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VENTILATOR REVERSE ENGINEERING – eNtsa ASSISTANCE AREAS 

eNtsa received a request from the SAEVP group via Carlo van Zyl at WSU to assist in reverse 
engineering tasks related to a ventilator.  The ventilator is the Nuffield Anesthesia Series 200 
ventilator, originally manufactured by a Penlon, a UK based company.  It is a pneumatically driven 
time-cycled ventilator which allows pre-setting of the volume and flow rate.  Figure 1 shows the 
ventilator in question. 

 

Figure 1:  Penlon Nuffield 200 ventilator 

Tasks where our assistance has been requested are: 

1. Reverse engineering of the Time Control valves (Inspiratory & Expiratory) [Circles in red in 
Figure 1]. 

2. Design a pressure monitoring/measuring device to replace the standard pneumatic capsule 
type pressure gauge [Circled in blue in Figure 1]. 

3. Design an over pressure protection system that allows pre-setting of a pressure from 10 to 
35cmH2O.  Must provide audible alert of an over-pressure event. 

4. Design a low pressure alert system that allows for an audible alert of when system pressure 
drops below 5cmH2O. 

  



Task 1 – Reverse Engineer Time Control Vales 

The time control valves could not be sourced as an ‘off-the-shelf’ part and require reverse 
engineering to allow for local manufacture.  Figure 2 shows the valve in its assembled condition and 
its des-assembled state.  The inspiratory and expiratory valves are critical to the operation of the 
ventilator as they control the time (0.2 to 4 second range) that the set flow rate is delivered during 
the inhalation and exhalation of the patient. 

   

Figure 2:  Timer Valve assembly (left), dis-assembled parts (right) 

The valve was dis-assembled and the parts have been reverse engineered to 3D CAD as per the 
below images in Figure 3. 

 
Figure 3:  Reverse engineered CAD for the Timer Valve 

The CAD has been generated.  2D drawings are in progress for manufacturing to be initiated. 

  



Task 2:  Design of a pressure monitoring/measuring device 

A system is required to allow measurement of the air pressure supplied to the patient.  Standard 
pressure gauges are not available locally and due to the probable long delivery time of these gauges 
a design of a pressure measurement mechanism is required. 

The option of utilising a simple liquid manometer was investigated but due to the very low pressures 
that are being measured this approach was abandoned due to a number of problems of implementing 
such a system. 

Design of a diaphragm system was also investigated but soon showed that sourcing and testing of 
suitable diaphragms would be required, which extended the development time beyond the project 
timeline. 

After investigation it was decided to pursue a simple spring operated ‘manometer’ system, shown in 
Figure 4.  Design of such a device is currently underway.  Existing systems are in use, termed disposable 
manometers, as they are used with manual resuscitation systems.  This option will allow for 
monitoring of the air pressure within an acceptable error range.  These can be replaced at a later stage 
by the specified pressure gauge once these are procured at a later stage. 

Challenges of developing such a device is a very short turn-around time is that we are limited to 
utilising locally available components or material, and manufacturing options must also take into 
consideration a very short delivery time. 

 

Figure 4:  Disposable Manometer 

 

  



Task 3 & 4:  Design of Over Pressure limit protection system 

This is a recent request that has been received and has just commenced. 

Medical regulations require that a ventilator has audible alarm systems in place to warn if a supply 
pressure setting is being exceeded, and also if a low pressure supply situation arises.  eNtsa has been 
supplied with the specifications that need to be met for these systems and has started a conceptual 
design phase for these devices.  This may be a single device or two separate devices that will be 
connected in-line with the supply of the air+O2 to the patient. 

The challenge is that these devices/systems do not have access to electrical supply, so therefore must 
be mechanically activated.  The ventilators are pneumatically powered by compressed air and do not 
require electrical supply. The requirement is that these ventilators may be deployed in a rural area 
and trying to run electrical supply will add further complications to the use of the ventilators. 


