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INTROD ull e RY REEORT.

e

_Object of - the—Visit =
. The object of the Jd.sit was to investigate
the design and ‘operation of” Filling Installations at o
selected W,IPF.0. 0il Storage'Depots in Germany so as to. :
determine what special pre¢autions if -any, had been taken
to ‘ensure. safe.working conditidns for tie fien engaged i
the operation of filling volatile petroleum products of
---high lead content into small conta:mers., T

—_—

fPerso"z‘mel
JESLERiss

RS o

o The team was composed ‘as follows.

Mr. C. A. 'ﬁarri.son. . Briti sh. Ministry oé: i‘_uel & Power.
Mr. E. Laidlaw T M ; " :

vDuration of - Visit {*‘ T

3

- The above members left London on- Septem‘ber
"an 1945 and ‘reported at. Bad Oyenhausen to. the BiI.0,8.
Administrative Officer the same day, before. proceeding xo
.Lohne  which remained: fhe. headquarters for the duration of
the visit. The invest:rgation was concluded and the members
returned to London on September 9th, 194—5. T

¢ e

' Three selected W.I F.O. Oil Storagejlending..
and Flllina Installations were investigated and the informa~ - -
tion obtained is given in a. separate report for each depot--

Report 1. Eicl_Celoh. '

T2 Rﬁthen. '

Rep_orts : R .

v Ni enburg .
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Conclusions . ‘ o ‘ ,

T '—:J-'Nb’ experience of conditionsig’iw-lling rise to
cases. of-1éad -poisoning amongst workmen engaged in f£filling
leaded petroleéum products into small containers was - o
reported to have occurred at_any of the W.I.F:O. Instal- -
lations visited. . L S -

. oo

H -
SO

R Aviation: spirit.having 2 high lead content

viz. 5.5 ccs per gallon which might have given rise. to "

anxiety under certain gonditions was mainly handleéd-din - ..

shulk, with a limited amount of drum filling, but was never

f11l2d into small contalners as practised in this country

qnd abroads .7 W . ey : ‘
. e

—_—

AP . Motor §pirit of icomparatively low lead
scontenf was filled into 20 litre Jerricans., The filling.
“installations for this -duty had-b een—specially -designed=—
with ‘the .object of -providing safo working conditions for—
“the men oplerating-in a confined building under-black=% ..
out conditions.  While the arrangements. for this purpose -
-were, in-general, well ‘plarmed iand dssigned, -the vantila-
“tion providad had not proved entirely adequate in practice ..
- and 1t was reported. that oparators had.complaihed of the.
effect.of gasoline exposure in the aubtomatic mechine . -
.£11ling room. - : R R R A

a .+  Based-on-experience in this country and
:abroad, it is considered that additional safsguards to—
prot’ec% the heslth -of the operators would ‘have been
required -at.all the filling installations vigited in order

~to- 'make” them 'suitable for, filing high lead>content - .
petroleum products into- smell ‘eontainers. = "

-

Lo

14th” $eptember, 1945.
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R E P o R T - NQ. T

EICKELOHL : EL %f S

Igtroduction e R AR =

We I F. O. 0il Stora e, Blending and: FillianInstallatiom
iMotor Spirit Drum and Can Filling seeeio;r fop: )

i This is. e,,,bulk undergroun& storage installation"

With facilities for leading Motor Spizit and fillimg thid -
product:‘ifitc drums, Jerricans and ra ténk cars and.for:

f£illing Iubricating oils,
and rail tank cars.. -

I.

brick and conecrete building sp‘eci

.\',

:Terrican Filling Installation .

« 7 The filling plant is’ installed,. in an’ enclosed
~designed and_laid" out

.for the continuous :Ffilling of J erricans, with Motor‘Spiritr.
The plan of the building follows the sequenca of‘:gperations
and is as follows-—m«v . o

The operation of: Jerrican i‘illing is as follows’

by

Automatic Filling, Méchine TOOM.,.
: Receivmg Room” for--full cans, -
. Notes— The cans are closed in’ the filling

. room ‘and ssaled in the receiving room.
Edg- Outloading Saction for: full caﬁE T .
e) . 'Drum Filling Annex. . S

' §a§ AReceiving Section «fqr empty ‘cans.,

c

“An endless -convelor, specially designed for N

,‘}-the carriage: iage of J erricans, conpects. alX~ sect__n&
Empty JePricans are: received from~an unloading

platform into the building and _e;e plac;ed by hand
on the conveyor which feads them.through the--
f11ling machine and thence via the. capping,
sealing and inspection section: to the anloading:

.point where~the full:Jerricans. are loaded on to

electric trolleys and: sent to the despatcﬁ section.:
The Automatic Filling Machine 1s of a con‘hinuous

f’rotary type, having.24 filling nozzles: "and 8 filling

rate of 1,000 t0.1,200 Jerricans per. hour. ' The'
‘machine is rota"ﬂ‘.ed through the movement of ‘the

gas oil mﬁiesel oils into drumsA
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conveyor. The oil ‘to be filled is led 1nto a .
“tank fitted to the upper part of the machiné-~ and—-
‘the level of oil.in the tank is- controlled by a
-float valve on the.petrol supply 1line"to - the
machine. ‘Jérricans are filled by volume —namely,
20" litres, from vertical .cylindrical Tetal -
containers, one for each of the 24 filling points.
“The measuring cylindsrs. are’filled:through-eam-
'%grt‘;;ated valves connected to. the—upper supply

}n

¢

Empty .Terr:.cans ‘are ca—rried by- the - conveyor
into the machine and.are thrust and centered
under the filling nozzles by means of a spring-
loaded buffer. In-this operation the neck of
-the filling cédp .movés against a spring lodded
‘mechani sm"whi ch opens the-filling valve so
. allowing the o0il"to Tlow from the mea3uring
-cylinder through-a. progecting-nozzle into the ..
Jerrican, -After filling is completed a period.
.for draining is allowed, and the valve is then
closed by a cam device.. The filling-valve - .
incorporat s the follow1ng spacial fec.tures -

(a) -A Vapour Return Pipe, shrouding the
filling nozzle and comnecting to. a. -
central pipe common to the 24 filling
points vwhich returns to the mein-—
.,__supply tank or alternatively Vents to.
atmosph»re. . (See Ruthen Report) -

(b)  An Anti~ drip Devicﬁ consisting Of a

" " brass.plate which slides over and .- |
closes the outlet of ,the filling P
nozzle aftsr filling is: complet=d and
the filling xalve has shut. .

_ﬁEinally full" cans are raleasad from their
pqs;;;on upder. the nozzles by a cam operated -
gjector pad and: the caps of the Jerrican -

-.closures are closed by hand.  The Jerricans :
__arz then carried by the ‘conveyor into the
inspection -and sealing room where is located
a 5% H.P. variable- speed electric motor.
‘driving the conveyor -and - f].lling machine. .
The Filling Machine and Conveyor ars
manufacturzd by JAGENBURG WERKE. A.G., " . :
DUSSELDORF. Full sets of the drawings were
taken away from Eickeloh by, Major Smallwood
R.E., on 3/5/45 and a covering receipt.is
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held by Herr Xoch the present ¢iviilan Manager.
No' other drawings-of the filling machine are
available at the plant

. L e

Il“. Ventilation.

; The whole,building has forced draft
ventilation-and the-Jerrican filling room, in addition,
‘has suction ventilation. through an extraction fan. --Air.
1S supplied through vents in 'a metal ducting at-the
roof-leval,  In the filling room, air is drawn by the+
.extraction fan via ducting.-led. to_below floor level,and.
to the centre ofl the machime. Tha- extraction fan' -
,capacity is designed.to give 10 to 15, changés of- air per
'hour in the  filling room and the discharge vent is"led
to atmosphdTe at a point ramote from the forced draft
‘fan :suction. . The fan motors are rated at 5 H.P. and. he
capacity of tHeextraction fan™ is estimated at“1750 w2
03352 000 cu, ft. per} hour.,

III. ‘Byglene. . g.?» S L TR

o The filling room walls are tiled with
white glazed tiles to'a heiigt of about 5 ft. and the
floor-has-red tiles with ch% cker. plates oveér thosea:
sections giving access to tha drainage\facilities and
intarconnecting pipss.: The other rooms in the <
building were finished with concretez floors and rough
‘conicrete surface op the walls., No wastiing 6r changing
room facilities wers incorporated as.part of the .
filling 1nstallation but there are general facilities
including mess ‘rooms: provided in &+ “building near tha .
antrance gats., - Information was.givan by the ‘managsment.
that no. special precautions had been- -found nzcessary to
-protect the workers. in the £illing room from contact - -
with the deaded spirit and vapours' and no cases of
si_Eﬁess associated W1th‘lead_“01soning had, been report°d-

IV, pirs \Fighting T 0

Sy

E The building and equipment were protected
bY a 002 Installation which.operatad by meahs of fusible
-plugsiand could also be brought into action by remote'
control, -



e
Y. Drum Filling Installation .

RIEEES SN . . . N e e
C - s 7 A separate -section-of*the building, fitted:
wit_lgg;sleing doors so as to leave one side fully open, -
was used for drum. filling ‘and housed_-4.filling points;:
‘having a simple hand-operated filling nozzle for visual ~
£111ing.” No.weighing machines werelprovided. Forced
draft ventilation was supplied at.-floor level -but there
was “no- extraetion ventilation.: Compared with the
facilities andilayout of theé. can £i31ing section, the -
drum -£fi1ling section was deeldedly poor. -Howevar, ‘drum
filling facilities for spirit were also available in
the large open. sided, naturally ventilatad lubricating -
0il filling shed whére were installed equipment and-
arrangements for filling by.welght on 12 x 500 kKilogram-
welghing fiachines, manufactured by BIZERBA Wazg enfabriek,
Wilhelm Kraut, BALINGEN, Wittemberg. -~ . T

VI. Lubricating 011 Filling . - o
- (8)--Drums: - Lubrichting 0ilwas normally filled by
U — - weight in the naturally ventilated .

. wooden filling-shed, alraady described.above. .

(b) Bottles:- The filling of lubricating oil intg -
R o ‘bottles was carried out in a well ™ .
©"designed .concrete pullding ventlilated by .

_foreed draft through-ducting™and fittad ;
throughout with .flameé-proof electrical equip-—
‘ment. “Tge one’litre carton "bottlen filling .
‘mgchine, manufaktured by JAGENBURG-WERKE, -~
DUSSELDORF, had a capioity of 1,000 to.1,200
bottles per hour., - Bottles are filled, capped
and s@aled in pairs and are fed into the =
maching-and carried to a packing room by means
of“an-endlegs conveyor. .The filling room was
Hiled throughout and was maintained in spotless .
conditign. <. T R "

S
G - PR

General ‘('Adv.d‘itijona'l'Pl;ént“’s)??, T AL i _—’(“"

() . Ethyl Blending Plant - conventional. standard
2 . design and calls.for no commentse=
{(b) Lubricating Oil Plant - = - .

(o) Barrel 'énggic;_.]"exfijicah_' Cleaning end Painting

PLagsT B e

AT

(q) qug:gngg;s&q—by ‘Generator and Boiler House.
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A N The above plants were outstanding in
‘Tespect of well-planned layout, superior equipment and
fittings, excellent forced draft and extraction
ventilation and fire-fighting. facilities and the
excelleéent. state of maintenance, .

13th September; 1945,



RO THEEN - .
— 0. 0il Storage, Blending and Fllimg installation
(Motor SpirTit Drum and Can Filling Sectiom). = -
_— L afgzeie, sl e S
Introduction. - = o 2

- : This-is a-WsI.F.0. 0il Installation for "___
handling motor spirit,-lubricating.oil, -gas oil and:. 0o
_Diesel oils with facilities- for -the storage and Tilling#ef-
.Glycel into containers. . The plant is s#milar” throughout - _
to ~that inspected at Eiekeloh, The following additional |

points-in connection.with can and drum-£illing practicsg; ™

howevér, are particularly mentionads- A

wI Jorricen FILIiAE f‘;istg]fiéffion g ..::",-.-_—:_.

=T this installation comprisss. the standard .
W.I.F.0. continuous raotary automatic filling maching - - :
~already described in the-report_on.Eickeloh.’ .Information .
" was givén that when filling:leaded motor spirit, working. -
‘conditions in the £illing room bad not- always preved -
entirely tolerable to .ths operatives. . This was. . - =
particnlafl¥, so whenm, second ‘hand "Jerricans werg filled . -
as the damaged canS-cduld. not receive the full yolume of
‘oil’ from ths measuring cylinders of the machind with ths =
“result.that considerab_le,:spill_aga:_took-;place,". From their
. experience the management were of the opinion that the .
“filling machine room was too small and thé ventilaiing
faetiities inadequate for-the duty ‘of filling amotor -
fspirit. Under best -conditions. of £illing nsw cans'it .
‘was stated that some fiiTimg  room. operators: could only;

rimain on duty for 2 hours at a:time, but the averags was .
—6_hoiirs.. Howaver no casas ofrsickness had been réported

.and thers was no evidence to suspect any-lead poisonings. .
~Medical examinations of workmem- engagad in: filling had. -
never beéan made,’ AN T L T R

B

_ In viaw of the “Ea.b'c'w,ef&:epénfiéﬁ?diﬁffcjﬁi#ie;s

‘and in order ‘toachl eve «a-higher-£illing rate to mest =
dsmands, the Installation Management had ~fouhd=it - —

‘neacessary to.bring back into Operajl;‘iohse_i_'gﬁt,.'(8')' wolume
typs hand operatéd f£iiling machines, originally imstalled:
in 1939 before the eutomatic machine was ‘available.’
~Fhese-yotumé-type-machines were arrangsd in pairs;. .
iristailed under a roof canopy, each pair sat out-to. fead,

‘full cans into a rail wagon Over ;:Qller'~i:5fa‘vi:’t-:%' -conv ey OrL]



Each machine. compri.sed 10 interconnected volume:measuring
compartments, of 20 litres—capacity which filled in :
succession. A sight glass on. the last compartment. showad .
when the supply valve was to be closed. A hend opérated: -
lever controlled all 10 filling valves and nozzles through
a commor link motion, so enabling 10 Jerricans to-be '
filled’ simultangously. It was. reported that spillage-was
negligible, working conditions in respect of noxious - -
vapeurs excellent duz to the vefyHOPen~arrangament of “the’
layout and that a filling rate-of 2,500 Jerricans per 8 .
hours shift per machine could be. achievad;—comparad with
a maxigum.of”l;QOO,Jerricans-per hour on tha automatic
machine.  Drawings of the automatic machine were asked
for butxonce again -they were riot available and in this
case ifhwas stated-that they had been dsstroyed by the

foreign workerss
S NN

Vfi)ffbfﬁﬁ”Filriﬁéfihétallstioni*”?"“m“ff*5"i”f*“'“ﬁTWﬂfﬂt%

.

SRR © _Pilling.of ‘Motor Spirit into drums in the
Annex of the automatic Jerrican Filling Installation had
not proved satisfBcétory on-the four welghing machines, ™
-due to the .congestad layout in the limited space available;
tozwhich refersnce has alrdady been made in the report on
tHs" Eickeloh dnstallationms” ~- . ... . - oLl ' :

N

Lo “\«;;. Motor Spirit drums were therefore filled -
preferably\nearby‘under,open air roof caneples wheta
‘connectiors, for filling lubricating 0il and Diesel oil were
“also-installed. . NQ,complaintAconcarning,noxious vapours

~liad beenvraportad‘whenffillingﬁmotorvspirit'intO'drums_,

.but the.open hature of the outsides drum filling points '
had proyasd very arduous to the workmen under: thel'rigorous —
‘winter conditions. e o Lo

“Genersl

(

Additional Blamts) ~ v . ER AT |
_(a) Lubricating 03l ~~ . fThe drum’ filling and-one . .
! S . 1litre bottle filling machines.

Filling.
: RPN ‘ were idantical in layout and .
B s Tt capacity to.those reported on
ool o Jat Eickelohs - AR

(8) Bthyl Blending Plant

> ggégeuglaﬁ£saﬁ%fe‘igégfiggi -
N i o esign and layotit to those
(@) standoy oenarater | 5 SETINAN e ekl

7}
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(d) Barrel and Jerrican his plant was. identical in -
Cleaning and. paintzng design and layout to that-at
—Planfe=i. ;- - - Bickeloh but, in addition,

the drying ovens- for the
'repainted drums-and Jerrzcans
had been .erected and-were
examined., These ovens. were-
designed to dry by means of
hot air, heated by steam

ils, but -this séction of
gge equipment ‘was not

o ' ‘5'1nstalled. A .
(¢) Benzine Blending ~ The installation, which is

Pump House, = - ~ under ground, comprises
- P three pumps and three.
horizontal’ cylindxical tanks,
_which were allocabed to . =
Benzine, Banzol and Ga§ oil™
raspectively..- The pumproom a
is ventilatad by forced
draft ‘and sxtractlon fens
but no ‘special precautions
have been provided to rsmove
leakagz at pump. glands~e%c
~which would certainly give
' pise £0_a hazardous condition
it spirits having a high lead '
- content_wers to-be handled..
through. these .pumps. An A»
-interesting feature of the
_pumphousz, with respect to -
operation, was the orifice .~
. opérated proportiéning device
‘manufactured by ASKANIA, °° &
BAMBERGER WERKE A.G., Berlin-
_Friedénau,’ designed to.control
.the proportions of tha two
components in the blend by ‘the
te operation of the E
“dis parga valves on the dellvery
‘of -two ‘centrifugal blending
.pumps. Tha pumping units were °
manufacturad by NAEHER, Chemnitz
T fittad with A.E, G. electric v
motors.,l ’

"13th September, 1945.



NIENBURG (Schifethor) - . -

N

 W.I.F.O. Oil ‘Storage, Blending and Filling Instellation

ﬁﬂviﬁéﬁt_fj;en:Bul;k&—_and—Dnum;Fillinz;se‘ctio\IQ sn

1

Introvdiiction _ —— o

o U7 Tnigiisia large bulk underground storage
installation with. facilities for leading Aviation Spirit and
fillifig this productras well:as lubricating oils, gas oil ‘

and Diesel oils into drums ard - rail tank cars. Sin’e“%,;Motor'

Spirit was not stocked as at Eickeloh and Riithen-no Jerrican
filling fecilities had besn installed. .. ‘—,“ s

'vbz 'Ins‘téﬂ.laﬂon - L

.. Aviation Spirit Barrel F

: JoTel .7 TTHETEILT s1Tation<is conventional in~
design, comprising-an-enclosad wooden shéd with fixed glass
<urindow§ and wooden doubla doors,- approximately 30! x'12!',
~with concretz floor, flameproof—srectric light- fittings-~
and flamaproof'telephone."vNa,tuI"al ventilation of the '
puilding was through the doors-only and heating was by__ .
simple steam radlator pipes, fitted with a steam trap.

o B - . The-filling equipment comprises four
filling heads, supplied by pump from ‘the main- header
through individual valves-and qui ck-action hand. release-
trip valves — Type AUTOSTOP D.R.W, Z. y-manufactured by '

TUBOFLEX A.G. HAMBURG, - coritrolling-the flow of spirit

. to drums through an extensible brass filling mozzle
projectingsinto the £i1ling hole. The spirjt supply ..
. pgscsles through g filter fitiead I to the main in the filling
shad.: - . - 7 ooty . v ER R
oL . Filling is by weight on 500 kilograni - =
“scales; .get in the floor and manufactursd by BI(%,ERB;A s
Waagenfabriek, Wilhelm Kraut, Komm.-Ges. 5 BALINGEN,"

" wirttemberg: dials’ by Aigust Sauter, EBINGEN, ‘Wirttemberg.
L0 ae ... pdequate earthing arrangements by clip and
-wire-were fitted at each_fillingfwfini;_.v
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TT. Aviation Spirit: Bulk Filling Installation at Reil-head
(35 Filling Points) - - N .

L e The installation i§ of conyventional - .
‘o¥erhead rack design and offers no special features except
an 2laborate form of aluminium £illing head ddsigned to . .
‘fit with a gas-tight. joint -infto -the ‘manhole of "rail tank
cars.._The £illing head comprises a gas-tight manlid )
~incorporating a f£illing nozzle or tube fitted with a..
quick action shut-off -valve, actuated by a float, . - - ' .
‘controlled by the level of oil-in the rail tank.-car. A
_¥apour .raturn. connection in, the manlid is made through.
flexible kerbside pump hose to a’'main pipe léading-back
_to the storage tank. The whols unit is carried on a. Jiv
and .is lifted into place by a ‘small “hand-operated winch .
fastened to the oil. riser pipe from which a flexible 4"

~armourad-hose-connects ~jrto-the-manlide; — -t e

Y The manufacturers of thé'manlid assembly,.
¥no¥n unddr the patent name of MUniversal Mannlockdeckel ,
Typeg-’Ga-sometsr.“, are’ WILKE—WERKE AcGa, Brau;nschweig_. .

“






