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Patented Feb. 10, 1953 2,628,091 

UNITED STATES PATENT OFFICE 
2,628,091 

MOTOR, VEHICLE DOORSYSTEM 
Anton Rappl, Eggertsville, N.Y., assignor to Trico 

Prodacts Corporation, Buffalo, N. Y. 
Application June 14, 1947, Serial No. 754,672 

(C. 268-66) 6 Claims. 
1. 

his invention relates to a motor vehicle and 
primarily to a mechanism for operating the door 
of the vehicle. It has heretofore been proposed 
to open and close the swinging door of an auto 
mobile by fluid pressure. 
The present invention has for its object to 

provide an improved door actuating mechanism 
which is practical and efficient and insures the 
unlatching of the door prior to the operation of 
the door actuating motor. 
A further object of the invention is to provide 

door actuating means wherein the door is con 
trolled in its outward swinging as a factor of 
safety against injury to any person standing 
nearby. 
The invention will further be found to reside 

in an improved power operated mechanism which 
will function independently of the usual hand 
control. 
The foregoing and other objects will manifest 

themselves as the following deScription pro 
gresses, reference being had to the accompany 
ing drawings wherein 

Fig. 1 is a diagrammatic lay-out illustrating 
the application of a door operated mechanism 2 
embodying the present invention; 

Fig. 2 is a bottom plan view of the showing 
in Fig.1; 

Fig. 3 is an enlarged fragmentary sectional 
view through the door actuating motor; - 

Fig. 4 is a modified showing of the time delay 
unit for definitely insuring the raotor actuation 
with respect to the door unlatching means; and 

iFig. 5 is a similar view depicting a further 
modified time delay unit. 

Referring more particularly to the drawings, 
the numeral designates a door of the motor 
vehicle hinged at its forward edge by supporting 
means 2 and having a latch 3 on its rear edge 
operable by a handle 4 to enable the manual 
opening and closing of the door when such ac 
tuation is desired. 

JFor power actuation of the door, the vehicle is 
provided with a motor, preferably of the fluid 
type and having a cylinder or chamber 6 and a 
piston , which latter term comprehends any 
fluid pressure responsive member. The motor 
may be pivotally mounted on the vehicle chassis 
8, by a bracket 9, and have its piston rod ?t 
pivotally connected to an arm 2 of a rock shaft 
3. A second arm 4 on the shaft has its free 
end slidably and pivotally engaged with a guide 
way 5 on the bottom edge of the door. The 
fluid pressure differential for actuating the motor 
may be derived from a suitable source, such as 
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the intake manifold f6, to which latter the motor 
chamber is connected by the supply conduit 7. 
This conduit opens through branch passages 8, 
and the ports 19, 20 in the chamber heads 2? 
and 22, into the opposite ends of the chamber. 
A valve part 23 normally engages a seat 24 in each 
suction passage 3 to close off the Suction Com 
munication and to vent the motor chamber to 
the atmosphere through a port 25. Conse 
quently, the piston normally will be atmos 
pherically balanced by reason of the atmospheric 
vents at the opposite sides thereof. Filter pads 
26 screen out foreign particles from entering the 
vents 25. An electro-magnet 2 is adapted to 
attract its armature 28 to unseat the valve part 
23 and seat a second valve part 29 over the 
venting port 25 to close the latter. Therefore, 
in the attracted position the valve 23, 29, will 
close of the atmosphere from, and open the suc 
tion to, the motor. hese valves at the opposite 
ends of the notor chamber are Selectively con 
trolled by a switch 35 which is accessibly located. 
When the valve is actuated the door will be swung 
accordingly. 
Means are provided to retard the opening 

movement of the door and thereby prevent injury 
to any person standing alongside the vehicle 
and in the path of the swinging door. For this 
purpose the capacity of the port 9, or its as 
Sociated passage 8, is restricted, as at 31, to 
throttle the evacuation of the air, from in ad 
Vance of the piston. In order to avoid this re 
tarding means functioning when the door is 
being power-closed a valve 32 is provided to by 
pass the restriction for freely admitting air be 
hind the piston. For compactness, the door re 
tarding port 3 may be formed in the valve 32 
which is of disk shape. A spring 33 will act nor 
mally to close the valve over the port 9 so as 
to permit the valve opening for the free admis 
Sion of atmospheric pressure to the trailing side 
Of the piston when the door is being closed. 
To facilitate the mantial opening and closing 

Of the door the two cylinder heads 2 and 22 are 
provided with pressure relieving ports 34 and 
35 which are normally closed by valves 36 and 
37 engaging the seats 38 and 39, respectively, 
under the urge of the springs 40 and 4. As 
the door is manually opened the piston will move 
to the right, as viewed in Fig. 3, and build up 
air pressure in advance of the piston to unseat 
the pressure relieving valve 3 against fluid re 
Sistance to the manual effort. Likewise, when 
the door is being manually closed, the valve 36 
will unseat in response to the pressure in front 
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of the piston and relieve the same. Therefore, 
the door may be readily opened or closed man 
ually without abnormal resistance being offered 
by the motor. However, when suction is applied 
to either side of the chamber the pressure dif 
ferential will act to hold the forward pressure 
relieving valve to its seat. 

For power actuation of the door the latch 3 will 
be power retracted automatically as by means of 
a relatively small notor having a chamber 42 
and a piston 3. The piston rod 44 is connected 
to a latch retracting lever 45 by a play connec 
tion S which enables the manual retraction of 
the latch without noving the piston. Likewise 
the latch is connected to the handle 4 by a play 
connection. A to avoid noying the handle when 
the latch is power actuated. These play Con 
nections readily permit a return spring 48 nor 
mally to project the latch to its operative posi 
tion. The motor chamber 42 is connected to the 
suction supply line by a conduit 49 so that 
whenever the door notor is operated the latch 
will also be retracted. The capacity of the con 
duit 49 is preferably larger than the door re 
tarding port 3 to cause the latch to disengage 
before the door motor functions. 
Means may be provided to positively insure 

the initial retraction of the latch before the door 
motor becomes effective. Fig. 4 illustrates, by 
way of example, such means wherein the latch 
releasing motor is, in effect, interposed in the 
pressure line leading to the door motor and asso 
ciated with means to confine the preSSure Solely 
to the latch motor until the door is unlatched. 
To this end, an extension conduit 53 leads from 
the latch motor chamber 42 to the Side of the 
door motor chamber to which the Suction in 
fluence is applied. When the door is to be opened, 
and interposed within this passage 5 is a check 
valve 5i, which, when the latch motor chamber 
is connected to the suction line, will close upon 
its seat 52 and thereby confine the suction solely 
to the piston $3'. After the piston retracts the 
latch 3 from its keeper it will then function to 
establish interchamber communication. To this 
end the piston may carry a lug 53 which is de 
signed to unseat the valve 5 after the latch 
reaches its retracted position, such valve unseat 
ing operation serving to open the Suction line 
between the latch motor chamber and the door 
motor chamber. Thereafter, the door motor will 
become energized and open the door. 
For closing the door, at which time the suc 

tion will be applied to the left hand side of the 
piston , as viewed in Fig. 3, the outside atmos 
phere will enter the door notor chamber at the 
right side of the piston through the circuitous 
path provided by the went 25, Fig. 4, conduit 4S', 
the latch motor chaniber 42", the extended paS 
sage 50, and the motor port S', for providing 
the required pressure differential for fluid actua 
tion of the door piston . A Spring 5 may be 
provided to unseat the valve 5. 
In the modified embodiment of Fig. 5 a bowed 

spring leaf 55 is provided to assist the latch 
spring 48 in urging the latch to its operative 
position. In this embodiment the valve unseat 
ing lug 53' is carried by the valve 5' and is 
designed to protrude through an opening 56 in 
the spring 55 to be contacted by the descending 
piston 3' when the suction influence is initially 
applied through the passage 49'. This action 
will serve to unseat the valve in a down Ward di 
rection and against the action of the underly 
ing spring 54. 
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4. 
Should it become necessary to further retard 

the opening movement of the door the paSSage 
8 may be throttled by rotatably adjusting the 
valve 57, as by means of a knob 58. A like con 
trol may also be provided for retarding the clos 
ing movement of the door, the valve 57 having 
its end face cut on a bias so as to progressively 
advance across the passage 8 to more or less 
fully restrict its capacity. 
The door operator is practical in design and 

safe in operation. The opening movement of 
the door is controlled against violent bodily con 
tact with anyone standing along the side of the 
vehicle. Obviously the door retarding means 3 
could be arranged in the companion passage 9 
for affecting the door closing movement if such 
is desired. The latch is always retracted prior 
to door movement So as to insure a practical 
and efficient accessory System for the notor 
vehicle. 
While the foregoing description has been given 

in detail it is Without thought of limitation since 
the inventive principles and teachings involved 
are capable of assuming other physical embodi 
ments without departing from the spirit of the 
invention and the scope of the appended claims. 
What is claimed is: 
1. A door operator for motor vehicles, com 

prising a motor operatively connectible to the 
vehicle door for moving the same to and from 
a closed position, control means for said motor 
comprising interlock means normally preventing 
energization of Said motor for door opening op 
eration thereof, a latch normally holding the 
door in its closed position, and a second motor 
Connected to the latch for rendering the latter 
inoperative, said second motor having a moving 
part having a normal position operatively cor 
responding to the normal operative position of 
Said latch and an operating displacement through 
and beyond an intermediate position operatively 
corresponding to the inoperative position of said 
latch, Said part being adapted and arranged to 
actuate Said interlock means by and upon dis 
placement thereof beyond said intermediate po 
Sition for rendering the door motor operative 
Subsequent to the unlatching of the door. 

2. In a motor vehicle having an outwardly 
Swinging door, a latch normally holding the door 
in its closed position, motor means operable ini 
tially to unlatch the door and then swing the 
door outwardly to an open position, manual 
means Operable to retract the latch, said motor 
means comprising a fluid motor having a cham 
ber with a piston slidable therein, retarding 
means providing restricted communication be 
tween One end of the chamber and a source of 
operating pressure to retard the opening move 
ment of the door by said motor means, and inde 
pendent means comprising a venting check valve 
communicating with one end of the chamber and 
opening in the direction of the fiuid flow in said 
one end freeing the door of said retarding means 
for the manual opening of the door. 

3. A door operator for motor vehicles, com 
prising a fluid motor operatively connected to a 
vehicle door for moving the same to and from 
a closed position, a latch normally holding the 
door in its closed position, a second fluid motor 
having moving means connected to the latch for 
rendering the same inoperative, said moving 
means having a normal position positively cor 
responding to the Operative position of said latch 
and an Operating travel through and beyond an 
intermediate position positively corresponding to 
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the inoperative position of said latch, conduit 
means connectable for operatively supplying the 
door motor with a flow of operating fluid pres 
sure for opening movement of the door, and 
check valve means in Said conduit means closing 
in the direction of said flow, said moving means 
being adapted and arranged to open Said valve 
means by and upon travel of said moving mean 
beyond said intermediate position. . . . 

4. In a motor vehicle having a movable door, 
a fluid motor connected to the door for moving 
the same back and forth, said motor having a 
piston slidable in a chamber, control valve means 
operable selectively to open the chamber at one. 
side of the piston to a source of suction and to 
open the other side to the atmosphere for operati 
ing the motor by the pressure differential, and a 
venting check valve communicating between the 
atmosphere and one end of the chamber and 
opening outwardly therefrom and being respon 
sive to super-atmospheric pressure for reducing 
the build-up of an abnormal pressure resistance 
to manual movement of the door. c.3: 

5. In a motor vehicle having an outwardly 
swinging door, a fluid motor for swinging the 
door to and from its closed position, said motor 
having a chamber and a piston with passage 
means for selectively connecting either end of 
the chamber to a source of suction, a pressure re 
lieving check valve communicating between the 
atmosphere and one end of the chamber arid 
opening outwardly therefrom and responsive to 
Super-atmospheric pressure to avoid the build 
up of an abnormal pressure resistance to the 
manual operation of the door in one direction, 
and a flow restricting check valve in one passage 
means acting to restrict atmospheric communi 
cation to retard motor movement of the door in 
one direction and opening to freely admit atmos 
pheric pressure in the opposite direction. 
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6. A door operator for motor vehicles compris 
ing a suction motor operatively connected to a 
vehicle door for moving the same to and from a 
closed position, a latch normally holding the door 
in its closed position, a second suction motor hav 
ing moving means connected to the latch for ren 
dering the same inoperative, said moving means 
having a normal position positively correspond 
ing to the operative position of Said latch and an 
operative travel through and beyond an interme 
diate position positively corresponding to the in 
operative position of said latch, conduit means 
including control means connected to the door 
motor for operatively supplying the door motor 
with an operating suction for door Opening move 
ment, normally closed valve means in said con 
duit means, said moving means being adapted 
and arranged to open said valve means by and 
upon travel of said moving means beyond said 
intermediate position, and check valve means 
connected to the door motor in parallel with said 
conduit means and opening outwardly to the at 
mosphere. 
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