US 20180247245A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2018/0247245 Al

Dorneanu

43) Pub. Date: Aug, 30,2018

(54)

(71)

(72)

ey
(22)

(60)

(1)

SMART SPRAY FOAM RESPIRATOR MASK

Applicant: Daniel Dumitru Dorneanu, Charleston,
SC (US)

Inventor: Daniel Dumitru Dorneanu, Charleston,
SC (US)

Appl. No.: 15/905,312

Filed: Feb. 26, 2018

Related U.S. Application Data

Provisional application No. 62/463.854, filed on Feb.
27, 2017, provisional application No. 62/474,657,
filed on Mar. 22, 2017, provisional application No.
62/629,040, filed on Feb. 11, 2018.

Publication Classification

Int. CL

G06Q 10/06 (2006.01)
HO4M 1/725 (2006.01)
AGIB 5/00 (2006.01)
A62B 9/00 (2006.01)

(52) US.CL
CPC .. GO6Q 10/06316 (2013.01); HO4M 1/72533
(2013.01); HO4W 84/12 (2013.01); A61B
/6823 (2013.01); A62B 9/006 (2013.01);
AGIB 5/0022 (2013.01)

7) ABSTRACT

SPF (spray polyurethane foam) insulation applied in a
commercial or residential building is an amazing but costly
construction product. One reason is that application of SPF
insulation requires large investment capital equipment and a
specialized crew for each job. The work is further made
difficult because interface with the complex plural compo-
nent machine (proportioner) is not possible from the location
where the work is being performed (where the applicator
and spray gun are.) We worked to solve this problem by
designing a wireless system to communicate with the pro-
portioner at the point of use (POU) where we are spraying.
We designed the system to interface with all proportioner
brands used by contractors keeping the user interface and
majority of components standard for all. The applicator can
now efficiently interact with his equipment and make smart
strategic decisions on-demand. Using our system, the aver-
age applicator can improve his productivity by 13-17% per
Jjob.
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SMART SPRAY FOAM RESPIRATOR MASK

[0001] This application claims the benefit of U.S. Appli-
cation No. 62/463,854 filed Feb. 27, 2017 titled Smart Spray
Foam Respirator Mask, the benefit of U.S. Application No.
62/474,657 filed Mar. 22, 2017 titled Spray Foam Insulation
Assisted Spray Technology and the benefit of U.S. Appli-
cation No. 62/629,040 filed Feb. 11, 2018 titled Smart Spray
Foam Depth Sensor. The contents of which are hereby
incorporated by reference.

TECHNICAL FIELD
Polyurethane Spray Foam Insulation

BACKGROUND

[0002] In our spray foam insulation company we often
work in extreme environments (130 F-150 F with limited air
supply) and 100-300 feet away from the spray proportioner
(FIG. 1: part A) in the truck FIG. 2. The proportioner is a
machine used to heat and pressurize the two (2) chemicals
required for the exothermic reaction process which produces
SPF (spray polyurethane foam) insulation. The two (2)
chemicals travel through the spray hose (FIG. 1: part B) to
the spray gun (FIG. 1: part E) where the sprayer is perform-
ing the work. When spraying, we wear a fresh air respirator
mask (FIG. 5) to protect the sprayer from harmful fumes
produced during the reaction process between chemical A
and chemical B mixed at the spray gun. The only way in the
past for us to view and/or modify proportioner parameters
(temperatures, pressures, etc.) is to stop spraying and walk
back to the truck. Other alternative is to radio to a person in
the truck who can interact with the proportioner and relay
the information back to the sprayer on the radio. This
process is very ineflicient and time consuming. Our employ-
ees saw the need and productivity advantage to be gained if
the sprayer can access the equipment controls remotely and
wirelessly at the point of use (POU) FIG. 3. We thus went
to work and developed a heads-up-display unit FIG. 6 (with
control) built inside our respirator mask. For safety reasons
we incorporated visual readings of the sprayers physiologi-
cal vitals (heat rate, breathing rate, core temperatures, etc.)
coming from sensors attached on the sprayer’s torso (FIG.
9).

Prior Art

[0003] On the market today (as of Feb. 27, 2017 provi-
sional filing,) there are multiple products allowing monitor-
ing and display of a person’s physiological vitals. There is
also a tethered (corded) display panel (FIG. 1: part S) which
operates with one single specific spray foam proportioner.
Problem—There is not a wireless device allowing the
sprayer at the point of use (POU) FIG. 3 to view and modify
any mark/brand of proportioner equipment parameters.
There is nothing which also monitors and/or displays the
sprayers physiological vitals in the same system. And there
is nothing which allows the above functions performed from
inside the sprayers respirator mask.

SUMMARY OF THE INVENTION

[0004] Our company built a wireless smart heads-up-
display system (FIG. 4) which can be incorporated into any
full-face respirator mask (FIG. 5). The HUD displays spe-
cific proportioner parameters (temperatures, pressures, etc.).
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The HUD also displays the sprayer’s physiological vitals
(using data received from sensors attached to the person’s
torso.) FIG. 9. The HUD system allows the sprayer to view
and modify the proportioner parameters wirelessly from 300
feet away. Solution—Our product innovation allows for
remote wireless viewing and modification of proportioner
parameters and for remote monitoring of the sprayers physi-
ological vitals. The combined data is then viewed on an
OLED (organic light emitting diode) display. Our software
application allows the above listed wireless functionality to
be done from a smart phone, or a tablet, or a smart watch or
from inside the smart spray foam respirator mask.

BRIEF DESCRIPTION OF DRAWINGS

[0005] FIG. 1 shows typical main components of a spray
foam rig. Person spraying is at the end of the hose (B) and
spraying with gun (E).

[0006] FIG. 2 shows the components from FIG. 1 inside of
a truck which is how many contractors operate. The truck
parks next to the building to be sprayed. Spray hose is then
rolled out inside the building to the areas to be sprayed (attic,
walls, crawlspace, etc.)

[0007] FIG. 3 shows the point of use (POU) area where we
spray.

[0008] FIG. 4 shows a diagram of the wireless system
components.

[0009] FIG. 5 shows a schematic of the smart spray foam

respirator mask.

[0010] FIG. 6 shows a closer detail of the HUD display.
[0011] FIG. 7 shows a schematic of the software applica-
tion running on a smart phone.

[0012] FIG. 8 shows a schematic of the software applica-
tion running on a wearable device.

[0013] FIG. 9 shows an example of a physiological vitals
monitoring system.

[0014] FIG. 10 shows an outdoor access point (AP.)
[0015] FIG. 11 shows a selector switch used to interface
with the smart mask HUD.

[0016] FIG. 12 shows a log of the sprayers workday with
historical parameter data.

[0017] FIG. 13 shows a cloud database log with historic
and live parameter data of multiple rigs spraying.

[0018] FIG. 14 shows an optical depth sensor used to scan
a three (3) dimensional surface for purpose of recording a
three (3) dimensional map of an object.

DETAILED DESCRIPTION OF INVENTION

[0019] The wireless smart HUD system (FIG. 4) consists
of an android based controller connected to an OLED micro
display. The android controller runs a software application
which communicates using WIFI (IEEE 802.11) to a wire-
less outdoor Access Point (AP) FIG. 10 mounted on exterior
of the Rig. The AP is connected to a gateway using a
network cable. The gateway is connected to the proportioner
network using a communication cable. The processor run-
ning the proportioner application inside the smart mask also
runs the physiological vitals software which receives data
from the vitals sensors attached to the sprayers torso (heart
rate, breathing rate, core temperature, etc.).

[0020] The software application running on Android
communicates with the gateway using WIFI 8§02.11
technology to display proportioner parameter data on
the OLED display (FIG. 6). These display parameters
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include temperature A, temperature B, temperature
Hose, pressure A, pressure B, cycle count, heater A
on/off status, heater B on/off status, heater Hose on/off
status, pump on/off status, flow rate A, flow rate B.

[0021] The software application communicates with the
physiological sensors using Bluetooth technology to
display sprayer physiological vitals data on the OLED
display. This data includes heart rate, breathing rate,
core temperature and Stress level.

[0022] The software application communicates with a
selector switch (FIG. 11) allowing the user to interact
and modify specific proportioner parameters displayed
on the OLED display. The modifiable parameters
include temperature setpoint A, temperature setpoint B,
temperature setpoint Hose, pressure setpoint, heater A
on/off, heater B on/off, heater Hose on/off, pump on/off.

Mask Option:

[0023] We chose the OLED emissive micro display
because it does not require a backlight and so is thinner
(more compact) and more efficient than LCD displays
(which do require a white backlight). OLED communication
with the android processor is done using serial peripheral
interface (SPIL.) The OLED allows for an improved image
quality when used with a projection application. The mask
option operator interaction uses a selector switch commu-
nicating over Bluetooth Low Energy. The switch scrolls
through parameters which can be modified and initiates the
modification.

Wearable Option:

[0024] As a more cost-efficient option the system makes
possible the use of a wearable device (FIG. 8) with WIFI
capability, such as a smart watch. The preferred smart watch
has a touchscreen but also makes use of a rotating bezel to
facilitate sprayer interaction when wearing gloves. The
rotating bezel allows for changing screens and for modifi-
cation of a parameter (such as temperature setpoint A),
simply by rotating the bezel.

Processor:

[0025] Development of the software application was done
using Unity 3D, a versatile development platform allowing
final application to be run on multiple operating systems.
Unity engine allowed for interface with existing devices
without need for an existing API or SDK (for example
wearables new on the market.) Unity also allowed for fast
processing loops even when running on less powerful (1
GHZ) and lower RAM processor (768 Mb.)

Gateway:

[0026] The communication gateway transmits and
receives serial messages on the open architecture propor-
tioner network. The gateway is the only device in the system
which can vary between proportioner brand families based
on network communication protocol. Messages received are
translated into the displayed parameters. Modifiable param-
eters are translated into messages sent on the proportioner
network. The gateway can also communicate to an 1/0 block
connected directly to the proportioner analog transducers,
thermocouples, flow meters or temperature controllers.
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Access Point:

[0027] The above functionality is possible remotely and
wirelessly from up to 600" away from proportioner using
IEEE 802.11 (WIFI) technology. The access point (AP) FIG.
10 connection strength is maximized by locating the AP on
the exterior of the rig. Using 2.4 GHZ bandwidth allows for
maximum speed and range penetrating through solid objects
such as walls and floors which is required when operator is
spraying inside a building. The AP used also allows for
weather ruggedness in extreme environments and possible
contact with tree branches when driving.

Functionality:

[0028] The software application allows for additional
smart functionality such as mapping a progression log (FIG.
12) of the sprayers workday (as described in provisional
U.S. Application No. 62/474,657: Spray Foam Insulation
Assisted Spray Technology.) The log tracks the sprayers
hour by hour job progress and populates historical parameter
data along the way such as showing material Ratio variance
each hour. The sprayer can also make use of the log to see
if he is ahead or behind schedule at any point during the
work day. At the end of the work day, the job log can serve
as a historical summary of that specific job at that specific
worksite. The work day log can also be uploaded to a cloud
database via an optional cellular hot spot connected to the
AP. With such option, a fleet of rigs can be monitored via a
tablet connecting to the cloud service (FIG. 13.) Other
optional functionality is to make use of a smart spray foam
depth sensor (FIG. 14) (as described in provisional U.S.
application 62/629,040: Smart Spray Foam Depth Sensor.)
The optical depth sensor data is interpreted by the software
application and displayed on the HUD.

[0029] Similar functionality can be achieved using a
micro-display, a see-thru display (wave guide technology) or
by projection (image is reflected from the respirator mask
face shield onto the sprayer’s retina.) Similar functionality
can be achieved when interfacing with proportioners which
make use of other open architecture communication proto-
cols such as RS-485, CAN Open, ModBus, DeviceNet,
Profibus, etc. by making use of corresponding gateway.
Similar functionality can be achieved when interfacing with
proportioners which make only partial use or do not use a
communication network by making use of a gateway which
connects to an I/0 block connected directly to the propor-
tioner analog transducers, thermocouples, flow meters or
temperature controllers. Similar functionality can be
achieved using other communication protocols with the
physiological sensors, with the gateway, with the selector
switch and with the access point.

One Example of Intended Use

[0030] Intended use is for the sprayer on each spray foam
rig to wear the smart spray foam respirator mask when
applying spray foam polyurethane insulation in residential
and commercial buildings. Empowered with the parameter
data at the point of use (POU) the sprayer can quickly
optimize the proportioner parameters and make smart stra-
tegic decisions regarding his workday. Similarly, as a more
cost-efficient option, the sprayer can use the smart phone app
downloaded to his phone to monitor and control the pro-
portioner.
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The invention claimed is:

1. A local wireless system comprising of:

A. a processor and user display allowing for viewing and
modification of SPF (spray polyurethane foam) propor-
tioner parameters.

B. a software application allowing the said remote wire-
less functionality to be done from a smart phone,
wearable or from inside a smart spray foam respirator
mask.

C. a communication gateway(s) such as required to intet-
face with corresponding proportioner network protocol
and/or directly to analog transducers, thermocouples,
flow meters and temperature controllers.

D. an access point providing a WLAN connection based
on IEEE 802.11 technology (WIFL.)

2. Alocal wireless system according to claim 1 with added

functionality of a physiological vitals monitoring system.

3. Alocal wireless system according to claim 1 where the
said software application can run on 10S, Android, Win-
dows, Linux, or another operating system.

4. Alocal wireless system according to claim 1 where the
access point is connected to a cloud database via a cellular
hot spot for upload capability of historic and live parameter
data.
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