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ABSTRACT

Contract NOw-64-0513-f let to Telectro-Mek, Inc., Fort
Wayne, Indiana, provided for the design. development, fabrica-
tion, and test of three (3) Prototype Net Thrust Computer Sys-
tems and necessary probing to install two of the Systems in a
Navy A3D aircraft. The third system to be subjected to envir-
onmental and life testing and then supplied as a replacement
spare for the first two systems. Systems 1 and 2 passed the
Individual and Qualification tests with an errcr of less than
24% of full thrust over the entire range of the engine opera-
tion. System number 3 passed the Individual, Qualification,
Environmental and Life tests with an error of less than #4% of
"full thrust over the entire range of the engine operation, while
the system was being subjected to the full environmental tests.
System 3 operated for 536 hours of Life testing without a fail-
ure. All three systems are at the Naval Air Station, Whidbey
Island, Washington, for flight trials.
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TELECTRO-MEK, INC. !

FORT WAYNEK. INDIANA 80. BEND. INDIANA LONG ISLAND CITY. N. Y.
2700 Nuttmen Avenue, Fort Wayne, Indiena 46804

1.0 SYNOPS1S

l.1 Introduction

l.1l.1 This final report covers the work done by Telectro-Mek, Inc.
for Navy Bureau of Weapons under Contract NOw 64-0513-f. This
contract provided for design, development, fabrication and fur-
nishing of three (3) Prototype Net Thrust Computing Systems,
Contractors Model No. TME-303, including Transmitters, Computers,
Indicators, Probes and Cables for flight testing purposes.

1.1.2 This Test Report forms Item 4 of the Contract and contains
a full report, with accompanying data on the Qualification,
Environmental, and Life Tests performed on the three (3) Proto-
type Net Thrust Computing Systems designated as Item 1 on the
aforementioned contract.

1.1.2 The testing was performed in compliance with the said
coutract and with Technical Prépoaal No. P62N05-3. Detailed
procedures for the Environmental testing was performed as speciT
fied in MIL-E-5272C and MIL-E-5009A.

l.1l.4 The Prototype Net Thrust Computing Systems, Model TME-303,
Item 1 were tested as follows.

l.1.4.1 Item 1 - Serial Nos. 1 and comprising:

Qty 10 Transmitters Part No. 300015-2,4,5,6,8
Serial Numbers 1 through 10

Qty 2 Gross Thrust Computers Part No. 400041-Gl
' Qty 2 Ram Drag Computers Part No. LO0O41-G2

Qéy 2 Indicators Part No. 200295-G4

Qty 2 Probe Assemblies Parg No. CV 201-7
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TELECTRO-MEK, INC.

FORT WAYNE. INDIANA 80. BEND. INDIANA LONG ISLAND CITY. N. Y.
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2700 Nuttmen Avenue, Fort Wayne, Indisna 46804

1l.1.4.1.1 These two systems were subjected to the Individual and
Qualification Testing in accordance with Proposal No. 62&65-3
and then delivered to the Naval Air Station, Whidbey Island,
Washington.

l.1l.4.2 Item No. 1 Serial Number 3 comprising:

Qty 5 Transmitters Part No. 300015-2,4,5,6,8
Serial Nos. 9,10,6,1,2

Qty 1 Ram Drag Computer Part No. 400041-G2

Qty 1 Gross Thrust Computer Part No. 400041-Gl

Qty 1 Indicator Part No. 200295

Qty 1 Probe Assembly Part No. CV 201-7

1.1.4.2.1 This System was subjected to the Individual and Qualifi-

cation Testing in accordance with Proposal No. P62N0O5-3. The
Ram Drag and Gross Thrust Computers were then subjected to
the Environmental Testing specified in MIL-E-5272C and MIL-E-
S009A. Then the Transmitters, Ram Drag Computers, Gross Thrust

Computer, and Indicator were subjected to a 500 hour Life Test.

The System was then dispatched to the Naval Air Stationm,
Whidbey Island, Washington.

1.2 Summary of the Tests

l1.2.1 Item 1 Serial Nos 1 and 2,systems subjected to Individual
and Qualification Tests,performed as follows: .
l.2,1.1 Scale Error allowed
Gross Thrust 1.82% of Full Scale %

Net Thrust 2.75% of Full Scale -3
Percent Thrust 2.925% @ Sea Level 2
¥

7.88% © 25,000 feat or above e
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TELECTRO-MEK, INC.

FORT WAYNE. INDIANA 80. BEND. INDIANA LONG ISLAND CITY. N. V.

2700 Nutiman Avenue, Fort Wayne, indiena 46804

1.2.1.1.1 Max Scale Error Indicated

Recorded % Full Scale

System 1 Gross Thrust 260 lbs .866%

System 1 Net Thrust 350 1bg 1.16 %
System 1 % Thrust (Sea Level) 2.0% 1.66 %
System 1 % Thrust (45,000 ft) 3.0% 2.50 %
System 2 Gross Thrust 260 1lbs .866%
System 2 Net Thrust 260 lbs .866%
System 2 % Thrust (Sea Level) 1.0%. .833%
System 2 % Thrust (25,000 ft) 2.5% 2.08.%

1.2.1.2 Priction Error Allowed 0.50% full scale

1.2.1.2.1 Max Error Recorded

Net Thrust Percent Thrust
System 1 0.166% 0.166%
Systen. 2 0.166% 0.166%

1.2.1.3 Sensitivity

System 1 Regponded to less than 1% change in thrust

System 2 Responded to less than 1% change in thrust

1.2.1.4 Response Time

l1.2.1

1.2,2

System 1 Responded to a 20% change of thrust in less
) than 1 second.

System 2 Responded to a 20% change of thrust in less
than 1 second.

.3 Full data pertaining to the above tests are contained in
Section 2.0.
Item 1 Serial No. 3 System subjected to Individual and
Qualification Tests performed as follows:

File 800-M62NOS-TR-1 Page No. 3




TELECTRO-MEK, INC.

FORT WAYNE. INDIANA SO. BEND. INDIANA LONG ISLAND CITY. N. V.

~ 2700 Nuttman Avenue, Fort Wayne, Indiana 46804

1.2.2.1 Scale Error Allowed
Gross Thrust 1.82% of full scale
Net Thrust 2.75% of full scale
Percent Thrust 2.925% Sea Level
' 7.88% at 25,000 feet or above
1.2.2.1.1 Max Scale Error Indicated

Recorded % Full Scale

Gross Thrust 260 lbs .866%
Net Thrust 330 1lbs 1.10 %
% Thrust (Sea Level) 1.5 % 1.25 %
% Thrust (45,000 ft) 3.0 % 2.50 %

1.2.2.2 Friction Error Allowed .75% full scale
1.2.2.2.1 Max Error Recorded - Net Thrust 0.266% - % Thrust 0.5$
1.2.2.3 Sensitivity

System 3 Responded to less 1% change in thrust

1.2.2.4 Response Time

. System 3 Responded to a 20% change in thrust .in less
than 1 second.

1.2.2.5 Environmental. Tests

System Serial No. 3 Gross Thrust Computer and Ram Drag

Computer were subjected to the following tests:

(a) Low Temperature 4
(b) Temperature/altitude :
(c) High Temperature

(d) Vibration

(e) . Shock '

S

s

1.2.2.5.1 At each check point during these tests System 3 pcréorlod
within the specified accuracy limits. L
1.2.2.6 Life Tests - System Serial No. 3 operated during Life
Test for a period of 536 hours without failure. Immediately
after Life Testing at viu2 34lst hour the digits in the Indicator
Part No. 200295 started to stick. These had to be removed and

reworked. .
File 800-B62NOS-TR-~-1
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1.2.2.7 Full data for the Individuai Qualification, Environmental

1.2.3

1.3

1.4
l.4.1

1.“.1

and ﬁitc Tests for System Serial No. 3 are contained in
Section 3.0.

The Transmitters, Part No. 300015, and the Indicators,
Part No. 200295, were not subjected to Environmental Tests
because identical units had previously been subjected to
these tests for Qualification on the Air Force Contract
AF 33(657)-9589. The results of the Environmental Tests on

these previous items are contained in Section 3.0 of this

report.

Conclusions

That Item 1 Prototype Net Thrust Computing Systems Model
TME-303 Serial Numbers ‘1, 2, and 3 all met the accuracies and
specifications contained in the Proposal No. P62N05-3.

L]

Recommendations

Flag Redesign - It is recommended that the Flag Mechanism
and digital counter mechanism which started to stick after 5S4l
hours of operation be redesigned.

Check-out Gear - This equipment was used during testing
to simulate the engine pressures. For normal maintenance on
the equipment, when it is mounted in the aircraft, this type
of equipment is essential for checking out the system when it
is not desirable to run the engines. Recommend check-out

equipment be purchased as an essential maintenance tool for

the System.
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TELECTRO-MEK, INC.

FORT WAYNK. INDIANA S8O. BEND. INDIANA LONG ISLAND CITY, N. Y.

2700 Nutinan Avenue, Fort Wayne, Indiana 46804

Temperature Bug - The present max percent thrust indica-

tion is a variable dependent on the temperature of the day as

noted in Instruction Book P62N0O5-0I-6, Item 3 of Contract. It
is recommended that an automatic temperature bug limit be in-
corporated in future systems to eliminate need for reference

to charts and temperature gage. Similar systems have been

engineered, built and sold to Air Force and F.A.A., and are
found very desirable.

1.4.3 Air Tests - It is recommanded that Model TME-303, Proto-

type Net Thrust Computing Systems,be flight tested and the

results published.

p 1.5 - Test Aggar;tus Used

Simulator Telectro-Mek, Inc. Part No. 400002-Gl
Wide Range Oscillator Hewlett Packard 200 CD

rp—
e v ks b + bt & 18 =

. Barometer, Wallace and Tiernan Model FA-129
! "Therme Meter" Simpson Model 388

Vacuum Tube Volt Meter H.P. Model 4OOL
Multimeter Simpson Model 260

Electronic Counter H.P. Model 5253A

Oscilloscope, Tektronix Type 561

Frequency Changer Sorensen Model FCD SOOR

Bowser Climatic Chamber Model 36-100VH Stock No. 10278
Thermo Electric Bridge Model 80200 Stock No. 10757
Calidyne Shaker Model 177A Stock No. 9549

p——r

- Avco Shock Machine Model SM-030 Serial No. 1003

.

File 800-M62NOS-TR-1 ' Page No. 6
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TELECTRO-MEK, INC.

FORT WAYNE. iINDIANA $0. BEND. INDIANA LONG iSLAND CITY, N. V.
2700 Nuttmen Avenve, Fort Wayne, Indisna 46804

Endevco Accelerometers Model Serial No. BA-44, R-272, R-273
Endevco, Cathode Follower Model 2608, Serial No. 8541,8547, 474
Endevco Power Supply Model 2622 Stock No. 9052

Tektrondx - Oaci;uoscepe Model 545 Stock No. 5598

Polaroid dacill.oscope Camera Stock No. 7147

D\-ont' Oscilloscopes Model 304, Stock No. 4791, 3606, 5029
H-P V.T.V.M. Model 400H Stock No. 9559 |

File 800-M62NOS-TR-1 Page No. 7
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TELECTRO-MEK, INC.

FORYT WAYNE. IND!ANA

2700 Nutiman Avenue, Fort Wayne, Indiens 46804

This appendix consists of the following drawings which
are included herewith and constitute part of this Test Report.

Quantity Drawing
P66

400041
" 300015
200327
200295

el e

File 800-M62NO5-TR-1
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APPENDIX I

Title
TME-303 System Part No. 200297-1
Computer Module Assembly
Transmitter, Pressure
Probe, Pitot Static-C-V 201-7 \
Indicator, Thrust - Digital and Percent-

Page Nc. 8
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TELECTRO-MEK, INC.

FORT WAYNE., INDIANA SO. BEND. INDIANA LONG ISLAND CITY, N. v.

2700 Nuttmen Avenue, Fort Wayne, Indisna 46804

INDIVIDUAL AND QUALIFICATION TEST DATA ON TME-303 SERIAL NO. 1

AND SERIAL NO. 2

File 800-M62NOS5-TR-1 Page No. 9




TELECTRO-MEK, INC.

FORT WAYNE. INDIANA 5D. BEND. INDIANA LONG (SLAND CITY. N. Y.

! 2700 Nuttman Avenue, Fort Wayne, Indisna 46804

APPENDIX [1
This appendix consists of the following drawings which

are included herewith and constitute part of this Test Report.

Quantity Drawing Title
1 Pla26u Individual Test Transmitter Serial No. 1
L Calibration Data Card Serial No. 1
1 Pllo4 Individual Test Transmitter Serial No. 2
1 Calibration Data Card Serial No. 2
1 Pl264 Individual Test Transmitter Serial No. 3
1 . Calibration Data Card Serial No. 3
1 P1264 Inaividual Test Transmitter Serial No. 4
1 Calibration Data Card Serial No. 4
1 P1264 Individual Test Transmitter Serial No. 5
! 1 Calibration Data Card Serial No. 5
) 1 PL264 Individual Test Transmitter Serial No. 6
( 1 Calibration Data Card Serial No. 6
| i Pl264 Individual Tes* Transmitter Serial No. 7
] 1 Calibration Data Card Serial No. 7
1 Pl264 Individual Test Transmitter Serial No. 8
1 Calibration Data Card Serial No. 8
1 P1264 Individual Test Transmitter Serial No. 9
1 Calibration Data Card Serial No. 9
1 F1264: Individual Test Transmitter Serial No. 10
| 1 Calibration Data Card Serial No. 10
i 1 Pl264 Individual Test TME-303 Gross Thrust
|‘ Computer Serial No. 1
i L PL204 Individual Test TME-303 Gross Thrust
Computer Serial No. 2
1 P1264 Individual Test TME-303 Ram Drag Computer
Serial No. 1
1 Pl264 Individual Test TME-303 Ram Drag Computer
Serial No. 2
1 P1263 Individual Test T™E-303 Indicator
‘Serial No. 1
1 P1263 Individual Test TME-303 Indicator

Serial No. 2

File 800-M62NOS-TR-1 Page No. 10




TELECTRO-MEK, INC.

FORT WAYNE. INDIANA SO. BEND. INDIANA LONG ISLAND CITY. N. Y.

2700 Nuttman Avenue, Fort Wayne, Indisna 46804

APPENDIX II (cont.)

Quantity Drawing Title

1 P Individual Test - TME-303 Probe Assembly
Serial No. 1

1 P Individual Test - TME-303 Probe Assembly
Serial No. 2

1 Pl264 Individual Test - TME-303 System
Serial No. 1 |

1 P1223 Test Record A3D Net Thrust System
Serial No. 1

1 , System Accuracy Tests Gross TME-303 .
Serial No. 1

1 System Accuracy Tests Net TME-303
Serial No. 1

1 System Accuracy Tests Percent TME-303
Serial No. 1

1 Pl264 Individual Test TME-303 System

v Serial No. 2

1 pP1l223 Test Record A3D Net Thrust System
Serial No. 2

1 System Accuracy Tests Gross TME-303
Serial No. 2

1 ~ System Accuracy Tests Net TME-303
Serial No. 2

1 System Accuracy Tests Percent TME-303

Serial No. 2

File 800-M62NOS-TR-1 Page Nc. 11
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TELECTRO-MEK, INC.

2700 Nuttmen Avenue, Fort Wayne, Indians 46804
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2700 Nuttman Avenue, Fort Wayne, indiana 45804

3.0 REPORT OF ENVIRONMENTAL TZSTS AND LIFE TESTS ON "UNIVERSAL

TYPE NET THRUST COMPUTER' MODEL TME-303 SERIAL NO. 3,
SYSTEMS NO. 200297-1A

Y S 2. ol o e Bertenn Il veb e e
.

File 800-M62NO5-TR-1 Page No. 12
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"TELECTRC-iiEX, iNC.

FORT WAYNE. INDIANA SO. EEINS. INDIANA LONG ISLAND CITY. N. Y.

2700 Nuttman Avcnue, Fort Wayne, incicnc 46804

3.1 Temperature and Tempersture/Altituds Tests i

a 1.1 Temperature and Temperzturc/Altitude Tests were conducted

in accordance with MIL-E-5272C as fcilows:

(a) Low Temperature - Procedure 1 @ -54°C

(b) Temperaturz/Altitude - Procedure I
{(¢) High Temperaturc - Procedure II @ +100°C
3.1.2 Model No. TME-303 Scrial No. 3
Saled Equipment Used
(a) Bowser Climatic Chamber Model 36-100 VH Stock No. 10278
3.1.4 Procedures - The range of tests and procedures followed were
as specified in MIL-E-5272C. At each environment the specimen
was functionally checked for accuracy.
The environmental ‘charts and the records of the checks
taken at each step of the environmental tests are attached
herewith. . H
3.1.5 Date of Temperature and Temperature/Altitude Tests -
February 3, 1965 to February 9, 196S.

o S AR

File 800-M62NOS-TR~1 . Page No. 13




3.2.1

3.2.2
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3.2.5

3.2.6

TELECTRC-wmccX, iINC.

'ORT WAYNE. INDIANA €0. BEND. INDIANA LONG ISLAND CITY. N. Y.

2700 Nuttman Avenue, fot Wayne, ladiana 46804

Vikration Tests
Vibration Tests were completed in accordance with MIL-
E-SOOQA procedure 4-3-3-4-1 except that the duration of vibra-
tion was limited to four hours iIn cach of three planes in-
stead of l? hours in each of three planes.
‘Model No. TME-303 Serial No. 3
Equipment used
(a) .Calidyne Saaker Model 177A Serial No. 50
(b) Accelerometer Nos.
(L) R-272
(2) BA-44
(3) rR-275
Range of Tests
(a) Four hours in each of three planes
(b) Sweep on Calidyre - 5 to 150 cps
(c) Acceleracion - 5 Gs
{d) Sweep Rate - 5 to 130 to S5 = 30 mins.
Accelerometer Calibration
(a) R-272 - 1390-35MV/5Gs
(b) BA-44 - 1864-5MV/5Gs
(¢) R-273 - 1930-35%V/5Gs
Procedures - Sgecimens were vibrated in each of three
planes from 5 - 150 - 5 c¢3s. Taare were nNo resonances at
any of the above frequencic:, thercicre, the specimens were
vibrated for four hours In .ach »lane. os shown in the
attached drawings, at 17.3 gps. A Zunctional check was mude

during the vibrating cyclc In plane 3.
File 800-M62NO5-Tx-1 ' Page No. l4




R TE TSR - R AT SR TR A vt S i R e

e hrr—_ e e

TELECTRO-MEK, INC.

FORT WAYNE, INDIANA $0O. BEND. INDIANA LONG ISLAND CITY. N. Y.

) 2700 Nuttman Avenue, Fort Wayne, Indizna 46804

Sei2a ¥ Dates - Vibraticn stc-~ed on February 9, 1965, and

completed on February 12, 1%65.

3.2.8

Mounting of the ccmputers during the Vibration Testing
,1s shown in Drawings, Figures 1, 2 anc 3, for each plane of

vibration.

File 300-M62N05-TR-1 Page No. 1§
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TELECTRO-MEZXK, INC.

FORT WAYNE. INDIANA SO. BEND. INDIANA LONG ISLAND CITY, N. Y.

2700 Nuttman Avenue, Fort Wayae, indiana 46504

Impact Tests

2 eie L Specimens were subjected to impact shccks in acco;dance
with MIL-F-5009A paragraph 4-3-3-3-7.
3.3.2 Model No. TME-303 Serial 3.
3.3.3 Equipment used
(a) Accelerometer Serial No. 2550
{b) Avco Shock Machine Model SMO3G
(c) Shock Pad 9Ci451-28
(d) Added table weight - 200 lbs
3.3.4 Equipment Settings o
(a) Accelerator Semsitivity in Peak MV/Peak g - 41.5
- (b) Through Cathode Zollower MV/ Peak g - 39.01
; (c) Scope Sweep time Z MS per CM
h (d) Scope Gain - 500 MV per CM
| (e) Air Pressure - 50 =8I

(£) Drcp Height - 12 ia

(g) Air Stop build up - 0

(h) Peak "G'"s - 30

(i) Duration - 12 MS

i Sed.9 Procedures - Impact equipment was set to read 12 MS. L

Specimens were then subjected to 2 shocks in each of six
directions, total 12 shocks of 30 g's with a duration of 12vS.
Specimens were then furc:.cnally checked and the readings re-
corded in attached Platc .223.

(;. Date of Impact Tests - February 13, 196S.

File 800-M62NCS-T«-2
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FORT WAYNE, INDIANA SO. BEND. INDIANA LONG ISLAND CITY. N. Y.

2700 Nutiman Averue, Fort Wayne, Indisne 4£304

Life Testine

The specimen was sud’ected To & minimum of 500 hrs Life
Testing to prove compliznce with the predicted mean time be-
tween failure time specified in Proposal P§2N0O5-3.

Model No. TME-303 Serial No. 3

Test Procedures - The complete system was operated for
21 hours per day in the following cycle

(a) Operationa.L every 4 hours
(b) Non-operatiornal perioés of 4 hour after each
operational pe:iod of four hours.

A

A time switch activated the vacuum pump to place regulated

negative pressure on the transducers to simulate altitude. The
timer cycled every l& minutes durin; the operating period placing
the following pressures on thg system
(a) Sea level pressure - 12 mins
(b) 45,000 £t pressure - 2 mins
Test Periods
The Life tésting commenced at 9:00 AM on 20 January 1965
and the system operated continually until 5:00 PM on 2 February
1965.
Life testing again commenced at 8:00 PM on the 16th of
February and the system operated con:inuously until &4:00 PM

on 27 Februsry 1965.

(13
©
o

Total Test Time - Th~ Systin onera for 2 period of 519

indicators were

18
i
o.

hours plus the time when the ccoduters

File 800-M62NO5S-TR-1 Page No. 17
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FORT WAYNE. INDIANA SO. BEND. INDIANA LONG ISLAND CITY. N. V.

0‘ 2700 Nuttman Avinue, Fort Wayae, indicna 456804
;'-- . operating during environmental testiag, which added an extra
17 hours.

Total operating time was therefore

thn

35 hours
- The break in Life testing between 2 February 1965 and
‘ 16 February 1965 was necessary in order to perform the Eaviron-
mental Testing as the Environmental Test Equipment was only
available during this period.
~3.4.6 Failurés -~ There werc no failures during Life or Environ-

mental testing.

; 3.4.7° Data Recording - The accuracy of the equipment was
O checked prior to Life Tas ing and then immediately after Life

Testing. The test records of the checks are attached herewith

on Plates 1223,

P . . .t
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This appendix consists of

are included herewith and counstitute part of this Test Report.

Quantity Drawing
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Title

Laboratories, Test Laboratory
eDort

Transmitter Serial No. 9
Tests Transmitter

Transmitter Serial No. 10
Tests Transmitter

Transmitter Serial No. 6
Tests Transmitter

Transmitter Serial No. 1
Tests Transmitter

Transmitter Serial No. 2
Tests Transuitter

t TME-303 Ram Drag Computer

TME-303 Gross Thrust Computer
TME-303 Indicator

- TME-303 Probe Assembdly

TME-303 System Serial No. 3
Tests Gross .
Tests Net

Tests Parcent

Net Thrust System

2 Low Temperature

1 IT? Federal
Prccedure Re

1 P1264 Individual Test

1§ Systcem Accuracy
Seria. No. 9

]. P126“ Iﬂdd.v.n.c;lal .I.\.S\-

1 Systam aAccuiracy
Serial Xo. .7

L Pl1264 Individual Test

1 dysten Accuracy
SEA.—d- '\To. 6

1 Pl264 Individual Test

1 System Accuracy T
Qesa.cu. No. L

1 2® P1264 Individual Test

1 Syst cduracy
Ser 1 No. 2

1 P1264 Indivis;al Test
Serial Wo. 3

1 Plzoe4 Individual Test
Seria. No. 3

1 P1263 Individual Test
Serial No. 3

1 Individual Test
Serial No. 3

1 PL264 Individual Test

1 Systei. Accuracy

1 Svrsten Accuracy

p Sysicn Locuracy

1 1223 Tecw Accord A3D
Ser.at Yo.

1 iow TLimzrature

File 800-M62NOS5S-TR-1
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ITT Feaerid Zabosatorices
Ft. Wayne, Indiana 1

Tesy Laboratory
Procedure Report

*

No. 100¢ Date: 2-22-65
1.0 Desceription .
1.1 One (1) computer (Gross Thrust) Scvial number 151 and one (1) comjuter
(Ram Drag) Serial number 2J1 designed and deveioped by Telectro-Mek,
Inc. were submitted for environnicntal tesis.
1.2 The dimensions of the computers are 5-1/2 x 3-3/16 x 2-1/4 inches and w 2igh
approxzimately 10 pounds each.
2.0 DPuroceaure
2.1 The two computers were subjocica W the LoLGwiny envisoniicnial tesis
in accordance with the applic.civ specific. ions, Tw.ia cxception. «s noted
acrein. Both units were tested concurreni. s WirouwZin vach envaronmcit.
2.1.1 Low Temperaturc Opcoaiion
MIL-E-5272C. Procuwdic . @ =34 Gogoees C. .
2.1,2 Temperaiurc-Aliiwde B
MIL-E-5272C. Procecduve i )
2.1.3 High Tempcraiure Cpean.ion °*
MIL-E-5272C. Prociud. v .. @ ~.iu degrees C.
. . ) 1
MIL-E-3009A Proceauic «.4.3.4.% H
* Duration of Vibration W.s .iMiicd W0 0w G0urs . €aCh 05 ticee aXus
instead o 12 nours in eacn of tisce uxes.
2.1.5 Impact
. MIL-E-5009A Paragrap. 4.3.3.3.7 N
°, Two shocks in each of six directions, total iz shocks of 30 g's with a
duration of not less ihan 10 milliseconds.
5.0 Results
o.1 Test environments were condguciad in accordance wun applicable spee.iican.ons at
all times, except as noted in puragraph 2. 1.4. N
i,
D R PR N . e e eeeiaen s . - * '
r T R UTTEEN  w et i
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Operational tests of the computers were conducted by Telectro-Mek, Inc.
personnel.

At the conclusion of environmental tests the computers were returned to
Teleciro-Mek, Inc. for further evaluation.

4.0 Notes

Tests were completed February 15, 1965.
The following equipment was used to perform the environmental tests.

Bowser Climatic Chamber Model 36~-100VH Stock No. 10278
Thermo Electric Bridge Model 80200 Stock No. 10757

Calidyne Shaker Modcl 177A Stock No. 9549

Avco Shock Machine Model SM-030 Serial No. 1003

Endevco Accelerometers Model Serial No. BA-44, R-272, R-273
Endevco Cathode Follower Modcl 2663, Scrial No. 8541, 8347, 474
Endevco Power Supply Model 2622 Sioc < No. 9052

Tektronix Oscilloscope Model 545 Stock No. 6598

Polaroid Oscilloscope Caimera Stock No. 7147

Dumont Oscilloscopes Modcel 304, Stock No. 4791, 3606, 5029

[~

ﬁ###h:ﬁ#h###
NNNNNE@NNNNN
D=3 U N

.2,11 H-PV.T.V.M. Model 400 Stoci No. 9559
A
Tests conducted by gqgf:,-,ﬁ' / ,/7 and \\(.v/\ IV g
Emiaett a.a‘k Ros\)\loore
/7t /;I.. . '____4"
Test approved by LA G, s

D.L. Carxksntcr, Managezr Reliability
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1. Physical Exaninatlon v
2. Scale and Friction Error v
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L. Response Time v/
v

S ’Sensitivity

Test Specification - Per Proposal P62N0O3-Z at Rooa Temperature
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~+ Physical Examination
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2
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INDIVIDUAL TEST o Be% . 1l Com@iel

TSt ) CHZCX 0.K. COMMENTS

1. Paysical Exanination Y

2, Scale and Friction Error v
o tes V4
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TELECTRO-MEK, INC,.

FORT WAYNE. INDIANA $O. BEND. INDIANA LONG ISLAND CITY. N. Y. s

! } 2700 Nuttman Avlcnuc, Fot Wayne, Indisna 46804

4.0 ENVIRONMENTAL TEST DATA TAKEN ON_TRANSMITTERS AND INDICATORS

SUPPLIED ON THE AIR FORCE CONTRACT AF33 -657-9589

File 800-B62NOS-TR-1
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TELECTRO-MEK, INC.

FORT WAYNE, INDIANA

SO. BEND. INDIANA LONG ISLAND CITY. N. Y.

2700 Nuttmen Avenue, Fort Wayn., Indiana 46804

APPENDIX 1V

This appendix ~cnsists of tie following drawings which

ar¢ included herewith and constitute part of this Test Report.

Quantity Drawing

10 300075
12 300076
12 300079

File 800-F62NOS-TR-1

Title

Test Record, AEK-4(200117) Indicator

' Test Record, TRK-52-1 (300015-2) XMTR

Test Record, TRK-Sz-1 (300015-2) XMTR

Page No. 21
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TELECTRO-MEK, INC.

. FORT WAYNE. INDIANA S$0. BEND. INDIANA LCNG ISLAND CITY, N. Y.

) 2700 Nuttman Avenue, Fort Wayne, Indiana 46804

5.0 SUP?LEMENTARY TNFORMATION

5.1 Specific Sensitivity and Response Time Data

ALzaough qualitative data only was noted on Serial
Numbers 1,2, and 3 of.the TME-303 system and reported above
in paragraphs 1.2.1.3 and 1.2.1.4, cuantitative data has
been taken on a similar unit having ideatical response and

is herewith included.

€

5.1.1 Sensitivity"(Unidirectional”Stiction")

b Gross: 35 lbs

Net:26 lbs
Percent: .4% .
Se.lod Response Time for 100% change or 10,8C0 lbs change thrust
Gross or Net: 0.65 sac
Percent: 1.75 s=¢
Sai.3 Response Time for 20% change or 2000 lbs change in thrust

Gross ov Net:0.22 sec

Perceut: 0.35 sec

S 7 3etup Schematics

The following noted setup schematics included herewith

apply to the paragraphs rotead.

Paragraphs Test Schematic
1.2.1.1 & 1.2.2.1 ' Scale error Plate 1269
1.2.1.2 & 1.2.2.2 Friction error Plate 1269
1.2.2.3 & 1.2.2.3 Sensitivity Plate 1269
) l.2.2.4 & 1.2.1.4 Response Time Plate 12(¢9

1.2.2.5 Environmental Tests Plate 1269

L.2;2.6 Life Tests Plate 1270
File 860-M62NOS-TR-1A
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©1.2.2.2 is really friction plus 'backlash_and was obtained

T T

TELEC?{-ROQMEK, INC.

FORT WAYNE. INDIANA $0. BEND. INDIANA LONG ISLAND ciTY. N. Y.

‘2700 Nuttraan Avenue, Fort Wayne, Indiana 46804

Friction Error Test Comments

The friction crror noted in Paragraphs 1.2.1.2 and

by carefully appreaching each test s:tting on the Telectro-
Mek Part No. 400002-C1 Simuiator first from the high side
without - overshoot, then later approaching the same settings
from the low side without overshoot. The sensitivity test,
on the other hand, was "unidirectional and indicates friction
(stiction) without backlash.. None of the system was tapped
or dithered during these tests so that this test was truly

&8 worst case condition.: Less error will be demonstrated in

actual use.

Indicator Commants

The Indicator supplied under this contract is TMI Part
No. 200295 and differs from the AZK-4 Part No. 700014 in that
red lighting was required for this contract whereas the AZK-4
used white lighting. It was also found necessary to use
diffuser black lightiﬂg,rather than the wedge lighting used
in the 700014, in order to fully meet the lighting specifica-
tions. In the course of making such changes to accomodate
the new lighting the following new parts were designed for the
200295 and conséitute the differences between Part No. 200295

Indicator and Part No. 700014 Indicator.

Part No. Descrintion
300100 Dial, Indicator
10016l Shait Flexible
200300 Spacer Offset
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TELECTRO-MEK, INC.
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Part No. Description

200286 Terminal Board, Indicator
200283 Spacer, Dial Face

200281 Pbst,Spacer,Front

200278 Shaft, Bearing Support

All other parts, i.e. counter, synchro, gearbox, motor,
amplifier, solenoid, potentiometer, can, connector and other

mechanical parts are equivaleni to those used in the AEK-4

Part No. 700014. - "
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