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[57] ABS I'RACT 

A system for safeguarding an installation such as a ve 
hicle against being operated and used by persons of 
reduced capacity, wherein an apparatus for testing 
various abilities of the person such as the ?icker fu 
sion frequency (CFF), muscular motive functions, re 
action ability and memory potential may be preset for 
testing a particular person by means of a key such as a 
punched card, this key containing information associ 
ated with the characteristics of this person. Thus, the 
installation may only be operated and used by persons 
having a key and being in possession of the required 
abilities for properly operating the test apparatus 
when their key is inserted. 

10 Claims, 1 Drawing Figure 
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SYSTEM FOR SAFEGUARDING A DEVICE 
AGAINST BEING OPERATED AND USED BY 

PERSONS OF REDUCED CAPACITY 

BACKGROUND OF THE INVENTION 
The-present invention relates to a method of safe 

guarding" devices such as vehicles‘ against starting and 
use by persons of reduced capacity, whereby a person 
only by correctly'carrying out a test on an automatic 
safety system coupled to the devices or the conveyance 
can unlock the safety device. , _ 

It is known in motor vehicles to provide an automatic 
safety device which ascertains the capacity or the alert 
ness of the person who intends to operate the vehicle, 
checking it and permitting the vehicle to be taken'into 
operation only when the test has been successfully car 
ried out. A ?ickering luminous indication may be pro 
vided, the frequency of which can be set by the person. 
The so~called ?icker mergingfrequency, called CFF 
hereinafter, is the frequency at which the person just 
fails to see the ?ickering of the luminous indication but 
gains the impression of a steady light. The deviation of 
this CFF from a basic CFF ascertained from the normal 
state of the person, presents a measurement of the ca 
pacity or the alertness of the person. Only when the set 

’ ting of the frequency is adjusted within a relatively nar 
row margin to about a ?xed nominal frequency, can the 
car he started up. This prevents any-person of disturbed 
or diminished capacity from using the car. 

All known safety systems of this kind have the con 
siderable disadvantage that they are fashioned to one 
person, or only to a certain selection of persons, whose 
CFF at normal personal capacity just equals the basic 
CF F set as standard in the apparatus. Other persons 
which in a normal state may have a. substantially differ 
ent CFF, would be incapable of using the car at all. It 
has also been shown that the CFF test is not suf?cient 

' to check all factors decisive of the capacity of the oper 
ator. 

SUMMARY OF THE INVENTION 
According to the present invention there is therefore 

provided a method of safeguarding an installation such 
as a vehicle against being operated and used by persons 
of reduced capacity, whereby a person by correctly 
carrying out a capacity test on an automatic safety de 
vice coupled to the installation cancels a safety block 
of the installation. In accordance with this invention a 
combined test is carried out which simultaneously tests 
the muscular motive functions, the reaction ability, the 
memory potential and the physio-psychic state of an 
operator, each quali?ed person having a particular key 
coded in accordancewith their personal normal capac 
ity, the test being-initiated by inserting the key ‘in a 
reader of the automatic safety system which presets the 
action of the automatic safety system to'suit that one 
person, whereupon the said person carries out the test 
in order to be able to start up theinstallation. ' 

In any particular case the automatic‘ safety system is 
programmed by insertion of a different coded key of 
any type for each specific person and hence adjusted to 
the normal personal capacity of this person. It is possi 
ble for this person to carry out correctly» the test as to 
whether his normal capacity exists, and,v if this is so, the 

. car can be driven. The car may be used by any other 
person if he possesses a‘ key coded. to his individual ca 
pacity. The key, which on establishment of the normal 
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2 
capacity of the person concerned is issued by the au 
thorities,-may also count as a driving licence. It is then 
at any time possible for the police to ascertain if any 
particular person is really authorised and capable to 
drive a certain vehicle. That is the case only when this 
person has a'personal key and when he is capable by 
means of this key to start the vehicle. 
The method is devised such that all decisive factors 

such as as muscular motive functions, reaction capac~ 
ity, memory potential and physio-psychic state are as 
certained. Preferably it is possible in a manner de 
scribed in detail below to carry out a CFF test of a par 
ticular kind so ‘as to apprehend all factors simulta 
neously._ 7‘ 
The invention will now be described in detail by way 

of an embodiment of a safety system in accordance 
with the invention. 3 

BRIEF DESCRIPTION OF THE DRAWINGS 

The FIGURE is a blocked diagram of a preferred em 
bodiment of a system according to the present inven 
tion. ' i " 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The system, as already mentioned, has as essential 
component an optional number of keys which in the 
case of the embodiment are perforated cards. Each 
contains in a coded form a number corresponding to 
the normal flicker merging frequency of the person 
who owns the card. The automaticv safety system has a 
reader, in the present case a card reader 2, which reads 
and forwards the coded signal contained in the card 1 
to a comparison circuit 4. An oscillator 3 acts to con 
trol the different circuits of the automatic safety sys 
tem. A unit 5 denoted collectively as a logic unit or net 
work, controls the entire action of the system by means 
of gates, or similar switching elements in known man 
ner and only as required. In reality no actual logic 
blocks of the kind shown exists, the logic functions 
being gathered into a block diagram in the drawing 
only for the sake of clarity. > . 

The circuit-includes a transducer 6 which divides the 
frequency of the oscillator 3 in the present embodiment 
in the ratio of 256:1, so that at the output thereof an 
impulse, signal appears with a periodicity of about 6 
minutes. 7 _ . 

There is also a 3-minute timer 7 which after each 
half-period of the output signal of the transducer 6 for 
wards an impulse to the logic unit 5. This time signal 
permits another start after a successful start within 3 
minutes, even when the ignition key of a vehicle in 
which the automatic safety system is installed, has been 
removed. It is,‘however, a condition that the card 1 was 
left in the reader 2. . . 

The output signal frequency of the counter 7 is fur 
ther reduced in a further 30 -minute counter 8, so that 
at the output thereof an impulse appears withaperio 
dicity of about 60 minutes. After each half-periodof 
the signal, ie at intervals of about 30 minutes, an out 
put signal is transmitted to the logic unit 5. 
A counter 9 counts the number of successively ef 

fected tests. If in the embodiment shown, this counter 
reaches the position No. 3, then [it transmits an output 
impulse to the counter 8, which now during the follow 
ing'30 minutes‘, transmits a suppression signal to the 
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logic unit 5, which blocks the automatic safety mecha 
nism for this period against any further attempt. 
The automatic mechanism has a‘ start button contact 

10 which, when the counter 9 is actuated, is moved for 
ward by one position, and a starting signal is transmit 
ted to the logic unit 5 for a purpose explained hereinaf 
ter. The actuation of the button 10 has been made diffi 
cult by mechanical cut~outs, so that only a calm con 
centrated manipulation can operate it. inadequately 
controlled actuation of the button 10 transmits a signal 
to the logic unit 5 which denotes the test as failed and 
prevents the starting of the vehicle. 
The starting signal is transmitted via a delay circuit 

11 which between each test causes a different delay of 
between 0 and 5 seconds and renders it impossible to 
ascertain the basic CFF by means of a stop-watch or 
like aid. 7 

The regulator 12 automatically regulates the fre 
quency of an oscillator 13. The regulator uses a sliding 
analog voltage regulator including an operational am 
pli?er, which causes a control voltage for the oscillator 
13 to fall in a predetermined manner during the test, 
from a maximum to a minimum. The frequency of the 
oscillator 13 hence drops correspondingly from an 
upper limit frequency of 7 KHz by 200 Hz per second 
to a lower limit frequency of 2 KHz . The output fre 
quency of the oscillator 13 is divided in a transducer by 
_a ratio 100:1 to a frequency of 70-20 Hz. The output 
signal of the transducer 14 has a rectangular impulse 
with a ?xed ratio of 1:1 so that the impulse duration is 
always equal to the duration of the interval. This signal 
is ampli?ed in an ampli?er 15 the output of which feeds 
‘a flashinglamp or CFF. 
The battery potential of the vehicle is applied via a 

contact 19 of the ignition switch to feed a stabilizer and 
voltage converter 16 which supplies a normal voltage 
Un and a special voltage Us. It also produces the neces 
sary voltages for the operational ampli?ers and all 
other circuit parts. The special voltage is used, for ex 
ample, for feeding the 30 minute cut-out. 
A relay ampli?er 17 is provided for actuating 

contacts 20 in the ignition and starter circuit. The relay 
ampli?er 17 may in special cases be switched on via an ' ’ 
emergency switch 18, so that in the cases in which a 
normal start would take up too much time, or which for 
‘other reason would not be desirable, the vehicle may be 
started directly. A further contact 21 is coupled with 
the emergency switch 18, which triggers off an alarm, 
such as a warning ?asher installation, or the horn of the 
car. in 

To start the vehicle the driver inserts his personal 
punchcard 1 into the card reader 2, which transmits a 
coded signal in accordance with his personal CFF to 
the comparison circuit.'All information data which may 
still be existing from an earlier actuation are hereby 
cancelled, except for the blocking functions of the cir 
cuits 7 and 8. When the card 1 is brie?y pressed com 
pletely into the reader 2 with a de?nite pressure, the 
reading operation is activated, which in the case of the 
punched card, iseffected by lamps and photo-diodes. 
The automatic system is now prepared for a ?rst test. 
For this purpose a button 10 is depressed, causing the 
counter 9, the logic Sand the delay 11 of the regulator 
12 and the oscillator 13 to be switched on; the lamp 
CFF commences to ?icker at its maximum frequency, 
if the button was correctly actuated, thus testing cer 
tain muscular motive functions ‘of the person con 
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cerned. The ?icker frequency is chosen'to be initially 
so high that no person can see the ?icker, but gain the 
impression of a continuous light. The frequency now 
drops at a predetermined rate. As soon as the ?icker of 

5 the light is ?rst noticed, the button 10 is released imme 
diately, and the regulator 12 and the oscillator 13, this 
time without any delay, remain in the states attained, 
i.e. the oscillator frequency does not change. If the but~ 
ton is released too slowly, which indicates poor reac 
tion ability, then the frequency drops further, which 
leads to failure of the test. The output frequency of the 
transducer 14 or the ?icker frequency is continuously 
transmitted to the comparison circuit 4 where it is con 
verted into digital form and compared with the digital 
information introduced from the reader 2. If the ?icker 
frequency attained in this manner at the instant of re 
leasing the button 10 corresponds with sufficient accu 
racy to the basic CFF derived from the card 1 for the 
person in question, it means that the person in question 
is in possession of his normal capacity; the comparison 
circuit 4 transmits a corresponding signal to the logic 
5, which in turn actuates the relay ampli?er l7 and 
causes the closure of the contacts in the ignition and 
starter circuit. The vehicle may now be started. 

If, however, the comparison of the test ?icker fre 
quency does not agree closely with the basic CFF fed 
by the card, then no signal is transmitted to the logic 5 
and the relay ampli?er 17 and the circuit is reset to the 
original state. Whether the frequency has dropped too 
low owing to a slow reaction, or owing to the dropping 
of the personal CFF, makes no difference. The drop 
ping of the ?icker frequency to below the permissible 
limit indicates that, seen as a whole, there is lack of vig 
ilance.‘The test may now be recommenced in the man 
ner described. If the driver succeedsin setting a ?icker 
frequency within the limit range with this second test, 
then the vehicle may be started in the manner de 
scribed. If the second attempt also fails, then a third at 
tempt may be made. If this also fails, then on releasing 
the button 10 the counter 9 transmits a start signal to 
the thirty minute counter 8, which via the logic 5 puts 
the automatic safety device out of action for 30 min 
utes, so that during this time no new attempt can start 
the vehicle engine. 

If the engine of the vehicle is switched off at a level 
crossing barrier, then despite the opening of the igni 
tion switch the stabiliser and voltage transformer 16 are 
still supplied from the car battery via a separate con 
stantly connected‘ lead so that the circuits of the auto 
matic system remain live. more particularly the relay 
ampli?er 17 remains in its operational state, so that the 
controlled contacts prepare the ignition circuit and the 
starter circuit, and these circuits can immediately be 
closed by means of the ignition switch. After about 3 
minutes, however, the counter 7 disconnects the relay 
ampli?er'17 which becomes ineffective and the vehicle 
can be started only after a renewed successful carrying 
out of a test. A- condition that the circuit remains in 

‘ ‘readiness to start during 3 minutes is that the card 1 re 
mains in the card reader 2. V 
The above-described automatic safety system may be 

used in substantially the same form for safeguarding 
any other conveyance or any installation. In all cases it 
is a question ofgpermitting‘ the starting or use of the in 
stallation only when the‘ operator has successfully 
passed‘his individually ‘adapted test. Depending upon 
the degree of personal ?tness demanded of the opera 
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tor, the range of frequency in which the test is to be 
considered as passed, may be selected to be wider or 
narrower. In the automatic safety system described for 
automotive vehicles this range, may be 5 Hz, i.e. the 
frequency set may be 2.5 Hz below or above the nomi 
nal frequency fed by the card 1. More or less than three 
attempts may be allowed, as predetermined by adjust— 
ment of the counter 9. The determination of the per 
sonal CFF may be effected in any suitable manner. It 
would be possible, for example, for the person being 
tested to select this frequency by means of a potentiom 
eter and then by depressing a button, transmit the com 
parison result to the logic, where it is decided as to 
whether this comparison result is to be positively or 
negatively evaluated and as to whether starting is to be 
allowed or refused. 
As shown from the above description, the test pro 

vided by the automatic safety system gives simulta 
neous investigation of several factors. By means of the 
button 10 the muscular motive functions is tested, the 
automatically controlled drop of the flicker frequency 
gives a reaction test since at the ?rst sign of ?ickering 
the actuating button has to be released to prevent ex 
cessive dropping of the frequency, the separator’s 
memory and observation are tested in that an indica 
tion consisting of a ?ickering illuminated disc in a ring 
of varying luminous intensity has to be recognised, and 
the physio-psychic state is tested by ascertaining the 
CFF. The method of operation of the CFF test by 
means of an automatic safety system operated in a 
manner partly manually, partly automatically, provides 
the simultaneous testing of all essential functions of the 
operator for ascertaining his vigilance. Hence the tests 
as far as necessary, are suited to individual circum 
stances. in the embodiment it is assumed that only the 
basic CFF to be tested. It is, however, also possible for 
other test conditions to be included. For example, the 
speed at which the frequency of the luminous indica 
tion drops may be predetermined by means of the card 
1, so that individual reaction speeds are required from 
different persons. Means for testing muscular motive 
functions may also be adjustable and set by means of 
the card 1, or a suitably coded key be used by each in 
dividual. 

It is also possible for other factors to be taken into ac 
count and possibly personal abilities also, e.g. a peri 
metric test or colour recognition (green-amber-red). 
We claim: 
1. A method of safeguarding a device from being op 

erated and used by persons of reduced capacity, 
whereby a person by correctly carrying out a capacity 
test on an automatic safety system coupled to the de 
vice cancels an inhibiting network of the device, the 
method comprising the steps of: 
preceding a key in accordance with the personal nor 
mal capacity of the holder of the key; 

inserting the key into a reader to program the auto 
matic safety system to the personal characteristics of 
the key holder; 

testing the muscular motive functions, the reaction 
ability, the memory potential and the physio 
psychic state of the key holder; and 

comparing the test results to the characteristics pro 
grammed into the automatic safety system to deter 
mine the state of the inhibited network. 
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2. The method of claim 1 wherein said testing step 

comprises: 
pulsing a luminous indicator with a falling frequency; 
testing the muscular-motive functions by providing a 
button for initiation of said drop in frequency by 
actuation when the first observation of said indica 
tor is made, 

testing reaction ability by measuring the time of re 
lease of the button upon reaching the programmed 
?icker-fusion frequency of the operator, 

testing memory potential by providing a predeter 
mined luminous indicator image, and 

testing physio-psychic state by measurong the devia 
tion of indicated ?icker-fusion frequency from the 
operator’s programmed normal frequency. 

3. A safety system for inhibiting operation of a device 
by persons of reduced capacity, comprising: 

?rst means for providing an output responsive to the 
functional capabilities of an operator, 

second means for comparing said output of said first 
means with a predetermined standard, 

third means adapted to inhibit operation of the de 
vice, said third means coupled with said second 
means and responsive to the output of said first 
means substantially meeting said predetermined 
standard to enable operation of the device, and 

fourth means responsive to a coded key to preset said 
predetermined standard to characteristics individu 
ally associated with said key whereby each test per 
formed is individualized to the operator whose key 
is used. 

4. A system as recited in claim 3, wherein punched 
cards are provided as keys. 

5. A system as recited in cliam 3, wherein said first 
means includes an oscillator of variable frequency and 
a luminous indication supplied with current by said os 
cillator to provide a ?icker frequency signal, and said 
second means includes a comparison circuit comparing 
the ?icker-merging frequency ascertained from an op 
erator with a personal frequency derived from a code 
on said operator’s key. 

6. A system as recited in claim 5, wherein said first 
means further includes control means having a start 
button causing said oscillator after actuation of said 
button to fall automatically from a maximum starting 
value, fall of said frequency being stopped when said 
button is released. 

7. A system as recited in claim 6, including means for 
testing muscular-motive functions coupled with said 
button. 

8. A system as recited in claim 3, further including a 
counter coupled to said ?rst means for ascertaining the 
number of tests sequentially carried out, and locking 
means connected to disable the device, said counter on 
attaining a predetermined count actuating said locking 
means for a certain period. 
.9. A system as recited in claim 8 further including a 

holding circuit for maintaining said locking means out 
of action during short breaks in the operation of said 
device. 

10. A system as recited in claim 5, wherein said lumi 
nous indication is provided by a disc with having a 
?ickering light with an annular adaptation light. 

* >l< * * * 


