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SPRING RETURN PUSH DOOR WITH 
DOOR LOCK 

John R. Newkirk, Rahway, N.J., assignor to Na 
tional Pneumatic Company, New York, N. Y., a corporation of West Virginia. 

Application February 27, 1945, Serial No. 579,971 
(C. 292-1) 14 Claims. 

1. 
This invention relates to a door operating 

mechanism for the rear doors of motor buses, 
Street cars and the like. 
The main object of this invention is to provide 

an automatically operating lock for a door op 
erating apparatus of the type disclosed in my 
United States Patent No. 2,259,579, granted Oc tober 21, 1941. 
Other and more detailed objects of this in 

vention will be apparent from the following de 
Scription. When taken in connection with the at 
tached drawings, and as defined in the appended claims. 
This invention resides substantially in the com 

bination, construction, arrangement and relative 
location of parts, all as will be described in de tail below. 
In the accompanying drawings, 
Figure 1 is an elevational view of the mecha 

nism of this invention, showing the upper portion 
of a rear door, looking at the mechanism from 
the inside of the vehicle to which it is applied, 
with the apparatus in door closed position; 

Figure 2 is a top plan view of this mechanism 
with the parts in door closed position; 

Figure 3 is a top plan view of the mechanism 
with the doors in fully opened position, showing 
that the doors open outwardly of the vehicle; 

Figure 4 is an enlarged end elevational view of 
the lock structure with some parts broken away; 

Figures 5 and 6 are top plan and side eleva 
tional views of a structural detail comprising the 
mounting bracket for the lever of Figures 7 and 
8; 
Figures 7 and 8 are top plan and side eleva 

tional views of the lever mechanism for inter 
connecting the door shafts with the spring re 
turn motor for closing the doors; and 

Figure 9 is a diagrammatic and schematic view 
illustrating one mode of operation of the ap paratus. 
The subject matter of this invention is for use 

on So-called one-man operated vehicles such as 
motor buses, street cars, and the like, on which 
boarding and alighting facilities are provided 
which include a so-called rear door exit remotely 
positioned with respect to the vehicle operator, 
and, therefore, not under his close observation. 
The subject matter of this invention is related to 
a door operating mechanism for the rear door of 
vehicles of this type, which makes provision for 
locking the doors in closed position and inter 
locking them with the operation of the front door 
of the vehicle, the motive power control for the 
vehicle and/or the brakes for the vehicle, so that 
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2 
the door is locked in closed position and unlocked 
when the vehicle is at rest. 

It is common practice today to employ, and the 
subject matter of this invention is concerned 
with, a rear door operating mechanism of the 
type by which, when the door is unlocked, the 
door may be pushed open by a person desiring to 
leave the vehicle. The act of pushing the door 
open loads a spring return motor which returns 
the door to closed position after the alighting 
passenger releases it. It is usual, in such a sys 
tem, to provide a mechanism for automatically 
locking the doors in closed position, after they 
are returned to that state by the Spring return 
notor. 
Such a system is disclosed in my above men 

tioned patent, as here. However, the said patent 
does not include, as does this disclosure, a mech 
anism for preventing the doors from being in 
advertently opened, and thereby creating the 
possibility of an accident should a person be 
leaning against the doors when they are un 
locked by an act of the vehicle operator of the 
type above described. In the system of my pat 
ent, when the doors are unlocked by such an act 
of the vehicle operator, they can swing open if 
a passenger is leaning against them, tending to 
tumble him into the street. My herein disclosed 
improvement prevents the doors from opening if 
anyone is leaning against them, but leaves them 
free to be pushed open if, at the time they are 
unlocked, there is no pressure on them. 

In order to have a full understanding of the 
improvement herein disclosed, a considerable 
portion of the mechanism of my above mentioned 
patent has been duplicated, although there is 
some rearrangement of the elements thereof. 
The detailed embodiment of the invention as 

illustrated in the attached drawings will now be 
described. The mechanism of Figure i is in 
elevation as viewed from the inside of the vehicle. 
The support or plate comprises a part of the 
vehicle body structure or a special support 
mounted therein above the rear door opening. 
Mounted upon this support is a plate 2 for in 
turn supporting the various elements of the com 
bination of this invention. A pair of bearings 
3 and 4 are mounted on the plate 2 and are posi 
tioned to provide rotatable supports for the upper 
ends of the pintles 5 and 6 attached to the upper 
corners of the door leaves 7 and 8 which are simi 
larly supported at the bottom in the floor or 
doorstep well. Thus the door leaves 7 and 8 may 
rotate about their outer vertical edges, from the 
door closed position shown in Figure 2, to the 
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door open position of Figure 3, by swinging out 
wardly of the vehicle body. On the outer face 
of the door leaf 7 near the top edge, is a plate 
or bar 9 secured thereto so as to project beyond 
its free edge and overlie for a short distance the 
outer face of the door leaf 8, as indicated by the 
portion 9 thereef. If desired, a similar bar 
can be used at the bottom of the door leaves, 
attached to the leaf and overlying the leaf S. 
The function Cf this bar will be described later. 

Secured to the upper ends of the pintles 5 
and 6, in any suitable manner, are the short levers 
0 and respectively which in turn are pivotally 

connected to the links 2 and 3 respectively. 
The free ends of the links 2 and 3 are pivotally 
connected to the ends of a teetering bar 4 which 
forms part of a single casting clearly illustrated 
in detail in Figures 7 and 8. The teetering bar 
f3 is provided with pivot pins, as shown, on which 
the ends of the links f2 and 3 are pivotally 
mounted. The compound lever structure or single casting 
of Figures 7 and 8 is pivotally mounted on a 
pivot pin f3, which is in turn mounted in a plate 
| 6 attached to the base plate 2. This structure 
is clearly illustrated in Figures 5 and 6. The 
unitary lever casting includes in addition to the 
teetering bar 4 the lever extending at right 
angles thereto, the lever 8 extending at an acute 
angle thereto and having a lateral projection 9. 
The lever 8 has mounted therein a pivot pin 20, 
These various levers are united by a hub which 
is rotatably mounted on the pivot pin 5. 
The end of a piston rod 2 f is pivotally con 

nected with pin. 2). 
cylinder 22 which is pivotally mounted, at One 
end, on a pivot pin. 23. (see Fig. 1), in turn 
mounted on the base plate 2. Within the cylinder 
22 is a piston 24, and between it and the end cap 
through, which the piston rod 2 slides is a suit 
ably proportioned compression spring 25. Spring 
25 is related to piston 24 to move it in the door 
closing direction. The cap at the end of the 
cylinder 22 opposite the spring-retaining cap is 
provided with an adjustable air escape port. 27 to 
cushion or control the rate of return movement of 
the piston 24 under the action of spring 25 in 
the door closing direction. 
Mounted on the base plate. 2 is a bracket. 28 

to which is secured a locking cylinder 29 within 
which, as shown, is a piston 3 attached to a 
piston rod 33. A Spring 32 lies between the piston 
and the end of the cylinder to resist the move 
ment of the piston in air. operated direction. A 
compressed air supply, pipe 30 from any suitable 
source supplies air to the locking cylinder 29, 
as will be described later. 

Adjustably secured to the projecting end of the 
locking cylinder piston, rod 33 is a clevis 34 on 
which in turn a collar 36 is mounted and locked 
thereon by means of a set Screw such as an Allen 
screw. 38. As is clear from Figure 2, the piston 
rod 33 has a reduced threaded end which is re 
ceived in a threaded recess in the end of the 
clevis 33 and is locked in adjusted position by 
means of a lock nut 35. The collar 36 has a pair 
of radially opposed pivot pins 37 which cooper 
ate with a yoke 46 which will be referred to later. 
The clevis 34 has an opening therethrough 

shaped as indicated by the dottedlines in Figure 
2; the lever. T, lies in the position of the parts 
in Fig. 2, and extends into that opening. In that 
position, a lateral projection 9 on the lever 8 
cooperates with an adjustable stop screw 28 
mounted on the plate 6 (see Figs, 5 and 6), Le 
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4. 
ver 7 has a vertical projection on its end face 
(see Fig. 1), which cooperates with an adjustable 
machine screw 4 mounted on a lever 42 pivotally 
mounted at 43 on a bracket on the base plate 2. 
Mounted adjacent this lever is a microswitch 40 
with its operating member projecting downwardly 
(see Fig. 1) for cooperation with aas -shaped 
extension 5 forming part of the lever 42. A 
compression spring 44 normally urges the lever 
42 in a clockwise direction, which is the direction 
to close the microswitch 40. When the door is 
in closed and locked position, however, the lip on 
the lower face of the lever 7, through engage 
Inent with the screw 4f, holds lever 42 in retracted 
position, comprising spring 44 so that micro 
switch 40 is open. 
The yoke 46 previously referred to is pivotally 

mounted on a pivot pin 47 in a support on the 
base plate 2. The yoke 46 includes a laterally 
extending lever which is pivotally connected at 
49 to a link 50 (see Fig. 4), which in turn is piv 
otally connected by pivot pin 5 operating in 
elongated slot 53 formed in the lateral extension 
of the locking lever 52. The lever 52 is pivotally 
lilounted at 57 on the underside of the support . 

t2 is point it may be noted that Figure 4 should 
be rotated in a clockwise direction through an 
ange of 90 degrees to position it in conformity 
with the other figures. Thus, in Figure 4, one is 
looking towards the free edge of the door leaf T; 
and the locking lever 52 extends generally paral 
lel to the floor or roof of the vehicle, that is, at 
right angles to the top edge of the door. A spring 
St lies between the lever 52 and the adjacent part 
of the vehicle body formed so as to normally urge 
the lever 52 in a counterclockwise direction (Fig. 
4). Mounted near the upper right hand corner 
(Fig. 1) of door 7 is a rod 56 (Fig. 4) having the 
hooked end 55 for movement with the end 54 of 
the lever 52. It might be noted that Figure 4 
shows the position of the parts with the doors 
closed, but with no pressure such as would result 
from a person leaning against the doors. 
The structure of Figure 9 will be briefly de 

; scribed. It illustrates the use of the subject 
matter of this invention with the control 
System for the front door engine DE which is of 
the differential typse. Pressure fluid from any 
suitable Source is supplied through the pipe 
to which includes a shut-off wave and an 
air strainer 12, to the engine DE at a point be 
tween the two pistons thereof in accordance 
with usual practice in this respect, and as 
illustrated in the above mentioned patent, 
Pressure fluid is also supplied from pipe 73 
through a branch 4 to the door control valve 
CW. A pipe 75 extends from this valve to the 
!arger cylinder on the engine DE. The pipe 76 is 
the exhaust pipe and the pipe 3 also extends 
from this valve to the door locking cylinder 29. 
The microswitch 40 is connected to the positive 
side of a suitably grounded current source, and to 
the brake interlock magnet valve. T having one 
terminal grounded. The current supply lead for 
the magnet valve is also connected to a grounded 
signal light 78 which light is positioned adjacent 
the vehicle operator's station. 

In order to understand a description of the 
operation of this system it will be understood 
that the mechanism: as shown in. Figure2 will be 
in the position illustrated therein when the doors 
are closed and locked. The doors are locked in 
closed position by reason of the fact that the 
teetering bar 4 and the links 2 and 3 all lie in 
a straight line forming a locking toggle linkage: 
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system. This position of these parts is assured 
by the fact that upon the previous closing of the 
doors the spring 25 acts to move the teetering bar 
4 in a clockwise direction until the projection 
or lug 19 engages the adjustable stop screw 26, in 
which position it is shown in Figure 2. The con 
pression spring 25 in the cylinder 22 is urging 
the parts in this direction so that the teetering 
bar 4 is held in locking position in cooperation 
with the stop screw 26. At this time pressure 
fluid is being supplied to cylinder 29 through the 
pipe 30, so that the clevis 34 is in the position 
shown in Figure 2. 

Referring to Figure 9, pressure fluid is sup 
plied from the source through pipe T0, branch 4 
and through the valve CW to pipe 30, communi 
cation between branch 74 and pipe 30 being es 
tablished when the valve is in the position shown. 
In this same position of the valve the left hand 
end of the large cylinder of the differential engine 
DE is connected through pipe T5 and valve CW 
to branch 74. Pressure fluid, of course, is supplied 
continuously from pipe To through the pipe 73 
to the right hand end of the engine in accord 
ance with usual practice, and under these con 
ditions the front door of the vehicle is closed. 
While the front door engine as herein described 

is of the differential type, it will, of course, be 
apparent to those skilled in the art that any other 
suitable type of air operated engine can be emi 
ployed for the front door without affecting the 
rear push door Operation. 
When the vehicle operator brings the vehicle 

to a stop by applying the brakes, he moves the 
operator of valve CW to a position to disconnect 
pipe 75 from branch 74 so that pressure fluid is 
exhausted from the left hand end of the large 
cylinder of engine DE through pipe 76 to callse 
the front door to open, In this position of the 
valve, communication between branch T4 and 
pipe 30 is maintained, so that the rear door re 
mains locked. In order to unlock the rear door, 
the vehicle operator moves the handle of valve 
CW to another position which does not disturb 
the connection between branch 74 and pipe T5, 
but does break the connection between branch 74 
and pipe 30, connecting the latter to the exhaust 
pipe T6. Thus the front door remains open and 
the cylinder 29 is exhausted. Spring 32 in this 
cylinder pushes piston 3 to the right, carrying 
cewis 34 with it. This clevis engages the lever 
7 and moves it in a counterclockwise direction 

a short distance, so that the teetering bar 4 is 
moved out of the straight line alignment with 
the links 2 and 3. The rear door leaves 7 and 
8 are then normally free to be pushed open by 
hand so that a passenger may alight. As these 
door leaves are pushed open, spring 25 is com 
pressed, and when the door leaves are released 
by the alighting passenger, spring 25 rotates the 
teetering bar f4 in a clockwise direction back to 
door closed position. This return movement is 
cushioned by the adjustable air exhaust port or speed plug 27. 

It will be seen that if one or more passengers 
are leaning against the door leaves 7 and 8, when 
the locking cylinder 29 is open to exhaust so that 
the teetering bar 4 is moved out of alignment, 
without some provision for preventing it, the 
doors will push open and the passengers might 
easily fall out of the vehicle and be injured. This 
accidental operation is prevented by means of 
the locking arrangement shown in Figures 4 
and 5. 
At the time the cylinder 29 is open to exhaust 
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6 
so that its piston 3 moves to the right, carrying 
piston rod 38 and clevis 34 with it, it will be seen 
(Fig. 1) that the L-shaped lever 46 extension 45 
will be rotated in a clockwise direction, tending 
to rotate lever 52 (Fig. 4) in a clockwise direction, 
and move its end 54 out of the path of the hooked 
end 55 of the latching rod 56. However, it will 
be equally apparent that if someone is leaning 
against either of the door leaves 7 and 8, they 
will spring outwardly so that the hooked end 55 
engages the end 54 of the lever 52. Thus the 
locking cylinder 29 cannot move far enough to 
cause the clevis 34 to engage the lever 7. Thus 
the door remains locked in closed position as 
long as this pressure is maintained on either of 
the leaves and 8. 
At this point it may be noted that pressure on 

leaf 8 has the same effect as pressure on leaf T 
because of the plates 9. If there is no pressure 
on either door leaf at the time that cylinder 29 
is exhausted, the lever 52 will be moved in a 
clockwise direction out of the path of movement 
of the hooked end 55 (see Fig. 4), so that the 
operation of door opening as previously described 
may proceed in a normal manner. It will also 
be apparent that if there was pressure on the 
door at the time the cylinder 29 is exhausted, so 
that hooked end 55 engages end 54, that condi 
tion can be corrected simply by relieving the 
pressure on the door. The spring in the locking 
cylinder is continuing to tend to cause clockwise 
rotation of the lever 52, so that as soon as the 
pressure is taken off of either or both of the 
door leaves 7 and 8, they will spring back enough 
so that the hooked end 55 will release the cooper 
a ting end 54 of the lever 52 and it will be pulled 
to the left (Fig. 1). The doors may then be 
plished open by hand. 
As soon as the teetering bar 4 begins to move 

towards door open position the depending lug 
of lever 7 moves away from the adjustable screw 
4, so that spring 44 can cause counterclockwise 
movement of lever extension 45 and close micro 
switch 40. As will be seen from Figure 9, the 
closing of microswitch 40 completes the circuit for 
the brake interlock magnet valve , so that air 
will be supplied directly to the brakes through 
the magnet valve to keep them applied even if 
the vehicle operator tries to release them. At the 
same time signal light 78 is energized, so that the 
operator knows the rear door is not closed and 
locked. It will be seen that the microswitch opens 
just as the rear door goes into fully closed and 
locked position, extinguishing the signal light and 
releasing the brake interlock, so that the vehicle 
is free to move. 
The vehicle operator may close the front door 

at any time by moving the valve CW back to its 
original position, connecting pipe 75 to branch 
74. At the same time air is applied to the cylinder 
29 to return the connected parts to the position 
shown in Figures 1 and 2. This can occur even 
though the rear doors are still open, since lever 
fT can swing into the position shown in Figure 2, 
with the clevis 34 in the position illustrated. At 
the Sarine time, the mechanism, including the 
lever 52, returns to normal position shown in the 
various filgures. This does not interfere with the 
closing of the rear doors because, as they move 
to closed position, the hooked or locking rod 56 
engages the inclined face of lever 52 and forces 
it to the left (Fig. 4) against spring 60 so that 
the hooked end may pass back to the position 
shown in Figure 4. The slotted connection 53 is 
provided for this purpose, that is, to permit lever 
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52 to move to the left, even though the link 50 
is held rigidly in the position shown in Figure 4, 
the assumption having been made, of course, that 
air is back on the locking cylinder 29. Spring 60 
Snaps the locking lever 52 back to normal position 
as the hooked end 55 passes off of the end of 
the locking lever. 
Thus it will be seen that no condition can be 

created by the vehicle operator which will prevent 
the closing of the rear doors and the return of all 
parts to normal position. An important point, 
however, is that the rear doors may not inad 
vertently open under the weight of a passenger 
and throw him to the ground when the vehicle 
Operator performs his normal operations of open 
ing the front door and conditioning the rear door 
operating apparatus for opening these doors. 
From the above description it will be apparent 

to those skilled in the art that the subject mat 
ter of this invention may be embodied in other 
physical forms, and I do not, therefore, desire to 
be strictly limited to the disclosure as given here 
in for purposes of illustration, but rather to the 
Scope of the invention as defined in the appended 
claims. 
What is claimed is: 
i. In a door operating system, the combination 

including a door, a motive device for closing the 
door, a linkage system connecting the motive 
device with the door, said linkage system taking 
a position to lock the door when closed, motive 
neans for moving the linkage system to unlock 
ing position, said doors being then free to be 
plished open, and means for preventing Opening 
movement of the doors if they are under pressure 
When the linkage system is moved to unlocking 
position. 

2. In the combination of claim 1, said means 
for preventing opening of the doors including a 
lever pivotally mounted adjacent the door and 
a Cooperating member mounted on the door. 

3. In the combination of claim 1, said means 
for preventing opening of the doors including a 
lever pivotally mounted adjacent the door and 
a cooperating member mounted on the door, and 
means interconnecting said plvotally mounted 
lever with said motive means to move it out of 
locking position if the doors are free of pressure 
when the linkage system is moved to unlocking 
position. 

4. In a push door system of the type described, 
the combination including a pivotally mounted 
door, a motive device connected to the door for 
moving it to closed position while leaving it free 
to be pushed open, a linkage system connecting 
the motive device with the door and locking it in 
closed position, motive means for moving the 
linkage System out of locking position to release 
the door for opening movement, and means for 
preventing opening movement of the door if it is 
under pressure when so released. 

5. In the combination of claim 4, said last 
means being actuated by said motive means to 
release the door for opening movement under its 
own pressure at that time. 

6. In combination with a door, means tending 
to move the door to closed position, means for 
locking the door against movement out of closed 
position, and means for disabling the door lock 
ing means, the door, when the locking means is 
disacci. incvable by pressure directly 
thereagainst, and means for preventing such dis 
abling if the pressure against the door was ef 
fective simultaneously with the energization of 
the disabling means. 
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8. 
7. In combination with a door, means tending 

to move the door to closed position, means for 
locking the door against movement out of closed 
position, and means for disabling the door lock 
ing means, the door, when the locking means is 
disabled, being movable by pressure directly there 
against to open the door against the action of 
the means tending to move the door to closed 
position, and means for preventing such disabling 
if the pressure against the door was effective 
simultaneously with the energization of the dis 
abling means. 

8. In combination with a door, means tending 
to move the door to closed position including a 
linkage, the linkage including means for locking 
the door against movement out of closed position, 
and means for moving the linkage to disable it as 
door locking means, the door, when the locking 
means is disabled, being capable of being opened 
by pressure directly thereagainst and in opposi 
tion to the action of the means tending to move 
the door to closed position, and means for pre 
venting such disabling if the pressure against the 
door was effective simultaneously with the en 
ergization of the disabling means. 

9. In combination with a door, a lever for mov 
ing the door to open and closed positions, means 
for actuating the lever to move the door to closed 
position, the lever then assuming a position to 
lock the door against movement out of closed 
position, and means for moving the lever out of 
locking position, the door, when the ever is not 
in locking position, being Capable of being opened 
by pressure directly thereagainst, and means for 
making the lever moving means ineffective if the 
pressure against the door was effective simulta 
neously with the energization of the lever mov 
irig means. 

10. In combination with a vehicle having a 
door, 30ntrol means for the vehicle, means tend 
ing to move the door to closed position, means 
for locking the door against movement out of 
closed position, and means for disabling the door 
locking means on actuation of the control means, 
the door, when the locking means is disabled, be 
ing movable by pressure directly thereagainst, 
and means for preventing such disabling if the 
pressure against the door was effective simulta 
ileously with the actuation of the control means. 

11. In combination with a door, means tend 
iing to move the door to closed position, means 
for locking the door against movement out of 
closed position, and means for disabling the door 
locking means, the door, when the locking means 
is disabled, being movable by pressure directly 
thereagainst, and means for preventing such dis 
abling if the pressure against the door was ef 
fective simultaneously with the energization of 
the disabling means and until that pressure has 
first been renoved. 

12. In combination with a vehicle having a 
door, control means for the door, an auxiliary 
door, means tending to move the auxiliary door 
to closed position, means for locking the auxil 
iary door against movement out of closed posi 
tion, and means for disabling the door locking 
means on actuation of the control means, ha 
auxiliary door, when the locking nearls is dis 
abled, being movable by pressure directly there 
against, and means for preventing Such disaling 
if the pressure against the auxiliary door was cf 
fective simultaneously with the actuation of tile 
control leans. 

13. In combination with a vehicle having a 
door, control reafs for the door, an auxiliary 
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door, means tending to move the auxiliary door 
to closed position, means for locking the auxil 
ary door against movement out of closed posi 
tion, and means for disabling the door locking 
neans on actuation of the control means, the 
ouxiliary door, when the locking means is dis 
abled, being movable by pressure directly there 
against, and means for preventing such disabling 
of the pressure against the auxiliary door was ef 
Aective simultaneously with the actuation of the lo 
Control means and until that pressure has first 
feen removed. 

14. In combination with a vehicle having a 
aloor, control means for the door, an auxiliary 
coor, a lever for moving the auxiliary door to 
Open and closed positions, means for actuating 
the lever to move the auxiliary door to closed po 
sition, the lever then assuming a position to lock 
the auxiliary door against novement out of 
Closed position, and means for moving the lever 20 2,259,579 
Out of locking position on actuation of the con 

10 
trol means, the auxiliary door, when the lever is 
not in locking position, being capable of being 
opened by pressure directly thereagainst to open 
the auxiliary door against the action of the 
means tending to move the auxiliary door to 
Closed position, and means for making the lever 
moving means ineffective if the pressure against 
the auxiliary door was effective simultaneously 
With the actuation of the control means and un 
til that pressure has first been removed. 
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