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ABSTRACT 
A remote control apparatus for opening andiclosing a 
vehicle door is‘ disclosed. The device comprises a first 
shaft rotatably mounted transversely of'the vehicle, an ' 

' operating lever rigidly connected to'one end thereof, 
an arm extending radially from the other end of the 

‘ ‘first shaft, a connecting rod connected between the 
arm and an actuating means, a firstsupporting shaft 
for pivotally connecting the connecting rod to the ac 
tuating means, a swinging member, one end being in 
operative engagement with the slide member and 
being biased thereagainst by a spring, ‘a door locking 
hook, and a-?exible shaft connecting said swinging 
member andone end of the door locking hook. 

7 Claims, 7 Drawing lFigures 



PATENTED JAN 71975 3. 858 , 922 

sum 1mI 5 

Fig. 3 



PATENTEDJAN 1191s 52.858822 
sum 2 0; 5 

Fig.4 

. ; g 

Fig. 5 





3,858,922 
1 

REMOTE CONTROL APPARATUS FOR OPENING 
AND CLOSING VEHICLE DOOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an improved remote 

control apparatus for opening and closing a vehicle 
door, and more particularly to a vehicle door mecha 
nism which provides for remote control of an inaccesi 
ble vehicle door in a manner whereby the vehicle door 
is unlocked and opened when a lever is moved in one 
direction, and is closed and locked when the lever is 
moved in the reverse direction. 

2. Description of the Prior Art 
There are prior art arrangements which operate 

pneumatically, hydraulically, or magnetically. How 
ever, such prior art arrangements are expensive, time 
consuming to install, heavy, bulky, and are dif?cult to 
repair because of their complicated mechanisms. Fur 
thermore, in the prior art arrangement the rate at 
which the door may be opened and ‘closed is not adjust 
able, and thus unexpected accidents may occur. 

' SUMMARY OF THE INVENTION 

It is a principal object of the present invention to pro 
vide an improved mechanical remote control apparatus 
for opening and closing a vehicle door. ' 

It is another object of the invention to provide a de 
vice which is mechanically simple, can be installed eas 
ily, and permits opening and closing vehicle door safely 
and securely. 
According to the present invention, a door mecha~ 

nism is disclosed by means by which it is possible to 
open or close a door easily by merely pulling up, or 
pushing down, an operating lever while it is also possi 
ble to control the rate at which the door opens or closes 
by merely varying the force applied to the operating le 
ver. The mechanism of the door lock is protected 
against corrosion and deterioration due to rainwater 
which may leak into the door in situations where a win 
dow is provided adjacent the door mechanism. Due to 
the advantages ‘described above, the door mechanism 
is resistant to shocks which may be generated when 
opening or closing the ‘door, and it is also possible to 
.avoid unexpected trouble which may be produced 
when an open door strikes another object, such as an? 
other car, when being opened. The subject device is 
easy to repair and the parts thereof are inexpensive to 
replace. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A clear understanding will be apparent from a con 
sideration of two of the preferred embodiments of the 
invention with reference to the accompanying drawings 
in which: ‘ 

FIG. 1 is a perspective view illustrating one part of 
the mechanism in FIG. 1; 
FIG. 2 is an enlarged detailed view of one part of the 

mechanism in FIG. 1; 
FIG. 3 is a sectional view taken along the line III-III 

of FIG. 2; 
FIG. 4 is a perspective view showing a further em~ 

bodiment of the present invention; 
FIG. 5 is an enlarged detailed front view of the one 

part of the mechanism in FIG. 4; ' 
FIG. 6 is a sectional view taken along the line Vl-VI 

of FIG. 4; and 
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2 
FIG. 7 is an enlarged view of the locking hook and 

associated mechanism of FIG. 1. 

DETAILED DESCRIPTION or THE PREFERRED 
EMBODIMENTS 

Referring first to FIGS. 1 to 3 inclusive, mounting 
plate 14 is housed in a vehicle door frame 11 and is se» 
cured to supporting frame 12 of the door frame 11 so 
that the mounting plate 14 may be easily accessible 
from outside the vehicle when lining board 13, which 
is provided in order to prevent rainwater from leaking 
into the door frame 11 around window glass 15, is re» 
moved. . 

Preferably said mounting plate 14 is positioned at a 
lower corner of the door frame 11 adjacent to hinge 
means 16 about which the vehicle door pivots. An actu 
ating means 17, having a bifurcated elongated body 18 
and a guide slot 19 of a predetermined length formed 
in the upper surface of said body is connected to the 
lower part of said mounting plate 14. A groove 20 is 
formed- between both parts of said body 18 and an elon 
gated slide piece 21 is movably mounted therein and is 
outwardly extensible therefrom. A supporting shaft 22 
which extends transversely through said body 18 and 
the slide piece 21 is slidably received within said guide 
slot 19, and is pivotally connected to a curved end 24 
of a ?rst connecting rod 23. The free end of said slide 
piece 21 abuts against one end of a swinging member 
25 which is biased toward slide piece 21 by means of 
a spring member 26. Swinging member 25 is pivotally 
supported at a middle part thereof by a shaft 27 in the 
mounting plate 14. A supporting piece 28 is connected 
to the other end of the swinging member 25 by'means 
of a screw member 68, and has a supporting hole 29 
formed therethrough at one end portion of the support 
ing piece and a plurality of adjacent holes 30 which are 
provided in order to properly position supporting hole 
29 with a hook operating shaft having an adjustable 
length for engagement. The hook operating shaft 31 is 
constructed of wire or the like, being preferably ?exi 
ble, andone end thereof is passed through thesupport 

‘ ing hole 29 and is retained ?rmly therein by means of 
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a stopper member 33. The other end of the hook oper 
ating shaft 31 is passed through a hole formed in one 
end of a door locking hook 32 which is mounted in the 
supporting frame adjacent the door lock. A stopper 
means is provided to prevent the shaft 31 from slipping 
out 'of the hole in the door locking hook 32. The door 
locking hook is rotatably supported intermediate its 
ends by a supporting shaft 70 so as to swing about the 
shaft 70 and the other end of said door locking hook 32 
is adapted to engage a pin (not shown) mounted in the 
lining of the lock for locking or unlocking the door. 
Spring member 69, passing freely through the shaft 31, 
is provided between the door locking hook 32 and the 
covering member 71 and is adapted to bias the door 
locking hook 32 in the appropriate direction for un 
locking the door lock. This may clearly be seen in FIG. 
7. Within a guiding cover 34, which is mounted on the 
vehicle frame 35 between the adjacent door frames, the 
?rst connecting rod 23 is pivotally connected to a sec 
ond connecting rod 36 at one end thereof. The rod 36 
moves generally in a horizontal, axial direction as does 
of rod 23. The guiding cover 34 is used to prevent hori 
zontal movement of the connecting number, which 
movement would be caused by the swinging movement 
of rod 23 when the vehicle door is opened or closed. 
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The other end of said connecting rod 36 is pivotally 
connected to an arm 37 which extends radially from 
one end of a transverse shaft 38 which is rotatably 
mounted on the floor of the 'car. The other end of the 
transverse shaft 38 is connected to an operating level 
39 which is situated adjacent a driver’s seat. The refer 
ence numeral 40 denotes a cover for the above men 
tioned mechanism. 

In the operation of the above described ?rst embodi 
ment of the invention, when a driver pulls the operating 
lever 39 installed near his seat in an upward direction 
the transverse shaft 38 rotatably positioned on the ?oor 
of the car simultaneously rotates therewith and the arm 
37 radially extending from the opposite end of said 
transverse shaft 38 also rotates with the rotation ofsaid 
transverse shaft 38. The connecting rod 36, being piv 
otally mounted to the free ‘end of the arm 37, is driven 
longitudinally of the vehicle body as the arm 37 rotates 
and the connecting rod 23 which ispivotally joined to 
the oppositeendof the connecting rod 36 within the 
guiding cover 34 is shifted by the operation of the con 
nectingrod 36 and swings in a substantially horizontal 
direction, in a direction longitudinal of the vehicle 
when the vehicle door is opened. 
a The curved end 24 of the connecting rod 23 causes 
the slide piece 21 to move along the groove 20 in the 
elongated body within the range determined by the 
length-of the guide slot 19 and the head of the slide 
piece 21 causes the swinging member 25 to pivot about 
its pivot point. The hook operating shaft 31 which is 
connected to the opposite end of said swinging member 
25 is pulled by the shaft 31 and the door locking hook 
v32 ?xedly connected to the other end of the hook oper 
ating shaft 31 catches the pin mounted on the lining of 
the lock and allows the door to be unlocked. If the up 
ward pulling of the operating lever 39 is continued the 
longitudinal movement of the supporting shaft 22 is 
limited by the end of the guide slot 19 and any further 
pushing force is conveyed to the elongated body 18 by 
means of curved end 24 whereby the door is opened at 
a rate directly proportional to the amount of such push 
ing force. When a driver pushes the operating lever 39 
downward, the mechanism as above described operates 
to close the door at a rate depending upon the amount 
of such pushing force. ‘ 
FIGS. 4 to 6 show another embodiment according to 

the present invention, wherein a mounting plate 44 
which is housed in a door frame 41 of a motor car is se 
cured to a supporting frame 42 of the door frame 41 so 
that the mounting plate 44 may be easily accesible from 
outside the vehicle when a lining board 43 islremoved. 
Preferably the mounting plate is positioned at a lower 
corner of the door case 41 adjacent to a hinge means 
45 about which the door pivotally moves. An actuating 
means 46 having an elongated bifurcated body 47 and 
a guide slot 48 of a predetermined length is formed in 
the upper surface of said body and connected to the 
lower part of the mounting plate 44. A groove 49 isv 
formed by the two portions of said body 47, and an 
elongated slide piece 50 is movably mounted in groove 
49 and extends outwardly therefrom a supporting shaft 
51 extending transversely through the body 47 and the 
slide piece 50 is slidably within the guide slot 48,_and 
is pivotally connected to a curved end 53 of a ?rst con 
necting rod 52. The free end of the slide piece 50 abuts 
swinging member 54 which is'biased thereagainst by a 
spring member 55, swinging member 54 being pivotally 

4 
supported intermediate its end portions by a shaft 56 
which is secured to the mounting plate 44. A support 
ing piece 57 having a supporting hole 58 formed there 
through and a series of adjacent holes 59 for position 
ing the support hole to properly receive an end of hook 
operating shaft 60 is mounted on the other end of the 
swinging member 54. Said hook operating shaft 60 is 
preferably constructed of a similar ?exible material, 
and one end is passed through said supporting hole 58 
and is ?rmly retained therein by a stopper means 62. 
The other end of the hook operating shaft 60 is passed 
through a hole formed in one end of a door locking 
hook 61, the hook 61 being mounted on the supporting 
frame adjacent to the door ‘lock, and a stopper. means 
is provided to prevent the shaft 60 from slipping out of 
thehole in the hook 61. The door locking hook 61 is 
supported intermediate its ends by a supporting shaft 

' 74 so ‘as to pivot or rotate about the shaft 74 and the 

20 

25 

30 

35 

40 

other end of the door locking hook 61 is adapted to 
book a pin (not shown) mounted to the lining of the 
lock for locking or unlocking the door. Spring member 
73 which passes freely through the shaft 60 is provided 
between the door locking book 61 and covering mem~ 
ber 75 and is adapted to bias the door locking hook 61 
in the direction unlocking the door lock. The other end 
of the first connecting rod 52 is pivotally connected to 
an arm 63 which extends radially from one- end of'a 
transverse shaft 64 which is rotatably mounted on 'the 
?oor of the car. The other end of the shaft 64 is con 
nected to an operating lever 65 situated adjacent the 
driver’s seat. The reference numeral 66 denotes a win 
dow glass and the‘ reference numeral 67 shows a cover 
for'the above mentioned mechanism. In the operation 
of this second embodiment, when the driver pulls up or 
the operating lever 65, the transverse shaft'64 rotates 
and the arm 63 radially extending from the opposite 
end of the transverse shaft 64 rotates simultaneously 
with the rotation of said transverse shaft 64. The first 
connecting rod 52, being pivotally connected to the 
free end of the arm 63, moves in a substantially axial 

Y direction and causes the slide pieceSO which is pivot 
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ally joined to the opposite end of the ?rst connecting 
rod 52 to move along the groove 49 of the body 47 
within the range predetermined by the length of the 
guide slot 48. The head of the slide piece 50 pushes the 
swinging member 54. The hook operating shaft 60 con 
nected to the opposite end of the swinging member 54 
is thereby pulled toward the front of the car and the 
door locking hook 61 which is connected to the other 
end of the hook operating shaft 60 operates and 
catches the pin mounted in the lining of the lock so as 
to unlock the lock. By continuing to pull upwardly on 
the operating lever 65, the movement of the ?rst sup 
porting shaft 51 is halted as the shaft reaches the end 
of the guide slot 48 and any further pushing force is 
conveyed to the body 47 ?xed to the mounting plate 44 
from the shaft 51, whereby the door is opened at a rate 
which depends upon the amount of such pushing force. 
When a driver pushes on the operating lever 65 adja 
cent his seat, the mechanism as above described oper 
ates so as to close the door at a rate dependent upon 
.withthe amount of such pushing force. 

I claim: 
1. A remote control apparatus for opening and clos 

ing a vehicle door, comprising: 
a ?rst shaft rotatably mounted traversely of the vehi 

cle, an operating lever rigidly connected to one end 
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thereof, an arm rigidly connected to the other end 
thereof and extending radially therefrom; 

a first connecting rod, one end thereof being opera 
tively connected to the free end of said arm and 
movable in an axial direction; ‘ v 5 

an actuating ‘means comprising an elongated body 
having a guide slot, and an elongated slide member ' 
movably mounted within the guide slot of said 
elongated body and capable of extending from said 
elongated body, the other end of said ?rst connect 
ing rod being in engagement therewith; 

a ?rst supporting shaft extending transversely 
through both of said body and said slide member 
and slidably received within the guide slot, one end 
of said slide member being thereby pivotally con 
nected to said connecting rod; 

a swinging member pivotally supported for pivotal 
rotation around a point intermediate its ends by a 
support means, one end of said swinging member 

, contacting the free end of said slide member and a 
spring member to said swinging member for biasing 
said one end of said swinging member against said 
slide member; 

20 

va door locking hook pivotally supported at an inter 
mediate portion thereof and a spring member con 
nected thereto for biasing said hook in a direction 
for unhooking the door lock; ’ 

a ?exible hook'operating shaft, one end operatively 
connected to the other of said swinging member 
and the other end connected to an end of said door 30 
locking hook. 

2. The device of claim 1, further comprising a second 
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connecting rod interposed between said ?rst connect 
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ing rod and said actuating member, one end of said sec-. 
ond connecting rod being connected to said ?rst con 
necting rod and the other end of said second connect 
ing rod being pivotally connected to said slide member 
by said supporting shaft. 

3. The device of claim 2 further including a support 
ing piece connected to the upper part of said swinging 
member, said supporting piece having an aperture, said 
?exible hook operating shaft being inserted there 
through and connected thereto, and a plurality of adja 
cent adjusting holes, said supporting member being se 
cured to said swinging member through a desired one 
thereof 

4. The device of claim 3, further comprising a guiding 
cover said guiding cover surrounding said pivotal con 
nection between said ?rst and second connecting rods 
and restricting the horizontal swinging movement of 
said joint. 

' 5. The device of claim 4 wherein the end of said con 
necting member pivotally connected to said'actuating 
means is curved. ' - ' 

6. The device of claim 1 further including a support 
‘ing piece connecting to the upper part of said swinging 
member, said supporting piece having an aperture, said 
?exible hook operating shaft being inserted there 
through and connected thereto, and aplurality of adja 
cent adjusting holes, said supporting member being se 
cured to said swinging member through a desired one 
thereof. 

7. The device of claim 6 whereinrthe end of said con 
necting member pivotally connected to ‘said actuating 
means is curved. 

. >l= * * * * 


