondent has written pointing out that the
article in question contained the tfollowing passage :—
“ Experiments on a large scale are not only costly but
dangerous.”

‘the hands of the head keeper of H.M. The King.

_unusual activity.

We bave been asked to mention that Messrs. B. R. Banks-
& Co., Ld., are now dealing direct with the trade for their
well-known air-gun slugs, ?nstead of through a wholesale-
agent only as hitherto.

Though mainly concerning the cycle industry, it is never-

‘theless interesting to note that the Birmingham Small Arms
.Company have absorbed the Eadie Manufacturing Co., Ld., .

a very large firm of manufacturers of cycle components.

The Secretary of the Gunmakers’ Association has forwarded
the copy of a resolution passed by his Execitive recordin
the keen sorrow and sense of loss with which they receive
the news of the death of their solicitor, Mr. Reginald Woulfe.

Mr. Robert B. Pollitt may be expected shortly in this
country, his term of service at the De Beers Explosives -
Works having been brought to an end for reasons which in
no way impair she good relations which have always existed
between Mr. Pollitt and the De Beers Company.

A very interesting note in the Daily Express of the 31st
ult. describes the careful course of shooting tuition which the
elder sons of H.R.H. the Prince of Wales have received at
It seems
that “they learned the handling and mechanism of guns;:
and when they could load, unload and clean their weapons,
Jackson taught them how to sight their game, how to-
aim and the proper moment for firing, and initiated them
into the mysteries of wind allowance.” The Bisley corres-
pondent of our contemporary is probably responsible for the -
reference to wind allowance.

The Vienna correspondent of T/ie Standard has discovered
the rifle of the future, in the form of an automatic weapon over
2 lbs. lighter than the Mannlicher, which carries a large -
magazine reserve of cartridges in the stock, and can be
converted from the existing model for a few shillings apiece.
Wonderful as it is that so much can be achieved by the -
adaptation of an existing weapon the capacity to be stimu-
lated by the marvellous gets gradually blunted, so that one -
awaits with calm demeanour the arrival of the latest addition
to the procession of rifles of the future. One sometimes
suspects that the procession is chronically subject to delays
on the journey.

The financial newspapers have reprinted at length an
article which appeared in the Berliner Borsen Courier:
alleging that an undue amount of the c®ntrol of the Nobel-

.Dynamite Trust Company is vested in the British directors,.

notwithstanding that so much of the capital is held in
Germany. The general impression the article seeks to convey
is that the financial position of the Trust is far stronger than
the accounts disclose, and that the past year has been one of
It is not often that grievances are estab-
lished against company directors for the solidity of the
concerns they administer, but the warning is issued to prevent
German investors from parting with their script on the:
English market.

The report and accounts of Messrs. Eley Bros., Ld., for-
last year show a net profit of £26,515, which, with the amount
brought forward, gives £28,349 available. Interest on deben-

.tures and loans, and directors’ remuneration absorb £4,483..
. The balance has been appropriated as follows:—s5 per cent.

dividend f12,500, various writings- down of properly and
glant £7.018, leaving £4,348 to be carried forward. The
alance sheet shows £300,000 of shares and debentures and
£65,000 reserve account. Debts and profit and loss make the-
total on the liability side of the account £396,732. Thisis.
balanced on the asset side as follows:—Gray’s Inn Road
estate £50,000, Angel Road estate £79,233, Birmingham
estate £5,620. The Farringdon Road property stands at
£2,850, machinery and plant £46,599, stocks on hand £123,394,
debts due to the Company £62,426, cash £26,031, bills £579..
It is satisfactory to notice that notwithstanding the very large
amount of property which is represented by an apparently
moderate capital valuation the depreciation stands at a
substantial percentage on the items which are subjected to-
such charges. ' ) ,
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XLII —THE TAILING

IN our lecture of last month the late Mr, erﬂith'
.éxperiments on the lag of shot charges, made twenty years
ago, were subjected to a careful analysis. These experiments
‘are the most complete ever made on this subject, and an
‘interpretation of the results in terms of present day know-
‘ledge is certain to be instructive, Lecture XLI. contained a
- description of the apparatus used by Griffith, and gave an
-example of the method determining from the results the
.actual lag at 20 yards range. It will be remembered that to
~determine this lag it was found necessary to deduct the
diameters of the stationary pattern from the elongated wheel
‘pattern, and multiply the result by the ratio of the velocity of
the pellets and wheel. Twenty years ago the termnal
velocities of shot charges were not known with any degree of
.accuracy. Mr. Griffith, moreover, did not give any definite
.method for estimating either the true length of the pattern or
‘the true time interval between the arrival of the first pellet
and the last pellet, but the results he published contain the
.material requisite for determining these details. The figures
in the present lecture may, therefore, be regarded as the first
-attempt to elucidate the theory underlying the Griffith
- experiments.

The first table contains the more important of Mr. Griffith’s

results. The second and third columns set forth the actual
‘measurements of the wheel patterns. Griffith obtained the
velocity of the front and back pellets by drawing lines at right
angles to the length of the pattern through the first pellet, also
‘through the last pellet of the first 59 of the charge, and
similarly through the end pellet and the last but 10 pellet.
The middle of these two intervals was taken as representing
-respectively the arrival of the first and last pellet of the total
.charge, and the separation of those two points the time
interval calculated from the rate of movement of the wheel,
viz., every six inches equalling the 4ooth part of a second.
.An examination of the first table here given will show that
‘the velocity of the front pellets, both over the whole range
and every ten yards interval are fairly consistent, but that
the velocities attributed to the rear pellets are not so. Note,
for instance, the low velocity over the first ten yards as
compared with the velocity over ten to twenty yards.

Now there can be no doubt about taking the lag of the
wheel pattern as equal to the length observed, less the

- diameter of the stationary pattern. This is at once obvious
if one considers the length of the pattern when the wheel is
at rest. The consequent lag is thus determined in inches,
‘and the resulting distance multiplied by ;2;4, the time for
each inch of movement, will give the time interval in
seconds separating the arrival of the first and last pellets.
Mr. Griffith shot separate cartridges for each observation,
and an assumption has to be made that the muz:zle velocities
-of the cartridges were equal. The slight differences in
muzzle velocity which necessarily occurred would not
-materially affect the lag. In Table II. a uniform velocity
‘over 20 yards has accordingly been assumed, and the
velocity over other ranges has been determined from figures
published during recent few years in The Ficld. It was
shown by that newspaper that the mean velocity as measured
-over 20 yards is the absolute velocity of the shot charge at
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OF SHOT CHARGES

o4 yards, and the precise velocity at any other range can
be determined by the use of Bashforth's tables for sphencal
shot.

In Table II. the 4th and 5th columns contain the range,
and striking velocities as derived from the Field results
already mentioned. It is remarkable to find that up to
‘40 yards Mr. Griffith’s front pellet velocities, although deter-
mined with apparatus much inferior to the chronographic
instruments in use to-day, are nevertheless almost identical
with those accepted on all sides as true to-day. Beyond
40 yards Mr. Griffith recognized that he did not register the
full length of the pattern, because the fastest pellets probably
struck above the 48-in. orifice through which the measured
portion of the pattern passed and the slowest below. This
circumstance affords an obvious explanation of the dis-
crepancies which are found to exist beyond 4o yards. So
much for the front pellets. As regards the rear pellets
several methods are available for estimating their velocity,
and the following has been adopted. The wheel lag in inches
as set forth in column three of Table II. multiplied by ;5
gives the time separating the front and back pellets. If this
is added to the time of transit of the front pellet, as calcu-
lated from the velocity the total time over the range is
obtained and tbus the velocity of the back pellet. The range
velocities of the front pellet and the back pellet so calculated,
were set out on squared paper. It was assumed that the
whole shot charge left the muzzle at the same velocity, and
also that the curves containing the two sets of points should
be similar in form. For 20, 30 and 40 yards this is true, but
beyond this distance the values obtained were, as anticipated,
too high in velocity. Curiously enough the 10 yards results
were all too low differing very little from those deduced from
the 20 yards experiments. The lag at 10 yards is only of
academic interest. In ignoring it the real problem will not
be affected, but if at any future date experiments are repeated,
and what is now dismissed as an anomaly again occurs an
explanation must be found. The velocity curve of the back
pellet having been drawn through the 20, 30 and 40 yards
points, conforming with the well-known curve for the front
pellet, the velocities in column 6 of Table II. were read off.

The real length of the pattern can now be obtained. If r
equals the range in feet, ¢ the time of passage over this range
and [ the real length of the pattern, in other words the lag
then when the front pellet is just at the target the back pellet
will be at R—1, and we have the following relation

R R -1
t V,‘=_.__

8
= (:- 7).
1

Where v, is the velocity of the front pellet over x and v, the
velocity of the back pellet over R—1.

Now the curve of velocity of the back pellet gives the
velocity over any distance, and as there is only one relation
of v, and ! there can be no difficulty in finding the actual
value. An example will show this best. Take the results at
40 yards in the choke-barrel with 49 grs. Schultze. The
velocity over this range is 914 f.-s. for the front pellet and
750 f.-s. for the back pellet. Assume for a first approximation

vy, =

Therefore



MARCH, 1907.

ARMS AND EXPLOSIVES.

37

TABLE 1. .
SuMMARIZING MR. GRIFFITH'S FIGURES.

. TABLE IL
ParRTICULARS DEDUCED FROM MR. GRIFFITH'S RESULTS.

Wheel Pattern | Middle of First Middle of Last ! - Velocity of Front  Velocity of Back
in Inches. 5 % Pellets. 10 Pellets. Pellet. Pellet. |
Gun and & . ) Range. Gun and Range Lag on D | ws e —bi " Alf:l;l
Cartridge. r ] 2 g | 288, 2 s | 28 ) Cartridge. | Wheel. 2, ¥ S5 | i
% | ¢ | G| 8%% | gu¥| §5% oe | 5§ T¥ | E3
§ | 5 | 338 |$8>!S85 s> 53 | 33 i . E2
- a PR ; > % >32% |Yards. Yards. | Inches. & 2P % 2P Feet
33 16 (1,128 |1,128 | 784 784 10 10 [ 17 1,150 [1,045 1,040 890 25
42 grs. 42 RrS. . oz
Schultze | 0 | 39 |TO6Z (%ge3 | 708 T4z ) 20 Schultze | 30 %o | T %8 TS en
and 1} ozs. 190 4.‘.i 8 g 67 g 2 oi 3o ?.nd 1§ 0zs. 40 l ;6 877 6;2 692 460 166
in Cylinder | 144 | 42 | 37 4 ees | a8 | ¥ in Cylinder 81 6 6 8 :
Gun 162 | 4 784 | 561 3 | 4 50 Gun 50 ! 114 5 | 57 09 380 237
172 | 48 | 667 | 382 | 550 | 382 | 60 6o | 123 754 | 509 537 300 . 288
20 9 |1132 |1,132 | 896 | 896 10 10 11 1160 [1055 1048 917 28
42 grs. T 42 grs. | e 0
Stidiue | g0 | 2t |roy vem | B | 3 | w2 Gl | | v wero | Wase s e
and 1} ozs. ":7,; 3; gg 6951) %99 24 30 and 1} ozs. 30 gs ggi Z(Sg 732 50 150
in Choke 48 8 . 8 6 583 4o in Choke 4o 6 822 8o 650 Z " z?'o
Gun 44 | 4 oz | 84 | 644 | 489 | 5 Gun 50 | 9 3 2 8 ,
162 48 675 376 561 342 60 60 | 114 759 512 580 360 \‘ 27°6
27 12 |1,209 |1,209 888 888 10 10 15 1,215 |I1,700 1,083 930 , 28
49 grs. 49 gr8. -
Salive | g | 7 i red | se g8 | a0 GBEL x| omme o 95 gm0 7o
and 13} ozs. ! 30" 38 5 7 6 3 and 1jozs. | 3 1 o |5 Z 42 20 156
in Choke | Y¥7 48 93 737 704 564 40 in Choke 40 69 914 79 7;’{ 5 5
Gun 153 | 48 | 855 | €33 | 665 | 527 | S50 Gun so 105  Bst | 595 682 450 216
162 48 756 478 606 418 60 60 | 114 788 524 630 | 390 282

that this latter figure is the velocity over rR—! range. A
calculation gives I = 21°5 feet and on looking up the curve
40 yards less 21°5 feet the range velocity is 816 f.-s. Now use
this latter figure and do the sum again, and so on until the
velocity assumed coincides with the velocity given by the
curve for the k—1 estimated. In detail this example works
out as follows:

v, is constant, viz. 914.

Assume v, = 750 then! = 21'5feet v, by curve = 816f.-s.

»w = 816 »w = 130 ,, ” = 787 ”
9w = 787 n =168 , " = 8o0 ”
» = 800 » = 150 ”» =179 »
»w = 794 w = 157 4 ” = 796 ”
»n = 796 »n = l5'6 ” ' ” = 796 "

These calculations are quickly made with a slide rule the
real length of lag being determined in less than five minutes.

Having obtained / the velocity over this distance is given
at once on dividing by the time given from the lag on

the wheel, thus:—Time from lag on wheel = 23%0 seconds,
therefore velocity over lag = 156 :9 2400 _ 543 f.-s.  This

is the velocity at 4o yards less .1_52._6 feet. To obtain the

terminal velocity at the different ranges the various velocities
at the middle of the lags were set out on squared paper and
a curve was drawn from which these terminal velocities were
read. It was in this way that the figures in column 7 of
Table II. were obtained.

The terminal velocity of the back pellet is practically the
same as is given with No. 10 shot having the same velocity
over 20 yards. It would seemn that some of the pellets in a
charge of No. 6 shot become deformed to such an extent that
they offer to the air the same resistance as No. 10 pellets. It
is reasonable to assume that this deformation exists in every
degree, and that the air sorts them out much in the same way
as corn is separated from chaff, dust and light seeds, in a

winnowing machine, the process giving rise to the elongated
distribution observed by Mr. Griffith twenty years ago. May
it not be said that modern methods of testing the cartridge
and the recoguition of standards for the cap, powder and
wads, which have produced such a high degree of excellency
in these components, should now be applied to shot. The
standardization of shot with respect to tailing of the charge
is as important as that of the standardization of velocity for
powder.

CHAMBER OF COMMERCE.

GUN AND AMMUNITION TRADE SECTION.

Tue Annual Meeting was held on Thursday the 31st
January, 1907, at 3 p.n., and there were present:—Mr.
Edgar Harrison, in the chair, Messrs. Martin Pulvermann,
H. J. Blangh, Henry A. A. Thorn, J. J. Salter, Frank Dyke,
W. Mayes, S. R. Hollick, C. Whitehead and Robert Linday.

The minutes of the meeting of 30th October, 1906, were
read and confirmed, subject to a clerical alteration.

Chairman’s Statement.—The Chairman gave a short
résumé of the work of the Section during the year. It had,
he stated, increased its mewmbership, and was progressing
very favourably. Twelve meetings of the Section and its
committees had been held during the year, and much good
work had been done. He referred to the action taken to
alter the Gun License Act, the Pistols Act, and the opposi-
tion to the new orders under the Indian Arins Act, the latest
of which is now under the consideration of the authorities in
India. There were many other matters to be dealt with, but
what had been done had fully justified the {ormmation of the
Section.

Election of Officers.—Mr. Edgar Huarrison was re-elected
Chairman of the Section for the ensuing year, and Mr,
Martin Pulvermann deputy chairman.
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Enquiry into Condition of Trade.—The Chairman, on
behalf of the Special Committee, presented an interim report
as to the work of the Committee in connection with this
enquiry, and the same was duly adopted. The Chairman
stated that the work of preparing these statistics had been
most arduous, and as the returns obtained were of great
value to the trade, he hoped they would be printed and
circulated. Mr. Thorn was also in favour of the report being
issued in a complete form.

Austrian Proof Mark.—Some discussion took place in
regard to this matter, Mr. Harrison pointing out the dis-
ability experienced by Englishmen as compared with Belgian
and French manufacturers, when Mr. Pulvermann moved
** That the Foreign Office be requested to take the necessary
“steps with the Austrian Government so that the English
“proof mark may be recognised in Austria, and vice versa,
“that the Austrian Proof Mark may be recognized in this
“country.” The resolution was duly seconded and carried
without dissent.

Technical Education.—Mr. Harrison stated that although
he had placed the resolution as follows on the agenda, Mr.
Pulvermann had been good enough to prepare a short memo-
randum on the subject, which he would ask him to read. His
(the Chairman’s) resolution, however, was as follows:—
“ That the requirements of the trade would be better fulfilled
if there were established in London a system of Technical
Education.”

Mr. Pulverinann then read his memorandum to the meeting
as follows :—

In proposing to give you a short address on education, particu-
larly with reference to the gun and kindred trades, I hope to
awaken in you a desire to establish by combined action evening
classes, where everybody who desires to improve his knowledge
both for the benefit of employer and employee can attend.
Although we know that education alone is not the only factor to
bring a man to the top of the tree, you will all no doubt recognize
the advantages of a general and technical education. We have
errand boys and other uneducated people who by means of their
inborn talent and industry will have reached the top positions in
life. These men have become rulers of countries, Generals, multi-
millionaires, etc., but all have recognized that men less gifted than
themselves can, not only considerably improve their position through
a good education, but that they can assist more effectually those
who are destined to be masters. At various times successful men
have endowed schools and spent large sums of money for the
benefit of those who wish to acquire knowledge, well knowing that
by doiog so they not only benefit themselves, but they also raise
the standard of their less fortunate brethren, the standard of those
less gifted than themselves. ¢

If we survey the inhabitants of the globe we will find nations
who have fostered education the most backward and often the most
degraded sic. The same thing applies to industries. Manufacturers
in this and other countries who bave surrounded themselves with
educated and skilled men have been the most successful, and all
merchants who cater for the needs of consumers have found it
impossible to establish great concerns without adequate skilled
assistance.

It has been my lot to be connected for many years with the gun
and kindred trades. I have travelled in a great many countries; I
bave come in personal contact with great and small ‘mercantile
concerns, and a great many powerful and small manufacturers.
Everywhere 1 found the same story, that it is the success of the
skilled man and the failure of the unskilled. To have skilled men
you want in addition to the often indifferent training received in
factories or merchants’ offices, evening schools where a young man
can improve himself. Now, gentlemen, have we in the gun trade
an educational centre for the benefit of its members, and for the
benefit of those who wish to engage in it? No, there is in Bir-
mingham a school which has its doors closed to all except those
who are working at the bench making guns during the day, anda
select committee can either admit or exclude applicants according
to their notions. This reminds me of the times when education was

the monopoly of a few, but I venture to say that in these days of
competition it is necessary to attract pupils, and not to turn them
away. It will not surprise you to hear that the Birmingham school
_under its present ruleis an absolute failure. Why not have sucha gun
school in London ? There are manufacturing and trading interests
in London, and if young lads from London, the country, Birming-
hamlincluded. would like to come, the doors should be opened
to all.

But gentlemen, besides the manufacturing interest there is the
trading interest of the gun industry anxious to supply its con-
sumers all the world over with what is.required, and if the
merchants can secure the services of commercially and technically
trained men, trained in England, I venture to say that the manu-
facturing interest in England will considerably benefit. We have
merchants, and plenty of them, who trade with every part of the
globe, who would be only too pleased to draw from a gun school
properly trained assistants, and these assistants will sell your
goods. It is well known that the London County Council has gecn
spending our money pretty freely, and have wisely established,
amongst other things, technical schools. Why not ask them to
have a gun school added ?

The gun trade in this country is peculiar; interested in it are
gunmakers, ironmongers, stores and exporters, etc. There is no
cohesion in the trade. Every section its own interests. Its
influence hitherto with the various Governments has been nil, and
adverse legislation has sprung up from time to time practically
unopposed by a disunited trade, the trade has become a com -
tively small one, and it is being driven from this country to others.
Let us combine by means of this Section and bring again pros-
perity to the gun trade. Education will help us. If you attract
pupils to your schools you will attract them to your interest.

The Chairman thanked Mr. Pulvermann for his excellent
memorandum, and a discassion followed on the general
question, Mr. Whitehead, Mr. Linday and others joining
therein. A suggestion was put forward that certain technical
schools in London should be asked to inclaude instruction in
gunmaking in the curriculum of their schools. It was ulti-
mately decided, however, on the motion of Mr. Pulvermann,
seconded by Mr. Whitehead, to refer the matter to the
general committee to find out whether any workable scheme
cou!d be arranged, such committee to report to the Section at
a future meeting.

Importation of Arms and Ammunstion into Abyssinia.
—The Chairman called the special attention of members to
certain Government publications of recent date which were
of interest to the trade.

On the motion of the Chairman, seconded by Mr. Hollick,
Mr. Henry A. A. Thorn was unanimously added to the
General Committee of the Section. A vote of thanks to the
Chairman concluded the business.

InTERIM REPORT of the Committee of the Gun Trade Section
of the Chamber appointed at a Meeting held on the zgth
November, 1905, to the Section. Presented at the above
Meeting.

The terms of the reference to your Committee were as
follows :—To ascertain if the trade is in an advancing,
stationary, or declining position. If stationary or.declining,
to inquireinto the reason therefor and to consider what steps
can be taken to generally improve these conditions. '

Your committee have held many meetings, and are pleased
to be able to present the following report based on voluminous
figures and data, obtained from various sources, but principally
from the export and import trade returns of the countries
enumerated. The export trade of the United Kingdom in
the goods to which the investigations have been referred,
namely ; arms, revolvers, cartridges, gunpowder, and per-
cussion caps, shows on the whole no inaterial increase or
decrease having taken place for the years 190t to 190§
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inclusive, but an increase or favourable exception is shown in
the filled cartridges. The import trade shows both an increase
in arms, and a slight increase in filled cartridges, gunpowder
and percussion caps, whilst revolvers show a very marked
decrease.

As is generally known, all fire-arms have to be proved in
this country, should they be made here, or sold with English
names, etc., marked thereon; in addition thereto, fire-arms
proved in certain foreign proof houses can be sold in this
country without English indications. Your committee have
applied to the London proof house, for returns, but as these
are not published they have not been successful in obtaining
them, but from information obtained, the committee have
reason to believe that the number of proofs in latter years
have declined. The Birmingham proof house publish statistics
annually, a copy extending over some years has been furnished
by the proof master, for which the committee desire to record
their thanks.

From the Birmingham returns it will be seen that a decline
is decidedly apparent. The proof house in Liége issue annual
returns, the contents of which must be very gratitying to
those engaged in the Belgium arms trade, showing as they
do an almost continued increasing trade.

According to the Census returns, the number of workpeople
employed as gunsmiths in 19o1 shows an increase over 1891
of about 700 hands, but when it is considered that the
Transvaal war was in progress, no doubt this increase is
more than made up by the abnormal demand of the time.
The number of workpeople similarly employed in Belgium
in 1896 is shown in the returns. There was, however, a
considerably larger number of workpeople employed in 1901,
as compared with 1891, in the manufacture of gunpowder,
guncotton and other explosive substances, in fact, the increase
amouats to the respectable figure of about 68 per cent.

The Gun Licence Act shows annual augmentations in
licences taken out, which increment your committee, however,
consider is considerably due to the introduction of the Pistols
Act of 1893, (sic.? 1903.) and not to the greater use of fire-
arms, and furthermore to the same Act do they consider due
the great decrease in the imports of revolvers.

Your committee regret to point out that the export trade in
fire-arms, etc., of this country does not show an increase,
whilst the export trade of the United States of America, and
Belgium are progressing so favourably. Latterly the annual
exports of fire arms from the United Kingdom total about
£265,000 per annum, whilst the United States of America
are £240,000 and Belgium f589,000, excluding revolvers
valued at £160,000, or a total of £749,000.

The home gun trade on all hands would appear to have
declined since the opening of the Boer war, entailing as it
did a stringency of the money market combined with heavier
taxation, which have undoubtedly left their mark on the
resources of those that shoot, a sport which is enjoyed by
many various sections of the community, but especially by
the monied or particularly affected classes. However, it is

expected that with returning prosperity the home trade will -

regain its former position if not interfered with deleteriously
.by further adverse legislation. The prospect of everyone
being able to use the rifle in defence of the country naturally
appeals directly to this section, although the authorities have
not gone so far as to foster this pursuit by abolishing the 10s.
fax on the use of the rifle. Members of certain rifle clubs

under specific conditions are released from this tax. (Sign}d )
Epcar Harrison, Chairman of the Section (Cogswell and
Harrison, Ltd.), M. PuLvERMANN (Martin Pulvermann & Co.),
S. R. Horrick (Messrs. Chas. Osborne & Co.) W. DaArRLoOwW
(Darlow, Ltd.), M. HirsT (C. G. Bonehill), RoBERT LiNDAY
(Eley Bros., Ltd.), THE ScHurLTzE GUNPOWDER COMPANY.

22 CALIBRE CARTRIDGE.

To the Editor of ARMS AND EXPLOSIVES.

Sir,—In reply to Mr. Barton's criticism of my letter about
*22 cal. cartridges, I should like first to point out that I was
not making direct statements, but only giving my ideas, and
at the same time asking for information. I was trying to
explain why the -22-74-45 Winchester inside lubricated cart-
ridge was just a fraction less accurate than the ‘22 long-rifle
outside lubricated cartridge ; although the first named is no
doubt the better designed cartridge. What is Mr. Barton's
idea on this point ? Perhaps if the *22-74-45 cartridge was
loaded with either the 45-grain bullet or a 50-grain one and
smokeless powder sufficient to give the bullet the same muzzle
velocity as the 22 long-rifle cartridge it would be a trifle more
accurate, in fact, quite as accurate as the ‘2z long rifle; and
with a 50-grain bullet it could be used up to 200 yards rather
more satisfactorily than the ‘22 long-rifle with its 40-grain
one. Up tothe present the great disadvantage of the ‘22 long-
rifle cartridges has been that if you carry them in your pocket
or drop them, the bullets seem to collect all the dirt in the
neighbourhood, also, if you want to unload your rifle, the
bullet is generally left in the barrel. Of course if the ordinary
-22 long-rifle cartridge can be loaded with smokeless powder
and a non-lubricated bullet lightly crimped in the shell, to
give as accurate results and to extract as easily (after being
fired) as the black powder, lubricated uncrimped bullet
cartridge, then it is not much use trying to improve the
present inside lubricated -2z Winchester cartridge.

Mr. Barton says in his letter e my idea that the priming
composition might be equal in force to 2 grains of black
powder, as follows *“ Why do not manufacturers put twice
the charge of priming and only 24 grains powder, thereby
making the cartridges much cheaper, etc.” To anyone with
a knowledge of ballistics the reply to this is very simple,
viz :—Fulminate of mercury is a detonating explosive not a
propellant, and although a small quantity of it may be used as
a propellant with a light bullet, a greater quantity would very
likely burst a rim-fire shell at the rim, espccially with such a
heavy bullet as jo-grains. The bulleted cap, some makes of
which are loaded solely with fulminate of mercury, has only a .
light bullet (usually spherical) of about 22 grains which has
a muzzle-velocity much less than that of the ‘22 long-rifle.
Your correspondent in a previous paragraph really says this,
as he remarks ‘ Any increase of priming.or strength of
priming, instead of adding to the velocity, will do the reverse,
viz., the igniting of the black powder too quickly, etc.” and
I quite agree with him on this point, that an inctease of
priming is in no way beneficial. When I wrote my letter
I thought perhaps that indirectly the priming might assist
the powder charge a little, a supposition justified by the
circumstance that some makes of bulleted caps are only
loaded with fulminate composition, and other makes have
less of this and a small charge (about 1} grains) of blagk
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powder; so that in small quantities mercury fulminate is
used as-a propellant. I was much interested in Mr. Barton's
theory as to how the unlubricated bullet of the K.N. 22
cartridge may get its lubrication, after a few shots have been
fired, from the products of the burnt powder and priming
chemically acting on the lead fouling. Regarding the boring
and rifling of -2z cal. R.F. rifles for the long-rifie cartridge,
I have lately been enquiring from both English and American
makers and they vary in their boring from 216 in. to 218 in.
and in depth of rifling from ‘0034 in. to ‘005 in. In their total
diameter to the bottom of the grooves the finished rifles
vary from 224 in. to -226 in. The different ammunition
manufacturers make the bullets from 2234 in. to 2244 in.; so
this perhaps explains why ammunition of one manufacturer
will suit one make of rifle, or one particular rifle, better than
another make. In the above measurements there is of course

a manufacturing toleration of either way.
C. H. Maxn.
Bradford.

APPLICATIONS FOR PATENTS.
JANUARY 2l~ml-(—UAR\' 16, 1907.

1.545. Appliances for Night Shooting. C. A. C. Batten.
,601.

1,601.* Automatic Pistols. F T. Murray and J. Carter.

1,689. Firearms. P. Lister.

1,603. Projectile Firing. F. H. C. Nordhorst.

1,788. Cartridges. P. B. Richardson.

1,029. Targets. A. Blackmore.

1,939.* Sighting Apparatus for Rifles. (. Strohbach and A.
Nemeth.

2,041. Gunnery Instruction Apparatus. A. S. Susmann and
W. Vaughan. )

2,045. Projectiles. ]. B Henderson.

2,059. Machine Gun Cartridge Feeder. M. von Otto.

2,094.* Ammunition Wagons. Fried. Krupp, A.-G. (Date of
application in Germany, May 29, 19:.6).

2,149. Moving and Self-recording Shooting Gallery Apparatus.
J. Sutherland.
2,180. Telemeter. \W. G. Gibbons

2,221.* Gun Sighting Apparatus. Soc. Ame des Anciens Etablisse-
menis Hotchkiss & Co. (Date of application in France,
February 16, 19o6).
2,236.* Ordnance Sighting Telescopes. Fried. Krupp, A -G. (Date
of application in Germany, june 6, 1906).
Explosives. H. N. Wessel (Date of application in Norway,
February 7, 1906).
Gun Supyports for Prone Position.
B. Rauch
2,341.* Ordnance. Fried Krupp, A.-G. (Date of application in
Germany, May 9. 1906).

2,286.*

2,339. J. Vuchetich & Paulus,

2,478. Rifle Pull-throughs. V. Greener.

2,558. Gun Carriages. A.T. Dawson and G. T Buckhm.
2,589.* Rifle Sights. K. E Reardon.

2,732. Gas Check for Firearms 1. Gilbe:t-Kussell.

2,883. Rifle Practice Apparatus ' Mitchell

2,040. Tray for Delivering Air-Rifle Pellets from Automatic

Machines. G. I’ Workman

2,983.* Automatic Electrical Targets.
Crowle.

2,985 * Cartridge Cases H. H. Lake

3,004.* Ordnance Construction H. C. I.. Holden.

3,015 Cartridge Cases. ‘I'. Gilbert-Russell.

3.166.* Ordnance Projectiles. C. Grinwald (Date of application

in Germany, April 24, 1906) .

Explosives. M. A. G. Himalaya (Date of application in

* U.S A, February 16, 1906).

3.199.* Safety High Explosives. M. A. ;. Himalaya.

3,200.* Strengthening Chlorated Explosives. M. A. G. Himalaya.

3,201.* Plastic and Safe High Explosives. M A G. Himalaya

3,202.* Tundra Blasting Explosives. M. A. G. Himalaya.

3,220. Automatic Pistols and Rifles G F Bouckley.

3.309.* Protecting Shields for Ordnance.  Soc. Automobiles
Charron Girardot et Voigt (Date of application in France,
February 13, 1906)

5. A, M. Rose and H. B.

3,179."

Aiming Apparatus. G. Collins.

Pneumatic Run-out Gear for Ordnance,
and J. Horne.

3,393 * Breeches for Machine Guns. F. R. C. von Stechow (Date

of application in Germany, February 12, 1906).

3,319.

3.389. A. T. Dawson

3.420. Pneumatic Run-out Gear for Ordnance. A. T. Dawson
and J. Horne.

3.422.* Magazine Small-Arms. A. Christophe and P. Menteyne
(Date of application in France, May 7, 1906).

3.427. Projectiles. S O. Cowper-Coles.

3.441. Rifle Cleaning Apparatus. E. Goodwin and Kynoch, Ld.

3.496.* Recoil-Loading Rifles. P. Mauser (Date of application in
Germany, October 24, 19006).

3.498. Ordnance Loading Apparatus. A T. Dawson and J. Horne.

3.584. Aiming Appliance. \W. S. Freeman.

3.602. Ordnance Loading Apparatus. A.T. Dawsonand J. Horne.

3.605. Ordnance Sighting Apparatus. A. T. Dawson and G. T.
Buckham.

3.676.* Automatic Guns, T. K. North.

3,600. Ordnance Sighting Apparatus. A. F. Petch.

3.716. Rifle Practice Apparatus. F. Mitchell.

3.826. Artillery Instructional Device. W. A. Burns.

3,924. Gun Mountings.

A. F. Petch and R. Redpath.

*These Applications were accompanied by complete Specifications.

SPECIFICATIONS PUBLISHED.

JANUARY 31—FEBRUARY 21, 1907.

COMPILED BY HENRY TARRANT.

1,573 (1906). High Explosive Compounds. G. Grobert, Switzer-
land. The patentee has discovered that if a volatile hydro-
carbon and an animal fat such as suet be added to
perchlorate of potassium or ammonium an explosive of
greater power than usual is formed. The animal fat binds

the hydrocarbon and prevents its evaporation. Accepted
January 19, 1907
2,985 (1906) Chlorate Explosive Composition. Dr. S. Lasz-

czynski, Russian Poland. A chlorate explosive is formed by
adding 10 %, of petroleum to go ., of chlorate of potassium
or 12 % of petroleum to 8§ °, of sodium chlorate. These
exact proportions must be observed in order to obtain the
complete combustion and the best results. Explosives so
made up can be detonated only by a 5-grain fulminate cap
and therefore are claimed to be much safer than the known
compounds in this class. Accepted January 17, 1907.

3,094 (1906). Mounting of Ordnance. A. T. Dawson and G. T.
Buckham, London The bending stress on the cradle
during recoil of mountain guns is reduced by supporting the
gun at the breech end by shding blocks fitted to skids and at its
torward end, as far to the rear of the muzzle as is practical,
to a bracket aftixed to skids. Accepted January 10, 1907.

3.0948 (190). Recoil Brake for Ordnance. A. 1. Dawson and

5. I, Buckham, London. In order to eliminate shock on
the return after recoil of the barrel of ordnance the part
capable of angular displacement (in that type of three-part
bufter piston in which one part is fixed, another may be
angularly adjusted, and the third part slides longitudinally)
is situated between the fixed and «liding parts so that the
flow of liquid is diminished both during recoil and return.
Accepted January 24, 1907.

6,003 (igov). Small-Arm S8tock. W. F. Cole, US A The
patentee has designed a stock for guns and rifles a narrow
part only extending trom the grip to the heel being of wood.
The rest ot the butt consists ot a frame of metal and this

construction 15 intended to lighten the complete gun.  Ac-
cepted January 24, 1907
6.355 (1906). Ordnance Sight Apparatus. B T Hamilton,

Finchley, and L. Stroud, London  An improvement regard-
ing the sighting device described in Patent No. 2,111 (1905)
consists ot the combmation ot a simple appliance with the
controlling device for releasing the pinion ot the adjuster
from the rack on the sight bar so that rough adjustments
may at once be made  Accepted Janury 24, 1907.
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7,161 (1906). Machine Guns. A.'I'. Dawsonand G T. Buckham,

ndon. In order to decrease the weight of the gunasa

whole the water jacket is lightened by constructing it of thin

corrugated steel. The surface exposed to the air is by this
means increased  Accepted January 10, 1907.

8,821 (1go6) Air Gun Target. I.. Jeftries, Birmingham. A
target for indoor use is made so that the target and the bell
device which are enclosed in a box-like arrangement may be
easily got at. The box is for the purpose made to open on
hinges fitted to the back. Accepted January 10, 1907.

8,848* (1906) Low Density Compound Bullets. H.\V. Holland'
London, and T. Woodward, Willesden.

9.437 (1906). Bolt Action Miniature Rifles. The Birmingham
Small Arms Co.,, LLd., A H. M. Driver and G. Norman,
Birmingham. The rifle described in this specification is
constructed to meet the requirements of cadet corps, rifle
clubs and similar bodies, and the bolt and firing mechanism
are for this purpose designed to be manipulated in the same
fashion as those of the actual service rifle. The rifle is
intended to be used not only for target work, but also for
military drill purposes. The bolt mechanism is arranged so
that in closing the breech a cartridge such as the ‘22 rim fire
may be loaded straight into the chamber, and the bolt head
is therefore made of smaller dimensions than the body of
the bolt (which contains the main spring and striker) in
order that it may work in a groove in the action body
arranged in line with the breech and bore of the barrel.
Accepted January 24. 1907.

10,882 (1906). Combined Revolver, Walking S8tick or Um-
brella. A revolver is attached to a walking stick or
umbrella by means of a spring projection which fits into the
barrel. The revolver is covered bv a removeable shell
handle the halves of which are held together by spring
clips. Accepted January 1o, 1907.

11,588 (1g06). Breech Plug for Fixed Barrel Air Rifles.
L. Jeffries, Birmingham. The rotatory breech plug of a
fixed barrel air rifle is so constructed that by the removal of
a screw cap it can be taken out of the rifle. The opposite
wall to that in which the cap works is solid and a spring is
made to take up wear. Accepted january 10, 1907.

12,426 (1906). Clip Loader Holding Device for Magazine Rifles
H. T. Blanch, London. An attachment for magazine rifle
such as the long Lee-Enfield which are not adapted for clip
loading consists of a fork with a shank extending backwards
for fixing to the bolt or bolt cover. The attachment turrs
with the bolt so that it lies out of the line of sight rear of the
wood of the stock on the right hand side of the rifle. Ac-
cepted January 31, 1907. :

12,715 (1906). Ordnance 8ighting. Capt (i Lanino, Italy. The
backsight of ordnance nced not be used if the idea des-
cribed in this patent is adopted. The gunner's ‘‘dental
plane ' i.c., of the upper jaw, is made to coincide with a cer-
tain level below the point usually occupied by the backsight.
The level is raised or lowered to correspond with difterent
ranges. Accepted January 24, 1907.

13,805 (1900). Range Keepers. A. ‘I'. Dawson, lLondon, and
J. Horne, Barrow. These improvements in range keepers
apply to Patent No. 4,461, 1904. The modifications allow
the keeper to register increased ranges whilst the display of
figures on the dial is not cramped. Fine corrections may
also be made by hand when fall of shot or range finder
discovers an error. Accepted January 24, 1907.

14,373 (1906). Fuse Apparatus. H [I’. Merriam, US. A Ina
former Patent, No. 12,570, 1903, a fuse was described in
which a series of centrifugally operated devices were used to
arm the fuse. This device is simplified to render the work-
ing more etlicient. Accepted January 10, 1907

15,566 (19ov). Miniature Target Apparatus. Col.-Sergt.-In-
structor G. Collins, Manchester. By means of a cord running
from the firing point to the butts a series of targets may be
made either to disappear and re-appear or to run frem one
side of the butts to another. The string pulls the targets
along against the resistance of a weight which serves to
effect a return movement®  Accepted January 17, 1907

15,796 (1906). Mechanical Time Fuses. Capt | Pangher and
E M. Thomas, Austria In order to avoid discrepancies
due to the smaller circumference of the setting ring of
mechanical time fuse, the setting wheel is connected toa disc
provided with a spiral guide for a projection on the striker.

EXPLOSIVES. 4t

By means of this projection the striker is kept in the cocked
position until the projection slides off the end of the guide
after having.heen several times the round of the setting disc.
Accepted January 17, 1907.

16,523 (1906). Ordnance Sighting Apparatus. Rheinische
Metallwaaren und Mf., Germany In Patents Nos. 20,780,
1904, and 362, 1905, sighting apparatus and a sight turning
appliance were described respectively. The apparatus
applies to high angle guns the barrels of which may be
elevated independently of the sights and certain improve-
ments are set out in the present patent. Accepted January
17, 1907.

16,809 (1906). Explosive Strip Cutting Machine. ]J. T.
Thompson, U.S.A. A\ machine is dealt with in this patent
adapted to receive strips of explosives from another machine
and to cut them into pieces of different sizes. The machine
may be adjusted for different rates of strip delivery. Ac-
cepted January 17, 1907.

17,011* (1906). ' Ammunition Stere Rooms. F. Fouché and A.
Bochet, Paris.

19,641 (1906). Cartridge Feed for Automatic Arms. A G.
Bloxam, London (Agent for Ocsterreichesche Waffenfabriks
Groselschaft, Upper Austriu). To allow a cartridge belt
easily to be separated from an automatic gun, the feeding
device is arranged in two parts coupled together and behind
each other. The front part carries the feed wheel and the
back part the rachet wheel and the coupling of the parts may
easily be disengaged. Accepted January 17, 1907.

20,735 (1906). Barrel Recoil Ordnance. ] A. Deport, Paris By
means of a double motion imparted through two pneumatic
spring cylinders having their axis in a parallel plane but
inverted relatively to each other a length of recoil is secured
double that which can be obtained with a pneumatic spring
having a single cvlinder of the same length of either of the
two cylinders and having together with its plunger a total
length equal to both. Accepted January 24, 1907.

21,224 (19006). Betting Appliance for Fuses. Fried Krupp, A.-G.,
Germany. A setting appliance too intricate briefly to be
dealt with consists of two concentric setting devices capable
of rotating relaiively to each other to enable fuses to be set
quickly and accurately. Accepted January 10, 1907.

(1906). Chlorate Explosive Compound. R. Weyel,
Germany. A process for making explosives in plastic or
granulated form (particularly nitroglycerine and chlorate
compounds) consisting in treating the main constituents with
products ot formaldehyde and aromatic amines or phenty
lamines. Explosives so heated are made safe to hancﬁe and
are claimed to be non-susceptable to shocks. Accepted
January 10, 1907.

23,836 (1906). Sighting Device for Ordnamce. Fried. Krupp,
A.-G., Germany. A supplementary sighting device is
arranged for use when the ordinary sights of ordnance are
rendered useless. It is simple, is laterally adjustable and is
connected rigidly with the gun through an arc-shaped guide
carrying a spirit level. Accepted January 17, 1907.

25,025 (190©). Magazine for Pistols. U. Pieper, Belgium. A
catch to hold pisjol magazines in position consists of a spring
tongue adapted to force a projection into a recess in the wall
of the magazine. A small lever operated by the fingers
from without disengages the two when the magazine is to be
removed. Accepted January 10, 1907.

26,001 (1906). Electric Firing of Small Arms. By the closure
interruption of a primary circuit a current in a secondary
circuit is interrupted at tke ignition point and-owing to
sparking the cap of the small arm cartridge is exploded. A
device is arranged to switch one barrel out and another
barrel in when the appliance is used with double-barrelled
small arms. Accepted 31, 1907

26,749 (1906). Automatic Pistol Mechanism. The novel parts
described in this specification of an automatic pistol consist
mainly of a * flexible fork " breech block, and a * double
beaked " tumbler. These parts are intended to simplify the
construction of automatic small-arms. Accepted January 17
1607,

21,240

* These Specifications are more fully described under
** Selected Patents.”
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SELECTED PATENTS.

VENTILATING AMMUNITION STORE ROOMS.

17,011 (1906). F. Fouché and A. Bochet, Paris. This invention
relates to insulating, ventilating and cooling ammunition store
rooms, and is an improved form of the method which consists in
providing double walls, the space between the walls forming a
jacket through which an insulatiug medium such as air is caused to
circulate. The improvement provides that not only is cooled air
circulated through the jacket but a separate supply is introduced
into the store room or chamber. The cooler has two compartments
through which the air to be cooled is caused to flow by means of
fans, and the air from the cooler having the lo&er temperature is
supplied to the ammunition store room. Accepted January 1o,
1907.

APPARATUS FOR TEACHING AIMING.

5.554 (1906). J. Rigby & Co. (gunmakers), Ld., and E. ]J.
Rigby, l.ondon. The apparatus dealt with in this specification is
so arranged that a rifle barrel carrying its own sights may be held
between two supports, one of which is capable of being moved
vertically or laterally. The sights may be trained on to a target,
and novices taught how to aim. By rotating the barrel on its
supports, the effect of sloping the sights can be practically illus-
trated.

The apparatus is depicted in the illustration appended. The
support for the muzzle of the rifle (Figs. 1 and 2) cousists of the
stem a. At the end of this stem the cone b is provided, which is
pushed into the muzzle by the spring ¢. The breech support is
also coned, and the lug « (Fig. 4) is adapted to fit into the
extractor way cut in the barrel to prevent the barrel turning rela-
tively to the support. The handle ¢ is provided so that the
support may be turned in the collar f, which may be moved hori-
zontally in the slotted plate guide ¢ by means of the screw h.
The guide plate ¢ may be moved vertically in guides; fixed to
the base / by means of the screw i/ (Fig. 3). The barrel supports
are made hollow, so that a clear view may be obtained through the
barrel.

An alternative arrangement is described in the specification, the
pivots upon which the barrel is mounted being placed beneath the
sights instead of at the end of the barrel. Accepted December 2o,
1906.

Fig. 1

LOW DENSITY COMPOUND BULLETS.

8,848 (1906). H. W. Holland and T. Woodward, London. The
object of the present invention is to provide a construction of com-
pound bullet of lower density than one composed of the ordinary
cupro nickel jacket,and a lead core. The usual outer case is
employed, but only the rear part is filled with heavy metal, the
front part or nose being filled with light material such as wood.

Fio. 71

Fig. 2

The object of this special construction is to decrease the specific
gravity of the projectile, at the same time retaining the ordinary
length or even increasing the length, and thereby increasing the
velocity of the projectile without increasing the pressure upon the
interior of the small arm. Fig. 1 is a longitudinal section of a pro-
jectile for a military rifle constructed according to this invention,
and Fig. 2 is a similar view of a sporting projectile. In these
figures a is the nickel case, b is lead, and ¢ is woad. In Fig. 1 the
wood and lead are introduced at the rear of the case which is then
closed by spinning, whilst in Fig. 2 they are introduced at the nose,
the base being solid. There is only one claim in this patent, and
the patentees therein set forth that what they claim is:—The
combination of an outer case, a heavy filling for the rear portion
of the case and a light filling for the front portion substantially
as described. Accepted January 10, 1907.

Fig. 4
14/
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CURRENT TOPICS.

The New Service S8ight.—Dr. H. T. Ashton, and his co-
patentee Mr. J. J. Speed, are to be heartily congratulated on
the exceedingly effective and ingenious sight which is described
in this month’s Selected Patents. The sight fitted to the new
short rifle may have been fairly suitable for its purpose in the
first form, previous to the demand for a wind-guage attach-
ment, but with the added complication of a traversing
movement the whole structure proved awkward and clumsy,
both in mechanical design and practical manipulation. Screws
which won't turn, a place for Tommy Atkins’ thumb-nail when
Tommy Atkins does not indulge in this luxury, and weird
shapes of parts which constitute the despair of the machinist
asked to manufacture them, combine to condemn the old
sight as a cuambersome absurdity. In the new design ample
use seems to have been made of the intervening period for
thought and reflection since the present sight was first put
into use. The result is a sight which seems to contain a well
arranged and minimum number of parts, combined with a
simplicity of manipulation which will no doubt earn the regard
of the rifleman. The essence of the invention appears to
consist in abandoning the obvious longitudinal screw for
giving fine adjustments to the slide which controls elevation,
and replacing it with an indented rack along which a wormed
nut works. Anyone who has handled Vernier sight adjusters
and other pieces of mechanism in which a slide is moved up
and down by a longitudinal screw of considerable length will
know that it is alinost impossible to make the screw so straight
and so true that the same amount of friction is experienced at
every part of the turn and at every point of adjustment. By

converting the long screw from male to female the whole
difficulty seems to be overcome, and we shall look forward.
with pleased anticipation to seeing the new sight in solid form,’
as distinguished from a patent illustration.

The Single-trigger Case.—One cannot help feeling glad that
Mr. Purdey has been victorious in the proceedings which were
taken against him for alleged infringement of a single-trigger
patent. In most cases of this kind sympathy generally goes’
with the inventor who is fighting for the reward of his
ingenuity ; but in the present instance the plaintiff and the
defendant are both patentees, and though the plaintift sets
himself in the position of being the aggrieved party that
attitude seems hardly to accord with the circumstances. The
plaintiff has enjoyed the uninterrupted benefit of his méchanism
during the whole course of the patent's existence. With the:
help of the credit which has been freely accorded to him for
his most ingenious idea, he has built up in the course of a
very few years a fine business in the very best class of guns
such as seems likely to give him a name with posterity which
will rank like that of Manton does to-day. In a word he has
made honour and fortune by the product of his ingenuity. As
the outcome of the case we find that Mr. Purdey's single-
trigger mechanism was in reality of the three-pull type and "’
preceded that of the plaintiff, but that the patent is bad "
because it failed to give a proper description of the invention.
Both patents are, however, bad-on another ground, viz. the
prior use by Baker of the three-pull principle. The case thus '
falls to the ground : surely a small result for the large cost
involved. Mr. Purdey deserves every sympathy for the heavy
outlay which has been forced upon him in the defence of
proceedings which one cannot help feeling would have served
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no useful purpose to anybody whichever way the decision
had gone.

Technical Instruction in Birmingham,—Mr. W. L. Powell
has always associated himself with public measures for
improving the status of the trade to which he belongs. His
inspiring speech on the occasion of the distribution of the
prizes to the successful students at the school of gunmaking,
contains many items which are worthy of more than passing
mention. Uppermost amongst these was his reference to the
lectures on the theoretical side of gunmaking which are
shortly to be initiated. He suggested that these lectures
would be of such a character that grown-up gunmakers would
find it worth their while to attend these classes, and thereby
turn to useful account the information placed at their disposal.
When the question of technical education was first raised, an
effort was made by this journal to deal in simple language
with the scientific aspect of many of the questions which
affected the construction and design of guns and ammunition.
Qur series of lectures to Young Gunmakers have now reached
the amazing total of XLII in number; and although they
suffer from the necessitv to compress explanations, and from
the disjointed treatment which could not well be avoided,
they at least represent a sincere and earnest attempt to fill
the absence amongst first-class text books of volumes relating
to the science of gunnery. There are plenty of sound works
which deal with the class of information which is useful to
sportsmen ; but few of these enter into the why and where-
fore of things as a text book should. In the many hours of
labour which have been devoted to the preparation of these
lectures, it has often been obvious that the quality of the
information given made them worthy of the attention of
grown-up gunmakers. Especially is this the case in respect
to those lectures which have been produced with the collabora-
tion of Mr. Jones. Written words are however at the best
oaly the text upon which verbal instruction should be based ;
and one may, therefore hope that in the lectures to be given,
the dry-as-dust details will be elucidated by life-like illustra-
tions and arguments. More than this our oawn lectures
have necessarily covered the kind of ground which is most
susceptible to the application of pure science. There must,
however, be many details concerning the why and wherefore
of gun mechanism and construction which can be elevated to
a high scientific level when demonstrated by a practical
gunmaker with the true scientist’s mind. If the information
is sound and based on exact reasoning, the ideas need not
be expressed in what is vulgarly described as scientific jargon.

Mid-range Ammunition.—It would be impossible to over-state
the importance of paying very close attention in the near
future to the new rules issued by the National Rifle Associa-
tion in connection with mid-range ammunition. Cartridges
falling within the old short range specification included many
brands of ammunition which were far more powerful than was
necessary for producing accurate results at such a distance as
100 yards. At any rate for various reasons the ‘2z long-rifle
cartridge has become the accepted type’ of short range am-
munition, and heavier loads are now excluded. Its sphere of
usefulness undoubtedly extends to 100 yards, and surprisingly
good results have been obtained at double this distance.
Between the -22 cartridge and the service cartridge there is a

large gap which has never been adequately filled. That is to
say there are several cartridges highly suitable for mid-range
yse, but. their existence has not been recognised by com-
petitions designed to test their qualities and emphasise their
usefulness. The National Rifle Association introduces this
year for the first time a competition for mid-range ammunition
at 100, 200 and 500 yards, and cartridges are eligible to be
used therein whose ballistics do not exceed the results given
by a 200-grain nickel-base bullet, having an observed velocity
of 1700 feet per second. It might be argued that a smaller
energy equivalent than the 1300 ft.-Ibs., which the above
figures give, might have been adopted; but the question
which the future must decide is whether mid-range ammu-
nition will become a reduced charge loaded into the service
bullet, or a special cartridge fired from a special rifle. The
liberal margin allows full freedom of choice. Public con-
venience would doubtless be best served by the finding of a
suitable specification to govern the reloading of the service
cartridge case. The interests of the manufacturer will on the
other hand forward the production of a special rifle and
cartridge. The two might, for a while at any rate, exist side
by side, and practical experience will in the end show which
style of cartridge is best suited to the needs of marksmen and
those responsible for providing range accommodation. For
the time being two distinct lines of research are opened up;
the one to find out a suitable reload charge for the service
cartridge, and the other to develop the nickel-base style of
cartridge, and ascertain whether special chambering and
rifling produce advantages in the direction of accuracy and
economy, whilst keeping the weight of bullet down for safety
considerations.

The late M. Berthelot. —By the death of M. Marcellin
Berthelot on March_18th, the world has lost one of her truly
great men. He was a scientist of the very first order: his
researches applied to most branches of science and at the
same time he was distinguished in philosophy and politics.
Berthelot was born in 1827 and at school distinguished him-
self in history and philosophy. In 1854 he made his reputation
as a chemist by his researches on the action of acids on
glycerine, and five years later was appointed a professor of
organic chemistry. During the Seige of Paris he was Presi-
dent of the Scientific Defence Committee, and it was the
experience gained then of the manufacture of explosives
which turned his attention to thermo-chemistry as applied to
explosives. His researches were published in his book en-
titled ‘ Upon the Force of Gunpowder and Explosive
Materials ’ (1872). This book was followed by two others of
a more general character of two volumes each: Thermo-
dynamics (1872) and Thermo-chemistry (1897). These works
and his publications in scientific journals on the specific heat
of gases at high temperatures and explosive subjects in general
have done more to establish the fundamental truths under-
lying the theory of explosive action, than the publications of
all other workers in the same field. When one considers that.
Berthelot’s researches on explosives represent only a small
part of his scientific work and that all his life he was an active
politician, and since 1889 the perpetual Secretary of the Paris
Academy of Sciences, may we not agree that his was one of
the most powerful scientific brains that France, or for that
matter the world, has ever produced.
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THE STATE OF BRITISH PATENT LAW.

A DEBT of gratitude is due to the present Government, and
to Mr. Lloyd George in particular, for the masterly fashion
in which the difficulties of the existing patent law have been
met by the proposed legislation which it is hoped will be
carried without opposition. ‘Mr. Lloyd George's speech in
introducing his Bill reads like one of the many articles which
have appeared in these columns during recent years pressing
for reforms in the patent system. In fact as recently as
February last year a hope was expressed that many reforms
short of positive protection, notably, a revision of the present
system of granting patents, might be introduced by the
Liberal Government. Prominence has been given by the
discussion of protectionist principles to the many disabilities
under which British industry labours. One of the most
palpable amongst these is the system under which foreign
patents are taken out in this country, not as Mr. Lloyd
George put it, for the purpose ot working the patents in this
country, but for the purpose of preventing their being worked.
There was, he said, a still worse abuse, and on the whole he
thought it was the worst of all.

The British inventor who took out a patent was very often
a poor man who had been able to get his patent financed up
to a certain-point. After he had started and set up works
and purchased machinery, there came a powerful foreign
syndicate which had found that there was somethlng in his
patent which they imagined was covered by an invention
they had already patented—for these patents were very often
in exceedingly vague terms. This syndicate then brought to
bear the whole machinery of their powerful organisation to
crush the inventor. He was brought before the Court of
first instance, and if he won there he was taken to the Court
of Appeal, and then dragged up to the House of Lords, by
which time all the capital he had been able to raise for the
purpose of working his patent was expended in law costs,
and the patent which ought to have been an encouragement
to his ingenuity had simply become a trap to his ruin.

On the subject of compulsory licences it is proposed to
simplify the procedure, so that a foreign patentee may take
the choice between abandoning his patent, or initiating
manufacture in connection therewith after a reasonable time
has elapsed. Concerning another point it would be an
impertinence to attempt to paraphrase the following eloquent
recognition of an existing difficulty :—

Big foreign syndicates had one very effective way of des-
troying British industries. They first of all applied for
patents on a very considerable scale. They suggested every
possible combination which human ingenuity could possibly
think of. These combinations the syndicates had not tried
themselves. But the syndicates put them in their patents in
obscure and vague terms so as to cover any possible invention
that might be discovered afterwards in this country. What
happened ? A British inventor made a bona fide discovery.
He attempts to patent it. He probably secures a patent.
But the moment he did so this powerful foreign syndicate
brought an action against him for infringement of patent.
The result was that the poor British inventor, before there
was time for his invention to take root, or to become a
success, was simply overwhelmed by this tremendous com-
bination. In that way many British industries had been
wiped out.

It is really interesting to refer again to the article which
has already been quoted. It was therein suggested that it
might be possible to secure by indirect channels some of the
advantages which protection might give. This point evidently
struck the introducer of the new Bill in the course of his

speech. He explained that he had not time to deal with the
objection that his was a protective measure. He thought it
was in the interests of free trade. He was not afraid of
foreign competition as long as British trade was free to fight
it. He would free British trade from impossible conditions
abroad, and from equally stupid tariff systems at home. At
the present moment many British industries were bound
hand and foot by the working of the patent system. Many
British industries had been completely wiped out by privi-
leges conceded by British institutions to foreigners. He
proposed that these bonds should be cut; and that the
British industry should be made perfectly free to engage on
equal terms in the severe struggle with its competitors. It is
not surprising to find the report of the speech punctuated by
references to the cheers with which each remark was greeted.
No trade suffers more than that of gunmaking from the
barbed entanglements which surround every new line of new
research in firearms. We grant the foreigner an unrestricted
field in which to prosecute his business, and it is difficult to
be enterprising when we voluntarily grant monopolies to
foreign manufacturers who do nothing in return beyond
supplying the consumer with guns and rifles which ought in
the nature of things to be made in this country which grants
the patent rights to the inventors.

If the patent law can only be revised on the lines of Mr.
Lloyd George’s new Bill British industry as a whole will
derive immense benefit. The increased manufacture of
machine productions will give immense impetus to the kind
of repeat work which is characteristic of many branches of
gun manufacture. Typewriters, and a host of other forms of
mechanism will be made in this country, and a class of
operative will be encouraged whose existence will re-act on
the prosperity of British gunmaking. At the present moment
the number of factories turning out repeat work is not large
enough to provide a sufficiently liquid supply of labour. The
fluctuations of business, which necessarily exist, leave the
employer in a difficulty when he wishes to increase his staff
at short notice. In a like fashion when the supply of orders
is on the down grade the workers who are thrown out of
employment suffer great loss and inconvenience. With an
increased area of production a better average can be struck,
so that semi-skilled labour of the class referred to can be
concentrated on those sections of manufacture where trade is
brisk. Altogether the new law seems to provide an excellent
example of the belief that intelligent study of trade condi-
tions will cdll attention to cases where seemingly simple
remedies may produce important results. Though there is
no reason to suppose that the bill will receive opposition of a
destructive kind, its various passages will need the most
careful scrutiny to make sure that they shall have their in-
tended effect. It is said for instance that a single one of a
particular kind of cycle lamp is made each year in Canada
from component parts supplied by the foreign manufacturer,
and that a duly attested certificate that this one lamp has
been made is held to comply with the law that the patent
must be worked in the country. There are so many instances
where technical acts of this kind entirely fail to carry out
their intended purpose that it is to be hoped that the pro-
posed reforms will not at the finish be held over till an
amending act has been passed.
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TECHNICAL INSTRUCTION IN
BIRMINGHAM.

THE distribution of prizes to the successful students attend-
ing the fechnical instruction classes conducted under the
auspices of the Birmingham gun trade took place last night,
at the school in Whittall Street. Mr. A. A. Bonehill (chairman
of the committee) presided, and among those present were
Mr. W. L. Powell (chairman of the gun trade), Councillor
Kelly, Messrs. J. C. Scott, T. Turner (proof master), W. P.
Jones, C. R. Smith, J. S. Turner, F. C. Scott, A. A. Edwards,
T. Busst, &c.

The Chairman said the committee hoped soon to be able to
provide technical education on permanently progressive lines
by arranging for the instruction to be given in the daytime
instead of at night. It was obvious that two or three hours a
week after the ordinary day’s work was done was an unsatis-
factorysubstitute for appreaticeship, and altogether inadequate
for the realisation of the sound ideal set up in their charter. In
one class six youths had made a record attendance, not having
missed once during the whole session. He intended to give
a prize next session to the youth who produced the best
invention connected with gun-making. He should do that to
encourage the youths to think and use their brains as well as
their hands. Since the opening of the Technical School
eighty-seven youths had followed the trade, a gratifying fact,
which proved the value of the instruction given to the students.

The committee had also established a theoretical class, and
they had decided to make it free and open to both young and
old. He trusted, therefore, that every working member of
the trade would take advantage of that class. Mr. W. L.
Powell said that during the past session thirty-three pupils
had attended the classes, as compared with thirty-five last
year. That was satisfactory, but there was room for a few
more youths, and he hoped there would be a larger attendance
next year.

Mr. Powell then distributed the money prizes, the total
value of which was £27 17s. 6d. Of that amount £16 7s. 6d.
was for merit in work, and £11 10s. for attendance. He con-
gratulated the prize-winners, and hoped the awards would be
an encouragement to them to persevere in the work in which
they were engaged. The prizes were provided by the gun-
makers of Birmingham to induce the pupils to make good
progress. They wanted the school to be successful, and that
the pupils should become expert workmen in the gunmaking
industry. It was an old business, and the committee were
anxious that it should make such progress that Bfrmingham’s
reputation for gunmaking would always be maintained. On
the motion of Councillor Kelly, seconded by Mr. J. S. Turner
and supported by Mr. C. R. Smith, the Chairman was thanked
for presiding. In reply the Chairman expressed the hope
that the workmen, young and old, would always do their best,
and never “scamp’ their work. By producing good work
they would be able to beat the foreigners, whose competition
was now so severely felt. Within the last few months his
firm had received orders from customers abroad for guns upon
which would be stamped, *“Made in England.” Those cus-
tomers had been buying foreign guns, but it was clear the
foreigners’ cheap rubbish would soon be discarded if the
English workmen did their work in the most skilful manner
possible.

THE GUNMAKING INDUSTRY.

For statesmanlike thinking and exceptional powers of
reference the anonymous author or authors of ‘‘ The Causes
of Decay in a British Industry” would be hard to beat.
Every gunmaker should make it his first duty to buy this
book (Longmans, Green & Co., price 7s. 6d.), and to read
every page ‘of it with care and attention. Those who are
convinced by its arguments will feel inclined to realise the
whole of their assets, and to retire with such assured income
from their safe investment as may be available. The others
will endeavour to fix in their minds the lessons which this
book teaches, and where possible they will promote better
conditions than at present exist or otherwise seek to evade

. the evils which cannot be removed. The treatment adopted

in the volume is mostly historical. The rise of the Birming-
ham gun trade is traced with singular effectiveness, and the
various causes which had led to a decline of turnover and profit
are carried back as far as possible to their ultimate sources.
A feeling of pessimism pervades the whole volume, and the
brighter sides of the picture seem at times to be deliberately
avoided. The first chapter, for instance, professes to show
the origin of the industry of gunmaking. Birmingham occupies
the first place, Liége the second, but London is apparently
nowhere—a strange omission in a book with an all-embracing
title. If, for instance, Birmingham gunmakers raised their
standard of workmanship so high that none of their com-
petitors could reach it, a question naturally arises as to what
has become of London. On the test of pure quality the
London gun occupies a very high position; and whilst
avoiding comparisons which are odious, it is ouly fair to
recognise the existence of bona fide manufacturers, such
as Purdey, Holland, Lancaster, Atkin, Boss, Lang, London
Small Arms Company, and many others who in varying
degrees directly employ a large amount of highly skilled
labour. To dismiss the London trade with sundry cursory
notices, such as the number of names appearing in the Post
Office Directory, is to say the least, unhistorical.

The merit of the book lies, however, in other directions.
The author must be praised for the mass of useful informa-
tion which he so skilfully presents rather than for the
obvious limitations of his horizon ia other directions. He
shows with a true manufacturer’s eyes how each item of
our advancing civilisation tends to regulate trade out of
existence. Some of the causes are special to gunmaking,
others are shared alike by the whole community—in fact, with
the ability to make guns with a degree of skill and economy
largely due to hereditary influences the opportunity is with-
held by the combined operation of a multitude of small
causes. A little pressure here, a pinch somewhere else, and
the inability to reserve for our own benefit the credit of the
high reputation which our products have earned, all these
combine to reduce the level of output which should be
Britain’s share of the world’s output. The author is never
dull, and at times he breaks out into really pleasing phrases.
For instaoce, in discussing certain phases of manufacturing
policy he gives utterance to the following: ‘‘ England’s
position as first amongst manufacturing countries was won
by individual manufacturers who put all their eggs in one
basket and took exceptional care of the basket.” The
author's intimate acquaintance with the history of every
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kind of enactment, English or foreign, pertaining only to
guns or to all goods alike stamps the whole book as the work
of a man of unasual grasp of mind. Subjects, old and new,
are presented with a clearness which even contemporary
recards do not possess, and one may fairly state that this
is the text-book of the British gunmaking industry present
and past. One can only hope that the future is brighter
than one’s frame of mind after reading the volume. Perhaps
in adopting the manufacturer's standpoint the author has
been quite consistent in not saying too much about the few
odd oases where orders for guns can be gathered by the
omniscient bagman.

THE CASE ON EXPLOSIVES.

ON the 12th ult.,, the Grays Magistrates concluded the
hearing of the case against Messrs. Kynoch, for having
added an unauthorized ingredient to their explosives, and
imposed a fine of £25, also making an order for the forfeiture
of the blasting gelatine under seizure. It will be remembered
that in the first day’s hearing, as reported in our last issue,
the Home Office Inspectors in their action against Messrs.
Kynoch, showed that mercuric chloride had been added to
the explosive under seizure, so masking the heat test and
rendering it abortive as a means of examining the explosive
as to its stability. The presence of this unauthorized in-
gredient was proved by the evidence of various experts,
including Dr. Dupré and his two sons, Sir William Ramsay,
F.R.S., Dr. Farmer of the Chemical Research Laboratory,
Woolwich Arsenal, and Mr. J. W. Thomson, chemist at the
Royal Gunpowder Factory, Waltham Abbey. -

In the further hearing of the case, which took place on the
12th ult., the first witness called was Sir Frederick Nathan,
Superintendent of the R.G.F., Waltham Abbey. He stated
that be had been at that factory for 144 years, and had never
heard, till in the Court on the previous occasion, that mercuric
chloride should be added to explosives to increase their
stability. He bad made experiments with this substance, and
bad found that ‘002 per cent. added to guncotton after it had
received the third boiling, raised the heat test of a material,
obviously not stable, from six to 21 minutes. The Dr. Will's
test, showed that the nitro-cotton was equally as unstable
after as before the addition of mercury salt. The presence
of mercury thus enabled an unstable nitro-cotton to pass the
Government heat test. The Government or Abel heat test,
is in use and adopted in all countries except Norway, Sweden
and Belgium. The Guttmann test was not reliable, especially
in the presence of nitroglycerine. He had made comparative
experiments with the Abel and the Guttmann heat tests.
Sufficient of each explosive was taken for 12 tests, six with the
one and six with the other, and the observed times in minutes
were as follows :—

Abel, Guttmann.

Explesive. - —

Maxi- | Mini- | Differ- | Maxi- ' Mini- | Differ-

mum. mum. | ence. mum. | mum. ( ence.
Guacotton... v 21 19 2 20 14 , 6
Nitroglycerine ...| 28 27 1 19 11 | 8
Cordite ... w17 15 2 14 ¢ 8 | 6
Blasting Gelatine...| 23 | 214 | 1} 18 | 14 ‘ 4

The Guttmann test is irregular, and gives a shorter time
for nitroglycerine and its compounds. He said that antiseptic
material is used only for compressed guncotton, which has to
be stored wet for an indefinite period, but never for explosives
which are intended for immediate drying and making up.
Should an antiseptic be required, carbolic acid is the material
used in this country. He had never heard of antiseptic
being used for nitroglycerine compounds. Nitroglycerine
itself has a toxic action, and would act as an antiseptic.
Mercuric chloride is undesirable in an explosive, because it
gives rise to mercury, hydrochloric acid and chlorine. One
could not actually prove that mercuric chloride would do harm
to an explosive under storage, but one must assume that a
thing is bad which theoretically might introduce a source
of decomposition. In his opinion the Abel heat test was one
rather for purity than stability. For stability it left much to
be desired, except, of course, so far as stability resulted
from purity. As regards any confliction of view between his
present frame of mind and the opinions he expressed in 1901
regarding the Abel heat test, he had done a lot of work on
the subject since then, and he now looks on this test as
primarily one for purity, but under prescribed conditions one
for stability also. In connection with the presence of mould
on the outside of slabs of guncotton, he had found by test
that the explosive so affected was just as stable as the inner
parts of the same slab which were free from mould. He had
accordingly formed the opinion that fungoid growth per sc¢
does not affect stability.

Mr. C. A. Barnard, in the employ of Messrs. Baird and
Tatlock, proved the purchase by Messrs. Kynoch of the
following quantities of mercuric chloride:—January, 1504,
2lbs.; March 1oth, 1904, 5 lbs.; and May 25th, 1904, 5 lbs.

Major Cooper-Key, H.M. Inspector of Explosives, stated
that on the occasion of a visit to the Kynoch factory, he found
in a miscellaneous store at the end of a range of cordite
buildings, a jar marked * bichloride, 5 lbs., poison,” a word
preceding the word ‘bichloride” baving been erased. He
was told it contained carbonate of soda, and under cross-
examination admitted that this might have been so.

Mr. Horace Avory, K.C., in opening the case for the
defence, urged that the general tenour of the licence was
for the protection of the public and those working in the
building and its neighbourhood. An ingredient certainly
cannot include a residue from a process of manufacture, but
the prosecution were here asking that the rule shall read that
manufacturers must not put things into explosives which will
make it difficult to test for purity. The authorities would not
take the trouble to find a proper means of making tests to
overcome difficulties. The evidence had not shown that the
material would have failed to pass the test had no mercury
been present. He questioned the right of the Inspectors
under the statute to impose the heat test as an obligatory
term in the licence. In fact the heat test was nothing but a
piece of red tape. From the way in which the case had gone,
he submitted that to effect a conviction the plaintiffs must
prove, first, that the explosive contained an unauthorised
ingredient, second, that this ingredient effected the stability
of the explosive, and, third, that the Home Office heat test
bad a statutory value. As regards the first point he sub-
mitted that the word “ingredient” could not be taken as
meaning so small a proportion as one part in two million,
which he contended was all the evidence had shewn existed ;
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because, if so, all explosives must contain unauthorised
ingredients. In regard to the second point he held that
none of the evidence had shown that mercuric chloride
presentin an explosive, to the amount proved to exist in the
blasting gelatine, could exert any injurious effects. And in
the matter of the third point he submitted that the authorised
list had no statutory authority, but that even if it had the
heat test memorandum had not. This was a criminal Court,
and the defendant must receive the benefit of any doubt that
might exist. He asked that the case should be decided on these
points, but the Bench ruled that the hearing must proceed.

The first witness called was Mr. W. J. Gold, manager of
the high explosives departinent of Messrs. Kynoch’s. He
stated that unatil about three years ago his Company used
German nitro-cotton treated with antiseptic, and that this
nitro-cotton contained mercury salts. Since then they
commenced making their own guncotton, and they treated
their explosives with mercury as an antiseptic, because the
German material gave them excellent results. They used
one gramme per 200 lbs., one part in 100,000. In the course
of manufacture they produced nitroglycerine and nitro-
cellulose, and they ensured its purity by means of the Abel
heat test, but adopted higher limits than those of the Home
Office, viz., for nitrocellulose 20 minutes at 170°F. and for
nitroglycerine 15 minutes at 180°F. It was only after these
tests had been passed that an explosive was allowed to be
used. The mercuric chloride was'added when incorporating
the nitroglycerine and nitrocellulose with the other ingredients.

Under cross-examination the witness mentioned that he
was the only representative of the Company present, and that
he was not a chemist by profession. Counsel pressed for
information on technical points, and asked why Mr. Cocking
who had come down there by train the same morning was not
in Court. The witness had not read the evidence at the
previous hearing, and Mr. Cocking had conducted the corres-
pondence with the Home Office. It did not fall within his
duties to read the correspondence fromn the Home Office
regarding the grave aspersions which the latter had put
forward with respect to the quality of their explosives, and
the charges that a masking agent had been used. Mr.
Cocking had the matter in hand, and he did not interfere.
The witness did not agree that mercuric chloride masks the
heat test. A letter was laid before the witness in which
Kynoch's denied the use of a masking agent, and in
which they suggested that the explosive should be tested
by two other tests of a kind which cannot be masked. The
witness was not aware that the Abel heat test was used by
the Government. The letter stated that the sample of
guncotton which Captain Lloyd took was as good as they
had ever made, and better than that produced at Waltham
Abbey or any other factory. Pressed to explain wherein lay
the superiority of the Kynoch guncotton, witness stated it
was a manufacturing secret. Witness said it was the
Company’s chemists who advised the addition of mercuric
chloride to blasting gelatine. They followed the German
custom in so doing. Counsel: *“ No! The German custom is
to add the material to cotton which is going to be stored wet.
You added it to the blasting gelatine.”

George Fleckney, head tester at Arklow, was called and
showed that it was his business to apply a heat test to all
explosives in course of manufacture, and those which did not
pass the test were sent back for further purification.

Mr. A. T. Henry, clerk in the employ of Kynoch's, gave
evidence that he went under instructions to the Thames
factory, and drew samples of the explosives under seizure,
and handed some of each for expert chemical examination to .
Messrs. Guttmann, Ballantyne and Macnab. Under cross-
examination he admitted that the explosives from which the
samples were taken were under seizure by the Home Office.

Mr. Horatio Ballantyne, chemist, said that mercuric
chloride was the most powerfu? antiseptic known, one part
in 800,000 being said to be effective as a germicide. It is
1,400 times stronger in this respect than carbolic acid. As
regards Dr. Farmer's experiments with one per cent. of
mercuric chloride, he denied that any deductions based
thereon could be held to apply to explosives in which the
proportion is one part in 100,000. He admitted that the heat
test is affected by mercuric chloride if used in sufficient
quantity. One part in 50,000 sends up the heat test about
10 minutes. He had tried samples of the explosive seized,
and found by many tests that it was well made and perfectly
stable. The masking effect of the mercuric chloride could be
eliminated in the Abel heat test by the use of silver foil. If a
piece of silver foil was placed in the test tube. an explosive
treated with mercury gave the same test as another which
had not been so treated. The Guttmann test was in his
opinion quite suitable for testing nitroglycerine explosives.
He had been able to make fungus grow on dry as well as wet
guncotton. .

Mr. William Macnab, chemist, stated that he had ex-
perimented with the sample of blasting gelatine which had
been submitted to him, and the heat test was well over
to minutes. Under a destruction test it behaved equally as
well as other explosives. He had used the silver leaf and
found that with this addition an ordinary test was obtained.
He believed that mercuric chloride is used as a sterilizer,
and it will act as such. It is reasonable enough to suppose
that after manufacture blasting gelatine might become infected.
One-tenth of one per cent. mercuric chloride would not have
a deleterious effect. In his opinion one part in 800,000 would
about represent the limit proportion to produce a sterilizing
effect. He agreed that this substance if used in sufficient
quantity would affect the heat test.

Mr. Oscar Guttmann said he understood that one part
in 100,000 was used in the blasting gelatine under con-
sideration. Asked whether it was a proper thing to put it in,
he replied that he could quite understand the reason for so
doing. The addition of mercuric chloride would do no harm;;
and after subjecting the sample of blasting gelatine to every
possible test, he had arrived at the conclusion that it was a
well made and stable product. Answering another question
he stated it as his opinion that if a manufacturer thought an
explosive to be liable to fungus growth he would be entitled
to use a preventative. One part in 100,000 could not be
regarded as an adulterant, because it could not be called
an ingredient.

After retiring to consider the case, the chairman of the
magistrates announced that the bench had decided to
convict. A fine of £25 would be imposed, and the blasting
gelatine would be forfeited. Mr. Horace Avory asked the bench
to state a case for the High Court, as he had decided to appeal
on the points of law upon which he had asked, earlier in the
proceedings, to have the case dismissed. The bench agreed
to do so, acting in concert with the counsel on either side.
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ROUND THE TRADE. -

It is understood that a successor will be appointed to the
.position of Clerk to the Gunmakers’ Company, rendered
vacant by the death of Mr. F. T. Aston, at the meeting of the
Court which will be held on the 11th inst.

With reference to the liquidation of the Morris Tube Com-
pany the various assets are being scheduled, and the staff
appointments have been terminated, so making it seem not
to be the intention to re-organise the business as a going
concern.

Mr. Robert B. Pollit*mentions in a letter dated the 28th
February last that he is leaving South Africa, and that, until
further notice, all communications, etc., intended for him
should Le addressed c/o. Messrs. Gudgeons. Peecock and
Prentice, Stowmarket, Suffolk.

Mr. Henry Atkin, who died in the early part of last month,
was head of the gunmaking business of Henry Atkin, Ld.
His loss is the more to be regretted in view of the circum-
stance thut he was himself a practical gunmaker of first-rate
ability, and one moreover who devoted his whole time and
attention to the turning out of best guns.

The London Small Arms Co., Ld., have forwarded to this
office one of the War Office miniature rifles which has been
chambered for the short Morris tube cartridge. A good many
shooters and corps prefer this cartridge to the *22 on account
of its more certain ignition and better extracting powers, and
the L.S.A. Company have with characteristic energy laid
themselves out to supply the demand.

Amongst the latest N.R.A. announcements is one that the
War Office miniature rifle may be fitted with a V backsight
instead of the U-shaped notch of the official pattern. It was
of course a pity from the start that the War Office departed
from the conventional V and barleycorn which, when all is
said and done, represents the best combination of open
sighting for a military and target rifle.

The report and accounts of the Roburite Explosives Co.,
Ld., show a net profit of £6,183, after deducting directors’
fees, office expenses and other such charges. Ten per cent.
dividend on the preference shares will be paid, and one per
cent. on the ordinary shares. The reserve fund has been
increased by the usual addition of ten per cent. of the net
profits, whilst the carry forward has been increased from
£1,380 to £1,422. The directors call attention in their report
to the further decrease in trading profits due to the continued
excessive competition in the explosives trade. Sir Vincent
Caillard has retired from the Board, and Mr. A. O. Scott has
been appointed to the vacant position.

The India Office has addressed the following communica-
tion to the Birmingham Chamber of Commerce :—* Having
regard to the representations from manufacturers of and
dealers in arms and ammunition, both in India and in
England, that the recent orders prohibiting absolutely the
importation into India of rifles of ‘450 bore, have caused
heavy loss and hardship to the trade and individuals, the
Government of India, while adhering to their decision to stop
the importation of such rifles, have consented to permit the
importation for a reasonable period of sporting rifles of ‘450
bore, which manufacturers can prove were ordered and
actually under manufacture on September 11, 1906. The
Secretary of State for India in Council accordingly gives
notice that applications will be received by him, up to and
including May 1 next, from dealers and manufacturers in the
United Kingdom, for permission to import sporting rifles of
‘450 bore, ordered direct from them, either by persons resi-
dent in India, or by other persons who intended to import
such rifles into India when completed (provided that such
persons were in every case persons exempted from the
provisions of the Indian Arms Act, 1878, with regard to the
carrying of arms). Applicants must in each case, when making
application, furnish evidence of the bona fides of the order,
and that the rifle was actually under construction on Sep-
tember 11, 1906."” .

The directors of the Birmingham Small Arms Co., Ld., bave
declared the usual interim dividend for the six months ended
318t January last, namely, at the rate of 5% on the Preference
Shares, and 10% on the Ordinary Shares.

An interesting article in Page's Weekly describes in detail
some of the plant of machinery which has just been delivered
by Messrs. Greenwood & Batley. Ld., to an Italian firm who
have undertaken the manufacture of the Italian:pattern of
military revolver.

In connection with Messrs. Curtis’s & Harvey’s success in -

‘winning the Grand Prix with their Smokeless Diamond

powder it is interesting to note that Le Tir Illustré, in
writing on the subject expresses the desire that this powder
should be granted the right of being imported into France.

At an extraordinary general meeting of the Rexer Arms
Co., Ld., called for the purpose of raising capital to acquire a
motor business, the chairman mentioned that a considerable
number of guns were in an advanced stage of manufacture,
but tbat there had been a delay in securing the orders which
were anticipated. The main resolution having been passed,
a further one was carried altering the name to the Rexer
Company.

The accounts of Messrs. Vickers, Sons & Maxim, Ld., show
a profit of £629,905 after writing off £250,000 from the
goodwill and patent item of half a million. Five per cent. on
the preference and preferred stock, and 15 per cent. on the
ordinary shares leave a balance of £218,801 to carry forward,
this item being thus increased by £3,655. The directors
report that they have acquired a quarter share in the torpedo
business of Messrs. Whitehead & Company.

The Esmeralda with 20 tons of explosives on board seems
to have enjoyed an unusual experience. She left South Wales
for Portmadoc on the 4th February, and was forced to take
shelter twice at Ilfracombe and later on in Milford Harbour.
She again met bad weather, and the crew abandoned her and
took refuge on another ship. She was discovered on the
sth ult. and was towed to Holyhead, the captain and crew
then re-boarding the vessel they had previously.abandoned.

It is with regret that we have to. record the death of
Mr. Charles Cage at his residence in Ramsgate on Eebrua
17th last. Mr. Cage was 76 years of age, and for nearly half
a century he represented Messrs. John Hall & Son, a firm
which now forins a part of the Curtis’'s & Harvey combination..
The deceased gentleman was one of the old style of com-
mercial traveller, being the intimate friend of the leading
gunmakers and ammunition dealers throughout his round,
which covered the south of England.

The report of Messrs. Walkers Parker & Co., Ld., states-
that the trading results for the year 19o6 are satisfactory, in
view of continued severe depression in the building trade and
the high price of pig lead which has prevailed. The market
has been affected by frequent fluctuations, quotations having
ranged between £15 7s. 6d. in March last—the lowest price
for the 12 months—and £2o0 2s. 6d. in December, which is the:
highest reached for some 30 years. This advance has been-
brought about by a shortage of supplies, resulting from an:
increased demand for the Continent and America, yet the
consumption of lead in this country shows a shrinkage of
some 25,000 tons as compared with 19o5. Spot lead has of
late been more plentiful. Further instalments, amounting to-
£1,358, have been written off the special expenditure on plant,.
incurred during 1904 and 1905, and the company's buildings
and machinery maintained out of revenue. The net trading

- profits amount to £33,410, and after providing for debenture

interest and other head office expenses there remains £10,174.
To this must be added £10,317 brought forward after payment
of the dividend of 3 per cent. declared at last general meeting,
making together £20,492. In view of the increasing difficuity
in financing the company, occasioned by the necessary pro-
vision of additional working capital for the purchase of raw
material, the directors consider it inadvisable to recommend
a dividend this year. The surplus land at Chester, although
laid out and ready for sale, has not yet attracted purchasers,
owing to the general stagnation in the building trade.
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The directors of Armstrong, Whitworth & Co., Ld., recom-
mend a dividend of two shilhegs per share for the six months
which ended in December last, the present hailf-year’s
accounts carrying out the scheme of altering the end of the
finrancial year from June to December. £102,944 is the amount
carvied forward.

Mr. W. Poppelreuter of 54 Portland Street, Manchester,
has forwarded a sample of & new German oil for cleaning
rifle barrels, entitled ** Ballistole.” From the printed matter,
which has also been sent, it seems that the main constituent
of this oil is pure mineral oil, and that special chemical
means have been adopted for combining with it an alkaline
ingredient.

A dissatisfied shareholder, who is evidently subject to
strange delusions, has written to one of the financial papers
compﬁining that the 20 per cent dividend which he might
reasonably expect from his holding of Curtis's & Harvey
shares has been cut down, because the directors have spent
their enormous profits on the sale of gunpowder by doing
nitroglycerine business at less than cost price.

Arrangements have been made for holding at Antwerp,
under the patronage of the King of Belgium, an internatienal
o - <+¢xhibition of shooting and fishing. Monsieur Henri Quersin,
~the well-known sportsman and editor of the leading Belgian

orting r,is prominently interesting himself in connec-
tion with yang ts for the exhibition. A list ot
influemtial and 1MPor; patrons and officers has been
published. MM. C.

ncott, an%]ules Polain are the
presidents of the shooting se L,

With characteristic enterprise and ingenuity the Winchester
Repeating Arms Company have just completed a new model
of their automatic rifle which is designated the °351 high-
‘power model 1907 self-loading rifle. The bullet weighs
180 grains, and the muzzle velocity is quoted at 1,861 f.-s.
Altogether it is a wonderful tribute to the inventive capacity
of a private firm that it should thus prove able by continuous
stages of development to make such material advances
towards the epoch when automatic reloading may be expected
to become general.

The report of the American “ E.C.” and * Schultze”
Gunpowder Company, Ld., states that, after allowing for
dividends paid to shareholders on March 31st and September
2gth last, there remains at credit of profit and loss account
a balance of £2,915. The directors now propose to pay a
dividend for the six months to December 31st at the rate of
4 per cent. per annum, leaving to be carried forward £1.,415.
The directors recommend that, pursuant to the terms of the
agreement between this company and the E. 1. Dupont Com-
pany, this company should call upon the Dupont Company
to buy up the whole of the shares of this company at the rate
of 12s. 6d. per share. Under the terms of the agreement the
purchase would be spread over a period of four years, com-
mencing with the present year, and. a resolution will be
submitted to the meeting in regard to the board’s proposal,
which will include a g:ovision which will assure that no
preferential right shall be given to any shareholder.

The report of Messrs. Webley & Scott, Ld., for the fifteen
months ended December 31st last, shows a net trading profit
of £9,668 which has been arrived at after charging against
the same {4,167 for upkeep and depreciation ot plant, build-
ings, etc. The allocations of dividend are complicated by
the period which the accounts cover and the change in the
capital value of the shares, which was confirmed in April
last. The preference dividend has, however, been paid in full
up to the end of June last, the re-constructive expenses have
been written offt and f£1,000 has been placed to reserve,
leaving a nominal balance to be carried forward. It is
pleasing to note that the accounts show a continuance of the
wise policy of writing off depreciation from the various items
of property shown in the balance sheet. Under the revised
valuation of assets, as arranged under the re-comstruction
scheme, the balance sheet is greatly improved in appearance,
and the prospects of the Company are proportionately
brighter.

.observed were as follow, viz: T powder o4 in.,

THE FRENCH SMOKELESS
SPORTING POWDERS.

The last issue of the Memorials des Poudres et Salpéires
contains an article by M. Lheure entitted “ L'aptitade 4
I'explosion des Poudres Pyroxylées.” The Freach shotgun
powders in many respects resemble those in use in this
ocountry and therefore these investigatious of M. Lheure
should be of interest to our readers. The experiments
included : I. Estimations of the velocity of combustion in the
open; II. The determination of tlre necessary weight of
fulminate to effect detonation ; and I11. The determination of
the shock necessary to explode. The experiments were con-
ducted with the following French shotgun powders viz :

J powder, composed ot : Nitrocellulose 83%, Ammonium
Bichromate 14%, Potassium Bichromate 3%. This is a style
of ;owder which there is no equivalent in this country.

powder, a gelatinized flake powder manutactured from
nitroceltalose only, of the very highest degree of nitration.
The powders Cooppal II. and Shotgun Rifleite are wel
known powders in this country of practically the samve nature
as T powder.

M powder, composed of: Nitrocellolose 71%, Barium
Nitrate 20%, Potassium Nitrate 5%, Camphor 3%, Gélose
1%. This powder is somewhat similar to our 33 graia
powders.

S powder, consisting of: Nitrocellalose 65%, Barium
Nitrate 29%, Potassium Nitrate 6%,. The French equivalent
of our 42 grain powders.

1. The determination of the velocity of combustion un-
confined, was made in half-round tubes 79 inches long and of
o7 inch diameter. The time of burning in this trouﬁh was
determined by means of a chronograph. The following
velocities were observed, black powder being included for
comparision: Black Powder 885 f.-s., ] 0'78 f.-s., T o025 [.-s.,
M 0'16 f.-s., S 0'14 f.-s. These figures may also be taken as
proportional to the rate of inflammation of an ignited charge
of powder.

I1. All the powders were detonated by nearly the same
weight of fulminate, viz., 0'5 grm. or a No. 3 detonator. The
differences observed, which were slight, would place the
susceptibilit;lv_ in the following order, viz., J. S. M. T.; the

elatinized T. powder being the most difficult to detonate.
%‘his quality of the explosives was also examined by detonating
about a 2 oz. cartridge with a No 7. detonator and observing
the maximum distance at which this detonated cartridge
passed the detonation to a similar cartridge. The distan?es

o8 in.,
S 1'2in, M r'5in. This also places the gelatinized T powder
as the one the least likely to pass a detonation from
cartridge to cartridge.

I11. The tests made of the effects ot shock were very
extensive. The method consisted in dropping a heavy weight
from a height on the powder free and enclosed in various
packages. To represent conditions which may arise in
manufacture a 66 lb. weight was dropped about 18 feet, and
to represent exceptional conditions a 630 lb. weight was
dropped about 20 feet. With the light weight the powders
propagated the detonation only with great difficulty and from
this it was concluded that the probability of a detonation in
the manufacture of these smokeless powders is remote. This
conclusion receives support from the tact that up to this date
these powders have never given an instance of detonation in
manufacture. On the other hand, with the heavy weight the
powders M. and S. when in tins, not only detonated, but also
passed the detonation to adjoining tins, the powders J. and T.
were however only decomposed with a great noise but
without detonation. Omne can infer from this that a shock
great enough to detonate a tin of the powders M. and S.
might lead to the detonation of the bulk of the powder in
tins, whereas the same shock with the powders J. and T.
would lead to an inflamination only, this however may be of
so rapid a nature as to give rise to an explosion, but of a less
violent character than a true detonation.



AFRIL, 1907.

ARMS AND EXPLOSIVES. 51

JUDGMENT IN THE
SINGLE TRIGGER CASE.

ROBERTSON v. PURDEY.

Mr. Justice Parker delivered judgment in this case on the 26th of
February last, too late for more than a brief paragraph to be
inserted in our last issue. As the case is of historical importance
certain portions of the judgment are still worthy of being placed
on record. The defence roughly divided itself into a consideration
of the Nobbs’ patent as an anticipation of that subsequently granted
to Robertson, and to a careful scrutiny of the Baker gun as an
anticipation of both patents. His Lordship accepted the existence
of the Nobbs' three-pull mechanism as proved, but he found that
the invention had been insufficiently described in the patent so as
to disclose its true nature. He concluded a very careful considera-
tion of the Nobbs' patent with the following finding :—

‘1, therefore, hold that Nobbs’' Letters Patent are invalid for
insufficiency, the mechanism they describe being a two-pull
mechanism which does not fulfil the object aimed at and is useless,
and that the plea of prior grant fails on this ground. The quéstion
of variance from the provisional specification does not therefore
arise."

As regards the portion of the judgment dealing with that aspect
of the case on which the defence was successful, the best course
seems to be to reproduce in full His Lordship’s introductory state-
ment and then to proceed at once with the analysis of the con.
tentions arising out of the existence of the Baker mechanism. This
course is accordingly now followed.

MR. JusTicE PARKER.—In this action the plaintiff, as the regis-
tered owner of Letters Patent No. 22,894 of 1894 for improvements
in drop-down guns, claims an injunction and damages in respect of
certain alleged infringements. On the construction of the Letters
Patent, the plaintiff is undoubtedly entitled to the relief he claims,
if his Letters Patent be valid, and the question which I have to
decide is whether they are valid.

The invention, for which the Letters Patent were granted, relates
to the mechanism of single-trigger guns. On the 26th November,
1894, when the plaintiff filed his provisional specification, single_
trigger guns had long been in the market, and one type, at any rate
was operated by means of two sears and a movable part which, on
firing the right-hand barrel, was shifted to the position for acting
on the sear of the left-hand barrel. These guns had not, however
been an unqualified success, because it was found in practice that’
upon firing off the first barrel, the second barrel was frequently
discharged involuntarily at practically the same time. The reason
of this does not appear to have been generally known before, but is
clearly indicated in the plaintiff's provisional specification. On
firing the first barrel the recoil of the gun causes an involuntary
and unconscious release of the trigger, followed by an involuntary
and unconscious pull on the trigger. Upon the involuntary release
the movable part in single-trigger guns, constructed as above
described, commences to pass into the appropriate position for
acting on the sear of the second barrel, and if, as not infrequently
occurs, it reaches that position before the involuntary pull, the
second barrel will be discharged by the involuntary pull. The
plaintiff's invention consists in a device for obviating this defect by
means of an interceptor acting in conjunction with the movable
part and preventing the latter from getting into the position appro-
priate for acting on the sear of the second barrel until after the
jnvoluntary pull has occurred. The plaintiff describes, in his
complete specification, and the drawings annexed thereto, a number
of ingenious ways in which this interceptor may be introduced and
operated. It will be enough to say that in each of them the
sequence of events when the gun is fired is as follows : (1) First
voluntary pull operating the sear of and discharging the right-hand

barrel ; (2) the first or involuntary release upon whicli't_he movable
part commences the movement which, but for the interceptor,
would bring it into connection with the sear of the left-hand barrel
and is brought up against the interceptor ; (3) the second or
involuntary pull by which the interceptor is removed and the
movable part left free to continue its movement towards the position
necessary for actuating the sear of the left-hand barrel ; (4) the
secorfd or voluntary release ; and (s) the third or second voluntary
pull by which the left-hand barrel is discharged. If the gun be
operated without live cartridges, each event in the sequence can be
clearly noted and the gun will be obviously a three-pull gun, but if
the gun be fired with live cartridges, the first release and second pull
will be unconscious, and the gun will appear to be a two-pull gun.

.
- .

. . -

The last objection to the validity of the plaintiff's Letters Paten
is prior user, founded on what I may call the Baker anticipation.
In considering this part of the case I will begin by stating shortly-
the history of this alleged anticipation as described in the evidence
of Baker, Leeson, Jones and Thorn. William Baker is, like Nobbs,
a maker of parts of guns, which he sells to the trade, or fits to guns
supplied to him for that purpose by the trade. In 1882 heinvented
an action, or the trigger part of an action, for single trigger guns,
and consulted one Bentley, a gunmaker, who has since died, with a
view to taking out a patent. Bentley thought well of Baker's
device, and arranged to finance him in applying for Letters Patent,
which, under the then law, involved considerable expense.
Accordingly, on the 6th October, 1882, Baker and Bentley filed a
provisional specification in respect of Baker's invention. It is
clear from such specification that the invention consisted of a
mechanism acting by means of a single trigger, two sears, and a
sliding movable part, which, after firing the first barrel, proceeded
to move into the position necessary for operating the sear of the
second barrel. There is no reference to an interceptor, and a gun
fitted with this mechanism would be a two-pull gun.

After the specification was filed, some negotiations took place *
between Bentley and Baker on the one hand, and Webley, a
gun-maker, on the other hand, with a view to the sale of the
invention to Webley. Such negotiations fell through, though
Webley offered a substantial price. Meanwhile Baker proceeded
with the manufacture of gun-actions or the trigger part of
gun-actions, according to the invention in respect of which the
provisional specification had been filed. When, however, the
guns into which these actions or parts were fitted came to be
tested, it was found that the second barrel was fired almost
simultaneously with the first, and, apparently, after a single pull
on the trigger only. Baker was told that the firing of the first
barrel caused the second barrel to jar off, but having examined one
of the guns at Bentley's, and satisfied himself that it wasimpossible
that the firing of the first barrel could cause the second barrel to
jar off, he came to the conclusion that the second barrel must be
fired by an involuntary or unconscious pull on the trigger following
an unconscious release, both due to the recoil of the gun, and on
this footing he set himself to find a remedy. He says he did devise
a remedy in the nature of an interceptor which, on the involuntary
release, operated to intercept the movable part and prevent its
coming into the position to operate the sear of the second barrel
until after the involuntary pull had taken place. On Bentley's
instructions he applied it to two actions or trigger parts of actions
made for him in accordance with the provisional specification, and
found to be defective. One of these actions or trigger parts was
fitted into a hammerless gun which dither belonged to Webley, or
was sold to him by Bentley, and passed into Webley's possession.
Of the other there is no trace. It appears that Webley sent the
gun, which came into his posession so fitted, to W. R. Leeson, a
gunmaker of Ashford. Leeson was called as a witness, and was
quite clear that the gun so sent to Him was a three-pull gun, which
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worked by the involuntary pull releasing the intermediate
mechanism, but he could not remember whether he examined the
mechanism, or, if he did so, what its action was. On the 13th
February, 1883, Leeson reported on the gun, but not favourably.
This report appears to have been communicated by Webley to
Bentley and by Bentley to Baker, and the two latter determined
not to apply for Letters Patent in respect of Baker's device for
remedying the defects in the mechanism, the subject matter of their
provisional specification, and not to proceed with their application
for Letters Patent in respect of such last mentioned mechanism.
It is possible and not improbable that they were influenced in this
determination by Leeson’s report, but Baker says that their real
reason was that Bentley did not think any three-pull single trigger
gun would be a commercjal success or likely to find favour with
customers, possibly for the reasons mentioned by Mr. Thorn in his
evidence. We hear nothing further of the gun supplied to Webtey.

_Baker, however, appears to have subsequently supplied two
actions, or the trigger parts of two actions, made under the
provisional specification of 1882, and altered so as to embody
Baker's subsequently invented interceptor mechanism, to W P.
Jones, a gunmaker, and one of Baker's trade customers. The first
of these actions or trigger parts was made and supplied to Jones in
the month of May, 1883, and was fitted by Jones into a gun which
he was making to the order of Messrs. Carr Brothers, of Hudders-
field, also gunmakers. Carr Brothers had ordered this gun for the
purpose of showing it at an exhibition. It was produced at the
trial, and is referred to in the evidence as the Carr gun. Its history
is as follows : Jones having fitted it up with the action or trigger
parts supplied by Baker, and tested it and found it satisfactory,
showed it to Adams & Co., gunmakers of Finsbury, and sent it to
Messrs. E. M. Reilly & Co., of Oxford Street, for inspection. He
subsequently delivered it to Carr Brothers in discharge of their
order to which I have already referred. There is no evidence as to
whether the latter firm did or did not exhibit it as they apparently
‘intended, or as to what other use they made of it. On the 4th
January, 1888, it was still in the possession of Carr Brothers, and
apart from the possibility that Randall saw it in 1894 or 1895, the
next we hear of it is some time after the filing of the plaintiff's

provisional specification when it was sent by Carr Brothers to Jones’

to be overhauled. Jones says that when it came back it was in the
same condition, so far as its mechanism is concerned, as when he
originally sold it. Jones sent it on to Baker and requested him to
overhaul it. Baker says that when he got it from Jones the action
and trigger work were in the same condition as when supplied by
him to Jones, but was clogged with oil. Baker cleaned it, and, he
thinks, renewed a spring, but be says he did not alter it in any way
whatever. He returned it to Jones, who apparently sent it on to
Carr Brothers. Mr. Thorn heard of it from Jones, and, appreciating
its value as a possible anticipation of the plaintiff’'s patent, en-
deavoured to acquire it. Ultimately Jones repurchased it from
Carr Brothers and sold it to Thorn, who has since had it in his
possession. Jones says that when he sold it to Thorn the mechanism
was in its original condition. Thorn says that he has never altered
such mechanism in any way, and had frequently used the gun and
finds it a success. The gun produced by Thorn is a three-pull gun
with an intercepting mechanism admittedly such that if made and
published prior to the plaintiff's provisional specification, it would
anticipate the plaintiff's invention.

The second of the actions or trigger parts of actions which Baker
supplied to Jones was made by Baker and so supplied in August,
1883. Jones fitted it into one of his guns which is in the evidence
referred to as the Jones gun. Jones says, that from the time he
assembled this gun to some date in 1896, he kept it in his warehouse,
showed it to customers, and used it himself bothin the field and for
shooting clay pigeons, finding it a success. At some date in 1896
he sent it to Baker to be overhauled. Baker says that when it was

so sent to him it was in precisely the same condition as to mechanism
as when he supplied it. The reason Jones sent it to be overhauled
was, that on one occasion when turning round to shoot to the left
he had to give three conscious pulls before getting off the second
barrel, in other words, he found the recoil insufficient to cause the
involuntary release and involuntary pull on which its success
depended, a defect similar to that mentioned by Leeson in the case
of the Webley gun. Baker advised that the trigger-plate and
trigger-work should be replaced by a new and stronger mechanism,
the original plate and trigger-work having been weakened by the
alteration necessary to introduce the interceptor. Accordingly, the
original plate and trigger-work were removed and replaced by a
new and stronger plate and new trigger-work. The parts removed
were produced at the trial and marked W.B.3. The gun with the
new plate and trigger-work being also produced and marked W.B.2.
The new plate and trigger-work differ in certain details from the
original plate and trigger-work, but are the same in principle. The
original plate and trigger-work are the same as the plate and
trigger-work in the Carr gun. Except that for some period he lent
it to Thorn, Jones has since retained the gun, W.B.2, in his
possession, and used the same, and he has also retained and he
produced at the trial the original plate and trigger-work, W.B.3.
Now up to this point I have, with regard to the alleged Baker
anticipations, dealt only with the evidence of Baker, Jones, Leeson
and Thorn, and it is, of course, entirely on the credibility of these
witnesses that my findings of fact must turn. Now I agree with
what Mr. Terrell urged, that when a patented invention such as
the plaintiffs has immediately proved a commercial success,
evidence of anticipation by a prior user must be examined with the
greatest care and caution. On the other hand, if I am satisfied
that the evidence of prior user is trustworthy evidence, I am not at
liberty to disregard it merely because it was not attended with any
commercial success at all, more especially if the want of such
success can be otherwise explained. With regard to all the four
witnesses in question, not being obliged to devote my attention to
taking an accurate note of what they actually said, I had ample
opportunity of observing their demeanour in the box and I am
quite convinced that they are witnesses of truth, a belief which has
since been confirmed by a careful examination of the shorthand
notes of their evidence. With regard to Jones, Baker and Thorn,
I cannot, I think, disregard their evidence in its most salient features
without accusing them of something a good deal worse than in-
accuracy, and, with regard to Leeson, he was one of the plaintiff's
own witnesses. Starting with Leeson, we have it that the gun
submitted to him by Webley was a three-pull gun, though Leeson
cannot describe the precise nature of the mechanism. Baker who
made this mechanism gives full particulars of it, and two other
mechanisms are produced which Baker identifies as having been
made by him and sold to Jones, and as having been made after
the same pattern as the mechanism submitted by Webley to Leeson.
It was suggested that these two mechanisms may have been altered
since they were originally made by Baker, but there is no evidence
whatever of such alteration ;.and, having regard to the evidence of
Jones, Baker and Thorn, I can only conclude that in the trigger
parts of the Carr gun and in exhibit W.B.3, we have the actual
things made by Baker in 1883, and that the mechanism in the gun
tested by Leeson was constructed after the same pattern and on the
same principle, and that the history of the Carr gun and the Jones
gun is substantially as above stated from the evidence of Baker and
Jones. Before, however, I pass from the evidence of those wit-
nesses, I ought, perhaps, to deal with various points suggested in
in crcss-examination or put forward in argument. First it was
asked why, if Baker made in 1883 30 useful an invention, did he not
at once patent it ? Baker's answer was that a patent then was too
expensive for him, and Bentley did not think it would be a
commercial success, and the criticism on Baker's answer was
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that in 1883 he and Bentley did take out another patent in which
they might have included the invention in question. Whether they
could have done this, is, I think, extremely doubtful, but, even
apart from Leeson's discouraging report, it seems to me that
doubts as to the commercial success of a three-pull gun might be
reasonably entertained. I am inclined to agree with Mr. Thorn
that in the shop there might be some difficulty in explaining to
a customer that the action of the gun depended entirely on an
involuntary pull, or clutch as Mr. Thorn described it, caused by
his being unable to resist the gun's recoil, and that, therefore,
many would prefer two-pull mechanisms. Secondly, it was pointed
out that in 1895, after the plaintiff's provisional specification was
filed, Jones and Baker applied for a patent in respect of a three
pull gun with an ianterceptor, and, of course, in their application
described the invention as new. The provisional specification filed
on this application is undoubtedly wide enough to cover all three-
pull guns worked with an interceptor, and is therefore, it was
argued, quite inconsistent with any intercepting mechanism having
been made and published by Baker before that date. This criticism
is, I think, to some extent, a just one, but it seems to me to err in
ascribing to Jones and Baker too complete a knowledge of the law
Both Jones and Baker say that the invention which they desired
to protect in 1895 was not a three-pull gun with an interceptor
mechanism, but a particular sort of intercepting mechanism which
they had then invented, and which is described in the complete
specification of their 1895 Patent. The particular intercepting
mechanism so described does as a fact differ materially from the
interceptor mechanism in the Carr gun and W.B 3. It may be
that their patent of 1895 could be objected to on the ground of
variance or disconformity, but what I am really asked to do is to
look upon the provisional specification of such patent, coupled
with the application on which it was filed, as an admission
that neither Jones nor Baker knew of any anterior intercepting
mechanism at all, and therefore their story as to Baker's 1883
invention is untrue. 1 cannot do this unless I ascribe to them
a somewhat extensive knowledge of the law as to variance or
disconformity, more especially as I am satisfied that they knew
when their 1895 provisional specification was filed that the
plaintiff's gun was a three-pull gun.

Even if Jones and Baker had been applying for a patent in
respect of the identical mechanism made by Baker in 1883, the
strength of any criticism based on that fact would depend on
their knowledge that what had happened to this mechanism
since 1883 would avoid their patent, though, according to the
argument of the plaintiff’s counsel, there is at least a doubtful
point of law. I cannot, therefore, give much weight to this
criticism. Thirdly, Jones on cross-examination said that in 1883
he showed the gun we have called the Jones gun to Mr. Dudley
Wilson, and that the latter fired it to test its action, and
apparently found it satisfactory. Mr. Dudley Wilson was called
on behalf of the plaintiff, and deposed that the gun shown to
him was a two-pull gun. He was sure of this, because he re-
rembers snapping it off in the shop before firing it at the range.
1 rather gather that Mr. Dudley Wilson's evidence was relied
on as suggesting that the Jones gun had been altered after 1893.
Being unable to accept this suggestion, I think the discrepancy
between Jones's evidence and that of Mr. Dudley Wilson can
only be explained on the hypothesis rather that Jones is mistaken
in thinking the gun he submitted to Mr. Dudley Wilson was the
three-pull Jones gun, or that Mr. Dudley Wilson is mistaken in
thinking that he ascertained the gun shown to him to be a two-
pull gun by snapping it off in the shop On the whole, I rather
incline to think that the mistake was on the part of Mr. Dudley
Wilson. Even assuming, however, that the mistake was on the
part of Jones, I cannot on that account alone disregard his
evidence in other respects. Some stress was laid on the fact that

Jones intimated that the mechanism was a new invention, but this
may well be accounted for by the fact that it had not come into
general use, and Mr. Dudley Wilson may have readily inferred
that the invention was Jones’s without the latter having intended
to convey this inference. Fourthly, in 1893, Jones appears to have
told Mr. Randall, a journalist, that he had a single-trigger gun
which did not jar off the second barrel on firing the first, and that
this was secured by the introduction of an intermediate release.
Mr. Randall says that there was no mention of a three-pull
mechanism, nor was any idea of such a mechanism conveyed to
his mind. He did not see the gun. I do not think much im-
portance can be attached to Mr. Randall's evidence in this respect,
but it is curious that in Baker & Jones's 1895 complete specification
the words “ intermediate release mechanism " are used as describing
a three-pull interceptor mechanism in single-trigger guns. Lastly,
great stress was laid on Leeson's report. We know it was said
that the Webley gun was faulty ; we know that the Carr and Jones
guns were after the same pattern. These must have been faunlty
too; therefore the Carr and Jones guns as produced must have
been since altered or modified to remove the defect. It must be
remembered, however, that the defect in the Webley gun may
have been due to some mechanical imperfection in that particulgr
gun, and not to any fault in principle. Baker, in making the
mechanism of the Carr and Jones guns, after hearing of Leeson's
report, may have paid greater attention to the perfection of the
mechanism, and thereby secured the better result.

1 have come, therefore, to the conclusion that I must accept the
evidence of the four witnesses, Baker, Jones, Leeson, and Thorn,
and accordingly I find that in 1883 Baker invented and made the
mechanism in the Carr gun, the mechanism W.B 3, which was
formerly in the Jooes gun, and a similar mechanism which was
fitted into the Webley gun and tested by Leeson, and that the
history of each of these three guns, so far as we know it, is
substantially as related above.

I have now therefore to consider whether as a matter of law
these three guns were not only made but were used in such a way
as to invalidate a patent for substantially the same invention
granted in 1894. It was urged on behalf of the plaintiff that
Baker's invention was abandoned before it passed out of the
experimental stage. I agree that prior experimental user is not
sufficient to invalidate a subsequent patent, but I have come to
the conclusion that I cannot treat all that was done in this case
as part of an abandoned experiment. Baker made four gun
actions, or the trigger part of gun actions embodying his invention,
and sold two to Bentley and two to Jones. 1 think that both
Bentley and Jones ordered them in order to submit them to the
trade, and that when they were so ordered and supplied the stage
of experiment had passed. Beatley sold one specimen to Webley ;
Webley submitted it to Leeson. Even assuming that there existed
between Baker and Bentley, between Bentley and Webley, and
between Webley and Leeson a fiduciary relationship such as
would preclude either Bentley, Webley, or Leeson from making
use of the invention for their own purposes, still we have the two
sales by Baker to Jones, who seems to have at that time been
merely one of Baker's trade customers. Baker had already deter-
mined not to patent his invention, and, so far as I can see, there
was nothing to preclude Jones from using the invention in such
manner as he pleased without again consulting Baker. Similarly
it does not appear to me that either Adams & Co. or Reilly & Co.,
who had full opportunity of ascertaining the nature of Baker's
invention, could have been prevented from making such use of it
as they chose. Similarly with Carr Bros.,, who bought the Carr
gun from Jones. When Jones got the actions or trigger parts of
actions from Baker his workmen assembled the guns in the usual
way. There is no evidence of any secrecy or confidence in the
matter. It was apparently done in the ordinary course of trade.
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The Jones gun was kept in Jones' warehouse: he showed it to
anyone who desired to see it ; he made no secret of it ; he used it
himself both in the field and for shooting clay pigeons; and he
continued to do so without secrecy or concealment right up to the
time when the plaintifi’s provisional specification was filed. Under
these circumstances I come to the conclusion that Baker's invention
was so used prior to the plaintiff's provisional specification as to
amount to a publication, and that the plaintiff's patent is void on
this ground.

I may add that though I have no doubt that the plaintiff and -

Nobbs independently invented the same thing at or about the
same time, there being no satisfactory evidence as to which of
them was really the prior inventor, I am not at all surprised
that the plaintiff, having regard to Nobbs' specification, was not
readily convinced of this. Indeed, the only way to explain the
possibility of any draughtsman drawing these specifications with
Nobbs' invention before him is on the hypothesis which we know
to have been the fact that such person was blind, and did not
grasp the intricacies of the gun he was describing, and could not
verify or correct the drawings, which are exceedingly inaccurate
by reference to the original. This would have been very unfor-
tunate for Nobbs if the plaintiff's patent were not void on other
grounds. As it is, both the plaintif and Nobbs suffer the like
misfortude in having been anticipated by Baker. In the result,
therefore, the action fails.

APPLICATIONS FOR PATENTS.
FEBRUARY 18—MARCH 16, 1907.

4,131.* Recoil Brakes for Field Artillery. Soc. Ame. John Cockerill
(Date of application in Belgium, April 27, 1906).

4,226. Ordpance Ammunition Hoists. A.T. Dawsonand . Horne.

4,255." Training Device for Shooting. C. von Kropff.

4,275. Bullets. L. B. Taylor.

4.349. Control of Guns. Sir P. Scott and A. T. Dawson.
4,396. Sighting Telescopes. A. Konig.

4.414. Rifle Practice Apparatus. F. Mitchell.

4.437.* Securing Percussion Caps in Cartridges. H. H. Lake.

4,439.* Explosives. M. A. G. Himalaya (Date of Application in
U.S.A., February 24, 1906).

Target Signalling Apparatus. F. Swarbrick.

4,588. Ordnance Ammunition Hoists. A.T.Dawson and J. Horne.

4.631." Recoil Apparatus. G. Bellati.

4,657. Optical Squares for Range Finders.

4,688.* Guns E. L. Zalinski and I. L. Rice.

4.721. Maxim Quick-Firing Guns. ]. Esler. '

4.,736.* Safety Device for Pivotted Breech- Block Firearms.

C. Francotte.

4,493

H. D. Taylor.

4,747.* Cartridges. P. Selbach. :

4.796. Eye-Pieces for Gun-Sight Telescopes. H. A. Cutmore.

4,823.* Firearms. P. Mauser.

4,824. Air-Guns. ]. H. Cox. :

4.890. Turret Gun Mountings. A. T. Dawson and ]J. Horne.

4,903. Supplying Ammunition to Ordnance. A. F. Petch and
‘R. H. Carpmael.

4.904. Loading Guns. A. F. Petch and R. H. Carpmael.

4,923.* Small Arms.
April 21, 1906).

Firearm for Slaughtering Cattle. G. L. Derriman.

E. C. R. Marks.

F. Wigley and W. F. Slade.

4.974-
5,010.* Sight Guard for Rifles.

5,048. Laying Mechanism for Guns.

5,112. Ordnance Aiming Agpara(us G Forbes.

5,132.* Apparatus for Teaching Gunnery. M. Calderara (Date of
application in Italy, March 3, 1906).

5,134. Projectiles. S. O. Cowper-Coles.

5,193.* Firearms. |. Kirchhoff.

5.232.* Case Shot for Shot Guns. B. Camet (Date of application
in France, March 21, 19¢0).

5,237.* Gun-Sights. H. M. Cremer (Date of applicationin U.S.A,
March s, 1906).

5.284.* Pistols. C. A. Allison.

5,289.* Ordnance. Fried. Krupp, A.-G. (Date of application in

: Germany, June 26, 1906).

T. C. Johnson (Date of application in U.S.A., I

5.311. Ammunition. A. Bray.'
5.355. Aiming Device. E. ]J. D. Newitt.
5.477. Electric Air-Gun Target. F.]. Grey.

5.525.* Means for Retaining Small Arms in a vertical position.
B. G. Wilmer.

5.628.* Fluid-Pressure Brakes for Ordnance. Fried. Krupp, A.-G.
‘(Date of application in Germany, June 26, 1906).

5,637. Automatic Guns. A. T. Dawson and G. T. Buckham.
5.664. Rifle Carrier for Cycles. F. Hall.

5,666.* Automatic Firearms. K. A. Briuning.

5,693. Targets. C. H. Ross.

5,716. Ordnance Sighting Apparatus. A.T. Dawsonand J. Horne.
5,725. Projectiles. E. Harrison.

5.742. Range Finders. A. F. Petch.

5.775. Capped Projectiles. F. T. Webaster.

5.883. Ammunition Supply for Ordnance. A F. Petch and
. * F. Duncan.

5.965.* Ordnance Sights. P. M. Justice.

5,970.* Mechanism for Indicating the relative position of guns.
W. D. Kilroy and Evershed and Vignoles, Ld.

5.982. Ordnance Sights. A. T. Dawson and J. Horne.

5.983. Ordnance Sights. G. Forbes.

6,004.* Anchoring Gun Carriages to the Ground.

6,041. Ordnance Telescopic Sights. O. Forstmann.

6,066.* Ordnance Sighting Device. Fried. Krupp, A.-G. (Date of
application in Germany, June 30, 1906).

6,077.* Anchor Projectile. E. S. Clough and W. Williamson.

6,125.* Sight Protectors and Muzzle Covers. ]. Lauber. *

6,162. Drop-Down Small Arms. W. Baker.

6,170. Air-Guns. J. H. Cox.

6,222.* Small Arms Extractor and Ejector Mechanism. H. W
Holland and T. Woodward.

6,277.* Ordnance Training and Firing Mechanism. P. M. Justice.

6,296.* Burst Shell Extractors. V. A. Obregon and J. R. Ingraw.

6,312. Barbette Mounting. A. F. Petch, F. Duncan and O. King.

6.373. Air-Gun Target. J. Williams and E. l.awrence.

J. A. Deport.

* These Applications were accompanied by complete Specifications

SPECIFICATIONS PUBLISHED.

FEBRUARY 28—MARCH 14. 1go7.

COMPILED BY HENRY TARRANT.

3.004A (1906). Elevatin paratus for Ordnanmce. A. T.
Dawson and G. T. Buckbam, London. The elevating
mechanism dealt with is a modified form of that set out in
Patent No. 23,532, 1902. The bevel wheel of this type of
mechanism is actuated from a shaft carrying an operating
hand wheel at one end and a bevel pinion at the other. The
movements of the oscillating bracket carrying the telescopic
screws of the gear are not interfered with. Accepted Feb-
ruary 7, 19go7.

3,100 (1906). Breech Mechanism of Ordnance. A. T. Dawson,
and G. T. Buckham, London. In guns mounted low down
the breech mechanism of the sliding type moving horizon-
tally, is adapted to be operated by a lever situated above the
breech chamber with its spindle vertically arranged at one
side of the chamber. The spindle carries the crank for
operating the block as well as the extractors which are of
special design. The firing mechanism is of the slip-lock
type. Accepted February 7, 1907.

3,336 (1906). Firing Mechanism of Ordnance. A. T. Dawson,
and G. T. Buckham, London. The firing device of breech
mechanism of the swinging breech block type described in
Patent 22,078, 1903, is modified so that the gun may be fired
from the same side as the pivot on which the swinging
carrier works. In order to allow of this the cam shaft and
firing lever are modified. Accepted February 7, 1907.

4.114 (1906). Nitrate of Ammonia Explosives. E. Steele,
Germany. To overcome the disadvantage due to the hygro-
scopic nature of ammonium nitrate explosives the compound
set out in Patent No. 11,000, 1904, was invented. This is
modified, and to 75 % to go %, of nitrate of ammonia is
added 25 % to 10 % of nitrated or dinitrated resin or a
trinitrated mixture of resin and cereal or starch meal. The
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compound is granulated by exposing it to the effects of
atomized alcohol. Accepted February 14, 1907.
4,776 (1906). Back Sight for Rifles. H. T..Ashton and J. J.
, Speed, Enfield Lock. (See Selected Patents.) . )
7,039 (1906). Breech Mechanism of Ordnance. Sir W. G.
Armstrong, Whitworth & Co., Ld., and A. G. Hadcock,
Newcastle-on-Tyne. By an arrangement of mechanism

mainly consisting of an * end plate’ the breech block of .

ordnance of the interrupted screw type is unlocked and
partially withdrawn in the most direct and effective manner.
The plate moves rearward faster than the breech block
during unlocking, and works particularly well with a breech
block having threads as set out in Patent No. 25,444, 1897.
Accepted February 7, 1907. _

7,040 (1906). Firing Mechanism of Ordnance. Sir W. G.
Armstrong, Whitworth & Co, Ld., and A. G. Hadcock,
Newcastle-on-Tyne. In the event of a misfire the patentees
provide a carrier in the lock of ordnance breech mechanism
to carry a spare primer. This is automically inserted in the
vent after the other has been extracted. Accepted February
7, 1907.

8,169 (1906). Cleaning Rod for Small Arms. W. Haynes,
Radcliffe-on-Trent and F. G. Heath, Redditch. The end of
a small-arm cleaning rod is provided with an elongated sort
of needle eye to contain the tow or rag. The eye is not
?uite complete as at the back end the metal is turned in to
orm 3 hook to prevent the rag being pulled out after it has
been inserted through the open rear. Accepted February
14, 1907.

8,280 (1906). Ordnance Mechanism. A. F. Petch and R.
Redpath, London. To proscribe the usual extended move-
ment of the firing handle of guns which extend a long way
back from the trunnions, the handle is arranged on part of
the mounting not partaking in the movement of the gun. It
is connected with the breech and firing lever by means of

links. Accepted February 14, 1907.
8,902 (1906). Blgnulllng Apparatus for Ordnance. ‘A. T.
DAwson and G. T. Buckham. The dynamo electric trans-

mitting and receiving signalling apparatus described in
Patents Nos 29,422, 1904, and 4,741, 1905, is modified in
many respects. The apparatus is used for signalling aiming
instructions from the coning tower to gun layers. Accepted
February 14, 1907. . R

11,195 (1906). Bighting Apparatus for Ordnance. G. Holm-
strom, London, E Middleton, Sheffield and -A. E. Mascall,
London. A method of mounting duplex sighting apparatus
of ordnance is set out. in this patent and the intention is to
do away with back lash or lost motion between the two
without the aid of springs or similar devices. The two sets
are carried by a rigid frame. Accepted February 7, 1907.

11,201 (1906). Discs for Spring Trap S8hooting. W. P. Jones,
Birmingham and ]J. F. Wheat, Haughton. (See Selected
Patents.)

13,645 (1906). Rifle Bights. W. K. Gregory, Catford. A clamp-
ing device is employed in conjunction with the tangent sight
leaf of the Lee-Enfield rifle, and by means of a small pro-
jection fitting into a hole in the wind gauge slide the latter
may be moved mechanically by screw adjustment. The
wind gauge slide referred to is that which was permitted for
use in competition at the Bisley meeting last year. Accepted
February 21, 1907.

13,684 (1906). Percussion Fuses. Sir W. G. Armstrong, Whit-
worth & Co.,Ld.,and Dr. W. H. Sardeau, Newcastle-on-Tyne.
A guard ring surrounds the heads of two blade springs which
project into the path of the percussion pellet in the fuse. A
safety pin holds the ring in place and takes the place of the
ordinary shearing pins. The guard ring is set back when
the projectile is discharged, leaving the pellet free to force
the springs aside and so reach the firing pin. Accepted
February 14, 1907. )

13,716 (1906). Air Guns. E. Jones, Perry Barr, and Kynoch,
Ld., Birmingham. (See Selected Patents.)

14,556 (1906). Air Gun Targets. N. Hall, Birmingham. An -air
gun tariet in which not only is a bell rung when a shot
strikes the bull, but a system of spring-controlled levers is
caused to hoist a signal above the target. The apparatus is
reset by means of a lever. Accepted February 21, 1907.

16,813 (1906). Aiming Apparatus. P. M. Justice, London.
(Agent for The Sub-Target Gun Co., U.S.A.). Coin con-

trolled mechanism is described in this patent for providing

aiming practice with a pistol or revolver. The {)osition the
shot would have struck when the trigger was pulled is auto-
matically indicated on the target although no - projectile
issues from the arm. Accepted Feb. 14, 1907. .

16,975 (1906). Firing Mechanism of Ordnance. P. M. Justice,

S ndon. (Agent for The Bethlchemn Steel Co., U.S.A.).
The firing mechanism of ordnance is improved with a view
to rendering premature firing impossible. Only the final
locking movement of the block seats the primer, whilst the
striker is locked only when the block is home. Accepted
February 21, 1907. :

20,675 (1906). Automatic Pistol Mechanism. F. R. C. von
Stechow. To reduce the length and weight of an automatic
pistol the breech block is mounted on a breech box which is
made rigid with the barrel. The barrel drops on a pivot to
allow of access to the parts from the underside of .the box.
Accepted February 21, 1907.

20,692 (1906). Sighting Apparatus for Ordnance. Fried. Krupp,
A.-G., Germany. To obtain more accurate indications of
the elevation adjustment of ordnance than by the means set
out in Patent No. 8,473/99, a second pointer guided on an
* elevation bar '’ is added to the indicating pointer con-
nected with the sighting device. Accepted February 7, 1go7.

23,615 (1go6). Adapter for Rifles. G. Horsmans, Belgium. A
solid adapter, shaped like the cartridge for which the rifle is
chambered, is constructed to hold a miniature cartridge
tightly so that the combination may be used in the magazine.
Accepted February 21, 1907.

28,323 (1906). Elevating Gear for Ordnance. Fried. Krupfz. A.-G.,
Germany. An arrangement for rapidly raising or lowering
a gun consists of a toothed sector with an intermediate
gear comprising a worm and worm wheel. The worm is
provided with a second operating mechanism having an
accelerated speed of transmission. Accepted February 14,
1907.

874 (1907). Adapter Mechanism. R. Wake, Wicklow. In
Patent No. 9,293/03 is” described an arranged to allow
miniature rim-fire ammunition to be discharged from a tube
inserted in the Service rifle. The present Patent deals with
a spring extractor device adapted to withdraw the spent
rim-fire cartridge from the breech adapter. Accepted
February 21, 1907. o

SELECTED PATENTS.

DISCS FOR SPRING TRAP SHOOTING.

11,201 (1906). W. P. Jones, Birmingham, and ]J. F. Wheat,
Haughton near Stafford. Discs of the metallic kind used for spring
trap shooting purposes are dealt with in this patent. An improved
method is described of holding together the parts which separate
when struck by shot and the force required to separate them may
be adjusted.

The part ¢ of the disc is formed of thin sheet metal of saucer
sbape and has an outside flange b, while the other part consists of
the ring ¢ made of spring metal of similar size to the flange b.
The ring has overlapping ends between which is arranged the
groove d to reccive the peg ¢ on the disc a. The pressure of the
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spring ends on the peg when the parts are together may be
increased or decreased by altering the distance between the ends
by means of a screw set-pin. The opposite side of the disc is held
in the ring by the engagement of the slot f on the periphery of the
disc with the part ¢ in the ring. The chain illustrated holds the
two parts together when the device is struck.

‘The overlapping ends may, as is shown in the second illustration, -

be replaced by a solid ring and a supplementary spring attachment.
Accepted February 14, 1907.

DROP-DOWN AIR-GUNS.

13,716 (1906). E. Jones, Perry Barr and Kynoch Ld., Witton.
The invention described in this patent relates to air-guns of the
break-down pattern, and its object is to provide means for sealing
the joint between the air cylinder and the barrel when the gun is
closed. A back sight of simple construction is also described.

At the breech end of the barrel 4 a conical projection b is formed
and in the face of the cylinder ¢ a recess is made to take the
leather disc 4. This disc is provided with an orifice through its
centre for the passage of air and to prevent the pressure of the
barrel causing the leather to spread, the orifice is lined with a
flanged tube of thin metal, the flange being disposed at the rear
of the disc. The forward end of the tube projects a short dis-
tance into the barrel and assists in making an air-tight joint
when the gun is closed. The disc d as will be seen is provided
with a conical recess in its face to take the conical protection on
the end of the barrel.

The back sight consists of the metal leaf f/ which by means of a
pivot is held friction tight between the two upright flange portions g.
These flanges impose a spring-like pressure on the leaf f so that
when moved on the pivot it may be held in any position between
the vertical and the horizontal. The V notch i is provided on the
top and is continued down the front of the leaf so that a clear
sighting notch is exposed in any position of the sight leaf. Accepted
February 21, 1907.

BACK SIGHT FOR RIFLES.

4,776 (1906). H. T. Ashton and J. ]J. Speed, Enfield Lock. In
patent specification No. 6,743, 1903, granted to H. S. Watkin and
J. J. Speed, is described a back sight for rifles such as is used oh
the short Lee-Enfield British Service Rifle. In the present patent
a sight of similar description is dealt with, the main point of
difference being that a fine and coarse elevation adjustment is
provided, and, it is claimed, the modified ;sight is cheaper to
manufacture.

In Fig. 1 a plan of the sight is illustrated, and from the side
view (Fig. 2) the nut and toothed rack through which the fine
elevation adjustment is obtained are clearly shown. The spring
controlled part carrying the nut is illustrated in section in Fig. 3.

The leaf a of the sight is hinged to the bed b, and on one side of
the leaf the toothed rack ¢ is formed by cutting teeth in the side of
its body. This rack it must be understood consists of a long
threaded recess such as would be made by a screw if it were
pressed against an impressionable material. The worm wheel d
which is adapted to engage the threads of the rack is carried by the
spring controlled part ¢ and its shank f. The button g is screwed
into the head ¢ and the spring /i having bearings on the body of
the slide / and beneath the head e is so disposed that the carrier is
caused to hold the worm wheel d normally in engagement with the
rack. Pressure on the button ¢ imparts lateral movement and the
worm wheel is lifted out of its engagement with the rack so that
the slide may be rapidly shifted along the leaf to make coarse
adjustments. When the pressure on the button is removed the
re-engagement of the rack and worm wheel may be used to make
fine adjustments, the worm wheel being rotated by the finger. The
worm wheel is provided with longitudinal cuts which, besides
affording a hold for the finger, may be used to regulate finer
adjustments than those of 25 yards marked on the side of the leaf
opposite that containing the rack. Accepted February 21, 1907.
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CURRENT TOPICS.

As Others S8ee Us.— Whilst the protectionist newspapers
have belauded Artifex’s and Opifex’s pessimistic grumbling
about the condition of the gun trade it is interesting to read
what the official organ of the party in power has to say on the
same subject. The Tribune credits the authors with having
almost succeeded in imbuing their reader with the belief that
the moral status of a civilised nation is to be measured by the
facilities it offers for the sale of Birmingham guns. The
alleged object of the book is stated to be to prove that the
gun trade is a decaying industry, though apparently the
authors believe that it might be made to flourish if rates and
taxes were abolished, if duties were levied on foreign imports,
if the laws relating to sanitation, factory inspection, employers’
liability, and the indiscriminate sale of revolvers were re-
pealed, and the regulation prohibiting the supply of arms to
bellicose tribesmen and foreign revolutionaries abrogated.
The authors are described as both truculent and dogmatic.
There is every justification for giving prominence to the views
of our very influential contemporary, in so far that they repre-
sent a point of view about the gunmaker's business which
trade speeches and representations to official bodies are at
times inclined to ignore. Gunmaking in many of its depart-
ments is not popular amongst the classes desiring the
regeneration of the human race. Apart from the purely
sporting trade, weapons are mostly made to kill human beings,
and the foreign markets which our trade desires to supply
are in many instances located amongst hostile races. A large
part, therefore, of the existing trade can only be logically
justified by the kind of argument which was used by the boy
who objected on principle to robbing orchards, but joined in

the proposed raid because the orchard would be robbed in
any case, and he might as well have his own share of the
plunder. It will be remembered that a prominent page in the
Westley Richards catalogue, prior to the South African war,
was a portrait gallery of the leading Boer Generals, who all
used Westley Richards rifles. In a similar fashion when a
lighter turned turtle in the Thames a cargo of rifles from
Messrs. Greener to Morocco, was injured ; and their sale as sal-
vaged merchandise gave the public an insight into a typical
gun trade transaction. Public and governing bodies are well
acquainted with these and many other like circumstances,
and it is not, therefore, likely that the gun trade demand for
a free world market will be received on quite the same footing
as if penknives and second-hand dress clothes were the
objects it was sought to barter to native and other races. It
is in fact only by appreciating the other side of the question
that the gun trade can obtain official help in promoting those
departments of business which do not offend the public
conscience. The apple and orchard theory may be applied
in practice, but it should not be too blatantly urged. In
repressive rules and legislation the innocent suffer with the
guilty, and public action taken on behalf of the trade at large
should be directed towards preserving the trade with legitimate
buyers, whilst leaving the more irregular channels of traffic
to regulate themselves.

The Seizure of Cartridges.—One cannot help forming the
opinion that an unnecessary amount of fuss has been made
over the seizures in the North of a certain amount of ammu-
nition which has been stored in an unauthorised fashion.
The offence which has been committed has nothing to do with
the moral aspects of the question of supplying cartridges for
revolutionary purposes in Russia or elsewhere, but merely of
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having stored explosives without those safeguards and pre-
cautions which have been framed for the protection of public
safety in this country. The mislabelling of goods with the
same evasive intention follows much the same rule. One
may, therefore, regard the whole incident as a storm in a tea-
cup. The persons concerned must have been sad bunglers
at their work, since there is nothing illegal in keeping as many
cartridges as one desires if a suitable place is chosen for
their storage and the usual registration and notification
formulz are otserved. It is no business of those responsible
for seeing that explosives are properly stored to enquire into
the market for which the goods are intended. There was in
fact no need to commit the kind of illegality which has
brought into prominence the circumstance that large quantities
of ammunition are held in reserve for immoral use abroad.
If the moral aspect of the case has any importance whatso-
ever it must equally include all trade which is done in the
non-explosive, but equally important, counterpart of the
cartridge, viz., the rifle which fires it. Trade in old rifles of
one kind and another is freely carried on by all kinds of
merchants and agents, and even if little informalities or
finesse concerning questions of trans-shipment and so forth
are necessary, these matters are attended to by experts whose
first aiin is to observe the written law. It is the foolish
attempt to ignore the English law which has led to the calling
of attention to a form of traffic which is likely to be carried
on so long as human nature remains what it is, and nations
exist in which the ruling classes do not receive the moral
support of the general population.

Work at the Government Factories.—A good deal of anxiety
has been caused in connection with the Government decision
to cut down the manufacture of all war materials. The pri-
vate firms have already. been large sufferers by the lack of
orders. These partly arise from the diminution of require-
ments since the South African war reduced demand to a peace
footing, and partly from the fact that the present estimate of
peace requirements is lower than anyone expected. Previous
to the war, developments in smokeless powders had led to the
building of inany new factories whose aggregate output intro-
duced serious risks of over-production. The various factories
were well employed during the period of exceptional demand,
but the slump which followed the diminished consumption was
accentuated by price cutting of a very severe nature in the
allied market for mining explosives as well as in regard to
Government requirements for cordite. These cutting tactics
are entirely hostile to the views of the War Office, which is
nevertheless morally obliged to give a large share of business
to the firm presenting the lowest tender. Public policy
requires that private sources of supply shall be maintained
in full working order during peace time so that they may
respond to large calls in the event of an emergency. The
War Office officials would cordially support any scheme by
which the available business could be divided on equitable
terms at fair rates. Hitherto it has been impossible to give
effect to this policy. That the Government factory employees
are suffering side by side with those engaged in private
.concerns is shown by the serious distress which has been
introduced at Woolwich by the dismissal of a large proportion
of the staff. Political agitation is necessarily in full swing;
and yet it is impossible to see how the deliberately framed
policy of cutting down manufacture can be barmonised with

the making of work for those who have been thrown out of
employment. The rifle business is not likely to suffer to so
serious an extent. The sale of Sparkbrook factory to a pri-
vate concern enables all available Government work to go
to Enfield, and this factory, as well as the private ones, is
employed on conversions for bringing the old model of rifle
up to date, and also on a certain amount of new work. The
private rifle factories have during recent years developed a
capacity to help themselves by engaging in outside lines of
trade. The chief trouble is thus confined to Woolwich and
the private factories for producing ordnance ammunition and
explosives. The latter have already cut down their staffs to
a millennium footing, so that un-remunerative capital is their
chief present anxiety.

Recent Patent Developments.—The patent columus of this
journal usually provide an interesting record of the more up-
to-date developments in the science of guns, powders, and
ammunition generally. Ordnance patents we have always
with us, but the other departments of invention have their
fashions and their seasons. In the single-trigger age each
month’s issue showed how many minds had been at work
evolving new combinations for dealing with this problem.
The independent inventor of military rifle sights has at last
learnt that when the War Office wants a new rifle sight
Enfield will invent it. Consequently patents in this direction
have no commercial value, and are now seldom encountered.
The explanation is simplicity itself. So many sights have
already been invented and abandoned, that the field is
virtually quite open; and when a particular need arises that
need can be satisfied by a competent mechanic advised by
officers and others who have studied rifle shooting from the
marksman’s, as well as the theoretical standpoint. The
modified form of sight for the short service rifle, which was
described in last month’s issue, provides a case in point.
The same applies to the modified wind gauge sliding bar
which is described in the present issue. Last year’s wind
gauge slide as applied to the service rifle proved virtually
useless when tried at Bisley. In fact the changes of the wind
are so rapid that last year's sight failed to keep pace with its
movements. The obvious remedy was a screw system of
traverse, which could be operated by touch alone, and this
has been duly provided by the Enfield experts without pre-
sumably trenching on properly protected private ideas.
Other items which are fashionable in the patent column at
the present moment include the aftermath ot detailed
improvements which inevitably follow the introduction of a
new pattern of rifle The War Office miniature arm has
received the usual amount of attention in this connection.
Double barrel shot-gun inventions are necessarily restricted
in number by the finality in design which a long used model
ultimately attains. From time to time new notions are
worked out, and amongst these the Hill and Smith type of
body seems to be worthy of very serious attention. If there
is a weakness to which the ordinary shot gun is liable, that
weakness is a constant tendency to come off the face. This
may be due to ordinary wear of the brecch mechanism, or it
may arise from a slight bending of the body of the gun. If
the second explanation covers anything like a considerable
portion of the guns which are in the habit of giving way
under use the Hill and Smith system of imparting greater
rigidity seems to provide a practical remedy.
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PRICE MAINTENANCE.

THE idea of doing the same turnover on an enhanced profit
possesses an attraction for all those whose business is buying
and selling. It is not, therefore, to be wondered at that
vigorous efforts have lately been made to establish the trade
in sporting cartridges on a basis of minimum selling prices.
The idea seems at first sight feasible enough, in view of the
success which has accompanied the efforts of a well-known
ammunition firm to ensure that certain brands of cartridges
are not sold below certain specified prices. As the wholesale
supply of this commodity is in the hands of a few large and
influential firms, it should not be difficult to organise a price
maintenance arrangement to control the whole of the car-
. tridges sold in this country. There is, however, an essential
difference between the cartridges to which the arrangement
has been applied in the past, and those to which it is proposed
that the arrangement should be extended in the future. Itis
not in fact a very difficult matter to enforce a price mainten-
ance contract on the distributors of proprietary articles.
The essential ‘distinction between proprietary goods and
ordinary merchandise is that the former are sold on the
guarantee of the manufacturer, and the latter on that of the
retailer. The manufacturer of a proprietary article spends a
large amount of money in informing the consumer that his
branded goods are of the same quality from whomsoever they
may be purchased. The public finds a certain amount of
satisfaction in knowing the exact quality of the goods supplied,
and the consequence has been that an immense trade has
been built up throughout all branches of commerce in pro-
prietary articles against the opposition of the retailer rather
than with his collaboration. The moment, in fact, that any
article or brand becomes well-known to the public a demand
arises, and the retailer must satisfy that demand in order to
retain his connection. A defensive policy is thus thrust upon
the retailer, who stocks proprietary goods because he must,
and fosters other lines in cultivating a living wage.

Price cutting in proprietary articles results from the public -

knowledge that they are of standard quality, and the buyer is
not long in finding out where they can be purchased at the
cheapest rate. Large retail firms, whose business is adver-
tised by selling proprietary articles at a very low price, thus
aim at attracting customers whose requirements include
other goods bearing a generous profit. The prime idea is to
secure the customer by means of price cutting in respect to
goods of which he knows the value, and then to sell him
something else assuming he will reason that a firm which is
cheap in one thing must be cheap in all. The owner of the
proprietary brand of goods has a consciencious objection to
their being made a kind of stalking horse by megns of which’
the innocent public may be brought into the range of the
salesman’s blandishments. The moment that the profit on a
particular class of goods is cut down to the vanishing point,
the retailer in self-defence uses his very large influence to
substitute other goods. The manufacturer has accordingly
found it necessary to lay down a minimum price at which his
proprietary goods shall be sold. The retailer is thus reserved
a living profit, and thereby become a consenting, if not a
willing distributor of the goods concerned. The guaranteed
profit is bound in any case to be small; consequently if the
‘goods are of reasonably sound 'qniality and are well adver-
tised, a large turnover is assured. But the pushing and

enterprising retailer is, however, hostile to all classes of price
maintenance of goods, since he wants the large profits for
himself. His methods of business are strictly competitive,
and his hand is tied in respect to all goods where maintenance
exists.

The gunmaker, whether in a large or small way, works on
very much the same plan. He seeks in fact to introduce
some of his own individuality into the goods he supplies, and
he regards with horror the idea of reducing the cartridge
trade to the Cockle's pills basis. While, therefore, the gun-
maker regrets the continuous depreciation of profit in the
cartridge trade, his position must be safeguarded before he
can consider proposals for limiting his freedom of action. If
sellers of cartridges were unanimous in the desire for minimum
selling prices, it would be possible to barter against the
exclusive handling of certain goods, the adoption of fixed
minimum prices. That is to say the retailer would buy only
the goods of the-irms in the ring, and conversely the firms in
the ring would stop supplies to any retailer who sold below
minimum prices. In actual practice the minimum price
itself introduces certain difficulties. What is a reasonable
profit for a small firm trading with few expenses, or a large
firm trading with a considerable turnover, would be quite
inadequate to another firm doing a small high-class trade and
making profits in proportion. Moreover, it does not at all
follow that such an arrangement would go through unless
everyone is dissatisfied with the present position. Someone
takes the initiative in price cutting, and that someone is
generally a pushing and enterprising firm determined to buy
at favourable rates and to do an increasing turnover. In fact
the moment an artificial standard of prices is set up in a free
trade country an immense inducement immediately exists for
opening the way to a foreign invasion. At the present
moment the British industry of cartridge making is in a com-
paratively healthy condition as regards turnover. It holds
its own against the keenest competition ; and there are many
firms who would think many times before they converted an
honest desire to preserve the retailer’s profits into definite
action liable to produce undreamed of results for themselves.
Just now the foreign competitor cannot feel quite sure what
kind of opposition he would encounter when essaying to enter
the English market ; bat his situation would be quite different
if some of the outside dealers refused to be bound by a price
maintenance agreement and were to offer large contracts
abroad at a price rendered tempting by the self-imposed
muzzling order which the home firms had adopted. The
public undoubtedly buy their cartridges too cheap, and prices
are too inelastic in face of the rising conditions of the metal
market. The entire theory of price maintenance turns upon
the question whether British cartridge cases and powders are
so far proprietary articles that the public will insist on having
them so long as the price charged is not exorbitant. The
technical aspects of the question are all in favour of the home-
made article. The English-made cartridge is positively
superior under all tests practical and scientific to the foreign .
production, and the curious inter-relation of cap and powder
is so complex that even if the foreigner produced something
true to the English standard climatic differences might upset
all his calculations. In this sense the British cartridge is a
proprietary article to which price maintenance might be applied.
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DEVELOPMENTS IN EXPRESS RIFLES.

IT is now some time since the very interesting subject of
express rifles was reviewed in these columns. The latest
article of any importance appeared in the issue of last
September. Most of the items there forecasted have since
been realised. Other developments not foreseen have also
come to pass. There has in fact been a sudden and pro-
nounced inclination towards the developmeats which were then
described as constituting a new era in sporting rifles. The
new era is now within sight of realisation; and it is interesting
at this stage to consider the full bearing of the change which
seems likely to come about. The War Office authorities are
still hard at work with experiments to ascertain how far
Spitzer conditions can be adapted to produce an enormous
increase of flatness of trajectory, coupled with a degree of
accuracy which will ensure satisfactory target results at a
distance of say 1,000 yards. The German government is
believed in well-informed quarters to be scrapping very large
quantities of the 1898 model Mauser rifle; and no one seems
quite sure of the calibre and general characteristics of the
rifle which will take its place. It is generally understood
that no less a velocity than 3,000 f.-s. is regarded as fully
complying with the new system of ballisties. Gunmakers are
of course faced with a much less complex problem to solve.
Roughly speaking 300 yards is the greatest extent of the
range they have to consider, and there is no particular need
for the moment to aim at more than a 25 per cent. increase
on the old 2,000 f.-s. velocity.

Hitherto the maker of express rifles has been satisfied to
reproduce the velocity of the ‘303 service rifle. This velocity
is not always realised in practice, because the nominal
ballistics assume a full 30 inches length of barrel and a
military pattern of bullet, whereas the sporting length of
‘barrel and the soft-point bullet both tend to lower velocity.
Cartridges giving a much higher velocity have of course been
well known for a long time past. Amongst military rifles the
Mannlicher gives a very large increase over the round figure
value of 2,000 f.-s. The effect has been that this rifle has
retained a prominent position in the affections of sportsmen
for all classes of shooting where the errors due to range mis-
estimation are an important factor in the result of a day’s
sport. The Mannlicher rifle accordingly displaces on account
of its flat trajectory many weapons shooting bullets which
are highly effective from a stopping point of view when once
they have touched the spot. It is, however, in the capacity
of the Mannlicher to touch the spot that its precedence has
been maintained. Large bore express rifles can be given a
much higher velocity by building special cartridges with a
large powder chamber, but the severe recoil experienced, and
the very high power of these cartridges as a rule limits their
use to large and dangerous game which are not frequently
shot at distances where flat trajectory is of material im-
portance. It is in fact for the class of rifle which is used on
timid and wary horned game where great flatness of trajectory
is required, coupled with a lowness of pressure and recoil
which keeps the weight of rifle within reasonable bounds. By
the use alone of low density bullets progress in the right
direction seems likely to be achieved.

Recent ballistic experiments with cartridges carrying out
the new principle provide some interesting material to work

upon. Two new cordite rifles have been introduced with an
excess size of calibre which enables them to escape the
prohibition under the Indian Arms Act of the ‘450 bore.
The normal weight of a 450 bullet of military density is
480 grains. The °'465, *475 or whatever the larger calibre
may happen to be, should have a bullet weighing about 500
grains if a full military density is desired. Mr. Holland has
introduced a light bullet weighing 365 grains, and though the
velocity imparted to it has not yet reached what may be
termed full Spitzer conditions, the principle of exchanging
diminished weight for enhanced velocity is fully exemplified.
A stricter comparison can, however, be effected with reference
to the new Lang rifle for which Kynoch’s have produced two
weights of bullet, viz., one of 500 grains and the other of
365 grains, both fired with the same charge of cordite, viz.,
75 grains. The Field tests with the two cartridges display
the following very interesting comparison :—

s00-grain Bullet 365-grain Bullet.
Actual Muzzle Velocity 2,111 f.-s. 2,250 f.-s.
Actual Muzzle Energy 4,943 ft.-lbs. | 4,099 ft.-lbs.
Assumed Muzzle Velocity ... — 2,470 f.-s.
Corresponding Energy — I 4,940 ft.-lbs.

The above flgures show that the adoption of the same
cordite charge for a lightened bullet gives only a portion of
the benefit which should accrue from the change which has
been effected. The natural assumption is of course that the
granulation of rifle cordite produces a rate of burning which
is only suitable for the ordinary military density of bullet.
A lighter bullet with unchanged calibre fails to produce
sufficient pressure to ensure the full rapidity of burning,
whilst the higher velocity imparted to the bullet enables it to
get out of the barrel before the cordite has been fully burnt.
One may assume that the lightened bullet should have at
least the same muzzle energy as the one of heavier weight.
Pressure is, however, the only real limitation to the velocity
produced, so that the limit might be further extended on the
basis of equal chamber pressure.

The new era is, therefore, only in its infancy. Several
calibres of bullet have already been tackled; and the sporting
gunmaker is open to the competition of the military powers,
a competition which in certain instances he is aiding by the
submission of models and designs. On the score of accuracy
some very interesting leading principles have been evolved.
Messrs. Ho‘lland, Lang and Kynoch, representing three
different experimental authorities have found that the light
weight high velocity bullet, when properly designed and
manufactured, gives a higher figure of merit for accuracy at
sporting ranges than the old full density military type of
bullet. In both the Holland and the Kynoch bullet this high
standard of accuracy has been achieved by ignoring the
Spitzer or pointed construction, and reverting to the principle
which seems first to have become public property in connec-
tion with the Snider bullet. That is to say instead of
reducing the length of the bullet in proportion to the
diminished weight, a large part of the original length is
retained by building the new bullet light forward.



May, 1907.

ARMS AND EXPLOSIVES. 61

THE KYNOCH’S PROSECUTION.

THE case against Kynoch’s for adding an unauthorised
ingredient to a certain mining explosive of their manufacture,
which was heard in the Court of Summary Jurisdiction at
Grays, Essex, came up for appeal at Quarter Sessions. The
hearing occupied two days, viz., Saturday 2oth and Wednesday
the 24th ult., and in fact amounted to an entire re-trial ot the
whole case. The earlier proceedings were fully reported in
our last issue, and it will be remembered that Kynoch’s were
fined £25 and costs for the alleged offence, and the explosive
complained of, which had meanwhile been under seizure, was
ordered to be forfeited.

Mr. Campbell appeared on behalf of the Public Prosecutor,
instructed by the Treasury Solicitor, the respondent being
H. M. Chief Inspector of Explosives.

It will be remembered that one of H. M. Inspectors of
Explosives visited the Kynoch Thames Factory and placed
under seizure 650 lbs. of blasting gelatine. A sample of this
explosive was duly submitted to Dr. Dupré, the Home Office
Expert on Explosives, who found that it contained mercury.
The factory licence showed that the only explosives which
could be stored in the magazine were those which the factory
was licensed to manufacture, and the licence contained a
provision stating that the explosives authorised to be manu-
factured should be exclusively as defined in the authorised
list. The specification of blasting gelatine in that list con-
tained no mention of mercury. Counsel desired to make it
clear that the addition of mercury to an explosive itself
constituted an offence under the Act. The evidence had
shown that one part of mercury in 325,000 parts of explosive
had the eftect of masking the heat test, which latter determined
the safety and stability of explosives.

Correspondence passed in November, 1906, between the
Home Office and Messrs. Kynoch, in which Captain Lloyd
suggested that in the explosive under seizure a masking agent
had been used, and he called Messrs. Kynoch’s atteation to
the fact that they had not answered this allegation. Mr.
Cocking, in replying on bebalf of Messrs. Kynoch's, wrote
that the explosive was absolutely pure, and in a later com-
munication he denied that a masking agent had been used.
It was also affirmed that their Arklow guncotton was the
. purest that had ever been produced.

In the course of further correspondence, Captain Thomson
wrote to Kynoch's specifically informing them that in the
proceedings to be taken they would be charged with adding
mercury with their explosive. Mr. Frank Huxham, secretary
and manager, stated in his reply that the Inspector had
already been informed that no unauthorised ingredient
had been used, and that no breach of licence had been
committed.

It was subsequently admitted by the defendants in the
proceedings at Grays that the Company were in the habit of
putting one part in 100,000 into their mining explosives. It
was alleged that this was for the purpose of preventing
fungoid growth, but the prosecution were unable to accept
this suggestion as the material was added to an explosive
which was known to be practically immune from the tendency
to develop fungoid growth.

Captain Thomson, H. M. Chief Inspector of Explosives,
after proving the conditions and terms of the Company’s

licence, referred to the heat test as the official test for
explosives, and also as a test regularly used by manufacturers.
He defined purity in an explosive as freedom from the acids
of nitration and other injurious by-products. The effect of
using in an explosive a masking agent was that an improperly
purified sample might be enabled to pass the test. He was
present when Mr. Gold, the manager of Kynoch’s high
explosives department, gave evidence, and he understood
him to say that the Company put this material into all their
explosives. This version of Mr. Gold’s evidence was, however,

" disputed by the Counsel. Gelatine explosivesin his experience

were not subject to mildew. He had made experiments with
samples of the explosive under seizure, and he had come to
the conclusion that it was of moderately good quality, but he
was not prepared to say that the use of silver foil made the
heat test effective in the case of samples treated with
mercury. His department did not propose to adopt the
use of foil.

Captain Desborough proved the seizure of tbe explosive,
and was present at the experiments when mercury was
detected in the same.

Captain Lloyd held an enquiry into an accident which
had happened at the Arklow Works. He told the manager
he suspected them of using masking ingredients, and he took
a sample of dry guncotton in a bag which had previously
contained chalk, one of the ingredients of the blasting
gelatine.

Mr. F. H. Dupré spoke as to the examination of the
sample of explosive for the presence of mercury by the
spectroscope test. In experiments made on March 3oth,
1907, he had removed the vaporised mercury from the tube
and had again made the test for mercury. Each time this
was carried out the hundredth of a milligram came into
vapour, and three such repetitions of the original test showed
a continued brightness of the mercury spectrum from the
original four gramme sample. He had found that one part
in 325,000 made the difference between a bad explosive and a
very good one so far as the heat test was concerned.

Dr. Dupré said he had seen thousands of samples of nitro-
glycerine explosives, and had never found any fungoid growth
develop under any kind of exposure. Cross-examined: It
may get mouldy when in contact with moist wood. Re-
examined : He did not know any legitimate reason for using
mercury in nitro-glycerine explosives, although he thought
that one part in 100,000 would have antiseptic results. For
34 years he had used the heat test, and had never known it
pass an explosive which had afterwards proved unstable under
storage in this country.

Mr. P. V. Dupré spoke in support of his brother's evidence,
and said that there was no doubt about the presence of
mercury in the samples examined.

Sir Frederick Nathan said he had never heard of
mercuric chloride being added to an explosive for in-
creasing its stability. He had repeatedly tested mouldy
guncotton which had come from abroad after long storage,
and had always found that the presence of mould in no way
affects stability. The Guttmann test was not in his opinion
a reliable test either of nitroglycerine or guncotton explosives.
He was not prepared to say that the addition of mercuric



62 ARMS AND EXPLOSIVES.

May, 1907.

chloride in the proportions mentioned in this case would
promote instability in an explosive, since an extended series
of climatic trials would be necessary before an opinion could be
given. Guncotton which is intended to be dried is never
treated to prevent fungoid growth.

Major Cooper-Key repeated his account of the jar he
found marked bi-chloride. poison, with the first word erased.

Mr. Horace Avory for the defence pointed out that they
were charged with keeping an explosive not of the kind
authorised, viz.,, a blasting explosive which contained the
unauthorised ingredient mercury. He averred that the pro-
secution had originally alleged that the old explosive would not
stand the heat test. This was at once denied by Mr. Camp-
bell, and Counsel for the defendant said he would be relieved
from having to argue that the explosive was of a quality
consistent with the ability to pass the heat test. The broad
question to be decided was whether in fact an unauthorised
explosive had been stored. The Company is bound by the
Act of Parliament, and not by the rules which are framed in
the office of the Inspectors of Explosives. He accordingly
maintained that manufacturers were entitled to use any pro-
cesses or materials in making their explosives which would
render them more stable and better able to resist deteriora-
tion. Kynoch's thought that the addition of mercury would
have a beneficial effect on the explosives to which it had
been added, and Sir Frederick Nathan had admitted that
the addition of one part in 100,000 does not affect the quality
of an explosive as such. The notes on this point were turned
up, and it was found that Sir F. Nathan qualified his remarks
by pointing out the impossibility of expressing a definite
opinion either way without exhaustive experiments. Counsel
asked how it was possible that Kynoch's could be satisfied
that the ingredients of their explosivss were pure and would
stand the tests, and at the same time add a substance for the
object of concealing defects.

George Fleckney, head tester at Arklow, produced the
book containing the records obtained with the explosive
under seizure, and showed that the nitro-cotton ingredient
stood from 22 to 23 minutes, and the nitro-glycerine varied
from 15 to 21 minutes. The temperature was 180°, instead
of 160 as in the official heat test, which had the effect of
making the test much more severe.

Mpr.J. F.Udall, manager at Arklow, said he was present on
the first day at the earlier proceedings, but was too ill to
attend on the second day, and Mr. Gold, the manager of the
selling department, gave evidence in his place. He confirmed
Fleckney's figures of the tests of samples, and these tests
showed that the nitro-glycerine and the nitro-cotton of which
the blasting gelatine was made were absolutely pure. No
objection had been taken by the authorities to the trace of
sodium that remained in nitro-glycerine after washing. His
Company had added one part in 100,000 since they began
about three years ago to make their own guncotton. Pre-
viously they had used German guncotton which they knew
to have been similarly treated. It acted not only as an anti-
septic, but also as a stablizer. Their experiments had proved
it. He believed it improved the quality of blasting gelatine
when added. They inserted it in the finished explosive with
the chalk. Cross-examined: He was an engineer, not a
chemist. He had seen the correspondence between Birming-
bham and the Home Office. He knew that the effect of mercury
was to increase the period of the Abel heat test. With silver
foil one obtained the direct test. They relied upon the fact
that the whole of the ingredients they put into their explosives
are of the best, which is better than any test that can be put
on the final product. The sample of blasting gelatine to
which mercury had been added stood for 6o minutes. He
believed that blasting gelatine was subject to micro-organisms.
Why he preferred to add the mercuric chloride to the blasting
gelatine rather than to the nitrocotton was that this material
had a slight acid reaction. By delaying its addition till it
could be put in at the same time as the chalk, the slightly
alkaline reaction of the latter neutralised the acid ot the
former. They added the mercuric chlorate to the chalk, and
the mercury must have permeated the bag in which Captain
Lloyd took away his sample of nitro-cotton.

Mr.Horatio Ballantyne, consulting chemist, referred to the
properties of bi-chloride of mercury as an antiseptic. In his
opinion the presence of the mercury in the sample of nitro-
cotton could be accounted for by it having been placed in
a bag permeated with this substance. In his opinion if a
substance present in an explosive is incapable of producing
a chemicaF reaction such as takes place when detecting its
presence, then prima facie it could not produce any de-
teriorating effect. He acknowledged that the addition of
mercury made an obvious difference to the result of the heat
test, and the amount of effect would not be known if the
proportion of mercury used were also unknown. All blasting
gelatine. is infected with bacteria, and if one is minded to
counteract these bacteria mercury is the substance for the
purpose. He explained that any substance exposed to the
air would necessarily be similarly infected with bacteria.

Mr. William Macnab said he had tested the sample
explosive both with and without the addition of silver foil,
and had found it to be of good quality. It was in his view
a reasonable proposition that the addition of the quantity
of mercuric chloride which had been spoken of might have
a beneficial effect. He felt almost certain that a sample of
pure guncotton would contain traces of mercury after being
kept in a bag permeated with mercury. Cross-examined: If
one did not know how much mercury had been added one
would not know what effect on the heat test might be antici-

ated. In his opinion the addition of silver foil made the

eat test reliable.

Mr. Horace Avory in summing up for the defence said it
would be impossible to uphold the case before the Court
unless the presence of this groportion of mercuric chloride
is to be regarded as an unauthorised ingredient justifying the
the seizure of the explosive. Mr. Campbell in replying said
that the case must be decided on the question of fact whether
the particular sample of explosive under consideration
contained an unauthorised ingredient. The question was
not that the substance had failed or would fail to pass
the heat test, but the heat test had only.been intro.
duced into the case to show a motive for adding the un-

authorised ingredient. This mercury which was deliberately

put in to remain in the explosive occupied a different
position from the sodium that was as far as possible removed.
He asked the Court to decide that the mercury was present
in an appreciable and a perceptible quantity. That it was
perceivable was shown by its effect on the heat test as
well as by the spectroscope. He maintained that it was
put in with the knowledge that it would affect the heat test,
and he submitted that it was put in with that object. Had it
been put in as a valuable preservative why did not the de-
fendants ask for their licence to be amended to that effect.
If people were to be allowed to put masking substances into
explosives it would be necessary for the Home Office to be
ever alert to find a means of re-establishing the utility of the
heat test. If it was put in as an antiseptic why did not the
Company admit its presence when taxed by the Home Office

with inserting it. Blasting gelatine was not subject to fungoid -

growth. Guncotton might be under certain conditions. Yet
the defendants put it into the substance not so subject, and
did not include it in the substance that might be liable to
fungus growth.

After retiring to consider their decision the Chairman of
the Court announced that the appeal would be dismissed
with costs.

The Court further wished to express the following:—
“ According to our opinion a definite proportion of mercuric
chloride was used as an ingredient in the blasting gelatine,
which explosive was not in fact exclusively as defined in the
list of anthorized explosives. We express no opinion as to
the purpose for which the mercuric chloride was added.”

Mr. Avory asked that a case be stated for the High Court
on the point of law as to whether one part in 100,000 consti-
tuted an explosive as unauthorized, and the Chairman
announced, after consultation with his colleagues, that a case
would be stated in rather different terms from those proposed,
the chief alteration being the omission of the precise propor-
tion of the added substance.
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ROUND THE TRADE.

The will of the late Mr. Henry Eley has been proved at
the gross value of £165,162. He was the surviving memnber
of the brotherhood whose name is known wherever cartridges
are mentioned.

Messrs. Cogswell & Harrison, Ld. have been forced to take
the sudden resolution to rebuild their Strand premises, the
foundations having been injured by building operations on
the adjoining site. They have taken temporary premises at
210, Strand, at the corner of Essex Street, and it is understood
that they hope to be back in a new building at the old address
in something under record time.

The mining industry of Russia, as represented by the pro-
ducers of iron, gold and platinum, have petitioned for a
reduction of the duty on dynamite to the former rate of four
roubles 50 copecks per pood (gs. per 36 lb.). It is alleged
that the home production of dynamite is already sufficiently
protected, and that the prosperity of the two or three factories
concerned, which seems assured in any case, counts as little
beside the much larger industrial question involved in the
necessity for a cheap supply of explosives for the mines.

A very important scheme has lately been submitted to the
shareholders of the New Explosives Co., Ld.,, who have
shown their approval of the same by endorsing the recom-
mendation of the directors that it should be adopted. Stated
briefly it consists in the sale of a large block of shares at a
substantial price to parties who it is understood are in a
position to influence sufficient business to justify the step
they have taken. Mr. L. G. Duff Grant has been responsible
for carrying out in accordance with the views of the directors
the details of the scheme; and be certainly deserves every
congratulation for having provided a means for turning to
account the first-rate manufacturing facilities which this old
established and very up-to-date Company possesses.

Captain J. H. Thoinson has issued his report concerning
the accident that occurred at Nobel's Factory on the s5th
February last. The accident arose from endeavouring to
thaw a frozen gutter for conveying nitro-glycerine from one
building to another by throwing buckets of hot water over
the frozen part. It seems that a considerable quantity of
nitro-glycerine and acids had been spilt on the ground where
the explosion occurred. These acids, though they had per-
formed their duty in nitrating the glycerine, are still in a
concentrated condition, and have a very high affinity for
water. In consequence of this affinity their combination
with water evolves much heat. Witnesses testify that vapour
was coming up from the ground where the water had tallen
and one of the injured men is positive that this vapour
contained red fumes. An attempt was made to arrest the
decomposition by applying cold water, but an explosion
occurred and extended along the gutter, but was not com-
municated to the 2,000 lb. charge in the building, to which
the gutter led. The loss of three lives and injury to two
other workers is attributed to the circumstance that when
the decomposition was noticed the foreman, instead of with-
drawing all the men from the spot, made a vain attempt to
arrest the action. It isregarded as a grave error of judgment,
but not a breach of rules to have thrown water on ground
that was saturated with nitroglycerine and acids. Makers of
nitroglycerine explosives shouf’d note the following extract
from the report:—‘ The first question which arises is as to
whether it is wise to carry on the operations of nitrating and
separatingin different buildings and whether any manufacturing
advantage which is gained thereby is not more than counter-

balanced by the extra danger involved in running down the"

acid nitro-glycerine from one building to the other. The combi-
nation of the two operations in one building is the more modern
system, and some of the nitrating houses at this factory are
worked in this way. We do not proEose to press this question
at present, though it is one which should, I consider, engage
the earnest attention of all manufacturers of nitro-glycerine,
who continue to nitrate and separate in different buildings.

The Morris Tube and Rifle Clubs Accessories Company of
11 Hart Street, Mark Lane, E.C., has been tormed by Mr.
Luff, Mr. West and Mr. Stentiford, to supply the class of goods
which the late Morris Tube Co., Ltd., were in the habit of
selling, previous to the absolute closing of the business by the
receiver.

At the annual general meeting of Messrs. Webley & Scott,
Ld., the chairman pointed out that during the fifteen months
under review things have continued to move in the direction
of increased cheapness in the sporting gun department. The
profit of £9,677 was not very large, but compared with the
previous nine months it showed an increase at the rate of
something like 50 per cent. The heavy expenses of the re-
construction scheme and the fact that the directors sought to
set £1,000 against their Company at Liége, were the two
causes why they were unable to pay the full preference
dividend. The chaos and unrest in Russia, with which a
large portion of their trade from Liége was done, and the
fact that a great deal of money was locked up in that country
had made delivery to Russian customers nnsafe, but this
state of things was now improving. With regard to the
automatic pistol, the last Government ordered ten of the .455
weapon, but no further order had been received. and the
position was unchanged under the present Government.
From Russia they had received very considerable orders for
their .320 automatic pistol, but the Russian Government had
prohibited the importation of all pistols into that country
meantime. When the prohibition was withdrawn, however,
many of the orders would stand good. They had also started
the manutacture of a small baby pistol, which it had become
the habit on the Continent to carry in the pocket. He added
tnat within the next fortnight the Company would have a
motor car on the road, which would be respousible for a little
increase of their profits.

The report of the Schultze Gunpowder Co., Ld. explains
that the unfavourable results on last year's working, as shown
in the balance-sheet, have arisen trom the expenses due to
the withdrawal of a faulty batch of powder. The profit on
the year, after charging all current expenses and providing
for bad and doubtful debts, amounts to £704, which, added
to the balance brought from the last account and supple-
mented by £2,000 taken from reserve, leaves £4,678 available.
Preference dividends, amounting to £7,307, had been paid,
leaving- a debit balance of (2,629 to be carried forward.
Lord Montagu, in his speech to the shareholders at the
general meeting, explained that the Company had been
obliged to treat the trade most liberally in connection with
the issue of powder which was found to be defective, in order
that the user should not be put to any loss. They had been
blamed for not keeping entirely to bulk powder and for sell-
ing concentrated powder; but they had had to fall in line with
public requirements and to do what their rivals did. They
had had for some time a new concentrated powder * up their
sleeves,” and they looked forward to its being a great success
from a sportsman's point of view. Everything was being
done to put the affairs of the Company in a satisfactory state.
He complained of the *‘ cut-throat competition " that existed,
and said that the Board were endeavouring to come to a
friendly arrangement with some of the large manufacturers
to put a stop to the loss so incurred. As to the question why
the Board had paid a dividend on the preference shares in
excess of the funds available and had decided on the
suspension of the payment of further quarterly preference
dividends, he explained that they had no idea until the month
of September that any trouble had arisen as regarded the
quality of the powder supplied. When, however, a large
expected order did not come in they became anxious, and
upon a trial balance-sheet being prepared they had to forgo
turther dividends. The Company had good cash reserves,
but they must husband their resources as much as possible.
Mr. Walter I'. Smith seconded the motion before the meeting.
In the course of the discussion that followed it was arranged
that the Board should call in three independent shareholders
to confer with them, with a view to issuing a statement.
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THE NEW PATENT BILL.

It would be difficult to over-estimate the important effects
which the Bill to amend the law relating to patents and
designs is likely to have if passed in its present form. No
apology is accordingly necessary for paying close attention to
its leading clauses even at this early stage. It should be
understood that except when quotations are specifically
indicated no attempt has been made to reproduce the exact
wording of the Bill.

Clausc 1. deals with the grant of patents to two or more
persons.

Clause 2. which deals with chemical inventions, lays down
that the claim for a patent shall, if required, be accompanied
by specimens or samples. These will be analagous in purpose
to the drawings which accompany a patent for construction.

Clause 3. appears to grant immunity from payment of
renewal fees in respect to ** Patents of addition,” but the term
of such a patent skall not extend beyond that of the original
patent to which the new patent makes additions or improve-
ments.

Clause 4. extends the scope of the comptroller’s investiga-
tion as to the originality of a patent, to specifications published
after the date of the patent under examination, but prior as
regards date of application.

Clause 8. When the examiner reports ~disconformity
between the provisional and final specifications, the latter
may take rank as a new application as regards date and
substance.

Clause 6. extends the grounds on which the grant of a
patent may be opposed so as to cover the over-lapping of
dates which may occur in respect to patents passing through
the office at the same time, the earlier applications often
taking the longer time to complete, and so anticipating later
applications which have been quickly completed. .

Clauses 1, 8, and 9. deal with questions of extensions of
period aund procedure concerning revocation of patent.

Clause 10. is as follows:—

(1) At any time not less than three years after the grant
of a patent any person interested may apply to the comp-
troller for the revocation of the patent on the ground that the
patented article is manufactured exclusively or mainly outside
the United Kingdom.,

(z) The comptroller shall consider the application, and if
after inquiry he is satisfied that the allegations contained
therein are correct, then, subject to the provisions of this
section, and unless the patentee proves that the patented
article is manufactured to an adequate extent in the United
Kingdom, or gives satisfactory reasons why the article is not
so manufactured the comptroller may make an order revoking
the patent either—(a) forthwith; or (b) after such reasonable
interval as may be specified in the order, unless in the mean-
time it is shown to his satisfaction that the patented article is
manufactured within the United Kingdom to an adequate
extent:

Provided that no such order shall be made which is at
variance with any treaty, convention; arrangement, or engage-
ment with any foreign country or British possession.

(3) If within the time limited in the order the patented
article is not manufactured within the United Kingdom to an
adequate extent, but the patentee gives satistactory reasons
why it is not so manufactured, the comptroller may extend
the period mentioned in the previous order for such period
not exceeding twelve months as may be specified in the sub-
sequent order.

4) Any decision of the comptroller under this section
shall be subject to appeal to the court.

Clause 11. empowers applications for compulsory licence
to be made to the Court instead of to the Privy Council. The
“reasonable requirements of the Public" are set forth in
detail.

Clauses 12, 13 and 14. deal with sundry items of procedure.

Clause 18. extends the ‘‘secret patents” system to the
Admiralty.

Clause 18. declares unlawful any conditions in an agree-
ment of licence or sale which debar the licencee etc. from
employing in his trade or industry articles acquired from
other persons. This clause is understood to have special
reference to conditions which exist in the boot trade.

Clause 117. limits the power to appeal to a higher tribunal
than the Court.

Clauscs 18, 19 and 20. relate to designs.

Clause 21. is as follows:—

At any time not less than one year aiter the registration of
a design any person interested may apply to the comptroller
for the cancellation of the registration on the ground that the
design is used tor manufacture exclusively or mainly outside
the United Kingdom, and where such an application is made
the provisions of this Act with respect to the revocation of
patents worked outside the United Kingdoin shall apply with
the necessary modifications, except that there shall be no
appeal from the decision of the comptroller.

Clause 22. relates to piracy of designs, and 28 renders
certain patent procedure applicable to designs. Clauses 2%
to 86 are headed ** General,” and the two following at least
are ot special importance.

Clause 29. imposes a penalty for applying words which
signify the existence of a copyright in a design when the
same has expired.

Clause 80. makes it quite clear that the grant of patent
rights gives no power to use the Royal Arms, and the words in
the principal Act forbidding their use are somewhat modified.

REVIEW.

Balistique Extéricure Ratonnelle problime balistique
principal. By le Commandant P. Charbonnier. Pub-
lished bv Octave Doin, Paris. 500 pages with 76 figures.
Price 5 fr.

This is a volume in the Library of Applied Mechanics
forming part of the Encyclopédie Scientifique published
under the editorship of Dr. Toulouse. The Euncyclopedia
covers the whole domain of science, and the thoroughness of
the undertaking may be appreciated from the fact that the
subdivision Applied Mechanics contains 67 volumes, of
which 17 are on subjects connected with explosives, firearms
and artillery. These latter works include the mechanism of
explosives, exterior and interior ballistics, strength of guns,
automatic firecarms, field and naval artillery, and mines and
fortifications. Each volume will be published at the same
price, and be complete in itself. The one under notice
appears to be the first publication of the series. It treats of
the principles of exterior ballistics, and is necessarily highly
mathematical, the theory being dealt with in a thorough and
detailed manner. To students of exterior ballistics who wish
to understand all there is to know about their subject, this
book can be recommended. Two other volumes are pro-
mised, one dealing with secondary problems, and the other
experimental results of exterior ballistics.
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REPORT OF THE BOBBINITE COMMITTEE.

THE Departmental Committee, which was appointed a
year ago to inquire into certain questions relating to coal-
getting explosives, particularly with regard to Bobbinite, has
issued a report which covers the whole question of explosives
in relation to coal mines where special safety precautions are
found to be necessary. When the Woolwich testing gallery
was instituted it was not expected that any form of black
powder explosive would succeed in passing the tests for
establishing a comparative degree of immunity from the
liability to cause explosions in fiery mines; but the skill and
enterprise of Messrs. Curtis's & Harvey enabled them to
produce a compressed cartridge of black powder which
satisfied the tests laid down and thereby became permitted
for use in fiery mines. Certain questions arose in connection
with accidents which had occurred in the use of Bobbinite,

and the present committee of eminent experts was appointed .

to consider the relative safety of Bobbinite and the other
so-called safety explosives with reference to the measures
taken under the Coal Mines Regulations Act for diminishing
the explosives risks in mines.

The chief point in favour of Bobbinite is that, whilst

satisfying the satety tests, it possesses, in common with black
powder, the advantage of not requiring to be fired by a
detonator. The report very carefully reviews the other points
which are claimed in favour of Bobbinite, amongst them
being that the majority of the working miners prefer
Bobbinite. In drawing a comparison between the results
obtained at the Woolwich testing station and in the actual
use of mining explosives, the committee lay great stress on
the influence which is exerted by the cross sectional area of
the testing gallery. The smaller the size of the tube the
more sensitive the test becomes, and, therefore, by inference
fissures which contain dangerous gas will be far more sensi-
tive than even the Woolwich gallery. Practical experience,
however, upsets this view, because explosives of the Car-
bonite group have not been known to cause ignitions in this
way. The committee express themselves unable to resist the
conclusion that both the ignitions of gas which have occurred
in practical working, and the results of experiments have
distinctly indicated that Bobbinite and several other explo-
sives when insufficiently confined are more likely to explode
gas than those explosives which give a high * charge limite
when tested without stemming. The committee then go on
to say :—

This leads us to consider what are the real dangers to be
apprehended from fire-damp and coal-dust in a mine, having
regard to the use of explosives. These dangers are of two
orders: the first, small and local explosions of gas, and more
rarely of dust, restricted in area and only affecting the men in
the immediate vicinity; and the other, the great explosions
spreading throughout the extent of the mine and producing
disasters such as that which happened last year at Cour-
riéres.

If the only explosions to be apprehended in mine working
were those of the former description, the case for altering the
existing conditions would not be a strong one. As we have
already pointed out, such explosions attributed to the use
of Bobbinite were, during the years 1go4 and 1905, respon-
sible for the death of one man and injuries to fifteen others.

This casualty roll would have been fairly counterbalanced by
the accidents which would presumably have occurred in
handling, had detonants been used instead of Bobbinite, a
substitution which we estimate would have produced three
additional deaths and injuries to four persons, the injuries, as
a rule, being of a much more severe nature.

On the other hand, when we come to consider the possi-
bility of an explosion of the second order, which may spread
havoc through a whole mine and result in a death.roll of
hundreds, the advantages of using an explosive which is
much less likely to ignite gas or dust become of an over-
whelming character, even in spite of the fact that from other
causes that explosive may be rather less safe to handle.

We have arrived, therefore, at the conclusion that where a
great explosion is to be feared, the existing standard for the
admission of explosives to the Permitted List is not suffi-
ciently high; but that where there is no risk of such a
disaster the casualities due to small local gas explosions may
be set off against the additional other risks attaching to the
use of detonants previously referred to. We frecognise,
moreover, that as a coal-getting explosive, Bobbinite has
certain advantages, and for this reason its elimination in
cases where a widespread disaster is not to be feared appears
to be undesirable. .

A consideration of the details of all great modern explosions
has shown us that no widespread explosion is at all likely
to occur in a mine except by the agency of coal-dust. In
modern times in this country the ventilation is too good to
make the existence of an inflammable mixture of gas and air
possible except locally, unless dust also is present; but it has,
by assisting in spreading fine dust throughout the mine, and
in rendering it drier than it would otherwise be, considerably
increased the danger of a dust explosion. Gas in dangerous
quantities may accumulate at spots at the face, or even over
very small areas, but to imagine that a whole mine could
become impregnated with a dangerous quantity of explosive
mixture from end to end, without anybody perceiving it,
seems almost incredible. But, on the other hand, we know
that, especially in the roadways, whole mines become im-
pregnated with dust, and when once this dust is ignited, an
explosion flame is produced, which, with violent oscillations,
rushes onward until either some obstacle or some space free
from dust arrests its destructive progress. It is now univer-
sally recognised that a dust explosion may be origmated by
shot-firing in a dusty place without a trace of gas being
present.

Our views, therefore, seem necessarily to involve us in
a recommendation that permitted explosives be divided into
two classes :—The first class being those which by both
passing the existing test, and obtaining a high figure of
merit in some further test or tests to be determined on after
experiments, have shown themselves as safer under varying
conditions ; and the second class those which pass only the
Woolwich test. We think it desirable that the explosives in
the second class should be eliminated from use in road and
stone work in every mine under the Explosives in Coal Mines
Order, and eatirely from all dusty mines in which a wide-
spread explosion is to be feared.

The best known method of minimising or, indeed, of
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neutralising the dangers of dust is watering. We forbear
here to enter into a detailed account of the best method of
watering mines which are not naturally wet, more especially
as this intricate and difficult matter is already being made
a subject of examination by the Royal Commission on Coal
Mines. All we desire to say is that, if a mine is sufficiently
wet or watered, either throughout or in zones, we think that
in a case of that sort the dangers of explosives of the second
class might be so minimised as to allow of these explosives
being continued in use.

The object in retaining the use of these explosives is that
the coal-getting qualities possessed by some of them are such
that were they absolutely prohibited, substantial injury would
be inflicted upon some mines in which the danger of a wide-
spread dust explosion is not, in our opinion, so great as to
warrant such injury.

Again, we think, in accordance with the views we have
already expressed, that if blasting is only done between shifts,
and by a very limited number of men, the advantages to
general safety produced by the use of explosives of the second
class may fairly be held to counterbalance the risk to which
this limited number of men are exposed, and we are there-
fore of opinion that in mines where blasting between shifts
only is used, and that by a limited number of men, explosives
of the second class might still continue to be allowed.

Lastly, we wish to add a few words upon the character of
the tests which should be employed in the formation of the
two classes of explosives which we think should in future only
be used in mines to which the orders under the Act of 1896
apply. It will be for the officers of the Explosives Depart-
ment, who have done their work so well in the past, to arrange
the details of these tests. Nevertheless, we think that we may
indicate the general principles upon which they should be
arranged. As we have already indicated, we think it would
be desirable that the tests used by the Department should no
longer consist of the single test, which we know as the
Woolwich test, but should include a more severe test, possibly
on the lines used on the Continent. Before the exact nature
of such a test can be specified, it is in our opinion, necessary
that thorough experiments should be carefully conducted. It
may be necessary to build a large gallery similar to those in
use in Germany and Belgium, and, as we believe, is about to
be erected in France. It may also be necessary to try experi-
ments, particularly on coal dust, in a disused mine,
Differences of opinion exist as to whether natural gas or coal
gas should be employed in tests. Coal gas seems to have
succeeded well with the Woolwich test, and we are not pre-
pared to say that it is essential that this more severe test
should be carried out with natural gas rather than with
artificial gas. At the same time we think that it would
probably be very desirable to add to this testing station a
testing station for testing coal dust and safety lamps. In this
latter case the use of methane might be considered advisable,
though even for this a substitute might possibly be found.

On the 14th March, says the Novoe Vremya, a fire broke
out in the Putiloff Works, where the conical shrapnel shells
are made for the 47 millimetre guns. The fire was overcome
with great difficulty and not before £20,000 damage was done.
Many finished shells and all the benches and machines in
the workshop were destroyed.

APPLICATIONS FOR PATENTS.

MARCH 18—APRIL 13, 1907.

6,454. Ordnance and Projectiles. G. ]J. Stevens and W. E.
Richards.

6,485. Ordoance Breech Mechanism. A.T. Dawson and G. T.
Buckham.

6,539. Ordnance Sighting Apparatus. L. K. Scott.

6,585. Projectiles and Guns for same. L. Burley.

6,587.* Barrel Recoil Ordnance with Fluid Pressure Brake.
Fried. Krupp, A.-G. (German application, July 25, 1906).

6,706. Sighting Mechanism for Naval Guns. L. J, Watson and
A. E. Lester.

6,818. Quick-Firing Ordnance. A.T.Dawsonand G T. Buckham.

6,867. Windmill Target. E. S. Davis.

6,917. Ordnance Sighting Apparatus. A. T. Dawson and G. T.

Buckham.
6,018.* Barrel Recoil Ordnance with Fluid Pressure Brake.
Fried. Krupp, A.-G. (German application, July 25, 1906).
6,934. Small Arms Barrel Cover. ]J. W. Ottley.
6,949.* Feeding Quick-Firing Guns. G. Perino.
7,031.* Automatic Extractors for Breech Loading Guns. Aktiebo-
laget Bofors-Gullspang (Swedish application, Mar.27,06).
7.171.* Gas Guns. W. S. Franklin.
7.190. Running Target Apparatus.

J. B. Lane.
7,237.* Recoil Loading Small Arms.

B. Clarus.

7.244. Rifle Sights. H. Sefton-Jones.

7.322. Short Base Range Finders. H. D. Taylor.

7.414. Miniature Rifle Targets. ].S. Crowley and H. R. Sanders.

7.429. Directing the Firing of Naval Guns. T. Gilbert-Russell.

7.448. Windgauge Backsight Adjustment. R. A. Rogers and
F. Cautels.

7.517. Ordnance Sighting Mechanism. A.F.Petchand F. Duncan.

7,625. Moving Targets. E. ]J. D. Newitt.

7.716. Targets for Gun Practice at Sea. W. F. Pamphlett.

7,797. Ammunition Hoists for Ordnance. A. T. Dawson and
{l. Horne.

7.837. Safety Explosive. N. Ceipek.

7.838. Safety Explosive. N. Ceipek.

8,034. Firearms. W. H. Jones and B. H. Jones.

8,038.* Firearms. S. Rogozea (Date of application in Belgium,

April g, 1906).

8,057.* Disa})pearing Gun Carriages. Fried. Krupp, A.-G. (Date
of application in Germany, July 27, 1906).

8,102. Dummy Gun for Drill Purposes. A. E. Y. Trestrail.

8,156.* Explosives. Otto F. von Schroetter (Date of application
in Germany, April 11, 1906).

8,157.* Detonating Wet Guncotton. Otto F. von Schroetter (Date
of application in Germany, April 11, 1906).

8,258.* Sights for Firearms. G. H. Conrad.

8,390.* Bolt Guns. L. B. Taylor and E. H. Parsons.

8,537. Safety Explosives for Coal Mines. E. M. Hann and
W. Greaves.

8,554. Single-Trigger Guns. H. W. Holland and T. Woodward.

8,575. Dummies for Military Practice. B. R. Dietz.

8,592.* Machines for Fixing Detonators to Fuses. Nobel's
Explosives Co., Ld. and W. Muir.
8,644. Guns. T. Noble.

*These Applications were accompanied by complete Specifications.

SPECIFICATIONS PUBLISHED.

MARCH 21—APRIL 17, 1907.
COMPILED BY HENRY TARRANT.

4,937 (1906). Ordnance Aiming Instrauctor. A method of im-
parting aim instruction for heavy ordnance, consisting of
an adjustable rifle arranged to be moved in an arc concentric
with the arc of movement of the sighting apparatus of the
big gun and through the same angular distance The rifle
works in conjunction with an adjustable target. Accepted
February 28, 1907.

5,315 (1906). Bandolier Suspenders. W. W. Twigg, Birming-
ham. Two shoulder straps are connected on the back of the
wearer by a rigid horizontal connection from which a strap
hangs its end holding the back of the ammunition belt. The
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ends of the front portions of the shoulder straps also support
the belt. Accepted March 5, 1907.

5,919 (1906). Air-Gun Target. C. Vesty, Birmingham. An air-
gun target constructed so as to eliminate the possibility of
dispute as to whether a bull has actually been scored. A
disc of black paper is arranged between the face of the
target and the bell, and this must be penetrated if the pellet
has entered the bull. Accepted February 28, 1907.

6,580 (1906). Bayonet Futenlng. A. Kruce. A simﬁple clip
fastening device is constructed to hold the bayonet firmly to
the rifle. The system simplifies the attachment, and the
elimination of a certain amount of metal heretofore used
makes for lightness. Accepted March 19, 1907.

6,705C (1906). Electric Ignition of Explosives. W. Venier,
Vienna. A portable electrical firing device for explosives
the hinged lid of which carries an interrupter. The spark to
ignite the compound in the distance is produced by forcing
one contact of the interrupter of the front of the other so
that the circuit is first closed and immediately afterwards is
interrupted. Accepted March 20, 1907.

7,194 (1906). Gun Carriage Wheels. S. T. Richardson and
R. Price, Birmingham. The two rims of a wheel for the
carriages of heavy ordnance are trough shaped in section and
carry pneumatic tyres. Each rim is provided with its own
wooden spokes which are fixed to a common hub constructed

of steel. Accepted March 21, 1907.
7,372 (1906). Pedestal for Range Finders. A. T. Dawson and
G. T. Buckham, London. A pedestal for range finders is

described in this patent. The pedestal is adapted to run on
rollers, but the axes of the rollers may be shifted relatively
so that the pedestal may be lowered until its weight rests
firmly on the path on which the rollers work. Its weight
otherwise is supported through the rollers. Accepted
March 27, 1907.

7,571 (1906). Enveloped Bullets for Small Arms. King's
Norton Metal Co., Ld., and T. A. Bayliss, London, and
H. M. Smith, Abbey Wood. (See Selected Patents).

10,828 (1906). Brakes for Ordnance. Natalie and ]. E.
Schumacher, York. A brake for ordnance or ordinary
vehicles which may be applied either by hand or auto-
matically when the carriage commences to descend an
incline. It may be instantly thrown into or out of action.
Accepted February 28, 1go7.

11,557 (1906). Break-Down Air-Gun. G. Hookham, Birmingham.
In our last issue we dealt fully with a method of preventing
escape of compressed air from the breech of break-down
air-guns. This device is embodied in the gun described in
the present patent, the novel features of which consist in the
arrangement of the pivot on which the barrel breaks down
so that the barrel end does not slide over the breech face
when the gun is closed; two spring controlled clutches, one
each side, which secure the barrel in the closed position ; a
spring controlled rod which locks the trigger until the gun
is closed ; and a method of pivoting the trigger block so that
the stock may be turned upwards to allow of easy access to
to the back of the cylinder. Accepted March 7, 1go7.

13,030 (1906). Double Single-Trigger Gun. G. L. Rouy and
R. L. Designe, Belgium. The outward appearance of the
action described in this patent is that of an ordinary double-
barrelled sporting gun with the usual two triggers. By an
arrangement of two sliding parts dovetailed in the outsides
of the triggers the two triggers are locked when one hammer
is down but when both hammers are cocked the triggers act
independently. This arrangement allows of the use of the
gun as an ordinary double-trigger gun, of the use of the
right-hand trigger to discharge both the barrels in the right
and then left order, or of the use of the left-hand trigger to
discharge them both in the left and then right order. Ac-
cepted February 28, 1907.

13,102 (1906). Sighting Apparatus for Ordnance. A. T. Dawson
and G. T. Buckham, London. The velocity of projectiles
decreases after a number of rounds have been gred from
ordnance and it varies also with the temperature of the
charge which is affected by the climate in different parts
of the world. To compensate these differences a cam is
adapted to act in conjunction with the range dial, described
in Patent No. 16,767 (1904), so that through suitable
compensating mechanism it transmits an angular movement
to the range pointer. Accepted March 28, 1g07.

13,126 (1906). Manufacture of Cartride Cases. S. O. Cowper-
Coles, London. A mandrel the size of the interior of the
cartridge case to be made is spun at a high speed in an
electrolyte containing the metal it is desired to deposit to
form the case. To compensate the lowering of the peripheral
speed towards the centre of the base of the case the
electrolyte is injected under pressure at this point, so as
to produce a complete case of a uniform quality of copper.
Accepted March 21, 1907.

13,283 (1906). Safety Device for Percussion Fuses. J. Y. Johnson,
London. (Agent for Sociéte Francais des Munitions de
Chasse, de Tir et de Guerre, Paris). The mechanism of
the type of percussion fuse which ignites the main charge an
agpreciable time after the shell has struck, is so arranged
that the percussion pellet cannot be struck until the shell is
rotated by the rifling at a speed sufficient to put two safety
locking wings out o% action by centrifugal force. Accepted
March 7, 1907.

13,816 (1906). Mountain Gun Mountings. A. Bremberg, Glasgow.
A method of overcoming the difficulty of allowing for a high
elevation for mountain guns and at the same time maintaining
the centre of gravity sufficiently low to ensure stability when
the gun is travelling, consisting in providing two bearings for
the straight axle. Normally the axle sits in the upper bearin
but when the gun is to be fired the trail (and the gua) is rai
so as to engage the axle and lower bearing. The necessity
for a cranked axle is obviated. Accepted March 28, 1907.

14,811 (1906). Bighting Apparatus for Ordnance. A. F. Petch

and F. W. H. Shepherd. A sight for ordnance having fixed
trunnions is secured to one end of a shaft passing through a
longitudinal hole in the trunnion. The other end of the
shaft is locked to the cradle cheek or other part of the
mounting which is elevated or depressed with the gun.
Accepted March 7, 1907.

15,684 (1906). Target Apparatus. V. T. Murché, London. A
> 4<:(urve31 verti‘cra‘l bar gpﬁxed at the firing point, and a pulley at
the end of a steel wire is adapted to g:held at one end or

other of the curve. The steel wire is raised or lowered to
cause the several targetson the pulley carrier to run either to

the butts or back to the firing point. Accepted March 28, 1907.

18,346 (1906). Rifle Mechanism. P. T. Godsall, Iscoyd Park,
Near Whitchurch. In Patents Nos. 22,003 (1go2) and 18,824,
(1904), a bolt action military type of. rifle was dealt with.
The Patentee now describes modifications in the bolt stop,
and cut off, and an alteration in the extractor head to allow
of the elimination of the clip charger holder. The alterations
aim at greatersimplicity and thus reduced cost of manufacture.
Accepted March 28, 1907.

18,391 (1906). Telescopic Sights for Ordnance. A. ]J. Boult,
London. (Agent for Neufeldt & Kuhne, Prussia). Tele-
scopic sighting apparatus for turret guns is usually corrected
laterally to correspond with the shooting table in an
automatic fashion during the elevation of the gun. As
atmospheric influences and varying speeds of the target are
factors for calculation the patentees arrange for a fine
correction to be made by means of hand gear. Accepted
March 21, 1907.

19,288 (1906). Single Trigger Mechanism. O.W. Brinizer, U.S.A.
The single trigger blade of a double-barrelled gun carries a
sliding piece having sear operating arms which are mechani-
cally set to a position beneath either the right or left hand sear.
The involuntary pull is rendered harmless by a pendulum
like part which retards the rearward movement of the slide
through the engagement of a set of teeth with teeth on the
trigger blade. Accepted February 28, 1907.

20,382 (1go6). Combined Pistol and Sword. A.Kiithnen, Germany.
The hilt of a sword is also the grip of an automatic pistol
and contains the magazine. The short barrel of the pistol
projects outwards so that the pistol may instantly be used by
raising the sword. Under the Patents Act &1902), attention
is drawn to Patents Nos. 5,552 (1891) and 8,761 (1899).
Accepted March 28, 1907.

21,098 &906). KAutomatic Ordnance. The Hotchkiss Ordnance

., Ld., London (agent for Société Anonyme des Anciens
Establissements Hotchkiss & Co., Paris). The ﬁri:s
mechanism of gas operated automatic ordnance is modifi
to enable the firer to discharge single shots with certainty.
Heretofore this was a difficulty. The mechanism is arranged
also to allow of the discharge of volleys. Accepted February
28, 1907.
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hting Apparatus for Ordnance.
T. Dreyer, London. his Patent Specification is a

Secret Document)

28,188 (1906). Action Body for S8porting Guns.
Smith, Birmingham. (See Selected Patents).

28,273 (1906). Ejector Mechanism for S8porting Guns. R. Hill
and J. V. Smith, Birmingham. (See Selected Patents).

28,907 (1906). Wind Gauge Back Sight for Rifles. H. T. Ashton,

23,751 jlgoﬁ). Improvement in (Sl

R. Hilland J. V.

Maj. W. B. Wallace, W. ]J. Robinson, Enfield Lock. (See
Selected Patents).
29,161 (1906). Bullets for Military Small Arms. E. Polte,

Germany. In view of the recent development of high
velocities brought about by the lightening of bullets for
military rifles and the change in the shape of the nose, the
patentee describes a method of taking away some of the
metal of the bullets previously in use, and by a series of
pressing into successive dies altering the noses to the
required shape. Waste of old material is avoided by this
invention. Accepted March 21, 19o7. '

2,041 (1907). Apg)ara.tus for Instruction in Gunnery.
Susmann and W. Vaughan.
Document).

3,004 (1907). Breech Chambers for Ordmance. Col. H. C. L.
Holden, R.A., Woolwich. To increase the air space in
large ordnance the chamber has been bellied out to accom-
modate the charge, but this arrangement possesses a drawback
in that it is difficult to load the projectile centrally into the
bore. The Patentee therefore constructs the chambers with
longitudinal grooves so that the charge sits on the *lands '
and the projectile is in axial alignment with the bore. The
arrangement allows the dimensions of the chamber to be
varied easily to secure the best ballistic results. Accepted
March 28, 1907.

A. S.
(This Specification is a Secret

SELECTED PATENTS.

ENVELOPED BULLETS FOR SMALL-ARMS.

7.571 (1906). The King's Norton Metal Co., Ld,, and T. A.
Bayliss, London, and H. M. Smith, Abbey Wood. The modifica-
tion in the construction of enveloped bullets described and illus-
trated in this patent is designed to secure more perfect obturation
than heretofore, and to increase the rotary stability without
materially increasing the weight of the bullet. The invention is
the outcome of modern requirements which demand that the
curve of trajectory shall be straighter than that which is secured
with the bullet of the Service pattern at present in use. The weight
of the bullet in proportion to its length and the shape of the bullet
nose have therefore to be modified in order to secure the higher
velocity which produces the longer curve ; and the patentees point
out that bullets already invented to fulfil these conditions are
** underbalanced,” the shifting of the centre of gravity having
defeated the object for which they were designed. Such bullets
are the cause of the * disclaimers '’ mentioned below.

The invention consists in so constructing and arranging the parts
of solid enveloped bullets that while the length of the cylindrical
part of the bullets is materially increased the weight of the said
bullets is preserved about the same as that of an ordinary solid
enveloped bullet, the improved bullet being of light weight in pro-
portion to its length ; and so that the bullets are balanced in order
that increased stability in flight shall be insured. From experi-
ments that have been made it has been found that bullets con-
structed according to this invention are or can be so nicely balanced
that when placed in mercury they float approximately horizontal.

In carrying the said invention into effect the parts of the body of
the bullet are made of different densities ; they are so shaped and
combined that the centre of gravity of the bullet is disposed to
tend to preserve the axis of the bullet horizontal in flight. The
parts of different densities may also be so shaped and arranged or
combined that when enclosed in the outer case or envelope of the

bullet the bullet is lighter axially than circumferentially, the lighter
core of the bullet extending preferably from the base end to, or near
to, the front end or nose.

The bullet, made up in various fashions to accord with the ideas
of the patentees, is illustrated in the sectional drawings repro-
duced. The construction shown in Fig. 1 consists in the arrange-
ment round the light metallic or non-metallic base or core a of the
tube b made of denser metal such as lead, the whole being enclosed
in the envelope ¢ of cupro-nickel, brass or other metal or alloy.
The shape of the component parts of the bullet may be varied
within considerable limits, and may be modified as illustrated in
Fig. 2, so that the interior of the bullet consists of a tube of lead b,
or other dense metal, closed at its front end, the tube being left
hollow or filled if necessary by a core of paper or other light
substance. Again, the body of the bullet may be mainly of lead as
in Fig. 3, a lighter or spherical part f being deposed between the
front and base ends. Instead of a spheroidal construction the part #
may be made cylindrical with concave ends as is indicated in
dotted lines.
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Or the enclosed body of the bullet may be constructed as is
represented in Fig. 4, that is to say, it may consist of a conoidal
nose or front end a of lead, two lighter conical parts / and a lead
or other dense metal part g arranged between the two cones /. The
two cones { are arranged with their axes in line and with their
apexes presented to each other as is represented in Fig. 4.

The lead or other dense metal tube b of the cylindrical body of
the bullet may again have a diaphragm ; at its middle as is repre-
sented in Fig. 5, the tubular rear end being filled with a paper or
other light filling material e as is represented. The bullet may
also be made of a series of alternating light and heavy parts or
discs as is illustrated in Fig. 6, the bullet consisting of two heavy
end parts, preferably of lead, with a lighter middle part /, prefer-
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ably of paper ‘or paper pulp, between them; or the bullet may
consist of several heavy metal parts alternating with several lighter
metal or non-metallic parts or discs.

By the improvements in enveloped bullets described, the
patentees claim that the cylindrical bodies of such bullets are made
of greater proportionate length than is the case with ordinary
enveloped bullets without materially increasing the weight, which
results in a greater range and accuracy in the flight; and the
centre of gravity is so disposed that the bullet is balanced in flight.
Further, by making the core of the bullets of materials of different
densities the breaking or setting up of the bullets on impact is
ensured.

As mentioned above, the patentees state that they are aware that
it has been proposed to make the body of an enveloped bullet for
small-arms of two parts of different densities (for example of lead
and aluminium) for the purpose of locating the centre of gravity in
a different position from that of a bullet with a homogeneous body
but that such parts have not been shaped and combined in such
manner as to produce a perfect balance in the bullet in flight.
They are also aware that non-enveloped bullets having an axial
part or filling of less density than the external portion so as to be
of greater length for a given weight than an ordinary solid bullet
have been proposed and that non-enveloped bullets having such an
axial filling and designed to be in equilibrium longitudinally have
been proposed but that their invention really relates solely to
enveloped bullets for small-arm ammunition the conditions govern-
ing the design of which bullets are widely different from those
which govern the design of the old non-enveloped bullets.

As they are of interest we append the claims appearing in the
specification.

(1). The improvements in enveloped bullets for small arm
ammunition hereinbefore described and represented in the accom-
panying drawing, the said improvements consisting in making the
body of the bullet of two or more parts of different densities, the
said parts being so shaped and combined that the bullet has a
length in proportion to its weight greater than that of an ordinary
solid enveloped bullet the centre of gravity of the bullet being so
disposed that the bullet is nicely balanced and tends to preserve its
axis horizontal in flight substantially as described and illustrated.

(2). The improvements in enveloped bullets hereinbefore des-
- cribed and represented in Figs. 1 and 2 of the accompanying
drawing, the said improvements consisting in making the body of
the bullet with a core of less density than the external portion of
the said body substantially as and for the purposes described and
illustrated. Accepted March 14, 1907.

EJECTOR MECHANISM FOR SPORTING GUNS.

28,273 (1906). R. Hill and J. V. Smith, Birmingham. The
mechanism for ejecting the spent cartridges from the barrel or
barrels of a break-down sporting gun of the well-known type is
** selective,” i.e., if the gun be opened and one barrel has been
fired the empty shell alone will be ejected, and the principal object
of this invention is to provide means whereby the ejecting action of
such mechanism is timed so that the ejector tumblers shall be
permitted to * kick' only when the gun is almost fully opened.
The following brief description shows how the * kickers '’ are held
up almost until the moment of completed movement by an inter-
ceptor bolt which is then pushed away by a blade operated by a
cam on the action body moving upward relatively with the down-
ward movement of the barrels and fore-end.

The mechanism is illustrated as far as the space at our disposal
will allow, and it will be seen that the gun carrying it is of the
usual sporting pattern. It may be mentioned that the action
illustrated is of the type dealt with in Patent No. 28,188, 1906,
which is fully described in this issue, but the ejecting mechanism
under review is apparently applicable to any type of break-down

sporting gun action. ‘The mechanism consists mainly of the pair
of tumblers @ and b which receive the sharp movement necessary to
“ kick " the extractors out and eject the shells from the barrels,
ffom the spring c. The under legs d of these springs are secured
much in the usual way to the fore-end knuckle whilst the ends of
the upper legs of the springs are adapted to lie either on one flat or
the other of the projections ¢ on the sides of the tumblers When
the spring end bears against the flat f (Fig. 1) the tumbler is
pressed in sucha manner that it is forced to bear against the stop g but
when the trigger is pulled and the hammer 4 is dropped the cocking
rod / is pushed forward so that when the gun is broken down the
cam j on the rod / is caused to alter the position of the tumbler so
that the spring end bears against the other flat £ of the projection ¢
on the tumbler side. In this position the spring tends to force the

tumbler forward to deal the sharp shell ejecting blow to the
bottom ! of the leg n of the extractor. The movement of the
tumbler is stopped however, (Fig. 2), (until the time when the gun is
almost completely broken down) by the spring operated rod o
which bears into the notch p in the tumbler. Reference has to be
made to Fig. 3 to discover how the nose of this rod o is displaced
to allow the tumbler to drop. The ejector timing cam q on the
action body operates to push the interceptor bolt clear through the
medium of the blade » which works on the same pin on which the
tumblers turn. The movement of this blade is limited by the slot s,
and the cam g is not allowed to force the blade forward until the
opening movement of the gun is practically completed. When the
tumblers are released and are forced forward by their springs the
extractor legs n receive a sharp tap on their ends and the empty
shells are thus ejected.

If the cartridges have not been fired the hammers remain cocked
and the cocking rods ¢ are not pushed forward Consequently the
initial shifting of the spring pressure from one surface of the lateral
projection ¢ on the ejector tumblers to the other does not occur and
the tumblers do not drop when the gun is opened. In this case the
cartridges are merely carried out slightly from the barrels by the
usual action of the part ¢ on the extractor legs.

The hammers of the locks are cocked by the operation of cams
on the fore-end knuckle on the cocking rods after the initial dis-
placement of the ejector tumblers and before the blade r is forced
forward to displace the tumbler interceptor bolt; and the ejector
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tumblers are re-cocked by the extractors legs during the closing of
the gun.

The patentees state that they are aware of certain other ejecting
devices in which a cam on the action body is arranged through &
lever to move the ejector tumbler into the active influence of its
spring at the commencement of the opening of the gun and they
make no general claim to the use of ejector timing cams on the
action body. Accepted March 14, 1907.

WIND GAUGE BAR FOR TANGENT LEAF SIGHTS.

28,907 (1906). H. T. Ashton, Major W. B. Wallace, and W. J.
Robinson, Enfield Lock. The wind gauge sliding bar, adapted to
be operated by a screw, is constructed for application to leaf sights
such as that on the long Lee-Enfield rifle. A ** gib* spring is
arranged to act in two capacities, first as a gib between the slide and
the leaf, and second as a rachet co-operating with the milled heel
of the slide screw to indicate the distance through which the head
is turned. To bring the sighting notch down close to the leaf, as
much metal as possible is removed from the underside of the slide.

From the accompanying illustrations it will be understood that
the slide « is mounted on the leaf 4 in the usual manner and to
grip the two lightly together the gib spring c is fitted. Part of the
spring d is arranged to belly out and press one end of the slide
against the leaf. The tang e of the spring is secured in a recess in
the end of the slide, and the upturned part f is adapted to act as a
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rachet to engage slots in the underside of the milled head g,
through which the wind gauge screw is operated. The engagement
of spring end and notches may be employed to indicate the distance
through which the screw bas been turned, and consequently the
amount of travel imparted to the wind gauge slide.

The wind gauge slide 4 is retained in position by the engagement
of the bar i of the main slide with the groove j. When the screw
{ is in position the slide is held against the bar /. The amount
-of metal beneath the screw ; is immaterial and may either be cut

away or left very thin. By this means the sighting notch is
brought down low to adapt the bar for use on the existing leaf of
such rifles as the long Lee-Enfield. Accepted March 21, 1907.

THE HILL AND SMITH GUN BODY.

28,188 (1906). R. Hill and ]J. V. Smith, Birmingham. The
metal in the breech body of a sporting gun is so arranged,
according to this invention, that the body is reinforced at the part
where the fracture in light skeleton bodies usually takes place.
The metal added to this particular part is taken from the exterior
of the gun round the action, and the body although strengthened in
this fashion weighs only as much or even a little less than those
generally in use. The metal removed from the exterior of the
action body is replaced by a forward extension of the wood of the

stock, so that the general outline of the gun is preserved or may
even be improved, as the removal of the wood does not affect the
strength of the action as would the removal of metal for this
purpose from the ordinary type of action body.

The action body is illustrated in the drawings appended and it may
be mentioned that an ejecting mechanism for this class of action is
also dealt with fully in this issue. The outer sides of the body a
are recessed or reduced in thickness at the rear and the lower parts b
and ¢, leaving the upper and front boundary or edges d of the original
thickness. Immediately adjacent and below the junction of the
breech face e and the horizontal portion of the body where fracture
is most likely to occur, the cheek parts f are left of greater thickness
than the recessed portions b and ¢, but they do not stand out quite
so far as edges d. The object of these cheeks is to leave such
thickness of metal immediately below the angle of the action as
will take up and distribute the bending strain imposed on the
action flats by the shock of firing. The recessed portions b and ¢
are rounded to remove as much metal as possible and the wood of
the stock is extended forward so that the whole of the underside
and recessed parts of the body are encased. The edges of the
ridge parts d are undercut so that the wood is held down when in
position. Accepted March 14, 1907.
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CURRENT TOPICS.

The Fate of the Morris Tube.—The announcement which
appears in another column to the effect that the War Office
has sanctioned the alteration of rifles of Government pro-
perty fitted with Morris tubes, by fitting to them fresh
barrels, bored either for the ‘22 cartridge or the Morris tube
cartridge, suggests that the tube method of obtaining
miniature practice will shortly pass out of use. The only
surprise is that this decision was not arrived at when the
303 calibre was first introduced. A tube for reducing a
*450 Martini rifle to enable short range practice to be con-
ducted was a sound enough idea. But when the calibre
was attenuated down to ‘303 bore the tube at once became
so fragile as to throw a doubt on the possibility of attaining
accurate results by its use.
the -303 tube, the ‘22 calibre rifle began to make its presence
felt throughout the country, and shooters whose knowledge
went further than mere drill-hall practice could show
results with rim-fire cartridges at one-third the price which
the more pretentious central-fire ‘297—:230 Morris tube
cartridge could not pretend to emulate. There is no doubt
that the Morris tube cartridge could even now be improved
so as to excel in competion with its inexpensive rival, but
it is to be questioned whether the game is worth the candle,
since cost is the essence of the problem in view of the remark-
ably high standard of performance to which the ‘22 cart-
ridge regularly attains. Funds are at the present time so
tight in the War Office that no matter how important may
be the results produceable by a given piece of expenditure,
no money is available. The distinction which exists between

Coincidently with the use of -

issuing the new pattern of practice service rifle free to those
using it, and allowing corps to make the alteration at their
own expense, is but typical of the self-supporting basis
upon which the rifle shooting movement must be carried
on. The permission to adopt the ‘22 calibre barrel in rifles
refitted in accordance with the above order is of great
importance because it enables the expensive and inefficient
combination of the Morris tube and the Morris tube cart-
ridge to be thrown out and replaced by an efficient firearm,
firing an economical cartridge. It is true that tubes have
of late years been chambered for ‘22 cartridges, but in view
of the inevitable adoption sooner or later of service rifles
fitted with specially bored barrels, to progress in this half-
hearted fashion is tantamount to taking two bites at a
cherry. The ‘22 service rifle is certain to become the recog-
nised half-way house between the true miniature rifle and
the service arm. Therefore the sooner effort can be con-
centrated on its cheap and efficient construction the sooner
will rifle shooting practice extend on the right lines. The
only pity is that so many rifle clubs have spent their initial
funds on what must now be pronounced obsolete equipment.
Barrels do not, however, last for ever, and the conversion
process which has been sanctioned will at a small cost turn
an old rifle into a new one.

Mid-Range Cartridges.— A good deal of discussion has taken
place with reference to the rules issued by the National
Rifle Association for the purpose of developing a mid-
range cartridge suitable for target practice at medium
distances. A general impression seems to have got abroad
that the specification which has been issued leaves so much
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margin as to make it doubtful whether cartridges loaded
in accordance therewith, will offer sufficient margin of extra
safety to permit ranges to be opened to its use which have
been declared dangerous so far as the service cartridge is
concerned. Safety is in any case a purely relative term,
and as no one can deny the great reduction in muzzle and
striking energy which the mid-range specification lays down
some additional safety must exist, and it is merely a ques-
tion of opinion whether it goes far ecnough. The same kind
of objection is always brought forward against every kind
of maximum limit. In the present instance it must be
remembered that Bisley, and not the village green, is the
place where the new cartridge load will be tried. The
specification at least assures good shooting on the Bisley
ranges with a very large extra margin of safety comparing
it with the full service charge. The specification is in fact
exactly suited to the conditions of the proposed competition.
The extreme target distance is 500 yards, and it is doubtful
whether passable results could be obtained at this distance
with a lighter re-load bullet than is outlined in the speci-
fication. There are, however, those who maintain that
ranges under suspicion of being unsafe for ordinary service
rifle practice will never be re-opened or put into regular use
without a definite guarantee, such as will make it impossible
for the service cartridge ever to be used by the mistake,
deliberate or otherwise of'a shooter. So long, therefore,
as the mid-range cartridge is merely a re-loaded cdition of
the service cartridge, being thereby fired from the service
rifle, there will be no guarantee that service cartridges will
not at some time or other be wrongly substituted. To meet
this objection it would be necessary to design a new cart-
ridge which could only be fired from a rifle specially cham-
bered and bored for its use. This cartridge would present
no difficulties of design or manufacture, but it would be
impossible to produce it at short notice, and it would be a
mistake to hurry in view of the importance of avoiding the
unwise policy of introducing several mid-range cartridges,
none of them occupying the position of an adopted
model having the sanction of all concerned. If a special
mid-range cartridge is required it should be designed at
leisure with time to incorporate into its design the ideas
and views of those who will be called upon to manufacture
it, and the others who will look to provide the rifles. A
re-load cartridge suitable for the coming Bisley Mecting
may bc regarded as a purely tentative production, viz., a
means of adapting existing ammunition to fire with reduced
charges in the existing service rifle, all with a view to show-
ing whether a useful purpose can be served in the future
by the production of a special mid-range cartridge with a
special rifle, the counterpart of the service arm, to fire it.

The Kynoch Prosecution.—Notwithstanding the fact that
the whole question involved in the prosecution of Messrs.
Kynoch for adding an unauthorised ingredient to an explo-
sive of their manufacture is sub judice by reason of the cir-
cumstance that a further hearing is pending before the High
Court, the Birmingham Daily Post of the 24th ult. and certain
Irish papers have published articles containing statements

which hardly seem consistent with an attitude of suspended
judgment. The articles in question are practically confined
to what purports to be the report of an interview with Mr.
Arthur Chamberlain, chairman of Kynochs, in which the
Home Office inspectors are attacked for adopting an attitude
of prejudice against Messrs. Kynoch. In the editorial
opening it is alleged that Kynochs urged that the Home
Office did not interfere with the use of mercury by their

" trade competitors in England. Our own report of the

proceedings, which was compiled from notes taken at the
time of the hearing, did not contain ‘any reference to such
a statement. Moreover the whole point of the above
article seems to ‘consist in an allegation that the Home
Office are making a deliberate attack on an Irish industry,
and that in consequence the Arklow factory must be shut
down and another built elsewhere. It is impossible for
the ordinary person to see what possible connection the
recent proceedings can have with Ireland more than with
any other part of the country. Yet it is seriously contended
that the Irish factory ought to be placed under the superin-
tendence of inspectors appointed by one of the Irish depart-
ments, and no longer under the superintendence of a hostile
English department. It seems that the leader of the Irish
party in the House of Commons has been asked to interest
himself in the matter. Having ourselves been very careful
not to allow any comments o appear taking one side or
the other we must protest against any kind of attack on
the fairness and good faith of Captain Thomson and his
loyal and public-spirited co-inspectors. Their work is at
all times exceedingly difficult, and requires the proverbial
tact of the English gentleman to carry it through with the
moral support of the trade, without whose co-operation
the act could not be so successfully administered as at
present. The Explosives Act applies to the whole of Eng-
land, Scotland, Ireland, and Wales, and the recent action
has been taken in respect to the whole area under His
Majesty’s Inspectors’ control. The very vagueness of the
suggestion that the Arklow factory must be removed else-
where might mislead the reader into supposing that a site
in any part of the United Kingdom outside Ireland would
give freedom from the interference from which Arklow is
said to snffer. As a matter of fact the recent prosecution
was for an alleged offence committed in England. This is
only indirectly an Irish question, and the word ** elsewhere *’
must accordingly be interpreted to mean outside the United
Kingdom, which would not be of much avail, because even
if explosives were made in Timbuctoo the English market
would still be closed to those which failed to comply with the
authorized list. This is really, however, beside our present
purpose which is to express most emphatic disapproval of
the publication by a Birmingham contemporary of material
which casts unworthy aspersions on the honour of H. M.
Inspectors of Explosives, whose honour, fortunately, is not
in need of being upheld by ourselves or anyone else. On
the other hand the etiquette of our public departments
makes it necessary to sit silent under attacks which might
well be answered if an answer were allowed. It is, therefore
solely with the idea of limiting the arca of the attack which
has been made that these words have been written,
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THE NEW PATENT PROCEDURE.

WHAT with the legislation now before Parliament and the
experience which has been obtained concerning the Patent
Office search into the novelty of inventions, one cannot help
concluding that a Government department which lived for
50 many years in a state of complacent happiness is waking
up into usefulness. Those who have come into contact
with the officials of this department have in very few
instances been left in a state of doubt concerning the indivi-
dual worth and merit of the experts who have received a
life-time’s training at this exacting work. The public
comes more particularly into contact with the librarians.
The obliging courtesy with which they will hunt up any
unconsidered trifle of knowledge which a reader may
require has always becen a pleasing feature of visits to this
library. It is probably the finest technical library in the
world. The classification of books and periodicals is
perfect, and it possesses the surpassing merit that the reader
is allowed direct access to the bookshelves. There are many
reasons for supposing that the interior work of the Patent
Office, with which the public comes less into contact, is
also administered on lines of orderly arrangement and well
systematised information. However all these advantages
counted for little or nothing so long as the patentee was
allowed to re-invent whatsoever he pleased, including
things in everyday use, and at times even the items in a
museum of antiquities.

The revised Patent Office rules, which altered this state
of affairs, and made arrangements for a systematic search
into the novelty or otherwise of a patent, rendered available
the vast stores of information which have been accumulated
in such quantities since patents were issued at popular fees.
Patent agents certainly made some sort of search, but the
thorough hunt through all relevant specifications was an
expensive matter, and even then open to the defect that
unorganised individual efforts are unlikely to succeed in a
task whose proper accomplishment could only be met out
of the public purse. With an official search department
each section of invention can be placed in the hands of a
competent staff of trained experts who can readily turn up
all that relates to the particular heading and sub-heading
within which a given patent falls. The bona fide inventor
is naturally disappointed if he finds that someone else has
harvested the fruit which he thought his own, and he is still
more disappointed if he knows that under his treatment
the invention would succeed where previously the same
idea has failed to produce commercial results. On the
other hand it is not the personal feelings of the inventor
which must guide the procedure of the Patent Office. If
a specification covers old ground it is right that the inventor
should be so informed at the earliest possible date. It may
be that he has done some good and original work, and
before the final draft of his patent is presented he has
the opportunity so to circumscribe his claims as to
strengthen his patent in those directions where new ideas
are disclosed.

The new procedure will doubtless prove of great assistance
in saving loss and disappointment to inexpert inventors

who might spend money uselessly in pushing a patent which
deals with a subject upon which he has no real expert know-
ledge. Such people are not denied the right to complete
their patent, but they are forced to include in the specifi-
cation a disclaimer of what has been done before. This
interprets a specification for the bencfit of those anxious
to study its scope ; and it at the same time serves to bring
home to the inventor the fact that he is not conducting his
rescarches in a virgin field. Probably no better example
of the working of the new rules could be given than the
following extract from a recent specification.

Having now particularly described and ascertained the nature
of our said invention and in what manner the same is to be per-
formed we declare we arc aware that it has been proposed to
construct bullets for small arms in the following manner : —

First. Having an opening or hole extending longitudinally
from rear or butt end of bullet to a point adjacent to its centre,
having an opening or hole extending laterally through bullet,
and having a broad recess or cavity on its outer surface :—

Second. Having finely cut parallel grooves in planes at right
angles to the axis of the bullet and applying and compressing
into said grooves a softer metal such as lead or tin to act as a
lubricant. :

Having fine grooves cut diagonally on body part of bullet, said
grooves extending back to the rear or butt end of bullet.

Third. Having circular grooves formed on the body part of
the bullet, the metal between these grooves being slightly tapered
so as to form a bearing surface for the bore of the gun.

Fourth. Having projecting ribs on the body part of the bullet
thercby forming shallow troughs on the casing, these troughs
being discontinued a short distance from base of the bullet, and
having a circular disc at the mouth of the casing of bullet and
secured by the closing of said mouth: or the disc may be dis-
pensed with and the mouth of casing be closed over the end of
bullet.

Fifth. Having two series of shallow and closely adjacent
depressed lines arranged in opposite spirals formed on the body
part and extending to the rear or butt end of bullet.

Having slightly* diagonal grooves cut in a knotted or knurling
manner on the body part and extending to the rear or butt end
of bullet.

Having small indentations formed on the body part and ex-
tending to the rear or butt end of bullet.

Sixth. Having a broad groove encircling the casing of the
bullet. :

In these arrangements of bullets for small arms the grooves,
troughs and indentations are filled with a lubricating material.

We do not make any claim to any of these forms of bullets,
but what we do claim is :—

First. In projectiles or shells used in heavy ordnance, the
forming of a V shaped threaded and grooved surfacc on the body
part of the projectile, said grooves being the sa