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1. OBJECT OF VISIT.

The Siemens Plania Graphitising Iactory at Meitingen.
(Bevaria), which is 18 ¥m. Horth of Augsburg on the rosd to
Donauwdrth, was visited on 18th September, 1945, it is
normally concerned solely with the graphitising of amorphous
carbons from Siemens Plania's Carbon Factories (and .on
occasions from Griesheim I.3.F.), and the subsequent
weehindns operations.

€. INTRCDUCTICN.

The target was 1included in the list for the Team in-
specting Aluminium Reduction Factories, in the belief that
amorphous carbons used in that industry were made there.

It was found that, in fact, Heltingen only pgraphitised,
and that their sole connection with the aluminium industry
lay in the supply of the circular cathodes used for the
super-purity aluminium furneaces operating on the three-
layer process, and on rare occasions also of some rect-
anguler blocks for the ordinary reduction furnace cathodes.

The members of this Team did not feel themselves
qralifled to undertake a critical investigation of the
graphltising »n»ncers, but &s they were on the svot they.
took the opportunity to make a fairly brief inspection of
the Factorr and to obtain some detalls of furnace con-

structlon and operation. We did not inspect the machining
shop. '

do graphitising was beins cerried out at the time of
the viait, but & start had just been made, on instructions
from the Qccupylny Authoritles, with some jobbing work
in trelr mechine shops.

Se PERSOWHEL IWURAVIEWED.

Ur. lilnstring (llenager); Herr CGerhard (Production
Supsrintendent); Lr. dubmenn (Electriczl Englneer).

4. BOIB DALAGE.

Tnere was no uanege whatever from bombing., (It may
te worth mentioning here that this wes the only actory
we nad seen wiere foreign workers hea not &t the time of
tne collanse proken out into an orgy of vetty dursge and
lootin.., “here had been no damase either by militery
ooceratlons or wersonnel).



§. M u Akl UESURIPYLOL UF FACTORY.

“eitincen was chosen for its proxinity to the new
sornea-electric Stericon, At that tlae nower develon-
comerently aheed o7 consumption, and tariffs

© ne "favoireble! were beinj offered¢ to attract
craey It anneared that later, when the demands for
power ere tne toeriffs hardened comsiderably, and the
Lana_enent COdOlElne” aoout the pricez they had to may
for ma;e; i'or tneir letest exhtersions.

The Works were first built in 1228 with small fur-
naeces of l2-~ton capzcity, giving an annual production of
6,0u7 tons. Progzressive additlons were made, so that by
1930 the oustnut was 10,000 tons. Durin:g the wer there were
inirther extensions, thﬁugh the full programme was not com-
preted gt the time of the collapse. The oubput planned
was 25,070 tons rner snnuni; the peslr rate rescned was
15,02¢ tons ner annum.  The latest developments used fur-
nacesz wlth & censcity of 6. tons, taking up to 7,500 KW..
gach.

The great bulk of thelr production went to the steel
industrv, which expleins thelr expansion In recent years.
“ne lerzest size of cavbon which they graphitlse weas
“iven sa 500 mm. square, l.e. sbout 20", but we cannot
see why there should be this limlt, and this may refer
to their capscity for machining operations afterwards.

We did not study the lay-cut of the Works, but there
is plenty of room, wlth good =ccess. In addition to the
rurnece fon=es, there was & lMachine Shop for turning and
threading finished electrodesa. We did not visit this,
nor cid we visit the Laboratory.

c. POWZR SUPPLY,

Powey comes in =2t 11,000 volts from tne Lech Power
Station. “here 1s glso & connection to the Grid, ‘the
tetal consumption at the ‘sctory wes glven as 9,000,000
“Wi. per wonth. Yhere are a nwiber of individual trans-
formers, and each of the larre furnaces has one to ltself.
‘hese operate from a single vnase, to delliver uo to 5C,000
amps at 50/150 volts, with 32 taopings for reculation.

The nsture of the nrocess calls for cereful juggling to
balance the cemand on Eke three phises, which can only be
Jone by operating several furnaces simultanecusly.



7. FURNACE DETAILS.

(). General Construction. The detalls of their latest
furnaces are indicated in the attached dagrammatic sketch.
They are installed in a building about 200! long x 90' wide,
composed of one main central Bay and an Annexe at either
sicde. The furnaces are arranged at right angles to the
length of the building, off-centre, so that one end of a
furnace is close to the wall of an Annexe, and there is a
wide ganpgway down vnast the other enl., 'mey are served Qy
a heavy overhead crane, There are about 12 furnaces.

The furnace proper consists of two end walls, and a
floor bullt up in & pit to the level of the shop floor.

The end walls are built of filre-brick 7! higzh, 12¢
wide, and about 3! thick. 1There is a cleasr s»nace between
them of about 60', which is tre effective length of the
furmece. hese end walls are reirnforced with buck-stays.
They are plerced by sixz sguare gra-hite conductors of
300 mm. {say, 12") side, which project into the furnace
for a distance measured at 32 cm. (12"), and outwards
£ somewhat smaller distance. “These-slix conductors are
arranged in two columns of three at a distence between
centres of about 7', thougn this was not measured exactly.

Contact at the outside is made through side plates of
copper held by hollow water=-cooled clamp plates, with a
hollow bolt through each electrode to pull up the con-
nections. ‘these polts are water-cooled. Water connections
are by rubver tubln-, the three electrodss at each slde
being in series. -

This arrangemsent is reneated &t the cother end of the
furnace, so that there are six carbons leasding in and six
leading out.

The current is supplied through aluminium conductors
feeding the carbons at either end. At one end the lead
out to the transformers is short, but that from the other
has to traverse the length of the furnace. The traverse
is made through aluminium conductors wmads ir channel
section. ‘here are nine for the lead each side, supported
on insrlated standa, end the whole can rTeadily be dls-
mantled when the furnace 1s beinz charged or discharged.
These conductors sare arranged to cross sach other so &s to
ensure even distribution of the current Cetween then.

Ae an experiment, they nave varied the construction
of some of their end walls and incorporated for the grester
rart of the inner face graphite slebs insteac of fire-brick.



These graphite slabs have & deptn of about 1' eech. We
were to0ld that there was & backing of graphite powder
for another foot, leavine: a foot of the ordinary outside
fire-brick. We were told that thls experiment was very
successful,

A 1ot of enpnsasis was laid on the construction of
the floor of the furnace. This was mede by excaveting
e pit, about 4' deep and 15' wide for the full length of
60' between wells, in the Furnace Room floor. This pit
is pullt vp with fire-bricks to = depth of about ten
courses and &lso lined with about 18" of fire-brick, so
that at thls stage of construction there is a "bath" in
the floor about 18" deep and of the same width as the end
wells. A layer of about 2" of sawdust is laid on this.
They use this material quite a lot, and gay that it has .
the virtue of minimising sticking. By this we take it that
-the charcoal formed and left by coking forms & useful
physical separation between the fire-brick and the packing
powter which follows. Above the sawiust there is a layer
of about 12" of pulverised carborundum (g.v.), and on this
~again sbout 8" of their packing powder (Qq.v.).

The bed thus formed ig, after settlement and the
first heating, roughly level with the flo.r of the building,
but after several rounds growth and distortion affect it.
The bottom needs partial or full renewal every two or three
years.

This bottom and the end walls really constitute the
only permanent paris of the furnace.

The charge of carbons to be graphitised is built wup
in layers on tinls prensred bottom for the full length
between the walls, with fillings of packing powder,

When the greater part of the charse has been built, side
walls formed of heevy buttresses of a special concrete
carborundum heat-resisting mixture, which they make them-
selves, are nlaced along both sldes. '[hese buttresses

have cast-in eyes a2t the ton to facilitate cransge. It

was polinted cut that at the temperstures reached in the
furneces, given as 3,000°C., the packing flows like water,
but that when ccoling starts, after power has been switched
off, i1t binds again so that the furnace side walls can be
removed to increase cooling.

Wnen the charge has been built up to the top of the
slde walls, the furnace is covered with slabs of rough
carborundurt. {Reference to this material is made later
in this Report).
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The above describes the construction of thelr large
60~ton furnaces. The older, smaller ones are dullt in a
generally similar fashion. They were described as having
a capacity of 10 to 15 tons.

(b). Packing Powder.  Their special packing pewisr is
e prominent feature Iin the construction and operation of
thelr furnaces., 1t consists of coke, sawdust, guartz-
sand, and grarhite.

Fas ccke is used ~ ash content immasterlsl. It is
around to about 15/20 mm. maximum size in & Jjaw-crusher;
very roughly dried, when necessary, in a coal-fired -
"Didier" vertical furnace; further crushed in a roll-
crusiher to 5 mm. maximum; and then bunkered. Other
bunkers contain an ordinary quartz-gand, and sawdust,
whose anti-sticking virtues were again emphasised when
the paclting-powder plant was being inspected. 'hese three
“iIngredients are mixed 1n a simple "Uraise™ mixer con-
8isting of a horizontal pan with a vertlical axis, in the
proportion, by weight, of about 90% coke; 5% sand; and
5% sawdust. We were told that if too much sand ls used
the mixture binds; if too little is used the "walls
collapse®™, 1.e. presumably, the mix does not bind at all
when heated.

To secure conductivity at the start of each cycle,
graphite 1ls added to the packing powder. This graphite
is obtained frowm scrap, turnings, etc. The proportion
added varies from 1:3 up to 1:l according to the size of
the articles to be graphitised, -They told us that small
articles need more graphlte in their packing powder then
large ores, and that for very amall articles indeed they
use 100% grarhite dust for their packing powder. This
graphite is mixed with the other three Iingredients in the
same "Dralse™ mixer.

In the Furnace Koom the packing powder 1s at present
hendled by grab. There was & suction plant, which, they
sav, had worked well, but during the war they were unable
to obtain spare parts and had had to abandon 1ts use.

{c). ¢Carborundum. Mentlon has already been made of
carborundum. This we understand ss a rather loose des-
crintion of the product that is obtained when the packing
powder has been through the furnace cycle two or three
times. Thers will obviously be pretty heavy oxidation of
the carbon, and the presence of the silica will explain
the formation of an impure carborundum.

-




In effect, it can be said that the silicon in the
packing powder remains &s the coke 1s being consumed.
The actual consumption of coke seems to e falirly heavr,
23 fthelr formal Return to the Hilltary Government shows
the need of about 500 tons of "mine coke" to matckr 1, 500
tons of raw electrodes, 1.2. & consumptlon of about 53ﬁ.

Biz lumps of carborundrm, when they cannot oe used
for the covers to the furnaces already mentloned, are
broken un and re-ground in & special hammer mill to bean
size, for use in rebuiluln the furnace bottoms.

8., OPERATION OF HURNACE.

{e}s Load characteristics. e were told that the
cycle from cold to colc - i.e. empty to empty - is about
ten cays,

When the furnace charze has been buillt up and covered,
as already described, and the bus~bar connections made
good, & load of 1,200 KW. is applied. During the first
nine hours thils load is Increased to 2,000 KWV., andé then
from hour to hour in steps of 200/300 KW. to build up to
a total of 7,500 KW.

The total time under power was given as from 40/70
hours, dependinz on the size and quality of the carbons
to be graphitised. (Thls is for the large furnace. ‘The
grephitising time for the small ones was glven as 12/20
hours).

.We were told aleo that the total energy consumption
was as followss- '

For the old small furnaces pre-war, working :
on "good material’ ... ... ... ... 3.5 Kiil per Kgo
-do=- ~do- . =do~ usinge
"poor matenial™ ... cov see e.e ...6.5 KV per Koo
For the new modern furnaces, working, of
course, on present-day "poor
materlal®™ ... cve ees sas ses e.e 5.0 KWH per Kg.

We were not eble to ascertaein how they determine when
graphitising 1s complete, but, in view ol the temperatures
reached and the impossibility of getting samples, it must
be an empirical question decided by experience. The main
concern, of course, whe power is swltched off, 1s to cool
the furnace down &as guickly as possible without undue
oxidztion. (They do not appear to have any particular



cooling fars, but allow for natural convection through
the roof, asszsisted by the earliest DOSSLble removal of
the side walls of th@ furnaces).

Frequent reference wa~ nade to “woog materlial and
"poor material',. By this was implled materisl which
grapnitised easily, and therefore did not take e» undue
amount of power, as opnosed %o material wnich tock & lot
of power to praphitise it. It was clear that aurins the
war the electrodes which they recelved ndd been made
irem raw materials which were lesp easy to graphitise.

We did not near of any scilentific expert st lelitingen
with whom to discuss this guestior, and we have an idea
thet thie sclence of the nrocess was concentrated at the
Siemens Planiz Head Office, and that the lianarement at
leitingen were the practical people. Luring a conversa-
Tion with Lr. Hubmann we mentioned thne effect of iron or
other catalyst in minute guantities on speedinag up graphi-
tisation. Hhe agreed to that, but imnlie& that it was not
a matter on which they nec mueh xnowledce, They just had
to Co the ovest they could with the carbons which they
received.

(b). Labour. -The total labour emnloyed at the Works,
1nclud1ﬁ~ administration, wee 350. he great majority
of these were pald on pilece-work.

Basic wagzes had not altered since before the war,
the prices of materials heving been controlled by the
Reich to prevent justiflication for wnge increases. At
the teginning of the war continuous shift wor<, wiich had
previously celled for 42 hours per week, was »ut up to
56, the chan—e-overs being achieved o1 Sundays by 12-hour
shif'ts for two 3undeys ont of three.

fe far as leitingen was concerned, this applied only
to Power House &7 tenuanus and the like, since the bulk of
the work was cone curing the cay under niece-work con-
aitions. [he average earnings of piece-~workers were given
as 20 M, per weekx., At [eitincen, <3 at other places,
trere seems to have veen far less of a differential for
gpeclaliised joos, &nd the cniel attraction to people
en#aged on heavy and not Jobs seems to have been the
nrivilere of buyin: increased rations, It was freely ad-
mitted that the work of char~cing and dischears~ins furnaces
was exitremely hot, srduovs, ana dlrty. Thev had avout
1OV Russian P.0.7.'s on tﬂlo worx., fhey were all ufficers
from a neardy c--p.

-



(c}s Costs. We were told that the cost of granhitising
was 25/ZO M. per 10U Xg., aenenulng upon the size. This
excluded machining costs and covered only the graphitising.

When the Fectory was first puilt vower was charged
at 1.5 Pf, ner XWi., whlech they considered good. Althou ch
they hed long-term contracts for this, these did not cover
the extensions, for wiiich the teriff wes progressively in-
cresred, and at the time of the shut-down the average cost
for nower over the Factory had prisen to "betwsen 2. 5 and
2.8 Pf. per ©Wi'. Un the power consumption already cal-
culated; the cost of power per 100 Ko. would come to
10/14 3. :

-10=
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