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Preface

This document details the user instruction to set-up IoT Off-Grid products. Users should
read this document thoroughly and completely before setting up the products. Ignoring the
instructions of this document may result in device failure or even injury. This document is
geared towards the users of outdoor solar helium enclosures, IoT Off-Grid electronic
peripherals or IoT sensor devices. Instructions should be followed as mentioned and in a
case of difficulty following the instructions for setting-up, reach out to user@iotoffgrid.com.

User Manual Version - V 2.20 (December 2021)

Intellectual Property Rights

We, our affiliates and our licensors will own all right, title and interest in and to all Products.
You will be and remain the owner of all rights, title and interest in and to Customer
Content. Each party will own and retain all rights in its trademarks, logos and other brand
elements (collectively, “Trademarks”). To the extent a party grants any rights or licenses to
its Trademarks to the other party in connection with this Agreement, the other party’s use
of such Trademarks will be subject to the reasonable trademark guidelines provided in
writing by the party that owns the Trademarks.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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Symbols and Conventions Used in the Documentation

The following symbols and conventions are used throughout this document. Please pay
attention to each of the conventions to understand this documentation clearly.

WARNING indicates
a potentially
hazardous situation
which, if not
avoided, could
result in death or
serious injuries.

CAUTION indicates a
potentially
hazardous situation
which, if not
avoided, may result
in minor or
moderate injuries.

Fire Hazard icons
alert you to the
possibility of a fire.

Electrical Hazard
icons alert you to
possible electrical
shocks.

Require two people
to carry out the
instructions.

Prohibition icons
indicate actions that
must not be
performed.

Sharp icons indicate
this action or item
should be carried
out with care due to
the presence of
sharp corners.

IMPORTANT IMPORTANT
indicates potentially
hazardous situation
which may result in
damage to property
or loss of product
functionality.

NOTE NOTE specifies the
operating
environment,
conditions for
installation, or
special conditions of
use.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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About IoT Off-Grid

We are a technology company that produces IoT(Internet of Things) applications focused
on renewable energy implementations. During recent years, there has been a large interest
in IoT devices and the capabilities they have to facilitate a number of very important tasks
with high efficiency and low cost. Early detection of forest fires, remote monitoring of water
bodies, health and wellness monitoring devices and the list goes on. However, while there
are a number of applications, these systems achieving the wider adaptation into common
use have been slow due to certain network and coverage limitations. However, the
emergence of the Helium network has renewed interest in the capabilities of IoT devices.

The Helium network is a decentralized LoRaWAN(Low-Power Wide Area Network) which
uses radio waves for communication. Due to the low power of the communication signals,
the devices that can be used in this network can be both small in profile and less power
intensive. Currently, thousands of Helium HotSpots are being deployed all over the world at
a rapid pace, which would provide a thorough and dependable network for IoT devices. In
addition, the Helium network is built on their Blockchain technology which can provide
great versatility.

At IoT off-Grid, we research and develop IoT applications based on the Helium Network
coverage that are suitable for off-grid applications. The initial products we have developed
are the off-grid Helium Miner enclosures that are powered by solar energy and can be used
to deploy anywhere in the world that has at least 5 hours of adequate sunlight. In the
expansion of the Helium network there will be more and more need for the deployment of
miners to hard to reach places that have no infrastructure. Further, as the density of the
miner increases, it will be less profitable to deploy miners in densely populated areas and it
would be an added incentive to deploy miners into rural areas with less coverage,
maximizing the profits in the process for the hosts. Moreover, in line with our company's
goal of facilitating wider real world application driven IoT devices, the expansion of the
Helium network to rural areas is vital. Thus, we hope our devices would provide much
needed tools to facilitate LoRaWAN coverage, further increasing potential for our own
success.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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Warranty

This device comes with a one year limited warranty which covers manufacturers defects of
the modules in the system. The users are responsible for the proper assembly and use of
the device to claim the warranty, and any misuse that may result in damage to the system
or malfunctioning of a module may void the warranty.

One Year Limited Warranty*:

● NEMA 4X enclosure Module

● Charge controller Module

● Power regulator Module

● Solar Panel Module

● Battery Module (*Limited Warranty of six months only)

Warranty will be void in following instances:

● Intentional physical damage to the system.

● Defects due to accidental falls or drops.

● Defects due to the incorrect assembly.

● Use of outside components within the current carrying circuitry.

Product Liability Disclaimers

In no event shall our company be liable for any direct, indirect, punitive, incidental, special
consequential damages, to property or life, whatsoever arising out of or connected with the
use or misuse of our products.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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Safety Instructions

This product is made with industrial grade material and can cause serious harm when
handled incorrectly. Please wear proper protective equipment such as working gloves,
eye-protection, closed-toe shoes and suitable working garments when working with the
system.

This part contains sharp corners that can cause serious
damage if not handled with care and caution. Produce high
current that can give shock or create sparks that can start
fires.

This part contains sharp corners that can cause serious
damage if not handled with care and caution.

This part contains Li-Ion battery components and should take
utmost care not to damage or short circuit. Improper use may
cause electric shock or even fires and explosions.

This part carries significant current through the device. Misuse
may result in electric shock and fires.

IMPORTANT NEMA 4X certified outdoor solar Helium enclosure is a device
that generates and stores electricity, when working with such
types of devices it is important to work in a dry environment
and prevent contact of water with the electrical components.
Failure to prevent contact of water with electrical components
may cause electric shock or fires.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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Packages Include

1. 1x IP66 NEMA 4X PC+ABS Weatherproof Miner Enclosure or Weatherproof
Enclosure

○ Solar Charge Controller
○ DC Regulator
○ Battery Module
○ Door Locking Key
○ Velcro
○ Antenna Pigtail
○ USB-A to USB-C Connector

2. Solar Panel Module

○ Solar Panel
○ 2x Bolts

3. Structure Module

○ Three Aluminum Panel
○ 2x Steel cable ties
○ 6x Bolts, Nuts and Washers

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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Setup Guide

Instructions following would provide necessary information to put together the outdoor
solar Helium enclosure.

Tools Required for Assembly:

● Philip head screwdriver

● Pair of pliers

Additional Items needed:

● Reflective thermal insulation (Optional)

● Unboxing the Packaging

○ Carefully open the packaging box with a box cutter.

○ Take out the contents inside the box that are wrapped with bubble wrap.

○ Keep the content separately to assemble in the next sets.

Be careful with the aluminum pieces that have sharp corners!

● Battery - Charge Controller - Power Regulator
Connection

○ Take the enclosure setup and place it on a
sturdy and level surface.

○ Gently pull on the latches on either side of the
screw lock to open the door.

○ Locate the male barrel connector coming out
of the battery module and connect it with the
female barrel connector coming out of the
charge control module. (See picture)

○ To power the charge control module turn the
on/off switch on the battery module to ON

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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status. Small RED LED lights up when the battery is ON.

○ Device should get powered upon turning the battery module ON (see image
below).  If only the Charge Controller display is ON, press the Enter Button to
power up  the Power Regulator.

○ Once the Power Regulator is ON and receiving power, perform the Power
Out Test.

■ Press the ON/OFF BUTTON on the Power Regulator.

■ Check for the GREEN LED that indicate ON-state

■ Verify the ON-state indicates the 12v (or closer) OUT.

■ After verifying, turn the battery OFF.

○ To connect your cellular modem like RUT, please check the last two pages of
the manual.

● Connecting the Helium Hotspot to Outdoor Antenna (Optional)

○ Push the LMR400 (or any other cable for the outdoor antenna) through the
black self-crimping gland as shown in the picture below.

○ Using a screwdriver, tighten the screw to hold the cable in place.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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○ Tighten all the cable glands both outside the gland head and the inside gland
nut.

○ Use the pigtail provided to connect the LMR400 cable to your miner.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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● Introducing the Helium Hotspot into the Enclosure

○ We recommend using the industrial strength stick-on Velcro included in the
package to attach the hotspot inside the enclosure.

○ Cut the Velcro piece to appropriate shape and size.

○ IMPORTANT: For hotspots like Sensecap M1 and FreedomFi which include
fans, attach the velcro on the side that doesn’t have any fans to provide
proper airflow.

○ Clean the surface of the aluminum plate and the surface of the hotspot to
stick the Velcro.

○ Detach the Velcro piece into its loop and hook halves.

○ Take one Velcro piece, remove the sticker cover and attach it to the
aluminum plate in the enclosure.

○ Take the other Velcro piece, remove the sticker cover and attach it to the
hotspot surface.

○ NOTE: If your hotspot comes with a mounting plate, it is recommended to
attach the mounting plate with velcro and attach the hotspot to the
mounting plate.

○ CAUTION: Take care to prevent fall and damage of the hotspot incase of a
loose attachment.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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● Hotspot Power-up

○ Turn the battery ON(Red LED next to the battery switch will be ON).

○ Before connecting your hotspot to power, make sure that the Power
Regulator is in OFF-state.

■ Voltage shows - 00.00V

■ GREEN LED is OFF

○ If your hotspot uses a USB-C power connector(example : SenseCap, Rak,
MNTD), use the provided USB-A to USB-C cable to connect your hotspot
using the USB-A Connector of the charge controller. Your hotspot should be
up and running now.

○ If your hotspot uses a barrel connector (example: Bobcat), connect the
barrel connector coming out of the power regulator to your hotspot.  Turn
the Power Regulator to ON-state. The OUT voltage value will show 12.0 v (or
close) and non-zero current value.  Your hotspot should be up and running
now.

● Systems Check

○ Now that everything is powered up do a FULL SYSTEM REBOOT by turning
OFF the switch on the battery and turning it back ON. Upon turning the

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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battery ON, charge controller, power regulator and hotspot, all should power
up without an issue.

○ If your reboot is not successful please contact our support via
info@iotoffgrid.com or our live support on our web site (fastest option).

○ Now that the hotspot should be powered up. Connect  to the hotspot via the
Helium app and set up wifi connection

○ WiFi connection can be either outside WiFi from a building or a 4G Hotspot
housed inside the enclosure. To connect your cellular modem like RUT,
please check the last two pages of the manual.

○ Run diagnostics in the Helium app to see whether both inbound and
outbound connections are good for your hotspot.

○ Once it is verified that the hotspot is operating well  from the enclosure
power supply, you can close the enclosure.

○ Use the enclosure key (taped to the door of the enclosure) to tighten the lock
screw of the enclosure.

● Assembly of the Aluminum Frame

○ Three plates for the structure module can be put together first using four
sets of bolt, nut,  lock washer and flat washer you can find in the packet of
nuts and bolts.

○ Three plates can be arranged as seen in the image to be assembled.

○ NOTE: The flat washer should be on hex head of the screw while the lock
washer should be on the side with the nut

○ Attached the four bolts to the three plates as seen in the images.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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○ Make sure to tighten them firmly.

○ Completely assembled structure should look like this image.

○ To attach the solar panel to the structure, place the solar panel flat on a
surface.

○ Use the 20mm M6 hex head bolts from the packet and  place it under the
screw hole on  the solar panel on the side of the wire box. For a 60W panel,
use the marked red screw holes for the hex bolts.

○ This is a tricky fit, but it can be done! The bolt is little longer than the width of
the solar panel aluminum, but can be put in place by slanting the screw and
guiding it in.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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○ Do the same on the other side of the panel.

○ Place the panel on the
inclined face of the structure with the bolt going through the top most
opening as seen on the image. The wire box of the panel should go on the
top side of the structure for 30W and on the side for 60W panels.

○ The bolt in the bottom of the panel has to go through an opening on the
aluminum bar at the bottom of the structure.

○ Tighten the nuts onto the bolt along with the washers included.

● Pole Mounting of the Structure

a. IMPORTANT: TWO PERSON ACTIVITY. One person
should hold the enclosure assembly in position while
the other secures it to the pole with the U bolts.

b. Get the steel pole ties.

c. Unscrew the screw to detach the steel tie.

d. Guide the steel pole tie through the holes openings
to the U bar.

e. Have someone hold the unit close to the mounting
pole while another person wraps the steel ties around
the pole.

f. Guide the steel cable through the tightening screw and
tighten it to attach the unit to the pole firmly.

NOTE: If the included steel pole ties are too large use a smaller size steel ties from a
local hardware store.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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● Enclosure Mounting

○ Lay the enclosure on a firm and steady surface as seen in the image on the
bottom.

○ Remove the aluminum bar on the back of the enclosure by removing the
two nuts. Use the contents in the mounting hardware packet which
contains two 6" bolts.

○ Put the two bolts through the screw holes in the aluminum bar as seen in
the image.

○ Place the aluminum bar at the original position and direct the small
screws that run through the enclosure through the aluminum bar as seen in
the image(The heads of the bolts should be between the aluminum bar and
the back of the enclosure).

○ Tighten the aluminum bar with the nuts that were removed originally(DO
NOT tighten too much! This may result in damage to the enclosure body).

○ Insert the pole clamps, send in the package into the long
bolts and secure them with the nuts provided.

○ Final attachment of the enclosure to the pole would look
similar to this.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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● Connecting an Antenna and the Solar Panel

○ Best option to attach an antenna would be to mount it on to the pole, solar
enclosure is attached to

OR attaching the antenna to the structure itself with a user modification
suitable.

○ Upon mounting, before attaching the antenna cable that comes out of the
enclosure to the antenna, open the enclosure door and power OFF the miner
using the power button of the battery.

○ Connect the antenna to the antenna cable coming out of the enclosure.

○ Press the ON/OFF button to power up the hotspot.

○ Close the enclosure and secure the door using the key provided.

○ Finally connect the Solar Panel cables to the cables coming out of the
enclosure.

IMPORTANT:

Please make sure the enclosure unit is ON before connecting the solar
panel

Please use suitable lightning arresters with the antenna to prevent any
harmful static build up during storms.

Now Your Outdoor Solar Helium Enclosure is Up and Running!!!

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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Weatherproofing and Waterproofing

● Please use the provided waterproof tape to tape around all four cable glands
and the solar panel wire plug.

● [Recommended] When setting up the enclosure in very humid climates,
please place a few dehydrating silica gel packets inside the enclosure and
close it. This removes any ambient moisture from the inside of the enclosure.

● [Recommended] Please use reflective thermal insulation and cover the
outside of the enclosure unit. This would significantly reduce any heat build
up in extremely hot climates.

For Best Performance

○ Keep the panel facing South. This provides maximum possible solar
radiation to the panel.

○ Make sure there's no shade on the solar panel at any time of the day.

○ Optimal scenario is the panel overlooking the sky from East to West.

For Support
For any questions related to support, please reach out to us at

info@iotoffgrid.com

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
mailto:info@iotoffgrid.com


18

How to Power the Cell Modem Using IoT Off-Grid Solar
Enclosure?

Disclaimer - This is a user modification procedure and mistakes in part of the user may
result in damages to the system/modem or the hotspot that IoT Off-Grid LLC are not liable
for.

Power Source: Auxiliary power output of the Solar Power Regulator

Output Voltage: 10.8V-12.6V

Attention: This power option is for cell modems that can operate with a variable voltage
input of 9V to 13V (The cell modem input voltage range should include this range).

1. Power regulator includes an auxiliary power out with a 2.1mm DC Female barrel.
Upon receiving the enclosure there will be a 2.1mm DC Male pigtail with a wire
coupler attached to the before mentioned 2.1mm DC Female barrel. This cable is
used for the powering of cell modems.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com
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2. First get the appropriate cable assembly you need to get the power to the cell
modem. You can either repurpose the power adapter cable the cell modem came
with or purchase a new compatible pigtail cable from a suitable vendor.

3. One end of the cable assembly should be the connector to your cell modem power
port  and the other end should be the two exposed wires for positive and negative
terminals as seen on the image.

4. Get the wire couple and lift the orange color lever one at a time.

5. Insert the exposed ends of the cell modem cable assembly into the wire coupler.

6. IMPORTANT – MAKE SURE THE POSITIVE AND NEGATIVES ARE ALIGNED.

7. Close the orange color levers to clamp the cables tight. Gently pull  on the ends to
see whether the cables are secured.

8. Now the cell modem power cable is connected to the power regulator, and you can
connect the power cable to the cell modem and see whether it is working.

For any questions related to support, please reach out to us at info@iotoffgrid.com or message us on iotoffgrid.com

mailto:info@iotoffgrid.com

