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fires, the order to attack the fire must be given, if possible, before the
individual fires have united into an area fire. This presupposes that the
responsible director of the fire fighting of an entire air rald protection
center is, without question, a fire department expert. He must also have
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sufficient knowledge of the loecality and its potential dangers, to be in
a position to judge
3tb'it. A change of !

are fenlliar with local corcditions must, therefore, not be made. 1o}

the same reason, while & f{ire 1le belng atlacked, the comand ghould nct
1 ¢enking commander, not acquainted with the locality, who

happens to arrive at the scene.

Quick and sure transmittal of orders directing fire-fighuing units to
the scene of a fire is only possible by radio. This is especlally true for

those units which are iocated outside tihie 2ir raid protection center or

which have already been moved to stand-by points., Vith the advent of area

bombing, all telephone connectiones were, as a rule, immediately put out of

operation. Messengers were wounded or crashed with their vehicles. Unit
commanders, after a long walt and on the assumption that the command post.
was knocked out, went ahead according to their own judgment,

It 1s important that the stand-by points be staffed sufficiently with
personnel familiar with the locality, and that this personnel rezonnoiter
the approaches to the fire before the departure of the units, Such action
18 necassary because the turning around of a motorized cclumn in the ruined
streets 1o very tlme-wasting, 1f not impossible.

Regimaents and battalions were generally not located in the air-raid




protection centers themselves. Especially where they were made avallable
for the protection of rather large areas, they were stationed in the country.
Distance to the fire wuas of no concern since, as a rule, the equipment was
moved to the viecinity of the localities where an attack was exrected by
reason. o the air situation reports.

At large fires, or when danger alr=ady existed that several filres
would unite to form an area fire, the units were not directed to specific
points but the endangered area was surrounded. Every unit received a
certain sector with the mission of holding the line and keeping liaison
with the flanks at all costs., 1f the situation permitted, the units were

to save single objects within their assigned sectors.

The encircling rine, in consideration of the probable spread of fire,

must be selected so that the units can actually take the positions ordered.
The retreat of a unit once committed in an attack against a fire nearly
always results in the loes of the entire hose equipment. In such cases
the units were practically elimine ;ed by tiis loss.

When forces strange to a locality are employed, 1t has proved advisable
to divide city maps by means of a grid system and to direct units to specif!
griad squaree, since street signs are often destroyed anc street names are
illegible on pocket-gize maps.

According to each individual situation, the encirclement is slowly
clcsed by a simultaneous advance, or the entire burning area is pushed
DaCK., " general it is advisable to proceed slowly and to let lost places
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The area lying inside the encirclement must be considered completely
lost by the command. Simultaneously with the decision tc¢ abandon the area
in question, the order has to be given for the evicuation of the persons
still in &ir-raid shelters there, and for the withdrawal of fire=fighting
units still operating i1n the area. In speclal cases, fire-fighting forces
may be permitted to remain within the encircled area for the protection of
especially important buvildings, provided a route of withdrawal 1s assured.
It happeried frequently that units were cut oftf by the fire and were lost.

Experience at large fires has taught that human beings in shelters
are physically and mentally so depressed during the course of a heavy

attack, that, they do nct fles from the fire in time. In constrast to the

panic that normally breaks out under similar conditions, people were usually

completely apathetic. It was difficult to induce them to leave the shelter.
This phenomeanon is traced to the increasing lack of oxyscen. Even air-raid

§
bunkers within a center of conflagration offer no security. Aside from
the heating of the masses of concrete, the fresh air suckesd 1in by the
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ventilators becomes steadily warmer and poorer 1n oxygen. Unless especially
favorable conditions exist, e.g., location 1n a park or a fairly large open
area, 1t 1s advisable to clear even bomb«proof bunkers as soon as the
danger exists that the surrounding area will be afire.

1f people are cut off by fire, they have to be brought out under

. Al o/ \
protection of water. For such cases the plan was to form “water-lanes."
A curtain of water was pushed down the street by positing hosemen every 50 m,
P J

I'hese hosemen doucse each other with water, and reduce the heat and ) f
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Individuals as well as small groups have repeatedly been mcved out of
burning buildings under protection of water. Whether, however, water-lanes
were actually used extensively in the last phase of the war is not known.
It is open to doubt, however, wheiher in view of the comparatively unwieldy
organization within a large area of fire, the necessary power numos could
be brought up quickly enough. Every possible means therefore must be
employed to get people 1nto safety early, 1f thers 1s danger of a
conflagration., OSvecial actions such as the formation of water-lanes always
are a detriment to the actual work of fightiag the fire., 1f such a
situation arises during a large conflagration, 1t may permit the fire tc
and thareby cause a catastrophe.

The problem of water supnly caused considerable difficulties in mrany

cases, especlally as demands incweased during the course of the war. The

problem was nevar s 2d completely in a satisfactory manner. OSince neacetime

installations were sufficient in the first two years of the war, supplemental

measures wa vaken too late or were never pushed with sufficient enerpy.
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These difficulties frequently led U0 a discussion of the question why

with water., Chenics

and faster, such as foam, carbon
Their field of application

exlst apainst the use of

to the ponulation.

demolition. The
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was to cause the buildings to collapse. Wooden construction and iron beams,

however, prevented complete collapse in most cases, so that the desired

effect did not come about. The possibility of "blowing out™ the fire with

the aid of air pressure from bombs was also discussed. Tests w2re not made,

howaver, on the assumption that the necessary pressure would also cause
undesirable destruction in the vieinity.

Alr foam - in its real sense not a special extinguishing agent but
rather water which is held in finely divided form by the small foam bubbles =
may possibly be able to supplant plain water some day and thereby decrease
the demand for water to a mere percentage of present requirements. In its
oresent form and application, however, it lacks effectiveness in depth
since it cannot be thrown as a stream under pressure. The mass of foam
flutters like snow flakes and is torn away by the gases of the fire. 1Its
application, therefore, is limited, fur the present, to extinguishing
bpurning liquids.

In peacetime an adequate supoly of water for fire fighting in the
serman cltlies was usually assured by highe-pressurs water lines. Only in the
peripneral areas and for industricl plants situated away from the c¢ities
were additional supplies of water necessar In the first stages of aerial
warfare fires were fonght almost exclusi by tapping the water mains,
The failure of sinrle pipelines is of no consequence when the system is
anpropriately lald out with belt line )d several separate feed mains.
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creation of a water supply for fire fighting independent of the water mxin

18 possible by installing surface or subterranean water tanks or by using

sireams, ponds, etc.

A medium-sized power pump feeds about 2 B-type hose lines, which at

J

4 atmospheres of pressure at the nozzle will throw about 1,000 liters per

mirnute with a 20-mm nozzle. Used for 24 hiours continuously, which is not

unusual in large fires, this amounts to a water demand of 1,500 ebm for one

powar pump, It follows from this, that within municipal building areas it

1s hardly possible to assure the necessary amounts of water 1in artifically

constiructed collecting tanks (water pools). It has furthermore been shown

that due to sespage, evaporation, ice formation, and damage to the banks

by bomb hits, actually only a fraetion of the calculated amount of water

18 available.

A really adequate water SUpp 'y can only be attained by the exploitation

of running and standing waters,

Y

provided th.t terrain econditions permit

oringing the water to the alr-dafense center., A cystem of canals or larpge

Ylpes leading from the

JLATS

Waterways is an even better sol tion. It should be

'

§

noted nere that at suction heights of more than 4 m, the efficiency of the

pumbs decreases considerably

Experience has taught that installations tor fighting fires alone

are not sufficient., The fire-ficht Lng organization mus?, be s pplemented by

"preventive fire orotection®™ which eonsiste of measures for the prevention

I fires and their limitation, By fire limitation is naerstood the division

plants, warenouses, or builte-over




areags into "fire sectors™ by precautionary structures or breaks (open spaces).

These serve to prevent the unhindered spread of the fire, they are bordered
by fire walls, fire-proof ceilings, streets, breaks, or waterways, under the
protection of which the fire department begins its attack. The objective
f a fire-fighting attack is to localize the fire at least to the fire
sector corcerned. On the other hand, it must be admitted that anything of
value within the fire sector is lost. It follows from this that the smaller
the sectors, the less are the dangers and losses. In actual practice the
wisghes of the fire department here oppose the economic structure and have
tc be balanced with it.

These observations apply equally well to air-raid protection. As a
rule the smallest fire sector is8 a Bloak of houses, bordered by streets,
[f the fire Jjumps from one block to another, the danger cf a large conilagre-
tion is present., The fire department will be aided in localizing the fire
to the sector corcerned if the breaks (clear spaces) bordering it are wide,

flames find little tec feed on in the interior of the block, and

lastly, if the job of fighting the fire is not hindered by constiruction in
the courtyards. In estlmating the situation it must also be noted that
a collapse towara the street must be expected after the building has burned
for some time. According to experience, the rubble covers the street to a
depth of 1/2 to 2/3 the height of the building.

From this it may be decducecd that in old city areas and in cities which
nave Kept thelr medieval character to a great extent, the danger of large
fires 1 prominent Responsible fire chiefs with a thorough knowledge

make the hard decision to abandon an
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area of some size correctly and in time.
The old Hanseatic city of LUbeck is a typicsl example of a city which
has to count on the possibilities of large fires. This was true in peacetime

as well as under conditions of aerial warfare. Because of this fact,

Libeck had the largest orofessional fire department in Germany in proportion

to the number of its inhabitants. The heart of the old city is situated on

w

an egg=cshaped island of about 1200-m maximum length ani H00-m maximum width.
The western half still shows all of its medieval character marked by narrow,

irregularly lald out courtyards, long bulilding blocke,
end narrow angular streets and alleys. The eastern half, already frequently
alflicted with serious fires, shows a certein loosening in the street network
and ¢cnsiderably lesser height of construction.

The western half of the heart of the city was almost totally destroyed
by fire in the first® large air raid, although the enemy, aside from a few
hipgh explosive pombs, dropped stick=tyove 1iricendiary bombe almost exclusively.
In those days incendiary bombe were considered relatively harmless incendiary
agents, Regular hunts were conducted in other cities to earn the reward

for rendering them harmless.

In the dencsely built-up court yards and the many-storied warehouses
ntf the old Hanseatlic city, the fire guards noticec the hits tco late or
were unable to get soon enough to the numerocus seats of the fire. The
develcping fires found plenty to feed on in the masses cf wood in the old
roof trusses, dried oul by the centuries After a short time, the entire
western pvart of the city was clothed in smoke and flames. Certain

$ - . t am ¥ A . b’ < . .. b - . Ie' .
delliclencles became obvious 1n this first large area fire. For example,




the fire-~fighting aid came %00 late. Under the conditions of eonstruction

described above, it is doubtful, however, whether it would have besn techni-

cally possible to prevent the individual fires from becoming a large area
fire, after a mass release of incendiary bombs.

A similar danger exists when highly inflammable material is stored
within apartment blocks, industrial installations, or warehouses. The
residential areas of Berlin, for example, are interspersed with medium-
mall=-sized industries in the northern and eastern sectore of the city,
where fires set difficult taske for the fire departments. In general,
nowever, even in these cases the fires were restrictec to a fire sector
since Berlin nas wide streeVs throughout and since the houses of these
sectors of the city are built solidly with low, flat roofs.

1t can Le seen from the foregoing observations how lmportant open spaces

types are within municipal bullt-up areas. OSuch construction aids
of the inhazbitants as well as the fighilng of the fire. Under

|-

the slcgans "Reclamation of the Cities" and "Clearing the Courtyards of
[rash," it was attempted even during peacetime for hygenic and technical
reasons concerning the fire and police departments, to open up those parts
of the cities that were especlally endangered and to create clear spaces.
The attempts, however, met with no success. On the other hanc, cities must
attempt at least to ,. C 15t open spaces. l1n spite of warning

department, the city ol Kassel hau constructed

ver the palace square After a heavy

a Be&a of fire. stead of serving

he threatened i1nhabitants and as &




starting point for fire-fighting and rescue activities, it hastened the
catastrophe on that 4ay and considerably increased its awful effects.

In the first ysars of the war, German industry had hardly any losses
from large fires due to air raids., On the one hand adequate compartmentation
and proper architectural layout dividing the area into fire sectors elither
existed or was carried out. On the other hand, the stick-type incendliary
bomb is harmless againet a well-organized system for protection of plants
against air raids, unless the nlants are especially sensitive to fire,
Damages of any ccnsiderable proportions only occurred when high-explosive
and incendliary bombs were drooped simultaneously and in ¢reat quantitlies.
Desiruction, however, wds mainly the result of high-exrlosive bombs, often

without fires of any consequenc nly in the wood=working and

the largest woodyarc fires destroved a

L=

number orage plles extenaing 1 2ries for apbout 1000 m. This

was the only industria ire with ast fifty yeare in Germany, which

sense of this discrssion. All
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the construction of fire walls 10-12 m high every 200 to
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The above-mentioned experiences with woodyard fires prove what darger
he tremendous and completely dried-out masszes of wood existing
onstitute. 1tlies or sectors thereof which have retained theilr
medleval character 1n this regard are compzrable to extensive wooaqyards
technique is concernecd. lIn case of fire, a total loss 1s
that will meet the test are crestec by
cities spread mairly from wooder attic
to wooden attic, the city of Budapest is said to have directed that no
inflammable materiale may be used for the construction of staircases and
ati1ics, [ 8\ measure 1s carried out, the danger of a large fire, even
aerial warfare, 18 considerably decreased in purely residential districts.
There were n

rage tank areas in Ge

installations and fire-~fighting methods was therefore tried out only

ax imentally xperience gained during the course of the war taupght
that sensitive deficiencies exist in petroleum pleants in
usually adequate constructional compartmentation, and that
Xt
The vulnerabl ! ity 13 d1e8s in the open pipe lines
which traverse the entire plant They connect neal : sroups of bulldings
safety achleved by
run out aflame, reach
time throughout the
theref{ore, orderecd %o block the pipe

embankment one mcter wide.




Fire-fighting tests on burning oil tanks were frequently conducted
in the port of Hamburg, where a large tank and 20,000 to 30,000 liters of
berzol were available for each test. After letting the fire burn for
about 10 minutes, the flaming area was covered with foam while the outer wa
of the tank were cocled at the same time. In most cases it was rpossible to
extingulsh the fire, but not always. Any failure was laid to too lipght
a foam cover and to 1nsufficlient cooling of the tank walls,

Numeroug fires in storapge tank areas durirg the war showed that these

teste were mace under conditions which rarely corresponded to resl.ity.

It nappened only rarely that the tank cover was torn off, as had been

assumec in the tests. Even in these few czses the tear was not smooth.
rarte of the cover or of the side wall reached into the interior of the
tank and dircped into the fluld. Under such ¢ lLtions fire-fighting
attempt was useless since it 1is ] Lble U0 cool these glowing pleces

of iron sufficiently. ‘O&am O | uccess except en the level

of the fluicd

irito i L and

set, Lthem near

{ the fluilg

fire departments were




problem of bringing the foam inte the fluid without tco great a fall when

-

the ccver was torn off. An attempt was made to lengthen the foam line with

ari asbestos hose which was to reach the level of the liquic, the foam pipe

being pushed over the unper edge of the tank with the aid of exterg.ion

ladders and later with special foam poles. The results weire unsatisfactory.
In the last nhase of the war an experiment was to be made to cut the tank
close to the level of the fluid with cutting torches in order to pasg a
pouring pipe through the orening. These tests, however, did not reaich the
exenutlon
storage tank ireas saroge irom the fact that
so that the contents ran out aflame, filled

nboring tanks by heat radia

Llly within a short

wl.

[ar thht.
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generally are so rich in gas as to exceed the point of explosion, the
phenomenon can only be explained by the fact that the little water present
in the foam not only vaporized immediately but also broke down at once
s0 that the oxvren rnecessary for the exnlosion was released, Foam may
therefore not be uvsed if the burning liquid is still more or less within
an enclee+d area. In borderline cases the tank must be constantly cooled
voth before ond during the foam attack.

A ohenomenon so far unknown in city fires is the "fire wind." It was
first observed in Llbeck. Firemen renorte+ that they had to hold onto the
nose lines in order not to be hurled into the fire by the force of the

wind or suction, These reports were l:iter verified by similar obsecrvations

in Lelpz where the fire wind was so strong that vehicles were overturned,

Yowar pumps on runners were set intoc motion, and peocle hurled to the
ground so violently that they suffered severe injuries 1t is not known

-y O

wnether fire winds with equal effects were observed in the larger f{ires
during the last months of war. Science has not yet given an unequivocul
explanation; it may be that a comparison with the enormous prairie and
forest fires of America will bring us closer to a solution.

As early as the fall of 1939, an Englishman asscrted that fire would

dangerous weapon in thlis war., The course of the war proved thils

prediction in & manner reminiscent to the city fires ol the early middle

a,’es.,

The science of fire fighting will progress Problems

- .

' apparatus, of extinguishing agents and ! which were ralsed

during the large fires, will be solved ) - fire-flghting
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tactic, however, will always stand fast which says that extensive damages

from fire cannot be prevented by fire-fighting measures alone, but
always have to be suoplemented by installations and measures for the
prevention and localization of fires. This means that as long as human
Living- and working=quarters are expcsed to fire by airplane action, the
cuccess of the fire fighting will always depend on the ratio of power 1in
the air.

Absolute control of the air assures the use of the weapon of "fire®
without any resistance.

[eifned: ] Dr. Meyer
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