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REMOTE MONITORING AND REPORTING
FOR MOBILE PLURAL COMPONENT
MANUFACTURING RIGS

This application claims the benefit of U.S. Application
No. 62/474,657 filed Mar. 22, 2017 titled Spray Foam
Insulation Assisted Spray Technology. The contents of
which are hereby incorporated by reference.

TECHNICAL FIELD

Polyurethane Spray Foam Insulation

BACKGROUND

SPF (spray polyurethane foam) insulation applied in a
commercial or residential building is the only building
product which is manufactured on-site and not in a con-
trolled in-plant environment. The application is done using
a plural component proportioner. 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. The proportioner is part of a spray foam rig
which is run by a crew. The crew typically consists of 4
people who spray an average of one set of foam per day
(FIG. 1 A-ISO, B-RES 55 gal drums.) Spray foam rigs today
operate based on live decisions made by the crew with little
data driven guidance and typically independent of input
from the operations office. Our company saw the need to
supplement our daily operation with a remote offsite 360-
degree data driven support system.

PRIOR ART

On the market today, in the SPF application field the only
product based on data which exists to help guide daily
operations is Graco Insite which operates with one single
specific spray foam proportioner and provides a specific
monitoring functionality (displaying raw data.) This system
gathers parameter data from the rig (proportioner status,
volume sprayed, temperature and pressure values) and sends
the data to an offsite server. The operations manager for the
company can then connect to the server and access the raw
data for each of his rigs. The operations manager can then
make strategic decisions and relay this to each rig crew.
Problem—This process inherently suffers from a great time
delay to gather/process/relay the info, additional personnel
needed, and availability of only raw proportioner data (temp,
pressure, etc.)

SUMMARY OF THE INVENTION

Our company built a remote monitoring and reporting
system which sends live raw parameter data from each
critical piece of equipment of the spray rig to a support
center server. The support center server processes the raw
data and provides rig support through our 4 pillars of
technology. The 4 pillars of the system are WSE (workday
strategy evaluation) PEE (performance and efficiency evalu-
ation) OSE (overall spray efficiency) and QAM (quality
assurance management.) Using this system, the rig crew can
operate as a “manufacturing facility” and can optimize their
performance and the performance of the equipment to
achieve the set operational and quality targets. Solution—
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Our product innovation allows the spray foam rig to operate
using comprehensive processed data support relevant to all
critical equipment on the spray rig (proportioner(s), com-
pressor(s), generator(s) and fresh air supply(s.) External
support from an operations center applies standardized tools
across all spray foam rigs to monitor, evaluate and bench-
mark the raw data. The result is usable strategic, diagnostic
and qualitative input which the crew on the spray foam rig
can use on the jobsite throughout the workday.

BRIEF DESCRIPTION OF DRAWINGS

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).

FIG. 2 shows the point of use (POU) areca where we spray.

FIG. 3 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.)

FIG. 4 shows a diagram of the system components.

FIG. 5 shows a rig log of the sprayer’s workday with
historical parameter data.

FIG. 6 shows a remote server log with historic and live
parameter data of multiple rigs spraying.

DETAILED DESCRIPTION OF INVENTION

Components of the system include the rig tablet, the
gateway, and the support center remote server. The gateway
is connected to the proportioner network and also with the
rig tablet using a communication cable (FIG. 4.) The tablet
communicates with the remote server via a cellular hot spot.
Software applications on rig tablet and remote server utilize
the following 4 pillars of provisional U.S. Application No.
62/474,657: Spray Foam Insulation Assisted Spray Technol-
ogy.

WSE: workday strategy evaluation. This pillar breaks
down the workload for each day into sections, each
associated with an allotted time and material. One data
input comes from the operations office in terms of
section square footage, depth, time targets, material
targets. The crew can then view their workday as a
roadmap with set targets for each itinerary of the trip.
WSE also provides input on lunch and break times
based on drum changes, planned equipment mainte-
nance and un-planned repairs needed.

PEE: performance and efficiency evaluation. This
includes the material yield optimization tool and pres-
sure differential trend tool.

OSE: overall spray efficiency. This number expressed in
a percent represents the overall performance of that rig.
The calculation is comprehensive of the rig material
sprayed hourly goals, the actual material sprayed, the
material spray depth, and the job difficulty level. 100%
is maximum. As a reference value, a rig operating at an
average 85% OSE is considered an industry benchmark
rig.

QAM: quality assurance management. This tool receives
input from the A and B material flow meters, pressure
transducers and thermocouples. QAM tool calculates a
material ratio which combined with the pressure and
temperature data can evaluate if ISO and Resin exo-
thermic reaction mix is performed to the manufacturer
specifications.
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Applications:

Development of the two software applications 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.)

Gateway:

The communication gateway receives serial messages on
the open architecture proportioner network. The gateway is
the only device in the system which can vary between
proportioner brand families based on network communica-
tion protocol. Messages received are translated into the
displayed parameters. The gateway can also communicate to
1/0 block(s) connected directly to the proportioner and other
rig equipment counters, proximity sensors, analog transduc-
ers, thermocouples, flow meters or temperature controllers.

Local Functionality:

The software application allows for viewing of SPF
(spray polyurethane foam) proportioner and other rig equip-
ment parameters, an hour by hour job progression log, an
electronic work order interface, a diagnostics interface and
a material consumption interface. The hour by hour pro-
gression log (FIG. 5) of the sprayers workday (described in
provisional U.S. Application No. 62/474,657: Spray Foam
Insulation Assisted Spray Technology) 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
workday. At the end of the workday, the job log serves as a
historical summary of that specific job at that specific
worksite. The electronic work order interface is a summary
of the specific job that the rig is assigned. This data is
inclusive of all details pertaining to the job including square
footage, material depth, areas to be sprayed, specific tools to
be used, etc. The diagnostics interface consists of flags and
alarms intended to prevent an equipment breakdown or
quality deficiency. It also assists in troubleshooting in the
event of an un-planned breakdown. Lastly the material
consumption interface allows the rig crew to see if current
job is on-track or not on-track to achieve the allocated
material consumption target for that job.

Remote Functionality:

A fleet of rigs can be monitored using the support center
remote server software application. The remote server pro-
cesses the raw data and provides rig support through our
pillars of technology. The user interface (FIG. 6) allows
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operations management to access the fleet statistics and
escalate priority information to each rig crew or provide
specialized support as needed. The operations manager can
also use the fleet data to make strategic operational decisions
relevant to other scheduled jobs.

Similar functionality can be achieved when interfacing
with proportioners which make use of other open architec-
ture communication protocols such as RS-485, CAN Open,
ModBus, DeviceNet, Profibus, etc. by making use of cor-
responding 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/O block connected
directly to the proportioner analog transducers, thermo-
couples, flow meters or temperature controllers.

The invention claimed is:

1. A spray foam remote monitoring system, comprising:

a portable computer for receiving parameters from a spray

foam rig wherein the spray foam rig has a communi-
cation interface and measures and sends parameters
relating to the application of foam, including at least a
volume of foam sprayed, a pressure, and a temperature,
the portable computer including a progress log,
wherein the portable computer receives the parameters
from the rig and determines an amount of foam
sprayed, and wherein the portable computer outputs to
a user of the rig a progress of a job and an overall spray
efficiency based on the amount of foam sprayed and the
progress log;

a network coupled to the portable computer; and

an operations center coupled to the network to receive the

parameters from the portable computer to allow remote
monitoring of the rig and the user.

2. The spray foam monitoring system in claim 1, where
the progress of the job is determined on an hourly or a daily
basis.

3. The spray foam monitoring system in claim 1, further
comprising at least one additional portable computer
wherein each portable computer receives parameters from
its respective rig, and wherein the operations center receives
parameters from all of the rigs via the portable computers
and the network.

4. The spray foam monitoring system in claim 1, wherein
the portable computer further receives from the rig a rate of
foam sprayed and the portable computer determines a qual-
ity of the foam being sprayed from the rate of foam sprayed
and the parameters.



