United States Patent

3,665,397

[15]

Di Napoli et al. (451 May 23, 1972
{54) AUTOMOBILE RENTAL SYSTEM 3,488,597  1/1970  Schlein ......cooormrrnc.i, 328/127 X
(72) »lnventors: : obin P. l?:chz:smlli; I ardu A“ \FNIilcoi edms almi Primary Examiner—Donald J. Yusko o
of Sama. Barbara" C ow E..W 0od xl”or Attorney-—Christie, Parker & Hale
] lmlﬁ 'y =
terville, all of Calif. (571 ABSTRACT .
(731 Assignee: Minicars, Inc., Goleta, Calif. An automatic automobile rental system having a plurality of
[22] Filed: June 8, 1970 remote rental stations and a central data processing station for
system control and customer billing is described. A system
[21] Appl. No.: 44,055 user employs a credit card that is automatically read at a
rental station to identify the user, and this information is
[52] US.Cl.....ccocooooec...........340/147 R, 235/61.6,340/51  Checked at the central station to verify that the card holder is
(51] Int.Cl.......... .H04q 9/00, GO6k 15/00 entitled to receive an automobile. The same card identifies the
[58] Field of Search............... 340/149,147,51,235/61.7B,  holder when the automobile is returned to the same or a dif-
: . . ferent rental station. An ignition key and. machine-readable
235/61.6,61.9; 324/181 A, 182 R, 29, 171; iy . o
328/127, 151 car identification and mileage module are interconnected for
reading and dispensing at a rental station and for use in
. operating an automobile. Mileage or other measure of usage
(561 References Cited of the rented automobile is recorded in an electrolytic cell as a
UNITED STATES PATENTS state of charge proportiqnal to mileage. The cell is transferred
. . : . to the automobile for mileage recording and to the rental sta-
3,045,178 7/1962  Corrsin 324/182  tion for discharge and mileage reading. Standard pulses of
3,212,615 10/1965 Hgﬂar, | SO 235/61.7 BUX charge in a number proportional to mileage are used to charge
3,348,216 10/1967  Vinson.......cccoowveruureriunneecs 328/151 X the electrolytic cell. Data read from the electrolytic cell, from
‘3,355,731  11/1967 Jopes, Jr.. --324/29 UX the user card, and from the automobile identification are
3,358,230 125 lgg; glllgy ------------ 2 33/2641/ !’7; transmitted to the central data processing unit over conven-
3,394,246 7/1 oldman...........ccccoenenne. . tional telephone lines. ’
3,401,830 9/1968 Mathews...... ..235/61.7 BUX P
3,477,022 1171969  MaSters ....couerevivvivcrncnreeinnnnn 324/171 -16 Claims, 4 Drawing Figures
T T T T T T T e e
1.
ce7 ' ! P ENTRY | DE- !
caeo /v 77T oma 22 coger !
[ - i
[ !
: | l
secmoeyre || » i
ceLe 27 1V smron coor I ——
| 30 o o T 7
o - : | . I IL 08 _Il
SR8 v | } A
2é 1 ] }
I : B |
E L1, esace sravaiEe rowcn zonve | 1| mssuone
Pl 25 o weven 17 | ) | sz se cre 19
V2 ! ! i
23 T | I
!
[ | |
N P -
V] sropse | vemcie | L oy |
et P ACCESS I 4
! - 2/ :
E , | )
C i
L |
Lo Ulkerioroee !
ll or LOCk 22 © :
i

-



3,665,397

Patented May 23, 1972 -

2 Sheets-Sheet 1

h—

|
| S
| oy
|
|
|
|
|
_
|
[ V74
r=---- I“ | SGTI2F
. rer FIIHIN
R i
|
I
N =
i g wass | | L/ WFgew
& mE7 INOVETT 7L “ TNCL Ko7
_
_
|
H !
r="-== |
g
L “ @ QTN
|
|
_
_
“
|
|
|
|
|
|

||||||||||||||||||||||||||| - . N
I sw,w vonw_ %
! SRR /
zZ Yoo7 20| | WMW&MM X
dFarom Azy [T T 7 500
I TN
IR N
RIS T
£z ﬁ AW
«t——= | SAN
< FITO2AT | | L N
_ L Q
_ ““
L £z
_ | A7
P e gz ||
2TNVYNCIT |4 IS “ “ “
| |
by oz
“ ! 00 D
1
[
< cE -
700 vorsets | |\ sz 7z
| DUATLDFT7T
{
}
P |
| 2 wewod | | ] rr aID
-FT | AUNT dXty “ LITZYD
|||||||||||||||||||||||||||||||||||| 4

=



3,665,397

Patented May 23, 1972

2 Sheets-Sheet 2

92 LoHS

| ] £o /.W% A
P FNO
-
- 6& , l_rud/
P FO070
P ¥
P 8¢ b2 a0 D& !
P TSN
oo W\W\”\V\% k\v‘MRQQ
M Ve ,LJ.N.A _ /C
i MU INVOD == i WVITTOLY |l
: m FTOD Z \N\NWW\\ A SVOL N7
_ —
25 e TD FIUHITING oy W =/ _/
whereod LSTN/ L v
£S5 HOMT { )
ATy hd *
£z 62
T7FD XOLIATNNOD
DUA7OYLIZ 27 .
T
" ze gg
“ XOOTSTUNY TODALNOD | o _ | 7 TVD Bl
| NOLLINS/ SeFIOY W =%
£Z
AZY -~ X007

_
_
|
|
|
_

Vo2 7775 ordizolo7 75

L.

—0 A/~

) NE/+

O FopsD

25
XIUIHOTO

L&
AULYINGTED
FST 7

!

oy
|

]

V=2
NOISSINSVEDL

— =S

= =




3,665,397

1
AUTOMOBILE RENTAL SYSTEM

BACKGROUND

This application involves an improvement on the invention
described and claimed in copending patent application Ser.
No. 44,056, filed June 8, 1970 entitled “Vehicle Shared Use
System" by Manfred Altman and Donald Friedman now U.S.
Pat. No. 3,624,608. .

A substantial network of automobile and other vehicle
rental facilities has been developed in this country, such as, for
example, at airports and other locales where a large number of
automobiles can be rented. Personnel are required at each of
these stations in order to transact business, and record rental

information for subsequent billing. Because of the personnel-

required to operate a rental station, a substantial rental busi-
ness must be available before the cost is justified. In smaller

10

stations, the personnel may have other duties, but it is always .

necessary that personnel be available for manning the station.

It is, therefore, desirable to reduce the manpower required
for automobile rental both in large stations having a substan-
tial volume of business and also in small stations having a small
volume of business. ‘

With an automatic automobile rental system available that
does not require continual presence of an operator, the
number of stations can be increased and substantial savings
made to the public in decreasing the requirements for addi-
tional automobiles. Thus, for example, in a large apartment
complex, the ready availability of rental cars can substantially
reduce the number of “second” cars used by the families in
the complex. Most second cars in a family are used only inter-
mittently, and if a rental car were conveniently available
whenever needed, many second cars could be dispensed with,
thereby reducing capital investment and alleviating automo-
bile storage problems.
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It is, therefore, desirable to provide an automobile rental .

system capable of operating automatically without ‘continual
personal attention. ‘

An automatic automobile rental system should be capable
of accepting the many types of automobiles available, of both
foreign and domestic manufacture, and should accept these
automobiles in the system with only minor and inexpensive
modification.

BRIEF SUMMARY OF THE INVENTION

Thus, in practice of this invention according to a preferred
embodiment there is provided an automatic automobile rental
system having means for identifying the user and an automo-
bile, and for ascertaining vehicle usage, all in machine-reada-
ble form and selectively connectable to the automobile or to a
remote rental station. The system includes means for con-
trolling access to an automobile within control of a central
processing unit to which, and from which, data signals are
conveyed over telephone lines. In a preferred embodiment,
the means for ascertaining usage comprises an electrolytic cell
transferable between a fixed station and an automobile for
recording mileage as a state of charge in the cell.

DRAWINGS

These and other features and advantages of the present in-
vention will be appreciated as the same becomes better un-
derstood by reference to the following detailed description of
a presently preferred embodiment when considered in con-
nection with the accompanying drawings wherein:

FIG. 1 illustrates in block diagram form an automatic au-
tomobile rental system constructed according to principles of
this invention;

FIG. 2 illustrates in block form a means for ascertaining
mileage in the system of FIG. 1.

FIG. 3 illustrates an electrolytic cell and switch combina-
tion; ’

FIG. 4 illustrates a central processing unit in block diagram
form. :
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2
DESCRIPTION

FIG. 1 illustrates in block diagram form one rental station
10 or key vending machine in .an automatic vehicle rental
system. As illustrated in this embodiment, access to an au-
tomobile or other vehicle is in part controlled by a credit card
11 that is issued to a potential user of the system. The credit
card can be any of a variety of conventional machine-readable
cards or similar devices by means of which coded information
identifying a user can be conveyed. The information can be
embossed on a plastic card or in the form of perforations,
magnetic regions or other machine-readable indicia, many
types of which are well known in the art.

It is particularly preferred, however, to employ a hybrid
machine-readable card having a first simple magnetic code for
controlling entry of a card into the apparatus at a car rental
station. Information identifying a particular user of the card is
preferably coded as a plurality of perforations in the card. The
hole coded information is serially after the magnetic entry-
code. In use, the card 11 is inserted into a card entry control
12 which is an inexpensive reader for magnetic coding on the
card. If the code on the card corresponds to a preselected
code, a blocking mechanism is released which permits entry of
the card into a decoder 13. If the magnetic code does not
match, the card cannot be further inserted. The hole decoder
13 is preferably a simple electromechanical reader for a card
having a plurality of perforations. Separate magnetic readers
and hole readers for credit cards or the like are well known in
the art, however, it is preferred for reasons of economy to
combine the two into a hybrid reader combining the entry
control and information decoding.

The card entry control 12 effectively comprises a switch or
mechanical interlock that prevents entry of the credit card 11
into the decoder 13 if the magnetic information coded on the
card is different from a selected code. Entry of the card into
the decoder 13 is permitted if the magnetic code on the card is
the same as a preselected code. By providing a simple and in-
expensive card entry control, the acceptable code of which
can be readily changed, access to the automatic vehicle rental
system is readily controlled on a periodic basis.

Thus, the qualified users of the system are issued a card hav-
ing a selected magnetic code and the card entry control reader
at each rental station is set to accept that code. At the end of a
selected period, say, for example, one or three months, the
user is issued a replacement card with a new code and the card
entry control is reset to accept cards having the new code. In
order to prevent inconvenience to users, provision is made in
the card entry control 12 for temporarily accepting two codes
at the time of changing from one code to another. Within a
relatively short time interval the card entry controls for the
several stations in the overall system can be converted to a
new code so that obsolete and unauthorized credit cards can-
not be used. )

After the card entry control 12 has permitted a credit card
to enter the decoder 13, the coded information on the card in
the form of holes is read by the decoder to identify the user.
The decoder is preferably one for electromechanically reading
the holes in a credit card, and the arrangement of holes
uniquely identifies an individual system user. The decoder 13
preferably has a decimal output and six digits are considered
sufficient for practical purposes since this provides identifica-
tion for up to one million users. The hybrid card is ad-
vantageous since the simple magnetic code for entry and more
complex hole code for identification can be read with the most
inexpensive combination of readers, and the card is signifi-
cantly more difficult to counterfeit. .

It will be recognized, of course, that the card reader merely
identifies the card and not the user directly since this machine
is incapable of distinguishing an authorized card holder from
someone having the card without authority. In order to avoid
such unauthorized use of a credit card, the vending station can
also be provided with a simple input coding arrangement for
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" use by the authorized card holder. Thus, for example, a series
. of numbered or lettered push buttons can be provided that are

* pushed by the customer in a specially coded sequence known

. tol that customer before the credit verifier hereinafter

described will permit the operator to use the vehicle. Other ar-

rangements such as voice print recognition or other devices
for recognizing some uniquely personal feature of a customer
can be included along with the card reader for enabling opera-

~ tion of the system only when an authorized user presents a

card. ) : .

A multiple key input in combination with the credit card
may also be useful in enabling the system to meet varying legal
requirements in selected states whose present laws require
checks on the identity of the driver, current validity of his

" driver’s license, his state of sobriety and his driving competen-

. cy before a vehicle can be rented to him. The voluntary act of

- the potential customer in punching his unique code into the

system can be employed as a certificate by the customer that

* he qualifies to the legal requirements of the state. A printed

statement may be provided at the station where car keys are

~ dispensed labeled with some certificate, such as, “I hereby
certify that I have a legal right to passession of the credit card
now inserted in this machine, that I have a currently valid
driver’s license, that I am legally sober, that I intend to be the
driver of the car I am now acquiring, and that I am now com-
petent to drive an automobile,” or some other wording suita-
ble for satisfying the legal requirements of the local jurisdic-

tion. S

Further along this same line, the automatic rental station

may include equipment for providing a simple driver com-

petency test. Such a test might, for example, require the
customer to insert a long rod into a deep hole to touch the bot-
tom without first touching the sides, thus showing quality of
eyesight, steadiness of hand, etc. Breath sampling instrumen-
tation could also be incorporated for determining blood al-
cohol concentration by breath analysis in a sobriety screening
test. Many other arrangements for identifying a user and
establishing his competency to rent a vehicle from the system
can, of course, be provided. Such identification and com-
petency tests define the acceptability of the potential user and
the signals generated determine the acceptability status of the
potential user when compared with stored data concerning

him. ' .

Referring again to FIG. 1, the six digit decimal output of the

card decoder 13 is connected to a scanner 14 which sequen-

tially scans the six digits and other decimal inputs hereinafter
described. The coded information from the scanner 14 is ap-
plied sequentially to a converter 16 which converts each
decimal digit to an octal code, thus each decimal digit which is
one of 10 possible digits is converted to two out of eight possi-

‘ble digits. These digits are applied sequentially to a conven-

tional touch tone modem 17 or modulator-demodulator which

converts the coded digits to a train of signals of selected

* frequency such as are readily transmitted over conventional
telephone lines 18. Both the one of 10 to two of eight con-
verter 16 and touch tone modem 17 are conventional items

‘commonly employed in telephone systems for transmitting
decimal information over telephone lines.

. The train of signals is transmitted by way of the telephone

“system 18 to a central processing unit 19 in the form of a cen-
tral station having manual and automatic equipment for verifi-

cation of credit, recording of users, vehicles, mileage, and the

like, and preferably automatic billing provisions. The
telephone lines 18 also communicate with a plurality of similar
remote vehicle rental stations 10A, 10B, etc., a large number
of which may be serviced by a single central processing unit.
Each of the additional rental stations is substantially similar to
the station 10 herein described, and coliectively the stations
- serve a large area and number of' locations in an automatic
vehicle rental system. .
The telephone system 18 preferably includes a conventional
concentrator (not shown) for coupling the plurality of remote
rental stations or vending machines 10 to a single central
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4

processing unit in a selected district, The concentrator in-
cludes a line controller that operates a switch mechanism,
such that the first rental station to have all of the necessary in-
formation and request access to the central processing unit is
the first connected. The next request from a station stands
second in line to be connected to the central processing unit
and so on. The central processing unit accepts and records
however,

system can cover many communication requests in a short
period of time. Once a telephone line request has been made
the concentrator connects the remote station to the central
processing unit in less than a minute, even on a busy day.

If the central processing unit 19 verifies either by manual or
automatic means that the credit card 11 inserted in the -
decoder 13 entitles the user to rent a vehicle, a signal is sent
back to the station 10 over the telephone line 18 as touch
tones which are demodulated by the touch tone modem 17
and applied to a vehicle access control 21. The vehicle access
control may merely be a door or gate permitting the vehicle to
leave a controlled area or is preferably a door to a compart-
ment within which the ignition key 23 to a vehicle is stored. If
the key isstoredina lock-type receptacle, that is, a key holder
or lock 22, the vehicle access control may unlock the recepta-
cle so as to permit the key to be withdrawn.

If the central processing unit finds for some reason that the
user is not entitled to a vehicle, key access is denied and some
type of rejection signal is given to the potential user. It is
desirable to provide a direct telephone - communication
between the remote station and an operator at the central
processing unit so that a “rejected” user can contact the cen-
tral station for personal rather than machine-to-machine com-
munication. Such a telephone connection is conventional,
operates in parallel with the described automatic rental system
and is not further described or illustrated herein. '

In the illustrated embodiment a lock 22 is provided for -
receiving a key 23 which is the conventional ignition key for a
vehicle. The lock 22 may be either a mere dummy key holder
providing a storage and dispensing means for the key, or may
operate. a switch, or may be coupled to a decoder 24 for
identifying the specific car with which the key is associated.
For this purpose, a car code 26 is read by the decoder 24. The
car code may be associated with the conventional high and
low places on a key for actuating the lock tumblers in which
case the decoder 24 is a switch coupled to the conventional
lock tumbler mechanism. If desired the car code 26 can be in.
the form of auxiliary notches on the key which can be read by
an electromechanical reader. The car code 26 is in some
manner coupled mechanically to the ignition key 23.

The key and car code are also mechanically coupled to an
electrolytic cell 27 employed for recording vehicle mileage, or
other usage, as hereinafter described. The electrolytic cell 27
is detachably connected to a cell reader 28 forming a part of
the car rental station. The cell reader 28 is a conventional cou-
lometer for measuring the state of electrical charge of the
electrolytic cell 27. In operation, the electrolytic cell has no
stored charge at the time the vehicle is rented from the rental
station, and during use of the vehicle, the state of charge is in-
creased in direct proportion to the mileage of the vehicle.
Upon returning the car to the rental station, the reader 28 -
determines the new state of charge of the cell and also
discharges it for the next use. The state of charge of the cell is -
read out as a four digit decimal code applied to the scanner
14. )

Although it is preferred to employ mileage as a measure of
vehicle usage since this is most easily correlated with present
rental systems, it will be understood that other measures of
vehicle usage can be employed. Thus, for example, the total
number of engine revolutions could justas easily be employed.
If desired, some combination of measures of usage, such as,
engine revolutions, wheel revolutions, rate of change of these.
revolutions, number and magnitudes of car accelerations,
total fuel consumption, total ingested air in ‘the engine, or
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some-other measure- of usage, including a wholly arbitrary
one, can be employed if desired.

The car identification ascertained by the decoder 24 is ap-
plied to. the scanner 14 as a three digit decimal code. The
scanner:14 scans the signals from the credit card decoder 13,
mileage reader 28, and car code decoder 24 in sequence for
transmission to the central processing unit 19. At the time a
vehicle is rented the credit card holder is associated with the
particular vehicle, a time signal (not shown) is recorded for
billing on the basis of the number of hours the vehicle is used,
and also the beginning mileage of the vehicle is recorded (that
is, zero in the illustrated embodiment). This data is recorded
at the central processing unit at the time that the vehicle key
23 and electrolytic cell 27 are released by the vehicle access
control 21 so that the user can have access to the vehicle. A
station identification signal 30 is also applied to the scanner so
that.the central processing unit recognizes the rental station
making the call.

After the use is completed the vehicle is returned to a rental
station 10 and the key 23 inserted in the key holder or lock 22
and the electrolytic cell 27 is inserted in the cell reader 28. It is
preferred that the credit card 11 also be inserted in the
decoder 13 to verify usage by a qualified user; however, this is
not necessary since the identification of the user having a par-
ticular card can be stored in the central processing unit in as-
sociation with the particular vehicle.

The car identification decoder 24 reads the car code 26
which is mechanically coupled to the key 23 and to the elec-
trolytic cell 27. The cell reader 28 discharges the electrolytic
cell and measures the quantity of electricity required to
completely discharge the cell, which provides a direct mea-
sure of the mileage the vehicle has used between the time it
was taken form the station and returned. These several bits of
data are read by the scanner 14 and conveyed to the central
processing unit 19 where they are processed for billing the
user according to the time that he had access to the vehicle
and the total mileage the vehicle was used.

FIG. 2 illustrates in block diagram form the equipment as-
sociated with a vehicle in an automatic rental system as pro-
vided in the practice of this invention. The elecirolytic cell 27
is plugged into a connector 29 on the vehicle adjacent the con-
ventional ignition lock 31 which is operated by the key 23 in
the conventional manner. It is most convenient to have the
connector 29 adjacent the ignition lock 31 since the key and
electrolytic cell are mechanically coupled together, preferably
by a short chain or the like. Both the connector 29 and igni-
tion lock 31 are connected to an ignition interlock 32 so that
all elements of the system have to be connected to the vehicle
before it can be operated. Also connected to the ignition inter-
lock 32 can be an access control switch 33 controlled by the
credit card 11 of the user in the same manner as the card entry
control 12. Clearly, this is redundant with the card access con-
trol at the rental station; however, it may be desirable in some
circumstances to minimize the possibility of unauthorized
vehicle usage.

In a conventional automobile or similar vehicle the trans-
mission 34 is mechanically coupled to an odometer 36 for
recording the mileage the vehicle has traveled. In modifying
the vehicle for use in the automatic rental system, a pulse
generator 37 is mechanically connected in parallel with the
odometer 36 for generating a single pulse at selected incre-
ments of mileage, such as, for example, one pulse at each mile
or tenth of mile of travel. The pulse generator 37 is preferably
a simple cam operated switch providing one switch closure
pulse upon each revolution of the cam. The cam may be as-
sociated with one of the conventional odometer wheels, or is
preferably an additional speed reducer coupled to the switch
operating cam. This latter arrangement permits simple modifi-
cation. of the vehicle by addition of the pulse generator in the
cable from the transmission to the odometer without entering
the odometer mechanism itself. If desired, pulses coupled to
the engine ignition can be used so that the measure made is of
engine revolutions rather than mileage traveled.
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The pulse generator 37 is connected to a pulse former 38
which produces an output pulse in response to each input
pulse from the pulse generator. The output. pulse from the
pulse former has a controlled current flowing for a controlled
time so that the number of coulombs of electricity contained
in each pulse is constant. These pulses are applied through the
connector 29 to the electrolytic.cell 27 and thereby increase
the charge in the electrolytic cell. Since the charge in each
pulse is the same, the total charge accumulated by the elec-
trolytic cell 27 is directly proportional to the mileage the vehi-
cle is used. It should be noted that the pulse former 38, elec-
trolytic cell 27, and cell reader 28 are all commercially availa-
ble units which can readily be adapted for use in an automatic
automobile rental system. A suitable electrolytic cell and cell
reader are, for example, available from the Bissett-Berman
Company.

The pulse former 38 produces an output pulse having a
predetermined charge from a capacitor 39. The input trigger
signal from the pulse generator 37 is applied to a silicon con-
trolled rectifier 41 which is thereby made conductive by each
pulse so that the capacitor 39 discharges through a variable re-
sistor 42 into the electrolytic cell 27. The variable resistor 42
is for factory trimming the system and is not normally adjusted
during use. The charge on the capacitor 39 is determined by
the voltage from a zener diode 43 connected across the vehi-
cle battery 44 by way of a resistor 46. The resistor 46 is chosen
s0 that the current flow is less than the holding current of the
silicon controlled rectifier 41 so that it cuts off immediately
after discharge of the capacitor 39. The magnitude of charge
applied to the electrolytic cell is determined by the zener volt-
age and the value of the capacitor. The amount of charge
transferred from the capacitor to the electrolytic cell is ad-
justed by the setting of the variable resistor 42.

Unless some precaution is taken the electrolytic cell 27 car-
rying an electric charge may be partly discharged by shorting
out the electrical leads thereto when the cell is not connected
to a vehicle. Such accidental or deliberate discharge would
remove some of the stored charge in the electrolytic cell and
thus give an inaccurate vehicle mileage readout at the rental
station. In order to circumvent this possibility, a switching
transistor 47 is connected in series with the actual charge
storage cell 48, as illustrated in FIG. 3. The base.of the
transistor 47 is connected by way of a resistor 49 to the vehicle
battery voltage. The transistor thus allows the cell 48 to
charge or discharge when the 12-volt potential is placed
between the base and emitter of the transistor. Such potential
switches the transistor and allows current to flow through the
cell. If the potential across the transistor is removed, the
transistor switches off and does not allow the cell to charge or
discharge. Thus, any attempt to discharge the cell merely by
shorting the leads will fail.

If desired, an inexpensive microphone-filter or accelerome-
ter system (not illustrated) can be installed in each vehicle for
generating a signal whenever a car is subjected to an impact so
that potential damage can be identified and correlated with a
user having access to the vehicle at that particular time. Such
a signal can be, for example, stored in the vehicle for intermit-
tent reading in case damage is noted, or the signal may be em-
ployed to set a logic element associated with the electrolytic
cell to alert the central station of possible damage to a vehicle
when it is returned to the station.

FIG. 4 illustrates in block diagram form a typical central
processing unit 19 for substantially completely mechanized
operation. It will be apparent that greater or lesser degrees of
mechanization can be employed as desired. As illustrated in
this embodiment, a signal transmitted over conventional
telephone lines is first applied to a touch tone modem 51, par-
tial function of which is to convert touch tone information into
switch closure information suitable for application to a credit
verifier 52 and a conventional automatic keypunch machine
53. The keypunch machine is designed to receive information
directly from the modem 51 and record it by means of stan-
dard punch cards. It will be apparent, of course, that punch or
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magnetic tape or other data storage techniques can be em-
ployed as desired. )

The credit verifier 52 is a conventional apparatus commer-
cially available in a unit employing binary code. Therefore, an
input interface §4 and output interface 56 are provided for
converting the decimal information to a suitable format for
use by the credit verifier. The credit verifier 52 is responsive
only to the first six decimal digits presented to it in each data
transmission sequence. This number is compared with a list of
internally stored numbers in the credit verifier. In its usual
form, the credit verifier stores numbers corresponding to
potential users having “bad credit” so if a match is found, the
credit verifier provides a “bad credit” signal at the output,
while if a match is not found the credit verifier provides a ““-
good credit” signal at its output. Clearly, the reverse, namely
good credit risks, can be stored in the credit verifier if desired
for providing acceptance or rejection signals.

While the credit verifier 52 is making comparison with the
stored numbers, decimal numbers continue to come in by way
of the touch tone modem 51 and are applied to the keypunch
mechanism 53. The number identifying the remote rental sta-
tion, the vehicle identification number and the mileage num-
bers as read from the electrolytic cell arrive in any desired
sequence and are sequentially punched on a program card §7
for recording, along with the digits identifying the user.
Although the numerical values of the input numbers are varia-
ble, the digit length of each input is constant. The program
card 57 signals as each digit of the remote station’s informa-
tion has been recorded, and this signal is applied to a scanner
58 for passing a pulse from a clock 59 to a code converter 61
and input interface 62 for cycling the keypunch 53. This cycle
continues repetitively until all of the input digits have been
recorded. The clock output is held constant by the scanner 58
during interrogation so that the several digits are sequentially
punched. As soon as the final clock digit is punched, the pro-
gram card 57 applies a signal to an AND gate 63, the other
input of which is the output of the credit verifier §2. The out-
put of the AND gate 63 is applied to the input interface 62 for
application to the keypunch mechanism 53 so that the credit
status of the credit card number is recorded.

As soon as the credit status has been punched by the
keypunch §3, the final output conductor is energized by the
program card 57 and a new punch card is called for by way of
a new card command unit 64, which moves a new card into
position in the keypunch §3 so that the program card output
conductor terminals are all de-energized. The final output also
energizes a one shot multivibrator 66 which remains energized
for a sufficient time to permit an AND gate 67 to pass the
credit response from the credit verifier 52 to the touch tone
modem 51 for transmission to the remote rental station by way
of the telephone line. This output credit or acceptability status
signal permits or refuses access to vehicle keys to the user.

Thus, it will be seen that the user, station and vehicle
identification, and vehicle mileage are recorded as the credit
is verified, and after recording the credit status with this other
information, the credit status is transmitted to the remote sta-
tion. When the one shot circuit 66 de-energizes after a
predetermined length of time, the AND gate 67 closes and the
response information to the remote station is discontinued.
This signal to the telephone system in effect tells the remote
vehicle rental station to ““hang up” so that another rental sta-
tion connected to the telephone system can record its infor-
mation and receive a credit response.

- The automatic rental system can be in a relatively simpler
form wherein a vehicle taken from a station is returned to the
same station at the end of usage. In such an embodiment, the
car decoder 24 can be a simple switch input operated by the
lock 22 which is uniquely operated by the key of the particular
vehicle. ‘

It is preferred, however, that the automatic rental system be
more versatile and permit the rental of a vehicle from one sta-
tion and return to a different station remote from the first.
Such arrangement is known as a “one-way”’ system. In this
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situation, the car code may be more complex than the simple
key tumbler arrangement for positively identifying a specific
vehicle and a somewhat more complex decoder 24 is em-
ployed capable of accepting any key and identifying the vehi.
cle associated with it. If desired, the car code can be provided
in the same housing as the electrolytic cell rather than on the
key. When it is possible to return the vehicle to a different sta-
tion from which it was rented, a station identification signal 30
is also provided from the station 10 to the central processing
unit 19 so that the location of vehicles available for rental can
be recorded.

It will be apparent that the automatic vehicle rental station
10 is a relatively inexpensive arrangement readily adaptable to
existing installations. Thus, it can take the form of an auto-
matic vending machine at an existing parking lot or other loca-
tion where vehicles are available. The vending machine need
only have a credit card reader and a series of push buttons-or
other selector switches so that a potential user can select a
desired vehicle for rental. These, plus a direct telephone to an
operator at the central processing unit, and possibly a
keypunch user identifier, need be the only controls available
to a potential user. The only output to the user need be a light
indicating a rejection of the request for vehicle rental such as,
for example, if the user’s credit is not verified; and an opening
mechanism for each of a plurality of doors or other holding
devices permitting access by the user to the ignition key and
electrolytic cell needed for operation of a vehicle. The
balance of the rental station equipment hereinabove described
and illustrated can all be within a small automatic vending
machine, which can be conveniently located in proximity to a
place for storing a plurality of rental vehicles.

In an automatic rental system such as provided in practice
of this invention, great versatility can be provided without
large manpower requirements since the data concerning users,
usage, and the like, is processed by a computer. The system
can be programmed to provide much valuable information in

addition to the billing to the customers. Thus, for example, the

system can readily provide an early warning to an operator at
the central processing unit of an impending emptiness of the
parking lot at a particular remote rental station, thereby per-
mitting movement of cars to that station to accommodate any
demand. In the same line, an oversupply of cars in any station
can readily be identified. The accumulated mileage or other
usage of a vehicle can be recorded in order to alert main-
tenance crews to periodic maintenance requirements of vehi-
cles. The computer is readily adapted to reservation of par-
ticular vehicles by potential users so that they can be assured
of the availability of a pickup truck, luxury car, or other spe-
cial requirement. A light on the vending machine and a cen-
trally controlled hold on the key releasing mechanisms serve
to alert other potential users that a vehicle is reserved and
prevent the other users from having access to that vehicle. A
variety of rental rate structures and rental priorities can also
be provided by the central control system without any signifi-
cant complexity.

Although limited embodiments of automatic vehicle rental
system have been described and illustrated herein, many
modifications and variations will be apparent to one skilled in
the art. Thus, for example, the central processing unit may
have a significant variation in complexity and equipment em-
ployed as the number of stations and vehicles in the system va-
ries. With such differences in magnitude of the system, various
degrees of manual and automatic control, data recording,
billing and the like can be employed at the central processing
unit. Many other modifications and variations will be apparent
to one skilled in the art, and it is therefore to be understood
that within the scope of the appended claims the invention
may be practiced otherwise than as specifically described.

What is claimed is:

1. An automatic vehicle rental system comprising a plurality
of remote rental stations, each station comprising: '

means for identifying a vehicle user and generating an

identification signal; ’

s
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means for identifying a vehicle and generating a second

identification signal;

means for ascertaining vehicle usage and generating a usage

signal;

means responsive to the means for ascertaining for tem-

porarily recording vehicle usage, said means being selec-
tively connectible to a vehicle for recording usage and
removable from the vehicle for reading usage; and

means for controlling access to an identified vehicle.

2. An automatic vehicle rental system as defined in claim 1
wherein the means for recording usage comprises an elec-
trolytic cell for retaining a state of electric charge and wherein
the means for ascertaining vehicle usage and generating a
usage signal comprises means for generating an electric
charge in direct proportion to vehicle mileage.

3. An automatic vehicle rental system as defined in claim 1
further comprising:

central processing means for correlating identification

signals and usage signals of a plurality of users and a plu-
rality of vehicles; and

means for transmitting the identification and usage signals

to the central processing means and returning signals to
the means for controlling vehicle access.

4. An automatic vehicle rental system as defined in claim 3
further comprising means for identifying each remote rental
station to the central processing means.

5. A system comprising:

means for generating electric pulses in a number in direct

proportion to vehicle usage;

means for standardizing the electric charge of each pulse;

means for recording electric charge;

means for reading the recorded charge and generating a

signal in proportion thereto;

means for generating a signal for identifying a vehicle;

means for generating a signal for identifying a user; and

means for correlating the generated signals from the means
for reading, the means for identifying a vehicle and the
means for identifying a user, and including means for
recording the generated signals.

6. A system as defined in claim § wherein the means for cor-
relating comprises:

scanner means for sequentially reading each of the

generated signals;

means for transmitting the read signals serially to the means

for recording.

7. A system as defined in claim 6 further comprising:

means for comparing the signal identifying a user with a

stored signal; and

means for controlling vehicle access in response to the

means for comparing.

8. A system as defined in claim 7 wherein the means for
standardizing the electric charge comprises:

a capacitor;

means for charging the capacitor with a predetermined

charge; and

means for discharging the capacitor for each pulse into the

means for recording; and wherein
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the means for recording comprises an electrolytic cell.

9. A system as defined in claim 8 wherein the means for
reading the recorded charge comprises means for discharging
the electrolytic cell; and

means for measuring the charge required to discharge the
cell. .

10. A vehicle rental system comprising:

a plurality of user operated means, each for identifying a
potential vehicle user and generating an identification
signal unique to the potential user;

central processing means for accepting identification signals
from a plurality of user operated means, for using those
signals to verify the acceptability status of potential vehi-
cle users, and for issuing responsive signals dependent on
the acceptability status;

key means for controlling access to a selected vehicle;
lock means on each vehicle for preventing vehicle usage in

absence of a corresponding key means; and

means in combination with the user operated means for
dispensing the key means to a potential user in response
to the central processing means.

11. A vehicle rental system as defined in claim 10 further
comprising means in combination with each user operated
means for receiving the key means after vehicle use and for
identifying the selected vehicle.

12. A vehicle rental system as defined in claim 11 further
comprising means in combination with the means for receiv-
ing the key means for ascertaining extent of vehicle usage
between operation of the means for dispensing and the means
for receiving.

13. A vehicle rental system as defined in claim 12 wherein
the means for ascertaining extent of usage comprises:

an electrolytic cell in combination with the key means for

retaining a state of electric charge proportional to vehicle
usage; .
means for discharging the electrolytic cell; and

means for measuring the charge required to discharge the

electrolytic cell.

14. A vehicle rental system as defined in claim 10 wherein
the means for dispensing comprises:

means for receiving a plurality of key means; and

means for releasing a selected key means in response to the

means for verifying and a manual selector switch.
15. A vehicle rental system as defined in claim 10 wherein
each user operated means comprises:
card entry control means responsive to a selected code of
data on a machine-readable card for selectively blocking
unauthorized cards and admitting authorized cards; and

decoder means responsive to a machine-readable card ad-
mitted by the card entry control means for generating the
identification signal.

16. A vehicle rental system as defined in claim 10 wherein
each user operated means comprises:

decoder means responsive to a machine-readable card and

also to a manual signal input for generating the identifica-
tion signal.



