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1. 0 ABSTRACT 

This contract was issued to Statham Instruments to cover a program
 

for the design, development, fabrication, qualification testing, and
 

delivery of 2 each, Electronic Pressure Switches: The pressure
 

switches were specified in NASA Specification 2OM42121, Revision A,
 

dated September 15, 1965, entitled "Switches, Absolute Pressure,
 

Electronic". The contract consisted of the following four phases:
 

Phase I Design and Development
 

Phase II Fabrication of 2 each, pre-flight certification switches
 

Phase III Pre-flight certification testing
 

Phase IV Fabrication and delivery of 2 each, prodaction pressure
 

switches
 

This report is the final technical report for this contract. It
 

covers the work performed during the entire contract in a compre­

hensive manner and is self-contained Detailed technical information
 

was previously supplied in the monthly technical progress reports
 

submitted during the contract period
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2.0 SUMMARY 

A four phase project was undertaken, and successfully completed, 

to develop a Calibratable Electronic Pressure Switch in accordance 

with George C. Marshall Space Flight Center Specification 20M421 

This contract was received on March 7, 1966 and work immediately 

commenced on Phase 1 This phase was for the basic design and 

development of the Pressure Switch designated as Statham Instruments,Inc 

Model SP Ill 

The salient features of NASA/MSFC Specification 20M42121 were a 

high accuracy pressure switch, rugged vibration environment, wide 

temperature range extending to the cryogenic region, and a separate I 

pressure calibration port which is isolated from the system pressure 

port. Statham Instruments bad extensive prior experience with-analog 

output pressure transdicers capable of meeting the accuracy and 'I 

environmental requirements. These transducers consisted of a than 

film strain gage sensing element and an integrally packaged solid­

state electronic feedback amplifier using the Statham "amplibridge" 

principle.
 

To produce a pressure switch using this basic analog pressure 

transducer required the development of an electronic switch and an 

isolated pressure calibration feature 

The electronic and mechanical design underwent several design 

transformations culminating in a design consisting of the following I, 

basic features-

I. 	 Thin film strain gage sensing element employing a double­
diaphragm and bending beam. 

2 	 Amplibrdge analog amplifier 
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2.0 SUMMARY (continued) 

3. Trigger circuit
 

4. Power switch
 

A prototype transducer was built and thoroughly tested. Test 

results were generally within specified limits except for system-to­

calibration port pressure correlation. Phase I work was completed ii 

on August 31, 1966 and this design was submitted for approval. -

Design approval and authorization to proceed with Phases II and III 

was received on September 21, 1966. The specification was revised
 

to allow a bias betwen the system and calibration port switching 

pressures while still retaining the original tolerance between all
 

switches of the same type. Two Preflight Certification Pressure 

Switches were fabricated in Phase II and tested in Phase III in 

accordance with the contract and an approved test procedure. The 

pressure switches satisfactorily passed the test requirements) the 

formal test results and design drawings were submitted to NASA/ISFC 

for approval on May 31, 1967 

Approval of Phases II and III and authorization to proceed with 

Phase IV was received on September 14, 1967 Two production pressure
 

switches were fabricated in accordance iith the approved design
 

drawings and tested in accordance with an approved acceptance test
 

procedure The pressure swatches satisfactorily passed the speci­

fication requirements and were submitted for delivery on April 30, 1968 

thereby completing the contract. 
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3.0 INTIYUCTION
 

Pressure switches are divided into the two general classes of 

mechanical and electronic. The primary difference lies in the 

method of obtaining the switch function The mechanical approach 

has been the conventional design used for most applications It 

consists of a diaphragm, a bellows, or similar element which displaces 

as a result of applied pressare and ultimately actuates an electrical 

switch at a discrete pressure The mechanical switch requires no 

electrical power input. It is entirely passive and mechanical in 

nature except for the electrical switch function output. It requires 

a relatively large mechanical displacement to actuate the electrical 

switch and is thereby susceptible to errors in a high vibration 

environment.
 

The electronic pressure swatch differs markedly from the mechanidal 

switch in that the switching function is obtained electrically by 

means of a trigger or voltage comparator circuit. This switching 

mechanism does not require a mechanical displacement in itself 

However, it does require an anlog voltage input to the trigger or 

comparator circuit. This analog voltage input is derived from a 

diaphragm or bellows, similar to the mechanical pressure switch, and 

an electrical pickoff. The significant difference being the electrical 

pickoff requires a much smaller mechanical displacement and therefore
 

can be designed to be significantly less susceptible to a vibration
 

environment. The electronic switch does require electrical power 

input and has active circuit elements.
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3.0 INTRODUCTION (continued)
 

Statham Instruments, Inc. had extensive experience prior to the 

contract in the design and manufacture of precision pressure 

transducers with an analog voltage output. The latest design 

consisted of a thin film strain gage sensing element and a solid­

state feedback amplifier using the Statham amplibridge principle. tI 
ii 

This existing design was therefore used as the basic analog pressure :1 

sensing element of the calibratable pressure switch and did not require 

additional development work under this contract In order to develop i 

the pressure switch, work was performed on the additional features I 

unique to the calabratable pressure switch, namely, the pressure 

calibration feature, electronic trigger operating from an analog 

voltage, and electronic power switch, and system integration with 

the analog pressure transducer. 

The thin film strain gage pressure transducer manufactured by 

Statham consists of two basic types The first type, shoin in 

Figure 1, is a flexure with the strain gages deposited on the back 

side The strain gages measure the pressure induced stress pattern 

in the flexure. The second type, shown in Figure 2, is a beam-diaphragm,: 

combination. The diaphragm acts as a force collector and transmits a 

pressure indaced force to a bending beam. The strain gages are 

deposited on the bending beam and measure the force induced stress 

pattern in the beam. Within the common design configurations, the 

flexure-type sensing element is generally limited to ranges of 100 psi 

and greater. The diaphragm beam type is typically used for ranges 

lower than 100 psi but can also be designed for higher ranges. 
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3 0 	 INTRODUCTION (continued) 

The Statham "amplibridge" amplifier is shown conceptually in 

Figure 3. It is a solid state servo amplifier which incorporates 

the entire amplifier as well as the strain gage bridge in the feed­

back loop. The amplifier consists of a two stage differential input 

and differential output circuit. The circuit was designed to amplify 

the typical strain gage signal of 10 to 30 mV to an output level of 

5 volts. 
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4.0 	 PHASE I 

4.1 	 Strain Gage Sensor 

The specification required that the switch actuate at 25 psia and 

withstand 75 psia without impairment of performance. Considering 

only the sensing element, it would follow that a 75 psia full scale 

transducer would be used However, the analog signal for switching 

would only be one-third as much as desired from an overall system 

requirement. This would necessitate an increase of 3 in amplifier 

gain In view of the high accuracy requirement and the low temper­

ature operation where amplifier gain is a prime important conszderaton'r 

it was decided that a 25 psia full scale transducer is required. II 

Adequate overload protection in the form of a positive stop was then I 
required to prevent the 75 psia pressure from impairing the performance] 

Two basic types of sensing elements used for pressure transducers 

were described in the Introduction Section of this report. Fbr both 

types an overload protection is effected by limiting the travel of 

the center of the diaphragm with an overload stop For the beam 

transducer, the bending beam and strain gages are effectively Ii 

prevented from being overstressed while the overpressure is developed 

across the diaphragm With proper design, this overpressure is within 

the elastic limit of the diaphragm and will not impair the switch 

performance For the flexure type transducer, the overpressure 

developed across the diaphragm produces additional stresses In the 

strain gages, even though the upscale deflection of the center of the 

diaphragm has been limited by the stop Thus, the beam type appears 
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4 1 	 Strain Gage Sensor (continued) 

better suited for this overload application. However, the 

diaphragm type is simpler mechanically and less vibration 

sensitive.
 

Initially, prototypes of both sensor types were constructed and 

evaluated for this application. Based on test data and a theor­

etical analysis it became readily apparent that the beam-diaphragm­

beam 	type sensing element was superior to the flexure type for this 

contract. The primary reasons were:
 

1 The 25 psia range was difficult to obtain in the flexure 

type 	sensor.
 

2. 	Marginal overload capability for the flexure type sensor
 

3 	 The diaphragm-beam type sensing element was more adaptable 

to the pressure calibration feature requirement 

After the initial prototypes, all work was suspended on the flexure 

type sensing element. The final mechanical configuration of the 

diaphragm-beam sensing element was determined by the calibration 

feature requirement and is described in that section of the report. 

4t2 	 REMOTE PRESSURE CALIBRATION 

The specification required that the pressure switch be capable of 

remote calibration checkout using a pressure stimulus. The calib­

ration pressure system was required to be isolated from the measuring 

pressure system without the use of check valves or similar devices. 

To accomplish this design feature required two separate pressure 

actuated diaphragms coupled to the sensing beam. The measuring
 

(primary) input is hereafter referred to as the system pressure 
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4.2 	 Remote Pressure Calibration (continued) 

and the calibration input as the calibration pressure 

The calibration feature of the pressure switch required a correlation 

of 0.2 psi (0 8%) between system and calibration pressurization. This 

specification required a precise match between the effective areas of 

the two systems, or some method of adjustment to assure the 0 2 psi 

correlation. Initially, prototypes were fabricated using a finite 

stiffness calibration pressure bellows with a controlled gap to the 

system's pressure diaphragm. By adjusting this gap, the required 

correlation could be maintained on a production basis. In addition,
 

with the optimum calibration bellows stiffness and gap, the calibra­

tlion bellows does not require a positive system pressure to prevent 

chattering against the sensing diaphragm under vibration. 

ti 

This approach was reviewed with NASA/MSFC personnel and it was stated 

that the system pressure carmot be controlled and the calibration 

pressure correlation is desired over a wade range of system pressures 

Unfortunately, this stiff bellous adjustable gap technique was 

dependent on the actual value of system pressure and therefore was 

not an acceptable concept. This approach was discontinued in favor 

of a 	 soft calibration diaphragm with essentially no stiffness. 

The soft calibration diaphragm concept required a diaphragm stiffness 

of less than 0.2 psa (0.8%) in order to meet the system-to-calibration
 

pressure specification requirement. Ideally, the calibration diaphragm 

stiffness should be zero, but this is theoretically not possible Due I! 

to physical and practical limitations on minimum diaphragm thLckness 

Page 11 



4 2 	 Remote Pressure Calibration (continued) 

and maximum diameter allowablej a minimum limit of finite calibration 

diaphragm stiffness is achievable. In high pressure ranges it is 

possible to reduce the diaphragm stiffness to an insignificant 

percentage of the total stiffness and essentially achieve the 

intention of the specification Iowever, for a 25 psia range 

pressure switch this was not practical and a system-to-calibration 

pressure correlation bias outside the specification limit resulted 

The final design configuration is shown conceptually in Figure 4 

Both the system and calibration diaphragms are identical in configur­

ation This assures constant correlation independent of system
 

pressure value The diaphragm design is for the minimum stiffness 

possible with the primary system stiffness supplied by the bending 

beam This design concept assures the minimum practical systems-to­

calibration pressure correlation. By using identical diaphragms for 

both the system and calibration diaphragm, a repeatable correlation 

factor (bias) is obtained. The mathematical force equations of the 

double diaphragm configuration of Figure 4 are. 

System Pressure Operation 

Kti = Kd + Kb (1) 

Where Ktl = total stiffness 

Kds = system diaphragm stiffness 

Kb = beam stiffness 
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4.2 	 Remote Pressure Calibration (continued) 

Calibration Pressure Oeration 

lt2 =K c + %s +1% (2) 

Where Kd= calibration diaphragm stiffness 

Correlation 

Kt2 - tl = dc (3) 

Thus, it is apparent that the correlation can be reduced 

to zero by reducing the calibration diaphragm stiffness to 

zero. Since this is not possible, a method of compensation
 

is required to reduce the correlation error to zero. 

During Phase I, a mechanical conrpensation method was conceived 

and evaluated on a preliminary prototype basis. This compensation 

technique is shown in Figure 5. It involves the use of a coupling
 

sprang between the calibration diaphragm and system diaphragm When 

calibration pressure is applied, the coupling spring is mechanically 

bypassed and Equation 2 is valid When system pressure is applied, 

the coupling sprang is actuated and adds an additional stiffness term i 

to Equation 1 and the force equation becomes.
 

Kit = Ks + Kb + Kc 	 (4) 

Where Kc = coupling spring stiffness 

Thus, by proper design it is theoretically possible to reduce the 

correlation error to zero even though the calibration diaphragm has 

finite stiffness. The test results indicated that the concept was 

practical but required substantial additional development work. 
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4.2 	 Remote Pressure Calibration (continued) 

Correlation (continued) 

An alternate electrical method of compensation for system-to­

calibration pressure correlation was also conceived during Phase I. 

This pressure switch is of the electronic type and uses an analog 

pressure transducer sensing element. Therefore, it is possible to 

electrically bias the pressure transducer when in the calibration
 

mode 	 to compensate for the correlation error. This technique 

requires the addition of an electrical switch, either internal or 

external to the pressure switch package, which would apply the 

required bias. This compensation concept was submitted to 

NASA/ 	SFC for consideration.
 

4.3 	 ELECTRONIC CIRCUIT 

The electronic section of the pressure switch consists of the 

analog signal amplifier and the switching circuit. The amplifier 

raises the strain gage transducer millivolt signal to the voltage 

level required by the switching circuit. The amplifier concept was 

described in the Introduction Section of this report. The switching
 

circuit consists of a trigger and a power switch. The trigger
 

changes state at a discrete voltage input and provides the drive 

signal to the switch circuit Thus, an analog pressure signal 

is changed to a switch function. The trigger circuit permits 

independent electrical adjustment of both the swatch point and 

the hysteresis. The electronic circuits of the pressure switch 
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4.3 ELECTRONIC CIRCUIT (continued) 

are the convential type. The primary development effort required 

vas to design these circuits for cryogenic operation with a switch 

rating of three amperes. The final circuit schematic is shown in 

Figure 6. 

Transistor Q1 and diodes CR2 through CR5 form a regulated DC power 

supply which provides excitation voltage to the transducer bridge and 

B+ to the electronic circuits. A standard Statham cryogenic amplifier 

raises the millivolt output signal of the strain gage transducer to a 

high level voltage output.
 

The output of the amplifier is fed to a multi-stage flip-flop circuit 

consisting of transistors Q8 through Q12. Transistors Q13 through Q16 

form the switching circuit. The output of the flip-flop is fed to the 

base of Q15. When this transistor saturates, the switching circuit 

causes Q13 to saturate in the conducting mode. Q13 is normally in 

the non-conducting or off mode. In this manner, the positive pole 

of the DC power line is fed to pin B of Jl. Reverse polarity 

protection is provided by diodes CRl, CR8, CR9, and CRll. 

For the pressure switch application of this contract, the optimum 

design centers were determined to be.
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4 3 ELECTRONIC CIRCUIT (continued) 

Bridge resistance- 700 ohms
 

Transducer sensitivity, 3 mv/V
 

Transducer excitation: 6.5 volts
 

Amplifier gain, 350
 

Output signal change from 0 to 25 psia: 6.8 volts
 

Output signal at the switch point: 0 volts
 

The electronic components were mechanically packaged on two flat 

circuit boards with the exception of the larger power dissipating 

components. These components were mounted on a heat sank which 

supported the circuit board. The electronic circuit assembly is 

shown in Figures 7 and 8. These figures are photographs of the 

prototype pressure switch built during Phase I. This prototype used 

solder type printed circuit board construction. The pressure switch 

for Phases II, III, and IV used the same type packaging except weld % 

circuit connections replaced the soldered connection.
 

4.4 PRESSURE SWITCH SYSTEM 

The final pressure switch configuration consisted of the assembly 

of the sub-systems previously described in this section The pressure 

switch is shown in Figures 9 and 10. 

A Phase I prototype pressure switch was fabricated, using soldered 

electrical connections and tested for the critical parameter of the 

specification Test results are summarized in Tables 1 and 2 The 

prototype switch meets all the specification requirements except for 

the system-to-calibration port pressure correlation. A complete set
 

of drawings was submitted for approval to proceed with Phase II. 
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TABLE I 

SPHI s/N 14 

System Fort Switching Pressures 

Temperature Actuate Deactuate 
No Load 3 4 Amps No Load 3.4 Amps 

OF psia psia psia psia 

+75 24.94 - 24.97 24.57 24.60 

-150 25.17 25 17 24.9o 24.91 

+125 25.02 25.03 24.65 24.66 

+ 75 24.94 24 97 24 57 24 60 

Note: 28 V DC input 

Calibration port at atmospheric pressure 
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TABLE II 

spill S/Nq 14 

TEST PARAGRAPH SPECIFICATION RESULT 

Temperature 4.3.4.2 ..5 psi error band ±.j34 psi error ban 

Mounting Torque 3.2.2.2 Torque insensitive Torque insensitive 
at 7 ft-lbs , 

Deactuated Switch 

Output 3.2 12 < 0.5 V DC < O.O1 V DC 

Voltage Drop 3.2.8 2.0 V DC maximum 1.41 V Dc maximum 

Sinusodal Vibration 4.3 4.3.1 No chatter No chatter 

Voltage Regulation 3.2.11 Operate from 0.1%change at 
24 to 30 V DC 24 V DC 

IP 
Ii 
I, 

I, 
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5.0 	 Phase II 

Design approval of the drawings submitted in Phase I was received. 

Revision B to specification 20M421I was issued allowing a system-to­

calibration point pressure bias of 2.0 psia-maximum with a correlation 

of 0 2 psia from switch-to-switch. Two preflight pressure switches 

were fabricated in accordance with these drawings. A preflight 

certification test procedure was written and submitted for approval. 
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6.0 	 Phase III 

Model SPill pressure switches S/N 34 and 35 were tested in 

accordance with the approved preflight certification test 

procedure. The test report for this Phase is included as 

Appendix I. 

Data sheet pages 1 and 2 of Appendix I contain the initial readings 

on both switches, with all readings in tolerance. Noteworthy is the 

very low leakage in the deactuated mode, and the fact that 300% overload 

does not affect switching pressures. Page 3 contains Altitude Test 

results. As expected, a vacuum environment did not affect perfor­

mance since the switches are hermetically sealed The functional 

data on Page 4 did not vary significantly from the initial readings 

Temperature data are presented on Pages 5 and 6. Switch point 

variation between -150 and +1250F was only about one-half the allow­

able ±0.5 psi, and output voltage changed little. The functional 

data on Page 7 indicated no significant changes due to temperature 

exposure. 

Page 8 	presents the sinusoidal sweep data. Both units were pressure 

cycled 	during sinusoidal sweeps in three axes. Pre-vibration 

switch-on and switch-off pressures were determined to be 25.00 and 

24.72 	psia, respectively, for S/N 34, and 24.92 and 24.59 psia for 

S/N 35. Each switch was then vibrated in three axes while pressurized 

to within 0.3, 0.2 and 0.1 psi of its switch-on and sritch-off pressures. 

At no time was any undesired switching action observed on either unit 
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6 0 Phase III (continued 

Pressure was applied through the system port only, with the calibration 

port vented to system port pressure Switch output was fed directly 

into a 3300 cpS galvanometer of the Honeywell Vsicorder. No amplifier 

or relay, which might limit frequency response, was used in the output
 

circuit.
 

Page 9 contains random vibration data. Each switch was manually
 

pressurized through the system port; actuation and deactuation
 

pressures were recorded five times in each axis. S/N 35 was not
 

'ffected by the vibration, but S/N 34 suddenly required considerably
 

more pressure to switch in the Z-axis, and continued high through the
 

Y and X axis. The switching pressures returned to normal after over­

loading the unit to 75 psia. The probable cause of the discrepancy was
 

dirt on the stop surface.
 

Page 10 of the data sheets indicates that neither switch changed
 

significantly due to vibration up to the point where S/N 35 was 

found to be electrically shorted. This short was traced to a 

technician error, resulting from the application of up to 1000 volts 

D C. to the unit After S/N 35 was repaired, it was rerun, as shown
 

on Page 1Oa, with satisfactory results.
 

Pages li through 17a contain Life Cycle data. S/N 34 developed a 

leak in the calibration diaphragm after 1500 cycles had been completed. 

Testing was completed through the system port. S/N 35 completed the 

entire Life Cycle test without incident, after the short circuit
 

condition described above had been repaired.
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6.0 Phase III (continued)
 

At the conclusion of the testing program, S/N 34 was machined open. 

A small crack was found in the center of the calibration diaphragm. 

Since this crack is in a relatively low stress area, a flaw in the 

metal appears to be the best explanation, especially in view of the 

good performance of S/N 35, and the very high burst pressure attained. 

Operating time is documented on Page 18. Using a Statham flush 

diaphragm pressure transducer Model PG203TC-100-350, S/N 1516, it 

was determined that the shock wave requires approximately 6 mnlli­

seconds to travel from the shock tube trigger (start of sweep) to the 

transducer (response). The pressure switches exhibited an average 

of 9 milliseconds delay from start of sweep to switching Subtraction 

of the 6 millisecond shock tube delay gives an average operating 

tme of 3 milliseconds. This number thus includes both the pneumatic 

delay in the system port and the electrical delay in the switching 

crcuit. The functional tests of Page 19 revealed no anomalies an 

either unit after the response test 

The Burst Pressure Test, pages 20 and 21, was run on a dummy unit which 

was not operable electrically, but of identical mechanical configuration I 

to the qualification test units Pressure through the system port was 

increased in 100 psi increments until the calibration diaphragm 

ruptured at 1000 psag. 

Acoustic Test data appears on Page 22. During the eight-minute test, 

the system ports were pressure cycled from atmospheric to about 30 psig. 

Pressure was monitored by the same pressure transducer used during 

vibration testing. Both switch outputs were fed directly into 
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6.0 	 Phase III (continued) 

3300 cps galvanometers. No chatter or undesired switehing 

occurred during the test Final functional data on Page 23 

revealed no changes due to the acoustic environment. 

Design changes were incorporated into the draiings to decrease
 

the probability of reoccurence of the "dirt in the stop gap" and 

"fatigue of the calibration diaphragm" problems 

These changes were 

1 The thickness of the sensing beam was increased in order 

to reduce the stress at the switch point pressure. This 

permits increasing the gap between the overload stop and 

tne diaphragm, whale still limiting the overpressure stress 

level to the required value 

2 Three flushing holes were added to the frame This permits 

a thorough flushing of the "stop gap" just prior to welding 

the vacuum case. 

3. 	 The tnackness of the sensing diaphragm was increased The 

method of attachment to the force collector was changed from 

spot welding to electron beam welding. This results in a lower
 

and more even stress distribution.
 

A complete drawing package, including these design changes, along
 

with the Preflight Certification Test Report, were submitted for
 

approval.
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7 0 	 Phase IV 

Model SP1ll pressure switches SN 51 and 54 were fabricated in 

accordance with the approved design drawings of Phase III and 

tested in accordance with the approved Acceptance Test Procedure 

These pressure swtches satisfactorily met all requirements of the 

Acceptance Test Procedure and were delivered to NASA/MSFC. The test 

results are included as Appendix B. 
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A 12/15/66 4.2.1.2 Add Voltage 
Regulation; Test. 

A 12/15/66 4-.3.3.3 Add Voltage 
Regulation Test. 

B 2/27/67 4.2.3 Change xnsujatzon 
test voltaCe from 
250 to 50 VDC. 
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Revision B 

TEST PROCEDURE 3240 

1.0 	 INTRODUCTION 

1.1 	 This document contains the preflight certification test procedure 

for Statham Instruments, Inc., Calibratable Pressure Switch, 

Model SPlll, referred to herein as the unit. 

1.2 	 Data sheets, on which information gathered during these tests
 

is to be 	recorded, are provided as part of this document. 

2.0 	 SPECIFICATION REFERENCES 

2.1 	 The following documents are referred to in this procedure. When 

requirements in such referenced documents are in conflict with 

the requirements of this test procedure, this procedure shall 

take precedence. 

1. 	 George C Marshall Space Flight Center. Specification 

20M42121, Revision B, dated 9/13/66. 

2. 	 Statham Instruments, Inc. Outline Drawing No. 50494, no 

revision, dated 5/27/66. 

3.0 -	 GENERAL REQtIREENTS 

Unless otherwise specified in the body of this procedure the 

following general requirements shall apply to all qualification 

tests.
 

3.1 	 Witnesses 

Any authorized representative of George C. Marshall Space 

Flight Center may witness any or all certification tests con­

ducted by Statham Instruments, Inc. or any subcontractor. The 

Contracting Officer will be notified at least 48 hours before 
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3.1 Witnesses (Continued) 

commencement of the certification test program or any change 

in scheduling. 

3.2 Test Sequence 

All tests shall be performed in the order presented. If any 

deviations from this sequence become necessary for scheduling 

or other reasons, such changes shall be approved by the Statham 

Program Manager and the Quality Control Director. 

3-3 Test Conditions 

3 3.1 Unless otherwise specified, all tests shall be peiformeq at the 

following room ambient conditions 

a) Temperature. 77 ± 18°F 

b) Relative Hmidity. 90% or less 

c) Barometric Pressure- Loca standard 

3-3.2 Unless otherwise specified in the body of this procedure, the 

calibration port shall be open to the atmosphere during all 

testing through the system port, and the system port shall be 

open to the atmosphere during all testing through the calibra­

tion port. 

3.4 Environmental Tolerances 

a) Vbration amplitude- 3 db 

b) Vibration frequency ± 5% 

c) lumidLty. + 5, - 0% 

d) Temperature ± 3.6 0F 

Page 2 
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3.5 	 Test Equipment Accuracy 

Equipment used to measure test parameters shall nave an accuracy 

of ± 10% or better of the test parameter. 

3.6 Test Equipment 

Equipment Manufacturer and Model Rated Accuracy 

Digital Voltmeter Camron Corp. 6200A ±00l',of reading 

Poier Supply Trygon JR40-5B 

Oscilloscope 	 Hewlitt Packard Co ± 5% 
130
 

Humidity Chamber 	 Bemco W ± 20F
 

Temperature Test Statham Instruments, Control 
Chamber Inc. S D-6 Accuracy ± 0.250 

DC Voltmeter 	 Simpson 262 ± 5% 

Vibration 	Exciter Ling B-300
 

Random Control 	 Lang ASDE 80 -----------


Accelerometer 	 Endevco 2213 ± 2%
 

Vibration Fixture 	 Statham Instruments, N.A 
Inc. T - 37246 

Thermocouple Readout 	 Rubicon 2702 ± 0.56 of reading 

Megohmmeter 	 General Radio Co ± 5% of reading
 
1862-B
 

Acoustic Chamber Northrop Norair ± 3 db 
Recorder 

Pressure Gauge Wallace & Tierman 0 1% F S.
 
30 psi and 147 psi
 

Helium Leak Detector VEECO 14S-9 	 Sensitivity 
2X10-9 cc He/min 
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3.6 Test Equipment (Continued)
 

Test equipment is subject to change depending on equipment 

availability, certifications, and availability of equivalent or 

higher accuracy test equipment. 

shall be as detailed in Statham 

Control Order 002. 

4.0 TEST PROCEDURES 

4.1 Pre-Test Examination
 

Equipment calibration periods 

Instruments, Inc., Quality 

4.1.1 Check the exterior 

Statham Drawing No. 

data sheets. 

4.1.2 Weigh each Pressure 

sheets. 

4.2 Functional Test 

4.2.1 Pressure Settings 

dimensions of the Pressure Switch per 

50494 and record any deviations on the 

Switch and record the value on the data 

1. 	 Complete the test setup shown in Figure 1. 

2. 	 Activate and deactivate the switch four times by pressurizing 

the calibration port. Record the actuation and deactuation 

pressures each time. The third and fourth cycles shall be 

performed with input voltages of 24 and 30 VDC, respectively. 

3. 	 Pressurize the system port three times. Record the actuation 

and deactuation pressures each time. 
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t i; 



aLLo 

f LI<F=H7FF 

5pill 

Pa 

CD 

-TF57 aT tZ>OTTI I-J GMZ > w 
CD 

ro 



Rev. t 
TEST PROCEDURE 324o 

4.2.2 Leakage Test
 

1. Complete the test setup shown in Figure 2.
 

2. Pressurize each port separately to 75 psia with helium.
 

3. Record any leakage observed. 

4.2.3 Insulation Resistance 

1. Using a Megohmmeter, measure the insulation resistance
 

between each pin of Connector J, and the case at 50 VDC 

(except pan F). Record the lowest value obtained on the
 

data sheets.
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4.2.4 Output Voltage
 

1. 	Complete the test setup shown in Figure 3. 

2. 	Set the input voltage at 28.00 VDC.
 

3. 	Record the output voltage between pins A and B of Connector
 

Ji,in both the actuated and the deactpated mode.
 

4.2-5 Operating Pressure 

1. 	Pressurize the system port to 75 psia and hold for approx­

imately 5 minutes. 

2. 	 Reduce the pressure to atmospheric, then determine and record 

actuation and deactuation pressures by pressurizing and
 

depressurizing three times.
 

3. 	Repeat steps 1 and 2 by pressurizing the calibration port. 
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4.3 Performance and Environmental Tests 

4 3.1 Altitude 

1. 	 Complete the test setup of Figure 4. 

2. 	 When the pressure in the chamber has dropped below 0.5 psia, 

pressurize the swatch three times through the system port.
 

Record the actuation and deactuation pressures each time.
 

3. After 30 minutes minimum in the vacuum chamber, again 

pressurize the system port three tames and record actuation
 

and deactuation pressures.
 

4.3.2 Post-Altitude Functional Test
 

1 	 Repeat the tests of Paragraphs 4.2.1 through 4.2 4 and record 

the results on the data sheet 
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4.3.3 Temperature
 

1. 	 Complete the test setup shown in Figure 5.
 

2. 	 Set the input voltage to 28.00 VDC. 

3. 	 Measure actuation and deactuation pressures three times each 

through the system port and through the calibration port, 

at the followng temperatures, in the order given: + 1250F, 

- 650F, - 250F, OF, + 300F, + 1250F, -1500F, - 100'F 

- 65*F, and OF. The switch is to be stablized a minimum 

of 30 	minutes at each temperature. The second and third 

cycles shall be performed with input voltages of 24 and 30 

VDC, 	 respectively. 

4. 	 At each of the above temperatures, measure and record the 

switch output voltage in the actuated a-d in the deactuated 

mode. 

4.3.4 Post-Temperature Functional Test 

1. 	 Repeat the tests of Paragraphs 4.2.1 through 4.2 4 and record 

the results on the data sheet. 
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4.3.5 Sinusoidal Sweep Test
 

1. 	 Complete the test setup shown in Figure 6, with the unit 

mounted in the Z-axis. (Ref. Figure 11 for definition of 

axes.) 

2. 	 Vibration levels shall be as follows 

5 to 44 Hz. 0.3 in. D.A. 

44 to 120 Hz. 30g peak 

120 to 150 Hz 0 04 in. D.A. 

150 to 2000 Hz. 45g peal' 

3. 	Pressurize and depressurize tne system port three tames to
 

establish pre-vibration actuation and deactuation pressutes.
 

Record these settings if they differ appreciably from those
 

4.3.4 above
obtained in Para 


4. 	 Perform one logarithmic sweep from 5 to 2000 lz. at approx­

imately one octave per minute During this sweep, pressur­

ize and depressurize the system port from approximately 20 

to approximately 30 psia at 25 ± 5 cycles per minute. 

Record pressure and switching action continuously 

5. 	Pressurize tne system port to the actuatnon pressure esta­

blished in step 3, minus 0 30 psi, then sweep from 2000 to 

5 Hz at approximately one octave per minute. 

6. 	 With the system port still pressurized to 0.30 psi below 

actuation pressure, check for chatter by sweeping slowly 

from 5 to 2000 to 5 Hz. Record any frequencies at which 

chatter or actuation occurs. 
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4.3.5 Sinusoidal Sweep Test (Continued) 

7 	 If chatter or actuation occurs, repeat the sweep with the 

system port pressurized to 0.50 psi below actuazion pressure, 

drop to 0.70 psi below actuation pressure if chatter or
 

actuation still occurs.
 

8. 	 If no chatter or actuation occurred during step 6, repeat 

the sweep with the system port pressurized to 0.20 psi below 

actuation pressure, raise to 0.10 psi below actuation pressure 

if no chatter or actuation occurred at 0.20 psi. 

9. 	 Pressurize the system port to 75 psia, then drop to the pre­

vibration deactuation pressure plus 0.30 psi. Sweep slowly 

from 5 to 2000 to 5 Hz. Record any frequencies at which 

chatter or deactuation occurs.
 

10. 	 If chatter or deactuation occurs) repeat the sweep with the 

system port pressurized to 0.50 psi above deactuation 

pressure, raise to 0.70 psi above deactuation pressure if 

chatter or deactuation still occurs. 

11. If no chatter or deactuation occurred during step 9, 

repeat the sweep with the system port pressurized to 0.20 psi
 

above 	deactuation pressure, drop to 0 10 psi above deactua­

tion 	pressure if no chatter or deactuation occurred at
 

0.20 	psi. 

12. 	 Repeat steps I through 11 with the unit mounted in the Y-axis. 

13. 	Repeat steps 1 tlhrough 11 with the unit mounted in the X-axis. 
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4.3.6 Random Vibration 

1. 	 Complete the test setup shown in Figure 7. 

2. 	 Vibration levels shall be as follows 

20 to 50 Hz 0.12 g2 per cps 

50 to i6o Hz. + 9 db per octave 

160 to 630 Hz. 3.2 g2 per cps 

630 to 2000 Hz. - 9 db per octave 

3. 	 With the unit mounted in the Z-axis (Ref. Figure 11 for 

definition of axes), apply the input levels of step 2 for 

5 minutes. Verify equalization by x-y' plot. Manually 

pressurize and depressurize the system port at approximately 

one cycle per minute, and record at least 5 each actuation 

and deactuation pressures on the data sheet.
 

4. Repeat step 3 with the unit mounted in the y-axis 

5. Repeat step 3 with the unit mounted in the x-axis 

4.3.7 Post-Vibration Functional Test 

1. Repeat the tests of Paragraphs 4 2.1 tnrough 4.2.5 and 

record the results on the data sheets.
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4.3.8 Life Cycle
 

1. 	 Complete the test setup shown in Figure 8. 

2. 	 Adjust the load resistor so that 3.0 + 0.5 amps flow through 

the switch when actuated. 

3. 	 Adjust the cycler to provide 0 to 60 pslg at 15 ± 5 cycles 

per minute. 

4. 	 Perform 500 pressure cycles through the calibration port. 

5. 	 Repeat the tests of Paragraphs 4.2.1 through 4.2.4 and 

record the results on the data sheets. 

6. 	 Perform another 500 pressure cycles through the calibration 

port (1000 total). 

7. 	 Repeat the tests of Paragraphs 4.2.1 through 4.2.4 and
 

record the results on the data sheets.
 

8. 	 Perform 500 pressure cycles through the system port. 

9. 	 Repeat the tests of Paragraphs 4.2.1 through 4.2.4 and 

record the results on the data sheets. 

10. 	 Perform another 500 pressure cycles through the system port 

(1000 total). 

11. 	 Repeat the tests of Paragraphs 4.2.1 through 4.2.4 and 

record the results on the data sheets 

12. 	 Perfonq another 500 pressure cycles through the system port 

(1500 total).
 

13 	 Repeat the tests of Paragraphs 4.2.1 through 4.2.4 and
 

record the results on the data sheets.
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4.3.8 Life Cycle (Continued)
 

14. 	Perform another 500 pressure cycles through the system port 

(2000 total). 

15. 	 Repeat the tests of Paragraphs 4.2.1 tnrough 4.2.4 and 

record the results on the data sheets. 

16. 	Perform another 500 pressure cycles through the system port 

(2500 total). 

17. 	Repeat the tests of Paragraphs 4.2.1 through 4 2.5 and 

record the results on the data sheets. 
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4.3.9 Operating Time 

1. 	Complete the test setup shown in Figure 9. 

2. 	Apply a step function input from 0 psig to apprcximately
 

30 psig to the system port three times. Photograph the
 

switch output trace each time
 

3. 	 From the photographs, determine the tirlie interval between 

start of sweep and swxtcnLng action. 

4. 	 From the time value obtained in Step 3 subtract the knoir 

time required by the shock wave to travel from the trigger 

to the switch mounting position. Record the result on the 

data sheet. 

4.3 	10 Post-0perating Time Functional Test 

1. Bepeat the tests of Paragraphs 4.2.1 throagh 4.2 4 and 

record the results on tne data sheet. 

4..11 Burst Test 

1. 	 The burst test is to be performed on one of the cerifica­

tion units or, preferably, on a unit of identical mechani­

cal 	configurau-on
 

2. 	If a separate unit is used for this test, perform tne Func­

tional Tests of Paragraphs 4.2.1 through 4.2.4 foi reference. 

3. 	 Apply 190 psia to each port separately for three'mrnntes 

4. 	If rupture has not occurred, repeat the tests of Paragraphs
 

4.2.1 through 4 2.4 

5. 	 Using oil as the pressure mediun, pressurize the system port 

until rupture occurs and record this pressure on the data sheet. 
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4.3.12 Acoustic Test
 

1. 	 Complete the test setup shown in Figure 30 

2. 	The acoustic levels are given in Table I.
 

3. 	Apply the overall level of Table I, reduced by 6 db, and
 

measare the sound pressure levels at approximately 18 inches 

around the unit, using nacrop-hones. Note maximum and 

minimum valves. 

4. 	 Raise the sound pressure level to the value of Table I and 

maintain for 8 minutes.
 

5. 	 During the test, cycle the system port from 20 to 30 psig 

(approximately) at a rate of 5 ± 1 cycle per rmnute. Record 

pressure and switch output on the oscillograph. 

4.3.13 Final Functional Test 

1. 	 Repeat the tests of Paragraphs 4 2.1 through 4 2 4 and record 

the results on the data sheet.
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TABLE I 

ACOUSTICAL LEVELS 

One-Third Octave Band 

Geometric Mean Frec. (CPS) Sound Pressure Levels (db) 

5.0 124 o 
6.3 127 0
 
8.0 130.0 

10.0 133.0
 
12.5 136.0 
16.o 138 5 
20.0 141.0 
25.0 142.5
 
31.5 l16.o
40.0 147.5 
50.0 148.5 
63.0 149.0 
80.0 149.0 

100.0 148.5 
125.0 147.5 
16o.o 146.5 
200 0 143.5 
250.0 141.0 
315.0 138.5 
400.0 135.5 
500.0 133.0
 
630.o 130.0 
800 .0 127 0
 
1000.0 124.5
 
1250.0 121.0
 
1600.0 117.5 
2000.0 114.5
 
2500.0 110.0
 
3150.0 107.0
 
4000.0 103.5
 
5000 0 100.5
 
63oo.o 97.5 
8000.0 94.5 

10,000.0 91.5
 

Overall sound pressure level 157.0 

One-Third Octave Band Acoustical Specifications in db re 2 X l0 - 5 Nf/M2 
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TP 3240 ReV. I 

DATA SET Sheet 1 of 2 

INITIAL FUNETIONAL TEST AIM nVAIATION 

TET EINEE A. WGRGESATH 

TEST TECHmICIMA A. MflD DATE OF TEST' 3 - 13 - 67 

WITNESSED BY 3. 3URIS FACILITY STATHAM 

STATHAM 

TP 3240 TEST RRQUIREZOT SN 314 SN 35 ACCEFED BY 

FARA. 

4aa DCSIONAL CHECK PER LDfAiG VO. 50119 Y* * -jv-

4.1.2 WEIGH <32 oz 30.05 oz. 29.85 oz. 

4.2.1 PRESSURE SETTING 
CALIBRATION PORT0IF 
ACTUATION WITHIN ± 2.0 )'S OF BYSTEM FORTa 

INPUT on8 
26.n 25.81 

onOF 
26. 6 26.2 

ACTLITION POIN 
DEACTUTION Ifl * 2.0 PSI OF SYSTE4 FORT 24V 26.12 .82 26.56 26.23 

DDACnTATION POINT 32L 26.12 25.81 26,56 25.20 
SYSTEM PORT INPUT ON OFF ON OFF 
ACTUATION 24.875 to 25.125 PSIA 25.01 24.72 21699 a66 

DZACTUATION 0.15 to 0.50 PSI 28V 25.01 24.72 06 M66 
RMW ACTUATIOR POINTh 25 01 992 24. 

4.2.2 LEAKAS TEST 4 2.0 CU. INCHS MM HOUR NO EArAGE NO LEAKAGE & 

PAGE 1 



TP 324o0N B 
Sheet 2 of 2 

DATANE 
INTIAL FUNCTIONAL TM AM ZXAMIJATICO 

?m wm R. IOWMATH DATE OF TET 3-11-67 

TnMT ?tLC IAZ A. MKO FACILIT 'TAT}W4 

VISllED MI . BULE..S 

TP 3240 TEST RI1UJRZMEN SN 34 SN 3' ACCIPD M 
on, 

4 2 3 INbLTIN R3WXSTAMC1 > 50 ) UDG AT 50 VUC >5 X a )1Kwm 

4 2 OUTPJT YUTA&Z ACT11AT > 26 0o Vw 27 ' 27.42 

D*ACTUAUU < 0 5 VDC 001 .000 

AtEr 0 MBIA 
4 2 5 OPERATING PiSSU"N SSTEM PORT 25.o4 24.99 

ACTUATION 24 815 to 25 125 PSIA 

DEACTUATION 0 15 to 0 50 FBI 24.74 24 6 6 
JXLW ACTUATIO hPOINT 

AFTER 75 PSIA 

CALRATION FORT 2' 11 2r q 
ACTUATION WITHIN t 2 0 PSI OF SYSTEM PORT ACTUATION POINT 

DF(CTUATION NrHIgN t 2 0 PSI OF SYSTE4 PORT DEACTIATI0N POINT 2" s 26.25 

PAGL 2 



TP 3240 Re . I 
Sheet I of 1 

DATA SM 

ttgl" 2m 

TEST TXCHflCANh 

I1ITRESSXD BY 

A' rM"RnnAT 

A. 4Mm 

3 BUNS 

ALTITUDE TEST DATE OF TS' 

FACILITY S'M1'WAM 

STATHAM 
TP 324o 
PARA. 

REQUIREMflT SN 34 SN 35 ACCEPTFD BY 

4.3.1 

STEP 2 

INTIAL
SYSTEM PORT READING 
ACTUATION: 24.875 to 25.125 PSIA 
DEACTUATION 0.15 to 0.50 P3I BEWOW ACTUATION POINT 

Oi
.24,no 

24.94 
24.94 

OFF 
24.65 
24.66 
2C 69 

ON 
__&98 

24.98 
24.9 

OFF 
214,§5 
24 65
iW.-65 

AFTER 30 MIN. VACUUM 

STEP 3 SYSTEM POR
ACZUATIt*4 24.875 to 25.125 PSI. 
DEACTUATION- 0.15 to 0.50 PST BELOW A(U'TIOA' MINT 

EMRSVACUUvM IETTER THN 0.1 PIA 

ON 

j, -
24.95 
2 .95 

OFF 
-. 
',4 
26 

0L 
W 

24.97 
2.97 

aOF 

2 6 
.65 

PAM 3 
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Sheet 1 of I 

DATA SHERT 

POST-ALTITUDE FlCTIONAL TEST 

TEST ENGIfER A.WRORA"TH DATE OF TESTl -f6-67 

TEST TECHICIA14 A. MM PAPA. 4.3.2 FACYLITy... .TAT AkL 

WITNESSED BY"R m? . . 

STATHAM TEST REqURZEMENT SN 34 SN 35 ACCEPTED BY 
TP 324o 
PARA 

4.2.1 PRES SURESETTINGS CALIBRATION PORTINU 
ACTUATION WITHIN ± 2.0 PSI OF SYSTEM FORT ACTUATION POINT 28V 

ok1 
2.11 

-2% 
25.80 

2959 
26 59 

- 62 
26.24 

DEACTUATION WITHIN ± 2.0 PSI OF SYSTUI PORT DFACTUATION POINT1- 9.31 25,81 26.59 26.24 

___ ___ ______ ___ ___ ___ ___ 36L ... a2 25.80 26±.9 26.241i 

SYSTEM FORT 
ACTUATION 24 875 to 25.125 SIA 

ilTNBTL n _ 
25.0023V2500 24.724 2 

fwn 
2-425.0-24.9 

. n. 
22.6 

DFACTUATION 0.15 to 0.50 PSI X&LOW ACUTATION POINT 25,O1 24.72 24.99 ii,, 

4.2.2 LEAKAGE TEST < 2.0 CU INCHES PER HOUR NO LEArAGE NO I&AKGEQ 

4.2.3 INUALTION RESISTANCE > 50 MEG OHM AT 50 > 1000K 14S 1000K EGS 

4.2.4 OTPU VOLTAGE ACTUATED > 26 00 VDC 27 39 27.4o 

DEACTTED < 0.5 VDC .000 .001 

fs. 



DAU SI=ET 

TV 3240 Rev B 

Sheet 1 of 2 

TIT ENG4ER A. OO, FATH 

TMORIRE TEST 

DATE OF TMAT t-17-67 

TEST TFCHNICIAN 

.IrTc=SD BY 

A I T4O 

____it[Ibm% 

FACOSITY STATIWI 

AT32,10 + 123 -65* F -25" F 0 F 30': 

PA "r, 34 11 35 SK34 N 35 SN 34 S. 35 8i34 S3,3 SN 34 sx35 

3 D 

.TIP 3 

ACTIMTIOI AM DFACIUATION 

-sM'EI GV%ITIM.T1t 0.5 PSI O? hOC%
TEPPMATURr VATIM" 

-

28 V 
-

24 V 

30OV 

SCn 
.. rE 

04 
OFF 
ON 

.ZL .-4&. 
24.85 

4. 
24.16 
29l 

. 
R~4,64 
2h.98 
24.64 
P4-9 

S6Lqq 
244 
24.2375_
24.43 
Oh 74L 

24. 
:? 

1 24.nm 
-woI 

. 

-.pX -h.7 
24. aPai75 

h.; 2g 9L.24.4 
24.4 24 7 

A2 n 

24- 7-9it. 
. 8liL 
2480 

. _0L .hLL 
-7Z'A .s6 

.25.0 21.86 

-nl 2lM­

.a 
2. 

&,h.t 

=TP 4 OJTRY 
pcUAlnh 

--

W0LTA0 
D > 26.00 C 

_O______ 

z 

0 

28 v 
S24; v 

30 V 

ON 26.24 
UP~ 59
0-.-4-

Or- 2' 95 
O 2.24 

2-.9
27.43 

26,4 
26.20 

.26__,55 

2ft, 
e.54 

27.45 

l 

25.3 
25.50
25g8n 

25.50 
25.83 

-w.h9 
Z7.22 

26.70 
26.40
26.7o 

26 I0 
26.69 

26.39 
27 22 

25 85
2a
25,85-

25.CA 
25.65 

2 522 
27 24 

______ 

26.65.6.9 
25 562
.0 

a6.,4j 25.,1 
2-6.6 25.89 
flW2356 
21.25 21.31 

_______ 

26.4 25.96 26 61 
2!6.3L_25.6
26,.64 25.9 ,26.6x 

26.31 25 b l 26 27 
26.63 25.95 26 61 

26.30 r. 26.7, 
27.29 27 32 27.33 

_l .. .. 

DEAM T-, < 0.5 U00 .001 

PG 5 

.000 .000 

, 

000 .000 

. 

000 

C 
.000 .001 

O 
.000 

BPAGE5
 



TP 3240 Rev. B 
Sheet 2 of 2 

DATA SHEET 

TEMPERATURE TEST 
TEST ENGINEER A- NOPrXFRAW DATE OF TEST _3,2r.6.... 
TEST TECHNICIAN A. MEREC FACILTY STATHAM 

WITNESSED BY B. BURNS 

STATHAM 
TP 3240 

REQUhEBRT,­
125 'F - 150 -F -00, r -65- F 0 F 

PARA 
INfJ SWIT 5N34 SN 35 ON 34 ON 35 SN 34 S35 SN 34 S 35 ON 34 SN35 

4.3.3 
ACTUATION AND DEACTUATION 28 V ON 

OFF 
25.15 
27.8 

25.00 
24.66 

24.86 
4.60 

25.20 
24.95 

24.76 
24.46 

25.15 
24.87 

24.74 
24 44 

25.08 
24.78 

24 79 
24.49 

25.08 
24.72 

STEP 3 SE=TZflS WrTHIN ± 0.5 PSI OF ROOM,TEMPERATURE VALUES 24S vI ON 25.15 orrO I$8TOFFP-- s 25.00IF 24.86 , 25.1824.95 2.77 25.15.h 24.74 25.08- 24.0 . 9 25.024.72 

28 v
28 

ON-0H.2M 
30O07 24.6 
ON 2b.25
O-GTi25.96 

24.65 
26.55
26.a 

24.59, 
25.96
25.70 

25.17 
24.' 
26.8I 

N. 75 
24.4 
25 97
26.5s25.54 

-25.14 
24.87 

7
_..Z 8 

24.74 
24 43 
25.84
25.52 

R 

25.07 
24.78 
6.69

26. 

2.79-
2.48 

i 25.C
7 23.1 

25. 
24.70 
1W637
26.30 

21 V 
- 30v 

ov 
oFF 
ON 

26.25 
25.96 

-ww. 

26.56 
26.22 

?I.96 
25.66 
25.97 

26 1 
26.58 
26.80 

-5.87 

25.55 
25.5 

26.L-
26.49 
9W.76 

-g.84
25 52 

25.814 

26.68 
26.38 

25.90 
25.57 
-25.F.9-

26.62 
2630 
5.-62-

r__OFF 7.W4 Z 7F 6-2F.57 -2.54 72CW 25.52 6o.3u 25.52 ,. 

STEP 4 
OUTPUT VOLTAGE 
ACTUATED > 26.09 vDc 

27 44 27.45 27.12 27.12 27.17 27.18 27.20 27.20 27.30 27,31 

DEbCTUATED < 0.5 VDC .001 .001 .001 .000 .000 .000 .001 .000 .000 .001 

PAD! 6 



TP 3240 Rev. B 
Sheet I of 1 

DATA Mtn 

PO-TMMfkflf YUNfOMAL 7TUT 
TEST E GINEER A- AVRAT .. DATE OF TEST i - 2o ­ 67 

PAA. 4.3.4 
TEST TECrNUCIANl PA-Eh FCXACITITY SrrI%,,4l 

WITNESSES BY B BURNS 

STATHAMd7 
TP 324O TEST RECUIR I f SN 34 SN 35 ACCEPTE By 
PARA. 

4.2.1 FaESSUR SETTrNGS CALIBATION PORT 14V 26.08 [_ J L6.56 26.z--

ACTUATION WITHIN ± 2.0 PSI OF SYSTEM PORT ACTUATION POIN -2 26.08 25.78 25&- S6.2 

DEACTLUATION4WITHIN ±2.0 
POINT 

-3V 

MS OF SYSTMi PdIT DEACTUATION __av 

3V 
INPT 

26.09 
2.8 

ON-2. 

25.8 
25.78V 
-OF 

2
6 

A56-
26.55 
O 

26,22Z 

26.21 
OFF 

z j. 

____4 ___I 

ACTUATION 24.875 to 25,125 PSIA 
DEACTUATION 0.15 to 0.50 PSI 

BELOW ACTUATION PINT ---. 

229 
j 

214.99 

24.70 
24.70 

1-24 70 

, 
24.97 
2.97 

.,24.971 

a4.65 
24.65 
24.65 

LEAKAGE TEST < 02.0 CU. INCHEGSPER 0NURO IJSAI A E.® 

4.2.3 I INSULATION RESISTANCE > 50 hiB OMS AT 50 VIC >1000K 113 >1000K MES 

ACTUATED > 26.OO VDc 27.39 27.38 K 
4.. OUTPUT VOLTAGE.- -

DEACTUATED < 0.5 VDC .001 .001 

P/SE 7 



TIST flGIEUR 

TEST TECUICIA 

WrISED BY 

STATAM 
TP 3240 

PARA F 

A. NOEGGERATH 

A- MwER 

B, BUR1 

REE 

MDATASHEET 
SIJOOIDAL SWEEP TEST 

X-AXIS 
REMARS 

Y-AXIS 
REMARKS 

TP 32I0 Rey 
Sheet I of 1 

DATE OF TEST 

FACIL1TY 

Z-AXIS 
REMARKS 

B 

3-24-67 

WLE LABS 

ACCEPTED BY 

43,5 RESONANCE SEARCH Si 34 S 35 SN 34 SN 35 SN 34 S 35 

REMAKS 10 ESONANCES FOUND. 10 CHk4VER ITHIN 
SEE OSCILOCRAnH RECORDS, ROILS 1 AND 2. 

0.3, 0.2, or 0.1 PSI OF SWITCH POINTS. 

PAGE 8 



TEST ENGIEER 

TEST TECHNICIAN 

WITNESSED BY 

A. NOMEGATH 

-A. MERM 

B. BOHM 

DATA SHEET 
RADOM VIEATION 

TP 3240 Rev, B 
Sheet I of 1 

DATE OF TEST 3 - 211- 67 

FAcLrITY WyLEW A S. 

STATHAM
TP 324o 
PARA 

REQU4UIEENT Z -AXIS Y-AXIS X-AXIS ACCEPED m 

SYSTEMPORT ACTIUATION SEflflf, 
.125 

WITHIN - 250 PSI OF PRE-VIBRATION SETEG 

1 
2 
3 

SN 34 

25.07 
25.07 
25.08257.20 

S 35 

25.0 
25.00 
2525.00 

SH 34 

2 

25.472.8 

SH 35 
2 00 -

25.01 
25.062.04 

SN 34 

2 
25.38 
eS.4025.38 

SH 35 
2.0 
25.00 
25.0025.00 

SYSTEM PORT DEACTUATIN SETZING 
WTI 

WIT-fl + 125 PSI OF PRE-VIBRATIOX 

MIRIMUM DIFFERENTIAL 0 15 PSI 

SETTING 

5 

1 
2 
3T 

1 
2 
3 
V 

25.85 

2.80 
24.81 

24.81 
25.00 
25.05 

.27 
.26 
.27 

2.20 

_ 

25.00 

24.69 

24.6 
2.6 
24.69 

.31 
.3 

.31 

.31 

25.48 
2.92.90 
24 94 
2 3
"2P2 
24.94 

.58 
".5 
.54 
.56 

25.03 
2 .68 

24.64 

24.75 
N.68 
24.68 

.32 

..37 

.31 

.36 

25.39 
2.8 
24.86 

24.88 
24.8 
24.90 

.52 

.52 

.52 

.50 

25.00 
2z. -
24.66 

2 .67 
2 7. 

24 67 
.34 
. 4 
.33 
.33 0 

a 

REMAKS SUI 00CUIAMM BlOW , ROLL AD. 2. 

4 

PAGE 9 



flATA SHEET 

TP 324o0Rev. z 
Sheet I of I 

POST-YVINATIOXN F IO&L TEST 

TEST NOlMER A. EIOGGlTf PARA. 4.3.7 DATE OF TEs itA-.A 67 

TEST TXmCIIIICAI A. MERM3 nfl ITYRW& 

W-TnSSrD BY . 

STATHAMF 

TP 3240 
II 

TST REIQUThUTM Sl 34 SN 35 

-

ACCEPTD IrT 

4.2.2 

4.2.1NISSU! 

-XAXAOX 

SPTO 

TEST 

a m sm sIPT 
CSTOK FORT 
ACTUATION WITHIrN1 2.0 PSI OF SYSTEM FORT ACT1ATION POINT 

I DFiCTUITON WITHIN 1 2.0 PSI OF SYSTIM PORT DIACTUATION 
-SI T ..... --

SYSTPI PORT. 
ACTUATION 24.875 to 25.125 P A 
DYXATUANTIONr0.15 to 0.50 PI'S 

MA~.W AOIUTflNP0Zm .- --­

< 2.0 CU. INE Fa HOUR 

280V 
2TV-
v 

28 

ON OFF 
26.0 25.73 
W 5.7 

26.04 25.74 
26.04 . 

___,_O OFF 
2)460 

A2. 98 211 

24~98 44*-

NO LIisG!a 

2 

ON - OFF 
-- T.2--I-2 -
26.52 26.113 
2.53 26.19 
6. 26 
ON 'OFF 

'a 6.4.Z l .. . 
1 

I 2AM. 

24.9 g j..§1___ 

o 

4.2.3 flNSUATION RSISTANCXS 
, OA 

> 50 MG OHM AT 
2. 

50 VDC 
5K MM 

i00C000S TO 
S ORVOITAG 

4.2.4h OIZPUT VOLTAG 
DACTUTED 

... 
DEACTU.TED .o0.5.5 V C 

.. . . .. 
2731DC 

" . . . .--

-.001 
3 

.(00 

-

-2-1 

4.P 5 OPEATXIG PR 
.. 

SSURi 
. .. . 

AFTER 75 F IA THR0UGH SYSTEM FORT 
SYSTEM FORT ACTUATION 24.875 to 25.125 PSIA 

DKACWUATIOX 0.15 to 0.50-HuW I W ACTUATION 
- . -- - -....... 

AFTER 75 PSIA THIROUGHCALXIf3IN PORT
CALINRATION PORT ACTUATION WITHIN 1 2.0 PSI OF SYSTEM FORT ACTUATION 

PI 
DAKTUATIOX WITHIN ± 2.0 Psi OF sYsTEM POmT DXAcaOI P1"OM 

.v 

?5.0,) 
500 

2!.22-
on

26.07 
26.07 

6070 

.L 

FI Oil 
.. 

24.70 A4.96
121-?l 

-4.RL..~z.6. 
OFF t ON

25.76 26.53 
25 76 6.3 

2 

OFF7 
. .. . 

2. 
3 

OH
26.17 

A 



TP 3240 Rev. I 
Sheet 1 of 1 

DATXA8Nfl 
I T-VVATION PUVmnI TES 

TEST muNGINX 

TEST TCHXCA 
A.Pmm 

A, M 
hA- .3.7 DATE OF TEST,.. 

ACLTl 
4 ­ 18 -67 
STATHAM 

WITNESSED 37 & Bum 
r - T -- - - --

STATHAM I 
TP 324o TT RPQUTtHmEm SN 35 ACCZPTED BY 

PAPA,I .2.1 -Rts-m r ..... . . ........ CAI TIO I FOT ..-- ON.51, Oil?.. 

ACTUATIONDACTUATON 
...... 

WITINI 1 2.0 PSI OF SYSTEM pmR ACTUATION pOINTWHIN. 120 FSI OF SYSTEM PORT AC MXONFZ,' 
--

26.32rv, 26.51.51 
7i6- .T 

261 
_ _ .17z _17 

-
_ 
- * X. 

SYSTEM PORT-
ACTUA ION 24.875 to 25,125 wrA 2v 

OINPUTON 
24.98 

FF 
2 _." 

DPACTtTION 0.15 to O.50 PSI 2.98 _2._6_ 

. .3, I Xt ATIO RE ISTANC E > 50 ME C H AT 50 VDC 5K K m 

! ACTATED> 5.0 v- - 27 41 

DEACTUITAD < 0.5 VDC 

4.2.5 - P IRAfTIU PRESSURE ArmI 75 ES1k THROUGH SYSTE PORT ON On­

i9-
SCA 

SISTEM PORT ACTUATION 24.8T5 to 25.125 26A 
DEACTUATION 0.15 to 0.50 FSI UWW ACTUATION 

AFR 75 PSIA TIOUGH A 0T M 
I AP ION FOARTA TU TIO : .0 PI O r S YqSTCH rOR A CTUTION 

-2.8h46 
- 2V 6 

, ON 
26.50 6 

oF" 
.1 

--

DEACTUATIOX WITHI 1 2.0 PSI F SSTE.50T =CTUTIO PONT 6.16 0.5o -6-- - --

Rn M5 RIXMRn CAL ATION AlYT REPAIR. 

PAGE i0h 



TP 3240 cvo. B 

MA. BXX' Sheet 1 of I 
LIMC'CLE 

MA . 4.3.8 

STIP 5 

TZST UGUM - A. ]P0_lT2! DAT or lsT.- 4 - 7 - 67 

TST M MI .A mS M 

TP 240 
PARA. 

TEST EQIuTmnr am 314 ACCZZD ! j 
4.2.1 1 HlSUIm BITTIMS CALIBRATION POT 

INPUT ON
262 2 

077 

ACTUtUOI flflI±2.0I OSSTXM1PORACTUTXON POINT 28V?258 
DZALCTUTIOH. WITHIN : 2.0 PI! OF SYBUM( PORT DZ&CTSRTIOB POINT 2)4V 26.1326. 2 25.8425.82 

IN= +- ON * 6 
AC'TU-ONi 24.8T5 to 25.15 P IA 2Sv53.01 24.73 
DnCfTlIOB 0.15 to 0.50 PSI 25,01 24.7 
- uYWw ACTUMflON rvxxn - 25.01 24.73 

4.2.2 UAMYAGIMT (2.0 CU. INCXUS PUB AMu MELAAD 

4.2.3 IMlATIOE RESISTACE >50 0 OEM AT 50 VDC 5K S4 

l ACUAM 7 26.00 VJC e7.4O 

DCTATD / 0.5 V.. .001 

PUB 



Wi amaSheet 

TP 3240 RoT. 

2 of 

I 

7 

Emh IGO: .A. iMnM 

TomA. 

STE 

4.3.8 

7 
DTan OF IST .Iw-.76 

TP 3140 TrRlquIPXNT air 3& ACCEPTED 31 

h.IPRSEM szUnm CALINLAfON 
ACTW2LIOI: 
LImoNSmm. 

INPUT 
PORT: -
WITHIN t 2.0 M610? SYSTE Pon ACTIOX POINT 

WI= * L-O 1S1 01 mint PaRT DE&OTIMOI POINT1f~z~a 

___ ____ ____ ___ __ __ __ __ 30V 

ON 
---

Kid 

26.21 

OFF 
-22_________ 

.8 
____ 

258 

___ 

_______________________W 

DACTW2ION 0.37 to 0.1 
AC?13TION 

pox 24~.96 

2__.__6 

24.70 

24.70______________ 

16.2 v TOT ".O CU. Inc m3N LIAMOX 

46.3 INGUEATON ESISTAJOR >50 = WASCAT 50 YDO 'XKG 

ACTM2X: 

DIACTUAM-

-,r 6.00 The7.4 

40.5 The .001 

PAnE 12 



TP 3240 Rev. I 
DATA SHEET Sheet I of 7 

LiFE CYCLE 

PAA. 4.3.8 

STEP 5 
TEST UGINEER A. NOEGGERkTH DATE OF TEST- 4 - 18 -d 

TEST TECHNUICIAN __AJ=XO- FACILITY STATHAM 

WTNESSED 11 .1110um 

STATHAM 
TP 324o TEST REQUIREMENT SN 35 ACCEPTD MY 
PARA. 

INPUT on or? 
4.2.1 ISESSIRX SITTING3S CAIIRATIOII 

ACTUATION 
FORT 
WITHIN ± 2.0 PSI OF SYSTEM PORT ACTUATION POINT 28V 

26w.52 
26.50 

26.,15 
26.15 

DEACTUATION WITHIN 12.0 PSI OF SYSTEM FORT DEACTUATON POINT 2V- 2650 615 
3v ,o 26.15 

SYSTEM PORT 
ACTUATION- 24.875 to 25.125 PSIA 

lINPUT 
28V 

ON 
24."524.94 

fOFF 
±.-6 

- -

DEACTUIATIO 0.15 to 0.50 PSI 
LOW ACTUATION POINT 2M.9J4 24.62 

4.2.2 LEAXAGE TST < 2.0 cu. iNcHS PER NOUR NOLEAKhXO 

4.2.3 INSULATION RESISTANCE > 50 NtG OHM AT 50 VDC >5KXMS 

4.2.4 oUTI VOLTAE 
ACTUATED > 26.00' VDC 27.39 

DEACTUATED < 0.5 VDC .001 

PAGI 1 4 



Dm am= 
2? 3940O by. I 
fl*. 2 at 7 

LinE ar= 

mu. A43.8 
fl ?7 

TU? fINURf. _A. Pmazm Dmnwmn=-kma6 

TNrtznnN .A1C .... n 1* 

TP 32I0 Tm? 31Q0Th2V 8135 AOMMl flf 
MM. 

]ilm ON o 
4A.2.1ONI VFA * tO 19 01SUZ4 tttO PO 26.a 26.12 

..... _ ,__; _' ... . . .. . .. . _ _._ 9 
ACfMMN: A.873 to 25.15 MAn a.245 
flXCflTIW:s 0.25 to O.W PSI 2V§r ­ 24.58 
- w am-- -­

4.22 ANM TESMP CLOU. Emm E!mom D.,. oxrsoxZ~fl a" 

!..3WUMIOE RUXTANR >50M WOIO AT 50 nO >3i "M 

i~IovMACIUI: 
4.2.4ovr Youml ncm , 

-7 16.oo YEc 
0.5 yxQ­

j73 9 

0 

PM! 22. 



am BMT r? 320 et.,. I 

L~fl ama Shoet 3 of 7 

TN2T DG3 A E [suP 
PARA. 4.3.8 

9 

TE? -man, DAU;or mT. 4 -7T- 6T 

un~manm t FACXLfl'y: SUTUHAJ 

STLTSLM 
nr 32k0PmI . Tm Ra lr T ONI 34 ACCUITM Sir 

cnzx 

4.. nmasxTIOnmWt lint 03 OPT 
AMM&TONS 
IXCmnoT= 

WITI t 2.0 PSI OF SIB= IrS? AMtTION POEM 
WIN * 2.0 MI OF BT1nM IRT DIA foj 2o.W 

MBY 
.. 

8111m-- 39Y -P.-RT- -"U- 0-- OF 
DAlC2UTION 0.15 to 0.5 PSI i 4 

mACkI ­ -. 2411 ­

..2LPAnkGX TIS? C2.0 CU. I== FU llOt WPIZAIA 

4.2-3 XmsWatZx RSItAHx >50 MODo]W AT 50 VDC 3K lEms 

A.ACT D 7 2. 0o c 27. 1. 
4.2.4 OwCurt) mnz r 

DUCTUW 40. VDC.000 

PAl0113 



TP 324o it". 3 
DrU SM= 

Sheet 3 of 7 

PARA. 4.. 

MIT M Mi A. OMAS 
am 9 

DAT Of T3M?: 4 -38- 67 
Tm 2CIAX: _.A wJW FAC IL BTATAX 

P320TwT Szqunwna fiX 35 ACCUflU Nr 

I ~ oaflamEsls CALTSATION ?Wt 9648 S.9 
ACTIUON: WI= ± 2.0 PSI O SYSTh( PO ACTMTIO11O, " 4 2.__ 

DflISTIO wrmn * oz2OPS?(fl70U10 o- L _.2&4. _ 26.12 _ 

DICUI~ .5to 0.25 PSIA 24.66 

4. ZkAfl IT? < 2.0 CU. INZA mn En LUAOZ 

4-3ISWMAION RflMh1ACi ) 50 MW3omc AT 50 IDC > 5K Ms1 0 4 

DArM40.5 vnC .0 

BADE 13m 



VAS am= 
A0 32h00 I0. 

at 
Z 
7 

AU. 463-8 

2Mn ruGin. k. mmanimm hAS WrntW -6 

VflIS ZXC A.t )MM -- -- - - ncn-a-- -I - - - -

2? 32110 718!uiVTax3 CC=A 
PARA. 

4.. RSSMI amimam CLLAS TOM1 O* Op 

AC2lSIWO. WTHIN PSIOF S PONT. Affi IAON ley 
DNACYATXW. flTN~ i to Pal or fifrom PW DXACiUWfl POINT~ 

ACftIIN: 

87MMIPUT 

211.875 to 95.M25 PO1k f8y 

ON 

.­w-7 
C? 

-iCu-
DI.AC~TUAIO: 0.I5 

,l kCS 
0..50 P 

_ 
2.97 

. 2A.MMON468 

IX.2.2 7187C4 e 2.0 CU. IM =n mum gom,7.Za1 

4.2.3 ItATICN RnBIhTACIC 50 IS GRMS AT 50VIC1 5KIS 

ACMTX~fl - 26.00 1C E742 

I ~DZCTU~M: 4 0.51 .002 

I ~ ~~~ ~ ~ ~ ~ ~_ _ ~_ ~_ ~ ~_ __ R_ _ 14___ _ _ _ _ __ _ _ _ _ _ _ 



!P 3240 1"-.3 
DM 0Sot 4 of 7 

mnf. h.3.8 

TUST nifl=. -- A. EEZ~aflfLDA3O w M__ .n38 - 6i 

SWIMSDN: I X 

fTP 3 -2O, -TIST I fRl-QUMaTMM 8135 A~Cnf2D IJ 

ACUMUOONPSI7 

DRU flON; WIMI1 t 2.0 NIX 07SUYhM P DZ&CTUIXIO ?AVn :4 2 
* -30Y .6W. 

ACTIUIIONt 2h.875 to.12 PSIA I" 2. 
MAMXXOIg 0.15 to a4 PSIn 49 4 

4.2.2 IZAXAG ?fUT e 2.0 CU. iEm PU mma Lk)ZX 

I 4..3 ISULAnON RflISWACI -50 KM ome AT 50 IDe -P51 RUM 

4.z.41 R P M 1A CMI M J '726.00 InC 2 4 

DrA~fl1A 4.0.5 InC 
2 

IYLU.14a 



IMnD -ECI 

T? 3B*. BwT 

flt 5 sf 7 

TflT =lhMn 

T TItcaUclA 

WIThUSSXD My 

A. NW1GRTHSTP1 

A. MOM 

- 3, BUr 

PM~f. k.3.8 
SU/1[P13 

DATE OF TUTt 

YACILITf 

14-10-
STAMM 

67 

T3240 

FAR.&L 
4.2.1 

Twit 

1 S h t,.IT. 
- -

-
- - - - -} 

Rt1vIJTl 

- --

CILINA....YW-I 

C O f ,t 

DAClT.ICSOI UITZA 2.0 PSIOF fl(M FOR 

ACWlX lr WInuxI t.N I O FBTS!W Pm 

AMOXPINTfl 

ACTXION 1 = now 

___l__o_ 

-_____ 

M 

al 34 

l 

,______ 

-
--

- -

-cry 

OKt 

ACThTION: 2l."7 to 15.125 PSI a" 249 24,70 

4.2.2 

4.2.3 

LIUflS TEST 

IEW.LATIOJ RnIS!AICI 

42.0 CU. ZEUS 

I 
)50 )4 WOlE AT 

Mff 

50 fl)Z 

I. 
mUID S 

3K msO 

0 4M 

'-,'* OUTPUT VOLTAGE 

ACTUATED P 6.0o YC17 

. 
gCTUM 4 . 5 VDC 

-

.001 

PAGE 15 



in C= 

PAR. "Sj. 

TU . u A.SIRmraT fl 13 

nrM=N
8flThj A,--- OW-

-
- -- J -IA 

O 

P320 TmIRzIw=T 

DACfUONW WIMDI "IONwIEnu *.0 201 SSTU FM* 9.0 Paz OF STEMS(M2 

-3-

AO~flMlo, t".75 to 25.325 ESlA 
DXACTUTnCS 0.15 to 0.50 PSIV 

-- - .ZZ~W ACIITIM OI- - - -2 

4.2.2 hALV TEST C,.0 CII. mmE = mU 

.. MOTC.1 I 75m 0.5 VIC 
DrAMIM 

Ti 3230 

Sed 

Isv. B 

J 

--

ON 35 

am 
nz ---- MLM-

62 
-_ 

CAMI 

ICUIION n 70W or_______MYE 
_ _.0 

A" 

26 .24526.45 26.10 

26-3" -2K.--_ 

4,2 -- .$8 

1 42,5t.. 

m LzAnM= 

40. VD.001 
. x1 

BMR 15. 



flm sTm 
if 3940 

a..t 6 

flw. 
of 

3 

7 

?U? 

1T 

MIW 

TZCHXIC TAB 

A. RLtmGIAff 

A. MOND 

MEA. 163.8 

SUXP 15 
MfltflC 

7PAC= 

Tts h - 1-

ffI?! 

6 

STATW$ 
T? 324.0 T3 T ZTID m 34 AUTP W 

K.2. 1PRSSU1ZS=D13S -

I 

CALI1WATIO FORT-,-
tACl-lt&-o WITKIN I 

ESAC~tfTICX WflUIN 
tO 18! 0?- SYSTIn PR A0ITJXOI POEMT 
1 2.0 PSI OF S7STM POP? nzw~Mxorw--

I 

ES 
1- i 

-

_ __ONOr 

AAIOfl0 
fllAUTIOfl 

24.875 
0.15 

to M5125 PSIA 
to 0.50 MSI 

I.8 
-8 

246 _ 

------­

4.2.2 L~KG 2=~ 2. 0 CU. lwcm m~ mom -o 3 lEDX 

423IIttATI0N S1SIS'rAr 50 MMEG AT 50 YnC 5! ow ® 

(TAiE 

I 

- -- -'-

Di.-Zl'&ff 

-

40.5 V. 

-

.000 

- - " 

PAfli 16 



?P 32110 In. I 

DATA SIME She~t 6 of 7 
Lin2 CTGIZ 

MA. 4.3.8 

STP'1, 
TXBT U3Thfl31 A. EflOMATlI D ~Y2tU 4 ..19- 67 

TM? TxCMalx - A. JOZO PACnT: -- CAM3 

WITXCW3U xT: 3.jil 

STIATWAN 
ff 3240 TIS? flQUfEOM SN 35 A =M22I 

4.2.1 FlUSSWZ SXTlES C&LIUAflOU P01? 16orOf 

AcTrTnix; flva ± to PSI or s1fl POS? ACfluflO POINlE6IF S 1 
morLnci Wraax i f.Q PSI OF SnSM iM flz&CTLUnON icrlf AVj-- 2b 6 5 

AC~ To i 24.875 to 25- _______ -__ __ 

DXACTSATION: 0.3.5 t . PSI -_Z±9aSL .2~t24.59_ __ 

h.2.2 LIAXAOI UT 42.0 CU. INU ?a NOU no ITflC 

4.2. 3 XXUJATION EW03STAJC 7 50 M) orn AT 50 IDO 5N mm 

1 0?UATfl: 7 26.00 vnc .0 

OUTPUT flmD A TUU 40.5 DC ___ _a. 40 

max i6. 



TI' 321,0 Rev. A 
Sheet 7 of 7 

DATASHUT 

POST-VIBRATION F JrTIOAL TIST 

TEST ncnXT R -A NO.0fATH PARA. 4.3.85z D or .__4 - i_.67 
TMST TXCIICUNIA A. .W.... STEP 17 TACIUI=f §L 
WIT1WS1D NY 3. EmsI 

STATFAkk 

TP 3240 TEST RIQUnTIDCN S 34 B 

PARA. I 

.2.1 PIESStn SMITIPJS -~~~~~p 
CAISPATION PORT _________ 

2f- M-

ACTUATION WITHIN ± 2.0 FBI OF SBS14 PORT kCTUATION POINT 
DIACTUTION Wrnx ± 2.0 PSI Or SmT* PR VenT.no AV0f 

POIM? 3"______________-f--

STSTI3 PORT 1= O_ 
ACfTIATION A.875 to 5.125 NFE& 28V 

4.2.2 L GL"LT j 
DIACTJATI N 0.15 to 0.50 PSI 

*lp1.W ACTUATg01LPQM____ 

C 2.0 CU. In IR HOURlOUf 

_____ 

201- 24,lg7-­
25.01 272___ 

MDLRA.AOZ 

-. 

14.2.3 IKSJLATIO RSISTACE ) 50 Ml, O /S AT 50 VDC > 5l mm 

ACTUATZD > 66.00 ym 27.37 

DEACTUATLD < .5 VDC .000 

4.2 RATIIP r SUR AflZPT5 F'$IA UG~fHS SYSTEM PORT ACTLATION SXSTD FORT2h.875 to 25.125 Prik ON- _ 07727.72_L on __ Om3? 

APTES '5 t 
;P 11 

IA TROLGl CALLATIOX 
t(RT ACTUATION 

PORT 
h t 2.0 F!I OF SThTZM FORT AltTI0N 

ON off 

ONDIACTW.TIXN I'-ACTUATIOJ 0.15WITJIN to 0.50 PSI 32LOW AC?1&fl0X± 2.0 PSI o STSTDI POT DIrACTlTIOX PCIr -­ 24,--2 



TP 3240 Rev. A 
Sheet 7 o 7 

AcTASHIM 

PT-VmiATow F mnoiL TST 

TEST IMGfI -- A. ELOATH PARA. 4.3.8 DTE OFn 4 - 9 " 
TIST TZCHVICIAr A. 1M4 STEP 17 XACflITY SW 
VnITnMSnSy 

r.-- - T "-­
.' ztmw. 

- -

TP 324o
PARA. 

TIST RQU r S1 35 K 

STINJS CALLIfTIOf PORT _fS.LX -26. 

II 
Ac IQ 

UIACTIIKTI0I 

WITHIUX 2.0 P61 OF SIBTD( POR ACTflON POINTO2-
WITTUJ ± 2.0 PSI OF 8ThS4W PORT nn~Mmnoz 

58T2.6. 12ORtT 
071-24~~%~ -

- 26 471::. t 2__a, -

ACTUATIONl 24.875 to 15.1Z5 NfLk 2 4 .9~ 24.6o 

2 IX.Y. TXBZT 

DZACTW.TIOJ 0.15 

: 2.UtCO.cACzs 

to 0.50 

MfHOUR 

PSI 24.I 24,5 

.Sno Lxor__ 

.3.h ACOLTAGrAm -D > 26.oo vi> __- .7-- 39 

<~1K~I0 S fly .001 

CPXAATIlfl ".SSUt2X I m 7q PSI 25.MSYSTE POS 
liTM PRTATUTIX4.nto25m au24. ON3 24.58 * 

D ACTUAl O, 0.15 to 0. 0 FBI olwWAC2I ,C - 2 P4.58- t-

CCA!* 2 ~~~~AFlfl75 PSITHRWtioi A.IWMAIO!
i TIOR PORT A&'-,ON , 

PORT7
N * L.O PSI or STSTfl PORTT A 7aTIOA 

ti On.­
26. ?, 

DIACTUrU&71 Wfl9X t 2.0 PSI OF SISM FORT PZACflIf POINT 

PAflX 17a 



TEST ENGINEER 

TEST TECINrCIAN 

WITNESSE BY 

STATHlAM 
TP 324o 
PARA 

A. tD]GUmH 

A. )fX 

3. BRS 

RKqUIRFMENT 

DATA SHEET 
OPERATING TIME 

SN 34 SN 35 

DATE OF TEST 

FACILITY 

ACCEPTED BY 

TP 3240 Rev B 
Sheet I of I 

- 6. 

STAR 

4 3 9 

STEP 3 

TME 

9 Mac 

TIME 

9 Mac 

STEP 4 SUBTRACT 
CONSTANT TIME 6 met 

STEP 4 OPERATING TIRLtea 

< 10 MILLISEC0IDS 3 -e- 3 me* 

EMARKS SEE Ose Ln(SCQ3 fACE 5OT(nwS L, 25, 26, 27, 2B, 29, 30. 

5) 

nal 



DATA SRE? 
TP 3240 

She.t I 

Rw'. 

of 

z 

I 

POST-OP fLiTG TDE YUCTIOXAL TEST 

PARA. 4.3.10 

TEST ZUOMlER 

TEST TXCHICW0I 

WITNESSED BY 

A. boDfGm0TH 

A. M C 

I. lUNS 

DAT?OF T3ST 

FACILITT 

5 2 

STATHAM 

67 

STATEAM 
TP 3240 

PARA. 

4.2.1 FRISSUIU 

TEST 

sXrnclGS 

RxUIMn T 

CKLMTION PORT 
ACTUATION WITHIN ± 2.0 PSI OF SYSTEM PORT ACTUATION POINT 
D=ACTUATIO WITHIN t 2.0 PSI o SYSTEM ZRT DfEACTUTIOJ POlT 

SYSTIN4FORT 

zv 

30y 

INPU 

sm 94 3N 35 

-­ oxF T­-h----N- --r 
.13ier126.47-9.-48 26.12F 

26.47 -- KT13 
26.47 2.13 

ON O0af on OzF 

ACCzPD By' 

4.2.2 LEAKAGE TEST 

ACTUATION 24.875 to 25.2 PsA25.01DZACTUhTION 0.15 to 0.50 PSI 
RKLOW ACTUkTION PONT 

(2.0 CU. INCHES PER NOUR 

4__2.7_ 
. 7 
25.01 24.73 

n LIXAfE 

24.93 24.60 
9 

2.93 2___0 -

N0 LEAKAGE @ 4 
4.2.3 INSULATIO1 RESISTAICE • 50 M G OHMS AT 50 VDC > NwNfl 5MEGS 

VLAEACTUATED 26.O0 v z739 2-7.40 

DACTUATD 42.5 V0DC 

PAGE 19 



TP 3240 Rev B 
Sheet 1 of 2 

DATA SHEE 
BURST PRSSURE 

TEST ENGINEER A. X3MG T= PARA 4 3 11 DATE OF TEST 4- 14 -67 
TEST TECHNICIAN A. lflf STEP 2 FACILITY STATHAM 
WITNESSED BY 3. Xw 

STATHAM 
TP 324o TEST REQUIREM]MIT SN 29 SN ACCEP 
PARA 

4 2 1 PRSURE SE fI GS SYSTEM PORT 
ACTUATION 24 875 to 25 125 PSIA 
DEACTUATION 0 15 to 0 50 PSI 

BELOWACTUATION POINT 

CALIBRATION PORT 
ACTUATION WITHIN ± 2 0 PSI OF SYSTEM PORT ACTUATION POINT 
DEACTUATION WITHIN 2 0 PSI OF SYSTEM PORT DEACTUATION POINT 

4 2 2 LEAKAGE TEST < 2 0 CU INCHES PER HOUR 

4 2 3 INSULATION RESISTANCE >50 MEGOHMS AT 50 VDC 

4 2 4 OUTPUT VOLTAGE 
ACTUIATED 
ACTUATED 

> 26 00 
> 26 GO 

'/nC
v__ 

DEACTUATED < 0 5 VDC 

REMARKS DIIW UIT - NOTOP AI EIrTCAXI, 

IA9~ 



TEST ENGINEER 

TEST TECHNICIAN 

WrINSSE, BY 

A. 

A. mm 

3. slu 

DATA SHEET 
BURST PRESSURE 

PARA 3 iA 

STEP 4 

O 

FACILITY 

TP 3240 Rev B 
SHEET 2 of 2 

STASW 

STATHAM 
TP 3240 
PARA 

TEST REQUIREMENT SN 29 Sil ACCEPTED BY 

42 1 PRESSURE SETTINGS SYSTEM PORT 
ACTUATION 24 875 to 25 125 PSIA 
DEACIUATION 0 15 to 0 50 PSI 

BELOW ACTUATION POINT 

CALIBRATION PORT 
ACTUATION WITHIN 1 2 0 PSI OF SYSTEM PORT ACTUATION POINT 

DEACTUAION WITHIN t 2 0 PSI OF SYSTEM PORT DEACTIUATIO POINT 

4 2 2 LEAKAGE TEST 2 0 CU INCHES PER HOUR 

4 2.3 INSULATION RESISTANCE >50 MEGOHMSAT 50 VDC 

4 2 4 OUTPUT VOLTAGE 
ACTUATED > 26 O0 VDc 

DEACTUATED < 0 5 VDC 

4 3 11 
STEP 5 

SYSTEM PORT 
BURST PRESSURE > 190 PSTA 

. 

c 
900 fSIG 
1000 PSIG 

FEMARKs USED OIL DXDU 
CALS ION DIAM 

n1TtM, J,0 
MRUfPTURD 

P6 vmcwmmr. 
AT 1000 ipIS. 

PAE21
 



DATA SHEET 
ACOUSTIC TEST 

TP 3240 Rev 
Sheet I of 1 

B 

TEST ENGIREER 

TEST TECHNICIAN 

WITNESSED BY 

A. 2 

A. MM 

3. flUS 

DATE OF TEST 

FACILITY 

5 - 8 - 67 
NORTHROP B2RA 

STATHAM 
TP 324o 
PARA 

REQUIREMENT SN 34 SN 35 ACCEPTED BY 

4 3 12 NOCHATTER NOCEA~Zf 10 cXArm 

RE11ARXS Sf OSCnlGRAM REOQRD, ROLL 11. 3 

PAGE 22 



TP 3240 Rev. 1 
DATA SrXT 

PIA&L ivrTIOnI TT 
- Sheet I of I 

PAPA. 4.3,13 

TUST MrIMf A. EOnATH DTi Or TuT. 

TWT TZCMIICA A. MDACIL 

WITNESD NY B. m 

STATHAM 
TP 3240 
PAPA.II 

TEST RIQUMM(OT s334 S3 35 ACCZPMIBY 

4.2.1 smwm snTisT INPUT Ox On ON 0" I 
ACT'UATION 
DIACUATION 

WTHIX ± 2.0 PSl 0 SYSTEM pO ACTuATION POINT 
WITMIX * O PSI OF SYSTEM PORT DRACTUAXIO OIT 

28V 
-ZV 

.° 26. F 
2642 

26o26.06
2 

SYSTIM PtT 
ACTUATION 

oI-
24.875 to 25.125 MIA -

01 
2 0 

0 
4 

ON 
24.94 

7 Onf 
24.60 © 

DSACUTIOI 0.15 to 0.50 PSI .2 o0 2 24.94 24.6o 
- ________________ BLW ACTIATION POINT %____2.3 47 49 24.60 

4.2.2 IZAMUG TEST 42.0 CU. flEM~ PR 1 O1D WOIZAX no LVzALM 

4.2.3 IEIWAION RESISTAICE 50 AG] OHM~AT 50 VSC >5K Ja)M 8 

.2. o T VL 
4.24DrACTT 

ACTUATD 7 26.o 

40.5 VDC 
27.39 27.40 

.001 .001 
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YOUR P 0 NO KC 28274 
CONTACT NAS 8-20566 

(YLK LA3ORATO RI ES/ El Segundo, California , EA2 1763 • OR8 4251 • TWX 213 322 5415 • Cable WYLAB 

INC. 7 24 Pmages 

STATHAM 
INSTRUMENTS, 

12401 WEST OLYMPIC BLVD. 
Los ANGELES, CALIFORNIA 

J DATE 6 APRIL 1967 

VIBRATION TEST 

ON 

TWO PRESSURE SWITCHES, P/N SP111-2 

SERIAL NUMBERS 34 AND 35 

FOR 

STATHAM INSTRUMENTS, INC. 

TATE OF CALIFORNIA 
OUNTY OF LOS ANGELES 

B. M. BL FAN , 

"pos.0 and saysmThe the Information contained In this mport Is the 
nd c ifully conducted tlsts and Is to the best of his knowledu. tre 

Ing duly .worn, 
result of complete 
and cor.ct Ii all 

5TT BY 

-

/7tTEST 
UR D d.ofW.-vii-oy7f A P R I L 

looryrr'Ofic In and farthuCounty of LasAnuel.,, Sl.t. of California 

WITNESS 

OCAS-QAR VERIFICATION 

My Commssion expires 20JJLf , i..70 QUALITY CONTRPL APPROVAL 
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REPORT NO 48580 
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WYLE LABORATORIES/EISegordo Calrnia 

1.0 	 REFERENCES
 

1.1 	 STATHAM INSTRUMENTS PURCHASE ORDER NUMBER KC 28274)
 
CHANGE NUMBER 3.
 

PROCEDURES AND RESULTS
2.0 


2.1 	 VIBRATION TEST
 

2.1.1 	 THE SPECIMENS WERE SUBJECTED TO VIBRATION IN EACH OF THREE
 

AXIS, X, Y AND Z, AT THE FOLLOWING LEVELS:
 

SINE
 

5-44 Hz AT 0.3 INCH DOUBLE AMPLITUDE
 
44 - 120 HZ AT 3OG PEAK
 

120-150 Hz AT 0.04 INCH DOUBLE AMPLITUDE
 

150-2000 Hz AT 45G PEAK
 

DURATION. APPROXIMATELY 1 HOUR PER AXIS.
 

RANDOM
 

20-50 Hz 	AT 0.12G2/Hz

50-160 HZ AT +9 DB/ CTAVE
 

160-630 Hz AT 3.2- GHz
 
630-2000 Hz AT -9DB OCTAVE
 

DURATION: 5 MINUTES PER AXIS,
 

SINE VIBRATION WAS COMPLETED ON BOTH SPECIMENS BEFORE
 
RANDOM VIBRATION WAS INITIATED
 

2.1.2 	 AT THE CONCLUSION OF THE ABOVE, THE SPECIMENS EXHIBITED
 

NO EVIDENCE OF PHYSICAL DAMAGE OR PERFORMANCE DETERIORATION
 
AS A RESULT OF THIS TEST,
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48580 

WYILE LABORATORIES 
DATA SHEET 

Test Td. K4"051e - o/ 
Customer ,.l"77"-,7 

___ __ ____ ___ __ __ 

Part No. . '// - " 

S/N 3 9'0 34r 
Spec .'?fl"Ir , 3 . 

Pare 'ell 51-- .4/,3 6 

Specimen %rO 

__ 

V 

__ 

Job No , 5qcp 0 

Date Test Started !2?99ecA, 
Date Test Completed 

Arb Temp 700 
Photo -

Test Med /y, 4 

Spcmen Temp _J 

4 

2-3 

' 

/!;;4 

----. 

SiI 

_....TWQ_ S PEC_ M~f_ 

Lw26& A4,-s 
Tb, B~. 

Q Yz)>­
-tro 

I 

. . . ...----- - I - - -r - . 7 

/2o- 1 50 +fa (Q- ,4 bA 

Duamckl 'APP2vCLN4tsLv-' 

(- 45 G Pk--

I-14OC PueATzR AK($. -

- -o1-UCsleNG(EE DbATA. aSr5) 

,,- LSvSL-:. 

-

-__. - 120 7. wa5C>"- .2r' 

-~ ~ 

40-630 H, 

3o-Zo~o H~ ®a -9c 

- -. - .t.:2 O L 4 -",-L-.,..I. ' -

C: -((OCAVE 

13-/-

CjocAIe -

r -K-. _, 

-Ot AT5M: MAI. PER AK/VS 

-- Re i K v I - r o- -rE m e o4 : <­ -. 

Wel1A A 

Specimen Meets Spec Requirements YES 

NO 
9-
Q 

Tested By 

Witress 

She No 

Approved1 

-­

--­______ ____ Date 

of 

,2) 

' 
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WYLE LABORATORIES 

DATA SHEET 

CUSTOMER %J5-rA7/,,,"? 
Test Title e.. 7ocr 

Specimen Job No e'6,sd 0S/N -' " -' 
/ // - " 
Part No "R0 . 5 Date 3 2-3 - _ 

too 

Wt O14B SHEET-- OFJ14 ­
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WYLE LABORATORIES SPECIMEN 
CUSTOMER 

Pzasspp 
5!1',_,_ m' 

Sanres JOB No. 
DATE 

4spSa( 
Z4 Mt~ec-? O 

PART No. S // -2 TEST By tz 

S/N BA tz 5 WITNESS 

TEST: SIN(Lu(Se(ebAL . 24#4abl.UCe.R qto 

EQUIPMENT MANUFACTURERF MODELNO. SERIALNO. PANuE WYLE CALIBRATION Acc 
No. No. No. LAST DUE 

VuOuoN Ex- -EP- - Q( T- 300 - 8 NamJAnNL 

pecOGr' dIdPbp LimC, QUAz('Q -*( /75 KVA 6375 N/4 NI/A 

IZ4NCnm LiIOIS/tC Po 5Zke-tI - C= 6a8Z P~jr?-"ToJQ F­ -

S~tj41& nzt 0i -ts 0 r~o(OQ. ) A - c -­ 4', co tg 233Z 
7-

2-(7-(.o7 H-7 -
s 

%c 

-k/- VA2 L- o5 1I8--7 - -G7 I.o 

e--J Y~-Ro, sr(EcE NDGVCo> ZZ lw , ,% 24/i 3-9-67 6-20-67 t5%' 

ACCPLE___c ____1 &&7JO&Jc~o zz): A3eeQ- U g p o cl rm (o47-5 3-92r - .6c7,-7c -(>7 

-X : 

Z1 

____ _ __ ____ _ __ _ cc 

_____ 



110o 47 

T 

___F)An 

,4m 6o 

DYNAMICS SECTION 
VIBRATION TEST DATA SHEET 

5%'C/Y 6o/' v'"'/ 

SINUSOIDAL TEST 
(TETIE xi EE 'TiME 

DA ±G~ N IN 

TEST REQUIREMENT 

I %5/,ozS d 

COMMENTS 

.,wS_, oot' 

JoEl- . 
SHEET 

I D No 

4 
, , 

or 

NAME 

__,_' 

ai<6'o-Jo,- Ze- -,% /m P.Z" e 0 

_-$ 

//c.' 
_____ ________'4~'Cast 7gr~ ~~-A n' , er-r t~e' ,gc 

> 

12-

_____a 

-f~qeZ9E2E ZZ&/7( 

____ 

1> 

____ 

3/&L 46~$ 46ac Z5-c 

_____ 

__________ 

e_ 

_____ 

___ 

1 
28 

____ 

/-51-2 
ong 
7 

Sa36"' 
6Ch'Jan *. 

oZ&- r2c x,a ci­

4&4* 000 

'b 6oo'-r 
-

~nc ~ 0 

3/3i t 4 oci6 Zre: s /coC S ~oZp~ ~ c t 

0~ 

W589SGED
 



____ ___ 

DYNAMICS SECTION 
SHEET, or/
VIBRATION TEST DATA SHEET 


O N ,'I DN'oz'Z7a'3 ,r 

SINUSOIDAL TEST	 
NAME
COMMENT sTiME
DT 	 TIME AxisEMP REQ SP CE 


T ) C'sI DA ±G MIN 

TEST REQUIFREMENT 
3/z 	 /13 - 4, -, .3 - ../ , S -- ,Sw,,e, ' ,<eon, 0 0 , Vr-,,Z 

/33 

2/, -7
 

go 	 2t.... 'Ws _________ & & ~ ,oo 00c)cebE " W ~r­.3 ,.z'n6 

-o 	 -4 - d0Q22 
133q 


Sz s:' 	 00e';. n4' ?Z-sb &/,5'3- &C3!2i 	 132Qo &L i-cc 5i 

z]/ 0047s9666~aW -~ no 9eo'CY 
-- _______3 9-

o 	 ~r S Z/ns 'o 

0
 

-W589 	 S1GNE D: 



DYNAMICS SECtION 
VIBRATION TEST DATA SHEET 

1 SINUSOIDAL TEST 
ATr Tiwc Axis CMP RE 'Q itsL TIME 

1')i (CPsS DA G il l N 

TEST FEQUITREIENT 
2-23 IZW7 - # S-r4 . - _ /,v 3-r s .o 

11126 ,vS19o k.-i-& 

COMMENTS 

,r- --

o,AC 

0 -

-G 

..Uoaf, n 
SHE T ( 

I D No S' 

z-­

-
OF 

._s/ 

-Ia 

NME 

AM 

_____ _11e 

2slasa 

__ 

4 

?a-

A6u j45-1s SZ 

Iwo 

;;C0 A" 

/ 

.-- 0 

pag_ 

n 

-

/ 

L-9.--

__SINED__ ee?-__ -

t589 
-.-----'
 



____ 

DYNAMICS SECTION 1Jo. _.-, __-____. 

VIBRATION TEST DATA SHEET SHEET -7 or 4 
I D No &/4 

TESTSINUSOIDAL 

DOATE TiM AxisEMP -F-RQ- S 'PE TIMg COMMENTS 	 NAME 

TEST REQUIFREMENT
 -
- -S/, 3= "~ s -- - ,, a 000 -. _<-,,/r 	 __/44 	 ,'.C Z nib 'w ,. 


/(7 qd, 2 - .So ____ & -- a-i ,e/ ,4' e-r7-cY'rr-­
2- -- '5 

_,____,Co-2KC - -5f 20z 

,C5-Cso?' ___ 	 C 
/co 2 Kc4s-	 /z 

110 

r	 s/-v*pl'/3 - c,r // ,07 S, ,-,-7-oca,' A /47?A ~ 3 

4@~/S2~ e 1v6 ,- tzc, IZ6'o 3!v' &.ec ~-AoC 	 00-~ V5 

cof 

0
 

W1589 
S IGNED: 



_______ __ __ __ 

DYNAMICS SECTION
 
SHEET 82. OF __


VIBRATION TEST DATA SHEET 


.5a/Yr I D No " 

SINUSOIDAL TEST
 
COMMENTS NAME
IDATE TIME AXIS EMP FREQ Asp CE TIME 

OF) CPS DA ±G MjI 

TEST REQUIREMENT
 

_.
 
-o L, k - '33- S- ,3 ± / s -5 y2 - wVit/-o - 3_/ ot ' -o o 

___ :4S S - -KS<0 '3/. 
o/&c>,'so 6 Zc- /o3VA ZoO--_-

? -ao ip zaZ,,413 

,,ycr~c/ S ,~ cY7­

3/tj/&4 Y_ 4W6 46ai-c-__ __ __ _ 

C-D
 

3 589 _ /y4/ecCfaNEDc- SIG-)grt~ 2:c" _ 



DATE TIME AxisrE
r) 

OYNl'S'7ToI~ORo 
VIBRATION TEST DATA SHEET 

51,,4./ . / , ,I 

SINUSOIDAL TEST 
-j RMP ,­1 5 9CEb TIME 
(F_(C:__: _ _G MIN) 

TEST REQUIREMENT 

COMMENTS 

10O 
SHEE T 

D No 

r 
0;or 1_4-

NAME 

sV-209___ 

-

, 

I 

Ainia 5//v OvcZt(ZflX- #Z (Jo-rsuZ/nAA4: 

0 

_L-90i gA. ZoFA-laua o S4 ( CV4tUc!5/moii& OYCC xZco-5 -Z -H? __0 

o 

~ffi. 

P21 

4 UweA 

247m 

aa2w S__ 3_WtA. (2 ocTAves 7mw> 

co oxPco-

CC~ 

/4 

-ze-4g 

2 
0 

v589 
S__ E_ D_ 



DYNAMICS SECTION rr ,J,,.J 
VIBRATION TEST DATA SHEET SHEET / or/ 
SAf ..~u~4fOL I D NoAL 

SINUSOIDAL [TEST 
D,9TE TIME Atxis EMP FREQ YP A CE ITIME COMMENTS NAME 

TEST REQUIREMENT 

"- "A' 34 z o--oa-54v1 C-mooo- H 
44-12.o - 30 

0Qan 1 45 9jzj' ?-awt Cos wrer­

C~d4­

"o 

0 

N) co 

~!589SIGNED:
 



lJorm. ,MYEZ'7OYNAHICS SECTION ­
0VIBRATION TEST DATA SHEET SHEET Or1
 

'Au CbBC(U-C- tf. I DNo 26 2,E 

,TE 

,,_-. 

24/ 

TINE 

Z47-

0 

P-I 
AXi SEMP 

SINUSOIDAL 
MEU 

4r 
-­44 

44(~ au __ 

TEST 

TIME 

_ 

TEST -

fl c 

QUENT 

c-4P1.50 

COMMENTS 

WlaoAcc 

NAME 

Q9' 'i.~-Zo 0- AuLc-5 

, -. 

, 

01 

41:__ - __rj£z4 

IN , 

( ! c04p ar'--b 

7-

crttjii-Z 

, 

~z 

, - -ZZ 7_ X 

'41)r*'- ,4/0, °i °/ -oA f 

_o _ 

JO~a 

'_'__,_ 

1-,M0OApo 
1.3d 

U',,--t " -

Q,,,,OgrkAQg76ttnSc&6.I-md 2.V6o 0rYdEt 

A fP&.­
f_.G)c0 foO5m 

....-­



DATE 
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=I 	 RHROPRBJDLB*.vb 

Lmnnop 

U.R 
19 May 1967 

StathIstrumnts, Inc.N 

t2401 West Olympic Boulevard
 
Los Angeles, Californa 90064 

Attention: Hr. J. D. Blake, Purchasing Manager 
Reference- A) Statham Instruments Purchase Order No. KC 29962 

B) Northrop Norair Test Work Order No. 95274
 

Enclosure: 	 1) Photograph of Test Setup 
2) Photograph of Specimen Monitoring Setup 
3) Negatives of Enclosed Photographs (2) 

Gentlemen:
 

Subject: 	 Acoustic Noise Test of Pressure Switches 

3 	 inaccordance with the provisions of the referenced purchase 
authority, two (2)of your SP 111-25 Pressure Switches, serial 
numbers 34 and 35, were subjected to a reverberant acoustic test. 

3. 
 The test was performed in the Engineering Laboratories of Northrop
 
Corporation, Norsir Division, Hawthorne, California on 8 May 1967. 

The specimens were suspended by e spring mount system within the 
Norair 170 cubic foot Reverberant Chanber as shown in the enclosed 
photograph (1). The microphones shown in the photograph were used 
to monitor the sound field. A Nortircoustic Generator NK V was used 
to provide the 	random sound energy directed at the specimens.
 

- The test was witnessed by Barbara B. Burns and Messrs A. Noeggerath

and A. Merko of Stathanm Instruments, loc. Specimen operation

before, during and after the test was monitored by the listed personnel. 

Enclosure (2) is a photograph of the specimen monitoring setup. 

I. 

I2:19 

U&
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Sound field exposure was for eight (8) minutes at an overall sound 
pressure level of 157 48. One-third octave band analysis of empty
chamber and typical test spectrums are tabulatesd below. The spectrum 

was as close to the requested levels s facility limitations permitted. 

Sound Pressure Level 
(4B. re .0002 dynes/cm2 ) 

One-third Octave Band Requested EmPty Typical Test 
Geometric Mean Frequency Chamber Average 

(Hz)
 

20.0 141.0
 
25.0 142.5 *l
 
31[.5 146.0"­

40.0 147.5 120.0 121.0
 
50.0 148.5 135.0 139.0
 
63,0 149.0 143.0 146.0 
80.0 149.0 146.0 146.0
 A146.0
148.5 149.0
i00.0 

125.0 147.5 147.0 142.0
 

150.0 146.5 14.0 148.0
 
200.0 143.5 141.0 144.0
 
250.0 141.0 1450 146.0
 
315.0 138.5 146.0 146.0
 
400.0 135.5 147.0 148,0
 
500.0 133.0 143.0 145.0
 
6300.0 10.0 141.0 14.0
 
80010.0 107.0 142.0 144.0
 
1000.0 124.5 142.0 143.0
 
1250.0 121L.0 140.0 142.0
 

1600.0 117.5 39.0 140.0
 
2000.0 114.5 138.0 1391.0
 
2500.0 110.0 137.0 137.0
 

3150.0 107.0 135.0 135.0
 

4000.0 103.5 133.0 135.0
 
5000.0 100.5 134.0 134.0
 

6300.0 97.5 133.0 113.0,
 

8000.0 94.5 130.0 131.0
 

10000.0 91.5 128.0 129.0
 

Overall 157.0 157.0 157.0 
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The /3octave band levels at these Me" frequencies were below
 
the dynamic rage of the recording equipment. The octave band 
level of these frequencies was measured and was as follows: 

Octave Band Requested Smpty Typical 
Geometric Mean Frequency Cm Test 

(HSI 

25.O 147.2 115.0 115.0 

SThe following test equipment was used to provide and 6itor
 
the acoustic efvirfmlnt
 

1I - Noraircoustit Generator HK V
 
3 - Altec 2101200 Microphones
 

2 - D & K Type 2409 Electronic Voltmeters 
K Typo 2111AudioFrequencySpectrometer

1 - B & K Te 2305C vel Recorder 

2 - Special Test Setups Within the Norair 170 Cubic Foot 
Reverberant Choaer 

All ueipmnt is currently within a cycle Inspection period with 
the next cycle due 12 May 1967. 

Northrop Norair appre*iates the opportunity of providing this 
testing service for you. If we can be of further assistance, please 
contact out organization and your requirements will receive prompt
eattention.
 

truly yours,
3Very 

1. B. Jacknmn 
Chief of Engineering Laboratories 

- .#. Hites 
USAFQA Representative 

M
VI 
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TEST DATA REPORT 1240
 

FIGURE 1 

STATHAM INSTRUMENTS, INC. 
12401 WEST OLYMPIC BOULEVARD 
LOS ANGELES, CALIFORNIA 90064 

TEST DATA REPORT FOR SWITCH,
 

ABSOLUTE PRESSURE, ELECTRONIC 

Date: March 28, 1968 

Statham Model SP11-25
 

Serial 	Number 51
 

MSFC Specification Control Drawing
 
20M42121, Paragraph 4.4.2
 

Statham Instruments' Test Procedure
 
2240, Revision
 

NOTE: 	 Paragraph references within the body of this report

which appear in parentheses apply to MSFC Specification

20M42121; others refer to Statham Test Procedure 2240.
 

ACCEPTANCE:
 

__________ 	 _ -7-9- 6PV 
Statham Qualty Assurance 	 Date 

DCASR/AR. 	 Date 

(Page 1 of 6) 



TEST DATA REPORT 1240
 

Model SPII1-25, Serial Number 51
 

INSPECTION
 

4.0 	 (4.3.2) EXAMINATION OF PRODUCT
 

Visual Free of burrs, etc.)
 
Connector DR60309IO-6PP-Au-R)
 
Dimensional Per Drawing 50494)
 
Identification Per Drawing 50495) !
 
Weight 	 < 2.0 lbs.) 1 lb. 

5.0 	 (4.3.3) FUNCTIONAL & PERFORMANCE
 

5.1 	 (4.3°3.2) Pressure Settings
 

Calibration 	 System Port Difference
 
Port (Reguirement*) (c2.0 PSI)
 

Adtuate 25.577 PSIA 25.o45 PSIA 0.53a 'PSI 

Deactuate 25.180 PSIA 24 555 PSIA o.625 PSI 

Actuate 25.575 PSIA 25 039 PSIA 0.536 PSI 

Deactuate 25.170 PSIA 24 554 PSIA o.616 PsI 

Actuate, 25.563 PSIA 25.030 PSIA 0.533 PSI 

Deactuate 25.157 PSIA 24.546 PSIA -0.611 PSI 

Actuate 25.550 P8Th 

Deactuate 25.li~o PSIA ____ 

(* 	 Actuation Pressure: 24.875 to 25.125 PSIA 
Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation) 

5.2 	 (4.3.3.3) Leakage Test and Operating Pressure
 
(< .0091 cc/sec at 75 PSIA for Five Minutes)
 
System Port
 
Calibration Port
 

5.3 	 (4.3.3.4) Insulation Resistance
 
(>50 megohms-at 50 volts DO) >10K Megohms
 

5.4 	 (4.3.3.5) Output Voltage 
Actuated {> 26.0 volts Dc) 26.85 volts 
Deaetuated 0 to 0.5 volts DC) - Oolts 

(Page 2 of 6)
 

V 



TEST DATA REPORT 1240
 
Model SPll-25, Serial Number 51
 

INSPECTION
 

5.5 (4o3.4.1) 	Altitude (System Port)
 
(0 to 0.5 PSIA atmosphere)
 

Actuation Deactuation­
(24.875 - 25.125 PSIA) '(0.15 - 005 PSI-

Below Actuation)1 	 25.057 PSIA 24.641 PSIA 

2 25~ PSIA 2 .622 PSIA 
3 .4 PSIA 4.., SIA
 

(After 30 MinutesP
 

0 	to 0.5 PSIA atmosphere)
1) 25.o42 PSIA 	 24.615 PSIA
 
2) 25.042 PSIA 	 24.6o8 PSIA
 
3) 25 .042 PSIA 	 24.8PSIA 

5.6 	 (4.3.3) Functional verification
 

5.1 	 (4.3.3.2) Pressure Settings
 

Calibration 	 System Port Dffference
 
E (Requirement*) (< 2.0 PSI
Port 


Actuate 25.573 PSIA 25.012 PSA 0.56f PSI
 

Deactuate 25.172 PSIA- 24.592 PSIA 0-590 PSI
 

Actuate 25.583 PSIA 25.021 PsTA 0.562 PSI
 

Deactuate 25.173 PSIA 24.582 PSIA 0.591 PSI
 

Actuate 25.576 PSIA 25.009 PSIA. 0.567 PSI
 

,-Deactuate 25.165 PSIA 24.585 PSiA 0.580 PSI 

Actuate 25.565 PSIA 

Deactuate 25 160 PSIA ILI 

C*	Actuation Pressure: 24.875 to 25.125 PSIA
 
Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation)
 

5.2 (4.3.3.3) Leakage Test and Operating Pressure
 
(<.0091 cc/sec at 75 PSIA for Five Minutes)
 
System Port
 
Calibration Port
 

5.3 	 (4.3.3.4) Insulation Resistance
 
(> 50 megohms at 50 volts DO) __3QjjJegohms Uj
 

5.4 	 (4.3.3.5) Output Voltage
 
Actuated >26.0 volts DO) 26.51 Volts
 
feactuated (0 to 0.5 volts DC) 0.01 Volts __
 

(Page 3 of 6)
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TEST DATA REPORT 1240
 
Model SP11-25, Serial Number 51
 

5.7 (4.3.4.2) Temperature
 
Inspection
 

Standard 25.007 PSIA at Room Temperature
 

Temperatnae Calibration Port Sy(se Pm Difference
or
(±.PSI

Degree F from Iandard) (42.0 PSI)
 
Mctuate Deactuate Actuate fDeactuate
 

25.58 25.19 24.95 24.53 Q0.630 
+125 25.58 25.19 24.94 24.52 o.6.o 

25.58 25.19 4.94 24.52 0.640 
25._8 25.19 26.69VD0 0.OOVDC
25.•9Z 25.61 5. Ul 24.Q7 O.66o

-65 25.97 25.61 25. 24 . 0.66o 

25.91 25.61 125.31 24.97 O.66025. 97 25.61 1 26-64VD¢ o.oovDc 
25.93 25.61 256. 240 0ow.T8 

-25 25.93 25.56 25.24 24.)0 1 600 
25.96 25.5 .24 24.0. I09.690 
25.93 25.56 26.67VDC O.00VDC
 
5.b9 25.5 25.21 24.84 o.68o
 

0 25 25.51 2 50 24.85 o.6go

25m69 25 51 25.10 24.85 o.690 
2 .U9 25.51 26.67VDC o.oovDC
 
25.84 25.44 515 24.78 0.600
+30 -25-.97 25.4 Pq.5r P. 7 o. 6c9o 
25.84 25.18.14 24 18 0.70
 

, 25.8'L 25.16 26.68VD0 O.oOVDO 
25.8 25.68 24.94 24.02 0.64o 

+125 2.4 2 o.6o2.18 24.0

25"57 :. 18 24. 51 6" 0
 ,2.!o.

25.57 2 .18 £6.7oVD, O.,OOVDC. 
25.94 25.63 25,31l 25.0-1 o. 6-i0 

-15 0 25.9)4 25.69 25.11l 25.0'1 o. 6 o 
25.94 25.63 5.31 25.02 0.630 
25.94 29.69 26.61VDC O.ooVDC­
26.00 25.67 3S 2o. 66-I00 6o 2.6 25. 5 o03 o. 660 
26.01 25.67 25.34 25.02 0.670 
26 01 25.67 26.64VDC o.ooVD C 
26.01 25. 1 25.33 24.2 O. 8o 

-65 26.01 29.65 25. %' 24.99 O.f80 
26.01 25.66 25.93 24.99.. o. 8 
26.01 25. 66 2666VDC 0.00VDC 
25.90 25.52 25.23 24.86 o 670 

0 25.90 25.53 25.22 24.6 o.68o 
25.91 25.53 25.22 24.86 0.690 
25.90 25.52 Pr.67I M .oo0---00-VDQ 

(Page 4 of 6)
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TEST DATA REPORT 1240
 
Model SPsI-25j Serial Nunber 51
 

INSPECTION
 

5.8 (4.3.3) 	 Functional Verification
 

5.1 (4.3.3.2) Pressure Settings 

Calibration System Port Difference
 
PorA (Requrement*) (<20 PS
 

Actuate 	 25.71 pSiA 25.05 pSIA -0.660 pSI 

Deactuate 
 25.32 PSIA 24.64 PSIA 0.680 PSI 

Actuate 	 25.71 PSIA 25-05 PSIA -. 660 PSI 

Deactuate 
 25.32 PSIA 24.64 PSIA o.6o PSI
 
Actuate 25.71 PSIA 25.05 PSIA o0.660) psi
 

Deactuate 	 25.32 PSIA 24-64 PSfA 0.680 Psi 

Actuate
 

Deactuate 25.32 PSIA 

(* Actuation Pressure: 24.875 to 25.125 PSIA
 
Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation)
 

5.2 	 (4.3.3.3) Leakage Test and Operating Pressure
 
(<.0091 cc/sec at 75 PSIA for Five Minutes)
 
system Port
 
Calibration Port ,
 

5.3 	 (4.3.3.4) Insulation Resistance 
(> 50 megohms at 50 volts DC) 3___IKMegohms 

5.4 	 (-.3.3.5) Output Voltage 
(> 26.0 volts DC) _26.69 voltsActuated 


Deactuated (0 to 0.5 volts DC) 0.00 volts
 

5.9 (4.3.4.3.2) Vibration 
1. 	Actuation Pressure 25.06 PSIA 

Deactuation Pressure 2- PSIA 
2. 	Actuation Pressure 25.6-PSIA
 

Deactuation Pressure 24.68 PSIA,
 
3. 	 Petuation Pressure 25.06--PSIA 

Deactuation Pressure 2-- PSLA 
4. 	 Actuation Pressure 25.06-PSIA 

Deactuation Pressure FR PSIA
 
5. 	 Actuation Pressure 25.06--PSIA 

Deactuation Pressure 2 PSIA 

No Chatter
 

(Page 5 of 6)
 



Model SP1ll-25, Serial.Number 51
 

INSPECTION
 

5.10 (4.3.3) 	 Functional Verification
 

5.1 (4.3.3.2) Pressure Settings
 

Calibration System Port Difference
 
Port (Reaulrement*) (< 2.0OPFI
 

Actuate 25.732 PSIA 25.037 PSIA o-695 PSI
 

Deactuate 25.338 PSIA 24.611 PSIA 0.727 PSI
 

Actuate 25.734 PSIA 25 032 PSIA 0.702 PSI
 

Deactuate 25.329 PSIA 24.598 PSIA 0.731 PSI 

Actuate 	 25.732 PSIA 25.015 PSIA 0.717 PSI 

Deactuate 25.327 PSIA 24.593 PSIA 0.734 PSI
 

Actuate 25.724_ PSIA
_ 

Deactuate 25.319 PSIA
 

(* Actuation Pressure: 24.875 to 25.125 PSIA
 

Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation)
 

5.2 (4.3.3.3) leakage Test and Operating Pressure
 
(<.0091 cc/sec at 75 PSIA for Five Minutes)
 
System Port
 
Calibration Port
 

5.3 	 (4.3.3.4) Insulation Resistance 
(> 50 megohms at 50 volts DC) >20K Megohms 

5.4 	 (4.3.3.5) Output Voltage 
Actuated (> 26.0 volts DC) 26 66 Volts 
Deactuated (0 to 0.5 volts DC) 0.00 Volts 

(Page 6 of 6)
 



TEST REPORT 

49745REPORT NO 

OUR JOB NO 4974r5 

NO KI 405.iQYOURP O 

WYLE LABORATORFES /Elsgundo California 3221763 678-4251 TWX 910-348 6699 l CONTRACT f a 

Statham Instruments 
12401 West Olympic 9-Page Report 
Los Angeles, California 

OATE 9 April 1968 

VIBRATION TEST
 

1 0 REFERENCES
 

1 1 Statham Instruments, Incorporated Test Procedure Number 2240,
 
Revision A, dated 21 August 1967.
 

1 2 Statham Instruments Purchase Order Number KH 40539
 

2:0 	 PROCEDURES AND RESULTS 

2 1 	 Random Vibration 

2 1 1 	 Two (2) Pressure Switches, Model Number SPlld-25, Serial Numbers 
51 and 54, were subjected to random vibration in accordince with Para­
graph 5.9 of Reference 1. 1, above. 

Performance testingas necessarywas done by Statham Instruments 
personnel 

2. 	 1 2 The specimens exhibited no visual evidence of damage as a result of this 
test. 

t 

Note. Verification of markings by Wyle personnel identified speci­
men Model Number as SPllld-Z5 

___ELECTRONICS 	 DEPARTMENT 
S1 ATE oPCALIrORNIA
 
COUNTY OF LOS ANGELES J TEST BY A K t
 

B. M Bleak i being duly sworn, / Test Engineer 
deposes and sa)s That the information contained in this report is theresult 6f - A 
Lcmplete and carefully conducted ts and is to the o h k i d true
and correct in.mll respects 4 X - Departmnt M(.nager 

SUB CR ,8W 	and sworn to before me this I.day ofA , 19 687sX /tAY________________ 

Notary Public in end for tke County of Los Angeles, State of Cahfomia. 2Z 

My Commission expues 28 Feb ,19 7? QUALITY CONTROL 
'1 
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Page Number 2 

WYLE LABORATORIES 

DATA SHEET 
Test Title ,"ttIA'O- s/,,,oc' 

Custo erS -i 4/, Job No 
" 

__________________ _______ Date Test Started. Z" -F-l_ _ _ _ 
Part No-Z!_ Date Test Completed _t__ 
S/N ALTn W______etzo o 

Spec SZY.0,0ze Z " Photo- ____­

r, -.--- Test Med4 z A ____ 

Specimen Temp " 

SpecmenI6S .reStJr­

o/4 Y, 

2o-Sb @ 
A0634 Ate coysems 
6205)-zoo 0a447,e 

NO S o N o 

/ ,44@'46,T ,to4se/ 

.{ate
NO ,..2 Sh,e No -_. , . .. .. of v/'Specimen Meets Spec Requrrements YES g} Witness .. - . . - D. " ­



WYLE LABORATORIES SPECIMEN JOB No. 

CU STOHMER _____DATE _ _ _ _ _ _ 

PART No. S"/yy- " TEST BY 

S/N , _/_ _ __WITNESS - -_ -

TEST 'AT/yr, ., Lae-r5 'r/ 0/V 

MODEL SERIALYLCAIRTO 

EQUIPMENT MANUFACTURER NO.No. NO. ANC 
No. LAST 

B 
DUE 

AccY 

c'/-4'aZ4-'FC Z/,vc / ,// Z p e 7-9 

_/0~ /''2 V-u-cs 
~. )( Pc0 77t" ;ssY-, 1__-_- A14 /t:Vce/4 /locg a-C?2 c"-i-'r :.I% 

1 6 

SHEET OF 



Report Number 4Y9745 
Page Number 

WYLK LAmORATORIUS 

DATA SHEET
 

Custorn.r £ 	 W r/.4 job No 
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TEST DATA REPORT 1240
 

FIGURE 1 

STATHAM INSTRUMEINTS, INC. 
12401 WEST OLYMPIC BOULEVARD 
LOS ANGELES, CALIFORNIA 90064
 

TEST DATA REPORT FOR SWITCH,
 

ABSOLUTE PRESSURE, ELECTRONIC
 

Date: icz-cL :3, :4J 

Statham Model SP111-25
 

Serial 	Number 52 

MSFC Specification Control Drawing
 
20142121, Paragraph 4.4.2
 

Statham Instruments' Test Procedure
 
2240, Revision
 

NOTE: 	 Paragraph references within the body of this report

which appear in parentheses apply to MSFC Specification
 
20M42121; others refer to Statham Test Procedure 2240.
 

ACCEPTANCE:
 

S/ 	 7 
Statham Quality Assurance 	 Date
 

,-t -- 5- f/ 	 ;,, 

DOASR/QAR 	 Date 

(Page 1 of 6) 
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'PORTTEST 	DATA T 1240 
Model SP111-25, Serial Number 5k'_ 

INSPECTIOIN
 

4.0 (4.3.2) EXAMINATION OF PRODUCT
 

Visual (Free of burrs, etc.)
 
Connector DR60309-I0-6PPP-Au-R) -

Dimensional Per Drawing 5049f) 
Identification Per Drawin 50495) 
Weight lbs.)oz. _2.0 

5.0 (4.3.3) FUNCTIONAL & PERFORMANCE 

5.1 (4.3°3.2) Pressure Settings
 

Calibration 	 System Fort Difference
 
Port (ReQuirement*) kc2.0 PSi)
 

Actuate 25.737 PSIA 24.s;o PSIA 0.757 PSI
 

Deactuate L5. jl 6 PSIA §"673 PSIA 0.y2 PSI
 

Actuate 25. (33 PSIA 24.974 PSIA ( •159 PSI
 

Deactuate c5. :-A PSIA 24.uu PSIA 0.7Z I PSI
 

Actuate 25.7P,- PSIA .yJ9 PSIA 0.75( PSI
 

Deactuate 25.>y PSIA 66c PSIA 0-727 PSI
 

Actuate :.7A1 PSIA
 

Deactuate 4*.j PSIA
 

(* 	Actuation Pressure: 24.875 to 25.125 PSIA 
Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation) 

5.2 	 (4.3.3.3) Leakage Test and Operating Pressure
 
(c 	 .0091 cc/sec at 75 PSIA for Five Minutes) 
$vstem Port 
Calibration Port 

5.3 	 (4.3.3.4) Insulation Resistance
 
(> 50 megohms at 50 volts DC) >5!Megohms
 

5.4 	 (4.3.3.5) Output Voltage
 
Actuated > 26.0 volts DC) 2-G.72 Volts
 
Deactuated O to 0.5 volts DO) .o y0olts
 

(Page 2 of 6) 



TJSbT DATA itEFURT 224U 
Model SPIll-25, Serial Number 54 INS PE'TION 

5.5 (4.3.4.1) 	Altitude (system Port)

(0 	 to 0.5 PSIA atmosphere) 

Actuation Deactuation 
(24.875 - 25.125 PSIA) (0.15 - 005 PSI 

Below Actuation)
S PSIA 	 PSIA24.981 	 679 
)2 T.979PSIA 2T. EEOPSIA 

3) Zo77PSIA ll .67!PSIA
 
(After 30 Minutes ­

0 to 0.5 PSIA atmosphere)
 
1 )P4.q76 SIA 24.664 PSIA
 
2 24.962 	 SI.65_PSIA 	 PSIA3) 4.6 PSIA 	 2%4.653 PSIA 07_ 

5.6 (4.3.3) 	 Functional Verification
 

5.1 (4.3.3.2) Pressure Settings
 

Calibration System Port Difference
 
Port (Requirement*) (< 2.0 PSI
 

Actuate 	 25.655 PSIA 24.992 PSIA 0.663 PSI 

eactuate 25.324 PSIA 24.681 PSIA 0.643 PSI 

Actuate 	 25.657 PSIA 24.983 PSIA 0.674 PSI 

Deactuate 	 25.324 PSIA 24.684 PSIA o.64o PSI 

Actuate 	 25.656 PSIA 24.982 PSIA 0.674 PSI 

-Deactuate 25.318 PSIA 24.683 PSIA 0.635 PSI 

Actuate 	 25.649 PSIA F IF~cI 
Deactuate 25.314 PSIA 

(* 	Actuation Pressure: 24.875 to 25.125 PSIA
 
Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation)
 

5.2 	 (4.3.3.3) Leakage Test and Operating Pressure
 
(<.0091 cc/sec at 75 PSIA for Five Minutes)

Syvstem Port 

__ 

Calibration Fort 

5.3 	 (4.3.3.4) Insulation Resistance
 
(> 50 megohms at 50 volts DC) >100K Megohms
 

5.4 (4.3.3.5) Output Voltage
 
Actuated > 26.0 volts DC) .gZVolts
 
Deactuated 0 to 0.5 volts DC) o.oi volts
 

(Page 3 of 6)
 



Model SPIll-25, serial Number 54
 

Inspection

5.' (4.3.4.2) Temperature
 

Standard 24.991 PSIA at Room Temperature
 

System Port
Temperam Calibration ort (±0.5 PSI Difference-

Degree F from Standard) (42.0 PSI)
 

Actuate Deactuate Actuate Deactuate
 
25.73 25.42 	 24.9o 24.62 0.830

+125 25.73 	 25.41 24.9o 24.62 0.83o
 
25.73 	 25.41 24 90 24.62 0.810 ­
j57j 25.41 1 0.0GTDC 
25.85 25.56 25.10 24.85 0.750
 

-65 25.86 25.56 25.09 24.89 0.770
 
25 .86 25.56 	 24.84
25.10 	 0.760
 
25.86 25.56 	 26.40fDC 0.o00DC _ 
25.97 25. 	 25.19 24.90 0.780

-25 25.96 	 2.64 25.19 24.90 0.770 
2.a96 5.19 24.90 0.7702.6425.96 25.64 	 26.4v o Oo.oCWDc 

25.96 25.62 	 25.16 24.86 0 800
 

0 25.9 25.62 25.15 24.86 Ooo
 
25.9 25.62 	 25.15 24.86 0.800
 
5.j TF.6W 26.45l0 O.oWDC
 

25.92 25.56 25.10 24.82 0.820
 
+30 25.91 25.57 25.10 24.81 O.810
 

25.91 25"57 	 25.10 24.81 0.810

25.91 5.+ 	 26.47Dc o.ooC
 
25.7n 	 54 24,9o 24.6 o.84
 

+1252.7 25.4224.90 24.6 .8
 
25.7324.89 24.62 .84O
257 .2 26 59VDo o-oovDoI-- ­
26.1 .25.23 	 24.75 0.780 

-150 	 25.99 25.40 25023 4.75 0.760 
-100 25.56 24.75 o 79o26.01 	 25.23 
26.02 25-37 	 26.3DC 0 .OOVDC __ 

26.01 	 25.26 26 
 0.750
-100 	 26 l2.625.26 2.86 0.750 

26.02 25. 	 25.26 24.86 0.750 
26.01 25.56 26.38VDC 0OOVDC
 

-65 26.01 25.72 i.P4 24.96 o.7o
26.02 25.71 	 25.23 -247.-96 0.790 
26.O1 25 70 25.23 2 :95 O.780 
a6.01 25.70 26.41VDC, 0.oOV'Dc 
26.ol 25.68 25.20o 24.91- 0.8]1o
 

0 26.O1 25.68 25.19 24.90 0.820
 
26.01 25.68 	 25.19 24.90 0.820 
26 25-686.00 	 26.4DC 0.00VC - ­

(Page 4 of 6)
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__ 

TEST 	 DP PA !:PORT 1240 
sPIll nu--ermodel Serial 	 54 

INSPECTION 

5.8 (4.3.3) 	 Functional Verificatioh
 

5.1 (4.3.3.2) Pressure Settings
 

Calibration System Port Difference
 
Port (Reaulrement* (< 2.0 PSI
 

Actuate 	 25.81 PSIA 25.00 PSIA 0.840 PSI 

Deactuate 	 25.53 PSIA 24.73 PSIA 0.800 PSI 

Actuate 	 25.84 PSIA £5.00 PSIA o.840 PSI 

Deactuate 	 25.53 PSIA 24.72 PSIA 0.810 PSI 

Actuate 	 25.84 PSIA 25.00 PSIA 0.84o PSI 

PSIDeactuate 	 25.53 PSIA 24.72 PSIA 0o.810 

IActuate 	 25.84 ?SIA 

Deactuate 	 25.53 PSIA 

(* 	 Actuation Pressure. 24.875 to 25.125 PSIA
 
Deactuation Pressure- 0.15 to 0.5 PSI lower than actuation)
 

5.2 (4.3.3.3) Leakage Test and Operating Pressure 
(<.0091 	cc/sec at 75 PSIA for Five Minutes) f__ 
Svstem Port 
Calibration Port 

5.3 	 (4.3.3.4) Insulation Resistance 
(>50 megohms at 50 volts DC) j egohms F 

5.4 	 (4.3.3.5) Output Voltage 
Actae (>26.0 volts DC) 96.53 Volts 
Deactuated (0 to 0.5 volts DC) 0.00 volts 

5.9 (4.3.41.3.2) Vibration
 
1. 	Actuation Pressure 25.04 PSIA
 

Deactuation Pressure 24.74 PSIP
 
2. 	Actuation Pressure 25,4 PSIA
 

Deactuation Pressure 04.76 PSIA
 
3. 	Actuation Pressure 25.o4 ,SIA 

Deactuation Pressure 24.77 .PS1 
4. 	Actuation Pressure 25.04 'SIP
 

Deactuaton Pressure 24.76 PSIA
 
5. 	Actuation Pressure 25.04 PEL& 

Deectuation Pressure 24.77 PSIP 

No 	Chatter 51 _ 

(Page 5 of 6)
 



TEST DATA REPORT 1240 
Model SP111-25J Serial-Number _ 54 

INSPECTION
 

5.10 (4.3.3) 	 Functional Verification
 

5.1 (4.3.3.2) Pressure Settings
 

Calibration System Port Difference
 
Port (Reauirement*, (< 2O PSI
 

Actuate 25.84 PSIA 25.02 PSIA 0.82) PSI
 

Deactuate 25.52 PSIA 24.73 PSIA 0.790 PSI
 

Actuate 25.84 PSIA 25.02 PSIA 0.82D PSI
 

Deactuate 25 52 PSIA 24.72 PSIA 0 800 PSI
 

Actuate 25.84 PSIA 25.02 PSIA 0.82) PSI
 

Deactuate 25.52 PSIA 24.72 PSIA 0.800 PSI
 

Actuate 25.84 PSIA .QI
 

Deactuate 	 25.52 PSIA 

(* 	Actuation Pressure: 24.875 to 25.125 PSIA
 
Deactuation Pressure: 0.15 to 0.5 PSI lower than actuation)
 

5.2 (4.3.3.3) Leakage Test and Operating Pressure
 
(<.0091 cc/sec at 75 PSIA for Five Minutes)
 
System Port
 
Calibration port
 

5.3 	 (4.3.3.4) Insulation Resistance 
(>50 megohms at 50 volts DC) _20O;:Cegohms 

5.4 (4.3.3.5) Output Voltage
Actuated (>26.0 volts DC) 26.52 Volts
 

Deactuated(0 to 0.5 volts DC) o.0o Volts
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TEST REPORT 

49745REPORT NO 

OURJOBNO 49745 

YOUR P ONO KH 40539 

n aCONTRACT 
WY L E LAB 0 RAT 0 R I E S /El Segundo California 322 1763 678426 TWX 910 348-6699 Cable WYLAB 

'Statham Instruments 
12401 West Olympic 9-Page Report 
Los Angeles, California 

DATE 9 April 1968 

VIBRATION TEST 

1 0 	 REFERENCES 

1 1 	 Statham Instruments, Incorporated Test Procedure Number 2240,
 
Revision A, dated 21 August 1967
 

1 2 	 Statham Instruments Purchase Order Number KH 40539 

2.0 	 PROCEDURES AND RESULTS 

2 1 	 Random Vibration 

2 1 1 	 Two (2) Pressure Switches, Model Number SPllld-25, Serial Numbers 
51 and 54, were subjected to random vibration in accordance with Para­
graph 5 9 of Reference 1 1, above. 

Performance testingjas necessaryjwas done by Statham Instruments 
personnel
 

2. 	1 2 The specimens exhibited no visual evidence of damage as a result of this 
test. 

Note: Verification of markings by Wyle personnel identified speci­
men Model Number as SPIld-25. 

ELECTRONICS DEPARTMENT 
S1 ATE Or CALI FORNIA
 
COUNTY OF LOS ANGELLS TEST BY 4
 

B. M Bleak being d.ly sorn. Tes E ineer
 
deposes and says That the nformation contained in this report is the result of
 
,omplete and 	 carefully conducted te and to the b f I k ed true
and correct in all respects Z W 2M .,.rue 	 Department M'nager 

L DLr e1tii Wcoc±1t Test.D~v. TEST WITNESS
 
SUB.SCRABED and sworn to before me this (3 day of April 19 68
 

Notary Public in and for tke County of Los Angeles, State of California 

M) Commission expires 28 Feb ,19 72 QUALITY CONTROL _7_ _ _ = _ 



Report Number 49745 
Page Number "2 

WYLE LABORATORIES 

DATA SHEET 
Test Title 	 407,V94L;V0,ii2/ 

Customer ..-5_____-/-__ 	 Job No 
Date Test S)ate d<Y--

Part No .Sjf-z/" 7 3 -	 Date Test Completed 

S/N - _______ 	 Amb Temp 70i O±ZO'er 
Spec - Z "_'__ Photo _,4/'0

Para - . -- _, Test Med /'_"_
 

Specimen Temp A'*!" a 
Speci mnJtCs t'4Sc r9 

Z~bWEF ~ ~~. ---

A% /-tv, 	 Arc \'Ae-co,A-63o 0g.00A4/e	 cS ArC~Av\ 

r) 

-'/ 	 / / 1k 

4/0 

W614A N Apro~/ 
TestediBy . . . 

Sp~ecimen Meets Spec Requirements YES K, Wd,tni " . ---.. Date - .. _-_. . 

N \, Sh0 _ . -­
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.€ -5S f / "JoB
SPEC, EN: 5 No. : Z 
SPECIMENWYLE LABORATORIES 
CUS TOM ER __ _ _ _DATE __ __ >__ _ 

PART No. S//Y -_ TEST BY t'Attn 

S/N _ " __ ___"--__ __ WITNESS _ ----'---

TEST: A,'4 ,tn/C-4'i"r 0/V
 

EQUIPMENT MANUFACTURER MODEL SER IAL RANLE WYLE CALIBRATION Accr
No. No. No. LAST DUE
 

ff700'/0 FMC4 // IV < 250-0 .. c- 7t? RfVlO 7 /4 7 
6/Z SO?.W/,_..sc,A/Co,/o~a~o// -a faoZl z P/I2. A,/,S __,
,/.ivnso .. ,..r&< #a:-/,v AM/ ( co :-c 67'/2 /&Z'Ie, V- 6-cy ,r 

., ,.57k7-tdAA2. --- /o-o /"a-- V/2 /1: C'35'7?/ ? #-/z-

0960 Fa 1 r .... 
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Report Number 49745 
Page Number 4 

WYLK LAUORATORIES 

DATA SHEET
 

Custo,..r S' 4 7;4/ Job No 
____________________________ 	 oat. _ _ _ _ _ _ _ _ _ _ _ 

RECEIVING INSPECTION 

No of Specimens Received ___-__
 

Record identification information exactly as it appears on the tag or specimen:
 

Manufacturer. Z4't" 	 __ 

Part numbers _i _-_ _ _ _ 

How does identification information appear (name plate, tag, painted, imprinted, etc I 

Serial Numbers *-5 / 

Ekamination 	 Visual, for evidence of damage, poor workmanship, or other defects, and completeness of 

identification. 

Inspection Results There was no Yisible evidence of damage to the specimeni unless noted below. 

*Ifadditional space is required for serial numbers, use. an additional page, or reference first functional test 

data sheet (if applicable! 

Inpact.ed By ­

sheet No --	 of 

, ,t, Date _ - ­&113 Apprnod
W 614 ' C F orm A p proval Zgj %-'(l 

http:Inpact.ed
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VIBRATION TEST DATA SHEET SHEET F 
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I 
TME 
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RNDO 

TEMP FREQ. P$DJ ).(cps) G CPS 
ACCEL 
(GRMS) 

TEST 
TimE 
(MIN) 

COMMENTS A NAM 

S-m 20-So ./E .TEST REQUIREMENT 
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