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F. isoellaneous. 
G·. Non-e.f.f 0 t i T • 
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ROYAL .. -

Add - t ffeot of ter1al on I .DeD' o 

~: . Produotions for Army, N vy, to. 

Misoellaneous ReoiptB . 

Sale of SeT p~ old tores and 
iDOU d on r p nt . 

ores 

L 8 - N t ff et of I .D. S rvi e 

Balano as a wn b lm . 

5,335 
101,800 

77, "S5 
12,2 5 

4,810 
6,500 
8,300 

216,615 

2,000 

~,2,36 

11 .535 
101, 

6, 80 
3,785 
'1,630 
7,000 

242,0 0 

2,900 

-----=.------.--~-----.-------------218;615 

21 ),410 

2,400 

.. , 90 

237,70 

2 , 760 

1,1 t 

----,----------~~---------------217,01.0 

7,210 

2 ,aoo 

8,8 5 

7,230 
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r Maoh1n ry 145 2 3, 1, 00 
\ 

f 
:3Uild1n 160 
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I Land • 845 00 525 
I 200 5 
I 
· nnsf r froD Supp11 
Susp nee coount 8,815 10,590 

ts 

- r,;,210 -,-- -_.-
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Alll. UAL REPORT 1935-36 . 

....-.~ -~-, ........................ "' ...... ' - ... .. .... --. ,, ~ .,., ,. 
.~ .~ ,-.. 'V'o ..... '"; ",,,. -, ._~<t_. --.....-:. 4.~---.... ... .......... 'I.M..:~I .... ~ 

k carri ed out durinc t he ~e8.r has c ons is~d entirely!1 
I' 

roduc t i on of Millcake for the manufacture ... of Fuze :fo~der 

S . H~ / ??7, the Millcake being then transferred to C . ...;.O . lll •• .?or ! 

~IL: ___ :':""" _., ..... _-"'-- ' .. . ..•. ......... .... ... .. , 
The li~nufacture consists essentially of three processes:-

(1) Charcoal burning, grinding and sieving ; 

(2) mixing Saltpetre, charcoal and sulphur ; 

(3) milling. 

(1 ) Charcoal Burn ing. The dogwood i s cut int o suitable lengths 
. 

(about 3") in a suall rotary saw, ground up i n a Harrison-Carter 

disintegrator, sieved by haId, and burnt in a. rotary burner . 

The Charcoal i s ground in an edge r unner mill and aga i n hand 

s ieved . 
--'< ___ ._..... .rfltl:tt .......... , \ '-------7"" Trr~aI,rr'·-u~··~-:rft -oniy 'i;'r ' 'v Gry' smail "~~t;~ts, and p.dnd - ". 

"'s i eving of both wood and charcoal i s very Obje ct io~£. work . ' , 

\ 
r 
I 

.r'J4 • 
1" f 

]l~:t':' lar Ger outputs, the followinG plant is des)l'iable a mor~ \ 

eff ic i ent sav{, well confined mechanical sil'ves both for ch6coa~ 
and wood , and a more suitable mill for grindin charcoal . 

/ The cha;~oai bu;ne~ has worl\e~ very succ~§sfully, artd' ';il 
/ ' ~(t 
batches of charc9~1 have been .,burnt to within t he s:Bec ifi catio~ 

,~. ~$ 

limits for carbon content. uantity of charcoal bUrnt was , " , 

1 1348 lb. 4--___ --... - - -.. ~- .. ~,-------.- .-----.--.,..-----........... ~ 

(2) ~,i ixing . All the mixing has been done by hand, and for 

larger out puts some kind of mechanical mixer should be installed. 

(3) E ill ing . The conditions for willing are received from the 

Superintendent, Royal Filling Factories . These are being con-

tinually c~anged, and it is evident that t e pro per conditions 

fo r finishing t he powder hav e not yet been arrived at . The 

charcoal supplied during the year has been exceedingly uniform, 

and the'cause for the variat ions necessary in the milling should 

be looked for elsewhere. 
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Both Nos~ 5 and 7 mi lls are be ing used alternatively, all 
~f>44 

t r ials be i ng carried out in No.5, and an attempt" to arrive at 

the c oncl itions i n No.7 fron these trials, but in spite of many 

tr ial s, a definite time for :Jo. 7 has not yet be en reached to 

g ive t he necessary speed of burning . l illcake made in No.5 

mill - 2 , 800 l b ; and in No . 7 mill - 5,040 lb. 



WORK C~~1:ffiIED OUT BY TilE LABOliATORY 1935 - 36 . I 

Following is a sumwary of the work carried out by the 

Lab oratory staff during the year. 

Table ITA" gives the inspec t i on and routine testing under

taken and Table "E" all the other work executed, r eports of' 

most o:f wh ich have been forwarded dur ing the year. 

A. Ins pection of Raw faterials, i ntermediate and finished 
Products, etc. for year ending 31st atch 1936. 

Raw Materials. 

Cotton Waste 310 tons Caustic Soda I 10 
Glycer ine 100 , , Saltpetre 2 
Acetone 340 , , Gum Arabic 3 
vlineral Jelly 13 , , Diethyldiphenyl-
Nitrate of Soda 966 , , urea 30 
Soda Ash 16 , , C.O.V. 252 
Chemical Lead 102 , , N.O.V. 1093 
Ca.lcium Carbonate 24 cwt. Nitric Acid 17 
Calcium Cyanamide 85 tons Coke 503 
Ammonium Nitrate 37 , , Charcoal 12 
.Ammonium Per - Petrol 280 

chlorate 14 cwts. Dimethylaniline 30 

Intermed iate Products. 

cwt. 
tons 
cwt. 

ton 
, , 
, , 
, , 

S c . . 
ga Is. 
tons 

9itroglycerine - 120 nitrations = 360 washings = 207 tons 
Guncotton - 433 batches ) 450 tons 

173 stovings } 
18 service bat ches 

Product "en 
3 NeC. batches 

137 batches 

Finished Products. 

742 Samples representing 
Cordite M.D. - 151 lots 

8 batches 
lvTk . I - 37 lots 

36 Samples representing -
R. D. N./. - 10 lots 

5 batc les 

269 Samples rep±,esenting -
Cordi te W. 87 lots 

E.x.perimental 

I 
9 tons 
3 tons 

17 tons 

3 70 tons 

38 tons 

838 tons 

14 tons. 

/ 
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Fi nished Produc ts (Contd.) 

259 R.D . N./A . Samples 
517 W. Batch Samples 

80 W. Blend Samples 
269 H. Lot Samples 

?~ze Powder - 64 Samples 7,840 lb . 

c. E. - 300 Se.mp1es 

144 Sam les 

20 t n e 

R.D. 202 1,300 lb . 

Routine Inspect i on for the purpose of Process Control. 

C.O .V. for Nitroglycerine manufacture 119 Samples 
, , Guncotton 
, , C . E . 

, , 
, , 

100 
13 

Denitrated Acid for Guncotton manufacture 52 
, , NI G. , , 233 

Nitric Acid for N/G manufacture 
, , GI C • , , 
, , C. E . , , 

Liixe - Ac id :for NI G rlanufac ture 
" G/C " 

Vaste Acid for N/G manu1'acture 
, , Cl C , , 
, , C. . , , 

Condensate Ac id i 'or G/C manufacture 

Ni tre Cake from NfG manufacture 
" G/C " , , C.E. , , 

3 da Nitrate fr om G/C manufacture 
N/G , , , , 

Cotton la s te 

Acetone 

~/i ineral Jelly 

Glycer i ne 

F i lter Bed Waters 

Vat Bo i l i g Jaters 

G/C from stoves and We ighing House 

Exp e. rioental Acid 

Lime Waters 

Product "AT! 

Product ncn 

Product "DIT 

Sl udge 

228 
90 
11 

19 
70 

47 
43 

5 

100 

41 
16 
14 

13 
45 

905 
I 

6 4 9 

50 

50 

520 

3,,080 

692 

10 

14 

61 

128 

17 

33 

, , 
, , 
, , 
, , 
, , 
, , 
1 , 

, , 
, , 
, , 
, , 
, , 
, , 
, , 
, , 
, , 
, , 
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Rputine Jnspection {Contd.2 

Numerous samples of miscellaneous stores , of which the 

following are typical , were also ins pected:-

Asbestos Powder, Fibre, Packing, etc. It tons 

Machinery Oil, Cylinder 960 
600 

gall . 
, , Light , , 

Ki.eselghur 1 ton 

Bar i um Sulphate 

Spelter 

Paraffin Oil 

fon -absorbent Paper 

B. Experimental, Development ctn a other Work carried out by 
Laboratory Staff during the year end ing 31.3 .36. 

1 . Analysis of purified Cot t on ~aste from 
Messrs. Spencer & Curedale. 

Z . Alkalinity of Guncotton f rom stuff-chest at 
beginning, midd.le and end of the run in 
Batch No. 1741. 

3. Examination of dirt collected on the f ilter 
musllins during reworking of M. D. C rdite 
size 16. W . • Lot 323. 

4. Examination of Lanoline Rust Preventer and 
comparison with other rust-preventers. 

5 . Fractional Distillat io~d purification of 
large sample o~ crude Toluene from H.1 . 
Fuel Research Station, Greenwich (part). 

6. Investigation of the corrosi on of metals 
(copper, alumin ium, mild steel and staybrite 
steel) dur ing evaporation of sulphite 
effluent from T. N.T. wash ing house. 

7 . Investigat··on of the corrosion of Staybr ite 
F .M.B. and F . D. P. steels by various nitric 
sulphuric acid mixtures at r o m temperature 
and 1000 C. 

8 . Examination and experimental nitration of t wo 
samples of Toluene S .3526 and SN.3527 from 
National Benzole Associatio4' 

9. Preparati on of specif ication for complete 
installation of equipment and a pparatus for 
control laboratory of plant manuf'actur ing 
Trinitrotoluene . 

,.. 
.' 

1 0. On the corros ion of certain sar.o.ples of stainless 
steel by various nitric-sul phuric acid mix
tures, and of samples of aluminium by 
conoentrated nitric acid. 

* 
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I B. Experimental Etc . Work (Cont~~ 
I 
I 11. The corrosion of samples of lead and tellurium 

.. 1 lead by nitric-sulphuric acid mixtures at 
j various temperatures. 

I 12. Analysis of Solka Al pha l~ cellulose from 
I Johnson Jorgensen and Wettre Ltd . 
i 

i 
I 
I 
I 

I 
I 

I 
I 
I 
I 

13 . The c orrosion of stainless steel eCo 80 in 
various nitric-sulphuric acid mixtQres at 
room temperature and 1000 C. 

14. Investigation of the cresol content of a 
sample of crude Phenol from the Manchester 
Corporation Gas Works, and of the separation 
of the cresols therefrom. 

15. On the corrosive action of 98~ sulphuric acid 
at ordinary temperatures and at t he boiling 
point upon cast iron. 

. 
16 . Preparation and oaintenance of a chart showing 

the poss i b1e output of all avai1a-ble plant 
in the factory in terms of tons per week of 
Cordite. 

17. Correlation oi' the resul ts of a large number of. 
corrosion tests on metals , es pecially alloy 
steels, carried out at R. G. P. F . and at 
R. N.C.F., Holton Heath. 

1 8 . On the corrosion of "Tantcopper ll by dilute 
sulphuric acid at room ten perature . 

19. A study of t he esterification of monochlor& 
acetic acid by ethyl alcohol with the object 
of improving the economics of the present 
maDQfacturing process. 

20. An i nvestigation of' the relation between the 
aniline content of crude 110noethylaniline and 
the setting polnt of the diethyldipheny1urea 
prepared from it. 

21. ~parison of the r esist8.l'lce to corrosion 
~ ~f~chemical lead in a number of locations 

~ ~ ~ in the fa.ctory where lead is used (part). 

2° h, ' preparation of designs and drawings for 
proposed new C. E. nitrating plant. 

23. Preliminary e~eriments on the wet-sieving 
of C.E. 

24. Analysis pf metal gauze (nickel) suggested 
for use in cordite pressing. 

25 . Test of the resistance of certain blue bricks 
to t he action of boiling acid (par t ). 

26. Preparation of plans for rearrangement of 
existing C.E. nitration plant. , 

27. Preparation of sketches to assist co-operati on 
of other departments i n various factory 
constructional works. 

* 

* 

* 
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B. Experimental Etc. wor~~ntd ~ 

28 . Operation, as required, of the Hospi tal 
X -Ray Installation. 

29 . Examination and ex-perimental nitration 
of low-grade '.i1r...1m.itrotoluene :from T. N.T. 
Filot Plant. 

3 0 . Prepara tion of specif icat ion f'or Tellurium 
lead, a.nd examination of' methods of' its 
analysis . 

NOTE : Items marked thus * were undertaken :for 
the S~pply Board Tecrillical Establ ishment . 
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ACIDS. 

/ REPORT Oli l WOR1\. 0:£11 T.tIE Gill COTTON SECTIO ' 

:PlOR THE YEAR 1935 - 1936 " __ 

I --;;h~-denitration T;;;;"r- ~cheme referred to in last ;e';;';-8 -;epo~tl 
. has been shelved tor the present , and it has been decided instead 

to arrange for emergency progr8.IIlr.le by using No.l Nitric Acid 

Factory mainly as a still house and No.2 mainly as a retort house, 

installing retort pots, however, so that they can be used for 

either. Work on this is well in hand . 

The first alwninium Nitric Acid cooler was recently inspected ~ 
\ 

aIter some 18 months 1 running. Slight corrosion OI the coil at 

the "wind and water!! line was observed, but otherwise the condition 

was excellent . 

In the Concentrator Hous e the Cald~r-Fox 
" / 

subjec t ,to lengthY tests and has been' finally 

.,..
,// 

scrubber ha~ been 
,r' 

aba.ndon,6d as it 

appears impossible, under any running conditions" , to produce...an 
,/ 

, , 
i 
I 

exit gas complying with the ,r~~ulat ions under' the Alka.li A~t with-

_. ~~ t _:ed~c ~g .:~.~ _~u~~th~_P!_':::'~_:"':y _~e,,:tl!_r;~~9- ~ B~;~~n i 
, '. ~ . 

concentrator has run throughout t he year without trouble, and the 
) / - ) 

, 
constructi,on of No .3 has been completed. Repairs to producers 

are either completed or well in ha.nd. 

Nos . '1, 8 and 9 Mixed Acid tanks are being prepared for use. 

vIotors with sui table reduc ing gear for mechanical stirri,ng are 

be ing fitted centrally on top of the tanks and this should prove 

a much mor e convenient arrangement than the old belt drive. The 

fOIDldation has been erected Ior another waste acid tank. 

COTTor PREPARATION . 
__ --""'~ _ _ __ w _ __ ••• '" - , ' .......... -. • ~ ........... - . 

! ) Visi ts .,.tD manu,facturers 1 works to supervise product i on of our 

:/wmat~~ ha.v'{ ··~ontinued·/and the 'greatly "oecrease . quantit~"" of 
I /" /' ' . ' ;'/ 
I p iytd~~gs "l lfl!l 27 ..... is e'Vidence of the va~~; of thVarrax(e -
1// -
\~~!: --:~~- _. '., .. _.. ' .. ' .. ' - , .. 

An aluminium guard has been fitted to the feed end of the 

bale breaking machine to prevent possible accidents due to men 

slipping when feeding the machine with cotton. All the machines 
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have been rendered f i t for use and new bearings, etc., fitted 

where necessary . It was found in the course of this work that 

No.3 dry ing machine was set to run at about twice the normal 

s peed. This has been corrected . Ha.lf-inch wire mesh grids have 

be en placed over the bottoms Ol the tabl~ on which the cotton 

falls froll t he drying machine, and f r om the brattice immediately 

before we i ghing . A surprisingly large amount of grit and s mal l 

me tal r ings that would otherwise go fo rward for nitration is 

collect ed beneath these. 

NITRAi.rION. 

During the year al~ o~erhead p i pe work in No.l Nitrating 

House has been coate with a mixtur e of tar and ozoker~te. This 

a ppears to give satisfac tory protec:ion .J 'The small centr,l 

re-~th~;;~~· ;~~~·it~;t· · ··-;'hich-p7;-t~t t he outlet of the .,£~trating T ~ I"~ I1 
I I' ,. 

' pans are being re laced b~., -sta inles ' /~: eel perfor~:e Plates/ ' 

made by the plumbers , contract prices for these '''t erns being 
,.I 

excessively i gh . lAn alumini1lII:l exhaust fan ' signed and rn.a.ae in 
. / / / 

I , 

the factory has been ins talled ar. d has rt u '''for more than h alf the 
t r ...... --.-~ ..... ·JiIIWlr ..... ~_--(":"I"""'!'-=--.lI ....... -.I 

year wi th complete satisfactio~ The small s turtevant stainless 
- --- ----- . 

ste el fan has f a iled several times , mainly on aocount of flimsy 

eonstructi on . Old tower sections have been used to construct 

new exit shafts with improved results both as regards draft on 

the pans and acid drips in the eXit~o'~;u~~~;;~~g-Pj~-
""-'-" ~ ... ;;#'Qtr)"'"*'--.N.'" ~ ~,' ,.~." rl" 

1 
pfotl;.,e d "for ~erv ice ;-"811d s pec ial~:fforts " 8.re be.j,ti'g made t9" ';~nsure / 
• / ' /' / t' 

satisfact?IY ventilat'ion./~e f\ll11E/ pip~.$- "~~e beiu? · ~larged from 
,/ /' ",/ ,F'" ./' , 

5T! t o '7" and stainle~, stee:-/~xhaus~ /fans are .l~' be used. ,' Th e 
,r ~,./ ,/ 

waste acid pi t s ~ be ing / enlarfi;ed: to brin~ '~ them into conformi t , > 
,," . . ,.",r ,/ 

I with those i~, 'No.l .Ho use. ..-< " " ' ) 

BOILI.NG . 
• # •• - ... ~.---- .... -....----... ~-... -.--... -. ---~ 

All vats iI~,.-N o. 3 house hav e now been fitted wath tel lurium 
/ / 

lead kier c 9~s . They seem very successf~and so far have 
. / / 

.' 
shown n9/ tendency to lean over in t he w in which ord inary- ' lead 

colwnns did. Telluri urn lead linin.gs~/ now fitted to about half 
~/ .' .. ' 

" 
the vats in this house, have been much less su«cessful and crack 

) 
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very readily. T!;l.e/i~ge number of serious'''leaks that have 11 
/ /' , /' I 

occurred i~ " thiS way appear to be ... ~nlY responsible ~r- ·,the ! 
considerable amount of trouble/~ to v8,rying alka11n'i ty that , 

// 

has been experienced. /' --~ .... - .. , .. --."'--..... ---" ... '----... ~. -.. -.- ......... _---..... 
--.-~ ... ----~- .- .~ .'.- -----_ ... -

- ------Two vats are now fitted with recording ~mometers and 
"",'" 

it is hoped to complete the installa~~0~of these in all vats 
~". 

~,r 
~.r 

during the ensuing year. N,~1y all the vats in No.l house .... ,' ,.,.-" 
-.~' 

have been repair~Q. ,,·afid rendered suitable for use under non-
... ' 

s '(:., ec ifj..c-a"tI"'o~ cond i ti ons, and work on No. 2 house is in hand. 
J,.; .. /'" ~"_'*'" "" ....... .-._ .... ,.,,1 ... _ ••• -... •• ., __ .,.. _ ... _~ ..... 

. _ ..... _ ... M_ .. ,.,· .-.,.. ... --.... -.. -.------- .- ...... - ... -"~ --, .. "' . 

PULPING ACD . IOULDIHG liOm r
• 

Of the 15 beaters, 14 are now ready for use. Experiments 

have be en carried out on the effect of variations in time of . 
~ 

bee.ting and in load on output. A mixture of tallow and lsu:; j 

is now used for lubricating purposes and it is found that the 

bearings run c onsider ably cooler than witn tallow only. The 

. aluminium trucks in whic!l the Guncotton is brought from the 

Vat House have been fitted with hinged aluminium flaps at the 

ends so as to form an apron during the loading of the beaters. 

This is a distinct L _provement on the sail-..cloth aprons prev-

iously used f or this purpose. 
r. ' .,.. __ 0 .......... __ ... ...-..- "' ........ ,- ~ .......... "' .... . _-' ........ ..., , •• - ~. .. ... "''---''':' _ ... .f"; ,.. • ..--.... , • _ ..... .". ........... ....-.-. ........ -

,/ /~ro;~~e of i:~,;:..~y~me~~:~~._. ,in th.~. l:\anin in:,,, 0;[' 'Gune ott; 'op ' 

p) .. 1l~1 has . pe" n largel. . .;l .. 't!omple,tad . Th; ",.gor it run ... ~",. bagnets ",~,t1 

\ blan,ke--( runs aJ ,t1' ,r;. ~w lai(F~~ut in .. a ' convenien t and acceEl ~ ible /} 

! manner ~.:~.~ a ~a~:_~~l~re ~;;'bl~ p~Che~.s is now 

enter~g u p0;J."what, it is floyed, Will/th~ .":final.J'tages. The 
/ / .... 1" ,/ / ...-

meji'r1 od of.,. lnject i'ng the .pulp tangen"tially/' into a "circular ve ssel , 
/ / ~ " , 

-'-fefe~d to . in last, .Y·e~r' s repor't , P~d'V' ;d V~,lf succes9ful on a 
/.... .- /'" S?l s cale, a~~,/after ex~~riments with a model holding 20 ~ 

. /' ". 
of pulp, a -~--ton machip.e oi' the tY'pe was constpficted and ., .... s in 

~I /'v 

~ " ,regular 'Use for Service Gun'cotton. A se~ond machine ...-of the 
- ,/' 

sa!.ne ~ ize is rlo'}( erec ted, and a " 2 - ton machine i s U'hder c on-
" ,/ 

" / ' 
stvu.ctio _. / rhe me thod see;.os to give .very thol?'Ough washing and 

~ ,. 
/' / /' /" 

blend1
7
-no-, and the all-lead const:t;'uction e~-i.minates ne t 11ic con-

, / /' / 
ta;:nirra t i on . ·rhe system is economical . .1£ power as compared with 
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Follm-v iIl;; on a s:2all explosj.on i n the Pl umbers' Shop during the 

re - eauzing of mould inG mac hine plungers, detachable perforated 

metal tops } to wh icil the gauzes are sold ered, have now been fitted 

to these El2..ch ines. 

SEt VICE GU.,~ COTI~ON. 
/"",--------_ .•.. _'- --.. ~ -_.... . " 

// ~J(tr ct9,,'for Service Guncotton were cons1derably greater than 
, , 

"

1 i>Y'~'ec eut years. ,. N:o troubl~ " h~s been ex er iencecywi th slabs .Or' 
/' ,.' ,.,/ ~,/. 

I wet c. arges, but work .. on primers was conside:v'tloly i::npede w'oy a~ 
I "... /'. 

I explosio'n w'hich oo'6urred in Nd':"9 press ~. t:5'b'ut the enn ./of "' ovJ~mber ., 
,/ ,./ ~./. / 7' .,/ /' 

! Thi:_:~~_~l~~a:.entlY ~~: __ to ' ,~ .!:-~~~ i~"':~l~_hy~:~iC :::-l(e~r:.~ .. __ . 
1- Prii, ers are now stamped wi th t h e test number after acetoning . 

This gi,ves a cleaner i,H:J.)ression and avoids one handling of t he 

primer s in the very fragile state in wh ich they are before ecet n-

Early i n the year it was d ecided to renovate all the build-

ings j.n this seetion, and a type of construation using "Insulwo od ll 

wh ic h h as a smootler surface than the 'Celotex" previously sed , 

a.nd avoid in' all internal projections, has been evolved which 

a .tJrJears almost ideal for dusty work 0 " this sort . IIDl:!lediately 

after restarting, a new batch of charcoal was brou.ght into use 

which gave consistently slow burning times and, in spite of every 

effort, it ha'S proved impos'ible to make material to / give fast 
I i 

: time s. IJ'tlis has caused c nsiderable diffiCultY~' producing 

:materia1 t hat would comPly with s pec ification I" it~ t 'o --~ill 
; 

f t ---'" ex raots . I 

J 
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Nitric Acid. 

Soda Nitrate Charges 

Total Soda Nitrate charged 

Equivalent HN03 

243 at 2 tons 

4 at 1 ton 

:::: 490 tons 

548.80 s.tons Crude 

= 544.68 

403.63 

, , 
, , 

Pure 

Nitric Acid produced 441.10 , , 
= 396.33 , , 

Loss 7.30 , , 
Efficiency 98.20% 

Strong Sulphuric Acid used 533.44 s.tons at 94. 437° 

= 503.61 , , H2S0 4 

Redistillation. 

Acid charged to Stills - 2,565.'15 s .tons containing:-

1559.33 s.tons H2S04 

456.57 , , HN03 

St r ong Nitric Acid recovered 501.30 , , a.t 89.03% 

446.27 , , HN03 

Loss 10 . 30 , , , , 
Efficiency 97.73% 

Weak Sulphuric Acid recovered 1984.28 s.tons at 77.47'0 

= 1536 .93 , , H2S04 

Loss 22.40 , , 
Efficiency 98.60% 

Concentration of Weak Sulphuric Acid . 

Acid charged to Concentrator 1949.00 s.tons at 77 .35% 

:::: 1507.63 

Strong Sulphuric Acid produced 1575.69 

Loss 

Efficiency 

:::: 1484.83 

22.8 

98.55% 

, , 
, , 
, , 
, , 
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Ni tration. 

No. of sets of Guncotton 

, , , , Nitrocotton 

MiXed Acid used 

Cotton ~aste used 

Guncotton produced 

Save-all 

Yield 

Available for Cordite 

Ratio - Mixed ACid/Cotton Waste 

Mixed Acid/Guncotton 

Guncotton etc. Issued to Services other 
;: Cordite Manufacture. 

4,818 

33 

4,851 

8335.17 s.tons 

298.16 , , gross 

270.23 , , nett 

450.21 s.tons 

10.18 , , 
166.6% 

162. 9'i~ 

30 84 

18 51 

than for 

1 2 ,915 1 lb. Slabs to C. O.O . Bramley and Woolwich 

1,000 1 lb. Charges to C.O.O., Woolwich 

14,560 1 oz. primers to C. O. O. , Bramley 

100 lb. Guncotton Pulp to C.S.R.D., Woolwich 

100 lb. Nitrocotton Pulp to C. S .R.D., l oolwich 

10 lb. Guncott on Pulp to If.essrs. Vickers. 

Total 15,035 lb. = 7.5175 s.tons. 
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Materials. 
T. c. lb. 

Oleum drawn from Store 677 

Diff erence in Stock 

Oleum 

o 20 = 758.25 s.tons 

133.10 

625.15 

, , 
, , 

= 1.3885 per lb. of Guncotton. 

fr . c. lb. ----Nitrate of Soda drawn from Store 490 0 0 = 548.80 s.tons 

Difference in Stocks 74.82 , , 
Nitrate of Soda consumed 473.98 , , 

= 1.053 per lb. of Guncotton. 

Cotton Was te drawn from Store 

Deduct Oil and Moisture 
(.19/~ and H20 6.27/~ ) 

Deduct Pickin~ and Fly 

) 
) 

T. c. lb. ----266 4 31 = 298.16 a . tons 

19. 26 , , 

8 .67 J , 

Nett cotton Waste used for Nitration 270.23 , , 

Foreign Matter removed in picking, etc. :-

Wood, string and metal 697 lb. 

Grit 42 lb. 

F'ly 1660 lb. 

Cott on used per lb. of Guncotton -

0.6622 Gross 

0.6002 Nett. 

Summary of Consumption ~ Losses . 
H2S04 

ll:an uf ac tur e of Nitric) 
Acid ) 

Redist illation 

Concentration 

Hi tration 

Wash ing out Plant 

-=--

Actual 

503.61 

22 .40 

2.2 .80 

112.30 

2 .04 

663.15 

== 

Per ton 
of G/c. 

1.119 

.0497 

.0506 

. 2470 

.0045 

1.4708 

= 
= 

= 

.1169% 

.007;~ 

2. '785 /~ 

IDW3 
Actua1~er ton 

of G/c . 

7.',j0 . 0162 

10.30 .0228 

337.88 .7505 

.38 .0008 

355.86 .7903 



.. 1 
1 
f 

i 
\ 

i 

. , . ... 
N.~. f 

ANNUAL R'PORT 1935 - 3 6 . 

NI TROGLYCERINE SECTION. 

The manufactur e of Nitroglycerine , stoving of Guncotton, and 

Paste mi xing has proceeded durinb the yee:r wi"thout e:ny dif:ficulty 

being enc ountered. The yie ld of Nitroglycerine has incre ased 

slightly during t le last t wo years and ha s reached the .figure of 

234. 5 j~. . Thi s increase is probably la.rgely due to increased rate 

of manufacture wh i ch entails, a.rnongst other factors, a smaller 

pro 1- ort ion of wa ter us ed f or cleanj.ng plant to Nitroglycerine 

made. 

The erection and fi.tting u p of the ~,u · nan Guncotton Stove 

i s pr oceeding. 

p icp;:Ff;--m-a-n-uf-' a.-o-t-u-r-"e-h-a-s-·;~ ~~~~;-;-;;-; i~ fac t'~; i iY"~'Pla.n t 

has b .~ operat~l ~n a t hree-shift a day basiduring a co; ~ider-
;' / ' , ://" 

able part of 'the year , so~ettinb the lar at outputro the 
. ~. / I 

p; ocess tp.at has as y et oeen a~.e.r~rpt~~L,_" ........ _ ... , _ _ 
..... .. -...._--" .. __ >of!lL.~ ....... ~,- ......".._ ..... ., /" 

I 
Ni tration of C . E . and subsequent purificat i on to Crysta. , 

Ground and,. ,· Cor ned C . E . ,Grade I have .be~~l carried ' o~~ during the 
,," " 
. ~-~----------,~~ 

yea.r with a n incr eas ing rat~ . ~f _~a~ufactur:) 18.nufacture of 

i 'I~i'i;io/a;id/~rdm ~;ti~- n-~ate aryi sulpl!:uric acid recov ered 
I ,., / ./ / / ,.' F / / 

( ! .:.om t~e wa~"~ a.c:~~~~~: t~a ~~o.n~ ~~s!.,._:e:.~.:n:ne~~~~ ."~ __ 

The number of men employed on the section has been cons'der -

ably i ncreas ed . This has enta iled some difficulty in tra ining 

the new ~en to t e requ ired standard of working ability. 
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A. Manufacture of Nitr ic Acid. 

The retorts used were:-

No .10 - 123 runs at 30 cwts. of Nitrate of Soda 
No .11 - 123 , , 

Average time of distillation 

Materials and Results:
Nitrate of Soda used 
C.O.V. used 
Oleum u.sed 
Coke used 
strong Nitric cid made 
Weak Nitrtc cid made 
Ni tre Cake pr oduo ed 
Effioiency Strong ) 

Nitric Acid ) 
Total Effic iency 

, , 
12 hours. 

413.28 s.tons 
280.72 , , 
150.75 , , 

46 .88 , , 
281 . 80 , , 
62 .06 , , 

495 .94 , , 
83.8t 

95.9~ 

, , 

at 
at 
at 

at 
a.t 
at 

99 .39~b NaJi. 03 
86.7% H2S04 
20% free S03 

90 • 5~'b HN03 
60.1% HN03 
33.0% H2S04 

/ 
I 

I 
/ 

I 
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B. Denitration of Waste Acid. 

120 char ge s of Waste Acid were denitrated in No . 1 Tower. 

output. 
Waste Acid denitrated 366.00 s.tons ( 261.94 s.tons H2S04 

(~0.18 s.tons HN03 

Denitrated Sulphuric) 
Acid made ) 

Weak Nitric Ac i d made 

Efficiency -
Sulphuric Acid 

Nitrio Aoid 

367.51 , , 

60.00 , , 

100,~ 

C. Concentration of Weak Sulphuric Acid . 

Concentrators Nos. 2 and 3 were used . 

output. 
Weak Acid concentrated 
Coke used 

Strong Acid made 
Weak Ac id made 

Ef ficiency Strong Acid 
Total Efficiency 

700 .49 
50.21 

461.45 
107.58 

86.70 
97 . O/~ 

D. Redis t i llatioll of eak Nitric Acid . 

s.tons 
, , 
, , 
, , 

at 71.2{o H2S04 

at 57 .6~~ mW3 

at 67.8% H2S04 

at 89 . 3;~ H2S04 
at 45.5)0 " 

50 runs were carri es out in No. 4 still. 
Average time of distillation was 14 hours. 

Weak Nitric Acid used 131.66 s.tons at 59.1% HN03 
Strong Sulphuric Acid used 179.55 " at 92.9% H2S04 
Coke used 33.20 

Strong Nitric Acid made 
Weak Nitric Acid made 
Weak Sulph .Acid made 

Ef fi ciency Strong NjAo l d 
Total N/ACid Efficiency 
Sulphuric Acid Ef ficiency 

E . Ac id lv~ ixing . 

58.98 
38 . 57 

227 . 79 

68 . 2/~ 
96 .0 
99 . 5~ 

, , 
, , 
, , 
, , 

at 89.S%. HN03 
at 56 .35J " 

a t 72.97; H2 04 

output. 
Ni t ric Acid, new, mixed 
Nitric Acid, redistil-) 

le d , mixed 

214.90 s.tons at 90.2% HN03 
, , at 90. 2/~ " 

Ole um, 20;;; , mixed 
Ol eum, 65';J , mi xed 

51.17 

135. ,76 
136.50 

, , 
, , 

at 20~ S03 (free) 
a t 65,-1 fre e S03 

Total mi xed Acid made , , 

/ 

I 

/ 

I 
/ 
/ , 
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P . Manufacture of Nitroglycerine. 

120 charges of 1470 lb. glycerine each were nitrated . 

Average t i me of nitration was 70 minutes , and separation 
130 minutes . 

Average brine temperature was -13°C . 

Hitrat ion wo..s carried out in tile early part of the year 
In Ni trator No. 1. Nitrator No. ? was then used anJ 
Nitr ato No. 1 cOffi )letely rebuilt. 

OutI>ut. 
Gl ycerine used 
II: i x ed Ac id us ed 
Soda Ash used 

Waste Acid made 
Nitroglyc erine made 

Nitroglycerine yield 

Sunwary of Tests . 

1\10 i sture 
Heat Tes t 
Alkalinity 

Nitroglycer i ne - Usage 

Por Cordite ~.l . D. 
, , w. 
, , l>!i:ark I 
, , RJJNI A 

For Dynami te 
For Sundry Experiments 

88.200 s . tons 
495. 000 , , 

6.720 , , 
366.000 , , 
206.736 , , 
234 . 55~ 

I.1ax. 
O. 57~~ 
14 mn. 

Min . Averaf.;e 
0 . 16~~ 0.29~o 
10 fill . 12 mn . 

Al l under Q 005 

59. 1 50 s . tons 
137 . 566 , , 

2.997 , , 
5.720 , , 
0 . 780 , , 
0.523 , , 

Swmnary of Consumption and L08888 of Acids. 

1I2S0 4 Im03 

Actual 
8 . t ons 

Fer ton 
N • -'. 

Aotual Per ton 

l.:anufac ture 01' NI Ac id 
Denitration 
Redis t i l lation 
Concentrat ion 
Ac id ll ixing 
Nitration 

299 .10 
1.99 
0 . 72 

13 . 46 
13 . 41 

9.73 

338 .41 

1 . 4 4 7 
0.010 
0.003 
0 . 065 
0.065 
0.04 7 

1.637 

s.tons 
10.99 

6 . 45 
10.61 

1 :.5 . 30 
176.59 

217.94 

Rav,r Materials Used (s . tons per ton Nitroglyc erine). 

Nitr ate of Soda 
Oleum, 20 /"" 
Oleum 6 5',~ , I 

Glycerine 
Soda Ash 

1 . 4 92 
0 . 875 
0 . 632 
0.426 6 
0 . 0325 

N.£. 

0 .053 
0.03 2 
0.051 

0 . 06 4 
0.853 

1 .053 

/ 
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G. Drying and Weighing Guncotton and Nitroootton. 

stoves 2 - 13 were used. 

174 stovings OI Guncotton and 4 stovings of Nitrocotton 
were dried. The average time OI drying was 68 hours. 

Total amount dried was:-

Guncotton 
Nitrocotton 

435.000s.tons 
5.545 , , 

Guncotton was used as Iollows:-

Paste, M. D. and W. 421.141 s.tons 
Mark I 1.883 , , 

Experiments 1.064 , , 
Nitrocotton was used as Iol1ows:-

Paste, RDN/A 
Issued 

H. Paste Mixing. 

Paste Mixed:-

to C. S . l • D. 

M.D. 
W. 
"ark I 

RDN/A 
Experiments 
Dynamite 

4.010 s.tons 
0.200 , , 

182.820 s.tons 
435.037 , , 

4.880 J , 

25.622 , , 
1.586 I , 

1.200 , , 



• 

• 

,"J G- 4 
M:anui'acture of Ni trio Acid. 

No .17 Retort - 30 runs at 1 :a- long tons Ni tra. te of ' Soda 
No . 18 " - 31 , , " " 

Average time of distillation - 11 hours. 

Nitrate of Soda used 
Ol eum, 20% used 

102 . 48 s. tons at 99.,37S NaN03 
23 . 25 " at 20 fo free S03 

C.O.V. recovered from C.E. Waste Acid also used 

Strong Nitric Acid made 63.20 s.tons at 88.1); HN03 

Strong Nitric Acid is'sued ) 56.00 s.tons at 88 .1 ;~ HN03 to C .E. Nitration ) 
Strong Nitric Acid from } lL G. manufacture of 49.59 s.tons at 90.4;~ HN03 Nitric Acid issued to ) 

C .E . Nitration ) 

Nitration of C.E. 

269 Nitrations at 96 lb. dimethylaniline each were carried 
out in itrating House No. 4. 

13.146 sotons Tar Oil used 
Nitric Acid used 
C.O.V. , 96%, used 

105.59 
201.75 

, , 
, , at 89':t2;; HN03 

at 96 /v H2S04 

Waste Acid i ssued to cO 'pers and t hen to Nitric Acid 
manufacture. 

Crude C. E . made 20.200 s .tons (as purified C.B.) 

Pur i fication and Finishing 01' ~; . E. 

Crude C.E. rurified 20 . 710 s .tons (as purified C. E .) 

Acetone used 
Caustic Soda used 

:B' inishe d C . E . 
Ground 
Crystal 
Corned 

other York. 

issued 

26 .76 s.tons 
0.55 , , 

as fol lows:-
0.500 s.tons 
? . 800 
5.467 

, , 
, , 

(1) Corned C.E . received for grinding 
Gr ound C.E . issued 

0 .650 s.tons 
0.636 , , 

( 2) Crystal C. E . received for re purification) 0.050 s .tons 
in 1934/35 . Ac etone used 1935/36 ) 

crystal C.E. issued 1935/36 

(~ ) C. E. rece ived for repurification in 
1934/30. Acetone used 1935/36 

C.E. Corned and issued 1935/36 

0.772 , , 

0.150 , , 
7.391 , , 

.' 

. 
/ 

,( 



~ -J. . Ficri te. 

Output. 
Calcium Cyanamide used 
Ammoniljm. Nitrate used 
C.O.V. 98% H~S04" used 

Finished Pio~±te made 

57.57 s . tons 
21.26 
51.37 

, , 
, , 

16.917 s.tons 

.., .......... --..... 

Recovered Sulphuric Acid issued to contractors. 

Picrite was used as follows :-
To C.S.R.D. 0.775 s.tons 
To N.A . S .O. and R.N . C.F. 0.250 s.tons 
To RDN/ A Paste Mix i ng 15.892 , , 

1<.. . Manufacture of 'r. N. T. 
- ------

T. H . 'r . manufactured on the I1Pilot ll continuous ni trating 
plant was carri~d out during the first four periods 
of the year. After gaining further valuable experience 
in the running of this process, the plant was closed 
down. 

Output. 

M. N.T. used 
Nitric Acid, 98% used 
C.O . V., 96?; used 
Recovered ~aste Acid used) 

(about 91% H2 S04) ) 
Sodium Sulphite crystal s ) 

used ) 

15.695 
25.865 
23.340 

91.405 

3.898 

T. N. T. ( Sulphited and Finished) 

Fuze Powder - R.D . Composition No. 202. 

Manufactured 

s.tons 
, , 
, , 
, , 
, , 

20.914 s.tons. 

1,294 lb. 

Ammonium Perchlorate (crud e ) 1,092 lb. (Refined) 
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1936'" - 36. 

--------------------------

......... _ .. _- --...... 

) ~ 

outp t o;f 9,ord1t tro n th 
J 

presaGe ~ r1n r the yoar 
.; .Y 

ap ¥oxtmately q'~ tons (2,000 lb.), cv r d ubl 1 
./ 

t::.~~_u.~:io~, i.e. an. 1not e e o:f 352 ton'. 

Of tn;~-'~~'t;~t, -ac;;!-" ~~;- pressed on the em 1 
... .. .".It 

er i press 

and 61
" 

on t e ll.ydraulloa . Last year th paro nt fa 8.0 l ib CD. 

th mall sor e a.n 39, ; on th(, nydraulio • 
----+-f - .... - --_.- -. - _._-_ . "-. '-'" .. 

..-- In a.d,dii-1~nt-o ' normal matlutacturo, 5.3 tOM of ex",er nt 1 
I; -

Cor it as pr'sG • 
~ ... ~ -~'~- --,-_ ... _""'_ ......... . - '-~. , 

/ e es t 't d utput et the con.u.u noemnt o~ th :flnenol 
I 

, 
T a.x1 was 500. tons, but orders for 12 .3 tons werl' 

t of th y , 1 in r q~lr . r (le! d dur ' n~ the latter p 

'I.1tput of 1 Eluod Cordite ot 62~ tons. he eon1 v d ou r t of 

{_. :. ue~. C !l'41 t Was ~~ ton • 

, 1m av 4 Gtem of lan g and Zo~ 0 tin ., d Itv ry 
/ .... .#/ /'" 

~es WWl ~ittalled, du 
/ 

e n e d 0/"010 ><§ ti t r utr d 

tor 111ng Fctor1e , 
.... --.. .-.----- .. - -....,... p' - ' '" ..... • -. , 

O~~f ~ ut 9l ora r 
I 

upon, o~ 1X del!'v ry Cl te " ere not pt, oi' t - ee 

:tor reaions auts! e ~h . oon'trol of tll9 SEtJot10 • Tbio 10 000-
/ 

side~$d Q . e : ceptionally 
I 

o d perfol'i • ne h d1sor 1 a-
/ 

t1o'n of t e plena, 411 t o th aOOG1)t th om r nay or r, 

is con 1d.er d . 
---_. __ ._--_ .... . 

per prltSain from the 

in rea d oontrol lnvolv1 
-" 

~ 

ork, .'tI'i1a wao inar ea. d " 
./ 

_ ........ -.- .-....._, ............ .,..,. .. . >-.•• - .. ~ .. - • 

output 0;( 15,_u.~ .• _ ,_ .. '/'" _.' .. , . _. _ /" ... -...._--
Arov . sup s 1 0 the Low ' 

~~d 1norea$S~ 1n output o~ 
. -. .... -~..:~ .. ......,.,--.-.--~..---.,-~ - .. --.--------Tll oost of' dirGO labour r poun of Cordite for 

, G 

ln 

I 

• . 057 at 
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the oog1nn1n of the year d t \he) e of t y ar: as 

follow~J-

»;lending otal 

A rago of Feriods 
1 d 2 0.38 0.43 

AV rage o~ Periods 
9 and 10 0 . 27 0 . 50 

(latest 0 0 t s ~ 11abl ) 

T 8 CO t figures sho an tmprov d etf1ci noy of bout 

or a. flying of £1,000 1n year with 8Jl output of 800,000 lb. 
e.r~ 

(i . e. 1936 -3,) for dtr et 1 bour BlOD on thl one lze. Th 

effic1e oy for other size, also 'b n 1 pro • 

l1iR~,cr ! rJ£~AfaL.!lCCIDl!ailo..l· 

The numb r of n . lo~'" d hW3 ine" ed:!ro a "!mum of 

110 1 t year to 203 at the end 01" 't.he ro nt:f er)' due to 

doubling ~le output. T n bar of lad on t he a otion hac 

increased from 10 t 17. 

~ aIr1pullt of lndirect 1 bour, ill It 01 in d lnt .. W1C', 

8S a1.1 htly in r , t lis 1ncr tu of .0 

mol" a e in the ef:fioi ne, 0 t e dir c 1 bo • 

o~ labour as D 0 s1tat d by or conneot J 

;factory repairs undEr to 24 P . Ch, o. !no 

labour VaB ne ., hG.vlng hOO 0 lder ly 1 ss 

xperienoe, the out ut w ceptionally SQ lo~aotory. 
. '.- --- - '. 

1 

he 

~ -- _ .. - .P_ ..... ·". .. _ ..... _ ... -
asp1te t-be large pro rtion of' n 1 l bour, he QOo1d~ ts t.o 

" ./ fI's f 1f' • 

~tmt, ete . ,, " were few 8 'rue to110 ing .e.Ccident· VI r r ord d 

during the yeer:-
.~~-------------------------------------.--. ~-----(1 ) tray 'tru d into t e pl~tatlon un 600 lb. 

of Cordite had to b reworked and 20 lb. burnt. This aooident 

as due to a ;faulty condition of the 1'0.11 ay track. 9.8.30. 

( 2) A tray trllC OT r t urn d t pOints E t 0 unload1ng ho d, 

Ble k Di tch . 7.6 .35. 

(3) Ignition o~ Cordlt dust in oraek of wood oapping of 

t he pit of the b,ydraul1c pro s, Bay ; Pr ss 

repair ot Q "bslt 8Ul'TOund . 7.8 .. 35. 

( ) 

I 
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! 
I 
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(4) no t o~ r 1 o , no. 1 ma.ll 
I 

, &.3" 5, · El R e 0.10. 

r , n 
pr 0 ouae 1 0.10. 30.10.35. 

(6) Plun r j do, pr No. 150, II or 

?re s UOlU)e uo. 10. 11.10.35" 

(7 ) Flung r ot h.Tdr u.llc press. Je.mm cl, 2, pr 1!1$ ou 

(8) Pl unr of l\}'dr ul10 pr s J ., :Pr HO 

. ., 
Siokness bas b en n rmel. et about 2/" . 

jllSl'EC TIO ~ ~ 

Durtng th yoar th Tisunl inspeotion eot1on of C.I.A. 

traus:terrad rem Woolw1oh to flu tnsm Abbey . Bl. ndlng Hou 0 .&; 0.6 

(Build 1ng No. 6~3) paD d to them for u an In tion 

Hoom. They n In th 131 <l1ng ca os 20." 01' all G eo 

l.otted , and t.be ca ea r tared in GIl of th unt! 

required for ine.t1on. 'lh labour r u! fer bandlln 

uoh oases la supplied the Cordite S ot1on. 

dUf10ulty has been found ' lth t 10 arr ·D. nt. 

Tn p rsonn o~ th anger 

ha been consld.oro.bl.y lnerea.s d. 

l}Y I !iD I,U ..:i. 

o li eolable 

Cons! rnble progr 8 e on th 240 F. soh e ~r h 

rooond1tioning of th f otory, but there are 8 Ternl bu11dlna 

and th ir plant yet 0 b ,. . rho; ued .. 

r pu.t ln ... 



I 
·1 
i 
I 
i 
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r worlt. The 1'" e6n for h nvy "el:l could not be a. certain d , 
~";,JfItI'- . ~../ --

but en ~J.y COWl ot d. i th th,~><.otf"-mio char ~ tiOD o£ 

th 4otto~~ ____ "_ .. _ .. ______ .---.. - -"_'''''(':<~~''-'--'--'--'-- ''- . __ . " 
--------

14,040 1 • of' r rk ere incorpornt during the y sr, ut 

di~£1culty we ex r1 no d in p~ sain·. Pr ious~per1 ants 

lU1d .i.ndioate that 0.0520 - 0 . 022 10 r ulr~d 1n8tea~ of 

0 . 05 5 - O . O,~ s normally use, but t w gnt f the r sult ng 

oord nae very lOfl, d n oessi tated ·6 - 47 ·tra.n.dlng when 

drww:;ing. _.,... ... ~·'~!'t.iI • ...,..,._ .. I.~ ... &f.h 
, - '/ ._-_ ... .,--_.- .--. 

..... ' 'ftfi.t) r To 01 in ?tUr t'f')" ur a~"re or t 1n6 

it ~;_.:"-"_!~~-' _~_ ~S_"-"_~~':...~~"" ': ___ . __ ~_~. _ of 

19:36 Ro orlc: Lots 32 9.H J. 132 3. H -1.32 .R rat!} ry 

in p1'ooi' !and ,er aoc pted. -----_. '--'--- --- ._----_._-------" 
.,- Wo 0 <lite. 

• ............ e' " 

.. 
_, '/ica t stead of a 

" ·~on · us he 

31 . El, ~ £ OF Vi . C or it 

'.rh rctluot ion <J;f the Cl 

tro uot1 n 7) 01 v nt or t e 

d last y .. haD r Ul d 

l'tion of' a.ceton 

U son 

t1 ty 01 011' t 

h· 

1 t 

t d 1 m 

bett r 0 j 'If' tin 00 d,i'tlon durin pr in 

w t Cordite, aa tu oord are t G • 
" 

No r educti n of 9 lve t oould bo tor pr $ 1nL on t e 

mnall ere presses, a. " theT would not tu 

r quired tor xtrus14· . 

.' 
tra. Ilr 

of 

I, 
The addition 0 k t t ion 

\ 

stage was 00 need 011 5.12 . 35, an 

fro the rnanu.f otur1ng vic poi t. ------._--
powdered oarl> 1te 

ary oruoh ng 011s 

machine g but, 1 tilO 

el'1enc a.s 

no d 1:ff' loul ty was fP p ··r 1 n d 

u 

d 

-



.- .. - - . - ....... -~~ ..... _..k. ... _ .. , __ ... _, _ ...... :.,~~ ___________ .....--............. w •• ~ 

was dtl--t.Q t he plant for blank aut in« by the 1 t&llat1on of a 
~ -- - - _ .~ _ _ .. ~___ .. ,.r~",,~""~~'G 

treJlspa.rent creen o ... er-"-the..~ 1 · n - of the Glutting ms.ohin , 
.~ 

an alao a. oover was- nm.de·"f~; tbe ~le~~re.du the amount of 
-,.,--- .. --.- '--

Cordi to'getting on the f l oor . 
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Si tt ad I oau - ib. lb. 
;: . 1) . ',il . Vs.rl0 9- ) 

10-.3 ~ 10-4 156 156 
eto. ) 

Chopped ) 

TI . D.! .f}. varloUB . 04.2 ) 
. 040 ) 00 500 
. 020 ) 

F . 551!27 Various .045 ) 
535 535 . 023 ) 

..... T. a. d \/ .0 opped,varioua 110 110 

11od1:f1ed 'i, 0 oompflsi t10ns 
for J . A. i\ ., tublllor, 
oh o ·)ped , various . 76 46 

1,377 1,347 

I G ., I~ }:\ •• ..t.. . "' • Experiments. 

. ,' . Acetone- 100b01 Solv nt 
TrieJ.o Various :2 

!,1 • ..J . j? • ork ,"fia's 5-2 00 -
i~ • Solvent Ex~ riments . 05 7 360 50! F'r o~ 

·~f • Rework Solvent ( r1al .057 0 ?.3 
q04ius .... c:l 

~i; • Trials lth I.'" .e1 dies .093 30 

1,5a 73 

/s~ 

/ > i ( r 
V - I ~ 

I 

r ,. 
. 0 // '\ 

, . 
2 '/ ? / \ 

I J If]· 

/1 ;1)/% \ 



Acetone 

l' in . Jelly 

Carbamite 

Paste 

Rework 

L --/ 
• ..,z 

- 7 -

Lt) ~ -
'"'" iMLA 1 - UAW 

~\( hl .D. ~k 1 RDN/A PRtl_- !£ot ' . - . 
293,175 1 2,157 2,372 8,683 775 447,162 

19,256 498 - 19,754 

55,404 3,901 138 59, 

867,7?~ 362 ,P.35 4 9, 761n- 47,175 3, 834i! 9 1, 290, 731r 

14,040 375 1,447~ 15,86~ 

1, 2~6 ,3041: 537,688 4 13,006
16 

59,759 6,195
1

: 1,83~,9~ 

A tone 7,162 

To~al Inoorporat d Mat rlo.l 1 1,385,79~ 
(not inoluding c tone ) 

n1troglyor1n C Ii 

Gtmootton toh s 

N1trocotton Bate e 

Plorlte Batch s 

Aoetone Consignment no • 
",aneral Jelly Consignment No • 

Carba.m1t ConBlgnment NO • 

'-..-

~~ . D • Dough 
R ork 

1!8.rk I Dough 
R work 

RDN/ Dough 
R ork 

• Dough 
R ork 

&ptl . DOugh 

R work 

• '134 - 867 

1 61 - 2105 

28 - 33 

73 - 857 

2425 - 2 

189 - 192 

1 - ~,3 

lb. -
381,491 

14,040 

10,25~ 
3715 

51,076 

3, 972tg " 
1,4 7rt 

1 

( 
I 

I 
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, ~BLE 111 , ":" CORDIT~~ Pl SSED. 
\ , 

A . 5 , 

S 1 Arms. 

Cannon. 

'rim ntal and 
Proof Samples. 

w ., N. T • and '\'1 . ) 
ohopped ) 

i . m it1 d 
W.D.T. and M.D.T. ) 

chOp d ) 
M.D.T. n ork 
H. F. 
p.n. N./A. 

. 051/27 

Le tall: tram normal) 
man\d'a.ctur ) 

~; Hldraul1c Pres s s. 

Cannon 

Ex}> r !mental 

w • • 093 
. 057 

, 

129,925 
680,700 

\'1 . 1,530 7 
';I .:!ro Str 23'1:m 
M. D. R orked) 200 

1 th Carbami te..;.) ___ _ 

6 2, 2 o er; , 
6 1,481-

16 
600 
100 

1,670 
2,830 

12 
8, 959i6 

425 

810,,625 

1, 
, ., 
n 

2 ' I1' 

8,5 .f2 
An •• 



! 
. I 

! 
I 

I 
I 
I 

I 

- 9 -

' WLE III - CO:i.DITE PI ESSED (Contd.} 

/" ~ [ ) 

CS· ~rl· 
Small Bar w Pr sses 

1 draul10 press e 

Exp r nte.l 

/ /\ 

lb. 

513,095tl 

810,625 

1,3?3, '1201: . 

10, 50srt-

1,334, 22ai! 

;.- 1j : 1 
,._ .• ~BLE If · ... COODITE I~SUED ( 0 Inspection) 

S 1 Ar ms . 

!' . D . I . 5 - 2 
7-2 

Mark I 1/.05 
:3 
20 s .c . 

9.1lAAon . 

HD lA . 029 
. 04~ 
.Oo~ 

\' . . 093 
.060 
.057 
. 046 
.040 
.036 
. 016 
.154-.136 

358,37fS 
1,290 

3 ,78 9 
657 

5,408 

10,527 
11,727 a 
15, 95lrl 

13~,40 
576 

600,930 
1,900 

12,600 
26, 75 
39,790 
23,516 

359,665 

9,864 

8 38,20516 

369,519 

8 87 ,39sr6 

8 1,245,91516 



I 
i 
I 

I 
i 
! 

I , I 

I 

~I .. , ,. 
I .. 

- 10 -

CO ID I r li 15 SUED (C Intd. l 
~b. 

ppar1m.enta...l Md. jXoof Samples. 

H. D.B. I ework Itll Carb .ita 
•. ~ . D . Rewor w1 Ce.rbaml te 
M • D. , U. D • T • and obOI) P d 

1 .D. ~ . /A. 
H . I'. 
F .551/ 27 
I'i ., \'~ . 111. EUlU ohopped 

IV . frora Stre; 

7 . mod tiied 

~ . ....- -.-..... 

Bt.f 
lb. 

146 
5,695 6 

98'ri 
1,670 

100 
2,830 

6 
2,50°16 

237n 

46 

arc! 1,245,91~ 

14,lO~ 

11 1, 260,020fl 

TABLE rf . A '" - CORDIllE UNDEH DiSFECTIO 
BY O. I. A •. ~O'l' I SS ID BY 
___ ,;;;;;A..;;.,'r ...;;';;.;;'1;;..;.;.;..3..:;.. __ ~~__ • 

lb. 
W • . 05'1 19, 225 

. 154-.136 830 

20,056 



"-

M.D. !!. !:..ark I 

362,235 7 867,725],6 9, 76~1: 

M.1n. Jell¥ or Carbam1 te added 19,256 55,404 498 

S~k. Rework 31.3.35 9,3~O 8,100 3~ 
39D,80~ 931,229rt lO12~ 

Cordite Produoed 379,36~ 893,387h 
Stook Rowol"k 31.3.36 24,200 

9,836 

10 

Lo 

*Percent Loos 

$poro Aoetone used 

··percentaso MiD.Jelly or) 
Carbam1 te used ) 

6 6 379,3~ 917,5e'1~ 
16 ~o 

9,896 

2."f;: 

35.14';; 

5 .03/ ~ 

11 .&~7.!2. 
'''- 16 

13, 

1.48"> 

31.77, : 

6.00/; 

~ 
16 

3.74,: 

22.30 ,~ 

4.85, ', 

::1 Caloulated on material incorl>orated, see Table 11-
, ~~ Caloulated on dO'J.gll incorpora ted. 

39~ 
16 

47,175 

~,90~ 

900 

47,54~ 
3,100 

RDN/A 

51.976 

8 50, 64Pn 

1 333-2. , 16 

2.61;--

17.00 ' 

'1 .64:~ 

.... 
t-J 

~ 



'l'enderw h.clvo been received f r lagging thn 3- d main tr m Prellls Hou •• No. 5 to • 3 Incorpor tlng Hou.e and &1110 tor t ur boiler. at No. 7 Boiler Hau.e. Altera.tions bave beeu made to eupply rieam froll N • 7 Boiler Heu •• to the Tray Stov.s. Further alter't,iQn8 at • 7 Boiler Hou.e Qre nee •• a.ry to make war tor the propo •• d coal telpher and the re val ot the old tore d dra.ught tane is lUto •• ary. 

,-
: ( -" 

Considerable progre" ha. ~.u made with the boiler. under repair .. t N .s 1 a: 9 BoUor Houe.e. The .. are almolt completed ..... tor a few miner parts. The brickwork un! rtuutely hae .utte .. cl re than expectod and oonsidera.bl. work haw °to be d ne to put :the plant in working condition. A un cra.ne ~Uer has be 1'1 purehued erected od te.tecl t I" the coal crue at "'0. i Boiler Houe.. 51x ot the n&ne re- nd1tlone4 boUere at No. 7 BoUer Heu •• hav. been undel' .team at 100 lba ,.1" .quare inoh pre .. ure a.nd a trial und r rk1ng conditione iD bei. oarriecl out. The 1nduc d. draft f n will lnerea •• the .teeming C pIleit,. of tbo •• boUe .. e . The lnrlallation or Economiser. at Ne •• 1, 7 .. 9 Boiler Hou.e. 1. beblg d t M"ed until the emergency ari ••• There are .evell boil r. at No. 7 Boil r HouII not re-conditioned «nd unle. another rotary nverter le 1netallttd to givG 1918 eap .. ~it7, the.e boilere .hould be ut illt. worklttg order. Soe t11e on thl. eubjeot. 

N • 8 Boil.r Hou .. whieh ""1 IIhut down a f .... re"". age ha. beon re-started to eupply eteam to Edmond •• y Engine Hou.e Ill,.. Th increased demand for .team from the N.G. Section nee, .. it ted op ning up the BoUlr House. St am tor proo ••• , heating and -power f or .0.- 1. riUl beimg ,uppli d trom No. 5 Boiler Hous •• 

A ~oneld.rable number ot iler tube. have had t be replaoed in th. boiler. t • 5 iIer Hou.e. 8 pl •• of tube. and water betore and. after treatmen'\ bave be ft .ent. to 1.1 ••• 1' •• B bceok & 11100& t r re rt. A cont1nuou. hlow down e,.lt't.em h 0' been reo DmlelMocl, preven" eoali and mud depoeit on tube. whioh oaU8 • 0 orh tlng and bulging. 

a.....wt c.-.t-
'I'M unt~ t .team .............. preduc.d a. cs mpare4 wit h the two pl'nieu. year. is ... rollovl:-

steam .. Con per 1000 lb. 

10 33 - M 116.033,000 lba. 30.09 4. 

1934 - 35 IJ{)IJ/~ nv .3#ot> 
1935 - 36 



-I 

' (b) ~ 

'lM rotary COJ)vortor. 1'0 vod from R. S.A.i'. t tho G/e Powor 
Hou.o have beln flIt. t.o wark and have gl.on exoo1lent .onloo tor .. .,.ral 
month •• Tho remeval I. t.h. 3 I'd. rotal'J from R. S.A.F. t.. R.G.P.F. should 
be arraage4 a. 800n a. pe .. lbl.. Thi. depend. cn R. S.A.J' • 1i01_ It i. 
reoOMM8ndod that the N rth Mot Electric lupply be contln it War Office 
approval can be oQta1m.ed. The Belli .. (( Moro .. t. are well ln hand and 
one flet eornplet.ed and tosted undor " rking eonditl nil. Tho repair 6t the 
condenaor .et. i. being undertaken by fact.ory labour. Th. Cl ble from 
DU.,.. I.land to Edmolld •• y .hould b. duplicated. All the electrical power 

t Picrit~, Qulnan, N •• 1 ! 14 G/O stev •• , T.N.T. depend. n th .~l 
overhe d line frc)]:"! Daby Idand. '5everal tteM! .ngine drlve. at O.E. 
Pierita should be replaced by motor drive.. Th8 ro-organi.atlon of electrio 
ca.b1 .. at P le M Room .. equire. ttlnt.:t.o and th provllion f a .ubnation 
with adequate .witching and ru.inr, arrangementl n.olllary. 

'JhA t-ox- r ~ ~. :~ 

~ ~ ~ ~ je-lltk->-J:-

Eloctricit.y. Coat per Unit. 

1'1 33 /~4 - ------
'13,+ / 3S" - 

'136/31, - ------- - - , ' 

I. t" ~ 
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BUILDING WO~ D,g:'!'J\ltr.r 

AN NU AL REPOH'l' 1935 -36 • 

PHOPERTY. 

The gross rotarns from all property tt ched to this f ctory 

for the last five years ar as fo110 s:-

1931 19;32 1933 1934 1935 - - --, 

£1,537 :' £1,524 £1,434 £1,241 

The exJ)snd1ture on do tic property ount&d to £532 

against rul ass seed annual value of £1,02 • Th1~ do 8 not 1n-

olude tha speoial Malnteneno~ exp ndltur on account of th 
. i 

internal r.decoration and in tallation o~ new fireplao s t 

54 Highbridg street • 

. :l, B' "l n lI Ll f " • n . • ~v+ ..:..~. 

The cost of the ter oonsum d for aoh of th last fiy 

years has been:-

1931 -
£168 

1932 

£182 · 

L'E CONSERVANCY BOARD. 

1933 

£199 

1:934 -
£192 

~ 

£289 

The Board has ' undertak n we d outting and cl Branoe of 

sho 18 in the ~ .D. portion of t he Small iT r 

by the faotory. 

n rep nt 

The now of wat r through the f otory h fluotuat d b twe n 

max~ monthly v r~g of 11,583 ou. t. p r mIn. in Dc ' bar 

1935, and a minimum of 1,035 eu.ft. per min. during August 1935. 

The daily aTer ges ovsr the past fiTe y are haT b cn:-

1931 1932 1934 1935 - - -
9,973 8,675 2,766 2,405 4,976 

The followIng are the ore important orks carried out dur

ing the 1'1nano 1al ye ar • 

In the Nitroglyoer1ne area th found ticns of the new Quinan 

stove w re carried 0 t departm ntall3" 

r cted by contr t. 

in structure 
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Four Gunoo ·tton StOT a have been thoroughly OT rhauled and 

r p ired, t 0 of whioh h b n almo t nt1r 17 r built. 

A Coke Cond ns r has b n rebuIlt, 1 0 Nitroglyoerin 

r torts, C.E. PackIng Hou e and Cl arin Store have be n r -

0t1ndltioned . 
1 
I 

Various Gunootton ~-~-=~ ~Terses have b n raised, and 

repairs to Gunootton buildings and poroh s h v be n oarri d 

out. 

In the Cord1t Faotory, Noa. 2, 3, 4 d, 7 Inoorporating 
. 

Rous s have be n r condition d and lin d with in ulatlng board-

ing, and hot ater up ply oarri d to th ahines. 

Nos.? nd 3 :Pr ss Houses h v 'b n thoro ' lly repair d, 

and repairs and re-rooi'lng, inolud ing int rn and ext rnal 

painting, llave be n oarried 'Out in Noe. 5 and 6 Blending Houses. 

The roof of No . 4 Cord1t .Magaz1n has be n renewed, and 

oonslderable progr 98 mad 1th th renwa.l of th roof' o~ 

No. 2 l ~ aga.zlne. 

The trav TS ol: No. 1 . zine n re.is d, al1d general 

rep irs carried out to Cordite Tray stove , stor 6, Dlnin and 

Shifti g Rooms, to. 

m the Gunootton S otlon the brio ark of six r torts d 

even Produoers in the Gunootton Aoid Factory ha 

inoluding tho platforms and 0011 trays. 

en r built, 

The Absor ption Tower piers and sup ratruotur have be n 

entir ely repl oed. 

No. 2 Nitrating Hous has been repainted end reoondition d. 

L'1 No . 1 Vo.t Rous the flooring has b n le.rg l.y ren ~ d, 

the vats reoondit1onedand the building p lnt d internally and 

thoroughly r paired. 

Frogres8 has Iso b n made with t he r oonditioning of 

No. ?, Vat House. 

A ~oundation and base has been provid d tor a n w 2-ton 

potoher , and a new Waste Aoid Tank ~oundation has been built. 

A ooke oondenser at th Nitric Aoid liactory has b en rebutlt. 
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Throughou t th ;f·a.c tory the p tbs bet n buildings and the 

surrounds to buildings h v, been repaired and tar p·ved. Approx

~stoly 4 f 300 sq.yds . of sand oarp t was laid by oontraot. 

Dredging has been oarried out cpnttnuously througGut the 

year. The Tray stove outs and th Black Ditoh baT been oleared 

and the out :..> in the Nitroglyc rine area have been dr dged. 

In addition to the ::nore important works already num rat d, 

repair!] have Dean carr i ed out. to ShiftL"lg Rooms, D1ning Rooms and 

Heel ing Houses, Boiler Rous furnaoes, br idges and trolley tracks. 

A~proxim3tely 3 .~ilas of tr~ok bave been ren wod during the year. 

Seven new boats have been su ~plied by oontract during the 

year, two for the Cordite S eti on,. one :for the Nitroglycerine 

sect1ofl, t 'IQ for Bj> i'i . D. and twlo for the stores D partment. 

_ pr o:;r a: 1. 'le 01' Bata te clearanoe has been carried out. 

Da.ngeroUfJ trees have been fell d and these and en a.ccUIlUlation of 

fell ings removed and th faotory ar a generally has be n cleared 

of underGrowth, ruoo ish and' .debris. 

IGADE. 

Inspeotiond have been made of all fire applianc s during the 

year , a.nd they h vt:;) been found in order. 

Thr e oalla wer reoeived and attend cl end the 1'iros w r 

extinguished without difficulty, the daruug to property being 

slight. 

An additional hydrant has been fixe _, bringing the tots.l 

numb r ava11abl to 85. 
! 
, I 

Two extr~ fire ~quads have been recruited during the y ar, 

one in the Gunootton Md one in the Cord1t S otione, m .1ng a. 

total of six fire squads. 

Generally throughout th· faotory fire rule~ and preoautions 

have been well observ d. 
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D. 

PROPERTY. 

BUILDING WORKS DEPARTMENT, R.G.P.F. 

cA.NNUAL REPORT 1935 -36 • 
i 

The gross returns ~rom all property attached to this f ctory 

for the last five years are as ~ollows:-

1931 1932 1933 1934 1935 

£1,537 £1,524 £1,434 £1,241 ~~$ 
The expenditure on domestic property has amounted to £532 

against an assessed annual value of £1,024. This does not 

clude the special Maintenance sxpenditure on account of th 

internal red coration and install tion of new firepl c 8 t 

54 Highbridge street. 

M. W. B. SUPPLIES. 

in-

The cost of the water consumed for each o~ the last five 

years has been:-

1931 

£168 

1932 

£182 

LEE CONSERVANCY BOARD. 

1933 

£199 

1934 

£192 

1935 

£289 

The Board has undertaken weed cutting and cl aranc o~ 

shoals in the W.D. portion of the Small River Le on 1repayment 

by the ~actory. 

The ~ow o~ water through the ~actory has ~luotuated between 

a maximum monthly average ef 11,583 cu.ft . p r min. in Dec mber 

1935, and a. minimum o~ 1,035 cu.ft. per min. during August 1935. 

The daily avera.ges over the past ~ive years have been:- ' 

1931 1932 1933 1934 1935 

9,973 8,675 2,766 2,405 4,976 

DEPARTMENTAL WORK. 

Ths following are the more important works oarried out dur

ing the financial year. 

In the Nitroglyc rine &rea the foundations of the neW Quinan 

Stove were carried out departmentally and the main structure 

erected by contract. 
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Four Guncotton Stoves have been thoroughly overhauled and 

repaired, two of which have been almost entirely rebuilt. 

A Coke Condenser has been rebuilt, also Nitroglycerine 

retorts, C.E. Paoking Hou e and Cl &ring Store bave been r -

oonditioned. 

Various Guncottonstove · t~averses have been raised, and 

repairs to Guncotton buildings and porches have been carried 

out. 

In the Cordite Faotory, Nos. 2, 3, 4 and 7 Inoorporating 

Houses have been reconditioned and lined with insulat ing board-

ing, and hot water supply oarried to the maohines. 

Nos. 2 and 3 Press Houses have been thoroughly repaired,' 

and repairs and re-roofing, including internal and external 

painting, have been carried out i n Nos. 5 and 6 Blending Houses. 

The roof of No. 4 Cordite Magazine has been renewed, and 

oonsiderable progress made with the renewal of the roof of 

No. 2 Magazine. 

The traverse of No. 1 Magazine has been r aised, and general 

repairs carried out to Cordite Tray Stoves, Stores, Dining and 

Shifting Rooms, eto. 

In the Gunootton Seotion the briokwork of six retorts and 

seven Produoers in the Guncotton Acid Faotory have been rebuilt, 

including the platforms and ooil trays. 

The Absorption Tower piers and superstruoture have been 

entirely repl oed. 

No. 2 Nitrating House has been repainted and reconditioned. 

In No. 1 Vat House the flooring has been largely renewed, 

the vats reconditioned and the building p inted internally and 

thoroughly repaired. 

Progress has also been made with the reoonditioning of 

No. 2 Vat House. 

A foundation and base has be n provided for a new 2-ton 

potcher, and a new Waste Ao1d Tank ~oundation bas been built. 

A ooke condenser at the Nitric Acid Faotory has been rebuilt . 
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Throughout the factory the paths between buildings and the 
'- -

... , 

surrounds to buildings have been repaired and tar paved. Approx

imately 4,300 sq.yds. of sand carpet was laid by contract. 

Dredging has been carried out cpntinuously throug«ut the 

year. The Tray Stove outs and the Black Ditch have been oleared 

and the outs in the Nitroglycerine area have been dredged. 

In addition to the more ~portant works already enumerated, 

repairs have been carried out to Shifting Rooms, Dining Rooms and 

Reeling Houses, Boiler House furnaces, bridges and trolley tracks. 

Approximately 3 miles of track have been renewed during the year. 

Seven new boats have been supplied by contract during the 

year, two for the cordite Section, one for the Nitroglycer ine 

Section, two for B.W.D. and two for the Stores Department. 

A programme of Estate clearance has been oarried out. 

Dangerous trees have been felled and these and an aocumulation of 

fellings removed and the factory area generally has been cleared 

of undergrowth, rubbish and debris. 

Impr v •• ut. iD "hit Ines pperatlng H.u ••• bat .D.taUed a 
cond'lIrabl. oUllt of .. rk ln ,... ... 1.41 ee&1ed e&try and. exit f ne 
pipe a. All Incorporatl. Hue.. e.oe" No~":rI ba ... e bee provlcleel nth a 
hot .ater aenloe &Dd collelclerable i,aph ... e nt ha. been 11&4. ln llchtlng 
and ... ltohirc f acUltle •• 

No. 2 Vat Rou.e hae been vided wlth a rlng _t.r main of 
ample aapoltr altbouch he ain t the tUter .18t .. requ1re. t. be 
conalderablr 8n1ar,ed. to prevent 1 •••• f Mad. The U.ghtl 
ha. been re-wtre4 and ne .0,....10e prepared. 

stirrlng geU' t or No.. '1. 8, , A 10 A01d Tanke ha. bee. pvoha.ed. 
and ta "ek. f It''od upt ".ft' eat · an. Aoid t.ank nth n1rr1 ge ... 
i. beina erectecl at tbe a/e Dd .1x .... reten. ha ... e He .reoted in No. 2 
N.AJ •• G/e. D.ater. ha ... e DOY be.n put ln good ord.... The "n1" p1 at 
ha. ~8D re-arranced and a new d.ellD ~tcher ha. en eracted and trle4 aut. 
Thi. ha. been t 0110 .. 4 bJ the a Ton pe"oher aDd pUJape fnltable c1 •• 1g1l 
and capaclty 1.1'0 being purohaaad trrom Me •• r •• Le~. Howl. 

The re-co1'1d1t1en1r»g ot No. 2 NltratlJ)8 Hou •• hu macle pro,l"Ie. 
and a modern lightl. lnstallatlon er.ried. The aoid •• "loe pi,.. ha ... e 
been .... ."ed anel water .. rvlco CORD.nUn. pe e. 

A ... acuum pump ter • ....,10 ... u1ding .achine. i. _c.'1&I')' for 
emergeBOJ output and i. belng purcha. ed tM. y ..... 

a/e stov • .orvlee. have been reco1ldlt1enad anel the hot air 
.0rv1ce. of t at vo. 1. being altoN. to gl ... e imJ)l"oYe. ircu1atUR.f dr. 
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A C.E. Nitratb~ Hou •• ha. be.n pr.vid.d nth a 00 pl.t. plant, 

including electrio clrive tor the in .halting. Ext.rnal light.irJg tor C.E. 

Pur1tlcati n bou •• ha. b.en pr vid.d and con,id rabl. 1mprov ent mad. in 

plant. A forcod hot air drylng ey'tem tor a C.E. sto •• ha. been provid.d. 

The new deving .y.t tor Cerdlt. oyllnd..r. ha. been .xt.nded t all tM 

Snlall Screw pr. •••• f No. 10 Pr •• , Hou.. and to the oylind.r. of the 

hydraull0 pre .. boua •• No •• 2 and I. Progree. 1. bei • . li'I&d. with the 

cyllnd.r, ot Pr ••• Hou.e Ne. S but tbe oonnructt..n et the cyllnd.r. 

rend r. nee ••• ary the 1I1,ert18 .t a ,ern.d bu.h te ... e.b'. the r.e ... 

r or the .1evlng .rn • u---l- t _ 
. 

--.u1ll ..... or ...-...... Hou,., 

5 and 6 are being .r.n.d. Bay 1 • 10 Pr ••• lieu •• ha ••• n 00 ,1 et. cl 

by bringing and erocting pr ••••• trom QulDt n Hill. 
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FIRE BRIGADE. 
t. ,D . ~ , 

Inspections have been made of all fire appliances during the 
year, and they have been ~ound in order. 

Three calls were received and attended and the fires w re 
extinguished without difficulty, the damage to property being 
slight. 

An additional hydrant h s been fixed, bringing the total 
numb r available to 85. 

Two extra fire ,quads have be n recruited during the ye r, 
one in the Gunc otton and one in the Cordite Sections, making a 
total of six fire squads. 

Generally throughout the factory fire r ules and precautions 
have been well observed .. 
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Rom GUNPOWD rn F crr ORY, WALTI4UI @BEY. 

cost of Princ1pal Product ion for:-

Cordite:-

M.D. 5-2 

(.8. ( W.054 & .057) 

R. D.N. a. 

P1cr1te. 

Composition Exploding, Crystals, 
Grade I. 

Composition Exploding, Ground, 
Grade I. 

Compos1t1on Exploding, Corned, 
Grade I. 

1935-38 
Per lb. 

s. de 

3. ~ 

2.1C>t 

5. 1. 

6. 51 

5. 1. 

1934-35 
Fer lb. 

s. de 

3. 7~ 

3. 4ft 

6. O;! 

6. 8. 

-
-
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Cost of Prlncip 1 Prod.uct; 10 :-

Cord1t s-

M. D. 5-2 

. 8. ( VI. 054 &. .057) 

R. D. N.e.. 

Plarlte. 

Compo 1tlan Exploding, C y tal , 
Gra I . 

Oompo 1 t 1 on _ plod1ng, Ground, 
Grade I. 

Oomposition EXploding , Co d, 
Gr u I. 

1235-3§ 
Per Ill. 

• 
3. 

2.1 

5. 1. 

6. 

.1. 

.u1. 

1934-3 
Per lb. 

• d. 

3. 7~ 

• ~ 

6. O! 

6. 8. 

-

-

-
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XVI. WAR E1'iliRG~CY ACTIVITIES. 

It will be evidenced from the remarks on maintenance that 

t he f actory gegerally is in a very good state of repair. 

As a resul t of a. visj.t to t rl. e factory by the Mas ter General 

of Ordnance and t he Director of" Ordnance Factories, i '" has been 

deci ded (1) that there is no ne ed in the present outlook to 

enlarge t he Vat House; (2) that in the present outlook Waltham 

will be maintained to produce 150 tons Cordite W. 8.1Il.d 50 tons 

Cord ite M.D.; (3) that, if anything should occur to modify t he 

present proposals for removal, or to dela I action, the 1 the 
... 

situat ion must be reviewed. 
I 

Also, cer tain matters on wh ich action has been suspended 

pending a decis ion on removal are enumerated below:-

New lay-out for Tetryl Factory 

Restoration of 2 Cordite stoves 

Further progress with ~uinan Driers 

Denitration Towers for spent acid 

Aytomatic Telephone ~ System 

New Machinery Shop 

Collaboration with t e Sllpply Board Teohnical Establishment 

continued throughout t he year . 

The action for the emergency supply of electricity at tle 

Lower Works has been concluded as regards t wo converters. 

t 
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#11. CONCLU.ln~y RN,LAHKS . 
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A. Eat bliahmenta. 
B. Wages. 
c. torials. 
D. Maohinery J Contraot. 

• or:'":s, Contraot. 
F. )rf1scollan 011 •• 

Go Non- ttecti ve. 

Add - Net effect or l4aterlala cm I.D.D's 

H. l?roduotions for ArIq J NaY,Y, etc. 

NisoellaneOllS Receipts. 

Sale of Scrap, old stores and store. 
issued on repa.yment. 

Less - N i effeot of I.D.Sem. •• 

Balance aa shewn below. 

\ DiCOlfiNGS. 
! , 

i Ea i tod amount. 
! ' eoOy rable in 
i respect of:-

epreoiation ct:
Buildings. 

hine1'7 
)(aina. 

ri tten ott:
Maohinery 
Buildings. 
Main. 
Land. 

ranafer fram Suppl1e 
Suspenae Account. 

146 

8,8l! 

16,715 

a 
1 

846 

lO,Sgo 

lS,MO 

p. 

5,SS5 
101, 

77,586 
12, 

4 ,810 
6,500 
8,:500 

2l6,6U 

2,000 

21,15 

1,200 

217,010 

7,210 

8, 1 

oumo • 

E.ti.ma t expend1 tun 
on .. Capital:-

Buildings: -
(a) traot. 
(b) Depar tal 

Jlaahin ry.-
(a) Contraot. 
(b) D par ntal 

lIaina;-
Ca) tract. 
(b) Departmental 

LaDd other 
depreci t 

Inoreue of S 
in stock. 

LATEST 
PORECAS • 

£ 

5,2~ 
1l0,5S5 
101, 25 

6,480 
~,786 
7,6S0 
7,000 

242,090 

237,700 

2,7eJ:J 

1,170 

'1,9:10 

10,5 0 

.f!rl'y 
Eatim-

Late.1: 
oreoaat. 

8,285 
3,480 

16,715 

9,210 

18, MO 
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ANimAL TUHNOVEH 

A. Est.ablishments 
B. Wages 
C. Materials 
D. ~achinery, contract 
E. ''{orks , Contrac t 
F . l\d. sc.:ellane ous 
G. Non - e1'f'ective 

Add Net e1'f'ect of }' aterials on 1..0 . 0 . 1 s 

H. Productions ~or Ar,y Navy, etc . 

;.:iscellane ous Rece ilots 

Sale of Scr ap , Old s t ores , and 
Stores is s ued on repayment 

Less ~ et eff ect of I . D. Services 

Balance as shewn below 

1936 - 36 . 

Parliamentary 
Estimate 

Latest 
Porecc.st 

----------------------------------------------------------------------------. 

Est1rnated amounts 
rec overable in 
res pect of:-

DeI)reciation of 
Buildings 
Machinery 
Ia i ns 

Write Of is -

' achinery 

Decrease of 
Stores in Stock 

Transfer from 
Supplie s Sus pens e 
Acc ount 

Parly . Latest 
Est. F l cast Estj.mated Expendi

dmre,; on new 
Cayital:-

Buildings -

Contract 

Departmental 

Machinery -

Contract 

Departmental 

Ma ins -
Contract 

Departmental 

Land 

Increase of' 
St ores in Stock 

Parly. 
Est . 

Latest 
i I cast 



Description. 

- ! i 

Proce •• lb;!eue". , 
For en, A88~. Forea. etc. 
M18oe11.8011s Labour. 
Conwable StorM. 
Gu. 
Watere 
S~ (Proe ... ). 
Power. 
Ro:trllera~lon. 
Compruae4 Air. 
Maint enaJlO. 0 t Plant. 
I&a.1lltenuco ot BuUdings. 
Depreeiat 1011. 
Ra1;.e. 
Intemal Tru.apon. 
Baleoe ot Pl"Oo ••• Expanaes. 

Sectional !xpenses. 
"I" 

qsen:i. 
Xl.eo~r10 Lipt. 
Ge.a. 
Steam tor heat1ng. 
llaa.t .... o. Senloea. 
W,.eellaneoua Labour. 
Labor.~ol'J T .. ~lD&. 

I Care .. CUatod7 ot Depe.rtmen".l Store •• 

I JJ.1oRllo ••• 
O.T. " ReS. Bcmu. 
Balue. ot Seot1oDal Z:zp •••• 

' 0redit tor IIat.r1ala retUl"ll04 'to atoro. 

I nreral lbJo118e ... 

I SUPor1n~eD4eno •• 
' Regbtl'J" Pa,. " Order Br.noh ••• 
Worln ak ere • W~.a and .&.ooouta. 

I Can~ftl StorM. 
I Polioe, Fire Br1gado and Warderso 
I ~te-.no. ot Ground., J4a!ne, Cual, 

Pel'Wane.t IQ' &to. 
Ran-eUee t iTe Char,ss. 

I Bale.. ot Ga .. al Expeue •• 

Les. SUbsidy. 

Total J'actoZ'7 lb:peue. 
P.rc.n~&g. to Direc~ Labour. 

D u.ot Labour. 

2, I 
1,81' 

994 

"
'1 

','158 
6.010 ., . 
'.M2 

15,815 
2 ;t~17 
l,SM 

201 
1,'170 
2,8'11 

."1 , 
loa 

2,616 

'it' ., 
'S4r 

S,08 
14& 

't~ 
'50 

S.Mt 
..lli. 

699 
'95 

1.1 0 
atOM 
'.21' 

lS,faSl 
6,.", 

17. I) 

14tl,8i8 

14,815 

lSO,t s 
,.,2.'0 

2'.6' 

.. 

SItUO 
1,1:5' 

708 
11 
21 

'.'.f 
'.t95 
I,'" 
8.097 

115.58' 
'.461 
1,394 

192 , 
a.5J' 

2.7 
628 

" 2 .. HO 
I$OOD 

HO 
.085 
ao 

a,l" 
190 

1." 
..tL. 

M6 
aal 
ea, 

1,010 
4,201 

'."12 
·t'" 10,l38 

10'. 8 

l'if , 

,toa 
"1.'0 

14." 
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Process Expenses 

General Expense~ 

Total 

Less Subs idy 

Total Factory Expenses 

Percentage to Direct Labour 

Direct Labour. 

AlJl-END IX I I . 

1935-36 
Amount 

1934-35 
Amount 
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APpendiX or / 

][Cri 
STOCKTAKING. /~ 

Nett Surpl us 

The in stocktak ing 

,.' 

Total Amount Realised Nett Los s. 

£: 
) . '. 

/ 



• 

• Embodied in Re port . 

Total value of stores held in stock on 31.3.36:-

Manufacturing Materials 

other Items 

Total 

£ (. -:: 11 J~ 
£ )CJ t~f'Y 

This compares wi th t he value of 31.3.35 as follows: -

Manufacturing Materials 

other Items 

Total 

Append ix. -rrr
MA TERIALS. 

£56,27 2 

£16,360 

£72,632 

Price per ton of Main I tems (Average Pr ices given if 
more thall one contract). 

Material 1934-35 1935-36 
Acetone £ 58 8 0 
cotton Waste 56 14 0 
Gl ycerine 50 0 0 I,· 

Mineral Jelly 10 7 6 
Sod ium Nitrate 7 15 0 
Ammonium Nitrate * 17 

7 / s-. /) 

Carbami te P235 
Sod ium Sulphite 9 
Calcium Cyanamide 9 
Mono-nitrotoluene 45 
Acid Sulphurio - 20% 6 

65% 8 

98% 6 
96% 5 

Acid Nitrio 98% 19 

Lead Chemical - Sheet 16 
Pipe 15 

Coal, Me chanical Stoker 1 

*Supply from Army Stocks 

18 6 
2 ~ 

2 6 

0 0 
0 0 
1 0 

11 0 
1 0 

19 9 

10 0 

16 8 
10 6 

o lot 

.J-) r , , 1/ 1 

'1 ~ , -. (\ 

- - '/ '\<'> • 

( -

" 
" . 1 

. t 

~SupplY arranged by Director of Navy Contracts. 
J 

/) '~ < ,"" I'. 

:J + 
I 

I 

, - , 

" , l . 

(J " 

~ I f \ ~. r .,' I 

" l 
.. , f./ 

j 
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\ 
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I 

( 
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A PPE,t!!:l.12.1 (j 1 le 
, Nos. and Average of R.G.P.F. 

Employees on 1-4-35 and 3k3-36. 

Age. Nos. on 1- 4- 35. Nos. on 31-3-36. 

65 

64 4 4-

63 8 11 

62 12 12 

61 11 11 

60 12 13 

59 13 15 

58 14 12 

57 11 26 

56 26 10 

55 9 14-

54 14 11 

53 9 21 

52 18 14 

51 13 11 

50 7 7 

49 6 13 

48 7 11 

47 6 11 

46 13 15 

45 10 12 

44- 10 20 

43 7 12 

42 8 13 

41 8 10 

! 40 6 21 
i 39 14- 15 ! 
I 38 13 I 16 

I '$7 8 16 

I 
I 
I 

I 
I 
! 



Age. Nos. on 1 ... 4- 35 Nos. on 31-3-36. 

36 8 17 

35 8 23 

34 9 24 

33 11 26 

32 11 29 

31 13 19 

30 12 36 

29 14 30 

28 14 22 

27 10 35 

26 14- 29 

25 15 24-

24 7 22 

23 11 31 

22 11 21 

21 4 22 

20 4- 9 

19 5 3 

18 2 7 

17 3 5 

16 3 3 

15 1 .'3 

14- 1 1 

c-

488 819 

Averaee age - 42.46 Average age = 37.86 



R.G.P.F. 

Total strength on 31/3/36. 

Nos. % 

60 and over. 51 6.23 

Over 50 and unde r eo. 141 17.22 

It 40 • • 00. 139 16.97 

" 30 .. " 40 221 26.98 

It 21 • " ~. 236 28.82 

Under :n. 31 3.78 

819 100 .. 



Ap~olx K 
:-

~ , 

r 
Personnel. 31-3-36. 

._-
I Total this year. Total last year. 
i 
f 

I Supervisory &c. 63 49 

I 
Skilled. 121 66 

Semi-Skil led. 142 79 I 
I 
I Unskilled. 4-69 279 

! Women & Girlso 1 

! 
-

Boys. 23 15 

I . 
I 819 488 , 
I 
~ 
I 

r 

I Highest. , 828 4-88 
I 

I Lowest. 488 398 

Average. 689 441 

Entries during the year. 392 133 

Discharges .. It " 67 ~ 

I Tra.ns:t'ers " " .. ~ 23 

(Transfers "in" - 18 (Transfers "in" - 13 
·Outlt- 12) "Out" -lo ) 

, -



I I 

I 
.j 
i 
! 

.. I 

\ 
.... .... .1 

( 

7086. Wt.PI811/1368. H)M. 10/34. Wy.L.P.Co.,Ltd. Gp. 656. Enfield Form 98. 
I 

Departmental Memo. No. 

Minutes to be numbered consecutively. Sheet No . 

~7~ 

~~. =-2 ~~~. 
~"'VI" J. JI4~ I ~~ ~~ '/r 

~~. 

/'l-\, ~ ~ ~- ¥-- ~ ~ ~ 
~ ~ ~ ~~, A.-A. ~ 
~ ~ ~4. ~;"" ~ k.. d...--.JJ... 

/ 



(l fJ.I~ 
, I 

r(~t-~ ~:;;-~ 
~ 

r;, ~ i~· l..)f~~AJ 

. ~~ 
1~V4 ~~ ~ 

0' L~~, 
. ..;. ~nl.~'LJf4 to T 

-



.< ' , r C1 J.d A Ode -
• C ; 



... - .. ' 
, .' --' 

( ),,-
_J "\c-

-( v 
,,, / .-

-' 
./ 

I 



I ~ 
t 

! 

1. 

J 
, 

\ 

I 

1 .. 

-l 1 
\ j1 
,J J 
, \ 

- I \ 

, 
• I ) I 1 

I I 
j . 1 

li 
I ~ 

I 
I 
I 

I 

I 
I 
( 

I 

I 
I 

I 
I 

~e.AAt. 5"u avE'Y". 

(a) ~E:dgU~ 

U' ~~w 

(ii.) ~ti\1, 

\I)i\ ~ I 
I -

(h) i.:.u\.li ~ tJ::r(.A. 

( \J ' -~ 

( 'vi) ~ {Z..j).20')... 
I 

LVii ) ~ 
l VIii) ~ ~~. 

~ 

\bl fe.g.\(~ 

l ;) ~~ 

Ud ~~~ . 
(liiJ &M~~ 
lM ~~ L~~) -, 

~V) lli$-~ 

l'v~ t;a.~J-

l 'Ai) ~4 
(ViH) ~ ' ~ '~'~j I , 

\ ' 

(h.) ~~~1~ ~ 

l"J ~ 6~ 
(KO ~ 

( t\ ~P~--r-( 



I 
1 
1 
j 
l 
\ 

1 
i 
1 
\ 
1 
i 

I 
I 

- \ 
I • I 

Jt -ra-rA-L Pl4 DI) <'T1oNS 

l~J 6-U NWTToN geC:ncN 

\1) ~ l Nl"~ Jt:::::t 
()., ~,~ ~ 
(Jl r~lI~ 1 t~ U-..;o • . 
~ ~~~ 

., 
'-

(~ ~ eb .. ~ri ... de f~ ~ ~ .... ~ ~ -fr< CMJ; ~~-< 
{f} ~ 

17J ~ t--v.v~~ 1-~ 1 t-\-~ . 

..
/ 

(l1 ~ h Y (1'£.1<..1 N E' ~--.e::rt tTN 

~l ~TI.>(L 

~~Et-~e 
(e\ r,urrc. 

Ch T .N:f . 
t - ~ 

i 1J CcrM.pcr.s , n 0 k ~/). ~ 
--

Mft1t>J ~ pV[..71 H'\S, -- ------

_ _ r 



i 
1 
! 
! 
I 
i . 
! 

I 

\ 

I 

]I- ~Vt:US 

- TK -

I I 

(tt) S~ 

~} !1W~~ 

~P.ES 

/ .!.Mrea~1h. ~vr:- ~_ 
~~ W~ ~Ti~ 

(a.\ ~ 
(~J ~_ 

: (C1 ~ 

v..trt ~~ IftnVttl taP 

·IfPPEf\JD{~ 1 

kN NU A-L-TU ~NO'4 P-P--- ~ 



\ 

I 
1 
t 
i 

__________ ...,.. _____ --4 ___ ~._ - ._- --- -_ .. _ .____ •• '''IaII".;, ___ ~ -
.. ' 

- - ' _.------

JtJ~ D -;-,,_N-, 

~ fros.UV' l-t.'3S. / ~ 31.3.~. 4.. 

$d7e~ p"N. \tr ------ . 

?W)~ 

,--



-/-

I I 



, I 

-~- -

j 

I I 
i I 





'lr' I 

! 

I 

I 
I '-' 

. I 

.... :; 

I 



r 
I 
! 
I 

I I 

't I . , 
I ' 



i . , 
I 
I 

I , 

I 
I 
I 
I I 

! 
I 
I 

I I , 
I , 

I 
I 
\ I 

I ~ ~ ~1 ~ rh- ~ 
I ~-J), ~ • ~ 

II~ , (~~~ ~ ~~. ~ 
i " I ~ ~ t ~ ~ ~~, 

1 

I (i~) 

I k ~.nT\J./f). 



- \ 

.' , 

1 

I I 

I 

I 
,. I 



I 
- ! 

i ' 
! 
! ' 
I 
! 
I 

@ 





T 

i 

! I 



l I 

! 
1 
I , 

I ! ! 

I I 
l 

I 

I I 

, i 

I 
I 

! I 

I 

11 

I 
I 

I" 
I I 

I I 
i I 

I 

I 

( ii;; 4rv~.A-. ~:. 
C2 ~ ~ f n-JL 1; IG 

~~-;::;(1J6- ~7)' k ~~ 



\ 

\ 
'. 

(r> jdLz~ 

/jJ/ /'172. /1 J:; //-'+ liJJ". 

jrtg foz- /11'1 . ftp ,{.2g'l. 



I 
I 
I 

@. 



/11z -/7JJ 

/1, J~~tf 11, /fjq. 

'- I 
1 , 
1 

@ -

~~.~ 
k ~, f-5.re r--
17J<I- JlJ'" 

/1, :LiI-1 ~ /, IW. 



[~ -

~e N. 

M. D. 

R. b. 1f·IA. 
~(. f. 

~WaP 

&rl~ kO . ..to"!. 

107 ~-fz<~ 
(frPch~~~ 
itk.J~~. 

. .....:;.- -

2a.>-I" C 

.~CJ-o 

~ . ~ 

.)-.~ 67. 



I ' , 
I 
I I I 

" 

~dkl74ilC ]V; /'felv Ub7PooJ 
- ~ 





• , 
:vtJ £xP8./& ~ o.e ptfK/ZJ 

'- ___ .. :7 _ ___ ------- --_ 

~ ;& l~ a~" :at 8~&nc~ 
1I· ~-~~-m·im~r·1\~oonsiderablc amount oZ per1mental work has 

bean carrie i out durine the year, a swn::. ry of 1 quanti tice 0 1: 

Is ued 
Ib . 

z, ~ . :0 . Reworke wit oarha.m1te 
H. D. B. Re orked with curbamitce 
~t . :t'roI:.1 straw oellulose 

• 057 
8 

11 
-

23'1~6 

5,595 
145 
2:37116 
100 rI. :.i: • 

.'i . various 

l~ . D . H . /A. 
F .551/27 various 

. 045 
.154- .136 ) 
.144 -. 048 ) 
.168-.056 )1 67'1 

. 072 }' 

100 

. 112 ) 

.180 ) 

. 040 250 

. 023 ) 276 

.045 ) 

1, 77 

250 

275 

For Servioe of ~ll Arms C omm1t~ee. 

, .... . D • r;: • 

: . T . 

I • • If . 
, ' . D . 'll . 
l.{ . D . J't • / .. i . 
F .551/~7 

8 - 2 
9-2 
5-2 

. 1 4-.048 
9 .... 2 
. 0 
.023 

) 
) 

925W 575& 
2 716 l525716 
20 - 920 

2,020 2,020 --------- ---------
.690~16 3 ,8 06~6 -



I 
·1 

l 
• I, 

I ... "- - 1.. ? 

. . ,. -
) 

• 
I ' 

I 

/I, - , , /. 

I / . 
f _ ( 

/ ,: ! . o t' , - ..,.,. . (1 0

- • (/' 

J t / ) -, .. ~ 

/ I 
../~ -- , 

'). I I 



\ 
, 
I 

rpn+ nl .'" ; , 
;. Q. "t r. { ~'~ 

. . 
I . 

~/~ ~ I ..... ·~ 
·r ,.,' "-

J~rJ " ( t . . ', l ........ .,·~""-. 
• 

\' t~' I 
$ #-~/. I vi "" .- , . " .,.:Jt •. .... ' I J v~ .. h.1' I 

V 

I 

-.~ r, ' "\ 
.... ' .... ''' .. '' 

" t-
f, 

-" 
, r 

\ 

u 
. ,.::---r:--_.---=..._ solt"~, 

11' - () 

b 
l' 

~ ";, c.L 
I' 

I 
(>~.-"J. \ 

~4 

. & .. '. I 
, t. ~ r I r ,... 

'\ ~ e r , 
I I I 

/,1.> 
L·· 

I ' 1 /. 
(: f '" 

~ .. " 
J .. ' j J". I -' ~ <" f 

\ 
/' l I' l ... .... 

Toto.l .283 : 100 

l"an ufac tur i n-.; ~,~8. ter i:c-:.ls 

Other I t ems £ 1 6,360 

Total .£ 7~ , 53? 

Append i ;: III s h ows comparat i v e pr ices fa i d fo r various i tems 

as be t ween 1 934 -·35 and 1 935 - 36 , also t he r esult of ::)tocktak i ng and 

the sale oL surpl us stor e s . 



1 

)~r.-iL~ 

vV !,vtV- ~ 

f- -U O- 4-

~- 4 . . «t~ 
:Ja ~' t-v 'I 34-r ~ 

~ ~ ~~,, ~ 

~~ .. ~~~ 

d-. ~ u2~ 
~ ~'/~ 
~~. 



----.-- -- ---- - -- --_. 

• 

~ t:£ r et ~""I ~ -I tL n...."..;.~ . 
~~ 1; ~~' tf..~~ 
vff ~~- ~. t~ *'etv;> r fl~ ~lo ~D 

,,-,...1- , 

The numbers and average ages of employees on 1st April 1 35 

and 31st IIj ~rch 1 936 are given in' Append i x IV. 
\ 



I 

I 

I 
I , 
I 

ti. t~ ~ 110.4:::::: ~d~. ~~ 
cf O~~ F~, ;.,,- ~ ~ ~ 

(I) ~ U, rtu> ~ ~ ' dt ~ 
ttM-&zrx tt ~~ ~ v~ ~, 

( 2) ~ /k ~ ~ ~ ~ ~ 
~~ Jo ~ I~o ~ ~ IV ~ 
60 ~ Gn-d4' t11 D_ 

flu (2) If ~~ ~ ~ " ~ 
~1k.v~#'.lJ~ ~ ~_ 

; ' , . " 

" / 

/ 

/ 
• '... r.... < 

/ 

" I . 
.,\~ - , 

, I x, 

, . I 

i 

..,. . . I 
''' .( l 

.. \, 

'r 

/ 

- . 
. /, , , 

,,-
/ 

I , 

I' ~, 

/

, , # / 
.. ,. / lA' _ _ <.-~: L. ~ 

-1 -: >~:" -I' f~' 
- ':.. (~/_ ~ I _._ /, " 

,. t f >- • , 

j 
/ ( . 

i / . ! '. f , , . , 
I )' 

I 

't . ,. c c./.' . . , I' 

J / /' 
) 

/ ' ,'. _. " . ,J. . _ I . • r _ ,,_ '; I 

. I 

, 
I 

. \ - ,. 

I ~ ,. ~.:-.. < , 

I' 

- "'. 

/ 

. -<~ Y'Y:7 / '- \. 
, 1 / '~1-r " r ( -<--- (.,. i-t, (.~.;I - I t / 

(. '.. (" /" ~ ...~) '. t '. ","'J , f.... , j' t, (. . '" • 
- . - '~ -r A ' • ,. -



I 

~~!C 

~ 
bJiW1o,y ea on 1-4-~ and ~}.3-~. ---

Agt;. Nos. on 1-4-~. .J!.2!se on ~1-~~6. 

Gb 

&4- 4r " 
6,3 8 U 

62 12 12 
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