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To all nihon it may concern: 
Be it known that I, HENRY C. BossERDET, 

a citizen of the United States, residing at 
Detroit, in the county of Wayne and State 

5 of Michigan, have invented certain new and 
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useful improvements in Door Operating 
and Control Mechanism, of which the foll 
lowing is a specification. 
My invention relates to door operating 

and control mechanism. 
An object is to provide a movably-sup 

ported door with control apparatus consist 
ing of power-driven mechanism having con 
nection with the door to operate the same and 
door-retarding mechanism driven by oper 
ating medium exhausted from said door-op 
erating mechanism, which retarding mecha 
nisim has connection with the door to retard 
the movement thereof, cushioning shock 
and preventing slamming of the door. This 
result is particularly important in the op 
elation of heavy doors such as are quite 
generally used in public garages or service 
stations. 
A particularly meritorious feature of my 

door control apparatus is the provision of a 
cushioning or check device which is re 
vel'sibly operated in opposition to the power 
medium supplied said device by the door 
to slow up the movement of the door be 
fore it arrives at its limit of movement. 
An important feature of the door-control 

apparatus is that the door-operating mecha 
nism and the door check mechanism are 
regulated by a single control and prefera 
bly by a single movement of the control. 
To illustrate my invention I have shown 

in the drawing control devices in the form 
of air motors, one to operate the door and 
another to check the movement of the door. 
and in such a construction an important ob 
ject is to provide the communication be 
tween said motors and with the source of 
supply of fluid pressure operating medium 
therefor with a single control device to reg 
ulate the admission of operating medium 
from the Source of supply to the door-oper 
ating motor and the exhaust of operating 
medium from the door-operating motor to 
the door-check motor, and provide, in com 
bination with a fluid motor having connec 
tion with the door to operate the same, a 
door check operating on the fluid exhausted 
from said motor to slowly arrest the move 
ment of the door and prevent slamming 

thereof, and which door check is actuated 
by the exhausted operating medium from 
Said doo-Operating motor to a position to 
retard the movement of the door upon being 
leversely operated by the door in opposition 
to the impulse of operating medium sup 
plied to said check. - 
The above and other objects together with 

details of construction, and operation will 
more fully appear from the following de 
scription, appended claims and accompany 
ing drawings, in which: 

Fig. 1 is a side elevation of a door pro 
vided with my control mechanism. 

Fig. 2 is a fragmentary elevation of the 
door showing the connection at the door of 
the operating mechanism. 

Fig. 3 is a longitudinal sectional view 
through the air motor and door check show 
ing the Operating mechanism connected 
thei'ewith in elevation. . 

Fig. 4 is a vertical sectional view through 
the control valve. 

Fig. 5 is a sectional view taken on line 
5-5 of Fig. 4. 

Fig. 6 is a sectional view taken on line. 
6-6 of Fig. 4. 

In the drawings, I have shown a mova 
bly supported door 10, adapted for opera 
tion by means of an air motor 11, the pis 
ton 12 of which motor drives a rack 13, 
which rack engages a binion 14 to drive a 
sheave 15, over which sheave is run a flexi 
ble connection, which is engaged with the 
door by means of a shock absorbing mem 
ber 17. Flexible connection 16 also travels 
over a second sheave 18 in reciprocally op 
erating the door. 
Air under pressure is admitted to this 

air motor 11, from a suitable source of 
compressed air supply, not shown in the 
drawings. The supply of air to the motor 
is regulated by a control valve indicated 
in assembly at 19. 
This air valve comprises a casing 20, 

within which is mounted a movable mem. 
ber 21, controlled by means of a handle 
22. Air enters the casing through an air 
conduit 23 from the source of supply, and 
the entrance of such air may be regulated 
as desired. The head of the casing is cored 
out to provide air passageways leading to 
the air conduits shown in Fig. 1 and let 
tered A. B. C. and D. The movable mem 
ber is provided with an air passageway 
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position shown in Fig. 1. 

2. 

leading therethrough which is normally 
closed by the head of the casing, the handle 
being in the position shown in Fig. 1. 
When the handle of the air valve is 

moved in the direction of the arrow in 
Fig. 1, this aperture 24 is brought into 
legistration with passageway A leading 
throught the casing to the air conduit A 
and air enters the corresponding end of 
the cylinder, and the piston is forced to the 

The air in the 
air motor cylinder is forced out through 
conduit B and enters air passageway B in 
the head of the casing. This passageway 
B in the casing, by the previously described 
movement of the movable hember 21 has 
been brought into registration with one end 
of a passageway 25 cored through the innov 
able member, the other end of which pas 
sageway 25 is in registration with passage 
Way D through the casing, which commu 
nicates with conduit D to lead the air to 
one end of the air cylinder 26 of a pneu 
matic door check mechanism. A piston 27 
is disposed in this cylinder and with the 
entrance of air through conduit D is 
forced therethrough to the position shown 
in Fig. 3, to be engaged by the stop 25, 
when the rack 13 has moved along far 
enough under the impulse of the air motor 
operating the door to bring the stop in 
engagement therewith. This stop is adjust 
able so as to be threaded in or out to engage 
the piston early or late relative the move 
ment of the door operating mechanism. In 
the operation of the door-control apparatus 
operating medium in the form of air is 
admitted from the source of supply to the 
air motor 11 to move the door in the direc 
tion desired. This is accomplished by actu 
ation of the control valve 19. By the same 
movement of the valve which opens the 
door-operating motor to the admission of 
fluid under pressure from the source of 
supply, the exhaust end of the motor is 
placed in communication with the cylinder 
of the air check 26 to drive the piston of 
said air check motor to one end of its stroke 
So as to be in position to be engaged by 
the door stop to retard the movement of 
the door before it arrives at its limit of 
travel. Before the door reaches its limit of 
movement in either direction the stop 28 or 
stop 28, as the case may be, engages the 
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piston 27 and drives such piston through 
the air check cylinder against the impulse 
of the operating medium contained in said 
cylinder, which operating fluid is exhausted 
from the cylinder through a small outlet 
29. An outlet pipe 29 leads from near each 
end of this cylinder to a common discharge 
and the exhaust of fluid through each out 
let pipe is regulated by a valve 30. The 
resistance offered to the movement of the 
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under pressure contained in said cylinder 
effectively retards the movement of the door 
and prevents slamming thereof. 

if it is desired to reverse the novel eit, 
of the door, the operating handle is rotated 
leversely, air enters the opposite end of the 
air motor cylinder through conduit B, ex 
hausts therefrom through A', through a 
cored out passageway 25 in the movable 
member, through conduit C to the opposite 
end of cylinder 26, and stop 28 carried 
by the other end of the lack bar 13 engages 
the adjacent end of the piston 27 and drives 
he same through the cylinder against the 
resistance of the aii’ pressure therein, and 
the novel)nent of the door in that direction 
is effectively retarded. If the door is halted 
at any point in its travel in either direc 
tion and the control mechanism operated 
to direct air into the opposite end of the 
air motor to reverse the movement of the 
door, automatically air enters the opposite 
end of the air cylinder 26 to retard the 
movement of the door in the new direction 
of travel. The piston is always in position 
therefore to check the travel of the door be 
fore it arrives at its limit of travel not 
withstanding the direction in which it may 
be travelling. 
An air cushion is always present to a b 

sorb the final shock as the air is never coln 
pletely exhausted from cylinder 26, as the 
exhaust is from a port spaced from the 
end of the cylinder. 
What claim is: 
1. In combination with a movably sup 

ported dooi', an air motor, operating mech 
anism connecting the motor with the door 
to opei'ate the door, a pneumatic door check 
to retard the travel of the door, said doc' 
check connected with the motor to opeia' (i 
On air exhausted therefrom and adapted to 
act directly on the door operating mech: - 
inish) to retard the novement of the door in 
either direction before the door arrives at 
the limit of its permitted travel. 

2. In door operating and control mecha 
risin, in combination, a movably supported 
door, an air motor, reciplocating door op 
erating mechanism controlled by said air 
motor, an air check cylinder, a piston dis 
losed in said cylinder for operation and 
extending beyond each end of the cylinder. 
a stop carried by said reciprocating door 
operating mechanism to engage said piston 
to force the same through the cylinder dur 
ing the movement of the door, and meals 
for controlling the admission of air to either 
end of said cylinder under pressure during 
the operating of the door. 

3. In door operating and control mecha 
lism, a movably supported door, an air mo. 
tor to operate the door, pneumatic door 
check means comprising a cylinder and a 

piston through the cylinder by the air piston iteciprocably mounted therein, air 
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communicating means leading from a source 
of compressed air supply to each end of 
said air motor and air communicating means 
leading from said motor to each end of 
said door check cylinder, an air control 
Valve to regulate the passage of air through 
said communicating means to admit air to 
One end of the air motor to move the door 
in a given direction and at the same time 
open the passageway leading from the ex 
haust end of the air motor to the required 
end of the door check cylinder to operate 
the piston therein to retard the movement 
of the door before it reaches its limit of 
permitted travel in such given direction. 

4. In door operating and control mecha 
nism, in combination, a movably supported 
door, an air motor, door operating mecha 
nism connecting the motor with the door 
to operate the door, a pneumatic door check 
comprising an air cylindel', a piston dis 
posed for reciprocation in said cylinder and 
extending beyond each end thereof, means 
for admitting air to said air motor to op 
erate the same and coincident therewith ad 
Initting air to said door check cylinder to 
drive the piston to one end of its stroke, 
a stop adapted to engage the piston in said 
door check cylinder to force the same there 
through against the air pressure therein 
during the operation of the door. 

5. In door operating mechanism, in com 
bination with a movably supported door, a 
fluid motor having connection therewith to 
operate the same, and a second fluid motor 
adapted to be reversely operated in oppo 
sition to the impulse of its operating medi 
um by the door when the door is under the 
control of the first motor and before such 
door arrives at its limit of movement. 

6. In door operating mechanism, in com 
bination with a movably supported door, 
a fluid motor having connection with the 
door to operate the same, a door check com 
municating with said motor to operate on 
fluid exhausted therefrom, said check adapt 
ed to be reversely operated in opposition 
to the impulse of the fluid furnished under 
pressure to said check from said door op 
erating motor by the door when under con 
trol of its operating motor to retard the 
movement of the dool' before it arrives at 
its limit of movement. 

7. In door operating mechanism, in com 
bination with a movably supported door, 
power means having connection therewith 
to operate the door, power-operated retard 
ing means having connection with the door 
to be reversely operated thereby and in op 
position to the power medium supplied to 
said means to check the movement of the 
door. 

8. In door control apparatus, in combina 
tion with a movably supported door, op 
erating mechanism having connection with 

the door to operate the same, a source of 
fluid pressure, a fluid motor communicating 
with the source of fluid pressure to receive 

& 

operating medium therefrom and having 
connection with the door to be reversely op 
erated thereby in opposition to its received 
operating medium to slow up the movement 
of the door before it arrives at its limit 
of movement. 

9. In door control apparatus, in combina 
tion with a movably supported door, a fluid 
motor having connection with a source of 
fluid pressure to receive operating medium 
therefrom and having connection with the 
door to be reversely operated thereby to re 
tard the movement of the door. 

10. In door control apparatus, the com 
bination of a movably supported door, a 
fluid motor operable to actuate the door, 
a second fluid motor operable to retard the 
movement of the door, said Second motor 
communicating with the first motor to be 
operated by the exhaust therefrom. 

11. In door control apparatus, in combi 
nation with a movably supported door, a 
fluid motor having connection there with to 
operate the same, a second fluid motor hav 
ing connection with the door to retard the 
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movement thereof, said first motor having 
an exhaust port communicating with the 
second motor to furnish operating medium 
thereto. 

12. In door control apparatus, the combi 
nation with a movably supported door, of 
a source of fluid pressure, a fluid motor to 
operate the door communicating with the 
Source of fluid pressure to receive operating 
medium therefrom, a second fluid motor op 
erable to retard the movement of the door 
communicating with the first motor to re 
ceive operating medium therefrom, and 
means for regulating the admission of op 
erating medium to said motors. 

13. In door control apparatus, a movably 
supported door, a source of fluid pressure, 
a fluid motor to operate the door communi 
cating with such source of fluid pressure to 
receive operating medium therefrom, a sec 
ond fluid motor to retard the movement of 
the door communicating with the first motor 
to receive operating medium exhausted 
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therefrom, and unitary control mechanism 
operable to regulate the admission of op 
erating medium to said first motor to actuate 
the door and to control the exhaust of op 
erating medium therefrom to the second 
motor to retard the movement of the door. 

14. In door control apparatus, in combi 
nation with a movably supported door, 
power means having connection therewith 
to operate the door, additional power means 
having connection with the door to retard 
the movement thereof, said additional power 
means communicating with the first power 
means to receive power therefrom, 
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15. In door control apparatus, in combi 
nation with a movably supported door, 
powei' mechanism to operate the door, means 
for controlling the operation of said power 
mechanism, power mechanism to independ 
ently retard the movement of the door, said 
last mentioned power mechanism connected 
with the first mentioned power mechanism 
to receive power therefrom. 

16. In door control apparatus, in combi 
nation with a movably supported door, 
power actuated mechanism to operate the 
door, power actuated mechanism to retard 
the movement of the door, said last men 
tioned mechanism communicating with the 
first mentioned mechanism to operate on 
power medium exhausted therefrom, and a 
unitary control to regulate the operation of 
said operating mechanism and retarding 
mechanism. 

17. In door control apparatus, in combi 
nation with a movably supported door, a 
source of power, door actuating mechanism 
communicating with the source of power to 
receive operating medium therefrom, door 
retarding mechanism communicating with 
the door operating mechanism to receive op 
erating medium discharged therefrom, and 
control devices to regulate the admission of 
operating medium from the source of power 
to the door operating mechanism and op 
erable by the same movement to control the 
discharge of operating medium therefrom 
to the door retarding mechanism. 

18. In door control apparatus, in combi 
nation with a movably supported door, 
power means having connection there with 
to operate the same, additional power means 
under the control of said first power means 
adapted to retard the movement of the door, 
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said additional power means adapted to be 
reversely actuated by the door in opposition 
to the power impulse of said means to re 
tard the movement of the door. 

19. In door control apparatus, in combi 
nation with a movably supported door, 
power mechanism to operate the door, power 
mechanism to retard the movement of the 
door, said last mentioned mechanism com municating with the first mentioned mecha 
nism to operate on power medium dis 
charged therefrom and adapted to be re 
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versely actuated by the door in opposition 
to the power impulse of said means to re 
tard the movement of the door. 

20. In door control apparatus, the combi 
nation with a movably supported door, of a 
source of power, door actuating mechanism 
communicating there with to receive operat 
ing medium therefrom, door retarding 
mechanism communicating with the door ac 
tuating mechanism to receive operating me 
dium discharged therefrom and associated 
with the door to be reversely operated there 
by in opposition to the supplied powerme 
dium to retard the movement of the door. 

21. In door control apparatus, a movably 
supported door, a source of fluid pressure, 
a fluid motor to operate the door communi 
cating with the source of fluid pressure to 
receive operating medium therefrom, a sec 
Ond fluid motor to retard the movement of 
the door communicating with the first motor 
to receive operating medium discharged 
therefrom and associated with the door to 
be reversely operated in opposition to the 
supplied operating medium to check the 
movement of the door. 

HENRY C. BOSSERDET. 
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