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Details are not given for how a user should couple the animal cradle described to any particular scanner itself simply because we do not have sufficient details of the local geography and effects of system modifications upon service contracts etc. 
But if you contact us then we can quite possibly help.

For the apparatus described here the SliderFlatBase_66.7 and SliderHexBase_66.7 files  are used to couple the cradle to a loading tube of inner diameter 66.7 mm. 
This loading tube had to fit within a 72 mm inner diameter RF coil and be capable of supporting 60 mm outer diameter RF coils. As this tube suited most applications it became our standard.

The animal cradle diameters themselves can be freely selected because they are 3D printed. However, the outer diameter is usually, but not always, chosen based upon the availability of thin wall plastic tubing (used to contain anaesthetic gas around the head) that can be sourced regularly. In this case the animal cradle outer diameter is 30.5 mm because of availability of 30.5 mm inner diameter plastic tubing that fits within a 32 mm inner diameter RF coil.

The relevant parts are stored in Solidworks format, These were used to create STL format files for use with 3D printers. We used a Stratasys F170 (2018 vintage) with ABS. Big and small objects are printed at 0.25 mm and 0.13 mm layer thickness, respectively. PNG images of each printed component are also given. 


Cradle Body formation.
The screwholes in CradleHexbase are tapped and the clearance holes in CradleMainBody are used to couple these two components. We use M3 screws.
CradleMainBody has a perforated floor as the heating element mounting is being further developed such that it mounts to the CradleMainBody using a pin and hole coupling mechanism.

The clearance holes in CradleCableClamp are used to couple this component to CradleHexbase. We use M4 nylon screws.
The gas tube can run through the groove in CradleCableClamp as can another service, and through the horizontal port holes in the CradleMainTube. The portholes need to be opend slightly with use of a manual 3 mm drill. This will give a firm, yet variable fixing of the tube such that it can be pulled out of the way if required.
The CradleCableClamp  are often used double-stacked to allow use up to 4 services through these cable management guides.

Mouthbar attachment.
The screwholes in CradleMouthbarSlider are tapped to give fixing to the CradleMainBody and CradleMouthbar. We use M4 nylon screws.

The screwhole in CradleMouthbar is tapped so that a screw can be inserted temporarily to aid vertical positioning of this component. We use M3 or M4 nylon screws for this.
The horizontal screw in CradleMouthbarSlider should be adjusted to fix CradleMouthbar in its vertical position.

Heater attachment.
The carbon fibre heater is glued to the lower side of CradleMainBody with carbon fibre rods passing vertically through the clearance holes formed as the 4-legged heater is cut.
The power cable for the heater is passed through one of the guide holes in CradleHexbase and terminated at this end with a JST/RCY pin connector (and at the other end with a non-magnetic 15 pin D-connector). A jump lead connects the carbon fibre rods to a JST/RCY bucket connector which is then coupled with the JST/RCY pin connector.
For the new-style heater, which used the carbon wire from the ECG pads. The wire is embedded into a printed tray which clips to the underside of the CradleMainTube and connects to a JST/RCY connector.

GPERM attachment.
The CradleGPERMCaseLid and CradleGPERMCaseBase are used to protect the coupling of the GPERM to its cables. 
ECG pads are positioned over the apertures in the GPERM lamination sheet taking care not to short the pads to each other (the pads may need to be cut with scissors to do this). 
The pads are then formed into the recess in both CradleGPERMCaseLid and CradleGPERMCaseBase. 

The screwholes in CradleGPERMCaseBase should be tapped so that screws can pass through the clearance holes in CradleGPERMCaseLid and make a permanent connection. We use M2 screws.

The groove on the underside of CradleGPERMCaseBase couples with the rails on CradleMainBody to give a user-variable positioning of the GPERM. 
How the ECG wires are subsequently connected is very much a user choice. We have used 2 methods both of which seem perfectly acceptable. 
1) the wires are cut at approximately 80 mm from the CradleGPERMCaseLid and CradleGPERMCaseBase, and coupled to JST/RCY bucket connectors. These are coupled to a JST/RCY pin connector mounted in the second guide hole in CradleHexbase. This cable is terminated at a non-magnetic 15 pin D connector. For ease of use we typically make 2 metre long 2-core cable extensions with a JCY/RCY pin and bucket connectors at each end. In this case the GPERM_DtoJSTadaptor us mounted in the D-connector so that these units can all be prefabricateed in bulk.
2) The CradleGPERMCaseLid is redrawn with a mount for a JST/RCY pin connector and the cables are cut to minimum length. A JST/RCY bucket connector is then attached to a 2-core cable with is terminated in a 15 pin non-magnetic D connector.

ECG pad attachment.
The ECG pads are glued onto the CradleECGPadPlate_1100AntiRib part. This part has 1100 micron wide grooves (antiribs) formed in its underside which grip onto 1000 micron wide ribs that are formed on the floor of the CradleMainBody. The ribs and antiribs are on 20 and 5 mm spacings respectively giving a positional pitch of 5 mm. The wires of the ECG pads are cut at approximately 80 mm long and terminated with a JST/RCY pin connector. Upon positioning in the cradle the wires are formed onto a twisted pair and the JST/RCY connector is compression fitted in a recess in the CradleMainBody. For MRI a cable with a JST/RCY bucket connector at one end and a non-magnetic 15 pin D connector at the other passes through the rear of the magnet and on to the physiological recording system. For PET/SPECT/CT a 300 mm long, carbon fibre wire extension wire formed with JST/RCY pin and bucket connectors at each end was used to return the signals to the loading (front) end of the scanner. The waste carbon fibre cable created as the ECG pads and GPERM couplings are formed is used for this extension.


Please note some of the technical detail, but nothing of substance, had changed in between acquisition of the data generated in the publication report. This includes the use of the rail system for coupling the GPERM to the cradle with a nice methods of ‘per sample’ positioning, and an improved heater element which is easy to produce.









