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11. Claims. (C. 268-64) 
This application is a continuation in part of 

Our Copending application Serial No. 160,304 filed 
August 27, 1937 and the invention relates to new 
and USeful improvements in bus door operators 
and more particularly to operators for twin leaf 
doors for the front and rear doorways of pas 
Senger busses of the attomotive type. 
An important object of the invention is to - pro 

Vide i a simple - and effective linkage" mechanism 
for Operating a pair of such twin leaf doors with 
a bodily movable floating operating cylinder. 
Other objects and advantages of the inven 

tion will become apparent during the course of 
the following description. 
In the accompanying drawings forming a part li 

of the application and wherein like numerals are 
employed to designate like parts throughout the 
several views, 

Fig. 1 is a piping diagram of the apparatus, 
Fig. 2 is an enlarged longitudinal Section of 

the door operating cylinder or engine, 
Figs. 3 and 4 are transverse sectional views of 

the same taken on the lines 3-3 and 4-4 of 
Fig. 2. 

Fig. 5 is a top plan of a single pair of front 
doors illustrating the association of door linkage 
and cylinder mounting. - 

Fig. 6 is a front view of the same linkage of 
rear doors in closed position. ‘. . . - 

Referring now to the drawings and more par 
ticularly to the piping diagram in Fig. 1, the 
letter A designates the front door mechanism of 
the bus and the letter B are rear door operating 
mechanism adapted to be operated by compressed 
air or any other suitable fluid medium such as 3: 
hydraulics or the vacuum obtained from any suit 
able Source. Each door operating mechanism in 
cludes a power cylinder and piston C, the former 
having opposite ends piped to a control valve D, 
in such a manner that each end of the cylinder 
serves as intake and exhaust, alternately, during 
the operation of the cylinder C or door engine. 
The piping from the door engine to the control 
valve, which is located in a convenient place for 
the operator or driver of the bus is designated by 
legends indicating the position of the doors. A 
and B, assuming that fluid medium is passing 
through the piping to the door engines. For ex 
ample, the piping from the control valve D to the 
forward end of the front door engine C is marked 
with the legend FO which means front doors open, 
when the fluid medium under pressure enters the 
left hand side of the cylinder C. The pipe from 
the opposite end of the cylinder to the control 
valve is marked FC, designating front doors 
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closed as when fluid medium under pressure en 
ters the right hand end of the cylinder and ex 
hausts through the piping FO to the valve D at 
the left end of the cylinder. 
The pipe from the forward end of the rear door 

engine C is designated RO, meaning, rear doors 
open, as when fluid under pressure enters the 
left hand end of the rear door engine C and ex 
hausts through the pipe designated RC on the 
right-hand end of the cylinder. This RC desig 
nation means, rear doors closed when fluid me 
dium enters the cylinder at the right end through 
pipe RC and is exhausted from the cylinder 
through the pipe.RO at the left end of the cylin 
der. This piping from the door engines to the 
control valve is connected to the latter in a novel 
manner as will be hereinafter described, for pur 
poses of enabling the bus driver or operator to 
Operate the front and rear doors of the bus with 
agility and the least possibility of error. 

Fluid medium under pressure is delivered from 
a compressor, not shown, in the present instance 
to a pipe F into a primary reservoir G and then 
into a secondary reservoir H, from whence the 
air under pressure travels through pipe I and 
pressure regulator Hinto the control valve D. 
The pressure gauge may be branched from pipe I 
and a pipe L. may lead from this branch to a . 
Windshield wiper or other adjunct operated by 
the fluid. medium on the motor vehicle. The 
governor control is connected to the reservoir 
piping at a suitable point by the pipe M in order 
that predetermained pressure may be maintained 
in the reservoirs. . . 

Referring to Sheet 2 containing Figs. 2 to 6 
inclusive,...the door, operating mechanism is illus 
trated in detail. Referring more particularly to 
Fig. 6, a pair of twin leaf doors and 2 hinged 
respectively. at 3 and 4 with their free. Swinging 
edges along the line 5, are each mounted upon 
a door post 6 arranged at opposite sides of the 
doorWay So that in Swinging open, each twin door 
hinges along the hinge, lines 3 and 4 With the 
outer panel folding back against the inner panel 
and the inner panel hinging On the post so that 
both doors or panels. open flat against the re 
spective sides or the doorway as shown in Fig. 5. 
The face of the outer panel which comes next to 
the inner panel of the door When the door is 
opened, is provided with rubber buttons 5' to en 
gage the inner panel as shown in Figs. 1 and 5. 
The upper ends of these door posts.6 are arranged 
within the usual compartment found in street 
CarS and buSSes above the doorway and Secured 
to the upper end of the right, hand post is a 
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double crank casting having crank arms 8 and 9 
extending Substantially diametrically therefrom 
On opposite sides of a straight line connecting 
the axes of the two posts. Secured to the upper 
end of the left hand post 6 is a crank casting O 
having a pair of crank arms and 2 extending 
radially in the same direction to one side of said 
straight line as best appreciated from Figs. 5 
and 6. 
AS both door operating mechanisms are iden 

tical, a description of one will suffice for both. 
The right hand of each door engine C is closed 
by closure f3 having a central threaded aperture 
4 therein to receive the threaded end of a rod 
or link 5 terminating in a forked end, to pivot 
ally straddle and be connected to the upper crank 
arm 8 by means of pivot pin 6. A piston head 
7 operating in the cylinder C is packed as shown 

to hold a pressure at either side and is carried 
by a piston rod i 8 of adjustable length and termi 
nates at its outer end in a fork 9 to be pivotally 
connected to the upper crank arm of the left 
hand twin door by means of the pivot pin 20 on 
the same side of the straight line connecting the 
post axes as the crank 8. To floatingly support 
the cylinder C and piston without sagging from a 
straight line connecting the posts, the piston rod 
passes through a packing in an extended bearing 
in head 2 at the left hand end of the door en 
gine cylinder C and both heads 3 and 2 of each 
cylinder are provided with four laterally project 
ing apertured ears 22, through which extend 
clamping bolts 23 for securely fastening the 
heads to the cylinder. This disposes the axes of 
the piston and cylinder parallel with the straight 
line connecting the posts. A flat coiled buffer 
compression spring 24 of conical shape is dis 
posed between the piston head fl and one end of 
the cylinder to Cushion door opening movements 
and to normally serve in urging the piston rod to 
door closed position. This spring 24 when com 
pletely uncoiled and relieved of all tension, as 
when the doors are closed, extends to a point Sub 
stantially less than the medial portions of the 
cylinder so that its smaller end is in position to 
abut the piston as it moves to door opening posi 
tion while the larger end of the spring abuts 
against the end head, to be compressed there 
between as the doors move to open position under 
the influence of compressed air entering the 
cylinder C at the right hand end thereof. 
As the front doors open in and the rear doors 

open out, the stop springs 24 are disposed in cor 
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responding ends of the front and rear door cyl 
inders C so as to cushion and stop the front doors 
in their opening movements and the rear doors 
in their closing movements. To relieve the hinges 
3 and door headers from excessive strains, stops 
are provided to stop or limit movements of the 
doors. A stop bracket 50 is arranged axially of 
each piston rod 3 and is secured to the end cap 
2. With the same nuts which are positioned on 
the rods 23 for holding the end cans on the cyl 
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inder. An adjustable stop collar 5 i with a ruh- : 
ber bumper is adjustably mounted on the thread 
ed portion 52 of each rod 8 so that it can be 
adjusted lengthwise thereof to abut, the bracket 
5. When the front, doors close and the rear doors 
onan in order to limit movement of the doors. 
Each head 3 and 2 as shown in FigS. 3 and 4 

is provided with a pair of ports 25 and 26 com 
municating with the interior of the cylinder C. 
the uppermost port 25 also communicating with 
a ball check valve chamber 2 having a valve 
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29 urged to seating position by a coil spring 30. 
Beyond this seat is a threaded plug 3 adapted 
to be connected to the pipe leading from the Con 
trol valve, and its inner end is provided with a 
longitudinal bore and a transverse opening 32 
communicating with a passage 3 leading to the 
lower port 26 into the cylinder. A needle valve 
34 is threaded into the head to control the extent 
of opening of passage 33 in order to control the 
Speed of movement of the exhaust from the right 
hand end of the cylinder through port 26 into 
passage 33 and thence into the threaded plug 3f 
back to the exhaust passage of the control valve. 
With this arrangement, air entering the plug. 3 
Will unseat the ball valve 29 to pass into the right 
hand end of cylinder C through both ports 25 
and 26 but when this end of the cylinder ex 
hausts, air from the cylinder seats the ball check 
valve 29 so that it can only escape from the cyl 
inder through the passage 26 past the needle 
valve and thence into the plug and back into the 
control valve. By this means, the speed of open 
ing and closing movements of the doors can be 
accurately controlled. 

Since the door engine or power cylinder C of 
each door Operating mechanism is totally Sus 
pended by the links 5 and 8, there is a possibil 
ity of one door sticking or moving slower than 
the Other door of the pair. In Order that the 
movements of both doors and 2 will be Simul 
taneous, an adjustable rod Or link 35 has its ends 
pivotally connected to the lower cranks 2 and 9 
of the door post castings so as to compel simul 
taneous movement of both of these doors. 
The front and rear doors of the bus are nor 

mally held closed by the admission of air into the 
right hand ends of the door engines C, thereby 
causing these cylinders which are suspended, to 
move to the right of the figures while causing the 
piston rods 8 to move to the left of the Figs. 2, 5 
and 6. To open the doors, the control valve is 
Operated to admit air under pressure to the left 
hand ends of the cylinders C, thereby causing the 
piston rods f8 to move to the right, while the air 
in the right hand end of cylinders C is exhaust 
ing through the restricted needle valve opening 
and is conveyed back to the control valve to ex 
haust through the exhaust passages as will be 
evident. 
From the foregoing, it will be apparent that a 

very simple mechanism has been provided for 
operating the front and rear doors of a motor 
Vehicle with the minimum number of parts and 
without the necessity of providing a differential 
cylinder and piston construction as has hereto 
fore been employed. 

It will be understood that various changes in 
the shape, size and relation of parts may be re 
Sorted to without departing from the spirit of 
the invention or the scope of the appended claims. 
We cairn: 
1. A door operating System including a door 

way, a pair of hinged doors at Opposite sides of 
the doorway, linkage connecting the doors, and 
a bodily movable cylinder and piston floatingly 
supported by the linkage for simultaneously a 
power opening and closing both doors, said link 
age being rigid as a unit transversely thereof to 
prevent sagging of the cylinder relative to the 
linkage, and valve means for introducing pres 
Sure into or exhausting it from either end of said 
cylinder. 

2. The combination with a pair of hinged doors, 
a pair of aligned rods connecting the doors and 

seat 28 upon which is normally seated a ball valve arranged in substantial alignment on one side of 
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10. The combination of a pair of hinged doors 

mounted upon spaced vertical posts, a pair of 
horizontal arms secured to the posts and having 
their free ends extending on opposite sides of a 
straight line drawn through the post axes, a di 
agonal rod crossing said line and having con 
nection with said arms, a fluid medium cylinder 
having a double acting piston connected to one 
of said arms for power operating said doors to 
open and close the same, and valve means for 
supplying fluid under pressure to the cylinder for 
simultaneously operating the doors in the same 
direction solely by means of said fluid pressure. 

11. A door operating system comprising a 
doorWay, a pair of hinged doors, a bodily movable 
fluid medium cylinder and piston, and means for 
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supplying and exhausting fluid under pressure 
to and from either end thereof for Opening and 
closing said doors, a pair of closure caps for Op 
posite ends of said cylinder, each cap provided 
with intake and exhaust ports, said floating cyl 
inder having One end pivotally connected with 
one of said doors, a piston in said cylinder having 
a piston rod slidably mounted in the other cap 
and pivotally connected to said other door, and 
means for controlling the supply or exhaust of 
fluid medium to and from either end of the 
cylinder for simultaneously swinging both doors 
in opposite directions to simultaneously open or 
close both doors. 

JOHN R. AMOND. 
GEORGE W. UPP. 


