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Court of Inquiry on Explosions at the
Royal Cunpowder Factory, .Jaltham Abbey,
which occurred at about 10.40 a.m.
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The Court asssmbled at 5.0 p,m. on 18th January, 1940, and
took preliminary evidenc2 on the nature of the work carried out
in the part of the factory where the explosions had occurred, and
on the extent and the nature of the damage.

g P Survey of Damage.

(a)

(o)

(e)

The explosions occurred in the Hitro Glycerine
Section of the Pactory, twe guncotton drying stoves (Nos.
14 and 18), a truck loaded with guncotton and a mixing
house (No,5) having exploded while a third drying stove
(1T0.19) had been burned out. A statement giving the
particulars of these buildings, their contents and the
conditiocn of the guncotton in the Stoves, is given in
Appendix I.

Apart from the actual explosives the contents of the
various buildings ccncerned amount to verylittle. The
Stoves contain only wooden racks, with wires for the
Guncotivon Primers, and a wooden platform. Guncotton on
the top racks would be uncovered. The Mixing House
contains practically nothing that is not incorporated as
pert of the building. The paste mixing tables are made
of lead and welded tc the lead floor and consist of a
shallow pan with a phosphor-bronze screen at one end
through which the Paste is rubbed into a calico bag
gecured under the hopper beneath the table.

A considerable amount of damage was also caused to
surrcunding buildings, such damage ranging from complete
destruction in the case of two or three buildings close at
hand, to slight damage.such as doors blown off the hinges,
broken windows, etc., to more distant buildings.

A Dry Guncotvton ‘Jeighing House was completely wrecked
by the blast and also the ash Water Settling House, though
in the latter case the plant underneath (consisting chiefly
of a large wcoden vat) was undamaged.

A map of the district showing the degree of damage
sustained is given in Appendix IT.

The approximate total damage is tabulated in
Anpendix IIT,

A large scale plan of the site of the explosion is
given in Appendix IV.

A table of measurements of craters and a scale plan
and elevation of the crater where No.5 Mixing House stood
is given in Appendix V.

Photographs of the craters and damaged buildings are

given in Appendix VI.



2 Examination of the Scene of the accldent.

The Court viewed the scene of the explosion on the morning
of the 19th January, when the following facts were observed :-

(a)

(v)

(e)

(a)

(e)

(£)

NMo.5 Mixing House.

There were two separate craters (as shown on
plan, Appendix V) suggesting by their position and
shape that the passage to the river had contained bags
ready for the arrival of a bpat and that other bags
had also exploded in the body of the building whilst
standing in their proper place near the radiator.

The crest of the crater was seen to contain many
large chunks of concrete which had been the facing of
the traverse wall. Some of these chunks were thrown
distances of two or three hundred yards.

No.1l8 Stovse.

Nothing at all remained of the building. There
was merely a circular crater, the leaden floor being
pushed into a saucer shape and torn into fragments.

No.l1l4 Stove.

The floor of this stove was in much the same
condition as No.1l8 but as this building was only
traversed on the north and south sides the blast on
the untraversed sides had been able to do considerable
damage on the west to No.4 Mixing House and the acid

.factory beyond, while on the east [70.18 stove and the

guncotton truck had been situated.

Guncotton Truck.

The crater of this explosion was not directly
under the track of the lines but was made some feet
to the east which suggests that the truck had been
overturned, for example by the blast from No.5 Mixing
House or No.l4 Stove, before detonating. It is
evident that the truck was being pushed northwards by
the two men who were killed. Their bodies were found
lying full length face downwards some 12 to 18 feet
east of the crater with their feet in the direction
of No.l8 Stove.

The Court then inspected the remagins of No.1l©
Stove which was burnt out, and Io,2 \Jeighing House
which was practically destroyed by blast. (See
Appendix VI for Photographs). They also visited
Nos.1l and 2 Vashing Houses, both of which were in use
at the time of the explosion.

In No.2 Washing House an operative was still
washing Nitro Glycerine which, as the usual services
were cut off or seriously interfered with, required
very careful attention. Both these buildings
themselves were in a partly shattered condition.

It was observed in the vicinity that timber and
debris had been scattered generally up to about 100
yards radius, and occasionally to greater distances.
Generally speaking windows and doors were blown out
up to 200 yards away, the distance varying with the
intervening protection of traverses and trees. The
protection afforded by the former was very noticeable,
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also by the latter when in sufficient guantity. Damage

to glass was widespread, occurring as usual in "patches",
many buildings comparatlvely near in the factory escaping
unscathed whilst houses at distances of over a mile from

the factory suffered extensively.

(g) After inspecting the damage done to other Mixing
Houses, the .jash jater Settling House, the Nitrating
House, etc., the Court inspected the Acid Factory and
outlying buildings connected with the ITitro Glycerine
Section and noted that the damage to roofs, windows,
doors, etc., was widespread particularly where a clear
passage for the blast existed.

3. Evidence from Jitnesses.

On reassembly the Court reviewed the possible causes of the
explosion and called as witnesses all who might be able to give
information which would enable the Court to assess the likelihood
of the following having occurred :-

i. Sabotage.

ii., Abnormal Conditions.
iii., Error of Judgment.
iv. Faulty Plant.

v. Faulty Procedure.
vi. Impure Ingredients.

The Court was aware that a Chief Inspector from Scotland
Yard had been conducting enquiries in the Factory for some weeks
on behalf of the .Jar O0ffice in connection with several incidents
which had occurred recently in the Cordite Section. The Chief
Inspector was, therefore, called and he gave the Court an account
of the conclusions to which his enqguiries had so far brought him.
From his statement it appeared that this explosion was in no way
connected with the previous incidents and the Chief Inspector
was asked to continue his investigations and inform the Court if
any material evidence bearing on this explosion came to his
knowledge.

The following witnesses were examined by the Court :-

Mr. H. Sellick - Managing Chemist, R.G.P.F.

Mr. McLintic - Chemist-in-Charge,
Nitroglycerine Section.

Mr. Kavanagh - Shift Chemist, Nitroglycerine
Section.

Mr. Houghton - Shift Chemist, HNitroglycerine
Section.

Mr. Spencer - Foreman, Nitroglycerine Section

Mr. Lawrence - Assistant Foreman,
Nitroglycerine Section.

Mr. Sweetman - Stove Setter, Witroglycerine
Section.

Mr. Head - Boatman, Nitroglycerine
Section.

Mr. Dunning - Chargeman of Stove Jetters.

Mr. Salmon - B.i/.D. Boatman.

Mr. Berry - Assistant Foreman,
Hitroglycerine Section.

Mr. Hickman - Chargeman, Nitroglycerine
Section.

Mr. Ince - Paste Truckman, Cordite
Section.

Mr. Lewis - Chemist-in~-Charge, Cordite
Seection.,



Mr. Zlla- - Chargeman, No.3 iiixing House.

Mr. Stoner - Chargemen, 17o.2 I ixing Houss.

Mr. Pallet - Hillman on duty in Solution House.
lir. Cordell - Foreman, Cordite Section.

Mr. Knapman . - Superintendent, R.G.P.F.

A summary of their evidence is given in Appendix VII.

4, Discussion on the Evidence.

(a) Evidence as to the origin of the explosion.

The Court endeavoured to establish at which point the
explosion originated but no direct evidence could be
obtained. The area is mainly occupied by drying stoves
and the few process houses there are surrounded by traverses,
In addition the trees obstruct the view of any distant
observer, In fact, as is not uncommon in such cases all
the direct evidence was completely destroyed, the two truck
men and the three operatives in No.5 Mixing House all heing
kilied, Neither Chargeman Sweetman, who was werking inside
Ho.20 Stove, next adjacent o Mo.19, nor Chargeman Stoner,
who was in No.2 Mixing House and was injured by the
explosion, could give any indication of the dirsction
of the first explosion.

The most valuable evidence was given by Boatman Head
who saw the explosion from the far side of the C.I, Bridge
and appeared to be certain that the subsequent explosions
were on the right of the first one seen by him. This
would indicate that the initiation took Place either at
No.5 Hixing House or 1o.l1l4 érying stove. This suggestion
is supported by certain circumstantial evidencs:, Iror
instance the position of the bodies of the two truck men
point to the probability of the blast striking them from
the west, Also the bodies were found covered with debris
probably from No.l18 Stove, which suggests that that was
the last to explode. The fact that the bodies were intact
rules out the possibility of the content of the truck having
detonated first. There was nothing to suggest that the truck
had left the rails accidently and evidence was given that
the track was in good condition at this plaee.

(b) Evidence on the possible causes of the accident.

I. Throughout the examination of the witnesses
nothing was revealed which might give rise tc the
suspicion of sabotage and although it must bs
remembered that all the best direct evidence had been
destroyed it is considered most unlikely that a
saboteur would go to the extent of destroying his own
life to achieve his object, while sabotage action in
safety is considered to be unlikely in view of the
condition of the contents of the Stove at the time.

The mixing house from its bposition and construction
could not be interfered with from outside sources

and as far as factory workmen themselves were concerned,
as the explosion occurred about half way through a
shift, no one would be in a Position to act maliciously
Wwithout almost involving himself in the catastrophe.

II. The extreme cold prevailing at the time oT the
accident suggesis a possible cause. The outside
temperature on the morning of the accident was 15°F.
Lxhaustive evidence was taken and witnesses carefully
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examined with the object of ascertaining whzthor
nitroglycerine had been known to frezzs whan handled
under the conditions then prevailing and whethsee
operatives were aware of the danger involved and
knew the proper action to take should this happen.
Bvidence showed that the procedure for dealing with
frozen nitroglycerine was laid down (see Special
Rules for Mixing House, Appendix VIII). On the
other hand it will never be known whether any of the
three operatives in No.5 Mixing House had met with
frozen nitroglycerine and had failed ti»cugh
inexperience or carelessnes:, to comply with the
rules, The Court made careful enquiries in an
endeavour to establish the time which elapsed
between the nitroglycerine bags leaving the pouring
on house and their arrival at the Mixing llouse, and
the minimum time which a bag might remain in the
Mixing House, before being mixed. There appears to
have been some delay that morning owing toc ice on the
canal and it would seem that some of the 30 bags
loaded at No.3 Pouring on House might have remains=d
on the boat for a longer time than usual before being
delivered at No.5 Mixing House. The evidence was
conflicting, but it seems that the boat took over an
hour between arriving at No.2 Mixing House and
reaching No.5 Mixing House. The normal procedure
is for poured on bags to be placed on the floor near
a radiator beside which a line is painted to indicate
the minimum proximity at which bags are to be placed.
The semi-circular crater formed by the explosion
suggests that this procedure had been followed
wholly or in part. I8 was also learned that should
the stock of poured on bags in the Mixing House be
low newly delivered bags would be worked with very
little delay after arrival.

It was remarkable that with one exception no

witness had any first hand experience of bags of
frozen nitroglycerine on guncotton. ITo one was able
to give a certain or accurate description of its
appearance, while one witness with 46 years service
at /altham had never seen any there, though he had
once seen frozen paste at Gretna. It is, therefors,
to be a matter for conjecture whether an operative
would recognise frozen nitroglycerine on guncotton.

Jith regard to the temperature of the building
the Chemist, Nitroglycerine Section, testified that
temperatures were examined daily in all Nitro-
glycerine Buildings before work began and that if +the
temperature were below 10°C. the matter would be
reported at once and work would not start. This
evidence was confirmed by the Hillman whose duty it
was to examine each building. Usually he made a
written report that everything was correct and although
on this occasion he admitted that owing to pressure
of other work he omitted to make the report, Vet the
Chargeman actually working in an adjacent Mixing
House said he had examined the temperature himself
in his own building, and it was well up to normal.
Assistant Foreman Lawrence, also confirmed that each
Chargeman made it his business to satisfy himself
that temperature were correct on taking over his
duties. It is to be noted that the position of the
thermometer is on a level with the eye and there
might, therefore, be a difference between the flcor
temperature and that registered by the thermometer.

S



Witnesses, however, confirmed that the river doors,
also the doors leading to the shoe porch, were
invariably kept closed in cold weather. One
witness stated that the floors (lead on concrete)
were very cold.

Iv. Evidence was taken on the condition of the
ingredients, nitroglycerine, guncotton and their raw
materials which were in the Stoves and the Mixing
House, and a statement certifying tkat tliey were
tested and found satisfactory is attached at
Appendix IX

V. Dvidence was heard that all the buildings
concerned in the explosion had received proper
periodical exasmination and that they all were in
good structural condition.

VE. The possibility was considered of an electrical
discharge having taken place in a stove. Jitnesses
éxplained the earthing arrangements and it was also
stated that all eletric lights were outside the
buildings. 'urther, none of the Stoves was in a
condition liable to static charges at the time of
the explosion, and a static discharge would be most
liable to occur when the gancotton primers were being
handled.

ViI, There being no moving plant in No.,5 liixing House
or in any of the Buildings concerned, there could be no
question of any mechanical defects. The Mixing
Tables were part of the floor as absolute fixtures
and the radiator cover was also carefully soldered
to the floor and was frequently examined for any
Possibility of a crack where guncotton might be
harboured.,

VIIE: In order to try and assess the likelihood of
nitroglycerine on guncotton becoming froz:n the Court
heard evidence on the behaviour of praste 1n this
respect, i.e. mixed nitroglycerine and guncotion.

The freezing of paste appears to be a very rare
occurrence, the Chemist, Cordite Section, had never
seen it during his five years experience, and a
Foreman of the same Section had never seen it at the
R.G.P.F. during 46 years experience, though he had
met it elsewhere.

i To assess the likelihood of faulty handling
evidence was taken on the general standard of knowledge,
skill and experience of . the staff and operatives.

The Court was told that operatives for the ITitro-
glycerine Section, where the highest wages were paid,
are carefully selected from men employed in ouvoer
Sections so that the standard in this Section sr~m1d
be higher than elsewhere. The recent large
€xpansion and the provision of nucleus staffs for
new factories has resulted in a serious depletion

of trained personnel not only in process workers but
amongst the services, Particularly amongst the plumbers.
fhis shortage handicapped the training of new
entrants as well as the brogress of production.

When asked whether his staff was being depleted
beyond the danger point the Superintendent was
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guarded in his reply but gave the impression that the
matter was causing him some anxiety.

X At the request of the Court the Inspectorate of
Explosives, Home Office, obtained from the Meteorological
Office a report on the seismograph record obtained at
Kew Observatory of the accident. This is attached at
Appendix X, From this report the time of the explosion
can be fixed at 10.42 30 i 2 seconds. Also it suggests
that a second shock of much less intensity occurred
about 5 seconds later. The greater intensity of the
first shock would be consistent with the detonation of
explosive in contact with the ground as would be the
case if No.5 Mixing House had exploded first.

XI. During the proceecdings of the Court information
was received relating to the conduct of three men which
formed the subject of a lMemo. addressed to the Director
of Ordnance Factories by the Superintendent, R.G.P.F.
Appendix XI. The Court were glad to endorse this
recommendation as in Appendix XII.

5. Conclusions.
(a) Probable Origin ¢f the Explosion.

The Court consider that the most probable origin
of the Explosion was at No.b Mixing House. The reasons
for this are :-

(1) The general evidence points to the first
Explosion having started either in this
building or No.1l4 Stove,

(ii) 1o operational work was in progress in any
other building.

(iii) The Kew Observatory report supports this
supposition.

(iv) It is not to be expected that Guncotton which
had passed through the whole of the drying and
cooling cycles and was known to be of good
stability, would be likely to ignite
spontaneously. '

The Courp cannot discover sufficient evidence to enable them to
offer an opinion on the subsequent sequence of explosions.

(b) Possible Causes of the Explosions.

i.” Sabotage. The possibility of this cannot be
entirely excluded, but nothing is disclosed that
gives rise to the suspicion ©f this having taken
place. '

ii. Abnormal Conditions. The Court strongly favour
the theory that the accident was probably caused by
the presence of frozen nitroglycerine due to the
intense cold., In this connection it is interesting
to note that experiments carried out by the Research
Department show that a mixture of liguid and frozen
nitroglycerine is possibly more sensitive than
isolated frozen nitroglycerine,




iii. Error of Judgment. Coupled with the theory that
the accident was possibly caused by the presence
of frozen nitroglycerine, it is reasonable to
think that it may have been caused by some
failure in procedure on the part of the operatives.
The chargeman in this house was well spoken of by
his Foreman anad although the other two men were
consicered to be quite reliable they were both
men of very short experience.

iv. Faulty Plant. Owing to the extremely limited
nature and the absence of loose plant, the
possibility of an accident due to this is
considered to he very remote.

Vs Faulty Procedure. The control of the boat
transport appears to allow of delay in the passage
of nitroglycerine, with its consequent long
exposure to cold in winter #%me.

vi. Impure Ingredients. Bvidence shows that the
Ingredients were up to Specification.

6. Recommendations.

(a) Transport. licasures should be introduced to ensure

: the quick boat transit of Hitroglycerine poured on
Guncotton and Paste at all times, and with this
object no boat should be allowed to make intermediate
calls on its journey. '

;(b) Alr Temperaturs. That should the outside temperature
fall below freezing point it should be made the duty
of selected responsible officials to warn all
operatives to be on their guard sgainst possible
freezing of nitroglycerine.

0 (¢) Special Rules. The Court consider that the Special

" Rules should be examined to ensure that “heir intention

is clear aad that they are understandable by the

operatives; thus a short explanation of the nature of

e frozen Nitroglycerine or Paste would assist the operative

Ly in identifying it and in taking the action laid dowm
in the Rules.

7. Observations.

(a) The Court consider that steps should be taken toE
investigate the difference in temperature between the
A wall thermometer and the ground level of the house and
porch to ascertain whether there is the possibility of
the latter two falling to a dangerous degree while the
wall thermometer is still registering the specified
temperature.

(b) The rapid expansion in production from the abnowrmally
low peace rate has resulted in a great scarcity of
trained staff which has seriously handicapped the
proper training of operatives, The Court desire to
invite attention to the need for maintaining a nucleus
of trained and skilled staff in peace time to provide



an adequate body for expansion on emergency, and in
view of the still greater requirements of the near

future, the training of additional staffs should be
given immediate consideration.

(e) The fire fighting staff functioned satisfactorily
and the general behaviour of the operatives on the
scene was extremely good,

(4) The Court suggest that a letter of appreciation
be addressed to the Vicar of ‘jaltham Abbey for the
assistance he gave in communicating the news to the
relatives.

(e) The Court consider that the very small casualty
roll caused by what must be regarded as a major
explosion can be attributed very largely to the
satisfactory layout of the factory, the excellent
conduct of the staff and operatives and the well drawn
up General Rules.

(f) The Court is grateful for the attendance of a
representative of the Explosives Branch of the Home
Office, and valued the assistance that he gave.

PRESIDENT :-(Sgd.) J.C.E. Pellereau,
Lt.Col.

MEMBERS ;- (Sgd.) H.A. Phillips.

(sgd.) J.S. Mellor,

Lt.Col.

(sgd.) A.S.T. Godfrey,
Capt.

(Sgd.) B.P. Evens,

(Sgd.) T. Barratt.

(Sgd.) E. Garratt.

suonErARTES (Sgde) E.L. Blee,  It.

2929 46 (Sgd.) C.J. Haslar.
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APPENDIX I.

Particulars of the explosive content
of the Buildings and Truck destroyed
by Explosion or Fire.

No. 5 Mixing House. 6Q00 1lbs. Nitroglycerine poured on
guncotton and mixed paste.

No. 1l Stove 5,200 1lbs. dry guncotton, standing
dry for 17 hours, cooling off,

No. 18 Stove. 5,200 1bs. guncotton, 37 hours drying.
No.1l9 Stove. 5,200 l1bs. guncotton, 23 hours drying.

Truck. 6L0O 1lbs. dry guncotton.
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R.O.F. Form 29,

THIS DRAWING OR DOCUMENT IS THE PROPERTY OF THE
MINISTRY OF SUPPLY and is entrusted in confidence to

who will be held responsible for its custody, and for taking all necessary steps to
y ensure that the following instructions are observed.
(1) The drawing or document is to be used only in connection with Government work.
(2) It is to be kept under lock and key when not in use and returned on com-
pletion of the work, or at any time on demand to the Chief Mechanical Engineer

) Royal Arsenal, Woolwich.

(3) No copies or reproductions in whole or in part are to be made without the permis-
sion in writing of the Chief Mechanical Engineer, Royal Arsenal.

(4) No more of the information contained in this drawing or document is to be disclosed
to any person than is necessary to enable him to perform his share of the work
arising therefrom.

(5) If any information contained in this drawing or document is solicited by an
unauthorised person, an immediate report is to be made to the Chief Mechanical
Engineer, Royal Arsenal, Woolwich, giving all relevant particulars including, if
possible, the name, address and occupation of the enquirer.

Note 1.—Attention is drawn to the provisions of the Official Secrets Acts as regards the

unauthorised communication of confidential information.

Note 2.—Any person other than the authorised holder upon obtaining posses-
sion of this drawing or document by finding or otherwise should forward it,
together with his name and address, in a closed envelope, to the Chief Mechani-
cal Engineer, Royal Arsenal, Woolwich. Letter postage need not be prepaid ;
other postage will be refunded.

All persons are hereby warned that the unauthorised retention, or destruction
of this drawing or document, or the communication of any information contained
therein, is an offence against the Official Secrets Acts.
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APPENDIX ITI.

APPROXTMATE

TOTAL DAMAGE

ASCERTAINED 20/1/40.
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APPENDIX III.
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Building

No Construction Damage Extent
104. 4, hifting Room Weatherboarded Sides and Slight
and Felt roofing roof.
03.Fs C.BE. Stove No.3. Asbestos lined on |Sides Slight.
timber framing :
98, o CoEs Inccrporating Brickworks Yialls and
Hoo Roof corrugated roof.
asbestos.
©5.Do CoE. Clearing House |Weather boarded. Sides and | 8light.
‘ Noo.2 Stoves Felt roofing. roof.
95,Ce | C.E. Clearing House Ditto Moderate.
| No.1l Stove.
94400 C.E. Still House. Weatherboarded, Sides and | Slight.
Roof felt. roof.,
93 C.E. Packing House Brickworke Walls, Slight.
{ Roof zinc. roof. |
22 { CoBs Corning Brickwork, Walls, Extensive,
| Sieving House. Roof corrugated roof.
asbestos.
934 dk0 C.E. Stove Illo.5 Weatherboarded. Sides, BExtensives
Roof felt. roof.
934 Bo Fan House Teatherboarded. Sldes Slight.
Felt roofing. roof
966 Ao CoEs Stove No.6 Weathefboarded. Sides and | Moderate
Roof felt, match roof,
bPiCko
G/C Stove No.23 and |Ditto and calice |Sides and |Slight.
Fan House. lined. roof.
U6eBe G/C Stove No.22. Ditto and caliea [Sildes, Slight.
93,De Fan House. lined. roof,.
8560, @¢/C Stove No.21. Ditto and calico {Sides and |Moderate.
926Bs Fan House. lined., roofs
0204 G/C Stove No.20,. Weatherboarded, Sides and |Moderate,
Earth Closet. Roof felt, calies |roof.
lined.
93, Bo Fan House, Weatherboarded, Sides and Moderate
roof felb. roof,
CsE., Stove Nc.3 Brickwork. Sldes and |[Extensive.
Bldg.921 and Roof zinc. reof,

C.EB.Stove Nood,
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Building Construction. Damage. Extent.
Noo
46, Mixing House No.2 |‘leather board. Sides and Extensive.
Roof zinc, match | roof. :
and zinc lined
inside.
53¢ Ao WWeighing House No.1li Brickwork and Sides and Extensive.
weather boarded. | roof.
Roof slates and
zinc.
45, WWashing House Weatherboarded, Sides and Extensive.
Nools roof Telt. roof,
49, Washing House Weatherboarded, Sides and Moderate,
Noo 3o zine roof, roof.
62, Mixing House “leatherboarded Sides and Extensive.
Noo 3, Zine roofs roof.
43, Nitrating House ‘Wweatherboarded Sides and Slight.
Nosl. Zinec roof. roof.,
56 G/C 3tove Noo i Teatherboarded Porch Slight.
Zine roof. doors '
76 Mixing House Weatherboarded Sides and Extensive,
Noe4e. Roof felto roof,
N.G. Strappers Weatherboarded Sides and Slight.
Hut., Roof felt. roof,
S7Fo Pierite Milling Weatherboarded Sides and Slighte
House. Roof felt. roof.
Clack Station Veatherboarded Sides and Slighte
Roof felt. roof.
87 +Do C.E. Filter Weatherboarded Sides and Slight.
House, Roof felt. roof,
37.0o | C.E. Witrating ‘
House Nosle
Annexe to above,
C.E. Nitrating
House No.l.
37 Ko C.E. Nilitrating Corrugated iron Sides and Slight.
House No.4. sides roof. roof,
37 e Lo C.E. Nitrating Corrugated iron 3ldes and Slight.
House 0. 5e sldes roof, roof.
576G C.E. Nitrating Corrugated iron Sldes and Sligh%.
House No.6e sides roof. roof. i
39 e C.E.Purification Corrugated sldes |Sldes and Moderates
Housee. and roof, rcofs
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Roof felt,

roof,

—Building : Construction Damage | Extent
No, LA_ :
] \
39, Da Picrite Corrugatcd sides Sides and [[Moderate
Purification and roof. roof,
House
Coli.drying Insulwood Sides Slight
stoves, Roof felt,
A
09, Cq Main Pierite Corrugated sides Sides and [‘Extensive
House and roof, roof.
384 A, N.G, Office Brickwork, Roof, Moderate,
Slates roof. sides and
ceilings
38, Solution House WWeather boarding Sides and | Moderate,
Roof slates roof.
New Refrigerating Corrugated sides Sides. Slight
House. and roof,.
55,4, Farthenware Briclkworlk, Roof and Bxtensive
Stove, Roof felted Sides,
7 Ca Cascade House, Brickwork. Roof and | Extensive
Roof tiled, sldes,
56/57.H | Plumbers Shop Brickwork, Roof and | Moderate,
Roof slates and sidess
zinc,
64, Acld Concentrating Briskwork. Roof and Moderate,
House, Roof slates, sides, j
72 Glycerine House, | Brickwork, slateg| Roof and Moderate,
roofe sides,
67/68 Nitric Acid Brick walls, Roof Extensive
factory Roof slates and mainly.,
tiles.
72.4A/D. | Nitrie Acid Corrugated sides | Roof lModerate
Factory. Roof felted,
Engine and Brickwork. sides and | xtensive.
refripg. room, Roof slates, raof,
80. Boiler House Cerrugated sides Roof Extensive
No.1l Roof slates,
80, A Boiler House Corrugated sides Roof., Lxtensive
Noa. 2 Roof slates
84, NeGe & C,E, Brickwork, Sides and | Moderate.
Shifting Room, Roof slates roof,
Boiler House Corrugated sides Sides and | Slight
No. 3 and roofs roof,
87, N.G,Shifting Weather boarding | Sides and | Extensive
and Dining Roof felted, roof.
Hose House. Weather boarded Sides and | Slight,



Appendix III. P.b.

Building Construction Damage Extent
].\TO. -
88 Mixing House No.6 Brickwork. Sides and Extensive.
Roof felt. roof.
26 Dining Room. Brickwork. Sides and | Slight.
Roof slates. roof.
98 C.E.Purification issbestos lining |Sides and | Moderate.
No.1, on steel framing.|roof.
o8 C.E.Purification Asbestos lining |[Sides and | Moderate.
No.2, on steel framing./roof.
B.2.A.|Wet G/C Asbestos lined. [Sides and | Moderate,
Magazine, Roof tiles. roof.
102 . Warder's Brickwork. Roof Slight.
. |Cottage. : Roof tiles.
Note :-

The buildings enumerated in lists are exclusive of those
requiring complete renewal.

No.18 G.C. Stoves T4doA,
No.19 G.C. Stoves 76.A.
No. 14 G.C. Stoves 75

Wash Water Settling

House 52
No.2 Weighing House 53,A.
Clean Store (N.G.

Tool). 53

No.5 Mixing House not mentioned in above as possibility
of not being replaced.
(sgd.) E.F. Upton,
23/1/40.
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THIS DRAWING OR DOCUMENT IS THE PROPERTY OF THE
MINISTRY OF SUPPLY and is entrusted in confidence to

who will be held responsible for its custody, and for taking all necessary steps to
ensure that the following instructions are observed.
(1) The drawing or document is to be used only in connection with Government work.
(2) It is to be kept under lock and key when not in use and returned on com-
pletion of the work, or at any time on demand to the Chief Mechanical Engineer

) Royal Arsenal, Woolwich.

(3) No copies or reproductions in whole or in’ part are to be made without the permis-
sion in writing of the Chief Mechanical Engineer, Royal Arsenal.

(4) No more of the information contained in this drawing or document is to be disclosed
to any person than is necessary to enable him to perform his share of the work
arising therefrom.

(5) If any information contained in this drawing or document is solicited by an
unauthorised person, an immediate report is to be made to the Chief Mechanical
Engineer, Royal Arsenal, Woolwich, giving all relevant particulars including, if
possible, the name, address and occupation of the enquirer.

Note 1.—Attention is drawn to the provisions of the Official Secrets Acts as regards the

unauthorised communication of confidential information.

Note 2.—Any person other than the authorised holder upon obtaining posses-
sion of this drawing or document by finding or otherwise should forward it,
together with his name and address, in a closed envelope, to the Chief Mechani-
cal Engineer, Royal Arsenal, Woolwich. Letter postage need not be prepaid ;
other postage will be refunded.

All persons are hereby warned that the unauthorised retention, or destruction
of this drawing or document, or the communication of any information contzined
therein, is an offence against the Official Secrets Acts,
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Appendix V with Plan

Measurements of Craters etc., taken
with Mr. Peterson, B.W.D. 23/1/40.

No.18 Guncotton Stove

Potal diameter.cerest o Crest...sssannse 60 fealy
FlOOI‘ @ ® o 0 © 0 0 00 0 0 e e 0 ® 0 @ 90 0 O N OO PO S0 00 009N 50 feet
Depth from crest 1o CENtrE...ceceeeve.ss 6/7 feet,

Crater almost exadtly circular, floor being forced down into
concave shape rather like a saucer.

Truck Crater.

Total diameter, crest to crest .scierssss 12 Peetb
Maximum depth from ground level....e....s 9 £H. 3 in,

Centre of crater about 6 feet from railway line, Bodies of
truckmen about 18 feet from truck crater, They were lightly
buried and hole remains from which they were dug.

No.l1l4 Guncotton Stove,

No crater at all, Trom plan it will be scen that
building was only traversed at either end., These two traverses
consisted of concrete wall at North end and earth mound at South
end. Both remained unaffected except that concrete traverse wall
had sprung slightly at the base. These traverses had evidently
induced the explosion to spend its force East and West where
there was no obstacle apart from trees,

No.5 Mixing House,

See Plan and elevation attached for full measurements,
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Summary «f Verbal Evidence.

lst Witness - Mr. H, Sellick - Managing Chemist, R.G.P.T.

lir. Sellick gave a brief outline of the processes concerned
in that part of the factcry where the explosion occurred. He
explained how wet guncotton is received from the Guncotton Factory
in Lorries., It is packed in aluminium boxes and is in the ferm pof
compressed cylinders, These are stacked on racks in the Stoves and
are dried by hot air. The usual time of drying is about 60 hours,
and after it has cocled the dry Guncotton is put into bags and removed
to the Weighing House. There it is weighed into proper quantities
and sent to the "Pouring-on House" where N/G. is added, but the twe
ingredients have still to be mixed and so the bags of "poured-on"
Paste are sent to a separate lMiixing House for this purpose. Mixing
is carried cut by rubbing the "poured-on" Paste through a 1/2 inch
copper sieve and it then becomes "lMixed Paste".

If any foreign matter were in the cylinders of Guncotton it
should be noticed first in the Mixing operation, or if not thsn at the
loading of the Incorporating Machine, or finally at the Press House.

lir. Sellick said that he was in his office when the explosion
occurred and there was more than cne report. He went at once to the
scene but saw nothing to enable him to form an cpinion as to which
building exploded first.

With regard to the buildings themselves Mr. Sellick explained
the constriction of the Stoves, how one was lined with zinc and two
~thers with calico, the floors all being of lead laid on concrete.

The Mixing House alsc had a lead floor and was zinec lined;
it had a covered radiator and leaden tables for mixing the Paste, the
legs being earthed, The operatives wore socks on account of the
sensitiveness cof Dry Guncotton, the Mixed Paste being regarded as much
less dangerous.

With regard to the stage of drying which had been reached in

the Stoves concerned and the times taken in transporting materials,
Mr. Sellick said the Secticn would be able to provide full information.

gnd Witness - Mr. MeLintic - Chemist-in-Charge - Nitroglycerine Section.

Mr. McLintic stated that he had been in his present position
since the end of September, 1939, but had been a Chemist in the N/G.
Section since 1936. He had no special reasons for suspecting any
particular House of exploding first, but had formed an idea that it was
Ne.d Mixing House. He was in the Cordite Section at the time, but had
left Mr. Xavanagh and Mr. Houghton on duty in the N/G. Section.
Questicned with regard to frozen N/G., witness stated that any case
would most certainly be reported to a Chemist, and it would also be
reported should the temperature of any House fall below 15°C. It was
8 Special Rule that should the temperature fall below 10°C. work must
e stopped.

/Mr. McLintic.
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Mr. McLintic stated that it was the normal procedure to
bring uwnmixed material right into the body of ‘the Mixing House straight
away, cut when the mixed paste was produaced, thad was stood in the
tuwmel whilet waiting for a boat te collect it. He explained that
the unmixed paste im in rubberised bags, and the mixed is put inte
calic: bags. The bags are made to specification.

The witness exilained hcw tests were made of all materials
which went to the making of Paste, before they were used, with the
exception of the K/G. itself, samples of which could net be available
until subseguently, without hk~lding up the proeess. Samples were,
however~ always taken, and the resulis. would be available in the
Labcratory and examined before Paste was passed ¢n to the Cordite
Section. :

Various questions were asked with regard ta the Stoves
and vhe witness was able to explain that the length of time required
for drying might vary in each of them, but the average time was round
about 6C huurs.

He did not consider there was any great risk attached to the
dryiniz process as the racks are ald earthed and tested periodically.

With regard to the shape of the crater formed by No.5 Mixing
Hovse, Mr. lMcLintic said this was easily explaiied, and demonstrated
the position occupied by the radiator and the mixing tables. He also
described the customary position of the bags and it was shown that in
this way the craters were just what might be expected.

Prints were raised with regard to the inspection of bags,
the p.ossibility of foreign bedies being intreduced at the Pouring-on
Houvse, and it was stated that bags were always subjected to careful
inspection, and althoughit would not be impossible for foreign matter
to be intrsduced; and although such a thing was, of course, most
undesirable yet the danger arising frem it might easily be
exaggeratcd, It was a thing that occasionally happened, that small
pieces of wood or copper wire were found in the mixing process,
presumably they camefrom the Stove. _

Questioned with regard to the constructien of the buildings
which had e xploded, the witness explained the procedure, and how at
regular times all such buildings camein for very careful inspection,
not cnly by himself, but also one of the Danger Building Inspectors.

No.14 is an ©1d Stove and Nos. 18 and 19 have been in use a
cynsiderable time.

3rd Witness - Mr. Kavanagh - Shift Chemist - Nitrcoglycerine.

Mr. Kavanagh explained that he was a Chemist in the N/G.Section
and had been in the Factory since November, 1936. He had been helping
in the day work for some time as Mr. Lewis was shortly going te Scotland
and Mr. licLintic would be vacating his position as N/G. Chemist in
crder to take over the Cordite Section,

Mr. Kavanagh was walking between Nos. 1 and 2 Washing Houses
and witain 70 yards of No.5 Mixing House when the explosion uccurred.
He heard two tangs close together then a smaller one and another at
the end, He proceededt) the Stoves and saw one burning (No.19) and -
saw that steps were being taken to deal with the fire.

/He
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He had no idea which house went first, as although very close he

had the Washing House hetween him and the explesicas. The witness
was quite certain that all buildings concerned were structurally
sound and in good order in every way. wuestioned with regarad

to the possibility of any cf the material freezing, he said in
his opinion there was such a possikility, although he seemed

to think it unlikely. In the event of any such freezing he
stressed the fact that the rules are very definite on the
subject, and that an immediate report should be made tc a Chemist
before anything was done. He had known cases of frozen N/G. -
there was a case of it cn the floor of the Nitrating House some
time ago, caused by a draught, and in this casec he admitted the
possibility of bags freezing in transport with weather conditions
as they are,

Shculd frozen poured-on material by any chance fing
its way into a house, Mr. Kavanagh pointed out that rules were
posted up and read regularly to the men, which were very definite
cn this point, and, asked whether they would recognise frozen
material if they saw it he said that Lawrence the Chargeman, was
a very reliable man, and in any case if the materigl were frozen
the men would be unable to pass it through the sieves in the
tables,

A copy of the Special Rules for Mixing Houses was then
produced and examined, Appendix VIII.

Asked whether he had any special ideas about the accident
Hr. Kavanagh said there might have been some funcotton harboured,
or a foreign body might have been introduced. Such a thing would
certainly bte regarded as serious, but as to the possibility of its
causing an explosion, although it was known that K/G. could be
detonated between steel and phosphor bronze, yet a gcod blow would
be necessary to do it. It seemed clear from his previous remarks
that he rather suspected frozen N/G. as the cause, and when asked
this by the President, he did not deny it.

The witness confirmed that searching was going on
systematically and to the best of his knowledge, satisfactorily,
so that it would be extremely difficult to take anyihing into a
building. Finally it was stated that each house hud an authorised
list of tools which must be strictly adhered to. This contained
no brooms, as flannels are used for cleaning purposes, ‘

4th Witness - Iir. Houghton - Shift Chemist - Nitro-glycerine.

Mr. Houghton stated that he had been Shift Chemist for
nearly two years. When the accident happened he was in the Acid
Factory and being inside the building he did not see any flashes
nor could he give any evidence as to the position of the explosions
except their general direction. The second one seemed the louder.
He immediately left the Acid Factory and went to the X/G, Hill where
he found tws men andg everything apparently intact. He alsa faund
No.2 Washing House still more or less in order and on meeting
Assistant TForeman Berry discovered exactly where the trouble had
occurred., He then went along past the remains of the Wash Water
Settling House and saw large holes where No.5 Ilixing House had
stood, tut realizing there was nothing to. be done there he returned
to the Hill tc keep an eye on things there.

Asked with regard to the possibility of frozen N/G.
being present in the Mixing House, Iir. Houghton, gave it as his
opinion that in the boating there was a chance of such a thing
happening in such exceptional weather, although he pointed out
that the time from the loading to the unloading of the boat would
net be very great. Should a thing happen to any of the bags
they should still have time to warm up in the house before they
Were used.
' /With
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With regard to the construction of the houses the
witness explained that lo.18 Stove he knew, was in good
condition, although being made during the last war it was lined
with calicu for ecconomy, and this was liable to split and secrete
Guncotton. It was regularly inspected for such faults, however,
and repairs were carried out when necessary.

No.14 Stove, one of the ovldest, was a zinc building
and in grod condition, though it was a bad stove for drying, and
went rather longer than the others. No, b Mixing House he knew
to be in good condition, and he mentioned that the N/G. Buildings
were all examined by one of the Chemists at least once a month.

Asked further with regard to the possibility of freezing,
Mr. Houghton said if cases had occurred he would have heard about
it as men have instructions to do nothing with the material and
to report the matter. S

A question was raised as to whether it were possible
for a bag of poured-on Guncotton to make 2 journeys in a boat
through being overlscked wheh the bpat was unloaded on the first
trip. lMir. Houghton did not think so, he pointed out that bags
are 2'6" in diameter and one could not be missed on a small boat.
As to the possibility of men loading a boat and going for a meal,
Mr. Houghton said it could not have occurred in this instance,
neither cculd it have happened at the end of a shift. lMr. Houghton
also drew attentizn to the interesting fact that the brat got to
the Mixing Hcuse half an hour before the explosion occurred, which
meant that there would be plenty of warm material availatle at
that time.

With regard to "limits" of explosives, the witness said
he had never known them to be exceeded in the 1I/¢. section.

5th Witness - lir. Spencer - Foreman - 1i/G. Section.

Mr. Spencer stated that he had been Foreman of N/G.
Section just over a year but he had been connected with the
Section since 1899, whein he was on acid work, He went on to
N/G. manufacture in 1911.

He spoke well of Chargeman Lawrence, who was in charge
in No.5 liixing House, and saild he knew his work well, having had
much longer experience than the others. He had been in the N/G.
Section for 18 months whilst the others had only been there,
Purkiss from 29/9/39 and Parkes from 12/12/39. He explained,
however, that it was the custom for men in the N/G. Section to
be recruited from the Cordite Section and only those men were
passed on to N/G. who were found thoroughly reliable. ¥r., Spencer
explained the difference between the various Ifixing Houses, how
some had appliances for pouring on the H/, into the Dry Guncotton
and alsu had tables for the mixing process whilst other Mixing
Houses had only the tables in them, and received from the pouring-on
Houses the materials ¢n which they had to work. No.5 Mixing House
was c¢ne of the latter type.

At the time of the explosion, witness was just about to
enter the ¢ffice on his return from the Hill. He had just
previcusly visited Nc.5 Mixing House where boat was preparing to
move c¢ff, after having delivered 60 bags of poured-on material,
and taken up 60 bags of mixed paste.

Mr. Spencer thought there were four explosicns which
seemed to be in rapid succession, he rather thought there was a
light explosian first, followed by three heavy o-nes. He
immediately went to the scene ¢of the trouble and fzund men

/hurriedly
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hurriedly preparing to put out No.l1l9 Stove, which was burning.
Having seen that they were likely to get this under control,
he went to see what other buildings were affected, and whether
the Hill itself was safe., It seemed to him to be so, and he
told the men to take no action until they received further
orders from the Chemist-in-Charge. \litness said that he had
no special ideas as to the possible cause but he pointed out
the possibility of the truck having come off the rails.
Questipned as to the weight of the truck and its business at
that time, Mr. Spencer explained that the load was 640~1b, , that
ls 16 bags, and it would be coming from No.,20 Stove, which was
in process of being unlcaded,

The men pushing the truck were, Kelman and Robinsqn,
and they were not experienced men as trucking is the first job
that men are put to, as a rule,

GYuestioned with regard to the contents of other stoves
conecerned, Mr. Spencer explained that No.l4 was standing dry,
which meant that it was cooling off. No.l1l8 was in process of
drying and had run 37 hours out of a complete drying period of
55-60 hours. No.1l9 Steve had been more recently set, and had
only run for 23 hours,

Mr. Spencer stated that after his long experience with
N/G. his respect for it has increased tather than diminished,
and questfecned about the amount of experience of the men in the
Section, 1t transpired that there were only three with really
long experience, and with full qualifications for training others,

Mr. Spencer also mentioned that in addition to a goocd
deal of inexperience in the Guncotton Section itself during this
peried of expansion, it was also a handicap to them that the
Plumbers were in a similar plight., In the old days, he said,
the Plumbers doing N/G. work never made mistakes, whereas new
men, although they may be lead burners, arc not able to, at
first, appreciate the delicate nature of the work, which is
necessary.

Asked whether he had had any reports of frozen paste,
the witness answered in the negative, explaining that the Houses
are in constant use, and as they were working three shifts are
constantly warmed, there is also better radiation tha.. there
used teo be.

Since he had been foreman he had no recollection of a
case where Paste had been mishandled, and, if frozen poured-on
Guncotton of any sort were observed, he felt sure the Chargeman
of No.5 Mixing House would recognise it, although with Paste it
would be harder to say.

With regard to Wo.,1l4 Stove, Mr. Spencer pointed out
that as this was cooling off it had passed any dangerous stage
which might have existed previously, and it would be less lile7w
to explode when it did, than when it had just finished drying,

"lith regard to No.1l8 Stove the temperature would
probably be abaut 400 and the moisture content of the Guncotton

10% and he thought there was no reason for an explosion to start
inside this stove,

Reverting to No,5 Mixing liouse again, Mr. Spencer

explained that bags must not be put nearer the radiator than
a white line, which is drawn 24" away,

/6th
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6th Witness — Mr., Lawrence - Assistant Foreman - N/G Secticn

Mr. Lawrence was called first of all to give evidence
merely as to where the explosions started, and he stated that he
was at the half moon bridge between No.ld Stove and the Weighing
House at the time, and was deafened in his right ear. He thought
it was the Wash Water Settling House which had gone up as it
seemed in that direction, but this evidence he admltted was not
of much value, as he was shown on the map that the line of the
Wash Water Settling House from where he stood, would cover both
No, 5 Mixing House and alse¢ No.14 Stove,

The witness was told he would be recalled for evidence
on other matters later,

7th Witness - Mr, Sweetman - Stove Setter — N/G Section.

Mr, Sweetman explained that he was in No.20 Stove
when the explosion occurred, but had no idea where the sound came
from, Ilie actually heard little sound, but felt the place shake
very severely. He ran out and saw a cloud of smoke in the sky
and Ho.1l9 Stove burning. This witness said he had previously
loaded the Guncotton Truck which blew up. He described the method
of loading and stated that the tctal amount was 16 bags totalling
640 1b. of dry Guncetton, He did not know the men, however, and
they had passed no remarks of any importance whilst with him, but
he knew it was Robinson's first time on the job. Guncotton Trucks
had in hils experience never come off the lines, and he knew of
no case where material had been spilled from them,

8th Witness -~ Mr. Head - Boatman — N/G Section,

Before being questioned on other matters Mr, Head was
first asked if he could give any evidence as to the order in which
explosions took place,

He stated that he was with a boat on the far side of the
CeE,Bridge at the time and there was a bang and he saw the flame,
He could not see the Mixing House from where he was, but after
the first explosion there was an interval of seconds and then
another, The second exploslon toolr place to the right of the
first, from where he was standing.

9th Witness - Mr. Dunning - Chargeman of Stove Seiters,

Mr. Dunning did not lnow where the explosions took
place as he was not in a position to have a clear view, but he
was thrown down by the blast. He said he heard three explosions
in all and that the first came with more of a '"crack" than the
other twao,.

10th Witness -~ Mr. Salmon — B.W.D.Boatman.

Stated he was near No.l Washing Iliouse at the time of
the accident, breaking ice. The first explosion flung him and
his mates off their feet, th=n there was a sheet of flame going
up in the air, then the second explosion, the second being much
louder than the first, I[ie was actually behind the Washing House,
and so the sound seemed to come from beth sides. I1le saw that the
men with him were all right and endeavoured to render general
assistance, This witness had no suggestion to offer as to where
tle explosions first started.,

1lth Witness — Assistant Foreman Berry -~ N/G Section

Mr, Berry stated that the re seemed to him to be twe
explosiens from where he was, between the Nitrating House and the
Solution House, He was thrown off his feet and on getting up
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up thought that the ""ash "ater Settling House had gone up., He then
ran into the Nitrating House - that being the most important place to
receive attention ~ and having found no sign of immediate trouble,
went to Nos. 1 and 2 Vashing Houses to see that everything possible
was being done to prevent further trouble there. He thought there
was an interval of about 5 seconds between the two explosions.

12th "itness - Mr. Hickman - Chargeman - N/G Section.

Stated that he was in the Dining Room and heard two bangs with a
space of about 3 seconds between. He has been trained as a fireman .- 7
and made his way at once to Daisy's Island. There he found nothing
left of the Mixing House or No.,1l8 Stove but No.19 Stove still in
flames., He helped to get the first body out from the place where the
two truckmen were half buried. The bodies, he said, were on their
faces with the feet towards No,18 Stove. They seemed to have been
just blown down, and had the clothing still on them. They were about
Ly yards from the crater, he thought, and parallel with the lines.

6th “itness (again).

Assistant Foreman Lawrence, on his return, stated that he was
an Assistant Foreman and had been so for two days. He had been in the
N/G. Section for 6 years and had had experience in all the various
houses. Although he had been in the Mixing Houses gquite a lot he
had never found any frozen N/G. there. He had seen some in the river
where he remeibered it once got by accident. If he came across it
he said, he would recognise it in the bags by the feel of it, and
would not attempt to work with ite.

Mr, Lawrence said his duties involved sumervision of all operations
and that he saw nothing unusual on the day of the explosions. The
position of the thermometer, he said, was on the opposite side of the
house to the radiator, and temperatures were taken each morning - both
maximun and minimum temperatures. He agreed that the temperature-
would be colder in the tunnel but explained that river doors are always
kept shut except when actually loading or unloading boats. IHe
mentioned also that when dry G/C. is delivered to Pouring-on Houses,

~bags are taken straight into the body of the house and after
pouring on the 1i/G., the bags remain in the body of the house till
the boat actually calls to take them away, :

In the Pouring-on Houses, he said, a record is kept of the N/G.
Charge No. and the Batch No. of the Guncotton. The witness did not
know how long the boat takes from No. 2 and No. 3 Pouring-on Houses to
No. 5 Mixing House, but said that it was not held up. He was at No. 5
Mixing House on the day of the explosion but did not go into the House.
A boat delivered 60 bags of paured-on Guncotton just after 10.0 a.m.

Asked with regard to the N/G., which he had once seen in the river,
he said it was at the bottom.

8th Witness (again).

On his return, Mr. Head said he had had a month's experience as
boatman. The Ffrost he reckoned made journeys take about twice as long
as under good conditions., He tooi over the boat from Robinson and
Kelman (who went trucking) at No. 2 Pouring House and considered it
took 25 minutes from there to No. 5 Mixing House. He said it would
never be possible to leave a bag in the boat because they were always
looking For the last one., In fact when they came to it thoy often
said "This is the one you're looking for."

A i RS
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In 1lifting bags he said they do not give much but that one would
feel any hard lumpse.

13th Witness - Mr. Ince, Paste Truckman, Cordite Section.

Stated he had been 6 weeks on his present job trucking from No. 5
Paste Store to Incornorating Houses and was before that in a Press

House for awvout 5 weeks., He has been in the factory about 11 weeks.
At the moment he was working under Chargeman Robinson.

He stated +that he had often come across frozen N/G. in Paste
but after remarking on the matter to Chargeman Robinson with some
such remark as '"Here are some lumpy bits again, Frank'" the matter was
ignored. He said that he had often tnown cases where Paste was taken
direct from the hoat (at the landing stage outside No. 5 Paste Store)
to Inccrporating Houses and suggested that boats were kept waiting
for an hour or more., He also stated that trucks were kept waiting
outside Incorporating Houses for about an hour and that trucks would
quite frequently come off the lines, but added that this occurred at
noints.

lhth Witness ~ Mr. Lewis - Chemist of Cordite Section.

iir, Lewis stated that he had been in the factory for 5 years and
always in the Cordite Section. 7Vith regard to the time during which
Paste might be exrnosed to low temperature vhile being transported
from nlace to nlace, he explained that in toking over Paste from the
N/G. Section it was the »ractice to have it delivered at one of the
Paste Stores ne.rer to the MN/G. Section first of all, and finally to
ilove it in & Cordite Boat to No. 5 Faste Store. It was froa the
latter store that the Incorporating Houses drev their Paste and it
was only very excentionally, and when there was a particularly
heavy deinand for Paste by the Incorporating Houses, that it would
not have been in No. 5 Paste Store for some considerable time. He
was able to say also that 3/4 of an hour would be the maximum time
which Paste would be in a truck, Boats from the N/G. Section were
not under his control but he affirmed that they should not be held
up at No. 5 Store for more than about 10 minutes. He said that there
was nothing in the Special Rules of the Cordite Section with regard
to frozen Paste and it must be a very rare occurrence as he had never
seen any, and had no experience of it at all.

7th "itness (again).

Mr. Sweetiian was recalled but gave no further evidence of any
special interest.

15th Vitness ~ lir., #lla - Chargeman - No. 3 liixing IHouse.

Stated that he had been three years in the N/G Section. He was
Chargeman in No. 3 ilixing House on the day of the explosions. He
took the temperature on taking over the house, which was the first

hing he always did, and he remembered it was 12° or 13°C. He poured
on 30 bags which he understood were for No. 5 llixing House, as well
as about 45 bags to be mixed in his own house. He could not say for
sure when the boat left with these bags, but he thought about 9.30.
It would toke about half an hour to pour on 30 hags.

He was '‘nocked down when the explosion occurred, but being indoors
had no icdea which house vent first.

7 Loth seess
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16th _Jitness - lir. Stoner - Chargeman - Io,2 Mixing House.

Hed been 4 years in 11/G. Section and, beforé that,
Boating ete. On the day of the explosions he went to the
House and checked the temperature which was normal. He said
that the boat arrived at 9.30, and he knew the time because
there was a clock in the house which he consulted on this
occasion., He also stated quite definitely, however, the time
at which the boat left No.3 Mixing House, and the time at which
it arrived at No.5 Mixing House, which of course he would not
be in a position to know except by hearsay. This was considered
to detract somewhat from the value of his other evidence.

He described the condition of the Guncotton dust on the
Mixing House floor which he said he had known to be 1/4 of an
inch thick,

With regard to the explosion, he stated that he was
mixing and doing the last one when there seemed to be s blue
flash and a terrific bang, the sound seeming to come from No.5.
He was then on the floor and heard another explosion, not so
loud as before. He only heard 2 reports. Mr. Stoner was then
questioned with regard to the condition of boats. He said the
ice caused them trouble and if they were wet inside, ice would fomim-
but he admitted that boats were kept dry inside with flannels
provided, and that boats were cleaned before going to. dinner and
also at knocking off time.

He had never seen frozen N/G., though fhie had heard that it
freezes very quickly at 50°F.

17th /itness = Mr. Pallet - Hillman on duty in Solution House.

Was working in the Solution House. He only heard
one explosion and saw nothing, Part of his duties was to check
temperatures in the various Houses, but he did not check them
as usual that day or Monday or Tuesday, owing to pressure of
other work. He checked them on Jednesday and they were
satisfactory - none below 10°, He had not seen any frozen
N/G. in paste, but had seen it sometimes in the pots in
Mixing Houses. On such occasions the Chemists take it away.
He had not found lumps in Paste, which was always soft, in his
experiencs,

18th Witness - Mr, Cordell - Foreman - Cordite Section.

Mr, Cordell said he had been at the Royal Gunpowder
Factory 46 years, mestly in the Cordite Section. He had never
seen frozen paste here - only at Gretna - where he worked
‘during the last war for a time. He confirmed Mr. Lewis' state-
ments with regard to usual practice in Cordite Section of
drawing Paste from 1o.5 Store, and said it was usually there
in the warm for 12 hours at least. They always used their
batches in their proper order and it was only in the very
unusual event of the Store being empty that they put Paste
on trucks straight from the boat. The maximum time which a
boat might be held up there, he considered to be an hour, but
he said a truckman could not possibly be held up at an
Incorporating House for an hour.

He said he would have liked more experienced men than he
had, but that they were doing their best to train them. Rules
were read to them regularly and so on.

19th yitness - Mr. Knapman - Superintendent, R.G.P.F.

Mr. Knapman was requested to give evidence in this case
principally on the gquestion of frozen N/G. and most of the questions
asked were for the purpose of obtaining some more definite
information on this matter.



Mr. Knapman stated that he had been 27 years at the Royal
Gunpowder Factory, his time being devoted chiefly to Cordite,
although he had also spent some years in the Guncotton Section
and intermittently in the N/G. Section.

Aske d whether he considered a possible explanation of the
accident to be the freezing of N/G. he replied that he thought
it was qulite a possibilitye. In the last war he said he had
known of frozen paste -~ he rather thought it occurred sometimes
in the boats and he had even known it in the Paste Stores, which
although heated were fitted with a steam pipe high up in the
building (about 7 or 8 feet high) which meant that the floor
might still remain cold in severe weather.

M®, Knapman said he had seen frozen Paste but the bag was
not frozen solid - merely the bottom of it, which would have a
solid feel instead of teing soft as usual, and this solid part
at the bottom would break up into chunks as big as the fist if
contents were tipped out. In such cases the bag would be sent
back to be thawed out before being used.

Mr. Knapman had not seen frozen poured-on Paste when in an
unmixed state.

Aske d with regard to the lack of experienced staff in the
factory, he admitted that generally speaking the staff were not
S0 experienced as the staff during the last war, but there were
some who were very experienced, It was merely that at the
beginning of the last war the factory had a bigger percentage
of experienced mens Men capable of instructing others had to
be provided fo¥ other factories, and knowing this, the President
asked Mr. Knepman whether he considered that his staff was being
"bled white"”, and beyond the danger pointe. The Superintendent
was guarded ln his reply, but it appeared obvious that the
matter was in fact causing him some anxiety.



AFPENDIX VIII.
NITROGLYCERINT SECTION

A R

MIXING HOUSES NOS. L & 5

SPECIAL RULES.

1.

The maximum and minimum temperatures of the house during the
night are to be noted before commencing viork, and work must not be
commenced if the thermometer has registered below 10°C. since the
previous reading, until the Chemist-in-Charge has been informed
and he has made the necessary arrangements. TVork is to stop at
once if the thermometer falls below 10°C.

2o
Men working in the house are to wear 'clean' socks.

"Clean" socks are not to be worn outside the clean barrier.

35
Neither empty nor filled bags are to be nlaced between the
heating apparatus and the line on the floor,
Le
Filled bags are not to be laid on their sides, excep% in cold

weather. They are not under any circumstances to be placed on the
top of one another.

Be
Should any Nitroglycerine become frozen, the fact is to be

reported at once to the Chemist-in-Chorge, and no attempt is to be
made to thaw it until he has made the necessary arrengements,

6.

The floor of the approach is to be kept wet while the house is
at work, and the house is to be thoroughly washed down or.ce a mci.“h.

7o

Not more than one bag of paste is to be carried at a time,



APPENDIX IX.

ToDuBs

The N.G. charges and G/C. batches (and their raw materials)
that vere in G/C. Stoves Nos. 1L, 18, 19 and 20 and in Mixing
House No,5 were all exemined in the laboratory according to the
normal methods of testing; the results have been satisfactory

in every case.

(signed) R. H. MeLINTIC.
C.N/G.

(8igneda) . S. KENTISH.
C.R.

2L/1/40.



APPENDIX X,
ALTR MINISTRY METEOROLOGICAL OFFICE, LONDON.
Kew Observatory,
52/39. Richmond, Surrey.

Your Ref. Govt. Accdt, 1940,
February 2nd, 1940,

H.M. Inspector of Zxplosives,
Cleland House, -
Page Street, S.\7e1.

Dear Sir,

Your letter of 30th January to the Director of the Meteorological
Office has been forwarded to us, and I have examined our records for
traces of the explosion on 18th January.

A short period of seismograph of an experimental type, arranged
to record the vertical component of ground motion showed a sharp
pulse at 10h. 42m., 36s. G.M.T. This was followed by a train of
vibrations with a period too short to be measurable and an amplitude
decreasing to zero in 10 seconds. The decrease in amplitude is not
quite regular and an irregularity at about 5 sec. after the commence-
ment of the pulse may indicate a second shock.

Unfortunately we cannot give an estimate of the actual magnitude
of ground movement as the instrument is not designed for that purpose.
The time scale of the instrument is 15 mm., per minute, and the timing
can be relied on to 1 second.

The disturbance was also just deteeted by a Tood~inderson type
seismograph, period 3 seconds arranged to record the E-'7 component
of ground motion (The movements are very small and would not have
been noticed without the aid of the vertical component record.). A
simllar instrument recording the N~S component showed no disturbance

The air wave from the explosion was not detected by the micro-
baragraph here,

Yours faithfully,
G.C. SIMP3ON,

Superintendent,



APTENDIX XI

In connection with the recent explosion in the Royal Gunpowder
Factory it should be recorded that all in the vieinity of the
disaster behaved with exceptional good order and promptness. There
was no sign of panic on account of the possibility of further
explosions, and in two danger buildings, each containing sufficient
nitroglycerine to cause a new detonation of major effect, process
operatives remained in attendance tc ensure safety, even after the
explosions had damaged their buildings.

SYLVESTER, W.Ge. 322161, remained inside No.2 ashing House
(Hillman) maintaining watch over more than a
ton of nitroglycerine in the final
purification process.
O'HAGEN, L. 322074, remained inside the nitrating house
(Hillman) during the stage at which nitro-
v glycerine is particularly sensitive
to shock, and completed the process.
SEWELL, S.W. 522084, remained with O'Hagen in the nitrating
(Hillman Trainee) house and assisted in the operation
of the plant.
These three men are deserving of the greatest possible

commendation for devotion to duty, and the pnrevention of =

further accldent, regardless of personal safety.

P . G‘ . :KIIJ;'\J? I/LCAN
Suporintendent,

21l.1.40. Royal Gunpowder Factory.
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SYLVESTER, WILLIAM, GEORGE

Address:~ 31, Hallside Road,
Forty Hill,
Enfield,
Age: - 25~1/12 years (6.12.14)
Entered FPactory-~ 27.1.37 Process ‘Worker, Cordite Seetion,
3+8.37  Stove Setter, N/G Section.
6,12,37 Acid Worker, 1I/G Scction
18. 9.39 G/C Stove Chargeman (Tcmpy. )
N/G Section
30, 9,39 Hillman, /G Section.

O'HAGEN, LEQ FRANCIS.

Address:~ 6, Lombard Avenue,

Enfield.

Agces e~

Entered Factory:—

25-8/12 years (26.4,14)

15,6.86 Process Worker, G/C Section

16.11.36 Acid Worker, N/G Section,
31.8,37 Pourer, N/G Section, -

26.9.38, Hillman, N/G Section.

SEWELL, STANLEY, WILLIAM

Address: ~ 32, Beaconsfield Road,

Enfield,

Hge 1~

Intered FPactory-

33-1/12 years (16,12, 06)

15.4.36 Process Worker, Cordite Secetsion.

15.10,36 Blender & Packer, Cordite

Section,
25.1.37 gstove Setter, N/G Seotion,
15,3.37 Acid Worker, N/G Section,
31,1.39 Pourer, N/G Section,




APPENDIX XTI T

The Court of Inquiry eindorsc¢ the rcecommendations
submitted by the Superintendent, R.G.P.", in his memo. dated
21/1/40 on the devotion to duty and extreme gallantry
displayed, with total disrcecgard for their own personal safety,
by

SYLVESTER, T.G. 322161
0'HAGEN, L. 322074
SEWELL, S.W, 322084

The Court are of opinion that the action of thesé
men almest certainly saved a further scrious explosion which
would have caused additional loss of life, considerable damage
to property, and further delay in the resumption of productinm

in the fachory.

President: J.0C.PELLERAAU.
Lt. Col.
Members, H.A.Phillips, A.D.0.F.
R.P.Evans,
Superintendent,
R.0.#, Irvine,

J.S.Mellor,
Chief Constable, W.T

A.8.T.Godfrey,
Capt. R.E.

T, Barratt Research
Dept.
. Garratt Woolwich,

22,1.40,
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Herewith copy of the Proceedings of the Court
of Enquiry into the explosion at R.G.P.F. on the
18th January.

Will you please take steps to implement
recomnendations at 6 (a) (b) and (e¢) and 7 (a),

and report in due course,

H, A, Phillips,
Ll—. 30)4'00 A.Do 00 F. (X).
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The following ection hes been taken in commection

with the reconmendations of the Court of Inquiry:

6. 24

6.%.

6.c.

Te e

Ingtructions have been issued thet a boat
mtcrlﬂnm&mtmmwau
t proceed direct from the Pmmmeto
mmmsmo.

To with these conditions as ‘ mixed
paste fecilitiecs must be provi

(1) A Railway line from Fishers Green to the
Islend Stoves along the eastern boundary,

(2) Provide a canal from No.4 Hixing House to
No. 6 lilxing House,

The cost of these is as follows:

(1) &£950 (epprovel already received).
(2) £2,000 (epprovel asked for),

WMItmmﬁwuhMMMMaW

mmm,mmﬂh wamﬁm
reviewed. Ome of the Hillmen is Deing detailed to
mmmmmmmmm

of all 1/ buildings.

The mmmmmmmuu
that are quite icit, The
is being investi mm,mmmm
should teke has drown up, it will be read
each week, together uthtm:pwtal rules,

Thia matter is now being investigated,

tendent,

2o La 140, mmu Gunpowder Factory,
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o Departmental Memo No.
Minutes to be numbered consecutively. Sheet No.
I L4 D i B Ll

Please see copy of my minute to M.C.

7

&

Superintendent,
7/3/40.

To be left blank
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Departmental Memo No.

Minutes to be numbered consecutively. Sheet No.

MG

The following recommendations of the Court of Inguiry,
held in connection with the recent explosion, have been
put forward. I would like to discuss these with you amg /257
Chemist N.G. on Friday at 3.30 p.m.

If possible I would like any that can be implemented
to be done before we restart next week.

rt. HMeasures should be introduced to cnsure
e quick boat transit of Nitroglycerine poured on
Guncotton and Paste at all times, and with this
object no boat should be allowed to make intermediate
calls on its journey.

(b) Air Temperature. That should the outside temperature

Preezing point it should be made the duty
of selected responsible officials to warn all
operatives to be on their guard against possible

\ freezing of nitroglycerine.

(e) %ﬁgg;g;ugggng. The Court consider that the Special
Rules should be examined to ensure that their
intention is clear and that they are understondable
by the opcratives; thus a short explanation of the
nature of frogzen Nitroglycerine or Paste would assist
the operative in identifying it and in taking the
action laid down in the Rules.

To be left blank

(a) The Court consider that steps should be taken to
investigate the difference in temperature between the
wall thermometer and the ground level of the house
and porch to ascertain whether there is the
possibility of the latter two falling to a dangerous
degree while the wall thermometer is still
registering the specified temperature.

Superintendent
7/3/40.
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Departmental Memo No.
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To be left blank

A

(a)

(b)

(e)

Conference held to discuss the recommendations
of the Court of Inguiry -~ 3.30 p.m. 8/3/40.

Present: - Superintendent,
I Ll D . B -
M.C.
Chemist, N1/0,

Iransport. <Quick boat transit can be facilitated by:-

(1) Provision of railway along the Zastern Boundary
between the Wet Guncotton Jtore and the Island Stoves
so that Paste Boats are not obstructed by the et
Guncotton Boat.

(2) By connecting the high level canals between No.4
Mixing liouse and No.6 Mixing House PBuildings 76 - 88.A.

It would be dmpracticable to forbid intermediate
callsh\as th:.sWeﬁe loading of Paste Stores;
however, the of the Court suggests that it
would be advisable to rule that Paste from the 11/G.
Section is to be unloaded into Stores and not on to
the trucks which convey it to Incorporating House.

&%mm. The 1i/G. Seetion is to be provided
with a properly housed thermometer similar to the one
outside the Main Laborstory, and an arrangement for
recording temperatures and notifying all concerned is
to be made. In addition the existing method of reading
and recording temperatures in all I/G. Buildings is to
be reviewed.

Special Rules. It was decided to put into effect this
recommendation and extend e ination of special Mules
to all Buildings in which I/G. might freeze. The
advisability of raising the 10°C,, minimum to 13° or
about, was discussed.

The Court observation coneerning differcence in
temperature between the wall thermometer and the floor
WaS Smeaed TOr investipgation.

v

Eﬂa .C .
11/8/40.








