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&m Potontial Thermal Event Theory Profile 6/02/99

Brake Pressure Switch
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“CORROSION” POTENTIAL CAUSE FLOW ANALYSIS .
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s  Brake Pressure Switch
!rmmluems Potential Thermal Event Theory Profile 6!02!99

5% Salt Water Ingress Experiment
Testl

Test 1: Figuwe 1 and Figuee 2.
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49 'lhma Brake Pressure Switch
INsTRIMENTS Potential Thermal Event Theory Profile 6/02/99

5% Sait Walar Ingress. Expevinwat
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Brake Pressure Switch

If‘z'.'mms Potential Thermal Event Theory Profile 6/02/99

Hexpowt Cument vs_ Time
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¥ TExAS Brake Pressure Switch
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77PS Noryl Base
45" Orientation in 15 Amp Circuit

5% Sali Water Ingress
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Q T m _ Brake Pressure Switch : _
- INsTRUMENTS Potential Thermal Event Theory Profile 6£02/99
77PS Cellanex 4300 Base
Vertical Orientation in 15 Amp Circuit

5% Sait Water Ingress
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Q.Tms Brake Pressure Switch
INSTRUMENTS  potential Thermal Event Theory Profile 6/02/99

Lab Experiment- “New” Brake Fluid and

Continuous Power (300 hours)

* Contact arm (Cu) corrodes - chemical analysis shows presence
of Cu, C, and O on the cup surface.



% Texas " Brake Pressure Switch
INSTRUMENTS  pgtential Thermal Event Theory Profile 6/02/99

Memphis Switch Analysis

» Chemical analysis reveals K, S, Cu,.C, and O.
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¥ Texas Brake Pressure Switch
INSTRUMENTS Putential Thermal Event Theory Profile 6/02/99

—_— -

Lab Ex eriment “New” Brake Fluid and

Continuous Power (550 hours)

» Contact arm (Cu) corrodes - chemical analysis shows presence |
of Cu, C, and O on the cup surface. |
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W Tixas Brake Pressure Switch
INSTRUMENTS  potential Thermal Event Theory Profile 6/02/99

Lab Experiment-5% NaCi/H,0 and Continuous Power

* Contact arm (Cu) corrodes - chemical analysis shows presence
of Na, Cl, Cu, and O on the cup surface | |
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¥ Texas Brake Pressure Switch
INSTRUMENTS  potential Thermal Event Theory Profile 6/02/99

Lad/Field Comparisons - lmgact of Cnnﬁnuous Power

Experiment Cup Visual Inspection Chemical Analysis {Cup)

Lab/Salt Water Na, Cl,Cu, C, 0
Lab/Brake Fluid Cu,C,0
Field/Memphis Switch K,S$,CuC,0




Q Brake Pressure Switch ‘
INSTRUGENTS mmmmmmm

NA Hydraulic Switch History
TimePoriod:| ‘83 | ‘87 ‘90 ‘81 98 | ‘o0
Power Powaer Power Power Powear Power

Applicstion: |oieing [Swerdng {Swering  |Swering [Steering  Btoering

Flukd:

* Tihas somas 16 years and 1mmmmnmmmmw
applications using muttipie fluids .

Ti has some ﬂmdlnhmmq:plhﬂon experionce working with bralo
fiuida
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-Brake Pressure Switch
hermal Evant Theory Profile 6!02!99

LabJ'Fleld Comgaﬂsnns - Imgact of Conlmuous Power -~ =
_ - Chem:cal Analysis (Cup)

Experiment Cup Visual Insggtmn

Lab/Salt Water Na, Cl, Cu, C, O
Lab/Brake Fluid Cu, C,0
Field/Memphis Switch K,S,Cuy,C,0
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INSTRUMENTS  Pojential Thermal Event Theory Profile 6/02/99

W Texas ' Brake Pressure Switch

Memphis Switch Analysis

‘» Chemical analysis reveals K, S, Cu, C, and o.




Brake Pressure Swit::h

INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

Lab Experiment “New” Brake Fluid and

- Continuous Power (55 hours})

d

= = Contact arm {Cu) corrodes - chemical analysis shaws presence
g of Cu, C, and O on the cup surface. -
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Brake Pressufe Swiitch

R Tixas
1 ~ Potential Thermal Event Theory Profile 6/02/99

Lab Experiment- “New” Brake Fluid and

Continuous Power (300 hours)

* Contact arm (Cu) corrodes - chemical analysis shows preseni:e
of Cu, C, and O on the cup surface. |
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B Tixas | Brake Pressure Switch
INSYRIMENTS  Potential Thermal Event Theory Profile 6/02/99

| Lab Experiment-5% NaCIszﬁ and Continuous Power

* Contact arm (Cu) corrodes - chemical analysis shows presence
of Na, Cl, Cu, and O on the cup surface | |
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¥ 1) Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Profile 6/02/99
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77PS Nory! Base
459 Orientation in 15 Amp Circuit
5% Salt Water Ingress
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& Tras Brake Pressure Switch |
InsvruMENTS Potential Thermal Event Theory Profile 6/02/99

77PS
45° Orientation in 15 Amp Cireuit
5% Salt Water Ingress

'Cellanex 4300 Base
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Cellanex 3316 Base
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% Tas Brake Pressﬁre Switch
INSTRUMENTS Pobntal Thermal Event 'I'heory Profite 6/02/98
77PS Cellanex 4300 Base
Vertical Orientation in 15 Amp Circuit
3% Salt Water Ingress -
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¥ Tixas Brake Pressure Switch :
INSTRINMENTS Potential Thermal Event Theory Profile 6/02/99

5% Salt Witer Ingress Experiment
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Brake Pressure Switch

m&m Potential Thermal Event Theory Profile 6/02/99
5% Salt Water Ingress Experiment
Test 1

Test I: Figure | and Figanc 2.
Anmchncwg
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PROCESS FLOW DIAGRAM
“CORROSION” POTENTIAL CAUSE FLOW ANALYSIS
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% nxas Brake Pressure Switch
INSTRUMENTS  Potential Thermal Event Theory Profile 6/02/99

NA Hydraulic Switch History
Time Perlod: ‘83 ‘a7 ‘90
Applicath -: Power Power Power
Fluld:

* Tl bas some 16 years and 130 milllon units accumulated axperiance in lydraulic
applications using muttiple flulde

* Tl has some 12 years of braie system application sxperience working with braike
fuids




1908 YEAR TO DATE

imulse Teating T7PEL2_1.xa
FORD 7 N, FRVC-OFG-AN
(FOR REFERENCE ONLY)

TIPMN: 7irSLa-1
. Ford PN:  F2VCAF24-AB

Canmamt Comunents
Calibeation Crowp Raleass, Lot 196 Base OS, Pin US

Calibration Crowp Reloase, Lot 185 Inoorrect Pla
AN-May59 1975
21-May99 2,362
18-May-99 2,699

13-Mey9 2,100
13-Msy-99 2,143
12-Msy-99 1,995
11-MayS9 1072
10-May-59 1,984 -
B-May.99 2,000

5Muy89 2,000 .
AMay-89 2,012
26-Ape-99 1,430
8-Mar-99 1,970
No T7PSL2-1 swiichwe =iy
No 77PSL2-1 switches mfyg
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Low Cost
Automotive Pressare Switches

TI's preszoce switches provide Jow cost, on/off
coatrols for many setomotive systems, The
snap action disc rescts to chamging presmare by

© revessing s curvature and activeting slecirical
switch eontacs.

Key Fastures Inclnde:

* Designed for sderhood environment

* Desigued for lime or pwnp movt spplications
= Lowweight

* Cusiom packagiag for specific application needs
¢ Antomofive tamperatate range of -30 to 125°C
. qulﬂmﬂbdﬂﬂlw]*

* Industry proves since 1934
29 3m 99 BID QINSST HSdadgupy

INSTRUNENTS Design Overview
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. Key Feptures Inclade:

Pressure Swiich COE

mens : | Hydraslic Pressure Swhiches

Low Cost
Automotive Pressure Smtches

TI's pressure switches provide low cost, on/off
comirols for many stucreotive systems. The
mmdm:mmm:rmnby '
reversing its curvature and activating clectrical
swilch coatacts.

* Designed for yndersond enviromment
* Deaigned for limo or pesp mount applications

* Low weight .

Custom paciaging for specific.application noeds
= Autowative tesperainre range of -3¢ to 125°C
= Nommally open and normaBly closed contact logic
* Indusiry proven since 1984 o)
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# 'n‘-;IAS Hyd mulic Pressure Switches

Low Cost
Awtomotive Pressure Switches

TI's prossere swilches provide low cost, oa/off
controls for many automotive systerns, The

snap action disc reacts to changing pessure by
reversing its curvature and activating electrical

switch contacis.
* Desigmod for undorkood emvirosssen '
* Designed for line or pemp mount spplications Dypical Applicatiany
* Low weight : . HC:M
» Cusiom packaging fr specific application needs * Power Stecring Systems
g « Aulomotive scmperature range of -30 to 125°C * Cruise Contrel Sysiems
§ + Normally open and narmally dloscd contact logic * Brake Systens
2 » industry proves since 1984 ¢ Tragsmissions
s 2% Jun 9% BED 05ON357 HPSdesignppl i » Suspcosion |
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Hydraulic Pressore Switches




Hydraulic Pressure Switches

S - SHAPED SPRING
NORMALLY OPEN

A At A A P
™
¢

A

NORMALLY CLOSED

S - SHAPED SPRING

L - SHAPED SPRING
NORMALLY CLOSED

T-NHT8A 014008
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TI1 77P8 Test Synopsis

This document is & iynopsis of tests conducted by Texas [nstruments duciag the 77F5
investigation. The intent of thin document s to highlight test findings which drove the
investigation to its current gate, Throughout the investigation, several tests wers
conducted with the same objectlve. When each objective was met, offbrts ware refocused
10 obtain & now level of understanding and to sstablish & new aet of objectives. As such,
tests have been categorized into (5) levela, repracanting the leval of knowledge obtained
ﬁ'nmthcpuupoftuumndl.tdsd Each level iz listad below with a short description of

the ohjective:

Level 1 Create 1 luboratory switch ignition without any restrictlons on methods.

Level 2: Creats 1 Inboratocy switch ignition using only condhtions found in the switch
aperating axviroament. :

Level 3: Understand the boratary ignition mechanism.

Lovel 4: Compare tactors contributing to laborstary ignitian.

Leovel 5. Evaluate recommendetions.

Refer to Bumka Prasaure Swith Tost Log.
Level 1 Objective: Datermine if'a switch igniticn can be created in the lborstory.

» Testl

Objective: Determine if switch ignition can ocour under the follewing
laboratory conditions:

Switch comact cavity Booded with brake fluid mixed with varying
amounts of % B0,

14 volts applied 1o one terminal, second terminal eloctrically floating.
{No elscirical lond ecross switch terminals).

Switch hexport electrically groundad.

Ratults: (8) samplea wero testad total:
(2) with 4% HyD in brake fluid.
(2) with §% Hy0 in brake fluid.
{2} with 10% HyO in brake fluid.
(2} with 75% H30 in brake fluld,

N ignition cccurred. No significant temperature rise obsarved in all samples.
mhwm&mﬂ.s mAmps to 5 mAmps over a period grester than
- (250) hours.



v Test2

! : . , Objective: ‘Detsorine if switch ignition can occur under the follawing labarato:y
: - conditions: -

Switch contact ficoded with brake fluid.

14 volts spplied {0 one texminal, second terminal connected to 2 14 )
resistor which is tied to ground. {1 Amp load across switch torminals).
Switch hexport electrically grounded.

Raitilts: {2) samples were testsd. No ignition occurred. No significant
temperaturs rise gbaerved for 8 period over (250) hours.

Conclusion: A (1) Amp load through switch terminals did not igniits brake fhid
in the contect cavity of switches.

* Toxtt

! | - Objective: Duuuuned‘mudugnlﬂonmnmundarthaﬂ:ﬂwha
. - Inboratory conditions:

. I-quuhuuunmlladiumm::mnfthsm
. Power appliad to tha heater slemant untl] plastic bess melts.
b Spark penarsted in comtect cavity of switch,
Bﬂhﬂmdpnllulmtbmnmty{wdm]udlhuntmth
coatact cavity (dry devica).

Results: (2} dry devices wore tested and (1) wet device wad tested. Ignition
oécurrad in il devioss,

Wet dovice: The internal temperaturs of & wet device reached 660°F. A haole
burned through the bass of the switch (closo to the hoating olement). The applied
q:utmhdthuﬂmmlnthummmuvhynﬂhuﬂmhmdmlﬁdthnhm
raxterinl of the switch.
Mhmﬂtummﬂnhdwmmhﬁmlm. The -
switoh base flopped over. The applied spark ignited the fumes in the contact
cavity of tha switch and engulfed the base material of the switch.

Conclusion: A switch ignition can ocsur under the Following labotatory
conditions;

Haater slsment instaitad in the switch contact cavity.
5 watts of power dissipated in heating slement.
Spark genersted ln the contact eavity of the switch,

. Brake ﬂl.ud did not cantribute to the ignition process.
T-NHTSA 014009
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Level 2: Objective: Detarmine if & labaratory ignition can occur using only switch
componsnts and elements faend in the switch enviratmet.

¢ Tast B4

Objective: Determine if corrosive degradation of switch electricel components
Gan cause an incresss in electrical resistance {and thua o source nl‘hut} in the

‘switch, which mxy lead to an ignition.

Resulty: (1) out of (15) semples tested increasad resintance to 5 05, A solution of
5 wit, % NaCl in Hz0 can cormode the elecirical components of the switch and
cause a0 increasa in electrical registance. Repeated injoctions of the salution of
5 wt. % NaCl in Hy0 into the comtact cavity of a switch, with the switch
continuounly powered &t I4 Valts, can cause an ignition

 Conclusion: A switch ignition can oecur under the following lehoraoey
conditions: .
A sohution of 5% NaCl in Hy0 ts injected into comtact cavity of & switch

Continzous 14 Valt power applied to the switch.

Huoport is grounded.
Cuyrent 15 limitsd ut 1S Ampa.

=« Teatbec

Objective: Determing if brake fluid with metal shavings is conductive anough to
‘creste an ignition,

Reeulty: ﬂ}dwwwnhmﬂummdumm No significant
current increase datacted. -

Conclusion: Metal shavings did not significantly increass conductivity hrake
fluid. Current levela messured wece well bolow levels necassary to create an-

o Teat7

Objective; Detecruine if switch meets cycle life specification,

Rasults: Tests conducted during the first quarter of 1999 show that switches
excond cycle life specification.

In the first quarter of 1999, a total of (42) 77PSL2-1 snap switches were impulse
tapted to over 1,000,000 cycles with only (1) leak below 1,000,000 sycles, which

T-NHTSA 014010

T1 TIPS Tt Bymapaix 062299 .



occurred at 728,000 cycles. A Weibull analysiz showed 99.9%4 relinhility at
500,000 cycles at 95% confidence level.

Conclusions: Switches meet cycle life specification. First quaner, 1999 tegis
confirm impulse test findings made during the period batween 1991 and 1992,
During that period, {6) iznpulse tests on 144 devicas of S7PS and 77PS
construction, bad no leaks when tested to 500,000 cycles. A Weibull anglysis of
fast quarter, 1999 tests, showed 99.9% reliability at 500,000 cycles at 95%
confidence level )

e Tast 15a

Objective: Determine the long term comrotive effects af brake fluid on the
electrical companents of switches which are continucusly powered st 14 Volts.

Results: Test was suspended after 550 hours of testing. (6) snmples were testad
with continuous 14 Yolts power. The contact cavity of (4) switches coataloed
newr brada finid and (2) switches coptwined old brake flrd.  Switches with old.
brake finid drew vary little hexport ourent and showed & decrcase in liexport
ourrent over time to less than 1/10 mAmp. Samples with new brakes fluid showed
an increass in hexport current to over 20 mAmpa towsrd the ond of the 550 hours
of testing. Analyses of (1) sample with now brake fluid and (1) sumple with ald
brake fhud revaaled electrolytic corresion of the coatatt arm of both switches,
Thare was a onch lower level of corrosion in the smpls with used brake fluld
than the sample with new brake fuid.

Conclusion: Brake fuid in the contact cavity of switches, which aro nt 14 Vals
contim:otis power for over 500 bours, can cause slactralytic corrosion of the
switch contact arm xod an increass in hexport currant.

¢ Tem17

Objective: CQuantify the long term corrosive effects of new brake fluid on the
slectrical components of switches under the following laboratory conditions:

Contact cavity of switch flooded with new brake fluid.
Switches at continucus 14 Volts power,

Switchea subjected tq vibration for () hour per day.
Switches subjected to 100°C for (1) hour per day.

Results: Test quspended efter (312) hours. (50} samplas tested. The averago
hexport current draw after {312) hours is 1.9 mAmps with o standard deviation of
1.8 mAmps. These regults are consistent with results previously found in Test
15a at the 300 hour point.

TI-NHTSA 014011
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: o Conclusion: New brake fluid in the contact cavity of switches, has not caused an
) {ncrease in hexport currexit after {312) hours at contintous 14 Volts power.

[, : Level 3: Objective: Understand the laboretory ignition process, determine the current
2 _ path and establish 2 repeatable ignition mathod.

s Tastbb

Objective; Understand the ignition process, detarmine the current path
and establizh & repaatabls ignition method.

T Results: WMHWMWMMGFIHWHQf
i 5 wt. % NaCl in Hz0 into the comtact cavity of switchas, has regaltad fn
repeatehility rate of spproximately S0%. Plots of haxpart current varses time
show n increase in current untll the point of ignition.

Cotclusion: A repeatable laboratory method for switch ignition was

_ estabfishad Eased on bexpoct cusrent messurements, the carrend path ix fom,
- switch tarminals to bexpoct body.
| ‘ When a solution of 5 wt. % NaCl in H30 is repoatedly injectad into the contast
Iy ' cavity of powored switches, electrolytic corrosion of the switch terminal
o resulta in an increase in terming] resistance. When sufficient power is deawn
- _ thremgh the corrosive resistance, switch elaments beat up and bagin to glow
bot. A bole burns through the switeh bage indignition oscurs. There ix arcing

hwmwmmmmmmmmmwmm

Level 4: Ohjactive: pruelﬂmhmvmlbluhﬂumn;mm;m
eitablished laboratory ignition method

o Test l3a
Objsctive: Compate virious fluida in the established ignition method.

Results: The follewing fluids were tested.

{(HNaClin Hy0.

(1) tap water

(1) min water

(1) used brake fluid

(1) used brake fluld with 5 wt, % Ha0

(1) now bralee fiuld

{1) new brake fluid with 5 wt. % H0

The switch filled with 5 wt. % NaCl in H;0 resulted in gn ignition when average
mnmmmzsmn Switches that were filled with tap water and
mnmmdmlnnthmlﬂnﬁmp:m:ﬂ)hwtutmd:howed[mlengmuf
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corrosion. Switchea Hiled with 1 matrix of new and used brake fluids, with water
and without water, all drew less than 3 mAmps hexpart Gurrent dravw and showed
o ngm of cormosion over the (24) hour test.

Cmr.lr.mun. Brake fluid is not conductive enough ta cause the slactrolytic
corrosion and nacessary current draw to create an ignition within a 3 hour [ab teas.
Because of its’ significantly higher conductivity, an janic rich fluld such as NaCl
in Hy0 can cause an ignition in & 3 hour [ab test exposure..

» Testls

Objective: Cmpu:hipﬁﬁmchmﬁnﬁuufmmplminumkﬂhm
materiel,

Results: When 5 wt. % NaCl In F0 was injacted Inro gwitches with difforan
base matecisls, the following results were chitained: Callanex 4300 ignited 3 out
of S attempts. Noryl ignited 2 cut of § sttempts. Zytel ignited 1 out of 5 stiampts.

Conclusions: All plagtics tasted can ignits uaing the mblilhdhhorm
ignition method.

s Test15b

Objective: Determine if switch ignition can otcur in the vertical posltion and 45°
orientation. Determine if switch ignition can cocur and at difforont rotational

ungles in the 45 orlentation.

Results: Switch ignitions oan ocour in both the vertical and 45" orieatation using
tho established [aboratory ignition method.

Conclusion: Switch ignition does not appear to be sensitive to vertical orlentation
versed 457 orientation 1of 1o rotational angle in the 45° orientation.

Level 5 Objective:
Test 16
« Objective: Text propased relay circuit.

Results: (1) switch was injocted with a solution of 5 wt. % Nacl in Hz0 and
plnudmﬂzpmpnndmtfmth:rmdrmithr{ﬂ}m The curreat draw
recmined constant at 150 mAmpa througbout the test. Thore wes na activity
observed and the contact arm remained montly intact.

(L) switch was brougiu 1o an impending burn condition using the established burn
method. An impending burn is = condition whese a corrosive reslstance has built

TI-NHTSA ﬂﬂﬂﬂ
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up in the switch and an tgnition is imminent. The switch was then placad in the
propased relay circuit for(18) haurs where it drew 160 mAmps, showed no visible
nctivity and did not result in an ignition. '
Becausa the proposed reluy circuit acts as a resistor which limits current to the
switch, the maximum power to the switch is [imited to . 75 Watts. A resistlve wire
was wrapped arcund the base of (1) switch and 0.75 Watls of power wasg '
dissipated in the wire. The wire became warm to the touch but had no affact on
the switch.

Conclusion: 0.75 Watts, the maximum power in tha propozed circuit design, ig
inmufficient to cause substantial electrolytic corrosion or significant ewitch
torminal heating, which is necessary to create an ignftion. In pravious tests, using
& vesistor wa the heating element {ase Test 5, approximately 5 Wants of power was
necedsary to create an ignition.

TI-NHTSA 014014
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Braka Pressws Switch Test Log, Updaled 5722/60
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Braka Prassine Switch Test {ng, Updated 672200
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Brake Praxsune Switch Test Log, Updaiagd 82209
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TEXAS INSTRUMENTS INC.

MATERTALE & CONTROLS GRODP l

PARTS LIST | PROJECT

EXPLOSION

FRESSURE SWITCH

.TLE:

— -

011
I
01l
!

021!

!
021
!
021
1
03!
!
03!
l

LVICNT | QTY/UM

| NUM:

1!

Y

REF
1

3l
!
4!

I
Sl
I
6!
!
71
!

o

ToW 725 Q1 02 -

3423

|

!PART NUMBER:
!DRG PFX!

SITE

TIPSL2~-1
NOM: T1PaL2=]

- - - - L1 ]

!REV LTR: L CL3: 650
!ECN INC.DT: 9B/02/24

i

{CUST P/N F2VC-8F924-AB)

IRV

NOMENCLATURE/PARM DATA

- G

36552-1
36952-1
27755-10
277598H1
46513-2
46515
Jseee-1
Jceen
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74916
A ADAIMA

I
I
|
!
!
!
I
!
I
1
!
!
!

PRO

' !F:ﬁ.u: ASSEMBLY
A:EASE ASSEMELY

“aasE (sRowy;
“:amnnmm TERMIHAL
DI[HuvABLE TERMINAL ASM
H:unvmn TERMIBAL

° |RrvEr

G

washer
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e femle e — g W SR AR i dem e e ey YR T Y ML FEE TEE I B e

241
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1
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6!
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v
Vv

Nk’ m— —— e N N Bl e e e e . gy mEy RS b

IBPRING ARM
Bl

1SPR MAT'L STR SPEC{(.216 LBS/K)
D! -

{MOVABLE CONTACT
D!

'SENSOR ASSEMBLY
Wi .

IMOD SAE J512 HEXPORT® .~
"H!

1 GASKET
i

lcup
F!

[ SEAL
c! |
[KAPTON STRIP SFEC {.175 LB8/K)
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Fl

I SPACER
J!
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n2!
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011
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o1l

gl1!
!
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201 .
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I
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28
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74797-1 L
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A ADAIMA

| 18PACER
1 g
{ IKAPTON TAPE (.100 LBS/K)
1 FI o
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1 TR |
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! |ENVIRONMENTAL SEAL
I LI .
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2t 74219-1 { ICRARTON

02 291 1
- I ] 1 ! 74219 B+ 1
02! 10! 3 1 31 - 74218-1 !  1ROW SEPARATOR
i t ' | 74218 ] | D!
021" 311 2 ! 41 2731%7-1" !  IDEVICE SEPARATOR
1 ! S I 27317 | ot .
-1 321 AR ! 5! 13608-4 ) |  |CLOSURE TAPE
1 | ' I ! 135D!-4 1 1

T T - - S by ——

| HOTES, REV. UITE,DISTRIBUTIDN OPERIEIHG CHHBIETERIETIEE SFECIAL REQUIREMENTS !

P O N o N N N S N ok N N S e O N N Wy S [ B e B - N .

PEV DESC: CHG 74408-1 TO 28744-1 ! CCR HFPHDvlL DATE: SB/02/24
_DFTG KORK GROOP: PRECIHION COMTROLS 1 ECH DRIGIHETDR- DI T HA
NoTBRS:

1 = ACTUATION PREESOURE =-===~sw=rassaeece 50 ~150 PSIG
2 = RELEASE FRESSURE - -== 320 PIIG MIN.

3 - DEVICE TC BE MARKED PER CODING SPECIFICATION 75871-1

TCK 725 Ol D2 : A ADAINA FRO




‘LBETAILED REVISICN DESCRIPTION:

99 CR M39209, 28744-1 CONTACT (MOV) WAS 74408-1
STOCK DISROBITION
. FINIGHED DEVICES - D5E
PARTE & SUB ASMS - USE sUBS, HOLD PARTS

TCW 725 01 02 A ADAIMA PRO
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TEXAS IMATRUMEWTE INC. I _Hnm:n:nns-lagcutlnpl GROTP i
PARTS LIST | FAOJECT . IPART NUMBERI( TPSLA=1 IREV LTR: H CL&) &30
EXPLOSTON 1 MUMi1 3423 ITRG PrX: UM TTRALS-1 IEEH INC.DT: B3B/Q2/24

ITIE: PRESSURE SWITCK
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t { 1 1 74219 S :
o2l a0t 3 1 31 Tizle=-1 [ IROW EEFARATOR
I 1 1 1 74218 b -
: ull :1! 2 1 41 2771 | {DEVICE SEPARATOR
; 1 27317 1t
ﬂ!! az! AR I By 13608-4 ! ICLOSURE TAPE
| 1 1 1 136084 1 !
| WOTES, REV,DATA,CISTRIBUTION, OPERATING CEANACTERISTICS,SPFECIAL REQUIREMENTS !
REV DESC: CHG 74408=1 TO 26744-1 ! CCP APPROVAL DATE: 58/02/24
nrin WA nnuur: PRECIAION CONTROLA | ECK ORIGINATOR: DI T HA
WOTES: : S
1 = ACTUATION PRESSURE 90-180 PIIG
2 - RELEASE PRESSUAE 20 PIIG MIN.
3 - DIFFERENTIAL PAESSURE —-————===———— 55 PBAI MAX.

4 - DEVICE TO BE NAREED PER CODING SFECIFICSTION 75871-1

‘DETAILED -REVIBSICN DESCRIFTIGH:

A9 CR iﬂliﬂﬂ 20744=1 CONTACT (MOV) WAS Td408-1
STOCK DIAFOSITION -
- FINISERD DEVICES - UPE
- WARTS & OUB ANME - UNE SUBS, EOLLD FARTA
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. 1 HOTES, REV. DlIﬁrDIETRIBUTIDH;UPEEATIHE CHARACTERISTICS, SPECIAL REEUIREHENTE !

REV DESC: CHG Tllﬂﬂ-l T™O 28744-1 ! CCB IHPRDUIL DATE: SH/02/724
DFT> WORK GRQUP. PHECISION COWYTROLS I BCN ERIEIHATER' DI T HA
HUTEH= :

1 = ACTUATION PRESEURE ==mm= Smmm - _BD-IEU PRIC

' 2 = RELEASE PRESSURE r=mm-~w==mucc=wewe—s 20 PSIG MIN.
_3 = DIFFERENTIAL PRESSOERE ==wemmscemma=== 35 PSI MRX.
TCW 725 01 02 . - A ADAIMA - BRO
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" . 4 = DEVICE TO BXI MARKED PER CODING SPECIFICATION 73871-6.

DETRILED REVISIOW DEBCRIPTION:

99 CR M33209, 28744-1 CONTACT (MOV) WAS 74408-1
STOCK DISPOSITION
FINISHED DEVICES - OSE
PARTS & SUB ASM3 - USE SUBS, HOLD PARTS
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.0i% WIDE X .002 DEEP REF,
INSIDE R.410-.47%0
E NOTE 10 i

.070
lﬂ

001 _MAX.” EURR ALLOWED
IF TUMBLED .008 MAX. R.

.63 9l€
0=
®
l“""""--_.._..

.008-.013 X 42
OHAMFER

NOTES:

I, PART MUST BE FLAT 7O WITHIMN 006 T.I1.R..

DIAMETERS MARKED WITH Y& MUST BE CONCENTRIC TO WITHIN .004 T.1.R.

3. PARTS TO BEE_SHIPPED. ISSUED, AND STORED WITH .AF'FI..IED HUS'I" FREVENTIVE BEFCRE

8. BIM."A" TD BE MEASURED WITH STANDARD WASHER GALGE.

0.

. THESE SURFACES MUST BE SMDOTH AMD FREE OF ANY PLATING ASFERITIEE O

PLATING. AFTER FLATINE PARTS TO BE BRIPPED, ISSUED, AND STORED IN EZALEC
PLASTIC BAGS.

. ENTIRE THICKMESS OF PART MUST BE HARDENED BY AN INTERUPTED QUENCHINI PROCESS.
. NG TODOL HARKS ALLOWED IN THE SHADED ﬁFEﬁ O BEVELED SIOE OF HWASHER. o0

. THIS PART IS LOT COMTROLLED, ANY PRESS CHANGE, MEW SETLP, FI..IH'CH CHANGE, MADR .-
TOOL WORK OR MATER

]M. LoT. CHAFEE HILL SIGNIFY START OF A NEW LOT. N2 HINIMUM

LOT SIZE. EACH BOX WIiLL HAYE A LOT NUMBER. EACH LOT WILL HAVE IT'S5 GiN =
PACKING SLIP WITH LL'iT IDENTIFIEATIDN

MATERIAL CERTIFICATION REOUIRED WITH EACH SHIPMENT.

INCLUSIONS. (1.e. NO FROSTED EFFECTS DR PARTICULATE CONTAMINATION ~
IN THE PLATING,) h
1DENTIF ICATION MARK M.LDHED BETWEEN R.470-.410. IDENTIFICATION MARH MAY BE W
OME STRAIGHT DR CURVED M EODE SHALL EE CLEARLY VISIBLE AFTER PLATING.

NO EURR DR SHARF EDGES FERMITTED
L]

THIS DHG. SUPFRSFDES 27633 REY."C* DATED B-28-£5,
Y LA RS R
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