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1 Summary
The Mighty Mouse connectors have become very expensive with long lead times.  The 4-pin version is currently $211.37 each, with the 6-pin costing $403 each.  They are also notoriously difficult to assemble and work with.  An alternative connector is proposed to replace in-vacuum connectors for future work.
2 Requirements

The cable needed to meet the following requirements.
· Be made of UHV compatible materials.
· Possibly for Cyro
· Be capable of surviving the clean-and-bake process without damage.
· Does not require the mounting brackets to be electrically isolated.
· Utilize existing wire, copper braid in the construction.
· Utilize POGO style pins.
· Minimum complexity / part count.

· Positive position indexing.

· Pins cannot cross when connecting.

· Must be able to manipulate with a single gloved hand.

· 3, 5, 7, 9, 15, and 25 pin versions should all be expansions of the 3-pin design

· Not a high vibration/shock environment.
3 Previous Connectors
The previous round in-vacuum cables connectors were the Mighty Mouse connectors.  These are very expensive and difficult to work with. 
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Figure 1: Previous Mighty Mouse Cable Connector
4 Proposed Design

This design consists of 4 main pieces that would be manufactured, and purchased Mill-Max POGO Pins.

POGO Pins (F) are $5.33 each.  POGO Pins (M) are $1.31each.  Both have volume discounts available.
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Figure 2: POGO Pins (F)
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Figure 3: POGO Pins (M)

The 3-pin and design concepts are shown in Figures 1-21.  The 9-pin version is shown in Figures 22-25.
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Figure 4: Connector Outer (F)
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Figure 5: Connector Inner (F)
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Figure 6: Connector Outer (M)
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Figure 7: Connector Inner (M)
5 Assembly

The assembly of the proposed connector allows for a simple assembly process.

1. Feed wires through the outer shell and through the holes in the inner piece

2. Connect the POGO pins the wire ends

3. Insert the POGO pins into the connector inner (figure 6)

4. Insert the inner assembly into the outer (figure 7)

a. The tabs on the connector inner align with the holes on the connector outer.  This indexes the pins.  The holes allow for vacuum venting and allow access to depress the tabs should the inner assembly need to be removed.
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Figure 8: POGO Pins Inserted
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Figure 9: Inner and Outer Pieces Assembled

6 How Does It Work?
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Figure 10: Alignment Keying
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Figure 11: Initial Electrical Contact
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Figure 12: Pin Orientation at Initial Electrical Contact
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Figure 13: Maximum Compression = 0.05”.  POGO Pins have a 0.055” Maximum Compression
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Figure 14: Full Engagement

[image: image16.png]



Figure 15: Full Engagement (Opposite Side) Different Slot Widths Shown
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Figure 16: Pin Orientation at Full Engagement
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Figure 17: Different Angles of the "Teeth"
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Figure 18: Connection "Teeth"
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Figure 19: Cut Away
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Figure 20: Inner Features
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Figure 21: Gap
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Figure 22: 9-Pin
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Figure 23: 9-Pin
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Figure 24: 9-Pin Initial Contact
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Figure 25: 9-Pin Full Engagement

7 Development

Several development prototypes were developed and rapid prototyped (3D printed out of PLA). 

v0.1 NFG

v0.2 Tabs were too fragile

v1.0 is shown in 5x, 2x, 10x, and real sizes for details 
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Tab locks the inner piece and indexes the orientation





Shoulder sets depth and prevents over insertion








Hole allows venting and access to tabs for removal. 





Gap set to 0.033” when connected.  Pin mid-stroke = 0.0275”


Pin tension keeps the teeth together and holds the connector together
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