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( 57 ) ABSTRACT 
A curtain machine has a sealed control enclosure . The 
control enclosure , disposed in a machine interior of a 
machine housing , forms an enclosure interior and is config 
ured to form a moisture impermeable seal separating the 
environment of the control enclosure from the environment 
of the machine interior and the external environment of the 
curtain machine . A motorized threaded member is config 
ured to move a load block within the machine interior , for 
example to actuate a cable - based curtain mechanism , with 
both the load block and threaded member disposed outside 
the enclosure interior . The enclosure interior of the control 
enclosure includes a control circuit configured to operate the 
motor , and a mechanical limit switch configured to be 
mechanically actuated by the load block to stop the motor 
responsive to the load block moving along the threaded 
member beyond a predetermined threshold . 
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CURTAIN MACHINE HAVING SEALED comprises a control enclosure disposed in the machine 
CONTROL ENCLOSURE interior , the control enclosure forming an enclosure interior , 

the enclosure interior forming a moisture impermeable seal . 
FIELD OF DISCLOSURE The curtain machine further comprises a motor disposed in 

5 the machine interior and outside the enclosure interior . The 
The technology of the disclosure relates to a curtain curtain machine further comprises a threaded member 

machine , and more specifically to a curtain machine having coupled to the motor , the threaded member configured to be 
a sealed control enclosure . rotated by the motor . The curtain machine further comprises 

a load block coupled to the threaded member in the machine 
BACKGROUND 10 interior and outside the enclosure interior , the load block 

configured to move along the threaded member in a linear 
Adequate heating and cooling for livestock facilities are a direction of a longitudinal axis of the threaded member 

major concern within the industry . The presence of a large responsive to rotation of the threaded member by the motor . 
number of animals in an enclosed facility can result in a The curtain machine further comprises a control circuit 
large amount of excess heat being generated by the livestock 15 disposed in the enclosure interior , the control circuit con 
themselves and by the interior environment of the facility . figured to operate the motor . The curtain machine further 
One conventional solution for this problem is the use of comprises a mechanical limit switch disposed in the enclo 
industrial curtain vents . Curtain vents selectively block or sure interior , the mechanical limit switch configured to be 
open one or more vents to respectively restrict or facilitate mechanically actuated by the load block to stop the motor 
egress and ingress of airflow between the interior of the 20 responsive to the load block moving along the threaded 
facility and the outside environment . member beyond a predetermined threshold . 

A curtain machine , also referred to as a curtain / vent In another embodiment , a control enclosure for a curtain 
machine , may be used to automatically raise or lower curtain machine is disclosed . The control enclosure comprises a 
vents to avoid the need for manual control . The curtain control enclosure configured to be disposed in a curtain 
machine uses a powerful electric motor to rotate a threaded 25 machine interior , the control enclosure forming an enclosure 
member , thereby moving a load block up and down in the interior , the enclosure interior forming a moisture imperme 
linear direction . The load block may be operably connected able seal . The control enclosure further comprises a control 
to one or more curtains , for example via one or more cables , circuit disposed in the enclosure interior , the control circuit 
thereby allowing the motor to selectively raise or lower the configured to operate a motor to cause a load block to move 
curtains , which may be made of metal or other heavy 30 along a threaded member in a linear direction , the motor and 
materials . the load block disposed outside the control enclosure . The 

One drawback of conventional curtain machines is that control circuit further comprises a mechanical limit switch 
the machine and its components are exposed to the internal disposed in the enclosure interior , the mechanical limit 
environment of the facility , which may subject the compo switch configured to be mechanically actuated by the load 
nents to a high temperature and / or humidity over sustained 35 block to stop the motor responsive to the load block moving 
periods of time . The hot and humid environment of the in the linear direction beyond a predetermined threshold . 
facility can result in accelerated corrosion of the metal In another embodiment , a curtain system for a facility is 
components of the machine , and can significantly shorten disclosed . The system comprises a facility structure com 
the useful life of the machine and its components . prising a window and a curtain member movable between an 

40 open configuration and a closed configuration , wherein the 
SUMMARY OF THE DISCLOSURE curtain member covers at least a portion of the window in 

the closed configuration . The facility structure further com 
Embodiments disclosed herein are directed to a curtain prises a cable mechanism coupled to the curtain member , the 

machine having a sealed control enclosure . The control cable mechanism configured to move the curtain member 
enclosure , disposed in a machine interior of a machine 45 between the open configuration and the closed configura 
housing , forms an enclosure interior and is configured to tion . The system further comprises a curtain machine dis 
form a moisture impermeable seal separating the environ - posed in the facility structure . The machine comprises a 
ment of the control enclosure from the environment of the machine housing forming a machine interior . The machine 
machine interior and the external environment of the curtain further comprises a control enclosure disposed in the 
machine . A motorized threaded member is configured to 50 machine interior , the control enclosure forming an enclosure 
move a load block within the machine interior , for example interior , the enclosure interior forming a moisture imperme 
to actuate a cable - based curtain mechanism , with both the able seal . The machine further comprises a motor disposed 
load block and threaded member disposed outside of the in the machine interior and outside the enclosure interior . 
enclosure interior . The enclosure interior of the control The machine further comprises a threaded member coupled 
enclosure includes a control circuit configured to operate the 55 to the motor , the threaded member configured to be rotated 
motor , and a mechanical limit switch sub - assembly config - by the motor . The machine further comprises a load block 
ured to be mechanically actuated by the load block to stop coupled to the threaded member and the cable mechanism in 
the motor responsive to the load block moving along the the machine interior and outside the enclosure interior , the 
threaded member beyond a predetermined threshold . One load block configured to move along the threaded member 
advantage of this arrangement is that the control circuit and 60 in a linear direction of a longitudinal axis of the threaded 
the mechanical limit switch sub - assembly can be disposed in member responsive to rotation of the threaded member by 
a single , environmentally sealed housing , which reduces the the motor , thereby moving the curtain member between the 
amount of electrical components that are exposed to the open configuration and the closed configuration via the cable 
environment of the machine interior and / or exterior . mechanism . The machine further comprises a control circuit 

In this regard , in one embodiment a curtain machine is 65 disposed in the enclosure interior , the control circuit con 
disclosed . The curtain machine comprises a machine hous - figured to operate the motor . The machine further comprises 
ing forming a machine interior . The curtain machine further a mechanical limit switch disposed in the enclosure interior , 
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the mechanical limit switch configured to be mechanically In this regard , FIG . 1 illustrates a curtain machine 10 
actuated by the load block to stop the motor responsive to according to an embodiment . In this embodiment , the cur 
the load block moving along the threaded member beyond a tain machine 10 comprises a machine housing 12 forming a 
predetermined threshold . machine interior 14 , with a control enclosure 16 disposed 

In another embodiment , a method of operating a curtain 5 therein . The control enclosure 16 forms an enclosure interior 
machine is disclosed . The method comprises a control 18 configured to form a moisture impermeable seal sepa 
circuit automatically rotating a threaded member via a motor rating the environment of the control enclosure 16 from the 
to move a load block in a linear direction along the threaded environment of the machine interior 14 and the external 
member beyond a predetermined threshold , the control environment of the curtain machine 10 . A motor 20 is 
circuit disposed in a control enclosure environmentally 10 disposed in the machine interior 14 outside the enclosure 
isolated from the load block . The method further comprises interior 18 , and a threaded member 22 coupled to the motor 
mechanically actuating a limit switch disposed in the enclo 20 is configured to be rotated by the motor 20 . A load block 
sure interior automatically based on the load block moving 24 is coupled to the threaded member 22 in the machine 
beyond the predetermined threshold . interior 14 outside the enclosure interior 18 . In response to 

It is to be understood that both the foregoing general 15 the motor 20 rotating the threaded member 22 , the load 
description and the following detailed description present block 24 is configured to move along the threaded member 
embodiments , and are intended to provide an overview or 22 in a linear direction , for example to actuate a cable 26 
framework for understanding the nature and character of the extending from the load block 24 . In this example , the cable 
disclosure . The accompanying drawings are included to 26 extends around one or more pulleys 28 and may be 
provide a further understanding , and are incorporated into 20 operably coupled to a mechanical device , such as a curtain 
and constitute a part of this specification . The drawings structure , a vent panel , or other device configured to be 
illustrate various embodiments , and together with the actuated by the cable 26 . 
description serve to explain the principles and operation of The load block 24 is also slidably coupled to a mechanical 
the concepts disclosed . limit rod 30 that extends into the enclosure interior 18 of the 

control enclosure 16 through a flexible bellows gasket 32 . 
BRIEF DESCRIPTION OF THE FIGURES The flexible bellows gasket 32 allows the mechanical limit 

rod 30 to move upward and downward without breaking the 
FIG . 1 illustrates a curtain machine having a sealed environmental seal of the control enclosure 16 . In this 

control enclosure having an integrated limit switch mecha embodiment , the motor 20 is disposed between the load 
nism , according to an embodiment ; 30 block 24 and the control enclosure 16 . The mechanical limit 

FIGS . 2A and 2B illustrate closed and opened views of the rod 30 has a lower limit lock collar 34 disposed below the 
sealed control enclosure according to FIG . 1 ; load block 24 and an upper limit lock collar 36 disposed 
FIGS . 3A and 3B illustrate detailed views of the closed above the load block 24 . The lower limit lock collar 34 and 

and opened control enclosure according to FIGS . 1 - 2B ; upper limit lock collar 36 are each slidably disposed on the 
FIG . 4 illustrates a top view of a mechanical limit switch 35 mechanical limit rod 30 , and may be selectively secured at 

sub - assembly according to the embodiment of FIGS . 1 - 3B ; different positions along the mechanical limit rod 30 as 
FIGS . 5A and 5B illustrate a front and top perspective desired . The lower limit lock collar 34 and upper limit lock 

view of a system including a livestock facility with curtain collar 36 may be secured in a particular position along the 
mechanisms controlled by the curtain machine of FIGS . 1 - 4 ; mechanical limit rod 30 using , for example , a set screw ( not 
and 40 shown ) or friction fit , for example . The control enclosure 16 

FIG . 6 is a flowchart of a method of operating the curtain also includes one or more external gaskets 38 configured to 
machine of FIGS . 1 - 4 , according to an embodiment . route wiring from outside the curtain machine 10 into the 

enclosure interior 18 of the control enclosure 16 without 
DETAILED DESCRIPTION breaking the environmental seal of the control enclosure 16 . 

45 Referring now to FIGS . 2A and 2B , the control enclosure 
Embodiments disclosed herein are directed to a curtain 16 includes a removable , sealable enclosure cover 25 , con 

machine having a sealed control enclosure . The control figured to maintain the environmental seal of the enclosure 
enclosure , disposed in a machine interior of a machine interior 18 . A control circuit 40 configured to operate the 
housing , forms an enclosure interior forming a moisture motor 20 is disposed in the enclosure interior 18 of the 
impermeable seal separating the environment of the control 50 control enclosure 16 , and a mechanical limit switch sub 
enclosure from the environment of the machine interior and assembly 42 is also disposed in the same enclosure interior 
the external environment of the curtain machine . A motor - 18 . The mechanical limit switch sub - assembly 42 is config 
ized threaded member is configured to move a load block ured to be mechanically actuated by the load block 24 to stop 
within the machine interior , for example to actuate a cable the motor 20 responsive to the load block 24 moving along 
based curtain mechanism , with both the load block and 55 the threaded member 22 beyond a predetermined threshold . 
threaded member disposed outside of the enclosure interior . In this example , the load block 24 moving down along the 
The enclosure interior of the control enclosure includes a threaded member 22 causes the load block 24 ( not shown ) 
control circuit configured to operate the motor , and a to engage the lower limit lock collar 34 ( not shown ) and 
mechanical limit switch sub - assembly configured to be push the mechanical limit rod 30 downward within the 
mechanically actuated by the load block to stop the motor 60 control enclosure 16 to contact and actuate a mechanical 
responsive to the load block moving along the threaded limit switch ( described in greater detail with respect to FIG . 
member beyond a predetermined threshold . One advantage 4 below ) within the mechanical limit switch sub - assembly 
of this arrangement is that the control circuit and the 42 . Similarly , the load block 24 moving up along the 
mechanical limit switch sub - assembly can be disposed in a threaded member 22 causes the load block 24 ( not shown ) 
single , environmentally sealed housing , which reduces the 65 to engage the lower limit lock collar 34 ( not shown ) and pull 
amount of electrical components that are exposed to the the mechanical limit rod 30 upward within the control 
environment of the machine interior and / or exterior . enclosure 16 . This upward motion may also contact and 
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vir 

actuate a mechanical limit switch ( not shown ) or other type function , the actuator block 60 has a series of stepped bosses 
of mechanical operation within the mechanical limit switch 64 ( 1 ) - 64 ( 3 ) . For example , switch 56 ( 1 ) is an auxiliary 
sub - assembly 42 . By disposing the control circuit 40 and the switch in this embodiment , and is configured to activate a 
mechanical limit switch sub - assembly 42 in a single , envi supplemental function , such as an accessory , in response to 
ronmentally sealed control enclosure 16 , fewer electrical 5 the load block 24 moving downward past a first predeter 
components are exposed to the environment of the machine mined threshold . If the load block 24 ( not shown ) continues 
interior and / or exterior . to move downward past a second threshold , switch 56 ( 2 ) , 
As shown in FIGS . 2A and 2B , the control enclosure 16 which is a limit switch , is actuated , which is configured to 

includes manual controls 44 extending from the control stop the motor 20 ( not shown ) without fully shutting down 
enclosure 16 outside the enclosure interior 18 . In this 10 the curtain machine 10 ( not shown ) . As discussed above , if 
example , the manual controls 44 permit a user to activate a the safety switch 56 ( 3 ) fails and the load block 24 ( not 
manual override mode and to manually switch the curtain shown ) continues to move downward past a third threshold , 
machine 10 between manual and automatic operation . It safety switch 56 ( 3 ) is actuated , which causes the curtain 
should be understood , however , that more or fewer manual machine 10 ( not shown ) to shut off . 
controls and functions may be included , as desired . 15 Similarly , the actuator block 60 has a second plurality of 

FIGS . 3A and 3B illustrate detailed views of the enclosure stepped bosses 64 ( 4 ) - 64 ( 6 ) configured to actuate a second 
interior 18 of the control enclosure 16 . In this regard , FIG . plurality of mechanical switches 56 ( 4 ) - 56 ( 6 ) in sequence , in 
3A illustrates the mechanical limit rod 30 extending through response to the load block 24 ( not shown ) moving upward 
a rod aperture 46 . As discussed above , the flexible bellows beyond a predetermined threshold defined by the upper limit 
gasket 32 is disposed around the mechanical limit rod 30 20 lock collar 36 ( not shown ) . It should be understood that , in 
such that the mechanical limit rod 30 is configured to move this embodiment , the lower limit lock collar 34 and upper 
in a linear direction through the rod aperture 46 at a limit lock collar 36 are independently movable along the 
predetermined distance through a plurality of positions mechanical limit rod 30 , thereby allowing a user or installer 
without breaking the environmental seal of the enclosure to selectively fine - tune the positions of the load block 24 
interior 18 . 25 ( not shown ) that cause the mechanical limit rod 30 to actuate 

Referring now to FIG . 3B , a detailed view of the under the different mechanical switches 56 . One advantage of this 
side of the control enclosure 16 and the associated external arrangement is that the control enclosure 16 can be disposed 
gaskets 38 are illustrated . In this embodiment , a first gasket proximate the motor 20 to reduce the length of the wiring 
38 A routes a power cable 48 therethrough . It should be connecting the control circuit 40 and mechanical limit 
understood that , while a second gasket 38B is sealed in this 30 switch sub - assembly 42 , because the load block 24 does not 
embodiment , other types of cables or conduits may be routed need to be disposed proximate to the mechanical limit 
through one or both external gaskets 38 , such as , for switch sub - assembly 42 . 
example , an external control or communication cable ( not FIGS . 5A and 5B illustrate a system 66 including the 
shown ) . In this embodiment , the control enclosure 16 is a curtain machine 10 in use in a facility 68 , such as for 
molded thermoplastic enclosure , but it should be understood 35 example , a livestock facility . In this embodiment , the facility 
that other materials , such as metals , and / or fabrication 68 is a large , enclosed livestock facility having a plurality of 
techniques may be used to form the control enclosure 16 so ventilation windows 70 for permitting airflow between the 
that the control enclosure 16 can be environmentally sealed . interior and exterior of the facility 68 . A plurality of curtains 

As shown by FIG . 3B as well , the control enclosure 16 72 are vertically movable to block or open the ventilation 
includes an access opening 50 configured to provide access 40 windows 70 depending on the ventilation needs of the 
to the control circuit 40 and / or mechanical limit switch facility 68 . For example , for a livestock facility in a tem 
sub - assembly 42 to a user , installer , and / or technician . The perate climate , it may be desirable to have the curtains 72 
control enclosure 16 also includes a setback panel 52 open during the summer months , in order to vent as much 
disposed in a setback plane between the access opening 50 heat generated by the livestock and the environment from 
and a rear wall 54 of the control enclosure 16 , as shown in 45 the facility 68 as possible . During the winter months , the 
detail in FIG . 2B . In this embodiment , the manual controls curtains 72 may remain closed , to contain the heat generated 
44 are disposed through the setback panel 52 such that the by the livestock and environment . The curtains 72 may also 
manual controls 44 extend out from the setback panel 52 , be partially opened or closed as needed , according to the 
without extending beyond the plane defined by the enclosure requirements of the facility 68 and the external and internal 
cover 25 ( not shown ) . In this manner , the control enclosure 50 environmental conditions of the facility 68 . 
16 can be disposed in a rectangular volume within the In this regard , one or more curtain machines 10 is 
machine interior 14 without the manual controls 44 extend installed on a wall 74 of the facility 68 . The load block 24 
ing outside the rectangular volume , where the manual con - of the curtain machine 10 is coupled to a pair of cables 26 
trols 44 could potentially block or interfere with other extending toward opposite sidewalls 76 of the facility 68 . In 
components of in the machine interior 14 . 55 this embodiment , the ventilation windows 70 and curtains 

Referring now to FIG . 4 , a top view of a mechanical limit 72 are disposed on the opposite sidewalls 76 . Each cable 26 
switch sub - assembly 42 is illustrated . The mechanical limit is routed through a block 78 having a pair of pulleys 80 , 82 . 
switch sub - assembly 42 has a plurality of mechanical The cable 26 passes around the machine - facing pulley 80 
switches 56 . For example , in this embodiment , safety switch and is secured to an anchor point 84 on the wall 74 . 
56 ( 3 ) is configured to be actuated by a limit switch actuator 60 The block 78 also has a curtain cable 86 passing there 
block 60 coupled to the mechanical limit rod 30 and slidably through around a curtain - facing pulley 82 . The curtain cable 
coupled to one or more guide rails 62 running parallel to the 86 is routed around the sidewall and is coupled to each of the 
mechanical limit rod 30 . When the load block 24 ( not curtains 72 as is known in the art , such as , for example , 
shown ) pushes the mechanical limit rod 30 via the lower through a series of fixed pulleys or other types of cable 
limit lock collar 34 ( not shown ) downward past a predeter - 65 guides ( not shown ) . A plurality of branch cables 88 branch 
mined failsafe point , the actuator block 60 actuates mechani - off from the curtain cable at set points along the sidewall 76 
cal switches 56 ( 1 ) - 56 ( 3 ) in sequence . To accomplish this such that movement of the curtain cable 86 toward the wall 
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74 causes the curtains 72 to be raised to cover the ventilation a control enclosure disposed in the machine interior , the 
windows 70 . A counterweight 90 is coupled to the distal end control enclosure forming an enclosure interior and 
of the curtain cable 86 to tension the curtain cable 86 and comprising a rod aperture , the control enclosure form 
bias the curtain cable along a cable path away from the ing a moisture impermeable seal between the machine 
curtain machine 10 . interior and the enclosure interior ; 
When the motor 20 of the curtain machine 10 is activated a motor disposed in the machine interior and outside the by the control circuit 40 and / or the manual controls 44 of the enclosure interior ; 

curtain machine 10 , the load block 24 moves up or down a threaded member coupled to the motor , the threaded along the threaded member 22 . If the load block 24 moves member configured to be rotated by the motor ; down along the threaded member 22 , the block 78 is pulled 10 a load block coupled to the threaded member in the along the cable path toward the curtain machine 10 , which machine interior and outside the enclosure interior , the in turn pulls the curtain cable 86 toward the machine wall , load block configured to move along the threaded thereby causing the curtains 72 to close the ventilation 
windows 70 . If the load block 24 moves up along the member in a linear direction of a longitudinal axis of 

the threaded member responsive to rotation of the threaded member , the block 78 is allowed to move away 15 
from the curtain machine 10 and the counterweight 90 threaded member by the motor ; 
moves the curtain cable 86 along the cable path away from a control circuit disposed in the enclosure interior , the 
the curtain machine 10 , thereby lowering the curtains 72 and control circuit configured to operate the motor ; 
opening the ventilation windows 70 . In this embodiment , the a mechanical limit switch disposed in the enclosure 
curtain cable 86 is also connected to a manual crank mecha - 20 interior , the mechanical limit switch configured to be 
nism 92 , which allows the curtain cable 86 to be manually mechanically actuated by the load block to stop the 
reeled or unreeled to manually raise or lower the curtains 72 motor responsive to the load block moving along the 
without the use of the curtain machine 10 . This manual threaded member beyond a predetermined threshold ; 
operation may be performed in the event of a curtain and 
machine 10 failure , or as a way to calibrate or fine tune the 25 a limit switch actuator configured to actuate the mechani 
positioning of the curtains 72 with respect to the ventilation cal limit switch responsive to the load block moving 
windows 70 . along the threaded member beyond the predetermined 
As discussed above , if the load block 24 moves too far up threshold , the limit switch actuator comprising a linear or down the threaded member 22 , portions of the machine rod extending between the load block and the enclosure can become damaged , including the load block 24 , threaded 30 interior through the rod aperture of the control enclo member 22 , motor 20 , or machine housing 12 , for example . sure . Thus , it is desirable to include a failsafe mechanism to 2 . The curtain machine of claim 1 , wherein the motor is prevent the motor from moving the load block 24 too far in disposed in the machine interior between the control enclo either direction . 
FIG . 6 illustrates a method 100 of operating a curtain 35 su in 35 sure and the load block . 

machine , such as the curtain machine 10 , according to an 3 . The curtain machine of claim 1 , the control enclosure 
embodiment . In this embodiment , the method 100 comprises comprising a flexible bellows gasket coupled to the rod 
a control circuit automatically rotating a threaded member proximate the rod aperture , the flexible bellows gasket 
via a motor controlled by a control circuit , the control circuit configured to allow the rod to move in a linear direction 
disposed in an enclosure interior of a control enclosure to 40 through the rod aperture of the control enclosure without 
move a load block environmentally isolated from the enclo - breaking the moisture impermeable seal of the enclosure 
sure interior in a linear direction along the threaded member interior . 
beyond a predetermined threshold ( Block 102 ) . The control 4 . The curtain machine of claim 1 , further comprising a 
circuit is disposed in the enclosure interior of the control manual actuator disposed on the control enclosure at least 
enclosure . The method further comprises mechanically actu - 45 partially outside the enclosure interior , the manual actuator 
ating a limit switch disposed in the enclosure interior configured to operate the motor without breaking the mois 
automatically based on the load block moving beyond the ture impermeable seal of the control enclosure . 
predetermined threshold ( Block 104 ) . 5 . The curtain machine of claim 4 , the control enclosure 
Many modifications and other embodiments of the comprising : 

embodiments set forth herein will come to mind to one 50 a rear panel defining a rear plane ; 
skilled in the art to which the embodiments pertain having a front panel defining a front plane ; and 
the benefit of the teachings presented in the foregoing a setback panel defining a setback plane between the front 
descriptions and the associated drawings . Therefore , it is to plane and the rear plane , the setback plane parallel to 
be understood that the description and claims are not to be the front plane ; 
limited to the specific embodiments disclosed and that 55 wherein the manual actuator is disposed on the setback 
modifications and other embodiments are intended to be panel , and wherein the manual actuator does not inter 
included within the scope of the appended claims . It is sect the front plane . 
intended that the embodiments cover the modifications and 6 . The curtain machine of claim 1 , wherein the control 
variations of the embodiments provided that come within the enclosure comprises a molded thermoplastic enclosure . 
scope of the appended claims and their equivalents . 60 7 . A control enclosure for a curtain machine , comprising : 
Although specific terms are employed herein , they are used a control enclosure configured to be disposed in a curtain 
in a generic and descriptive sense only and not for purposes machine interior , the control enclosure forming an 
of limitation . enclosure interior and comprising a rod aperture , the 

control enclosure forming a moisture impermeable seal 
I claim : 65 between the machine interior and the enclosure interior ; 
1 . A curtain machine , comprising : a control circuit disposed in the enclosure interior , the 
a machine housing forming a machine interior ; control circuit configured to operate a motor to cause a 



i 

20 

US 10 , 314 , 283 B2 
10 

load block to move along a threaded member in a linear forming a moisture impermeable seal between the 
direction , the motor and the load block disposed out machine interior and the enclosure interior ; 
side the control enclosure ; a motor disposed in the machine interior and outside 

a mechanical limit switch disposed in the enclosure the enclosure interior ; 
interior , the mechanical limit switch configured to be 5 a threaded member coupled to the motor , the threaded 
mechanically actuated by the load block to stop the member configured to be rotated by the motor ; 

a load block coupled to the threaded member and the motor responsive to the load block moving in the linear cable mechanism in the machine interior and outside direction beyond a predetermined threshold ; and the enclosure interior , the load block configured to 
a limit switch actuator configured to actuate the mechani move along the threaded member in a linear direc 

cal limit switch responsive to the load block moving " tion of a longitudinal axis of the threaded member 
along the threaded member beyond the predetermined responsive to rotation of the threaded member by the 
threshold , the limit switch actuator comprising a linear motor , thereby moving the curtain member between 
rod extending between the load block and the enclosure the open configuration and the closed configuration 
interior through the rod aperture of the enclosure . via the cable mechanism ; 

15 
8 . The control enclosure of claim 7 , wherein the motor is a control circuit disposed in the enclosure interior , the 

disposed in the machine interior between the control enclo control circuit configured to operate the motor ; and 
sure and the load block . a mechanical limit switch disposed in the enclosure 

9 . The control enclosure of claim 7 , the control enclosure interior , the mechanical limit switch configured to be 
comprising : mechanically actuated by the load block to stop the 

a flexible bellows gasket coupled to the rod proximate the motor responsive to the load block moving along the 
threaded member beyond a predetermined threshold ; rod aperture , the flexible bellows gasket configured to 

allow the rod to move in a linear direction through the and 
rod aperture of the control enclosure without breaking a limit switch actuator configured to actuate the 
the moisture impermeable seal of the control enclosure . 25 mechanical limit switch responsive to the load block 

10 . The control enclosure of claim 7 , further comprising moving along the threaded member beyond the pre 
a manual actuator disposed on the control enclosure at least determined threshold , the limit switch actuator com 
partially outside the enclosure interior , the manual actuator prising a linear rod extending between the load block 
configured to operate the motor without breaking the mois and the enclosure interior through the rod aperture of 

the control enclosure . ture impermeable seal of the control enclosure . 
11 . The control enclosure of claim 10 , the control enclo 30 14 . The curtain system of claim 13 , wherein the facility 

sure comprising : structure further comprises a flexible bellows gasket coupled 
a rear panel defining a rear plane ; to the rod proximate the rod aperture , the flexible bellows 
a front panel defining a front plane ; and gasket configured to allow the rod to move in a linear 
a setback panel defining a setback plane between the front 35 direction through the rod aperture of the control enclosure 
plane and the rear plane , the setback plane parallel to 35 without breaking the moisture impermeable seal of the 
the front plane ; enclosure interior . 

wherein the manual actuator is disposed on the setback 15 . A method of operating a curtain machine , the method 
panel , and wherein the manual actuator does not inter comprising : 

a control circuit automatically rotating a threaded member sect the front plane . 
12 . The control enclosure of claim 7 , wherein the control via a motor to move a load block within a machine 

enclosure comprises a molded thermoplastic enclosure . interior of a machine housing in a linear direction along 
13 . A curtain system for a facility , the system comprising : the threaded member beyond a predetermined thresh 
a facility structure comprising : old , the control circuit disposed in an enclosure interior 

of a control enclosure in the machine interior of the an opening ; 
a curtain member movable between an open configu machine housing , the control enclosure forming a 

ration and a closed configuration , wherein the curtain moisture impermeable seal between the machine inte 
member covers at least a portion of the opening in rior and the enclosure interior ; and 
the closed configuration , and automatically actuating a mechanical limit switch dis 

a cable mechanism coupled to the curtain member , the 50 posed in the enclosure interior based on the load block 
cable mechanism configured to move the curtain moving beyond the predetermined threshold by move 

member between the open configuration and the ment of a linear rod of a limit switch actuator through 
a rod aperture of the control enclosure with a flexible closed configuration ; and 

a curtain machine disposed in the facility structure , the bellows gasket coupled to the linear rod proximate the 
machine comprising : rod aperture to allow the linear rod to actuate the 

a machine housing forming a machine interior ; mechanical limit switch by moving in a linear direction 
a control enclosure disposed in the machine interior , the through the rod aperture of the control enclosure with 

control enclosure forming an enclosure interior and out breaking the moisture impermeable seal . 
comprising a rod aperture , the control enclosure 
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