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[57] ABSTRACT 

A vehicle body de?nes an occupant compartment and 
includes a seat mounted within the compartment and 
accessible through a side door opening selectively 
opened and closed by a side door, a belt arrangement 
with lap and shoulder belts whose first ends are secured ' 
adjacent an inboard portion of the seat and whose sec 
ond ends are respectively received by a door mounted 
locking retractor and a vehicle body mounted inertia 
retractor,-door and roof rail mounted carriers slidably 
receiving respective intermediate portions of the lap 
and shoulder belts, drive mechanisms for moving the 
carriers between forward and rearward positions in re 
sponse to an operative condition of the vehicle to move 
the belts between easy-enter and occupant restraining 
positions, a door lock assembly mounted on the rear 
edge of the door and having a latch mechanism mov 
able to a latched position to maintain the door in closed 
position and a lock mechanism movable to a locked po 
sition to prevent movement of the latch mechanism 
from latched position to unlatched position, a solenoid 
connected to the lock mechanism by a linkage and ac 
tuatable in response to the operative vehicle condition 
to move the lock mechanism to locked position, and a 
linkage connecting the solenoid and a locking bar of 
the locking retractor to move the locking bar to a 
locked position concomitant with the movement of the 
lock mechanism tolocked position and thereby locking 
the retractor to prevent extending movement of the lap 
belt when the vehicle is in the operative condition. 

3 Claims, 6 Drawing Figures 
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DOOR LOCK ASSEMBLY AND DOOR 
RETRACTOR INTERLOCK 

This invention relates to an interlock for a vehicle 
body door lock assembly and a door mounted occupant 
restraining belt locking retractor. 

It is conventional for a vehicle body door to support 
a lock assembly having a latch mechanism and a lock 
mechanism, with the latch mechanism being selectively 
moved to a latched position to maintain the door in a 
closed position, and with the lock mechanism being se 
lectively moved to a locked position to prevent un 
latching of the latch mechanism and the consequent 
possibility of door opening movement. It is also con 
ventional to provide a power operated mechanism, 
such as a solenoid or a pneumatic motor, for moving 
the lock mechanism to locked position in response to 
an operative vehicle condition, such as vehicle ignition 
or ignition and the subsequent placement of the trans 
mission selector lever in a driving position, etc. It is also 
known to provide a vehicle body door mounted occu 
pant restraining belt locking retractor including a sole 
noid and spring biased armature arm for locking the re 
tractor in response to an operative vehicle condition to 
prevent belt movement in both retracting and extend 
ing directions. Likewise, it is known to provide the door 
mounted locking retractor with a member that overlies 
a portion of the vehicle body to limit door opening 
movement when the retractor is locked and the vehicle 
is in the operative condition. 
This invention utilizes a power operated mechanism 

responsive to an operative vehicle condition and an in 
terlock for concomitantly locking the lock mechanism 
of a vehicle body door lock assembly and a door 
mounted belt locking retractor to prevent door opening 
movement and belt extending movement. 

In the preferred embodiment of the invention, the 
power operated mechanism ‘and interlock are used with 
a vehicle body having a belt arrangement in which door 
mounted and roof rail mounted carriers slidably re 
ceive intermediate portions of lap and shoulder belts 
and move forwardly and rearwardly in response to ‘an 
operative vehicle condition to move the belts between 
easy-enter and occupant restraining positions. Link 
ages connect the power operated mechanism to the‘ 
lock mechanism of the door lock assembly mounted on 
the vehicle body door associated with the belt arrange 
ment and also connect the power operated mechanism 
to the locking bar of a locking retractor mounted on 
the door and receiving the outboard end of the lap belt. 
Concomitant with the placement of the vehicle in the 
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lock assembly and a door mounted belt locking retrac 
tor to prevent door opening movement and belt extend 
ing movement. ' . 

Another object of this invention is to utilize such a 
power operated mechanism and interlock with a belt 
arrangement having a belt with one end received by the 
locking retractor and with an intermediate portion slid 
ably received by a carrier that is moved forwardly and 
rearwardly in response to the operative vehicle condi 
tion to move the belt arrangement between easy-enter 
and occupant restraining positions. 
These objects and other objects of this invention will ' 

be readily apparent from the following detailed de 
scription and drawings in which: 
FIG. 1 is a view of a portion of a vehicle that includes 

a power operated mechanism responsive to an opera 
tive vehicle condition and an interlock for concomi 
tantly locking the lock mechanism of a door lock as 
sembly and a door mounted locking retractor receiving 
one end of a lap belt- of an occupant restraining belt ar 
rangement, with certain vehicle body outer panels bro 
ken away to show a drive mechanism for moving a car 
rier that slidably receives an intermediate portion of 
the lap belt and moves the lap belt between easy-enter 
and occupant restraining positions in response to the 
operative vehicle condition; 
FIG. 2 is an enlarged sectional view of a portion of 

the vehicle body taken generally along line 2-2 of FIG. 
1 and showing a cable and vehicle body and door 
mounted cable guides of the drive mechanism; 
FIG. 3 is an enlarged sectional view of the vehicle 

body door taken along line 3-3 of FIG. 1 and showing 
opposed track members for mounting a slide that sup 
ports the carrier associated with the lap belt; 

FIG. 4 is an enlarged perspective view of the door 
mounted locking retractor and a lower portion of'a link 
controlling movement of a locking bar of the retractor; 
FIG. 5 is a perspective view of a portion of the inte 

rior of the vehicle showing the belt arrangement in an 
occupant restraining position with respect to a phan 
tom line indicated seated occupant, as when the vehicle 

' is in the operative condition; and 
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operative condition and the initial rearward movement ‘ 
of the carriers and movement of the belts toward the 
restraining positions, the power operated mechanism is 
actuated and through the linkages locks the lock mech 
anism of the door lock assembly and also locks the 
locking retractor to prevent subsequent extending 
movement of the lap belt prior to cessation of the oper 
ative vehicle condition. When the vehicle ceases to be 
in the operative condition, the power operated mecha 
nism unlocks the lock mechanism and the locking re 
tractor as the carriers move forwardly to move the belts 
to the easy-enter positions. 
Accordingly, an object of this invention is to provide 

a power operated mechanism responsive to an opera 
tive vehicle condition and an interlock for concomi 
tantly locking a lock mechanism of a vehicle body door 
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FIG. 6 is a view of a portion of the vehicle with the 
door in open position and the belt arrangement in an ‘ ' 
easy-enter position, allowing convenient occupant ac 
cess to a vehicle seat shown partially broken away. 

Referring now to the drawings, and more particularly 
to FIG. 1, a vehicle generally indicated by 10 includes 
a conventional vehicle body 12 having the usual front 
windshield 14 and roof 16. The forward end of a side ‘ 
door 18 is conventionally pivotally mounted on the 
body 12 to support the door for movement between 
open and closed positions with respect to a side door 
opening 20, allowing occupant access to an occupant 
compartment generally indicated by 22. Referring ad 
ditionally now to FIGS. 5 and 6, an occupant restrain 
ing belt arrangement generally indicated by 24 includes 
lap and shoulder belts 26 and 28 having their ?rst ends 
?xedly secured to a bracket 30 mounted on the vehicle 
transmission tunnel 32 inboard of a bucket type seat 
34. As best seen in FIG. 5, the lap belt 26 extends in a 
generally lateral direction across the lap of a phantom 
line indicated seated occupant 36 and has an interme 
diate portion slidably received by an apertured carrier 
~38 movable along door 18 as will be described. The 
other end of lap belt 26 is received by a locking retrac 
tor 40 suitably mounted on a lower rearward portion of 
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door 18, as best seen in FIG. 6.>ln a similar manner, the 
shoulder belt 28 extends across the chest of occupant 
36 and through an apertured carrier 42 slidably 
mounted along the roof rail of roof 16 as will be de 
scribed. From carrier 42, shoulder belt 28 extends rear 
wardly and over body mounted rollers 44 and 46 to a 
conventional inertia retractor 48 mounted on the rear 
wheel well 50 of vehicle body 12. 
As more clearly seen in FIGS. 1 and 3, carrier 38 slid 

ably receives belt 26 in an elongated aperture 52 adja 
cent an inner trim panel 54 of door 18. Trim panel 54 
includes an elongated slot 56 extending between upper 
forward and lower rearward portions of door 18, see 

10 

FIGS. I and 5. A shank portion 58 of a slide 60 is re- 7 
ceived within slot 56 and attached to carrier 38 by 
screws 62. The slide 60 includes oppositely extending 
ears 64 slidably received within a pair of opposed track 
members 66 suitably mounted within door 18 and ex 
tending parallel to slot 56, FIG. 1. ' 
As best seen in FIG. 1, a cable 68 of a drive mecha 

nism 70 is attached to the opposite ends of slide 60 and 
is guidingly received by door mounted upper and lower 
pulleys 72 and 74 adjacent the opposite ends of track 
members 66. From the upper pulley 72, cable 68 ex 
tends downwardly and is guidingly received by a bodily 
movable pulley76 pivoted to a link 78 of a spring and 
turnbuckle arrangement 80 that maintains a predeter 
mined tension in cable 68. As best seen in FIG. 2, from 
pulley 76, ‘cable 68 extends forwardly through a door 
mounted guide 82 adjacent the door hinge axis and for 
wardly through a body mounted guide 84. Since the 
distance between the opposed free ends of guides 82 
and 84 is relatively short and since the guides are posi 
tioned relatively close to the door hinge axis, the effec 
tive length of cable 68 will vary only slightly‘during 
swinging movement of door 18 between open and 
closed positions. Consequently, the spring of‘ arrange 
ment 80 is capable of expanding and contracting to 
move link 78 and the attached pulley 76 to adjustably 
maintain the required tension in cable 68. As seen in 
FIG. 1, cable 68 extends forwardly from. guide 84 to a 
body mounted pulley 86, upwardly, through a lower ap 
erture 88in a housing 90, and‘is‘wound around a driv 
ing pulley 92. The other end of ,cable 68 attached to 
slide 60 is guided by the lower pulley 74 adjacent the 
lower ends of track members 66 and extends forwardly 
through door and body mounted guides 94 and 96 posi 
tioned in a similar manner with respect to the door 
hinge axis as are guides 82 and 84. From guide 96, 
cable ‘68 extends forwardly to a body mounted pulley 
98, upwardly through aperture 88 in housing 90, and is 
wound around driving pulley 92‘. Driving pulley 92 also 
includes a portion about which is wound another cable, 
not shown, guided by suitable guides and pulleys, not 
shown, in a manner similar to cable 68. The ends of this 
cable are connected to a slide attached to carrier 42. 
and supported by roof rail mounted track members, 
similar to track members 66, for movement between 
the forward and rearward ends of a slot 100 in the 
head-liner 102 of roof 16, FIG. 5. 
Driving pulley 92 is connected to a suitable electric 

motor, not shown, whose terminals are connected 
across a source of power in a circuit. The circuit is re 
sponsive to an operative vehicle condition, such as igni 
tion or ignition and placement of the transmission se 
lector leverin a driving position, etc., to actuate the 
motor in one direction and rotate driving pulley 92 in 
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the direction of arrow A. Since each of the wound por 
tions of the cables has a point suitably secured to driv 
ing pulley 92, this rotation winds respective portions of 
the cables and unwinds other respective portions of the 
cables, the net effect being to move the carriers 38 and 
42 rearwardly to the FIG. 5 positions. As the carriers 
move rearwardly, the normal retracting bias of retrac 
tors 40 and 48 maintains the belts 26 and 28 in a taut 
condition as the belts slide through the carriers. A suit 
able limit switch, not shown, is actuated by slide 60 of 
carrier 38 when the carriers reach the FIG. 5 rearward 
positions where the belts have assumed the occupant 
restraining positions shown, without requiring any de~ 
liberate effort on the part of the occupant. The actua 
tion of this limit switch stops the motor and rearward 
movement of the carriers and the occupant 36 is thus 
passively restrained while nevertheless free to lean for‘ 
ward at a controlled rate, less than that which will lock 
inertia retractor 48, to operate the vehicle controls, 
etc. 

When the vehicle ceases to be in the operative condi 
tion, the circuit actuates the motor in the opposite di 
rection to rotate driving pulley 92 in the direction of 
arrow B. Since locking retractor 40 is then unlocked; 
as will be described, and since this rotation moves the 
carriers 38 and 42 forwardly at a rate less than that 
which will lock inertia retractor 48, the carriers move 
to the FIG. 6 forward positions and the belts 26 and 28 
are moved to the easy-enter positions. With the belts in 
these positions, the occupant is allowed convenient 
egression from and access to the occupant compart 
ment 22 and seat 34. I 

The movement of the carriers 38 and 42 between the 
forward and rearward positions and the sliding move 
ment of belts 26 and 28 through the carriers during 
movement between the easy-enter and occupant re 
straining positions is similar to the carrier and belt 
movement disclosed by the US. Pat. of Kep'pel et al. 
3,680,883 which is assigned to the assignee of the pres 
ent invention. 
A door lock assembly generally indicated by 104 is 

mounted-on the rear portion of door 18, FIG. 1, and in 
cludes a latch mechanism, not shown in detail, movable 
between latched and unlatched positions with respect 
to a body mounted keeper, not shown, to selectively 
maintain the door 18 in the FIG. 1 closed position. 
Door lock assembly 104 is similar to door lock assem 
blies used on current production vehicles and as such 
will not be described in detail. The latch mechanism of 
lock assembly 104 may be moved fromthe latched po 

' sition to the unlatched position, to open door 18, by de 
pression of an outside push button 106 adjacent the 
rear end of an outside door handle I08, and may alter~ 
nately be moved to the unlatched position by an inside 
remote handle 110 connected to the latch mechanism 
by a generally longitudinally extending link 112. Lock 
assembly 104 also includes a lock mechanism, not 
shown in detail, selectively movable from an unlocked 
position to a locked position to conventionally prevent 
movement of the latch mechanism from latched posi 
tion to unlatched position by actuation of button 106 
or handle 110 and to thus maintain the door 18 in 
closed position. From outside the vehicle 10, the lock 
mechanism of lock assembly 104 is controlled by lock 
ing and unlocking of a key cylinder 114 in a conven 
tional manner. From within the vehicle 10, the lock 
mechanism may be controlled by conventional upward 
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and downward movement of a garnish button 116. As 
can be seen in FIG. 1, garnish button 116 is supported 
on the upper end of a control link 118 including an in 
termediate bight portion 120. The lower end of link 
118 is pivoted to a somewhat L-shaped link 122 piv 
oted to the door at 124. The upward and downward 
movement of the garnish button 116 thus selectively 
pivots the link 122 to move a locking bar 125 of the 
lock mechanism by way of a link 126 and thus controls 
movement of the lock mechanism between the locked 
and unlocked positions. 
A solenoid 128 is suitably mounted within the door 

18 and includes an armature arm 130 whose upper end 
is pivoted to the bight portion 120 of link 1 18. Solenoid 
128 is connected in the circuit that controls the motor 
rotating driving pulley 92. When the vehicle is placed 
in the operative condition previously described, the so 
lenoid 128 is actuated and armature arm 130 is moved 
downwardly to rotate link 122 about 124. The rotation 

' of link 122 through link 126 thus moves locking bar 
125 and the lock mechanism of lock assembly 104 is 
thus moved to locked position in the same manner as 
by manual downward depression of garnish button 116. 
The lock mechanism of lock assembly 104 is thus con 
ventionally locked when vehicle 10 is placed in the op 
erative condition without requiring any deliberate ef 
fort on the part of the occupant. When the vehicle is 
taken out of the operative condition,_the circuit deacti 
vates solenoid 128 whose armature arm 130 is then 
moved upwardly by a spring bias to move the lock 
mechanism of lock assembly 104 to unlocked position. 
A linkage generally indicated in FIG. 1 by 132 in 

cludes a link 134 with one end pivoted to the door 18 
at 136, slightly to the rear of the lower end of garnish 
button 116. The other end of link 134 includes a suit 
able slot that receives a laterally extending pin or ex 
tension 138 on link 118 justslightly above the bight 
portion 120. Linkage 132 also includes a link 140 
whose upper end is pivoted to the intermediate portion 
of link 134 at 142 and which extends downwardly and 
slightly rearwardly from link 134 to the locking retrac 
tor 40. As seen in FIG. 4, the lower end of link 140 in 
cludes integral oppositely extending lateral ears 144 
and a threaded end for receiving a suitable nut 146 hav 
ing a rounded upper surface. Intermediate ears 144 and 
nut 146, the lower end of link 140 extends through an 
aperture 148 in the ?attened end 150 of a locking bar 
extension 152. Extension 152 is supported by the upper 
end of a locking bar 154 whose opposite ends are re 
ceived in like apertures 156 in ?anges 158 of the re 
tractor housing 160. The locking bar 154 is thus rotat- I 
able about an axis A in opposite directions as indicated 
by arrows C and D. When the locking bar 154 is rotated 
in the direction of arrow C, a locking edge, not shown, 
of the locking bar moves into engagement with teeth 
162 of a roller rotatably mounted between ?anges 158 
and receiving lap belt 26. This engagement locks the 
roller to prevent extending movement of lap belt 26. It 
will be noted that link 140 assumes a generally skewed 
orientation with respect to axis A. Consequently, upon 
actuation of solenoid 128 or manual depression of the 
garnish button 116 and the resultant downward pivot 
ing movement of link 134 anddownward bodily shift 
ing movement of link 140, the ears 144 engage the 
upper side of ?attened end 150 and rotate the locking 
bar 154 in the direction of arrow C to lock the retractor 
40 and prevent extending movement of lap belt 26. 
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6 
Conversely, upon unlocking of the lock mechanism by 
either the garnish button 116 or the spring bias of ar 
mature arm 130, the link 140 is bodily shifted upwardly 
and the curved upper surface of nut 146 engages the 
lower side of ?attened end 150 to rotate the locking bar 
154 in the direction of arrow D. This rotation moves 
the locking edge of the locking bar out of engagement 
with teeth 162 and allows lap belt 26 to be extended 
from retractor 40. Since the spring bias of the armature 
arm 130 unlocks the lock mechanism of lock assembly 
104 when the vehicle ceases to be in the operative con 
dition, the retractor 40 will thus be concomitantly un 
locked to. allow extending movement of lap belt 26 
from retractor 40 as the carriers 38 and 42 begin to 
move forwardly to move the belts 26 and 28 to the 
easy-enter positions, as previously described. 

It can thus be seen that when an occupant enters the 
vehicle, the lap and shoulder belts 26 and 28 will be p0 
sitioned in the FIG. 6 easy-enter positions and will 
allow convenient occupant access to the seat 34. When 

> the door 18 is closed and the vehicle is placed in the op- - 
erative condition, the drive mechanisms will move the 

' carriers 38 and 42 rearwardly to the positions shown in 
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FIG. 5 while the retractors 40 and 48 retract the belts 
which are thus moved to the occupant restraining posi 
tions. Concomitant with the initial rearward‘movement 
of the carriers, the solenoid 128 will be actuated to lock 
the lock mechanism of the door lock assembly 104 and 
will also, by way of linkage 132, lock the locking retrac 
tor 40 against extending movement of the ‘lap belt 26. 
The solenoid 128 .thus concomitantly locks both the 
lock mechanism of the door lock assembly and the 
door mounted locking retractor 40. 
The invention thus provides a power operated mech 

anism and an improved interlock for concommitantly 
locking a vehicle body door lock assembly and a door 
mounted belt locking retractor in response to an opera 
tive vehicle condition to prevent door opening move 
ment and belt extending movement. 
What is claimed is:_ - ' 

1. In a vehicle body de?ning an occupant compart 
ment, the combination‘ comprising, a seat mounted 
within the ' occupant compartment and accessible 
through a vehicle body side ‘door opening, a door for 
selectively opening and closing the door opening, latch 
means mounted on the door and selectively movable 
between latched and unlatched positions with respect 
to a vehicle body mounted keeper to selectively main 
tain'the door in closed position, inside and outside door 
mounted latch release means for selectively moving the 
latch means from latched position to unlatched posi 
tion to allow movement of the door from closed posi 
tion to open position, locking means selectively mov 
able between locked and unlocked positions to selec 
tively prevent movement‘ of the latch means from 
latched position to unlatched position, inside and out 
side door mounted lock control means for controlling 
the, position of the‘ locking means, a solenoid for mov 
ing the locking means to locked position in response to 
an operative condition of the vehicle, a locking retrac 
tor mounted on the door and including a locking bar 
movable between locked and unlocked positions to se 
lectively lock and unlock the retractor against belt ex 
tending movement, a belt having one end received by 
the retractor, means for securing the other end of the 
belt adjacent an inboard portion of the seat to dispose 
the belt across a seated occupant in a restraining posi 
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tion when the door is in closed position, and interlock 
ing linkage means connecting the solenoid and the 
locking bar to move the locking bar to locked position 
concomitant with the movement of the locking means 
to locked position and thereby maintaining the belt in 
the restraining position against extending movement 
when the vehicle is in the operative condition.v 

2. In a vehicle body de?ning an occupant compart 
ment, the combination comprising, a seat mounted 
within the occupant compartment and accessible 
through a vehicle body side door opening, a door for 
selectively opening and closing the door opening, latch 
means mounted on ‘the door and selectively movable 
between latched and unlatched positions with respect 
to a vehicle‘ body mounted keeper to selectively main 
tain the door in closed position, inside and outside door 
mountedlatch release means for selectively moving the 
latch means from latched position to unlatched posi 
tion to allow movement of the door from closed posi 
tion to open position, locking means selectively mov 
able between locked and unlocked positions to selec 
tively prevent movement of the latch means from 
latched position to unlatched position, inside and out 
side door mounted lock control means for controlling 
the position of the locking means, a solenoid for mov 
ing the locking means to locked position in response to 
an operative condition of the vehicle, a locking retrac 
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tor mounted on the door and including a locking bar - 
movable between locked and unlocked positions to se 
lectively lock and unlock the retractor against belt ex 
tending movement, a lap belt having one end received 
by the retractor, means for securing the other end of 
the belt adjacent an inboard portion of the seat, means 
responsive to the operative condition of the vehicle and 
connected to the belt to move the belt forwardly to an 
easy-enter position upon cessation of the operative 
condition of the vehicle and to allow the retractor to 
move the belt rearwardly to a restraining position when 
the vehicle is placed in the operative condition with the 
door in closed position, and interlocking linkage means 
connecting the solenoid and the locking bar to move 
the locking bar to locked position concomitant with the 
movement of the locking means'to locked position and 
thereby locking the retractor to maintain the belt in the 
restraining position against extending movement when 
the vehicle is in the operative condition, the solenoid 
unlocking the locking means and the retractor when 
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the vehicle ceases to be in the operative condition to 
allow opening movement of the door and extending 
movement of the belt to the easy-enter position. 

3. In a vehicle body de?ning an occupant compart 
ment, the combination comprising, a seat mounted 
within the occupant compartment and accessible 
through a vehicle body side door opening, a door for 
selectively opening and closing the door opening, latch 
means mounted on the door and selectively movable 
between latched and unlatched positions with respect 
to a vehicle body mounted keeper to selectively main 
tain the door in closed position, inside and outside door 
mounted latch release means for selectively moving the 
latch means from latched position to unlatched posi 
tion to allow movement of the door from closed posi 
tion to open position, locking means selectively mov 
able between locked and unlocked positions to selec 
tively prevent movement of the latch means from 
latched position to unlatched position, inside and out 
side door mounted lock control means for controlling 
the position of the locking means, a solenoid for mov 
ing the locking means to locked position in response to 
an operative condition of the vehicle, a locking retrac 
tor mounted on the door and including a locking bar 
movable between locked and unlocked positions to se 
lectively lock and unlock the retractor against belt ex 
tending movement, a lap belt having one end received 
by the retractor, means for securing the other end of 
the belt adjacent an inboard portion of the seat, door 
mounted means connected to‘ an intermediate portion 
of the belt to move the belt forwardly to an easy-enter 
position upon cessation of the operative condition of 
the vehicle and to allow the retractor to retract the belt 
to an occupant restraining position in response to the 
operative condition of the vehicle, and interlocking 
linkage means extending betweenthe solenoid and the 
locking bar of the retractor to move the locking bar to 
locked position concomitant with the movement of the 
locking means to locked position and thereby locking 
the retractor to maintain the belt in the restraining po 
sition against extending movement when the vehicle is 
in the operative condition, the solenoid unlocking the 
locking means and the retractor when the vehicle 
ceases to be in the operative condition to allow door 
opening movement and extending movement of the 
belt to the easy-enter position. 
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