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1. Summary

The following report is an account of studies of the reaction capa-
city of sleepers in relation to the length and depth of their sleep.
The measurements i _re carried out in rooms in the Federal

Air Raid School at Waldbroel during the period from 1.1561 to
11.8.61.-A total of 617 test subjects - students at the school =
vere tested on 98 test days. The waking signal used was the howling
sound of an air raid siren. When the results were evaluated, the
hearing capacities of the test subjects were taken into account by
means of audiometric measurements.

Since the effects of waking signals on the sleeper are felt least
during the period of deep sleep, the main focus was on this period
of time when evaluating the results. For this period of the least
sensitivity to stimulus,experiments yielded a waking quota of 60%
at a waking signal loudness in the sleeping areas of 60 dB; i.e.
with the house walls muffling an average of 10-15 dB of sound,

the waking signal has to have a loudness of at least 70-75 dB out-
side the building, in order for a sound level of 60 dB to be reached
in the sleeping areas, thus achieving a waking quota of 60%.

A decrease in the loudness of the waking signal of 5 dB caused an
average decrease in the waking quota of 7%.

In addition, an attempt was also made to show that the length of
the air raid siren signal used as a warning does not need to ex-

ceed 60 seconds even for the period of deep sleep.
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3. Objectives and limits of the study

Research into the depth of human sleep was first begun in the
second half of the last century (1, 2]. These studies were
carried out using all kinds of waking stimuli (sound, light, touch,
heating and cooling, electrical stimulus, etc.). Generally, the
result was found to be a curve, the so-called sleep depth curve.
The parameters of this curve were the length of the period of
sleep and the degree of the waking stimuli. The increasing dis-
crepancy in results that came about with the growing number of
studies could be explained by the difficulty of comparing these
stimuli and by the psychological effects of the stimuli on the
sleepers. Thus, we could not simply use the results of earlier
studies, but the reactions to the waking signal used for our tests
had tc be determined. In order to obtain generally applicable
results, it seemed a good idea to carry out the tests on several
test subjects at the same time and to determine the sleep depths
and dispositions of the sleepers only by changes in intensity and
not by means of varying the waking stimuli. It was decided against
changing the waking signal, since the object was to study the
effects of air raid siren signals on sleepers of different disposi-
tions and sleep depths, i.e., the individual significance of this
specific waking stimulus, and thus the susceptibility of sleeping
persons to such signals. Since the levels obtained determine

directly the sound level that must prevail outside the building, con-

clusions can in turn be drawn from this as to the number and form

[text missing]...

4, Description of the measurement system

In order to obtain supporting information about how strong the
waking signals from conventional air raid sirens needed to be for
sleepers with different depths of sleep and dispositions, it was
necessary to find suitable ways of providing the test subjects
with air raid signals of a certain loudness at selected pre-
determinable times of the night. The reaction of the subjects to

5
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these signals was to be observed by means of a light signal system
activated by the test participants themselves. The measurement
system required for these studies was installed in the Federal
School of the Federal Air Protection Association in Waldbroel
where elasses and courses take place at reqular intervals. Since
these courses lasted on average one week and after this period of
time the participants changed, the possibility of the total test
result being influenced by the peculiarities and habits of the
individual test subjects was excluded entirely.

The measurement system for providing the air raid signal and at
the same time recording the waking reactions was divided into two
main parts:

a) the sound production system and b) the reporting system. Figure
1l shows the plan of the entire system,
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a) Sound production system.

The waking signal chosen was the scream of an air raid siren; this
waking signal was played by a tape recorder (Telefunken M 24).

The length of the signal could be varied by a timer progressively
fram 4xY0 sec. to a maximum of 4x70 sec. = approximately 5 minutes.
The outlet of the amplifier led via an indicator device (control
(illegible) for determining the exact sound level) to the inlets
of five muffling elements. These muffling elements were arranged
in such a way that when the first element was switched on there
was a sound level in the room of 60 dB. The other loudness regula-
tors were graduated at intervals of 5 dB below one another soO that
the following sound levels [illegible and text missingl...

1. Dazourgeg.icd: 60 ¢B

<. . 1 55 ¢€B
Se . s 5013
4. " : 45 43
5. " : 4043

[daempfungsglied = muffling element]

b) Reporting system.

The recording program for a maximum of 24 persons was carried out
automatically with the aid of a signal panel. Upon becominc aware
of a signal, the test subject activated a switch that released a
relay on the signal panel and thus caused a number to light up;

in this way a number was assigned to each test subject on the panel.
The signal panel contained four rows of numbers so© that all 24
numbers were repeated (illegible) times, corresponding to the
(illegible) partial periods of equal length (Figure 2) into which
the whole waking period was divided; only during the time period

of the first three partial periods was the waking signal given in
the sleeping areas, i.e., if, for example, the switch clock was set
at 1x30 sec. = 2 min. waking period, then the signal was broadcast



by the loudspeaker only for a period of 3x30 sec, = 1.5 min. 1In /9
this way, those sleepers could also be determined whose suscept-
ibility and reaction times were greater than the waking period of

the first three partial periods of the waking signal; thus the
reactiens of the sleepers to this waking signal could still be
recorded during the fourth period of a time span that corresponded

to 30% of the effective waking period.

1, Partial per. 2, partial per, , 3. partial per. 4. partial perigd
|1.‘re11per. 2.Teilper. 3.Tellper. 4.Teilper. i

o | ] !
\ - -
Vv
. Dauer des Signale® auration of the signal
\ S
Vv

Zeitdauer gur Regisirierung des Signalse
duration of time for registering the signal
Figure 2



S. Carrying out the measurements

The warning system was put into operation according to a program
worked out by the Phonetic Institute; pages [ill.] show the pro-
grams worked out during the testing period for setting the signal
system, Then the data from the signal panel were transferred to

an appré}riate diagram (an example of one of these diagrams is shown

on page 62 [German text].

a) Participants

The test subjects were people taking courses at the Federal Air Raid
Protection School in Waldbroel. Since the ages of the participants
ranged from 16 to 70, and the participants came from the most
varied professions and sociological backgrounds, the results obtai-
ned over a long period of time can be considered representative

of a large section of the male population.

b) Waking signal

The types of waking stimuli were already determined by the objec-
tive of the studies. In selecting the signal it was very important
for the psychological effect of the waking signal

to imitate as closely as possible the natural frequency of air raid
siren signals. For this purpose, the howling sound of a 5 KW air
raid siren was recorded on tape used to make a test tape that could
be used in the [111.) test system, Fig. 3 shows the results of a
frequency analysis of one of these siren signalsl.

Since these tests were carried out with a maximum loudness of [ill.]
dB and a minimum loudness of 40 dB, the sound study is largely 1li-
mited to a frequency range of [il1.] Hz.

1 Measured via quinten filter (distance of 30 m from the siren)
on 7.10,58 in Butzbach/Hessen.

/10
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¢) Audiometry

Since the participants in these studies represented a cross-section
of almost all age groups and professions, it was necessary to make
a generally applicable determination of the reaction capacities

of the participants, i.e. to determine their hearing capacities.

Essentially three subjective methods of measuring the hearing capa-
city can be differentiated:

10
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evaluative measutementsl), comparative measurementsZ), and mea- /12
surements of threshold curves [3]. Since in the case of waking sti-
muli it is not a question of evaluations as described nor of compa-
risons of two sounds, the hearing capacities were tested using the
last method [4], by determining the hearing threshold curve [5,6].
In this method, the observer determines, depending on the frequency,
at which time the neasurement tone is no longer discernible, or becomes
discernible again.

Normal hearing within the frequency range being used for measure-
ment was important for these studies, i.e. anomalies between 200

and 2000 Hz had to be taken into account in the evaluation and pos~
sibly eliminated. On the other hand, the decrease in the upper
hearing range, i.e. normal hearing loss associated with age, did

not need to be taken into account at all, as even at an advanced

age hearing loss does not go below a frequency of 3000 Hz. [7].
Hearing 1losses resulting from working conditions or other circum-
stances also did not need to be taken into account, as long as

they did not fall within the frequency range of 200-2000 Hz. Fi-
gures 4 - 7 show the average normal hearing ranges of four age

groups.

1)

In the case of evaluative measurements, the observer asks the
subject to rank a tone, for example, “"half as loud" or "twice as
loud" as another tone,

2)
In the case of comparative measurements, the loudness of an

unknown sound is compared to one that is known.

11
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6. Results of the measurements

The sleeping period was set from O - 5 o'clock; 60 minutes were
divided into 4 mesaurement periods, so that the sleeping period
from 0 = 5 o'clock was divided into 21 possible waking times.

In ordeg.to cover all the possible waking patterns, given 21
possible waking times and 5 degrees of loudness, 105 individual
measurements were necessary (the degrees of loudness ranged from

40 - 60 dB in 5 dB steps). Since one course at the Federal Air Pro-
tection School generally lasted one week, after subtracting the
days of arrival and departure there remained only 4 measurement
days at the most in one week, or rather 4 nights. The results were
obtained during the period from 1.15.61 to 11.8.61. Measurements
were taken on 98 days and 617 test subjects were tested, the average
age of the participants being 43.88 years.

The most important results were obtained in two parts:

a) Determination of the reaction capacity

The depth of sle2p and thus the reaction capacity of the test sub-
jects was measured in relation to the duration of the waking sti-
mulus and its loudness., When determining the duration of the sig-
nal, an effort was made to reach an optimum between the reaction
time and the sensitivity to irritation , i.e. the duration of the
signal was to be measured in such a way that the perception time
could not be too short nor yet too long so that the waking signal
would be considered a disturbance or an annoyance. A waking sig-
nal duration of 45 sec., or a time period of 1 minute for recor=-

ding the signal, appeared to us to be optimal in this respect.

The division of the degrees of loudness into five graduations of

5 dB each had the following effect on the waking quotal).

1)By waking quota is understood the sum of the waking figures

measured during the partial periods; Figures 11,13,15,17,19,21~-
30 give the waking figures, while Figs. 12,14,16,18,20 and 31 show
the waking quotas.

16
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The waking quotas were calculated per loudness gradation from the
sum of the waking figures without any consideration of the time

of night. For the five loudness gradations the following pattern

emerged:
Phase 1 (60 dB) : waking quota = 79%
“*hase 2 (55 dB) : waking quota = 72%
Phase 3 (50 dB) : waking quota = 66%
Phase 4 (45 dB) : waking quota = 59%
Phase 5 (40 dB) : waking quota = 52%

Evaluation of these data would give the following picture: with

a decrease in sound level of 5 dB, the waking quota was reduced

by about 7%.

Since, however, no calculation of the time entered into the waking
quotas given above, and the values for the different [111.]
represent average values, accordingly the calculated percentage
reduction in waking quotas of 7% should be considered a guiding
value. Therefore, for certain times of the night there are devia-
tions fre- this value that are greater, the deeper the sleep at

that point in time.
In general, human sleep can be divided into three phases (Fig. 8):

a) the time of so-called deep sleep, b) a transition zone that
Leads from deep sleep to ¢) the zone of shallow sleep. This
chronological sleep curve pattern can be detected in the waking
quotas measured for all degrees of loudness., as is shown by Fig.
9, It can be seen here that, regardless of the degree of loudness,
the deepest sleep was found between 0,00 and 1.15 a.m.l), i.e. the

sensitivity of the sleeper is lowest during this period. This ob~

servation is verified by sleep curves given in the literature (Fig.

10), from which it can be seen that so-called deep sleep is Teac~

hed during the first 1 = 2 hours of sleep [1].

I)Bascd on this observation, the period of deep sleep was found

to be between 0,00 and 1.15 a.m. Obviously this time period is only

valid for this series of tests.

17
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sleep depth
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Fig. 8

The amount of sleep can be found from the product of the length

and depth of sleep. At a given duration of sleep, the depth of sleep
is greater, the greater the need for revival. Since the greatest /18
sleep depth occurs during the period of deep sleep, i.e. between
0.00 and 1.15 a.m., the main focus should be on this time period

for the acoustical and chronological dimensioning of the waking
stimuli. The studies showed that for the period of deep sleep and
using a loudness of 60 dB and a waking duration of 45 sec., on av-
erage 60% of the test subjects were awakened [ill.]

at 40 dB this figure drops to about 35%, It would be natural to

draw the conclusion that increasing the waking duration to, for
example, 2 or 5 minutes, would achieve a more favorable waking
quota. In our opinion, this would only be useful if lengthening

the duration of the waking stimulus were to produce a significant
increase in the waking quotas and no negative psychological effects

on the population were to be expected,

18
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Figures 11-30 show the waking figures and ratios for the five dif-
ferent degrees of loudness and for different sleep periods. Figures
11-20 show the results for the period of deep sleep (cf. Fig. 8,
sec. a); Figs. 21-25 show waking figures for the time between 1.30
and 2.30 a.m., Figs. 27-31 show figures for the time between 4.00
and 5.00 a.m.

A :trikf;g feature of these figures is that the curves of the waking
figures almost always show the same pattern. With the exception

of Figs., 26 and 27, the main waking figure is always in the second
partial period of the waking time; (in the two exceptions, this
main waking figure even shifted to the first partial period). This
fact can also be observed in the waking curve pattern of deep sleep
(Figs. 11,13,15,17,19).

This means that the duration of the waking signal of 45 seconds is
sensible here.

In our opinion, this result makes it appear logical that the length
of siren signals used for warning purposes does not need to exceed

60 seconds even during the period of deep sleep.
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The susceptibility of the test subjects decreased, as would be ex- 127
pected, with decreasing loudness and proportional to the length

of sleep. during the period up to 3.00 a.m., most people were
wakened in the second partial period, but this maxiumum shifts

to the first partial period of the waking time between 3.00 and
5.00 a.m, (Figs. 11-30). At a loudness of 60 dB, two thirds of all
the test subjects were awakened during the first partial period
during the period from 4.00 to 5.00 a.m. (Fig. 26). It is striking
that during the time of deep sleep the waking figure at all degrees
of loudness was below 5% in the first partial period. /28
Figure 31 shows in addition waking curves for various degrees of
loudness (40, 50, 55, 60 dB) and specific times (1.30 and 3.00
a.m.). As Figs. 3la and 31b show, 90% of the people awakened

by the signal were already woken during the first three partial periods
of the duration of the waking signal. Up to 15% are still woken
during the fourth partial period, i.e. during the time of recording
when there is no further waking signal in effect; i.e. with these
people, either the cessation of the waking signal has an effect

or, however, the memory perception causes the nerve centers to be
stimulated and the waking stimulus to be perceived.

When evaluating the measurement diagrams, it was striking that
substantial differences in the waking ratios appeared relative to
the comparative measurements corresponding to the times, e.g. for

a loudness of 45 dB ~t 1.45 a.m. on 4.20 there was a waking ratio
of 92%, while a repeat of the same measurement on 7.13, produced

a8 percentage of only 60X, These discrepancies observed from one
class to another and also between two measurement days can be ex-
plained as follows. The variety in the sleep curves (ecf. Fig. 10)
of the participants as well as the artificial effects of narcotics
on the sleep pattern may be determinative for the sleep depth reac-
hed at the waking time and thus also for the sensitivity or percep-
tion of the participants. It was also found that a higher number

of younger participants reduced the percentages for the waking fi-
gures, i.e., in other words, the higher the average age of the

class, as a rule the better the percentage of waking [text missing)




"Depending on the areas of responsibility and interest, even during 129
the apparently complete unconsciousness of sleep there remains a
residue of waking perception that does not, of course, reach direct-
ly detectable consciousness, but can be deduced from the suceptibi-
lity to corresponding stimuli.,,."

The explination for the varying effects from one day to another

can be found in the lack of information about the course of the

day and its psychological effect on the participants. In addition,
mutual wakening of the participants by one another cannot be regu-
lated or eliminated.

The phenomena listed above are not, however, deficiencies that

are determined by the construction of the test and the measurement
system, but they represent natural phenomena of disposition and

normal processes and should thus be treated as such.

b) Evaluation of the audiograms.

The evaluation of the audiograms is of great importance for deter-
mining the reaction capacity of the nerve centers of the test sub-
jects. A sleeper who is now awakened does not necessarily possess
a deficient reaction capacity. It is entirely possible that the
sensitivity of the nerve centers of the test subject is normal if
the degree of the waking stimulus reaches the level of intensity
that suits his ear.

The change in the reaction capacity of the nervous system during
sleep consists, regardless of the results of audiometry, not just
of a reduction in sensitivity to exterior stimuli, but also of a
decrease in the perception capacity, [1], a “non-hearing" and
[text missing]

explained by the hzavier participation of young test subjects des- /30
pite good hearing cezpacities.

Basically it can be said that an abnormal hearing capacity in the
frequency range up to 2000 Hz results in turn in a greater sensiti-
vity of the nerve centers. Hearing losses of 5-10 dB within the
given frequency range can be disregarded. The reasons for a devia-
tion from these guidelines lie in the physical and psychologi-

cal make-up and the attitude of the participants to these studies

34



[B]. Thus the waking figure for a hearing loss of 30 dB was 602,

but waking ratios of 20-25% for a hearing loss of only 10 dB were

not uncommon,

7. Conclusion

-

Over the course of a ten month period studies were carried out on
the effects of waking signals on sleepers of various sleep depths,
and the reaction capacity of the sleepers was measured in relation
to the time, taking into account the hearing capacity. For the pe~-
ricd of deep sleep a waking figure of about 60% at a loudness of
60 dB in the sleeping areas was determined. This means that the
loudness of warning air raid sirens outside the building must be
at least 70 dB, if one assumes that the house walls muffle the loud-
ness by about 10 dB. A decrease in the loudness of the signal of

5 dB resulted in each case in a reduction in waking of about 7%.
In addition, an attempt was made to show that the length of the

warning signal does not need to exceed a mximum of 60 seconds.

The results of the audiometry are not so easy to define. It was
shown that the hearing capacity of a test subject was not the only
determining factor for the reaction capacity and the degree of
sensitivity, but these are determined to a high degree by the phy-
sical make-up and the personality of the test subjects.

At this pcint we would like to express our special thanks to the
directors of the Federal Air Protection School in Waldbroel for
their willingness to provide the rooms for our studies and to
satisfy our special requests.

We also thank the pecple attending the school for their support

in carrying out the measurements.

Dieter Krallmann
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Datun Zeit Zeisldauer : Schaltersiellung
Date time dur nof ¢4 —Set :
3.5. 320 . | 5
4.5. a2 " 1

Belegungsstidrke: 19 Pers.

number of persous

Nizht belegte Nr.: 3, 8, 13, 18, 22

unoccupied Nr:

Sonstiges: pit
Remarks )
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Tatu~ Zei?t Zeitdouer Scralierstellung
Date Time Duration of time Setting of switch
o PO o 1 min. 5
-
16.5. 0°° " _ 2
|
17,5. 4% " 2 |
8 2 " 1
Delagungastéske: 24 _DPars,
Number of persons
Yiient belaste Nr.: -
Unoccupied Nr: ; . :
Sonmstigaa: lMeacung am 15.5. euzgefallon d
Remarks: Measurement omitted in May 15
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Date Time Duration of time Setting of switch
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23.5. 1° 1 pin, 1
24,5, 32 n 4

Belegungnstitke: 2%  Fers.,
Number of persons

Filcht delezt: I'r,

Unoccupied Nr:
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J\‘.h)‘,,tb‘u. l’-: 505. JiC"I-.\b .e. ®

Remarks: May 25 night exercise

l'eczung nicht verwers bur
Measurement not usable
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Zeitdmuer Schalterstellurg
Duration of ' time Setting of seiteh

Belegungsstérke: 24

Furber of penans Vs

filcht belegte KNr.:

Unoccupied Rr: g

Sone*iges: . 12.6. keine Meesun;

d

) Remx;kg ne heuarament on JuneJ.J o rD et
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TAR Duration of time Setting of switch |

00

0 1 min. : 3

113

', - Eelegungsstirke: 24
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«~ Nieht nelegte EFr.:
+. Unoccupied Nr: '

Scnetiges:’
Remarks
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Time -Dur‘btion of time > _Setting of switch

Pele"ufge tirke:-
u*ber o. persons
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Datum - Zeit Zeitdauer .chalter.tel¢un{
Date Time - Duration of time Settimg of switch

'17.7.75. 043
v B M e

18, ‘7~

19,70

. 1.
391° 'mgectiviio:
JNw-beQ of persd n§° ‘

s ¢+ P3G oo ve Y,
L.C )-legte'dr.y
Thoccqp{.ed ‘Nrr ks e

B - o —— - ———— —

T ok




e

"

1
i

» . .
L 4 SR RN R
! s | .nm.. u M _

sl w P ¥ 7 BEPEES

g Sad R TR o Hi

it K Rl %
L}
o

e

-, -,

- ..:-‘
P ¢

o

Eae S SR
. _-.?Ys.
. ‘i' _
.y
-I
)y
. v
cxx

-kaitérit
Setting.©

CH
26a
e

SLUPTSCRUQZS

o R 4

B —
.

T'FEm ideasews EEB . TSN
r

‘Blstt

Sheet 26a
ZAABBAICE: ¢ in

- ;
'
2 - X"
i n : 1, A T R pim t ol ™8 s s
> I b o e, LI .\. L Y - ...,.l S1 TP PR 1 ar N "
. “ “u . L . : a.“ ...- -.- s y‘..\omMQ.‘.o‘h.c—\.._\vQ ‘a.ﬁo u”. Ch e . .“m
1 " Pl W 1o T Yy e N ..h....v.....b.qw»ﬁa&wu ‘ .'wm...ﬁ.....ﬁ.m .bwm_. fe Y .H FISRRR 1
L g Wl € € O w - F - R R T e N PRI .
. - " p . o L oo. P - QO L..r Av..\- J.V‘M m " ‘.u.....,“ . Lum‘h.....anﬂ..“* ol . -. ' X ..‘.. : e -o....
: I ST % A ;2 R DY Tl ¢ 3 % PO e A<
! i g i B! . SR % | R T R~ ﬂ “ 222 ae 0..?;-. ...mu ' F ‘- ..h P TR
g % rvexs s T AR g SR L eve o c iR a0
'S s 5 e S e Y Ry Fee - : e Ty 2o
“ Ak . ¢ o 4 Qlo m.n.\. ys i vy - “‘.Qvo | .%..* o m‘ gl R, § .l-...
u ~ : 4 *e - ey X . LB ™ ﬁ.. L - P 2 s
"t . @ - 0w 7o v 5 0@ 2 : L T »h . " z
.. Ll IR Al & LRTe & by 4 TS M g e it ye, gt ¢ Ty
. u R el ., . . (] b . : .-.. . = o be a3 :vu“.t - ¥ .-.n .v.\—‘.-'.’ .....Q v -o..“l .a’.-_. .\1.....-..0.. .- “
- g $ Lwr et S 4 4 4318 . i 3 TR SRR g I it i SR L o L SRR E
e & g . . 4 Y K - < P ur & i .— 18 hUE N 2 e, =
- 3 T - -M mw.w O @ ! L poN r.. y SR R 1 .. R
20 Ko 9N O Do o AR o o ¥ ' o .t
28 P i a LAY, : .‘. ‘ . Nu ...'w.\.‘..f w..&'.sl..ﬁl ' oR T at .- ‘......v... ....
LA T . ‘e . . :
k . : s W WL V..ﬂ.w. : Al S, S )’
Pl : W T, ok, ek o A .
. - o Ve % .4-‘. d . . ~ -
: . ] ¢ R Lt XL - AN S
: et b Tl R, ) Sv
‘. LI I ?..m-‘.:...y . - h.' -A“.-u.o .- N 4 "4 I




SRRy

ST Seese pmvmoumgy
VTV AN

P =% 2 .8 A TN T T LT 3
“ R i * ] e o‘.-.m. L .f\v.sm.u..\. 7 - &V -
- Y

X ok

./ »
. e Qg/}

o.... .Q... . 3
2 |
] % ' - . Ty
S - v - . - !.v .
: “n . m. i e b
' Ve AP Al B iy e
- u .< - o 1 i~ 3 ' F . el
" s S&f o .= G .
. " (5] ".‘ ' Byl - e ~
; ko o TG
- o
1 o > ey
. oo .’ .
Il 1] ‘ ‘ ‘. “V .
i o 5 _ . ..V‘ o
1 ¢ o . Y :
F & oo Qe RN b e ’
~ "y i c& - .-.“...,.. ; 3
‘8 o ' e .......ori.... s o 2 \
. m : Ay 4 ¢ 'y
“ . w 1} .t % . \Q' a.‘.un e ... . .m.
‘ “ . 4 > 3 &, .
~ W @ o B v Foisy o .
‘ . T - . g ... ’ f “... ..ﬂ\ i ’ % » e - ’ r.‘.c.. ..ﬁ 3 \-nn_wb.‘w.r:... . .L : ,....n . . .. 3
p - -“".n...?lh..\ nq.‘,t.“o - e - oia okl u'.u..:.n;.o'c.l.p-u.’.!..’o’.,‘. L el ‘f - ol PO
B N & S et A g b < R TR D ma; - e apelicamn Sy
- - . ’e ‘o u : Lt ﬁ—. . . (2] i . e ..—Q... B BT . . .
] o0 i o o..- wl y Y s, = . 8 4 [~ COf, ..uf— - s... ....\
" “ @ 48 YT s T SRl *ae "L O Nig
: ‘O N - 8 R B i, ot R T T N B _
. ! 810 BRI it - A A N
n . ¢ v R A5
, ’ ...*. - .& okt 2. .
- ' *wer o 84 . )
A & . ¥y .v. A ot 2@ = e
> ! ; $oinh T
» ; ¢ R8T .
U dm . A .‘“ . —.
b " w " e 4 ..o . e ; . ...
NGl - - o s‘UJ LT ISR ARPRR B
o o o \ o Ted vl “
e ST TR n "_.... b

©
3scirke
3lcgf

o
“
s g
1 “oo
- E R m . b k - ... .
3 D ‘I. - 5 = .. ” s or...-.- .
-2 AT - B - SN 1 v E PR
: i 28l < 25 % o o u ., L +ar
S 7 §73 3 BLRA g A 0L
1] -.b- . » ’ »
“ ~ | E1  § R T
' - ® 5 - o ? S gy e
m BNNWS” 2 ....... ~c . .
. . A ey .l ..
_ - i : :




i Kcara . S Tl e
,':. f " o

P

g L U. N.L &
.8-...3.-&.&-&8—' Simy .n
-

.LL‘"IS;::U:.‘;..

._,‘,",_.-_3'.-3‘_;J,_,351

S & mem e S BRI

6-.

e e BT IEEL

el £ o

. . C O Wjeti &)
Sheet 28.:

'.. -y b . ." »
< - - . -,

- 9 . . o L . J‘.
&7 o . s o4
‘Teit ZattAs ay Bchnstar stellis W gk

_..Jh.& __;nng__._JMmuzm:qtiime suubuLRLJnumh.
1245

-, 3
LV
.
*D
Ky
.
S
SRS ]
2
N
.

~ e & e gim o -l -\-.." - '
! L. * b RO o ay L S v
= . » - - ‘5 7--" .‘1 X '.-;‘:“ : . ~: :l' : . =
O] N NEST i N A PO LS S -
; : ' - e Yo lB L ; ¢ .
. ; 36 St Ty . - " " Sl "
' .!" o .9.- P O = '_--:-'-u';-..‘"' ; Sy
- . '3. -~ . 2 igm Ty .‘r\-: ¥ - k> -
: Xe : . s AR - 3
' . . 'y, e - o . 3
- @ s .8 ‘~.'f‘\ o ® . ' R » - i ’
5.’ 'a\ 2 3 & 4 i - -.-" -~ ! o8 -‘.:. .. . e ® K3 n-;
e crs tiptey 2 . et
Number of persons ""'“ '_'."_';'"‘:"'." : 2 | —_p
RS S . i :
ors . ; } R -
J:lvht t ﬁ }’I‘. - 7' ‘, 'J !Z 4 y i W
Unoceupxed Nr.. AR b, e e Lo
Scnstiges: M - ¥ : Lt aah 3 S i ,.- ¥ N
'hmrks “ s " Wy oo ". 5. SOPRAL e i
>
2
x




!
"

¢

wd o sl DaPr

- bt

—

M - — - N ——

1M

;

YALDBRO

BUNPESLUPTSCHUTZSCHULE

et

g

-J"SSR-.S“-...:::I.l'l::I.S:..C:.'8-88.8":8133..'3.-".&.

o 4% ¢

g i e Sal 4 .”". et 1 [ - ... < -3 .
e gt ke A 4 N Z
» ' Q.l .‘; 5 ....| - .QO‘ . v v... &* . v-.l

Blatt 2%

L

Sheet 2%a

Sctalterstellung

Zeltizuer
Duration of time Setting of switch

Zeit
Time

-~
-
Date

Da

075 1 min.

18.9.

e W B ana o e das g ——

- ol @ ..&a...d.f
. . v O
g G.T.J - 1§
.:-. .u s .. N .
[ ) - LN
'l i -
©
e o
.N, .... K 1ot
e ‘. .;n‘ '
< ..... & - ’
u i
il % 4
e SR A ) o
Lo X Y
n.. 0 o

NI A

’

f&m

-

AR Ve s e -

- s

. .s-...)‘. s i
C el .

«
o
x
.-
N
i , ._
“
iy .
Q
- -
a -4 m
% . .h .
. “
oo "
., W
[+¥)
\ '
o ' "
‘ - - .
m & ¢ .;.
b 250 E;
-4 o
«l e ; .
.o o — o..... L
h..m. * . L)
® RN SR 4 (L C N
‘.ﬂ ...~ M.. L e w..m .;«-...‘a-t F bants e ) A
o R RS ET PO WM, - Y
. od & - i ey il 3 y e s -
t“ o "-.. ' . o ,..—...... B ... N ..HJ. .. i ¥ .- ) s
L H g : - y ‘ . > 2 “ -
- n“ 3 o w,,w..... . . : ) . i
Y . ..., .......l..... W a0
: B . i ! .
o fe i s p
@ . = o’ : ;
km ; ‘l, > TP ha - o
= 2 748 ' -

- BE o g iaE N R .
3 o ; .
’” '@ x i 3 g ~ .

@ = ‘l. “ [y .l-. ; ... .
R e :
. . B 1T
e - 4.5
w. 2358 ,. .
- L
.Lw © m £ m.
« » b
z - O . .
L R T
L 5"
L
. . . 5
. a4 ....y.u ) )
.Y .-..... 7 4 .




EEEL L R

-

Time . .~

] . el

' Blatt
. s . ..Sheat 304

) g >
o " Zedtd
by Qu-!tion :}J.t.x;n gcl’

T - P — - P —— . O A o . .

-
. o LR e
o
-
.
4

v

. ? " -
C )
AT & !

.

_,'

. 'I'-' - g. '. -
n'_. ‘.'_':“:?;‘b‘?' k. ;‘.‘ -~

L4l Belegungsstiirke;
g fuper of gersons I, .

T R S
. ~ - .
o . b X"
< e X oy =
P: ‘." ‘;:‘

v e - E
l L~.ﬁ\5._’.f\3".-

2 4

‘20

.

et

-
S
®. 5
e P e
¢
. ' e
o sowt
‘. AN 2
> " - A
.
.l
Ll ol
. .
‘.
247 "0
i
o
- . .
’ “ @
-y - %
v v .3
.
* g
’ - : !
" o ".
e .’.".
? =4
. ;R
-
: )
- . -
-,
&
.




-

- ———_ B W W L e da e e

. m— -
B

-

.- - il -
L .. . . b .
L4 1«.’ o e . \. o "2 .*'. ...u.
. ° > .-' .
.. . . . 4- o .\. " P
- - l:.- - ..O unc . 2 . - '.m-l . . "-s ..c o\-c.
-+ y
“:.m; . NIgie 2 iy ; . . . . :

. ; ; 3% B0, . ofais . i Blised e : ;
..n...m -..‘....‘.-ftg.... .. m..a-... r e ‘J..., 2 .wuo\o . hnr..n,.-’.--ﬁk..n.”...ld L o* S o
St T ey ot TS e I s Lo
iy w ¥ % Wp _ .1_...n~rw." ,.“5.,_" E 0._....? ....v.\.d..’.. ..-.!..".uw.“h...ﬂ. . o S
A @F L T AR wwe N 2 e i i e § ..
e 8 s nd HEl o8 o o Pt IR AR A LI & PO Bl o SR T T SRR ] s .

5 S ...1..._“ R 1 L &.......ﬂ,ﬂ.g... “wy ﬂuxe..:.m .s..f? RS, oy SR o
O e . . e “lgs h ... . . 0} ....0. 2 e () st - E @ - s

T TR Lo N A S
vy [ o e RO ..,..m.................n.so.ﬂﬁ,,..f._ o y SR
evton © - un ol By A PRI g T g . g
3 C . kO N PSRN - S “Aiadin] v
: ‘ Y o . bl Tad J..A
‘- 5 2 i L AR
. el e 10 Wt RN

. %, . Lt & o -..' .

- .mn

g B

.

o E

comi g e e ..”-...t N 3
S o e %l a -

. m a - “n u..-
“~ 0_' . .-.d.m .s.. “
2 0.- R -
-8 4| PR
. . - . '
Y- v W3 ¥

. » a te

. ) :

-~

"’

¢ -
-

Zeit
Time
000,

BUXDESLUFTSCETDTZSCRULE WALDEROL
. -l8.'8.88..."-“..."8-‘.?.‘I'-l'l‘ll BTRASTIESYISNIZZIEN 0.833.8.-.-.‘

. ’ .
» .0 "
"E b : o R e
' o. r . " “.o ..h o.’lpm -
_’.. . m L 2 L ] fusw u
< . v L ¢ - - ..
SEEIREES | P A ¥
s - T JER-I A Rt L
O .
e Rt ‘g § 88052
. 3 . —u ¥ " ' g . 1. e . 5
. w P Ll l....ﬂc—_n..w......s..“
% .. ..Q.M > . . ...-...Q” ,..-fo ...n..
R PR
v..“.‘ul .
’ o OB,

N
14



R ¢ .‘.- > —
: L ’ B o e
' G 152 Wg © s, % G B 5

oyl LR ey * . %

1 5 u gE: o = AN . s vati,.?c .,.N!v .\....»... ".nx?.. < .

Y R~ B g N Wlreek SRR Eatnrd s =8

i THILY Bt £Y0 S T o Eesuioy 1 EAC RN

it : e i 11 o P g ) .w > v E

e 8 2% -l e P 0\ < -

S o 8. RATIL, S o T -y REEE T

1L e €050 - 1..0\..2&.. N

s n.\- . ‘N .- “ u\ .12;“ & ‘21" ".h‘-‘.“

...w.v.. .n - ad .. - . P-4 . s”.u 4 Y 0N fa “2 p-{

Wt T © s bR s A

’ o o ] 't ‘ 4 . A

S -~ . [+ NO A ol b _ LAl
%u‘. . ] 9 L ¢ . . ’12 . ...‘20.- k. &

o, B - v Y . ; "“w 1.1"% .~ ‘wou
d“.. ' o ’ > | . 4. “ 2oac. o 11.- - 3‘”.
48 “ . woeamt N NO®@ iy ‘v 4’
T T mest e "o | oo
it g .o ' B | s o ,
ota M. e ¢ R A ey S Rl el SR . |NC®:
. ur.. ) ¢ . ..u.. u ] =4 .‘J. o, . ..”n. Lo .' ‘(97 —— a

0O ' L " . 8 ‘54-.. N . » ¢ .— - 1.97

ot " ! . e e DO .. N 3 IR TR Tt .

sy . u K ...-. —-o ,. B 7_‘0, - b .12.,.. QO A..a B v l.l. &

P iy ¥ S et 1) N -—oult QWO -’ et

i . 90 : R e .
9 Wiy = u % - o -y, [ 2 LA -0y DOWw "

T M W 1 eyt wen'lll =t S Foge o B

‘ A+ ot i — wing ' 4 - Rt & O -y ¢ i Sl ¢ Wt

o . . J N \lx ’ 3‘1._ -y ¢ Ven i >0l .t
Tt w " : = eno Wl AR, | e : 4\ RS VR
Mg, s NO | wae el eme | ame ;

._.... 1 N 10 > ..3.(!90 .’1a¢ TNO ‘l N .‘131 : :
u.....- ..P\".ll‘ (A OC““W 1 "Wc 3””. auw ‘mw > |
.,.......w.. . u - bD.. L SRR R - - deI.. N O - !
PV Pa o s‘ugn'v.. T g 4% W w - N o
vﬁ..n. u .o...t -t - _1l|4*l oV~ . W, W 1 e |
iy, BRW IR -8 o) e e e % wow |
oA R R P R Tl e X2 PRI
h .c\._ Cou . mget P w%wx. Vg ' - T ﬂuas-l o
" ... s " E b e ..... »ﬂS’q m ' xﬂs . @O~ ﬁl.o..u.f1. vy =

' AR ® ...6."2...... i o A 0 Voe Qo - [t

"% ”.T 8-, t _.,... . u . .’M“. b 64”.. 4 1."./:. 75” o “l s

’ u.._.\b, g “ #: By -~ LN - -\ BT IV - oy g=nn.
Seefil R BRI -nd’ LAl N B RN [ *2R A P
.....'.ot 1 u.- — cP &b w..h.... RO ..... NGO N ' 5”1.. 512 O oy ™ 6
R R ek AT k& (025 [eBE-
> i s Al : et s By
L . n AR PO ' s .'ilxgu... LT ‘2% -t
W $ioy SN " ..sw .ﬁ.‘.oaw».. . & - S 51x - 0 eNO

k: 0 -... . . .P. « ’o.u 'ozoe . -— N~ O -0
. Mou o ‘e _...f..l. ..1‘9 ol - ! Ny © - - neon Y .

3 y . bl T | e 2 [nis Juss ]

“. AN . P S D 5 . v, - - - NO® - .
N s M . | " m x k| W . - - O bl Bl
{* ¢ 4 _h.ﬁ.ns ..0'. - ® b K‘o . K "oy - v OV~ ; b
-.;. P .’.. \'V“m“ M, J.‘,ﬁ’-n\ '...."“ 475” L xw“ x P ) 1.

] "8 o - -~ - @ %W ’ =0 I Braesmy %x DO o~
Pl o M et Th e AN Xo ~L - oy DO«

“ o . e EES < ek — Curoy QN x tsinn - o

: & Y F ST e T 4 w642 g 4 A
i i -2 oL - Hhono o > 0
] B e Bk R eyl o
B ) ! -0y 429“ Qlﬁd " s”w‘“‘n .&”A.‘.f $°-
v ‘Mww ' 4”” Ul St 4.5 ?..o‘.f -
: "o - o . L ey ¥ N .
’ '
é - moe- 0N : '
u 4 D - , '
2 > - ~ NCOC L
"RE o
- hu 0




