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( 57 ) ABSTRACT 
It is disclosed herein a system for monitoring the integrity of 
a roof . The system comprises a plurality of monitoring 
devices . Each monitoring device may comprise at least one 
power supply , a sensor comprising at least one detection 
device , a shroud at the end of a conduit which is in sealed 
fluid communication with the inside of a roof assembly , a 
motivating source , a central processor , and a receiver . 
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SYSTEM FOR MONITORING THE 
INTEGRITY OF A ROOF 

CROSS REFERENCES AND PRIORITIES 

[ 0011 ] In some embodiments , the centralized device may 
be a computer or a security system . 
[ 0012 ] In some embodiments , the system may further 
comprise an external temperature device to measure the 
external temperature and communicate the measurement to 
the receiver . 
[ 0013 ] In some embodiments , the plurality of monitoring 
devices may be configured in a mesh network . 

[ 0001 ] This application claims priority from United States 
Provisional Application No. 62 / 751,317 filed on 26 Oct. 
2018 , the teachings of which are incorporated by reference 
herein in their entirety . 

BRIEF DESCRIPTION OF FIGURES BACKGROUND 
[ 0014 ] FIG . 1 is a top view of one embodiment of a roof 
comprising the roof monitoring system . 

DETAILED DESCRIPTION 

a 

[ 0002 ] Membrane and Multiply roof systems are com 
monly used in low - slope and steep - slope roofs . A membrane 
roof typically comprises a rubber , asphalt , or plastic ( e.g. , 
made of PVC ) sheet that provides a moisture and vapor 
barrier . Membrane roofs are relatively inexpensive to install 
and consequently the use of membrane roof systems has 
been expanding in recent years . 
[ 0003 ] One problem with roofs is that it is very hard to 
detect the conditions of the roof on a real time basis . 
[ 0004 ] One of the challenges of designing roof systems is 
providing a detection system which alerts one to the loss of 
moisture integrity ( i.e. a leak ) . 
[ 0005 ] Current systems rely upon an electric grid placed in 
the roof assembly . However , a grid requires the moisture to 
migrate to the wires and often fails when the wires are 
crimped or cut . 
[ 0006 ] The need exists , therefore , for an apparatus and 
system for membrane roofs which monitors the roof assem 
bly for internal moisture which is more reliable and more 
quickly responsive than traditional electric grids 

SUMMARY 

[ 0007 ] A system for monitoring the integrity of a roof is 
disclosed . The system may comprise a plurality of monitor 
ing devices . Each monitoring device may comprise at least 
one power supply , a sensor comprising at least one detection 
device , a shroud at the end of a conduit , a motivating source , 
a central processor , and at least one receiver . Each detection 
device may be independently capable of detecting at least 
one parameter . The conduit may be in sealed fluid commu 
nication with the inside of the roof assembly . The motivating 
source may be configured to pass air from the inside of the 
roof assembly through the conduit to the detection device of 
the sensor and expel said air to atmosphere . The central 
processor may be configured to receive an input from the 
sensor and communicate the input to the at least one 
receiver . The at least one receiver may be selected from the 
group consisting of a different monitoring device , and a 
centralized device which is not part of the monitoring 
device . The input may correspond to the detection of the at 
least one parameter . 
[ 0008 ] In some embodiments , the at least one parameter is 
selected from the group consisting of moisture , barometric 
pressure , volatile organic compounds , electrostatic charge , 
motion of the roof , motion on the roof , vibration , heat , and 
off gases generated from roof material decay . 
[ 0009 ] In some embodiments , the power supply may be 
selected from the group consisting of solar , wind , battery , or 
hard wires to an electric grid . 
[ 0010 ] In some embodiments , the motivating source may 
be selected from the group consisting of a venturi system , a 
fan , and an impeller . 

[ 0015 ] Disclosed herein is a roof monitoring system for 
detecting moisture in a roof assembly . Once constructed the 
system can be used to monitor the roof conditions in real 
time and monitor the elements to which the roof is exposed 
and where that exposure is occurring on the roof . 
[ 0016 ] More specifically the system has a plurality of 
monitoring devices placed throughout the surface of the 
roof . Each monitoring device comprises at least one power 
supply , and a sensor comprising at least one detection 
device . Using moisture detection as an example , these 
detection devices are capable of detecting moisture in a gas 
passing across the detection device . The more sophisticated 
detection device will measure moisture concentration ( hu 
midity ) . When integrated with a data logger that keeps track 
of the measurements with time , the trends in moisture or 
humidity values can be determined . 
[ 0017 ] Because the monitoring devices are placed in vari 
ous areas around the roof , the detection device ( s ) allow one 
to locate which area of the roof has a higher moisture level 
than others . 
[ 0018 ] The problem however is to measure the inside of 
the roof assembly , and not the outside of the roof . This is 
accomplished by the use of a conduit which is sealed ( does 
not leak gas or liquid at Standard Temperature and Pressure ) 
and fluidly connects and communicates with the inside of 
the roof assembly ( inside of the roof membrane ) with the top 
of the roof . 
[ 0019 ] A motivating source can be configured to pass air 
from the inside of the roof assembly to the atmosphere . For 
example , a fan placed at the exterior opening of the conduit 
on the exterior side of the roof membrane can be configured 
to pull vapors from the other side ( inside ) of the roof 
membrane , a conditioned air source , a nitrogen air source , 
and / or air from inside the facility and move them through the 
conduit to be expelled into the atmosphere . 
[ 0020 ] Alternatively , the fan could be placed at the interior 
opening of the conduit on the interior side of the roof 
membrane and push the vapors into the conduit to be 
expelled into the atmosphere . 
[ 0021 ] Alternatively , the fan could be located inside the 
conduit and configured so that the low pressure side of the 
fan is oriented towards the roof assembly and the high 
pressure side of the fan is oriented to the atmosphere thus 
pulling the vapors from inside the roof assembly and push 
ing them to the exit to be expelled into the atmosphere . 
[ 0022 ] Alternative motivating sources to a fan exist . Such 
motivating sources may be a venturi system , or an impeller . 
[ 0023 ] The motivating force may use a power supply , 
which could be solar , wind , microwave , hardwire connec 
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tion to a battery , or to the electric grid . This same power 
supply could be used to power a detection device described 
next . Alternatively , the motivating force may be passive and 
rely on the thermal changes ( adiabatic ) in the surrounding 
environment , the pressure differentials of barometric 
changes , and / or be induced by a venturi system . 
[ 0024 ] Once there is a conduit from the inside of the roof 
assembly to the roof , a detection device may be configured 
to the conduit so as to detect a parameter of the vapors . This 
configuration could be either in the conduit or at the exit or 
entrance of the conduit . The location preference depends 
upon the user's preference and which location gives the 
most accurate reading . For example , while placing the 
detection device three feet away from the conduit exit will 
give a reading , it will be only partly reflective of the 
moisture value inside the roof assembly as the atmospheric 
air will have a chance to alter the results . On the other hand , 
a detection device inside the conduit or directly at the exit 
will be much more reflective of the actual moisture value . 
[ 0025 ] The detection device may also need a power supply 
as described herein . The preferred power supply is solar or 
wind supplying a battery . 
[ 0026 ] One example of a conduit is disclosed in U.S. Pat . 
No. 7,001,266 ( the “ 266 patent ” ) , the teachings of which are 
incorporated herein by reference in their entirety . The ' 266 
patent teaches “ a roof vent and roof system that reduces air 
pressure under a membrane roof when wind blows , thereby 
holding down the membrane roof . The present roof vent 
employs the Venturi effect to reduce the pressure under the 
membrane . ” The roof vent solution proposed in the ' 266 
patent is a separate component attached to the membrane 
roof . 
[ 0027 ] The roof vent disclosed in the ’ 266 patent forms a 
sealed conduit in fluid communication with the inside of the 
roof assembly , or the internal side of the roof membrane . 
The inside of the round ball at the top of the assembly forms 
a shroud which is at the end of the conduit . 
[ 0028 ] These roof vents ( i.e. sealed conduits ) could be 
modified or retrofitted to include the roof monitoring system 
disclosed herein . 
[ 0029 ] Once installed the roof monitoring system dis 
closed herein communicates the input from the sensor to a 
central processor for communication to at least one receiver 
selected from the group consisting of a different monitoring 
device , and a centralized device which is not part of the 
monitoring device for data logging , display , analytical , and 
triggering events . The centralized device may be a computer 
or a security system . The input communicated to the central 
processor may correspond to the detection of at least one 
parameter . 
[ 0030 ] The input may be communicated to the central 
processor by a variety of different communication methods . 
Specific non - limiting examples of such communication 
methods include wireless internet communication , blue 
tooth , near - field communication ( NFC ) protocol , wireless 
mobile telecommunication ( i.e. — 3G , 4G , or 5G ) , wired 
network communication ( i.e. Cat5 , Cat5e , or Cat6 cable ) , 
and fiberoptic communication . 
[ 0031 ] Again , assuming only humidity detection devices 
are used . Experience will tell how many to use and the 
configuration across the roof . However , assuming the roof 
( 5 ) was a square , one arrangement may be to place the 
detection devices at the center ( 10 ) , the corners ( 20 ) , the 
center point of each side ( 30 ) , and part way in between a line 

passing from each corner ( 40 ) and / or center point of a side 
( 50 ) to the center as shown in FIG . 1 . 
[ 0032 ] A background moisture may be 35 % , reflective of 
ambient conditions . However , assuming the monitor in the 
far right corner spikes to 75 % . This would indicate leak 
close by . The concentration of the moisture increasing over 
time relative to itself or to the other monitors can be used to 
pinpoint the leak location as it will be at the location 
triangulated by three monitoring devices . 
[ 0033 ] Some of the parameters that can be detected and / or 
measured are water / moisture , barometric pressure , volatile 
organic compounds , carbon monoxide , carbon dioxide , heat / 
temperature , and electrostatic charges , motion of the roof , 
motion on the roof , vibration , and off gases generated from 
roof material decay . 
[ 0034 ] In some embodiments , the system may further 
comprise an external sensor for detecting measurement of 
one or more of the parameters disclosed herein ( i.e. water / 
moisture , barometric pressure , volatile organic compounds , 
carbon monoxide , carbon dioxide , heat / temperature , elec 
trostatic charges , etc. ) . One example of an external sensor is 
an external temperature device , such as a thermometer . The 
external temperature device may measure the external ( i.e. 
atmospheric ) temperature surrounding the structure , and 
communicate the measurement to the centralized device . 
This external temperature device is separate from a device 
which detects heat / temperature in the membrane roof sys 
tem , as the external temperature device only detects heat 
external to the membrane roof system . When used , the 
external sensors surrounding the structure may be used as a 
baseline for calculating changes by comparing a measure 
ment parameter detected by a detection device to the exter 
nal sensor . 
[ 0035 ] In some embodiments , the plurality of monitoring 
devices may be configured in a mesh network allowing the 
monitoring devices to communicate to one another . 

1. A system for monitoring the integrity of a roof com 
prising : 

a plurality of monitoring devices comprising : 
at least one power supply ; 
a sensor comprising at least one detection device , each 

detection device independently capable of detecting 
at least one parameter ; 

a shroud at the end of a conduit , said conduit in sealed 
fluid communication with the inside of a roof assem 
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bly ; 
a motivating source configured to pass air from the 

inside of the roof assembly through the conduit to the 
detection device of the sensor and expel said air to 
atmosphere ; 

a central processor configured to receive an input from 
the sensor and communicate the input to at least one 
receiver selected from the group consisting of a 
different monitoring device , and a centralized device 
which is not part of the monitoring device , wherein 
the input corresponds to the detection of the at least 
one parameter . 

2. The system of claim 1 , wherein the at least one 
parameter is selected from the group consisting of moisture , 
barometric pressure , volatile organic compounds , electro 
static charge , motion of the roof , motion on the roof , 
vibration , heat , and off gases generated from roof material 
decay . 
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3. The system of claim 1 , wherein the power supply is 
selected from the group consisting of solar , wind , battery , or 
hard wires to an electric grid . 

4. The system according to claim 1 , wherein the motivat 
ing source is selected from the group consisting of a venturi 
system , a fan , and an impeller . 

5. The system according to claim 1 , wherein the central 
ized device is a computer or a security system . 

6. The system according to claim 1 , wherein the system 
further comprises an external temperature device to measure 
the external temperature and communicate the measurement 
to the receiver . 

7. The system according to claim 1 , wherein the plurality 
of monitoring devices are configured in a mesh network . 

8. The system of claim 2 , wherein the power supply is 
selected from the group consisting of solar , wind , battery , or 
hard wires to an electric grid . 

9. The system according to claim 2 , wherein the motivat 
ing source is selected from the group consisting of a venturi 
system , a fan , and an impeller . 

10. The system according to claim 2 , wherein the cen 
tralized device is a computer or a security system . 

11. The system according to claim 2 , wherein the system 
further comprises an external temperature device to measure 
the external temperature and communicate the measurement 
to the receiver . 

12. The system according to claim 2 , wherein the plurality 
of monitoring devices are configured in a mesh network . 

13. The system according to claim 3 , wherein the moti 
vating source is selected from the group consisting of a 
venturi system , a fan , and an impeller . 

14. The system according to claim 3 , wherein the cen 
tralized device is a computer or a security system . 

15. The system according to claim 3 , wherein the system 
further comprises an external temperature device to measure 
the external temperature and communicate the measurement 
to the receiver . 

16. The system according to claim 3 , wherein the plurality 
of monitoring devices are configured in a mesh network . 

17. The system according to claim 4 , wherein the cen 
tralized device is a computer or a security system . 

18. The system according to claim 4 , wherein the system 
further comprises an external temperature device to measure 
the external temperature and communicate the measurement 
to the receiver . 

19. The system according to claim 4 , wherein the plurality 
of monitoring devices are configured in a mesh network . 

20. The system according to claim 5 , wherein the system 
further comprises an external temperature device to measure 
the external temperature and communicate the measurement 
to the receiver . 
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