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TITLE:  
Supplementary Protocol 3 – Construction of the Pneumatic Powered OG Injury Device

PROTOCOL: 
Open globe injuries are induced via a pneumatic powered linear actuator capable of producing high force injuries of various shapes and sizes. The system was constructed using readily available parts and supplies and includes the framework to hold the device static while inducing injuries. While an air compressor was utilized to generate the air pressure to drive the device, any compressed air source can be utilized as long as 50 psi can be generated. Below are instructions and diagrams to construct the device and a Table of Materials identifying each required component.  

1. A list of required parts is detailed in the Table of Materials for this supplementary protocol.  
2. Assemble the electrical components as detailed in Supplementary Figure 4B. Crimp connectors were used throughout for ease of connecting and disconnecting as was required.  
3. Pressure components can be assembled as detailed in Supplementary Figure 4C. Ensure each connection is pressure tight by using Teflon tape for each threaded part.  
4. Construct the t-slot framing setup to house the flow and electrical components as detailed in Supplementary Figure 4A.  
5. Set the air pressure regulator at 50psi and ensure the relief valve in the system is set at 75psi. Power on the electronics and ensure the solenoid valves open and close with the momentary switch.  
6. Connect compressed air to the system and ensure pressure in the system reached 50psi. Check for any leaks in the system by closing of the compressed air source and confirmed pressure holds in the system.  
7. Turn on/off the solenoid valves to confirm they drive the linear actuator forward and back. The device is now ready for injury induction in ASOC setups as detailed in the protocol. 
 


FIGURE AND TABLE LEGENDS:
Supplementary Figure 4: Overview of the open globe induction setup. (A) The injury device fully constructed. (B) Electrical diagram for controlling the solenoid valves for forwarding and retracting the linear actuator. (C) flow diagram for compressed air through the regulating valve and to the solenoid valves which direct air flow to the linear actuator and puncture object held in the drill chuck. Numbers indicate the required parts as identified in the Table of Materials for this supplementary protocol.  


TABLE OF MATERIALS:
# correspond to labels in the Supplementary Figure 4
	# 
	Name 
	Company 
	Catalog Number 
	Comments/Description 

	 
	General Device Components 
	 
	 
	 

	9 
	304 Stainless Steel Cross Connector 
	McMaster-Carr 
	4464K311 
	1/8” NPT Female 

	7 
	304 Stainless Steel Straight Connector 
	McMaster-Carr 
	4464K711 
	1/8” NPT Male 
Quantity = 3 

	8 
	304 Stainless Steel Tee Connector 
	McMaster-Carr 
	4464K47 
	1/8” NPT Female 

	1 
	Air Cylinder Double Acting, 5/16” Bore, 1-½” Stroke 
	McMaster-Carr 
	6498K13 
	 

	14 
	Air Compressor 
	McMaster-Carr 
	9965K62 
	Any source of compressed above 50psi will suffice 

	6 
	Digital High Accuracy Pressure Gauge 
	McMaster-Carr 
	1287N1 
	1/8” NPT 

	2 
	Drill Chuck  
	Grainger 
	CSS-06 R-5/16 GE-DS 
	5/16” - 24 

	3 
	Electric Solenoid Control Valve 
	McMaster-Carr 
	61245K84 
	1/8” NPT, 12V DC 
Quantity = 2 

	11 
	Hard Nylon Plastic Tubing 
	McMaster-Carr 
	5548K84 
	¼” Tubing OD, 11/64” ID; 25ft Length 

	5 
	Precision Compressed Air Regulator (1 – 120psi) 
	McMaster-Carr 
	2227T2 
	1/8” NPT 

	4 
	Pressure Relief Valve 
	McMaster-Carr 
	5784T11 
	Set at 75psi, 1/8” NPT 

	10 
	Push-to Connect Rub Fitting  
	McMaster-Carr 
	5779K108 
	¼" Tubing OD, 1/8” NPT Male 
Quantity = 7 

	13 
	Thread Sealant Tape 
	McMaster-Carr 
	1726N12 
	3/8” wide, for Stainless Steel Threads 

	 
	 
	 
	 
	 

	 
	Electronic Components 
	 
	 
	 

	15 
	DC Power Supply 
	Digi-Key 
	WSU120-1000 
	12V 1A DC 

	18 
	Female Crimp Connector 
	McMaster-Carr 
	7243K11 
	 

	17 
	Male Crimp Connector 
	McMaster-Carr 
	7243K12 
	 

	16 
	Push-Button Switch 
	API Electric 
	B07932GYNH 
	 

	20 
	On-Off Switch 
	SparkFun 
	11138 
	 

	19 
	Wire 
	McMaster-Carr 
	8054T15 
	 

	 
	 
	 
	 
	 

	 
	Structural Framing 
	 
	 
	 

	27 
	1” T-Slotted Framing Bracket 
	McMaster-Carr 
	6498K992 
	Quantity = 2 

	23 
	4 Slot Rail , 1” L x W x H 
	McMaster-Carr 
	47065T101 
	Quantity = 2 

	22 
	Corner Bracket, 2” long, 1” rail 
	McMaster-Carr 
	47065T239 
	Quantity = 5 

	28 
	Foot Bracket for 5/16” Bore Size Air Cylinder 
	McMaster-Carr 
	6498K581 
	Quantity = 2 

	20 
	Optical Breadboard Plate 
	Newport 
	SA2-11 
	12”x12”, ¼” - 20 

	26 
	Tie Cable Holder 
	McMaster-Carr 
	47065T268 
	Quantity = 2 

	21 
	T-Slotted Framing, 1” Rail, 12” Length 
	McMaster-Carr 
	47065T188 
	Quantity = 1 

	29 
	T-Slotted Framing End Cap 
	McMaster-Carr 
	3136N2 
	Quantity = 1 

	24 
	T-Slotted Framing, End- Fed Single Nut 
 
	McMaster-Carr 
	47065T139 
	Quantity = 3 
 

	25 
	T Slotted Framing Snap Cap Cable Holder 
	McMaster-Carr 
	47065T389 
	Quantity = 2 
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