[bookmark: _Hlk490171422]User and Product Manual Instructions
This document is a template of a user and product manual. The client may wish to make improvements on the prototype or need to fix it if something goes wrong or another group of students may work to make a more rugged prototype. The document needs to be clear for someone else who is not an engineer to use, maintain or reproduce the project. Include as many images and diagrams as possible for a better understanding. Keep it plain, simple, visual and logical.
In general, if you are not sure exactly what to include, imagine that this document was the only thing that you had. Imagine also that your job was to add a new feature or recreate the project that is described in your document. What would you need to know?
Only include details relating to your final prototype.

Template conventions:
· Remove all red text, it is only there to guide you
· Remove this page (instructions)
· Replace all instances of <xxx> with the appropriate information for your group, for example you could replace <System Name (Acronym)> by The Amazing Product (TAP)
· Save this document as ‘User and Product Manual_group number’ instead of Deliverable X so that others know what it represents when they see it in MakeRepo
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1. [bookmark: _Toc322448162][bookmark: _Toc209584555][bookmark: _Toc234313637][bookmark: _Toc262912003][bookmark: _Toc165060111]Introduction
[bookmark: _Hlk75180906]This User and Product Manual (UPM) provides the information necessary for the user or builder to effectively assemble the Bed Rail and for prototype documentation.  This UPM will begin by giving the user an overview of this product's purpose and when it can be used as well as times and conditions when it should be avoided.  It will continue by introducing you to the product and its components as well as further considerations you should be mindful of when using it.  After that, this document will provide in-depth instructions of how to set the Bed Rail up and how each component works and can be adjusted.  Next it will give you tips if you are having issues with the product, contacts, and maintenance procedures.  Finally, it gives you the bill of materials, material list and further breakdown of the sub-systems followed by a conclusion and further notes on the project.



[bookmark: _Toc165060112]Overview
Problem and Importance
We were presented with the problem of making a bed safety rail that had full coverage and was easily collapsible. Traditional bed rails may not adequately meet the needs of users, posing safety risks such as entrapment or falls. There are plenty of families who are travelling with disabled children and adults who don’t have simple solutions for sleeping safely when they are away from home. Therefore, the development of a bed rail that is accessible, safe and user-friendly is of upmost importance to ensure the well-being and dignity of users.
Fundamental Needs of the User
The fundamental needs of our users revolve around breathability and safety. The users need a rail that will prevent falls and suffocation while sleeping, while still being easily broken apart for travel as users may need to adjust or remove the bed rail frequently.

[image: ]
[bookmark: _Toc165060138]Figure 1- Final Picture of Product
Our bed rail features a design that prioritizes safety and accessibility. It incorporates a breathable mesh material that promotes airflow and reduces risk of entrapment or suffocation. There is also a secure locking mechanism for easy installation and removal. Unlike traditional bed rails that coin in standard sizes and configurations, our product offers customizability in the range of bed types and sizes that it is compatible with. Rather than having to purchase multiple frames, this rail is one size fits all, adjustable in height and length on the bed. It also works with both box springs and bed frames. We have conducted testing to determine the comfort and weight class of the rail, which is about 50lbs of weight.
T-slot rail makes up most of the frame, being the vertical rails and the under the bed feet. The horizontal rails, that hold the mesh into place are extendable curtain rods with predrilled holes for the possible length placements. The mesh takes the curtain rods through the top sleeves and bottom sleaves on the long side and scrunches up to the desired length.

[bookmark: _Toc165060113]Conventions
N/A
[bookmark: _Toc165060114]Cautions & Warnings
1) Ensure the rails are sturdy after installation and before use.
2) Do not lean full (adult) weight on rails, they are built for children.


[bookmark: _Toc165060115]Getting started
[bookmark: _Toc165060116]Configuration Considerations
The rails are to be inserted under a mattress for stabilization.
Ensure that the horizontal bar is firmly attached by turning it clockwise.
Ensure that the horizontal legs (under the mattress) are fully inserted in place.
Do not forget to install safety pads before use.

[bookmark: _Toc165060117]User Access Considerations
Our product is meant to be assembled by either people travelling with a disabled person or healthcare professionals.  
[bookmark: _Toc165060118]Accessing/setting up the System
Our product requires zero tools to setup.  All features can be adjusted by hand using the butterfly screws.  The horizontal length can be adjusted by force, the vertical height can be adjusted through the tightening and untightening of the butterfly screws and movement of the brackets.
[bookmark: _Toc165060119]System Organization & Navigation
A complete bed rails would consist of 4 sides. That is, 4x our current prototype. 

The demonstrated prototype consists of:
-	2x vertical bar of 24 in. each made of 2020 aluminum extrusion.
-	2x extendable (max 72 in.) horizontal bar, curtain rods.
-	1x vertical bar of 18 in. made of aluminum extrusion to use as a vertical truss between the curtain rods.
-	2x 2020 aluminum extrusion of 12 in. each to serve as support under the mattress.
-	The 2020 extrusion come with sliders, butterfly screws, Allan-key screws, and 90° brackets. 

The vertical bars are linked with the “under the mattress” horizontal supports using the 90° brackets, sliders, and butterfly nuts.
[bookmark: _Toc165060120]Exiting the System
Reverse the assembly process and leave the brackets attached mentioned in section 2.4 to the 2020 rods.  Make sure to put all pieces back into the carrying device, watching for small screws that may fall out.


[bookmark: _Toc165060121]Using the System
The following sub-sections provide detailed, step-by-step instructions on how to use the various functions or features of the E-Z Railz bedrails:
1) [image: A white cube on a metal pole

Description automatically generated]Run horizonal rails through the sleaves on the mesh panel, ensure that the rail is threaded through the plastic 3D printed block in the middle opening of the panel.[bookmark: _Toc165060139]Figure 2-Middle stabilzer


2) Insert the vertical stabilizer 20/20 rod into the 3D printed blocks.
3) [image: A black frame on a wood wall

Description automatically generated]Move onto the stabilizing frame, connect the short T slot rails to the long rails using the L brackets[bookmark: _Toc165060140]Figure 3- Stabilizing feet and vertical bars


4) [image: A metal rod with a screw on it

Description automatically generated]Thread bottom L bracket onto the vertical rails on the bottom side. The L must be upside down.[bookmark: _Toc165060141]Figure 4- End bits that fit into 20/20 rail, slide through the track



5) Thread the bottom horizontal rail into both vertical rails at the same time, ensuring that both horizontal rails are the same length 
6) Slide and fasten top L bracket into the track.
[image: A close-up of a cylinder

Description automatically generated][bookmark: _Toc165060142]Figure 5-Top horizontal bar and L bracket

7) Thread top horizontal rail into both vertical rails at the same time
8) [image: A grey inflatable mattress on a grey floor

Description automatically generated]Adjust the height of the L brackets as needed
9) Fasten by sliding the feet under mattress

 
[bookmark: _Toc165060122]Given Function/Feature
The EZ Railz bedrails are meant to be used with any size of bed. It protects the user from accidental fall during sleep. It is also designed to be easily washable. The mesh was chosen for its breathability.
[image: ]
[bookmark: _Toc165060143]Figure 6- Breathability Test
[image: ]
[bookmark: _Toc165060144]Figure 7- Design Day Display

[bookmark: _Toc165060123]Troubleshooting & Support 
[bookmark: _Toc165060124]Error Messages or Behaviors
If the device is not solid or pieces are shifting on their own, this likely means that a piece of the system was not properly tightened.  In this case, check the area of insecurity and tighten as needed. 
If the horizontal rod is not inserting into the vertical rails, make sure both sides are as level as possible as extreme angles can hinder the insertion process. May need four set of hands while learning the instillation process
[bookmark: _Toc165060125]Special Considerations
N/A
[bookmark: _Toc165060126]Maintenance
Parts should be regularly inspected for severe deterioration to make sure performance is optimal. If parts looked damaged with overuse, replace as needed. The mesh should be removed and wash regularly or as needed.
[bookmark: _Toc165060127]Support
Members of EZ Railz may be contacted for additional support.
Kyla Hamilton, khami024@uottawa.ca
Hazim Alainachi, halai075@uottawa.ca
Yvens Estimé, yesti060@uottawa.ca
Sarah Hajji, shajj063@uottawa.ca
Ethan Langevin, elang105@uottawa.ca



[bookmark: _Toc165060128]Product Documentation
The 2020 extrusion may be replaced by pvc piping. This switch will require a different to build or assemble/disassemble the system. 
[bookmark: _Toc165060129]Subsystem 1 of prototype
[bookmark: _Toc165060130]BOM (Bill of Materials)
Table 7- Bill of Materials (BOM) for a full model scale model 
	Item Name
	Description
	Units of Measure
	Quantity
	Unit Cost
	Extended Cost
	Link

	Curtain Rod
	Adjustable-length curtain rod from 36 to 72
	Inches
	2
	$ 46.74
	$ 0.00
	Curtain Rod


	Aluminum 2020 Rails
	5x1000mm Aluminum 2020 rails 5 Cost: $0.012/mm $12/m $60
	mm
	5
	Cost: $0.012/mm
$12/m
	$60
	Vertical Rails


	Butterfly screws 5PCS/Bag 12mm length, rated M5 3 Cost: $8.25 $24.75
	Butterfly screws 5PCS/Bag 12mm length, rated M5 
	
	3
	Cost: $8.25
	$24.75
	Screws

	Aluminum 2020 
	Brackets for rails Comes with 8 brackets and 32 nuts + screws
	
	1
	Cost: $29.99
	$29.99
	SeekLiny 8Pcs 2020 Corner Brackets Set with 32Pcs M5 T Slot Nuts, 32Pcs M5x12mm Hex Socket Cap Screw and 1Pcs M3 Wrench for 2020 Series Aluminum Extrusion Profile, Brackets - Amazon Canada

	Fabric
	Fabric from FabricLand
	In^2
	1
	$30
	$30
	

	Total product cost (without taxes or shipping)
	$144.74

	Total product cost (including taxes and shipping)
	$144.74



[bookmark: _Toc165060131]Equipment list
To cut the 2020 extrusion
-	Band saw
-	Lubricant

To modify the slider/lock for the horizontal bar
-	Hand drill
-	Tapping kit
-	Vice grip
-	Lubricant
-	File
-	Hand saw

For the breathable fabric
-	Sewing machine
-	Scissors
-	Ruler
-	Fabric chalk

To create the 3D printed part
-	3D printer
-	SolidWorks	
[bookmark: _Toc165060132]Instructions

Install the slider into the vice grip. Pre-drill the previous threads using the hand drill. Using the tapping kit and lubricant, create the larger threads. File any excess material from the outside of the slider so it can fit properly into the 2020 extrusion. Using the hand saw and the vice grip, cut the screw off the decorative head of the curtain rod. Install the slider on one end of the screw and the curtain rod on the other end. Verify that the slider/curtain rod fits into the 2020 extrusion.
[bookmark: _Toc165060133]Testing & Validation
The mesh was tested for breathability. Although uncomfortable if one has to breath trough the mesh, it allows breathing for an extended period which will prevent suffocation if such an incident occurs. The prototype was also tested for sturdiness. However, the test was not carried pas the limit due to the prototype being displayed on Design Day. 



[bookmark: _Toc165060134]Conclusions and Recommendations for Future Work
The prototype should be tested for sturdiness. That is, the actual load bearing capacity. Cushion padding should be installed on bare poles for increase safety. User feedback will help reiterating and improving the product. Our final product is usable in its current final form but will require further testing and possibly rebuilding based off of further research. In conclusion we created a portable multipurpose bed rail that can fill the needs of our client, providing a safe sleep without risk of falling or suffocation.


[bookmark: _Toc165060135]Bibliography

-	Instruction Project A-I 


[bookmark: _Toc165060136]APPENDICES
[bookmark: _Toc165060137]APPENDIX I: Design Files 
This document provides a detailed outline of the GNG 2101 project for winter 2024 for group F1.1, EZ-Railz. The link below leads to MakerRepo where all the project deliverables can be found. 
EZ-Railz | MakerRepo (makerepo.com)

[bookmark: _Toc165051236][bookmark: _Hlk63684045][bookmark: _Hlk63684033]Table 2. Referenced Documents
	Document Name
	Document Location and/or URL
	Issuance Date

	PD A-I
	EZ-Railz | MakerRepo (makerepo.com)
	Winter 2024
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