Identify items or services to be approved for the Sole Source Treatment:

E/Z rider K9 Platform, E/Z rider prisoner transport, £/Z rider Animal Control, UUV Combo, CamLocker
Vault Systems, Camiocker toolboxes.

Preferred Dealer:

Sole Source Supplier Information

American Aluminum Accessories, Inc. Phone: 800-277-0869
3291 S. Byron Butler Pkwy, Fax: 850-584-8485
Perry, FL. 32348 www.ezrideronline.com

Sole Source Considerations:

Exclusive Design-item possess a unique function or capability critical in the use of the item and not
available from any other source.

Sole Source Distribution:

The item is manufactured or produced by an entity that holds exclusive rights to item, and entity.

Detailed Justification for Not Bidding;

American Aluminum Accessories, Inc. is the sole manufacturer of the E/Z rider containment systems and
all corresponding aluminum accessories.

If purchase is related to compatibility with existing equipment, please identify the existing equipment

below (Include and Applicable property tag numbers):

Signature L/ - {’\}‘L’Lr‘(ﬁ-m Date: ”’L 03 r 7025
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i
HEAT INDEX SENSING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

‘The present application claims priority to U.S. Provisional
Patent Application Ser. No. 62/619,083, filed Jan. 18, 2018,
ihe complete disclosure of which is expressly incorporated
herein by reference.

BACKGROUND OF THE INVENTION

The subject invention relates 1o temperature and Heat
Index sensing system, and in partjcelar to a system suited for
use in a K9 Police Vehicle that both monitors the iempera-
ture and heat index and provides an alert if pre-set maximum
values are exceeded,

K-9 units have become commonplace in many commu-
nities and police, Custom unils are often used ‘o transpord
the dogs along with their handlers. If the handler gets out of
the vehicle and leaves the dog in, the vehicle is locked and
ventilation is limited as it is desirable to prevent the public
from coming in contact with the dog.

Heretofore, it has been known to provide temperature
sensing and alarms in a K-9 unit to alert the handlers if the
temperature exceeds a desirable level. Such a system s
shown in U.S. Pat. No. 7,081,811 to Johnston et al., which
is hereby incorporated in its entirety herein by reference, A
shoricoming of the system in Johnston et al, is that it oniy
monitors femperatare. A truer indication of the condition
inside the vehicle would be provided by a system that
monitors heal index., It is an object of the subject inventicn
to provide a system and alarm for monitoring the heat index
envirornment in a vehicle or other confining space.

SUMMARY OF THE INVENTION

A receiver is installed inside a K9 vehicle or Cool
Guard™ enclosure, including a separate Printed Cireuit
Board (PCB). A control unitthead is a stand-alone unit with
a touch screen iHuminated display, which in one embodi-
ment is a minfmum 2.8"%2.1". Customer interface to the
control head s with a touch screen (similar to a smart phone)
that is software controlled and can accept a touch switch
press to select functions, There are both visual and audio
feed back for the operation of the touch screen. The control
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unil includes exira inputs and outputs for future growth of 45

the system.

The temperature probe housing is one of a temperaiure/
humidity probe configuration, which are currently available,
The probes are 100% tested and fully calibrated to meet the
data sheet specifications. This improves the quality of the
complete systemt. The probes send a digital signal to the
controller that can be interpreted and translated into tern-
perature readings and humidity readings. In one embodi-
ment, the temperature probes are fully over-molded and
sealed with a tab for installing near the K9 cage,

‘The system includes a power distribution module (PDM)
that handles the high current from the battery and distributes
it to both the Ceol Guard Pro™(CGP) and RESCUE™
modules (RSQ). All outpuls that are not electrically pro-
tected using a smart switch, are protected on the PDM with
fuses, An object of the invention is to make the installation
as casy as possible for the installers.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and objects of
this invention and the manner of obiaining them will become
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more apparent and the invention itself will be better under-
stood by reference to the following description of embadi-
ments of the present invention taken in conjunction with the
accompanying drawings, wherein:

FIG. 11s a perspective view of a K-9 vehicle having a heat
index sensing and alarra system in accordance with the
subject application;

FIG. 2 is a front view of a control unit for a heat index
sensing and alarm system in accordance with one embodi-
ment of the invention;

FIG. 3 is a front perspective view of the control umil for
a heat index sensing and alarm system shown in FIG. 2;

FIG. 4 is a rear perspective view of the control unit for a
heat index sensing and alarm system shown in FIG, 2;

FIG. 5 is a side view of the conirel unit for a heat index
sensing and alarm system showa in FIG. 2;

FIG. 6 is a rear view of the control unit for a heat index
sensing and alarm system shown in FIG, 2;

FIG. 7 i3 an enlarged front view of one embodiment of a
display on the control unit for a heat index sensing and alarm
system shown in FIG. 2:

FIG. 8 is a front view of the display on the controt unit
dueing starl up for a heat index sensing and alarm system
shown in FIG. 2;

FIG. 9 is a front view of the display on the control unit
during system test for 2 heat index sensing and alarm system
shown in FIG. Z;

HIG. 10 is a front view of the display on the control unjt
during cool down for a heat index sensing and alanm system
shown in FIG, 2;

FIG. 11 is a front view of the display on the control unit
during system set up including screen shots for temperature
set, screen brighiness, window drop, pager sel up, low
voltage set up, and diagrostics for a heat index sensing and
alarm system shown in FIG. 2;

FIG. 12 is a schematic diagram showing various views of
the display on the control unit for event history for a heat
index sensing and alarm system shown in FIG. 2;

FEG. 13 is a schematic diagram showing a an embodiment
of a printed circuit board for the control unit for a heat index
sensing and alavm system shown in FIG, 2;

FIG. 14 is a schematic diagram showing a printed circait
board and ouiputs for the control unit for a heal index
sensing and alarm system shown in FIG. 2;

FIG. 15 is one embodiment for a humidily and tempera-
ture probe for a heat index and sensing system in sccordance
with the subject invention; and

FiG. 16 is one embodiment for a shielded modular a heat
index and sensing sysiem in accordance with the subject
invention.

Corresponding reference characters indicate comespond-
ing parts thronghout the several views, Although the draw-
ings represent embodiments of the present invention, the
drawings are ol necessarily to scale and certain featurcs
may be exaggerated in order to better illustrate and explain
the present invention. The exemplification set out herein
iHustrates embodiments of the invention, and such exempli-
fications are not to be construed as limiting the scope of the
invention in any, manner.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to
the embodiments illustrated in the drawings, which are
described below. It will nevertheless be understood that no
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limitation of the scope of the invention is thereby intended.
‘The invention includes any altérations and farther modifi-
cations in the illustraied devices and described methods and
further applications of the principles of the invention, which
would normally occur to one skilled in the art to which the
invention relates.

Refersing now to FIG. 1, a vehicle is shown generally
indicted as 10. In one embodiment, vehicle 10 is specifically
configured to transport and contain a dog I2. Vehicle 10
includes an opening 14, door 16, and windows 18. Vehicle
10 is also equipped with a heat index sensing and alarm
system (not shown in FIG. 1}, for notifying handlers of the
dog if a pre-sel heal index value has been exceeded,

Now referring to FIGS. 2-6, various views of one emhbaodi-
ment of a control unit 20 for the heat index sensing and
alarm system are shown, Control unit 20 has a housing 22
and a display screen 24, which is preferably a touch sensitive
screen. Display screen 24 can depict and allow sefting of a
variety of parameters 26 and in cne embodiment has a
known 4.3" screen. One suitable touch screen is available by
MNew Haven brand. The unit includes a custom printed circuit
board design as discussed in further detall below and
depicted in the figures and the control unit handles the
software for the screen shots. Housing 22 is preferably made
in two or mare parts to allow access to the interior. Accord-
ingly, in the embodiment shown housing 22 includes a seam
28 and is held together by threaded fasleners received in
aperinres containing female threads to receive fasteners 3¢
in a rear face 31 of housing 22. A power connection 32 is
also located in rear face 31, which can be a standard
connection known in the art. Control unit 20 also includes a
sensor 34, which can be a light and/or motion detector
sensor to activate/dim/or brighten display screen 24 as
discussed below, and a speaker 36 located inside the housing
in communication with outside the housing through holes in
1ear face 31. Speaker 36 is connected to touch display screen
PCB using wires soldered to solder pads.

The auto light dim feature 34 on the touch screen module
20, requires a lens that is accessible in the enclosure, With
this feature, the officer does ot need to dim or brighten the
touch screen as daylight fuins to night. This is important
because it prolongs the pixel life in the touch screen. In

.addition, to conserve power, this sensor can detect the
proximity of a hand within 3-12 inches and then auto-
brighten the screen when the hand is detected. One suitable
unit is he Si1153-AA00-GMR (ICS12858-1) plus an exter-
nal IR LED. The version with its own internal LED does
proximity detection, but it cannot do ambient light sensing
because it has a bujlt-in IR filter on the light detector.

Now refersing to FIG. 7, one embodiment of a display
screen 24 is shown. Display screen 24 incledes areas (0
show the humidity 40, temperature readings 42a.b, K9
deploy 44, the heat index 46 (which is calenlated from
combined temperature readings of 42 4,5}, battery voltage
48, alarm status 50, set point 51, K9 in cage status 52, a fan
switch 54, a disable input 55, an alarm off input 56, a dim
lights input 58, and a change screen controf 60. The touch
screen is connected [o the coniroller via a four-wire tele-
phone cable having gold connectors on each end as it serves
as a data cable. The brightness on the touchscreen 24 is
bright enough to be visible in sunlight.

Now referring to FIG, 8, an embodiment of the display
screen during Start Up is shown generally indicated as 24a.
Display screcn 24 can inclade such information as a service
phone number 62, clock with date and time reading 64, and
a sysiem test control 66, which can be performed at the same
time as entering vehicle 10 while the temperature is acch-
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mating, The clock is a real-time clock with a battery backup.
The battery is removable should it need to be replaced. One
sujtable battery is a coin style, 3V, CR2032 battery.

Now referring to FIG. 9, an embodimend of a system test
control display screen is generally depicted as 24b. Display
screen 24b, includes an automatic walk-aboul (est control
68, and individual function tests for such items including,
but not limited to the hom 70, the siren 72, ihe lights 74, the
fan 76, a pager 78, first and second window drops 80 a,b,
respectively and first and second temperature probes 82 a,b,
respectively. The hotn output is minimum 500 mA ground
and in one embodiment is connected to the vehicle 10 hom
relay and wired in parallel with a chime, which is part of the
system. The chime can be used instead of the horn, which
reduces the install time. The hom/chime output is used in
both the RESCUE and Caol Guard Pro applications

There are two light outputs, which are smart switches. The
CGP is connectable to two types of lighting, which flash
when the alarm is triggered. A relay is required to handle 10
A each, the output of the higher current requirements, which
is Iocated in a power distribution module as discussed below,

Now referring to FIG. 10, an embodiment of a coof down
display screen is shown generally indicated as 24 c. Cool
down display screen 24e includes first and second tempera-
ture monitors 84 a,b, respectively. The system also includes
a bypass coo! down control 86, an add five minates control
88, and a conatdown clack 90.

Now referring to FIG, 11, an embodiment of a system
set-up display screen is shown generally indicated as 24d.
System set-up display screen 244 includes temperaiure sel
points 92, screen brightness contro! 94, window drop control
96, pager set-up control 98, low voltage sebup 104, diag-
nostics for Coo! Guard™ 102, diagnostics for rescue 104,
and event history 106. FIG. 10 also includes display screen
for conirolling/reading the parameters identified above for
display screen 244, In particular, a temperature set point
display screen 24e, a screen brighiness setting display screen
24f, a window drop setting display screen 24g, & pager set up
display screen 24h, a low voltage set up display screen 244,
and a diagnostics display screen 24f are shown. Display
sereen 24e includes temperature settings for both hot 119
and cold 112, wherein touching the respective arrow back or
forward allow the hot and cold temperatures to be sst at
desired points. A default setting is included such as 90° F. for
the hot temperature and 20° E for the &old temperature. In
the embodiment shown, screen 24f includes settings 114 for
the brightness at 25%, 50%, 75%, and 100% of the full
brightness. A default seiting to full brightness is incloded.
Display screen 24g includes settings for adjesting the time
of window draps using plus or minus arrows for both the
curb side window 116 and for the road side window 118, The
default drop setting of two seconds for each window is
included.

Pager set up display screen 24/ includes touch settings for
a continuous page 120, a pulse page every five seconds, and
a pulse page every five minufes. Low voltage set up includes
adjustment arrows 10 vary the value of the low voltage
setting 126, A default setiing, such as to 10.5V is included.
Diagnostics display screen 24j for Cool Guard shows
whether a number of parameters including but not limited to
igadtion, stall sensor, motion sensor, carbon monoxide sen-
sor, temperature sensors, and paw protection are functioning
properly.

Now refersing to FIG. 12, an event history display screen
24k is shown. Display screen 24k includes selection controls
for Cool Guard 130, Rescize & Paw Protect132, and Alarm
Off-one time only 134, Display Screen 241 shows the screen
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when Cool Guard is selected on display screen 24k, and
display screen 24m and 24n depict the screens when Rescue
& Paw Protect and Alarm-One Time Only are selected
respectively. The screens provide information as to why an
event occurred as well as the time and date of occurrence.
Screen 24o is another display screen for the Alarm-One
Time Only and is described more fully below.

FIGS. 13 and 14 are schematic diagrams of an embodi-
ment of a printed circuif board (PCB) and outputs to controls
for the functions operated by the unil, generally indicated as
150 for use with control unit 20, PCB 150 is designed to fit
into the housing enclesure approximately, 6"x8". PCRE 150
includes a Rescue assembly 152 and a Cool Guard assembly
154. The enclosure requires additional screw bosses in the
enclosure top to mount both PCB's securely. There are one
or more wire hamess(s), which plug directly to both PCBs
with indexed connectors. The wire harnesses exii at a right
angle and all on the same side of the enclosure, which is one
embodiment is at the bottom. There are no switches on the
controller in this embodiment becanse all of the switches
and customer interface is on the touch screen 24. There are
several diagnostic LEDs on the circuit, which for instance
can be a heartbeat LED in green and a status LED for circnit
oulpuis such as yellow for a pager, light #1 & light #1, and
a fan, Only the hearfbeat LEDs for are visible (for example,
by using a light pipe when the LEDs are located in the flat
surface of the top enclosure), Al outputs on the CGP anit are
smart switches with diagnostic capabilities. All outputs on
the RSQ are refays. A battery back up is provided to maintain
the date and time on PCB 150, The CGF and RSQ PCB’s are
protected using a thick silicone conformal coating.

A pawer distribution module (PDXM) is provided (o handie
Lthe high current from ballery and ground to the CGP & RS0Q.
It includes relays and fuses for the outputs from both the
CGP and (he RSQ. (See FIG. 13 for power circuits). The
window drop circuits and lock/funlock swilch are both rever-
sal rest at ground (RR@G)) cireuits and are in the PDM. The
PDM is protected by a silicone conformal coating.

Now referring to FIG. 15, one embodiment of a tempera-
ture/hamidity probe is shown general indfcated as 204. One
suitable temperature and humldity probe that is available by
is the Ampheno! Telair™ PN T9602-5-D-1. The tempera-
ture/humidity probe 200 includes a cable 202 that is pro-
vided as part of the temperature/humidity probe assembly
going to a PCB connector. The probe connector is length-
ened {o a minimum of 5 feet (1.6 meter). The standard
connector is removed and replaced with Molex Micro Fit™
series of wire to wire circular connectors.

Now referring to FIG. 16, one embodiment of a shielded
modolar jack for use with the invention is shown generally
indicated as 220. An RJ11 telephone style RA modular
connectors with gold contacts is installed on both the louch
screen 24 PCB and CG controller to connect them. This
same connector is also used for the cell phone dizling unit
and CG controller (i.e. CON12859-1 (Molex™ 432024101}
in the NON-shielded version). Svitable connectors include
Molex™, Mini Fit ™, Micro Fil 3.0™ and RJ telephone
type connectors. All are indexed and plug directly onto the
PCB for reliability and easy installation,

Regarding the electrical requirements of the system, volt-
age on the main CGP is a +12 VDC, Voltage to the RSQ is
+12 v, There is a redundant filtered power supply to the CGP
control unit and touch screen so that if there is a power
failure the CGP and fouch screen will still operate. Vollage
to touch screen is +12 v, filtered, and voltage from touch
screen to ambient lights sensor PCB can be +3.3 v. Voltage
to temp/huridity probes 200 is 45 v, and Voltage to the Paw
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Protect is +12 v. Voitage to the pager and other anx sensors
is +12 v, and voliage to the cell phone device will be -+12 v,

Maximum high-power circuits are 10 A, while the fan
smart switch for the CGP and all others are rated at 2 A, The
maximum current for the CGP logic circuit on both the
controller and touch sereen in idle should not exceed 200
mA when power is ON. The maximum current for Rescue
sleep mode should not excesd 5 mA when averaged over a
60-minute time period, and (he maximum corrent for CG in
sleep mode is 10 mA for both the contreller and touch
screen. The touch screen EEDs will be off but the touch
screen will be active and any time it {s touched; it will exit
sleep mode. The CG 152 will enter sleep mode if there is no
activity afier 2 predetermined time delay,

Since the status of the neniral safety wire changes from
vehicle to vehicle, there is a disable input and the selection
between +12 v present when vehicle is “in gear” or “in-
pak”. The selection for +12 v “in park” or +12 v “in gear”
is customer seleciable on the touch screen. On some
vehicles, the “In-gear” or “in-park™ status is +5 v. This
circuit is designed so that whether an inputis +5 vor +12 v,
the circuit will detect it as Power, This input will disable the
alarm trigger in the CGP and the door deploy in the RSQ
anytime +12 v is detected. The window drop circuit and the

unlock circuit have the capability to provide constant ground

to the circuit in the event the window and door unlock
circuits are ronted through the OEM ECU. Thus, the window
drop and unlock outputs will always operate.

Regarding cireuit protection, there is one master sealed
in-line fuse, supplied, 40 A. There is a poly-fuse or the CG
152 and RSQ 154 to protect the logic part of the circuit. All
inputs and outpuls are protected against improper installa-
tion, including special protection between power (+12 v)
input and ground input for reverse polarity instaliation.
Where possible, the feeds to the various sensors and relay
packs are protected by smart switches instead of fuses. There
is a 10 A fuse for CGP 152 and a 5 A fuse for RSQ 154 in
power the distribution box for both +vBatt power, Al} fuses
in the system are of a style with a built in LED indicator for
“blown" status on the fuse. The LED is on anytime the fuse
is blown or the circuit is shorded.

In operation of the system, the contreller communicates
with the control head via an RS§232 data link, The ignition
of vehicle 10 is a eritical input. The ignition input is used to
initiate the cool down and meonitoring sequences, and any-
time the ignition input is turned off then, the monitoring
sequence will exit. If the ignition is off, the touch screen 24
can be turned on by touching thereof, and the display will
tum on. This gives the user the capability to monitor event
history, set up information or turn on the fan manually. An
exception is the addition of the Paw Protect (PP) 156 unit to
the CGP 152, If the ignition is turned off, then CGP 152 will
continue monitoring until the PP 156 Input is detected, If the
PP 156 input signal is detected, then when the PP LED
flashes and a chime tone sequence is completed (10s), an
temperature monitoring will exit. If the PP 156 input signal
is not detected, then the alarm will trigger; indiealing a dog
is still inside the cage and needs to be removed.

‘The touch screen 24 is “on™ if battery (+vBatt) power is
present, but the backlight may or may not be on. This allows
the system to maintain a low quiescent current. The touch
screen backlighting will turn on anytime the ignition input is
detected and turn off if ignition input is not present. If the
ignition input is nol present and the touch screen detects a
touch, then the touch scieen backlight will turn on and the
various screens will fanction, In this condition, however, the
temperature is not monitored. If the ignition is preseni and
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there {s no activity for a period of 180 s (3-minutes), then the
touch screen 24 will turm off, but the system will continue 1o
monitor the temperatuge.

The user, via touch screen 24, has the capability of
changing the lrigger set points, changing the default from
monitoring hot temperatures to cold temperatuzes, and
selecting belween Fabrenheit or Celsius as depicied on
screenn 24e of FIG. 11 and discussed above, The factory
default setting is “hot” setting, 90 F. The user can change
the default setting between 77° F. and 95° E and in Celsins
the default is +32° C. and range is +24° C. 10 +35° C. The
factory default for the “cold” setting is +35° F. The user can
change the defaull selting between 15° F and 58° F. and
Celsius +2° C., defanit and range is ~12° C. to-+12° C. There
is a pre-alert triggoer that triggers under cerfain conditions. A
trigger occurs when both temperature probes are at 3° F or
C below the trigger set point for a minimum of 15-sec. The
pre-alert alarm is maintained for a minimum of 40s (o allow
the handler to correct the temperature situation. If after 4ds,
of pre-alert warning, and if the temperature is at the trigger
set point, then the alarm will trigger. When the pre-alert
alarm is initiated, the box around the CG logo turns yeliow,
the display indicates “hot warning” and the hom and lights
will sound in a preset sequence. The handler can turn off the
pre-alert warning sequence pressing the “ALARM OFF
ONE TIME” buttor. The T1 420 and T2 425 temperatures
are displayed as separate numbers on the touch screen. A
temperature warning trigger, will be initiated when the
pre-alest 405 timer expires, and the temperature on both
probes, read at the texmperature set point. The full alarm
trigger can be cleared by pressing the reset alarm button 56
on the touch screen, or by pressing the PP switch, or by the
temperature dropping below the trigger set point for €0 s.
Regarding the heat Index, the temperalure/humidity sensos
200 senses both temperature and humidity. Humidity is
displayed on the touch screen as a linear graph 40. The heat
index is calculated using temperatures 424 and 425 and the
humidity. A standard heat index logarithm thal is known in
the art by meteorologists can be used heretofore. The heat
index is disptayed on touch screen 24. The calculated heat
index derived from the temperature and humidity detected
by the temperature sensor is used in a calculation to trigger
the set point selected by the user, ’

Anytime disable input 55 is detected as being activated
(+12 v on the input) the alarm hom and lights will not trigger
(sound or flash) for any reason jncluding the pre-alert
sequence. Touch screen 24 will still display that the temp is
above the trigger set point, This input 55 is initiated by the
pentral safety switch in the vehicle, It can be either +12 vin
gear or in park. There is a set up screen to allow the user to
select the status of the input to generate this signal. In the
“Disable” condition, if either one or both temp probes fail,
then the status will be displayed, but alarm horn and lights
will not trigger (sound or flash) for any reason. The disable
input will also send a sigaal to the RSQ A2 input, which will
disable the RSQ 154, when the vehicle is “in gear” or “in
drive™, There is an input on the RSQ harness to the CGP 152
that is a direct +12 v feed to the RSQ 154, which does not
require any input from the CGF. In the “Disable” condition,
if communication fails between fonch scresn 24 and the
CGP 152, then the CGP will continue to fumctfon and
monitor the temperature although no status will be dis-
played, the touch screen shows a ‘comm fault” error. If the
ignition is detected as off, and the disablc input is not
detected, and the temperatore is above the sei point; the
pre-alert will sound and 40 s later the alarm will tigger.
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Regarding the Alacn Off One Time feature, the user has
the capability 1o sclect the “ALARM OFF ONE TIME" 56.
When selected, the alarm will not trigger for any reason if
the vehicle is “in-gear” or “in-park”™; the ignition is on. The
“ALARM OFF ONE TIME” event is allowed when the user
presses the “ALARM OFF ONE TIME” bution 56 on
operation screen 24. This special manual setting is disabled
anytime the ignition is detected as off, or the user presses the
“ATARM OFF ONE TIME" boiton 56 again, I the
“ALARM OFF ONE TIME” is active and the ignition is
turned off, then the “ALARM OFF ONE TIME" event is
cancelled, and the CGP 152 will initiate monitoring fmme-
diately. Touch screen 24 displays text indicating the
“ALARM OFF ONE TIME” sequence is active and indi-
cates how to dezclivate this feature.

Regarding the fan, two types of control, automatic and
manual, are accepted. The manual switch 54 is located on
the controi head touch screen 24 and the fan can be lumed
on and off manually by pressing the switch. The manual
switch for the fan can be operated withthe ignition off, if the
touch screen is accessed by touching it and the fan is tumed
on. The touch screen should remain on until the fan is turmed
off, The automatic fan control is turned on by any triggered
alarm event. There is a visual status indicator for “fan on”.

Auytime the set point is triggered, the window or win-
dows automatically roil down the total number of seconds
that were set on touch screen 24g. The user can program the
window drop timer used to roll the windows down on
window drop times sefs 116 and 118 on screen 24g. As the
system is equipped to operate on a variety of vehicles 10, the
user can select between O-sec and 10-sec, If set at O-sec,,
then the window does not drop when the temperature alarm
is fully trfggered. The handler can still manually roll up or
down the windows using the OEM window switches, and
the system does not control ¢he up furction of the windows.

Regarding the hom and siren, hom and extra siren, they
will be triggered anytime an alarm event is triggered. In the
pre-alert sequence, the horn double chitps in a preset
sequence, which does not repeat. This can be selected as pad
of the pre-alert sequence. This pre-alert is sounded using the
speaker in the touch screen and the siren or chime output. If
the alarm triggers, there is 2 unique homn patiern that is
recognizable as a temperatare alarm trigger event, sich as an
SOS signal.

There are two, 2 A smart swilch 157 a5, respectively,
outputs, for a Light 1 1584 and a Light 2 158b (see FIG. 14).
For lights in a light bar, most have a wirefinput that can be
accessed to initiate a Hght bar flash pattern, this is a
continuous signal in the full alarm trigger, It is the same for
the parking lights, The user has the capability of selecting
the type of light output, continuous or flashing, and in a
factory default setting, the lights will huen on and flash in the
pre-alert sequence, and not repeat. The same is true with the
horn pattern above, Tn the factory default setting, the alarm
trigger pattern is the same as the homn's SOS pattern. The
lights are turned off in the full alarm event by pressing the
reset alarm switch on touch screen 24, or the PP, or if the
ternperature returns Lo a safe conditfon. This is the same for
the horn/siren.

Reparding the pager, the pager output is triggered anytime
the temperature set point is irggered. The user can select the
pager signal to be continuous, a Z-sec pulse once every
5-min, a pulse every 3 sec as shown in display screen 24h
of FIG. I1. The system can also include a cellphone dialer.
This cutput is then connected to a cell phone dialer/camera
module. This unit will cornmunicate to the CG module 152
via R8§232 protocol.
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As discussed above, the system includes a fow voltage
letection and statos displayed 48 on {ouch screen 24.
\nytime low voliage is detecled, the CGP 152 continues to
iperate as long’ as possible. If the vehicle is “ia geat”, no
darm is triggered until the vehicle is “in park”. Touch screen
¥4 displays the fenlt condition and can be used to sel an
sudio tone. There is a factory default for low voleage that is
11 v or 10.5 v. The handler can change the low voliage sel
soint, but no fower than 10.0 v or 10.5, which is the typical
voltage that can still operate a relay. If the low voltage set
point is triggered and (he lemperature is below the tempera-
lure trigger set point, then a pager signal is initiated. If the
low vollage set point is teiggered and the lemperalure is at
of above the temp trigger set point, then a full alarm
sequence is initiated, which includes the pager and the
pre-alarm for hot warning and hot atarm.

As discussed above, the handler can select the brightness

level of the touch screen using the light buiton 58 in the
upger right comer of touch screen 24. The factory defaull
setting is full brightness. The nser can select a diffierent level
of brightness to be his system default, Tn cne embodiment,
there will be 5-levels of brghtness 100%——full brightness
and faclory default, 75% 50%, 259, and foll off (se display
screen 24f in FIG, 11). If the touch screen is full off, any
touch of the screen brings the brightness back to the system
default. On the touch screen, there will be ar ambient light
sensor 34 that automatically dims the lights in a night time
situation. To conserve energy and pixel drain on the touch
_screen, there is a proximity sensar that dims the lights if no
object is sensed, and then brings the screen back to full
brightness when 2 nand or other ohject is detected near
thereto.

As noted above, the system tracks the time and date and
displays as shown in screen 244 of FIG. 8. The date and time
are st at the factory. There is a provision Lo reset the time
and date {including the time zone), but this is alse logped as
part of the event log history. In default the clock displays
military time, but an option is included to change it to a US
clock with AM and PM. The time and date are used o log
alerm trigger events such as, but not limited to rescue
triggers, one time alarm off events, time and date activation
and deactivation, equipment tests, apd CGP alarm triggers
and reason for trigger.

The system also includes the capability to test equipment
as discussed above and shown in display 24b of FIG. 9.
When Start Test input 68 is activated all equipment attached
is tested that is attached to the Cool Guard, turning cach on
for 5-sec and then off, in sequence. Pressing the Stop Test
switch tums off this test immediately. As each item (hom 78,
siren 72m, lights 74, fan 76, pager 78, first and second
window drops 80ab, and first and second temperature
probes 824,b) are being tested, the button will turn yellow
during the test and then red or green depending upon pass of
fail, Bach connected equipment can also be tested individu-
ally by pressing the respective buttons, Each button is named
with the test function, and the text remains during the test,
‘When pressing, each separate fest button, {he item {urns on
for 3-sec and flash or chirp to indicate the function operates
comectly. When the button is pressed, it tumns tan 10 indicate
it is in test mode and then tum red or green if the test was
successhul or fuiled. Exiting the screen will stop any fest that
may be in progress.

Regarding diagnostics of the system, the results of the
diagnostics are displayed on touch screen 24f as shown in
FIG. 11, and if a cell phone is atiached to the unit, it serds
the diagnostics to the manufacturer for service information.
Diagnostics can also be accessed through the S2 Gear screcn
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or by touching the TS if the ignition is off. The diagnostics
are displayed for 180 s after there is no activity {presses of
any type on the touchscreen) or changes in the varjables on
the display form lesting the inputs. Bf the ignition is on and
diagnostics is accessed, then the CGP 152 continues to ool
down or monitor the temperature. An icon is displayed on
the diagnostic display. If the ignition is off and no monitor-
ing is occorring, {hen there is no icon. Bach of the inputs
must have a +12 v input in order to detect it on the correct
pin. Outputs use the EQ test routine and there is a button 68
1o access that fealure,

Regarding setting up the touch screen, change screen .
input 60 is selected Lo access the sel up of the various times
and sequences for all Ffunctions that has a variable in time or
action, The user selects a set-up bulton (o access the system
get-up feature shown in display screen 244. The louch screen
setup is password protected and includes a default pass.
Once the defmlt password is over-wrilten, then it can’t be
used again, The user has the capability of setting up-a
personal password, and a method to teset the password
without calling the factory, {such as an “I forgol” capability).
The system can have a rollifig password, such as “one
number up” from the current date.

Regarding the change screen input 60, any lime the gear
button is pressed, the screen tums oL “This is the screen the
aser can access the other sgreens al any time. Scfeens
accessible from the change screen input include, but are not
lmited to, Service and System Information, Cool Down,
Operation and User, Diagnostics, Event History, Equipment
Test, and Touch Screen Calibration. In one embodiment, if
the logo screen is accessed from this screen, it remains on
wntil the gear button is touched again, as the 10s timer is off.

Fusther elaborating on the temperaturc/humidity probes,
the Teadings are de-bounced s0 {hat the readings are not
changed any faster than once every 60 s. The temperature
Tt 425 and T2 42b are displayed numerically and. de-
bounced so that the temperatures only change every 10 sec,
for example. 1f it is calculated that the heat index, puts the
actual temperature above 95° R/35° C., then the alarm will
{rigger no matter what the wrigger point is sel al. The only
exception to the above yule, is if the handler has manually
wurned the alarm trigger off in the “one time onty"” event, If
the “one time only” alarm trigger off is active, then the alarm
will not trigger no matter what the temperature is reading, If
the temperature probe T1 or T2 are nol detecled, then the
area around the T} or T2 text tems red and flashes 10 times
and then remains on solid. If this condition persists for 60 s,
then the pre-alert is triggered, and if the temperature reached
{he trigger set point, then the full alarm will trigger. The user
is notified if one of temp probes fail. The lext on failed probe
tums to a red background with light gray text, and the text
will be “F" in the box. The chime in the touch screen sounds
at each ignition stari up and does a rapid chirp for 10-sec,
and the red box fiicker flashes for 10-sec.

In one embodiment, the system is equipped with Blu-
stooth (BT), which provides the capability to inferface with
the user to connect with the user’s cell phone to download
diagnostic information and event history, The BT ¢an also be
used to downioad new software.

The system also interacts with a CO or smoke sensor, such
that any time the CO or smoke sensor is tiggered, then a +12
v will be detected and trigger an alarm event.

As discussed above, each trigger avent is counted and ihe
cause of the evenl can be cbserved in the event history
{display screen 24%). Event History can also be accessed
through the change screen input 60 or by touching the touch
sereen if the ignition is off. In one embodiment, the Bvent

e
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History is displayed for 180 s after there is no activity
{presses of any Lype on the touchscreen) or changes in the
variables on the display form testing the inputs. If the
ignition is on and Event History is accessed, then the CGP
152 continues to cool down or monitor the femperatute, An
icon is displayed on the Event History display. If ignition is
off and po monitoring is occurting, then no icon. In ofe
embodiment, features that can be observed in the Event
History include CGP events including information of the
‘date, time & source of the trgger event; and lrigger event
specifics, such as, anytime a hot alarm is triggered due (o
temperature, anytime an alamn is triggered due to low
voltage, anytime an alarm is triggered due to double fault
prabe, anytime an alarm is triggered due to comm fault to the
touch screen lasting more than 60 5, anytime a stall event is
detected {if in system), anytime CO reaches a critical level
and notifies officer (if in system), and the disable is active
and temp on T'1 & T2 are above 95 F, The Bvent History also
includes RSQ events, such as, the date and time a fob
deploys unlatch event, and the date and time of a door
deploy (door open) event plus source of request, The Event
History can also include Paw Protect events, such as, the
date and time the ignition is turned off and the 60 s timer
expires and PP was not activaled. One other thing (hai the
Event History includes is monitor of the Alarm Off One
Time including (he date and time this event is activated, and
the date and time 95 F is reached on T1 & T2.

Also, as discussed above, the system includes a speaker
36. Anytime the keyboard is displayed, the speaker clicks
with each touch of the keys on the keyboard. When the
system is first fummed on, for one time only, there is a pleasant
tone, low, medium and high like a “do re me” sound, to let
user know the andio speaker is functioning. There are no
andio tones when the user is pressing the various buttons and
switches to move around in the system to change screens. In
one embodiment, a click sounds anytime a switch or button
is pressed to change a default or selection. On the Event
History and the screens associated with it that are saving the
dates, as you scroll through the dates and events, there is a
rapid clicking sound, and in one embodiment, there is a
series of 10-high sounding chirps to indicate the alarm
trigger has been tumned off for “one time only”. When the
pre-alert alarm is triggered, there a pattern of chirps is heard
for one time only, and when the alarmn triggers, then the
speaker mimics the horn/chime pattern.

Further claborating on the Cool Prown screen 24¢ of FIG,
10, anytime it is displayed, indicating the system s in the
Cool Down mode, then a 10 m climatize timer is initiated.
in Cool Down (climatize), the (dgger set point is ignored as
the car temperature stabilizes. The user can add 5-min to the
climate timer by pressing “add 3 m” button 88. This can only
be done 2-times. The user can bypass the climate timer by
pressing the “bypass” button 86, When this happens, the
main user screen appears and all trigger set points are aclive.
There is a countdown clock 90, and it displays how many
minates and seconds are left on the conntdown clock, such
as 9:32 or 0:25. This timer can be teset to add minutes o the
countdown clock. The T1 and T2 actual temperatures are
visible as in the T1 & T2 display boxes 84a, 84b, and the
trigger set point 51 is displayed in the center of screen 24c.
The actual humidity is displayed on the bar graph 40 at top
of screen 24c. The user can select F or C on the screen at 87
and change as desired. To change the default, the user must
access the setup screen. An EQ fest button 89 is also
available on this screen and the vser can go to test while the
Cool Down is counting down.
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Qccasionally, the buttons on the touch screen may become
fess sensitive and will need to be recatibrated, This is done
when the touch screen first powers up, but after time the
touch screen tesolntion may drift or lose orfentation. So the
calibration touch screen be brought up and reset everything
into the new memory. .

While the invention has been taught with specific refer-
ence to these embodiments, one skifled in the art will
recognize (hat changes can be made in form and detail
without departing from the spirit and scope of the invention.
‘Therefore, the described embodiments are to be considered,
therefore, in all respects only as illustrative and not restric-
tive. As such, the scope of the invention is indicated by the
following claims rather than by the description.

The invention claimed is:

1. A system for sensing a heat index of an interior of a
vehicle, compiising:

a plurality of sensors for monitoring the interior of the
vohicle, the plurality of sensors monitoring at least two
temperatures within the interior of the vehicle and at
least one humidily within the interior of the vehicle;

a control unit having a display wherein various param-
eters of the system can be selected,

a microprocessor for sensing signals from the plurality of
sensors and calculating the heat index in the vehicle;

an input for reception of an indication of a condition of the
vehicle, the condition being either a first condition or a
second condition; and

an alarm system for notifying that the heat index has
crossed a pre-set value, the alarm sysiem being dis-
abled when a status of the vehicle is the first condition
and enabled when the status of the vehicle is (he second
condition.

2. The system for sensing the heat Index of the interior of
the vehicle as set forth in claim 1, farther comprising
whersein the display is a touch screen for users to interface
with the control unit to select functions.

3. The system for sensing the heat index of the interior of
the vehicle as set forth in claim 2, further comprising visual
and audio feed back of operation of the (ouch sereen.

4, The system for sensing the heat index of the intedor of
the vehicle as set forth in claim 3, fusther comprising an
activation sensor, which is activated by light or motion {0
illuminate the touch screem, -

5. The system for sensing the heat index of the interior of
the vehicle as set forth in claim 2, wherein the touch screcn
includes a set point for the heat index permitling the pre-scl
value to be adjusted.

6. The system for sensing the heat index of the interior of
the vehicle as set forth in claim 2, wherein the touch screen
includes a K9 in cage status o inform whether the alarm
system will activate.

7. The system for sensing the heat index of the interior of
the vehicle as set forth in claim 6, wherein the touch sereen
includes a fan switch,

8. The system for sensing the heat index of the interior of
the vehicle as set forth in claim 6, wherein the input is part
of the touch screen, the touch screen further including
selections for “in park” and “in gear™.

9. The system for sensing the heat index of the interior of
the vehicle as set forth in claim 2, wherein the touch screen
is connected to the control unit with a four wire telephone
cable,

10. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 2, wherein the touch
screen and control unit include a bypass function to bypass
a cool down test.
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11. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 2, wherein the system
further includes a printed circuit board.

12. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 11, wherein the printed
circuit board facilitates use of the control wnit and the
plurality of sensors are connmected to the printed cireuit
board.

13. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 12, wherein all outputs of
the ponted circuit board are one of smart switches with
diagnostic capabilities and relays,

14. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 13, further comprising a
redundant filiered power supply to the printed circuit board.

15. The system for sensing the heat index of the interior
of the vehicle as sel forth in claim 2, wherein if an ignition
input is not present, the touch screen is operable to touch, bt
temperature is not monitored.

16. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 15, wherein if the ignition
is on and one or morg of the plurality of sensors are
temperatore probes and are nof detected, an area around
temperature settings turns red and flashes and then emains
solid, and if the ignition is on and the cne or more tempera-
ture probes are not detected persists for a predetermined
fime perod, then a pre-alert is triggered.

17. The system for sensing the heat index of the inferior
of the vehicle as set forth in claim 16, wherein if the
teraperature reaches a trigger set point, a full alarm is
triggered and lext on any failed probe toms to a red
background with an “f* in a light gray textbox.

18. The system for sensing the heat index of the inlerior
of the vehicle as set forth in claim 17, wherein when the
system is in a first mode the trgger set point is ignored for
a first time period, which can be extended up to a second
time period.

19. The system for sensing the beat index of the interior
of the vehicle as set forth in claim 1, further comprising a
power controller that receives power from a battery of the
vehicle and distributes the power to the system.

20, The system for sensing the heat index of the interior
of the vehicle as set forth in claim 1, wherein the heat index
is calcnlated from combined temperature readings of the
{emperatlure sensors.
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21. The syslein for sensing Lhe heat index of the inlerior
of the vehicle as set forth in claim 1, further including
window drops lo alleviate a heat index that exceeds the
pre-set value,

22. The system for sensing the heat index of the interior
of the vehicle as set forth in claim 21, wherein the display
and control unil include a control to adjust the lime of
windrow drops for both a curb side window and a road side
window. ’

23, The system for sensing the heat index of the interior
of the vehicle as set forth in claim 1, wherein the first
condition is the vehicle being in gear and the second
condition is the vehicle being in park.

24. A system for sensing a heat index of an interior of a
vehicle, comprising:

a plurality of sensors for monitoring the interior of the
vehicle, the plurality of sensors monitoring af least two
temperatures within the interior of the vehicle and at
least one humidity within the interior of the vehicle;

a control unit having a display wherein various param-
eters of the sysiem can be selecled;

a microprocessor for sensing signals from the plurality of
sengors and calculating the heat index in the vehicle;

an alarm system for notifying users of the vehicle that the
heat index has crossed a pre-set value; and

wherein the display is a touch screen for users {o interface
with the control unil to select functions, wherein the
touch gcreen and control unil include a bypass function
to bypass a cool down test.

25, A system for sensing a heat index of an interior of a

vehicle, comprising:

a plurality of sensors for moniicring the interior of the
vehicle, the pluralily of sensors monitoring at least two
temperatures within the interor of the vehicle and at
feast one humidity within the interior of the vehicle;

a control unil having a display wherein vartous param-
eters of the system can be selected;

a microprocessor for sensing signals from the plurality of
sensors and calculating the heat index in the vehicle;

an alarm system for notifying users of the vehicle that the
heat index has crossed a pre-set vatue; and

wherein the display is a touch screen for users to interface
with the controf unit to select functions, wherein if an
ignition input of the vehicle is not present, the touch
screen is operable o touch, but temperature is not
monitored by the plurality of sensors.
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Via FedEx
{Confirmation fo ma risolstinaaa-mail.com)

Marisol Swain

American Aluminum Accessories, Inc.
3291 S. Byron Butler Parkway

Perry, FL 32348

RE: U.S. Patent Application No. 16/201,418

Title: HEAT INDEX SENSING SYSTEM
Patent No. 11,135,972
Issued: Octohber 5, 2021

OurRef:  AAAL-0001-02-US (513479.3)

Dear Marisol,

We are pleased to enclose herewith the above-identified original patent which issued on
October 5, 2021. The U.S. Patent and Trademark Office requires maintenance fees to be paid
during the third, seventh and cleventh years from the date of issuance to prevent the patent from

lapsing.

We recommend that goods covered by this patent be marked "U.S. Patent No. 11,135,972" in
order to act as statutory notice to possible infringers and to protect any rights to pre-notification
damages in the event of an infringement action.

The claims and abstract have been proofread for printing errors and no such exrors were found,

A patent holder may request a broadening reissuance of a patent within two years from the issue
date if certain criteria are met. The above-listed patent was issued on October 5, 2021; thus, the
deadline for filing a broadening reissue application is October 5, 2023, In general, a reissue
application corrects au error made without deceptive intent. Such errors include claiming more
or less than the patentee had a right to claim. Therefore, if the patentee asserts that the issued
claims are narrower than those he/she had a right to claim, a broadening reissue may be
requested with payment of current fees. If you believe that broader claim is appropriate, or if you
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Marisol Swain

American Aluminum Accessories, Inc.
November 9, 2021
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would like to discuss this issue in more depth, please contact us. 1f we do not hear from you by
September 3, 2023, we will assume no further action is desired.

Please do not hesitate to contact me if you have any questions or comments.

Best regards,
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William S. Meyers

WSM/cj
Enclosure
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