
IlTA erospace C ontrols


28150 Industry Drive


Valencia. C A  91355

Tel: (805) 2954000

Fax: (805) 294-1750


Analysis C om pletion D ate: February 14, 2003


Initial Subm ission D ate: Septem ber 17,2002


Subiect : Analysis of pressure sw itches 1103P26-1 (2  each) and


1103P26-19 (2 each) 

Participants: The follow ing personnel w ere present at ITT Aerospace C ontrols to perform  an


Engineering Investigation of the subject sw itches.
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B ackqround:


The follow ing inform ation w as derived from  the report, C H 102FA199.
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1 103P26-19


11 03P26-1


1103P26-19


IlTA erospace C ontrols


Serial N um ber 

Assem bly D ate Assem bly Location


3987 

1Q 93 Left Assem bly


10743 

4Q 96 

Left Assem bly


4020 

1 Q 93 

R ightAssem bly


12176 

3099 

R ightAssem bly


28150 industry D rive


Vaiencia, CA 91355


Tei: (805) 295-4000


Fax: (805)294-1750


A nalvsis:


The above listed personnelm et at ITTto  observe and docum ent the external and functional


conditionof the sw itches as recoveredfrom  the accident site. The follow ing actionsw ere


perform edw ith the associated docum ented results.


1) A review  of the accident reportw as undertaken including a call to M r. Sillim anfrom  the N TSB.


R esults: An understandingof the accident scenario w as established. Tw o assem bliesw ere


exam ined labeled"R ight" and "Left". Each assem bly contained both a 1103P26-1and


1103P26-19sw itch. The assem bly labeled, "R ight", w as badly burned as evidencedin


the follow ing photos. Both banks of sw itches w ere exposed to hightem peratureand the


shock from  the accident. The sw itch identificationand as assem bled locationsare as


follow s:


Part N um ber


I in 2 ~ 7 fi-i 
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Left A ssem blv


N ext the sw itches w ere rem ovedfrom  the assem blies and subjected to functional testing per the


approved acceptance test procedure. See figures 3. The Interface C ontrol D raw ingfor the


1103P26-X sw itches is indicated in figure 1. D ue to the condition of the sw itches on the right


assem bly, functional testing w as not possible. The w ires w ere shorted together from  exposureto


extrem e heat. The test data is sum m arized as follow s:
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Table 2 - Functional test results


As observed from  Table 2, the decreasing pressure setpoints from  both sw itches on the, "Left",


assem blyw ere below  specification. Also as indicated in Table 2, the deadband reading of serial


num ber 3987 exceeded specification and the deadband reading of serial num ber 10743w as


w ithin specification. The sw itches from  the, "R ight", assem bly w ere pressurized and the technician


listened for an audible sound that m ight indicate the m echanical portion of the sw itch w as


functioning. An audible noise w as detected w hile pressurizing both sw itches betw een 16 and 22


psig. All sw itches w ere also determ ined not to leak.


The results of this investigation w ere discussed w ith M r. Sillim an and he w as advised that further


analysis w ould require disassem bly of sw itches and w ould result in irreversible changes.


The follow ing activity w as perform ed on February 14,2003 and constitutes the additions


m ade to the original report on Septem ber 17,2002.

O n February 14,2003 the sw itches w ere hand carried to ITT by M r. D oug O rchard for further


teardow n and visual exam ination of the internal com ponents. The connectors w ere rem oved from 


the sw itches from  the left assem bly and the soldered connector term inalsw ere exam ined. The


connections appeared to have been exposed to excessive heat as evidenced by the condition of


the soldered term inals, see figure 4. Although it appeared that the term inal connections w ere


slightly reflow ed all nodes w ere intact and functional.
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C lose-up of solder connection


show s area of solder re-flow .


I I


D ifferent photo angle


show ing solder re-flow 


Figure 4 Soldered C onnector Term inals Indicating Excessive H eat Exposure


The m echanical sw itch com ponents w ere m anually actuated and w ere functional except for the


setpoint shifts previously identified. The m icrosw itches w ere rem oved from  the sw itch bodies and


visually exam ined and functionally tested. N o dam age w as observed and the m icrosw itches


functioned norm ally, see figure 5.


Figure 5 M icrosw itches
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After rem oving the m icrosw itchesthe brass retainersw ere rem oved from  the sw itch bodies and


exam ined. Both retainers appeared slightly tarnished as com pared w ith a new  retainer indicating


exposure to excessive heat, see figure 6.


Figure 6: R etainer indicating excessive heat exposure Side by com parison


The unit on the left is a new  part. The unit on the right is from  the sw itch under analysis. The


diaphragm s, belleville springs, stops, actuation shoes w ere then rem oved and exam ined for signs


of dam age. N o dam age w as observed and w ere functional, see figure 7.


Figure 7 D isassem bledsw itches
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C onclusion: N o overt dam age to the sw itches or internal com ponents thereof from  the left


assem blyw as observed. H ow ever the reflow  condition of the connector term inals of both sw itches


coupled w ith the discoloration of the brass retainers indicates the sw itches from  this side w ere also


exposed to excessive heat. After conferring w ith ITT Engineering it w as determ ined that excessive


heat exposure, beyond perform ance specification, can result in changes in the elasticity


characteristics of the retaining diaphragm  and result in the observed changes in setpoint. N o other


conclusions regarding the aircraft accident w ere evident from  this analysis due to the condition of


the sw itches received.


If there are any questions regarding the inform ation in this report please contact John Krochm alat


 or Jerry H all at 
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