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Edward G. Parvin, Roselle, N. J., assignor to
National Pneumatic Company, New York, N. Y.,
 a.corporation of West Virginia -

Application November 2%, 1937, Serial No. 176,940
13 Claims. (CL 268--1) '

This invention relates to a novel combinaticn
of apparatus by means of which electrical circuits
ior all purposes may be controlled.

A general object of the invention is to provide
control apparatus for electrical circuits which in-
cludes a control device, the actuation of which is
dependent upon the interruption of a stream of
air directed thereagainst.

A more specific object of the invention is to
provide control apparatus for power operated
doors, the initiation of the action of which is
subject to the movement of persons to and from

- the door through air streams projected across the
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passageway on one or both sides of the door.

The many other objects of the invention which
are successfully secured by ‘means of the con-
struction herein disclosed will be apparent from
the fellowing deseription when considered with
the attached drawings which are illustrative,

This invention resides substantially in the com-
bination, construction, arrangement and relative
location of parts, all as will be fully set forth
below. . :

In the accompanying drawings,

Figure 1is diagrammatic view of one form of

- the system in accordance with this invention,

30

showing mechanism for effecting opening of the
door upon the approach of a person from either
direction and for effecting the closing thereof upon
movement of that person away from the -door in

* either direction.,

36

=

Figure 2isa diagrammatic disclosure of a, modi-
fied arrangement in which movement of bersons
in one direction only, toward the door, may effect
operation thereof. - -

Figure 3 is g diagrammadtic Nustration of g
modification of the form of system shown in Fig-
‘ure 1 wherein the control is influenced by the

movement of persons to and from the doors, in:
either direction.

Figure 4 is a diagrammatic illustration of a
further modified form of arrangement of the type
illustrated in Figure 3.

Figure 5 is'a view through one of the air oper-
ated switch- devices showing the relationship of
the parts and . : ‘

Figure 6 is 5 diagrammatic plan view of an ele-
vator car showing the application of the brinciples
of the invention to the contrel thereof or the doors
thereof. ' '

- . Inaccordance with the system hersin disclosed,

Lo

control circuits of all Kinds may be influenced,

completed or opened by reason of the inclusion

therein of air cperated -Switches biased to close
Or open upon the interruption of an air stream.

directed thereagainst. In a specific embodiment
of the broad idea of the invention, as applied to
door operating systems, doors are either cpened
and/or closed solely by reason of the movement

of a person towards and/or away from the door,

characterized in that air streams which are di-
rected across the bassageways on one or both sides
of the door are interrupted by the movement of
a person therethrough, :
Referring first to the system of Figure 1, there
is illustrated diagrammatically at { and 2 a pair
of barriers or walls which form a bassageway to
and from the door on both sides thereof. Extend-
ing across the bassageway is-a door 3 diagram-
matically illustrated as supported on a vertica}
shaft 4 which is caused to turn in & clockwise di-
rection in opening the door by reason of the link-
age connection 6 between it and the fluid pres-
sure motor 5. 'This motor has been illustrated as

- of the well known differential type commonly em-

ployed for this purpose, although it is to be under-
stood that, as will be apparent. from this dis-
closure, the invention herein is equally applicable
to use in conjunction with other forms of motive
devices such as electrical motors, A one end of

‘the passageway is a pair of motors T operating the

fan blades 8 so as to direct streams of air through
the openings {1 in the barrier 2 across the pas-
sageway against.the bafiles 13 and {4, Ina simi-
lar way, at the other end of the passageway bar-
riers, is a pair of motors 9 operating the fans (g
which direct streams of air through the openings
12 across the passageway against the baffles {5
and 16. At this point it may be noted that other
sources of air streams may be employed, such as g,
conduit and nozzle system served from a single
air pressure source. ‘

The baffles or plates 13, 14, 15 and 1§ are sSup-
ported in any suitable manner, as by means of
hinges at the hottom edges thereof, so that they
may have a slisht movement back and forth at
right angles to the length of the passageway.
These baffles are, respectively, connected to the
switch blades or contacts 17, 19, 21 and 23 and
are, respectively, acted upon by means of com-~
pression springs {8, 20, 22 and 24. The bafile and
switch constructions may take many different
forms, one of which has been illustrated in detail
in Fig. 5 and will be described later.

The pairs of contacts controlled by the switch
blades 17 and 23 are arranged so that the springs
18 and 24 tend to disengage them, the air stream
against the associated bafles 13 and 18 acting to
hold-them in engagement against the reaction of
the springs. In the case of the pairs of contacts
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controlled by the switch blades 19 and 21 they are
positioned so that the springs 26 and 22 tend to
cause them to engage but the air streams against
the associated bafiles 14 and !5 normally hold
them disengaged.

The wire 25 is connected to the positive ter-
minal of any suitable source of current and ex-
tends to one of the contacts of the pair controlled
by the switch blade 19, by a branch wire 26 to
one of the pair of contacts controlled by switch
blade 21, and by branch 27 to one of the con-
tacts controlled by switch blade 28. The switch
blade 29 is connected to a pafie 30 like the other
bafies, positioned in an opening adjacent the
door and diagonally opposite the fan blades 32
operated by a motor 21, In this arrangement
an air stream is directed diagonally across the
passageway through the doosrway when the door
is open. A spring 28 acts on the switch blade 29
tending to engage it with its associated pair of
contacts. The other contact of this pair is con-
nected by wire 33 to one contact of a pair in a
door switch 34. The other contact of the pair
is connected by wire 35 to the wire 36’. The door
switch is of the type well known in the art which
is open when the door is closed but which closes
and remains closed as long as the door is open.
Tt is commonly positioned to be actuated by the
door itself.

One contact of each pair controlled by the
switeh blades 1T and 23 are connected by wire
36’. The other contact of the pair controlled by
switch blade 17 is connected by wire 36 to the
other contact of the pair controlled by switch
plade 21. The other contact of the pair con-
trolled by switch blade 19 is connected by wire
37 to the other contact of the pair controlled by
switch blade 23. At 38 is an operating winding
for a relay which is connected between wire 317
and ground. The contact 39 of the relay cooper-
ates with a pair of contacts one of which is con-
nected to wire 25 and the other to wire 36. Wire
40 connects wire 36’ with one terminal of a wind-
ing of a magnet valve 41, the other terminal of
which is grounded. One terminal of each of the
motors 9 and 31 is grounded and the other ter-
minals are connected by a common wire 42 to
the positive supply connection 25. It will of
course he apparent that the grounds merely in-
dicate a common return to the negative side of
the current source.

Although those skilled in the art will under-
stand the fact, it is nevertheless briefly noted
that a differential engine is of the type having
two cylinders of different diameters connected in
alignment and provided with pistons, likewise of
different diameters, which are connected to-
gether. The outer end of the smaller cylinder is
open to the atmosphere and a constant supply of
fluid pressure is provided for the engine between
the pistons. Another connection from a suit-
able pressure fluid source extends to the outer
end of the larger cylinder and in this connection
the magnet valve is used. The magnet valve is
of the well known type such as, for example, that
shown in United States Patent No. 1,943,819 is-
sued January 16, 1934, It is simply a magneti-
cally operated two-way valve which opens the
large cylinder to exhaust when the winding is

deenergized and opens it to the pressure fluid -

source when the winding is energized cutting off
the exhaust.

In the operation of this system it will be as-
sumed that a person is approaching the door 3
through the passageway from the left. In this
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movement he interrupts the air stream to baffle
13, it being understood that the fan motors are
continuously operating in the form of system
jllustrated. The interruption of this air stream
reduces the pressure on the baffle so that spring
i8 opens switch 17. The opening of this switch
does not produce any other effect than to simply
preak the circuit connected thereto, which at
this time is dead. The person then interrupts
the air stream to bafile 14 removing the pressure
therefrom. Thereupon spring 20 causes switch
18 to close so that current flows through wire 25,
switch 18, wire 31, relay winding 38 to ground.
This operates the relay so that switch 39 im-
mediately sets up a circuit directly from wire 25
to wire 36 so that current flows through wire 3§,
switch 18, wire 86’, switch 23 and wire 37 back
to ground through winding 38, providing a hold-
ing circuit for it. Current also flown from wire
35’ through wire 49 to ground through the oper-
ating winding of the magnet valve 41, Opera-
tion of the magnet valve cuts off the exhaust for
the large cylinder and connects it to the pres-
sure fluid supply source. Pressure is thus ap-
plied to the ouber face of the large piston (the
pressure supplied thereto being the same as that
supplied between the pistons and usually from
the same source) so that the pressure on both
sides of the large piston is equalized leaving the
pressure on the small piston unbalanced. Thus
the engine operates to open the door. The en-
gine remains in door opened position until the
holding circuit to the relay 38 is broken. Thisis
accomplished when the person moving through
the passageway interrupts the air stream striking
bafile 16 so that spring 24 opens switch 23. The
interruption of the air stream to baffle {5 as the
PErson moves through it does nothing more than
connect wire 25 to wire 36, through wire 26, which
produces no additional operation since wire 25 is
already connected to wire 26 through switch 39.
Should the person stop in the doorway with
the door open and another person enter the pas-
sageway from either end so that the holding
circuit to wire 88 through the switches 18 and
23 is broken, the door will not close because even
though the circuit to wire 36’ is broken it will
be maintained as follows: Wire 25, wire 21, switch
29, wire 33, door switch 34 (this of course being
closed, the door being open) and wire 35 to wire
36. It is, of course, apparent that a similar set
of operations cccur in the event that a person
approaches the door from the right hand end.
The system of Figure 2 differs from that of
Figure 1 in that the door is intended for use in
a one way passage. That is to say, the door will
only be opened when it is approached from one
side. In this case, as before, a passageway 2, if
desired, from the door is employed. A motor
driven fan 43 directs an air stream across the
passageway on the side of the door from which
the approach thereto effects operation thereof.
The air stream is directed against a bafile or
plate 44, similar to those previously described,
to which is connected a switch blade or contact
45 under the action of a spring 46. The positive
side of a suitable current source is connected by
wire 41 to one of the pair of contacts controlied
by switch blade 45 and by wire 48 to one confact
each of two pairs controlled respectively by the
movable contacts 65 and 62 of a relay operated
by winding 5f. The other side of the current
source is connected by wire 49 to a wire 50 which
extends to one terminal of the winding of a
magnet valve 69 and to one terminal of the wind-
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ing 51 and one terminal of the winding 62’ of a
second relay. - The other terminal of the winding.
51 is connected by wire 52 to one of the contacts
of 2 pair controlled by the switch blade 53. This
switeh blade is influenced, as before, by spring
94 and operated by bafile 55 against which an air
stream is directed. by a fan 58. The cother ter-
minal of the pair controlled by switch blade 53 is
connected by wire 57 to one contact of the door
switch 58. The other contact is connected by
wire 59 to a wire 0 ‘which coniiects the wire 48
with one. contact of g bair controlled by the
switehr blade 64 of the relay whose winding is
62’. ‘The other contact of this pair is connected
by wire 68 to the other terminal of the winding
69 and to the other contact
of the pair controlled by switch 65. 'Thé other
contact ‘of the pair controlled by switch blade
62 is connected by wire 87 to the other contact
of the pair controlled by switch blade 63. The
other contact of the _bair' controlled by. switch
blade 85 is connected by wire 61 to one ter-
minal of the relay winding 62’ and to one contact
of the pair controlled by switch blade 63. The
other terminal of winding 62’ is' connected’ to
wire 52.° The air stream from fan 56 is directed
diagonally across the bassageway and the door
opening in the same manner as is the stream
irom the fan 32 of the arrangement shown -in
Pig. 1, and the bafle 55 is arranged similar to
the bafle 30 of the system of Fig. 1. L

In the operation of this system; - as & person
approaches the door from the leit, he interrupts
the air stream from fan 43 so that spring 48 may
close switch 45, Current then flows from wire
47 through switch 45, wire 61, winding 62’ and
back through wire 58 to wire 49. The relay oper-
ated by winding 62’ is thereupon closed; setting
up-a direct connection from wire 47 through wire
48, wire 60, switch blade 64, wire 68, magnet valve
69 and wire 59, back to wire 49. . At the same time
& holding  circuit for the winding 62’ is set: up
from wire 48 through switeh 82, wire 81, switch
63, back to-one terminal of the winding §2’, the
other terminal being permanently connected by
wire 80 to wire 49. Thus the relay 82’ remains
operated, keeping current on the magnet valve.
Energization of the magnet valve supplies air
to the engine, as kefore, and the door opens fully,
As soon as the door begins to open the door
switch 58 closes, completing the cireuit through
it-up to the switch 53. . As the person moves
through the docrway he interrupts the air stream
from the fan 58 so.that switch 53 closes, com-
pleting the circuit ag follows: From the wire a8,
through wire 58, switch 88, wire 81, switch 53,
wire 52 and winding 5{ back to wire §9. This en-
ergizes the relay 5§ breaking the holding circuit
to the relay 82’ through switch 82, The result
of this is that the circuit .to the magnet valve
69 through switch 64 is broken -and the deer
cleses. Should a person stop in the doorwsay the
holding circuit to the relay 62’ will likewise be
breken but the presence of 'the person in the
doorway will maintain the circuit to relay 5i
so that switch 65 directly connécts wire 48 with
wire €8 so that the magnet valve remains ener-
gized even through the circuit to it through the
switch $4 is broken. Thus the door may not start
to close until he moves out of the doorway.

The system of Figuie 3 islike that of Figure 1
in that the door may be opened on being ap-
proached from eithelf side. In this system the
motor-driven fans 120 and 13! are ‘arranged in
the passageway on opposite sides of the door so

-valve 136 is energized through wire {38,
- relay is of the time delay type well known in

‘strikes  against ‘the

3

as to direct streams of air across the passage-
way. The stream from fan 120 strikes the baffle
121 which is like those breviously described.
This baffle is connected to fhe switch plate 122
biased to closed position by a spring, as before
Similarly the baffle 122 is connected “to switch
blate 123 biased to closing position by a spring.

- Wire 122 extends from the positive side of a suit-
and is connected to one of

able current source
the contacts of a pair controlled by switch plate
122, This wire is connected by wire {24 to one
of the contacts of a -pair controlled by switch

‘plate 183. The other contacts of each of these

pairs are interconnected by the wire 124. Di-
rected diagonally across the bassageway is a fan
125 adapted to throw a stream of air across the
passageway and through the doorway, as in each
of the previous cases. ‘A baffle 126 is in this air
stream and is connected to 8 switch blade 125
biased to closing position by a spring as before.
One contact of the pair controlled: by switch
blade 127 is connected by wire 128 to wire (24

and the other contact of the pair is connected

by wire 129 to door switch | 30, the other contact
of which is connected to wire {23. One terminay

-of the magnet valve {36, which is like those previ-
~ ously described, is connected by a wire 135 to the

The other
of contacts

negative side of the current source.
terminal is connected to one of a pair
controlled by the switch blade 138
whose winding 137 is connected between wires
135 and 124. The other contact. of the relay is
connected by wire 138 to wire: 123, .
In the operation of ‘this system a person may

approach the door from either side and cause-

it to open. In approaching it from the left he
interrupts the air stream from fan {20 and switch
122 closes so that current Sows from wire {23

of a relay’
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through switch 122, wire 124, winding 137 and

back to. the current source through wire 435.
This closes the switch 128 so that the

many forms in the art, which upon momentary
energization is operated to closéd position and

stays closed for a predetermined pericd of time;

magnet -
This:

after which it automatically opéns. - Thus the

cireuit to the magnet valve 138 is maintained a
long enocugh period so that the person may move
through the door after which the relay operates
to opén-the switch 138, deenergizing the magnet
valve ‘sothat- the door closes.  However, if a
berson stops in the deorway -and remains thera
longer than the time
the circuit through it to the ‘magnet valve is
hroken, a new circuit to the relay has been estab-
lished through the closed door switch 120 and the
closed switch 127 so that the ‘magnet valve re-
mains energized as long as he remains theres and
the door cannot close. If g person. should ap-

" proach the door from the other side a similar

circuit- sequence results from closing the switch
183 and need not be described in detail further.

In the system.of Figure 4 the passageway is
defined by the barriers 73 and 74 having open-
ings in the barrier 74 through which air . may be
directed by the fans 76 and 78 driven by the
motors 15 and 77 respectively. The air stream
movable bafles 89 and 832
which -are respectively connected to the switch
blades 8§ and 24 and rerpectively controlled by
the switches 92 and 85. The door 88 is mounted
across the  passageway as in all previgus cases
and.is 'mounted on a vertical door shaft §7 oper-
atively connected to the differential engine 98

period of the relay so that
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by means of the linkage 89. The magnet valve
of which the windings 88 and 99 are the oper-
ating windings is of the well known type a form
of which is shown in my Patent No. 1,995,718
issued March 26, 1935. As shown therein, mag-
net valves of this type are provided with two
windings, one of which when energized operates
to open the valve and hold it open until the
other or neutralizing winding is energized when
it closes. The positive current lead 84 from the
current source is connected to a common termi-
nal of the windings 98 and 98 of the magnet
valve. The other terminal of winding 98 is con-
nected by wire 81 to one of the pair of contacts
conntrolled by blade 91, the other of which is
connected to the return lead 85 to the current
source. This same lead is connected by wire
95 to one of the contacts of the pair controlled
by the blade 94, the other of which is connected
by wire 188 to the other terminal of winding 89.
A fan blade 81 directs an air stream across the
passageway at the doorway and is driven by a
motor 80 which together with the motors 15 and
11 are connected to the current source, wires 84
and 85 by means of the wires 82 and 83 respec-
tively. A baffle 103 receives the air stream from
fan 8f and is connected to a switch blade 104
and controiled by spring 165. One contact of
the pair controlled by the blade {e4 is con-
nected by wire {06 to wire 85, while the other
contact of the pair is connected by wire 192
through the door switch 101 to wire 97. The
door switch is as before of the type which Is open
when the door is closed and is closed so long as
the door is open.

In the operation of this system a person Mmov-
ing from left to right interrupts the air stream
onto bafiie 80 so that switch 91f closes. Current
then flows from the source through wire 84,
winding 98, wire 97, switch blade 9i, and wire
85 back to the current source. The magnet valve
is operated and the engine is energized to open
the door. The door remains open until the per-
son interrupts the air stream onto bhafile 93, at
which time switch 94 closes and current flows
from wire 84 through the other winding 88 of
the magnet valve, wire 100, switch 94, and wire
86 back to the return lead 85. The energiza-
tion of wire 99 causes the magnet valve to cut
the air supply and open the large cylinder of the
engine to exhaust. Should a person stop in the
doorway cutting off the air stream to baffle 103,
switch (84 closes SO that current flows through
the door switch 101 to the opening winding 98
of the magnet valve, in the event that a person
approaching from the right interrupts the air
stream to bafile 93 permitting a closing of the
circuit to the closing winding 99. Thus the door
may not shut on the person in the doorway.

Pigure 5 {llustrates somewhat diagrammati-
cally and yet in a usable form the manner in
which the baffles are mounted in the passageway
and connected to the switches., Thus the baffle
13 is connected by a link 182 to the switch arm
{5 which is pivotally mounted on a bracket {5p.
The spring {8 acts on the arm i5 tending to
move it against contacts C when the air pres-
sure on the bafile is cut off. The contacts C are
mounted on a suitable insulating support C’ and
the baffle 13 is shown supported at its bottom
edge by means of hinges {32,

Figure 6 diagrammatically jllustrates the man-
ner in which the principle of this invention may
be applied to elevators. An elevator carriage is
diagrammatically illustrated at 107 having a
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pair of doors 108 at the front. A fan 110 driven
by the motor 109 is positioned to direct an air
stream across the carriage doorway onto haffle
{ii{ connected to a switch blade 112 which is
normally out of engagement with the contacts
in the circuit comprising the wires (13 and {14.
This circuit may extend to different points de-
pending upon the desired operation. For exam-
ple, the wire {14 may extend to a controller in-
terlock which prevents the starting of the cars
as long as the air stream is interrupted by a per-
son in the doorway, so that switch 12 is closed.
Under similar circumstances this wire may ex-
tend to the control mechanism for the doors to
prevent their closing.

From the above description it will be appar-
ent to those skilled in the art that the principles
of this invention may be embodied in many
specific forms and circuit arrangements, and I
do not therefore desire to be strictly limited to
the particular forms of circuit arrangement dis-
closed herein for purposes of illustration, but
rather to the scope of the claims as granted me.

What I seek to secure by United States Let-
ters Patent is:

1. In an apparatus of the type described the
combination including a door, a motive device
connected thereto for actuating it, a control de-
vice for the motive device, means for directing
5 stream of air across the passageway to the
door, and means in the air stream and operated
upon the interruption of the air stream for
actuating the control device.

2. In an apparatus as described the combina-
tion including a door, a motive device connected
thereto for actuating it, means for controlling
said motive device, and air operated means posi-~
tioned in front of the door for actuating said
means upon the interruption of the air operated
means by a person approaching the door.

3. In an apparatus as described the combina-
tion including a door, a motive device connected
thereto for actuating it, control means for the
motor, air pressure operated means for actuating
the control means positioned in the passageway
to the door, and means for directing a stream of
2id onto said last means across the passageway.

4, In an apparatus as described the combina~
tion including a door, a motive device connected
thereto for actuating it, air operated means for
actuating said control means positioned at each
side of the door and longitudinally spaced there-
from, and means for blowing streams of air across
the passageway onto said air operated means
whereby interruption of either air stream by a
person approaching the door from either side
causes said operated means to actuate said con-
trol means to open the door.

5. In an apparatus as described the combina-
tion including a door, a motive device connected
thereto for actuating it, air operated means for
actuating said control means positioned at each
side of the door and longitudinally spaced there-
from, means for blowing streams of air across the
passageway onto said air operated means where-
by interruption of either air stream by a person
approaching the door from either side causes said
operated means to actuate said control means to
open the door, air operated means positioned ad-
jacent the door for actuating said control means,
and means for directing a stream of air there-
against across the doorway.

6. In an apparatus of the type described the
combination including a door, a motive device
connected thereto for actuating it, means for di-
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recting a plurality of air streams across the pas-
sageway to and from the door on Oopposite sides
thereof and longitudinally spaced therefrom, and
means for controlling the motive device including
means in said air streams for causing.the door to
open upon the interruption of an air stream on
either side of the door, and for closing it upon
interruption of another air stream on either side
of the door. _

7. In-an apparatus of the type described the
combination including a ‘door, a motive device
connected thereto for operating it, air operated
means positioned on either side of the door and
spaced. therefrom for controlling
said motive device, and means for directing air
streams. against said last - mentioned means
whereby upon the interruption of either air
stream the door opens. » ’

8. In an apparatus of the type described the
combination including a .door, a pressure fluid
operated motor connected thereto for operating
it, means for controlling the supply of air to and
exhaust from said motor, air pressure operated

‘means controlling said means, and means for

directing streams of air across the passageway
onto said air operated means to hold them ip
inoperative bosition, whereby upon the interrup-
tion of one of the air streams the air operated
means-is actuated to operative position. o

9. In an apparatus of the type described the

combination including a 'door, an air engine con- .

nected thereto, air supply and exhaust means for

the engine, means for controlling said last means

ineluding control devices positioned adjacent the
passageways to and from the door and longituf

5

dinally spaced therefrom, and means for direct-~
ing streains of air across the passageway to hold
sald control devices in inoperative position,

18, In a combination as described a door, ‘oper-
ating mechanism therefor, means for directing a
stream of air across the docr, and means in the
air siream positioned to be interrupted by a per-
son in the doorway for controlling the door oper-
ating mechanism. '

11, In & combinstion as described, a  door,
means for ‘directing a stream of air across the
door, and means in the air stream positioned to
be interrupted by a person in' the doorway for
preventing the closing of the doors. '

12, In an elevator system the combination in-
cluding ‘an elevator carriage having a doorway,
doors mounted in the doorway, means for direct-
ing a stream of air across the doorway, a switeh

device in said air stream and arranged to close

when the air stream ig interrupted by a person in £

the docrway .and. a ‘circuit connected to said
switch for controlling a device related to the
operation of said door. '

13. In an apparatus of the type d'escribed the -

combination including a bassageway having g
door therein, s motor connected to the door for
opening and closing it, control means for said
motor including conirol devices bositioned in the
bassageway on each side
dinally: spaced therefrom, and means for direct-
ing streams of air across the bassageway for

of the door and longitu- -

holding the control devices, in inoperative posi-

tion,

EDWARD G. PARVIN.




