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1. 
The present invention. relates... generally to 

automatically operated doors and more particus 
larly to a novel door actuating mechanism and 
including the control means therefor:which pro 
vides features of safety and convenience which 
are desirable in installations of atomatioally. 
Operated doors. 

It is a principal aim of the invention to provide. 
a door actuating mechanism and, control theres 
for which will eliminate the danger of injury: to 
persons carelessly or otherwise positioned, in the 
path of the door. The benefits of Such an ar 
rangement are particularly , advantageous for 
Store installations and the like, where customers 
and children frequently congregate, nea: ... the 
door opening and may be seriously injured by the 
opening movement of the door if they are not 
aware of the danger of their position. At the 
Same time it is an airn of the invention to avoid 
having the door rendered in Operative nerely be 
cause a person or object is in the path of the 
door, particularly where the person, or object can 
move or be moved without inconvenience. . 
A further object of the invention is to provide 

a mechanism or arrangement of the type re 
ferred to above, which greatly enhances; the use: 
fulness of an automatic door installation from a 
safety standpoint but which at the same time will 
not interfere with the normal functioning of the 
door and will permit the door to operate in the 
usual manner including operation at a desired 
rapid speed, except only in the particular. case, 
i. e. when the situation arises, rendering the 
safety feature necessary. 
A further object of the invention is to provide. 

a door operating and control mechanism having 
the advantages referred to above which, in addi 
tion to its greater usefulness and desirability, is 
yet of simple construction so that it may be fab 
ricated and assembled from readily available ma 
terials and parts with a minimum of difficulty and 
expense and at the same time will function satis 
factorily over long periods of time and be fool 
proof in operation. 
Other objects will be in part obvious, and in 

part pointed out more in detail hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combination of elements 
and arrangement of parts which will be exempli 
fied in the construction hereafter set forth, and 
the scope of the application of which will be indi 
cated in the appended claims. 
In the drawings: 
Fig. 1 is a fragmentary perspective view show." 

ing an automatically operated door installation. 
embodying the presert inventioni; arid 
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2. 
Fig.: 2. iSai, enlargéd. diagrammatic view show 

ing the electrical and power connections. 
Referring *to the diawings, there is shown in 

Fig.1 a wall fo, having a conventional door open 
ing-fi which is normally closed by a swinging 
door 2, hinged as at 3. The mechanism for 
Opening and closing the door, as described more 
particularly hereinafter, is contained in the hous 
ing 4, disposed horizontally. in the top of the 
dooi - operaing... The coitrol means for the door 
actuating mechanism includes two mat switches 
5, and 6, disposed on the floor and extending 
outwardly from opposite sides of the door open 
ing. . The arrangement is such that a person 
Wishing...to pass through the door opening will 
first step on the mat; 6, which will cause, the 
door-toi-open, and will proceed through the door 
Way, Stepping on mat if 5 which retains the door 
in opera position until the person passes beyond 
the periphery of the latter nati. . 
The details of construction of the mats, 5 and 

f6 have been omitted for simplicity of presenta 
tions ina.Shauch as such mat switches are well 
known and familiar to those skilled in the art. In 

5 general; they consist of contactor members (not 
shown). forestablishing a current path through 
the leads provided thereto. 

Referring more particularly to Fig. 2 of the 
drawings, the mechanism illustrated for opening 
the door comprises a piston rod-28, which is piv 
otally connected at 2h to an arm. 22, which ex 
tends out.Wardly from the door 2 adjacent the 
hinge-3, AS will be apparent, when the piston 
id-20 is noved longitudinally in a lefthand di. 

rection as viewed in Fig. 2, the door 2 will be 
pivoted in an opening direction. Closing or re 
Verse movement is imparted to the door by a 
coil spring 23, which is anchored at one end in 
any convenient: rnaianer - and is secured at the 
other-end to the piston rod 20. 
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The piston rod 20 is actuated by a piston (not 
shown), in the power-cylinder-30. The details of 
construction of the power-cylinder. 30 are not 

ifa Sauch as this is also a well-known de 
The operation of the power cylinder 30 is 

such that, when fluid under-pressure is admitted 
through the inlet conduit 31, the piston rod 20 
is forced outwardly and then, when the fluid pres 

e is relieved the piston rod 20 is permitted to 
urn under the influence of spring 23. 
The inlet conduit 3f going to power cylinder 

39 is connected to a source of fluid under pres 
Sure (not shown) through a two-way valve 32 and 
a three-way valve 33. Extending around the 
two-Way valve 32 is a bypass 34 containing an 
adjustable bleeder valve 35. 

  



3 
As noted, the three-way valve 33 has two con 

necting conduits 36 and 37, one of which is con 
nected to the source of fluid under pressure and 
the other of which exhausts to atmosphere. The 
operation of the valve 33 is to exhaust the conduit 
3 to atmosphere when the valve is in One posi 
tion, and to connect the conduit 3 to the Source 
of fluid under pressure when the valve is in its 
second position, the second position being re 
ferred to hereinafter as the “on' position. The 
valve is biased into the first position described, 
i. e. the position which connects the conduit 3 
to exhaust and permits the door to close under 
the influence of spring 23. 
The valve 32 is normally biased into opened 

position so that there is provided a relatively free 
pathway between the conduit 3 and the three 
way valve 33. However, when the valve 32 is 
closed, the flow path must occur through the by 
pass 34 and adjustable bleeder valve 35. Bleeder 
valve 35 may be adjusted for any desired rate of 
flow. 
The valves 32 and 33 are adapted to be actu 

ated respectively by Solenoids 62 and 43. When 
the solenoid 42 is energized, it operates to close 
the valve 32. When the Solenoid 23 is energized, 
it operates to move valve 33 to the position con 
necting the power cylinder 30 to the Source of 
fluid under preSSure. 
. The lines L1 and L2 represent any convenient 
source of electrical power, such as the Ordinary 
household lighting circuit, if desired. One tel'- 
minal of Solenoid 43 is connected by lead 50 to 
line L.1, while the other terminal of Solenoid 43 
is connected by lead 5 to the mat Switch 6 
which, in turn, is connected by lead 52 to the line 
L2. Accordingly, when the mat switch 6 is closed, 
such as by a person stepping on the mat f6, the 
solenoid 43 is connected across lines L1 and L2, 
causing the valve 33 to move to the "on' posi 
tion, thereby opening the door. 
One terminal of solenoid 42 is connected simi 

larly by lead 53 to line L.1, while the other termi 
nal is connected by leads 5A and 55 through a 
switch 56 to the mat switch 5. Mat switch. 5 
is connected by lead 57 to power line I2. The 
switch 56 comprises two stationary contact arms 
60 and 6 and an intermediate movable con 
tactor arm 62. The movable contactor arm 62 
is biased so as to be in contact with the arm 6 
and separated from the arm 69 when the door is 
open. However, means is provided to move the 
arm 62 into contact with arm 66 and to separate 
it from the contactor arm 6 when the door is 
closed and also during a predetermined portion 
of the initial opening movement of the door. For 
purposes of illustration, this predetermined por 
tion of the initial opening movement of the door 
is represented in the drawing as the movement 
of the door through 45 degrees to the position 
shown in dash-and-dot lines. The means re 
ferred to includes a rod 63 adjustably Supported 
in a clamp 64, which is mounted on the piston 
rod 20. The rod 63 is so disposed relative to the 
switch 56 as to engage contactor arm 62 and shift 
the same into contact with arm 66 at any time 
the door is closed, as shown in Fig. 2, or Within 
45 degrees of closed position. When the door 2 is 
opened more than 45 degrees rod 63 will be disen 
gaged from contactor arm 62 to permit said arm 
to assume its biased position in Switch 56, i. e., 
in contact with arm 6. By adjustment of the 
clamp 64 and rod 63, as will be readily apparent, 
the switch 56 may be actuated at any desired de 
gree of opening of the door. 
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4. 
The leads 54 and 55, previously mentioned, are 

connected to the switch arms 60 and 62, re 
spectively. Accordingly, if the door is closed, Or 
in any position between closed position and the 
predetermined position shown, for example, by 
dash-and-dot lines, the solenoid 42 will be ener 
gized if any person or object is positioned on the 
mat switch 5. As previously mentioned, the en 
ergizing of solenoid 42 closes the valve 32, which 
greatly reduces the flow of fluid under pressure 
to the power cylinder 39. Accordingly, When this 
condition exists, the door will open only at a slow 
rate of speed. This rate of speed may be adjusted 
by regulating the bleeder valve 35 and generally 
will be such that no injury will result to any per 
son or object standing in the path of the door, 
and yet force will be applied by the door which 
generally will be sufficient to move the perSon Ol' 
object out of the path of the door, thereby per 
mitting the door to open to the full extent. 

It Will be noted that Switch arm 6 is connected 
by leads 58 and 54 to the solenoid 43. Accord 
ingly, when the door has opened Sufficinetly to 
close the Switch 56 through aims ti and 62, the 
Solenoid 43 will be under the control of both the 
floor switches 5 and 6 which are now connected 
in parallel, the mat 5 being no longer connected 
for energizing Solenoid 42. In the normal op 
eration of a door, a person entering through the 
doorway will step from the mat 6 to the mat 
5 at a time when the door has already reached 

the dash-and-dot line position. Accordingly, the 
door will. usually open at its rated Speed in One 
continuous movement to the full open position 
shown in dash line, due to the continued actua 
tion of the solenoid 43, In the unlikely event that 
a person should step from mat 6 to mat 5 be 
fore the door has reached the dash-and-dot po 
sition, the door opening movement will be re 
tarded only until the door reaches the dash-and 
dot position, following Which the door Will again 
Open at its normal rate of Speed to the full open 
position shown in dash lines. 
When the arrangement shown in the draw 

ings and as above described, it has been found 
that an automatically operated door may be in 
stalled in many locations where the use of auto 
matically operated doors has been avoided here 
tofore because of the risk of injury. As pre 
viously described, the presence of any person or 
object on the mat 5 when the operation of the 
door is initiated by someone stepping on mat 6 
will immediately prevent the door from open 
ing at a rapid rate of Speed. However, the door 
will open at a reduced rate of speed and, by mov 
ing against the obstruction in a safe manner 
and at a safe rate of speed, will cause the ob 
struction to move, or be moved, out of obstruct 
ing position, whereupon the door will operate in 
the usual manner. In the event that no person or 
object is positioned on the mat f6, the door func 
tions in exactly the manner as though the safety 
feature were not present. 
As previously mentioned, the amount of open 

ing movement of the door necessary to trip the 
switch 56 can be readily regulated, as can be the 
retarded Speed of the door. As a result, the op 
eration of the door can be modified to meet the 
exact requirements of any particular installation. 
Furthermore, because of the safety feature pro 
vided by the arrangement described above, it is 
possible, if desired, to operate the door at a 
greater rate of speed than that which would nor 
mally be used if the danger of injury were pres 
ent. It will be noted that, inasmuch as the safety 
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feature is effective when a person is positioned 
anywhere on the nat. 5 and not only when po 
sitioned directly in the path of opening move 
ment of the door, an additional margin of safety 
is provided which is important in the event that 
anyone is moving in the direction of the door 
at the same time that a person is approaching 
the mat 6. 
The arrangement is of simple construction and 

economical to fabricate and assemble, and pro 
vides a foolproof and dependable operation at 
low cost under all conditions of use without the 
need for frequent repair or replacement, and, in 
general, has all the advantages of a conventional 
arrangement of the type not possessing the safety 
features of the present invention. 
As many changes could be made in the above 

construction and many apparently widely differ 
ent embodiments of this invention could be made 
without departing from the scope thereof, it is 
intended that all matter contained in the above 
description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not 
in a limiting sense. 

It is also to be understood that the language 
used in the following claims is intended to cover 
all of the generic and specific features of the in 
vention herein described and all statements of the 
scope of the invention which, as a matter of 
language, might be said to fall therebetween. 

I cairn as iny invention: 
1. Control means for a door having a fluid Op 

erated door actuator comprising means including 
a first valve for admitting fluid under pressure to 
the door actuator, means including a second valve 
for retarding the flow of fluid to the door actu 
ator, first and second electrical means for actu 
atting the first and second valve, respectively, first 
switch means actuatable at one side of the door, 
second switch means actuatable at the opposite 
side of the door, means for energizing the first 
electrical means including a first electrical circuit 
going through the first switch means, means in 
cluding a second electrical circuit for energizing 
the second electrical means, and a two-way 
switch responsive to position of the door con 
nected to the said electrical circuits and to the 
second switch means for connecting the second 
switch means in the second electrical circuit 
when the door is closed and for connecting the 
second switch means in parallel with first Switch 
means when the door has been opened a prede 
termined amount. 

2. Control means for a door having a fluid Op 
erated door actuator comprising rileans for ad 
mitting fluid under pressure to the door actuator 
and including a pair of valves in series, first and 
second electrically operated means for actuating 
the valves, respectively, first SWitch means actu 
atable at one side of the door, Second SWitch 
means actuatable at the opposite side of the door, 
means for energizing the first electrically Oper 
ated means including a first electrical circuit con 
taining said first switch means, a two-way SWitch 
responsive to position of the door connected to 
the first electrical circuit and the second Switch 
means for placing the second Switch means in 
parallel with the first switch means when the 
door has been opened a predetermined amount, 
and a second electrical circuit for energizing the 
second electrically operated means, Said Second 
electrical circuit being connectible by Said tWO 
way switch to the second switch means when the 
door is closed. 

3. Control means for a door having a fluid Op 
erated door actuator comprising means including 
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6 
a first valve for admitting fluid under pressure 
to the door actuator, means including a Second 
valve for retarding the flow of fluid to the door 
actuator, first and second electrical means for 
actuating the first and second valve, respectively, 
first switch means actuatable at One side of the 
door, second switch means actuatable at the op 
posite side of the door, Said first and second 
switch means being connected at One terminal to 
a power line, a SWitch having two fixed contacts 
and a movable contact movable selectively. into 
contact with the fixed contacts responsive to posi 
tion of the door, said movable contact being con 
nected to the second switch means, electrically 
operated means for actuating the first valve con 
nected at one terminal to a second power line and 
at its second terminal to the first Switch near as 
and to one of said fixed contacts, and electrically 
operated means for actuating the second valve 
connected at. One terminal to Said Second power 
line and at, its second terminal to the other of said 
fixed contacts. 

4. Control means for a door having a fluid Op 
eated door actuatch corpiising SeanS for COE)- 
trolling the flow of fluid to the door actuator in 
cluding a conduit to the actuator, a three-Way 
valve normally connecting the conduit to exhaust 
and movable to a second position for connecting 
the conduit to a source of fluid under pressure, 
a normally open two-way valve for terminating 
the flow. of fluid and a restricted by-pass around 
the two-way valve, first electrically operated 
means operable when energized to position...the 
three-way valve in said second position, second 
electrically operated means operable when ener 
gized to hold the two-Way valve. in closed posi 
tion, first switch means actuatable at one side of 
the door, second switch means actuatable at the 
opposite side of the door, a two-Way SWitch 
mounted for operation by the door, means for 
energizing the first electrically operated means 
comprising a first circuit including the first switch 
means, additional means operable for energizing 
the first electrically operated means when the 
door has been opened a predetermined amount 
comprising a second circuit including the two 
Way SWitch and the second switch means, and 
means operable for energizing the Second elec 
trically operated means when the door is not 
opened said predetermined annount comprising a 
third circuit including the two-way switch and 
the Second Switch means. 

5. Control means for an automatically operated 
door comprising a door actuator connected to the 
door for actuating said door from a closed to open 
position, means including a first electrical circuit 
for controlling said actuator to cause Said door 
to be moved by Said actuator toward open posi 
tion, a first Switch disposed at One side of the door 
in serial relation. With said first circuit for open 
ing and closing Sane, Cleans including a Second 
electrical circuit for causing said actuator to move 
said door at a reduced speed, a Second switch dis 
posed at the Opposite side of the door, a selector 
switch responsive to the position of the door con 
nected to the said electrical circuits and to the 
second switch for connecting said second Switch 
in said second electrical circuit to cause said door 
to be moved at Said reduced Speed when both Said 
first and Second SWitches are closed, and for dis 
connecting said Second SWitch from said Second 
circuit and, instead, connecting said second SWitch 
in parallel with the first Switch after the door has 
opened a predetermined amount to thereby cause 
said door to be moved at its normal Speed when 
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either of said first and second switches remain 
closed. 

6. Control means for an automatically operated 
door comprising a door actuator connected to the 
door for actuating said door from a closed to Open 
position, means including a first electrical circuit 
for controlling said actuator to cause said door to 
be moved by said actuator toward open posi 
tion, a first switch disposed at one side of the door 
in serial relation with said first circuit for opening 
and closing same, means including a second elec 
trical circuit for causing said actuator to move 
said door at a reduced speed, a second switch dis 
posed at the opposite side of the door, a Selector 
switch connected to said circuits and Said Second 
switch having a first position for connecting the 
second switch in said second electrical circuit to 
thereby cause said door to be moved at said re 
duced speed when both said first and Second 
switches are closed and having a second position 
for disconnecting said second Switch from Said 
second circuit and, instead, connecting Said Sec 
ond switch in parallel with the first switch after 
the door has opened a predetermined amount to 
thereby cause said door to be moved at its normal 
speed when either of said first and second SWitches 
remain closed. 

7. Control means for an automatically Operated 
door comprising first a switch actuable at one side 
of the door, a second switch actuable at the oppo 
site side of the door, a door actuator connected to 
the door for actuating said door from a closed to 
open position, first control means for said actu 
ator, means for energizing said first control means 
including a first electrical circuit through said 
first Switch, Second control means for retarding 
opening movement of the door, means for ener 
gizing the second control means including a sec 
ond electrical circuit, and a two-way selector 
switch responsive to the position of the door con 
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nected to the second switch and the first and 
Second electrical circuits arranged to connect the 
Second Switch in the Second electrical circuit When 
the door is closed, and to disconnect said Second 
switch from said second circuit and, instead, con 
nect said second switch in parallel with the first 
Switch in the first electrical circuit When the door 
has been opened a predetermined amount. 

8. Control means for an automatically operated 
door comprising a first SWitch of the floor mat 
type for disposition at one side of the door, a sec 
ond switch of the floor mat type for disposition at 
the opposite side of the door, a door actuator 
connected to the door for actuating said door 
from a closed to Open position, first control means 
for said actuator, second control means for re 
tarding said actuator, means for energizing said 
first control means including a normally open 
first circuit containing the first and second 
Switches in parallel, means for energizing the re 
tarding means including a normally open second 
circuit, and a selector switch connected to the 
first and Second circuits and to the second switch, 
said Selector Switch being operated by the door for 
disconnecting the second switch from the first 
circuit and connecting it to the second circuit ex 
cept when the door has been opened a predeter 
mined amount. 
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