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1.0 Purpose 

The purpose of this technical bulletin is to provide details of modifications proposed to 

the M87784 Keyboard to; 1) improved reliability of trackball function, and 2) improve 

keyboard performance as a component of the Boeing KC46A Military Data Network 

(MDN). 

 

2.0 Customer 

Boeing Defense 

3.0 Background 

During Boeing functional testing of the M87784 keyboard two performance issues were 

discovered.  First, the trackball experienced a failure during the Boeing Functional Test 

842-714621.  The second failure mode was the keyboard would shut down during 

connectivity testing within the KC46 communication network.   

Through collaborative efforts, Boeing and Staco Systems engineered and tested 

successful corrective action, which is detailed in the following bulletin and instructions 

to correct all field installed products.   

This report presents the evaluation results, recommended product enhancements and 

corrective actions required by the M87784 keyboard when used with the Boeing KC46A 

MDN. Specifically, it details changes to the trackball unit to pass Boeing’s functional 

testing and changes to the Firmware to conform to the KST’s current limit requirement. 

4.0 Enhancements 

4.1 Trackball: 

• Boeing evaluation revealed the silicone rubber O-ring seal was folding 

under the trackball when short/sharp strikes were made to the trackball 

(Figure 1). This condition also allowed for the rollerball subcomponent to 

disengage from the unit. 
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Figure 1 Silicon Rubber Seal Folding as a result of use of short/sharp strikes. 

• The hardness (durometer scale) of the silicon rubber O-ring seal component 

of the M87784 Trackball Assembly (P/N 137500-003, Figure 2) may contribute 

to this condition. 

 

Figure 2 Trackball Assembly 137500-003 

• The silicon rubber O-ring seal, located in the trackball retaining ring (with a 

polyurethane coating), was evaluated with a new O-ring seal with a higher 

durometer scale.  Test results indicated acceptable results with no instances 

of mechanical or electrical failure.  

• As an additional preventive measure, a thread lock adhesive (Loctite 422, 

Appendix A) was applied to the O-ring seal (Figure 3) to prevent loosening 

of the O-ring during use and potential creation of FOD (Foreign Object 

Debris) issues on-board the aircraft.  
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Figure 3 Location of Loctite 422 application 

4.1 Current Management: 

• During Boeing’s evaluation, the keyboard exhibited a “shutdown” failure 

mode. The failure mode was only exhibited while the keyboard was within 

the Boeing communication network.  “Shutdown” mode was attributed to 

the keyboard possibly exceeding inrush current limitations or exceeding 

steady state current ratings at initialization.  It was also noted that in certain 

instances, Boeing, could adjust the initialization lighting output to prevent 

the “shutdown” occurrence.  Table 1 indicates initial readings of steady 

state inrush current readings (peak) that were above the 525 mA steady 

state current specification and possibly causing the shutdown to occur. 
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Table 1:  Scope Measurements supplied by Boeing 

 

• After several iterations, it was agreed the following: 

o Staco would eliminate level 5 brightness to reduce steady state 

current draw. 

o Staco would improve PWM pulsation to lower current peaks 

associated with each square wave pulse designed for LED dimming. 

• The current limiting fuse used in the M87784 series keyboards has a value of 

750mA and may contribute to the in-rush current measurements recorded 

during the Boeing evaluation. For evaluation, a hardware change to the 

M87784 Keyboard (SN0023) modified the current limiting fuse’s value to 

500mA (MFR: Littelfuse P/N 1206L050YR, Appendix B) from 750mA.  

Implementation of the lower value fuse had an overall effect of inrush 

current as seen in Table 2. 
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Table 2 Scope Measurements Supplied by Boeing 

 

• The lighting levels used in the M87784 series keyboards allowed for 5 levels 

of active lighting controlled by Firmware Number: M877-20160803. Upon 

modification of the pulsation of the PWM firmware, it was noticeable that 

lighting level 5 was less controllable through firmware adjustments.  Upon 

further discussion, it was determined that for expediency, Boeing would 

allow elimination of the 5th lighting level, which was performed through 

firmware update (Firmware Number :  M877-20180410). 

• The results of the keyboard performance after modification were accepted 

by Boeing to work within the KC46 communication network. 

5.0 M8774 Keyboard Corrective Action and Resolution Instructions 

All Boeing keyboards in their possession of revision level 1.0 or 1.1 (Serial #’s specified in 

table 3), will require rework of the trackball O-ring seal, retaining ring, current limit fuse 

and firmware update to revision M877-20180410.  The rework will be issued under and 

Return Material Authorization (RMA) from Staco Systems. 

All future production for M87784 keyboards from Staco will have incorporated the 

aforementioned improvements per revision 1.2. 
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Table 3:  Serial #’s that require rework 

SERIAL NUMBERS 

00001 00043 

00002 00044 

00003 00045 

00004 00046 

00005 00047 

00006 00048 

00007 00049 

00008 00050 

00009 00051 

00010 00052 

00011 00053 

00012 00055 

00013 00056 

00014 00057 

00015 00058 

00016 00059 

00017 00061 

00018 00062 

00019 00063 

00020 00064 

00021 00065 

00024 00066 

00025 00067 

00026 00068 

00027 00069 

00028 00070 

00029 00071 

00030 00072 

00031 00073 

00032 00074 

00033 00075 

00034 00076 

00035 00077 

00036 00078 

00037 00079 

00038 00080 

00039 00123 

00040 00124 

00041 00125 

00042 00126 
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Appendix A: Loctite 422 Manufacturer’s Specification Sheet 
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Appendix B: Littelfuse P/N 1206L050YR Specification Sheet 
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