CENTURY"

FLIGHT SYSTEMS, INC,

November 1, 2012

Orrin K. Anderson
Air Safety Investigator
National Transportation Safety Board

Subject: WPR12LA048 Testing of Autopilot Components Removed from N36824

The following components were shipped to Century Flight Systems for a function
test. Each component testing was limited but based on procedure of its Data
Sheet.

1D937-2050-311FF18 (Flight Computer) s/n 2178G
52D67 (Attitude Gyro) s/n T72374M

52D254 (Directional Gyro) s/n A6156G
1C784-2-879 (Roll Servo) s/n 1501

1C784-3-10562 (Pitch Servo) s/n 1511

S R B

RESULTS

The Century 2000 Flight Computer was connected to Century Flight Systems test
console in accordance with its Data Sheet. Power was applied to the Flight
Computer and a normal display was noted. All test results from the abbreviated
test procedure was normal.

The Attitude Gyro was connected to a test fixture and a vacuum source was
applied. The Attitude Gyro failed to erect but gyro rotor spin up was heard.
Removal of the front bezel on the unit showed the pitch attitude indicator
(football) jammed onto the roll attitude index ring. It is suggested heavy impact
force was its cause. No further testing was conducted.

The Directional Gyro was connected to a test fixture and a vacuum source was
applied. Rotor spin up was heard and compass card movement was noted when
DG was moved, however no electronic output was indicated on the test fixture.
Upon examination of the CD 175 electrical connector on the DG, it was noted two
male pins were pushed back into the connector and not making contact with the
female pins in the mating connector of the test stand. Pin 15 (shield ground) and
pin 20 (signal ground) were the pins found to be pushed back.



The Roll Servo was connected to Century Flight Systems test console. Unit was
checked for correct current draw, servo speed and slip clutch tension. Unit was
found to be in spec.

The Pitch Servo was connected to Century Flight Systems test console. Unit
was checked for correct current draw, servo speed and slip clutch tension. Unit
check for current draw and servo speed was found to be in spec. Slip clutch
tension was found to be 20 pounds higher than the Data Sheet specification.
Tamper seal on top of capstan was found to be broken.

All testing of the components were witnessed by the following personnel:

Tom Latson (Air Safety Investigator NTSB)
Mike Allen (CFS Quality Control Manager)
Mike Underwood (CFS Production Manager)
Scott Collins (CFS Technical Services Rep)

Included in this report will be two Appendixes. Appendix A consisting of photos
of the components taken by Tom Latson and Appendix B consisting of the Data
Sheets for each component.

Respectfully

Scott Collins
Technical Services Representative
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Gyro ACV excitation shall be 1.5 + .15 VRNS,

-*—- DATA SHEET serano. 91A6
Mi | Wells, TX
. il FOR SPECIFICATION 12A475 | ggv EO# DATE
AppROVED: __L.M. HIGGINS CENTURY 2000 G 19394  06-25-09
DATE: 07-31-96 . i
. Pehel] 2-/4403 SToA)
INSPECTEDBY - 5 & PIN 1 D9G3 77— Z05031FF/8DATE _(_gr/.?ﬁé@
ACCEPTED _ | CFS | ResecTED SIN Iyadc
REMARKS: i
INC.
SPEC.
SECTION REQUIREMENT RESULTS
2.4.1.0 SYSTEMS CHECKS
24179 STATIC PORT LEAKAGE
Leakage shall not exceed 10 ft. in one minute. C 2
2412 AP A + IMPEDANCE
Resistance shall be greater than 1k ohms. 4 /(
2413 TRIM A+ IMPEDANCE /
Resistance shall be greater than 5 k ohms. . <
2414 INITIAL SUPPLY CURRENT
Supply current shall be: /
A. 14 Volt Units: 2.5 Amperes Max. Cew Ay,
B. 28 Volt Units: 2.0 Amperes Max. —/’V&
C. Single Axis Units: 0.5 Amperes Max. 4%
2415 HDG shall be ON. (
ATT shall be ON. ("
2.4.2 SYSTEM LOCKOUTS
2.4.2.1 EXT Device Lockouts ( \/)
2422 ALT MODE LOCKOUT  (Not Applicable If 81D666-5 Or 81D667-5 Pitch Board s
Installed)
ATT remains ON. ({ /
ALT remains OFF. (
2.4.3.1 REFERENCE VOLTAGE CHECKS
V+ value shall be + 9.6 = /3 VDC. e B85
2432 V# shall not change more than .010 VDC Vi
Annunciators shall not flash. 4‘_4
2440 LOW VOLTAGE WARNING
2441 All functional annunciations shall flash. FLASH €
ON and OFF except HDG and ATT, which shall be ON. HDG (
ATT (
2442 A. 14 V Urits: HDG and ATT ON and bright. HD3 {
B. 28 V Units: At A+ value of 20.3 + 1 VDC. ATT ( ,/f
HDG and ATT ON and bright. BRIGHT (
A+ VALUE { AR
2443 ROLL REFERENCE shall be + .03 VDC. — T
2444 PITCH REFERENCE shall be + .10 VDC. =007
2445 TRIM REFERENCE shall be + .10 VDC. ~—. 00
2.4.46 Gyro excitation shall be 5K Hz + 750 Hz. S  xnz
/. #5 vrms
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Pitch Motor Velocity Greater than 150% UP.

e e AT TR -
SN

CENTURY®
TLIGHT SYSTEMS, INC. W DATA SHEET M 91 A672
o R SPECIFICATION 12A475
wproveD, LM, HIGGINS O ENTURY 2006 G 19304 062509
DATE: 07-31-96 Sk
SPEC.
SECTION REQUIREMENT RESULTS
2450 LIGHT DIMMER & PANEL LIGHTING
2451 HDG and ATT visible but dimly lit. VISIBLE ( ‘4
DIM ( «
2452 All panel lights are on. LIGHTS ( X
2460 PREFLIGHT TEST SEQUENCE (Pitch Option Required)
24861 All functional annunciations visible for All Annunciations  ( t‘/%/
3.3 = 1.5 seconds. TIME
After 3.3 + 1.5 seconds, ALT and GS shall extinguish. ( -’{
2462 HDG, ATT, and TEST shall be visible. HDG ( (/
ATT
TEST ( )
2463 A. HDG, ATT & TEST lights ON. HDG  ( '5«
ATT ( «)
TEST ( A
B. HDG, ATT & TEST lights ON. HDG ( \.lé
ATT [ v}
TEST ‘/f
2465 A. HDG & ATT shall remain ON. HDG ( ./5
TEST Light shall go OFF. ATT ( ,/)
TEST (Y
B. HDG & ATT shall remain ON. HDG (
TEST Light shall go OFF. ATT
TEST ( TN
2466 HDG & ATT shall remain ON. HDG ( ﬁ
TEST Light shall go OFF. ATT (
TERT =
2487 All functional annunciators visible for 3.3 + 1.5 seconds. All Annunciators  ( |/(
After 3.3 + 1.5 seconds ALT & GS shall extinguish. AT 4
2468 HDG, ATT & TEST shall be ON. HDG ( »/{
ATT f -
TEST ( j
2469 A. HDG, ATT and TEST shall remain ON. HDG ( %
Pitch Motor Velocity 100% + 12% UP. Tég_:: E X
VELOCITY g %
DIRECTION
B. HDG, ATT and TEST shall remain ON. HDG (
Pitch Motor Velocity 100% + 12% DOWN. ATT u/)/
TEST ( /)/
VELOCITY 2 %
DIRECTION
24.6.10 HDG and ATT shall remain ON HDG ( ./)
Test shall flash, ATT ( _/{
TEST
2.4.6.11 A. HDG and ATT shall remain ON. HDG (
TEST shall go OFF, ATT
TEST (
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91A672

ALT shall go OFF.

CENTURY" p
-*—— — DATA SHEET SPEC. NO.
ineral Wells, TX
wrrowo LMLHIGGINS | PO Seeirio g | B i oagos
DATE! 07-31-96 s
SPEC.
SECTION REQUIREMENT RESULTS
B. HDG and ATT shall remain ON. HDG (
TEST shall go OFF. me AT 9
Pitch Motor Velocity Greater than 150% WP~ [2 A TEST (
VELOCITY ZiS5e %
DIRECTION _ PN
2.4.6.12 HDG and ATT shall remain ON. HDC (\7/
Test shall go OFF. ATT ( )
TEST ./)/
2470 LATERAL MODE CONTROL LOGIC (ALL VERSIONS)
2471 HDG shall go OFF. HDG ( /
NAV shall flash. NAV ( )
2.4.72 NAV shall go OFF. NAV j
APR shall flash. APR (
2473 APR shall go OFF. APR ( \/{
REV shall flash. REV ( \/{
2.4.74 REV shall go OFF. REV ( 4
HDG shall come ON. HDG (
2.4.8.0 SYSTEM CONTROL
* Ignore Pitch and Trim mode indications if not installed.
2.4.81 The power supply current shall increase but remain less than 3 amps. CURRENT /.G 7
Roll, Pitch, and Trim servos shall engage. ROLL ( \75
PITCH ( 1
TRIM  ( 0/4
2482 The trim servo shall disengage. DISENGAGE ( -/{
2483 The trim servo shall engage. ENGAGE ( t//)/
2484 The Roll, Pitch and Trim Servos shall disengage ROLL ( )
PITCH ( )
TRIM  ( ,o/,f)
2485 The Roll, Pitch, and Trim servos shall disengage; AP shall flash for ROLL ( \/{
5 = 2 seconds and then remain OFF. PITCH ( \/{
TRIM (pﬂ’/
AP FLASH (
TIME ?
AP OFF (
2486 AP shall come ON; the Roll, Pitch and Trim servos shall engage. AP ( f
ROLL ( /)
PITCH ( +)
TRIM  ( ,v/qa
2.4.8.7 The Roll, Pitch, and Trim Servos shall disengage; ROLL { ,/ )
AP shall flash. PITCH ( ./ )
TRIM  ( 24
AP FLASH ( ‘&/
2488 The Roll, Pitch, and Trim servos shall remain disengaged; ROLL ‘w.)/,
AP shall go OFF. PITCH (
TRIM  (
AP OFF ( )
2490 ALTITUDE MONITOR
2.4.9.1 ALT shall come ON. AT .,/)/’
ATT shall go OFF. ATT ),
1 2.4.9.2 -ATT-shalleeme ON. -~ - - — - ( :j/){
(
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‘
E % Mineral Wells, TX

DATA SHEET

SPEC. NO.

91A672

FOR SPE TION 12A475
APPROVED: ___ L.M. HIGGINS CE(I:\:";:j:I:‘Y 2000 G—-—V 19%09—#4 DATE
DATE: 07-31-96 D
SPEC. )
SECTION REQUIREMENT RESULTS
2.4.10.0 RESET GENERATOR
2.4.10.1 ALT shall com ON. ALT ( .é/
ATT and HDG shall go OFF. ATT
NAV shall flash. HDG (
NAV )
2.4.50.2 AP, HDG and ATT shall come ON. AP ( Vi
NAV and ALT shall go OFF. HDG (
The Rall, Pitch and Trim servos shall engage. ATT (
NAV (A
AT (A
Roll (
Pitch (
Trim (ﬂ/4)
24103 NAV shall flash. NAV :;)
ALT shall com ON. ALT ( \/
HDG and ATT shall go OFF. HDG ( )
ATT (V)
24.10.4 HDG and ATT shall be ON. HDG ( /)
The Roll, Pitch and Trim servos ATT (/)
Shall be disengaged Roll (. /
Pitch  ( )
Trim (A
2.4.10.5 AP and ALT shall come ON. AP &
NAYV shall flash. ALT /
HDG and ATT shall go OFF. NAV /
Roll, Pitch and Trim servos shall engage. HDG ( ./)
ATT ‘/
SERVOS ( )
2.4.10.6 NAV and ALT shall go OFF. NAV \/
HDG and ATT shall come ON. ALT (
AP shall flash, then remain OFF. HDG (
Roll, Pitch and Trim servos shall engage. ATT
AP (
SERVOS ( ./{
24.11.0 MANUAL TRIM (If Installed))
2.4.11.4 HDG and ATT shall to OFF HDG ( My
bl g’
24112 The trim servo shall not engage: Not ENGAGE ( )
The trim motor shall no run. NotRUN ( )
24113 The trim servo shall engage; ENGAGE ( )
Motor
Direction %
Motor
Velocity
24114 The trim servo shall engage; the trim motor shall run in ENGAGE ( )
the trim DOWN direction and greater than 90% motor velocity. Motor
Direction %
Motor
Velocity Y/
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CENTURY"
-*—- & DATA SHEET seec.no. 91A672
WGV T, FOR SPECIFICATION 12A475 | e EGE . DiGE
APPROVED:___L.M. HIGGINS CENTURY 2000 Loy $0%94 oot
DATE: 07-31-96 Sateed
SPEC.
SECTION REQUIREMENT RESULTS
24120 AUTOTRIM (If Installed) /
24121 AP shall come ON, the roll, pitch & trim servo shall engage. VELOCITY %DN
The trim motor shall run in the DN direction as noted in table.
(See page 7A.)
24122 The trim motor shall run in the UP direction at less than 5% VELOCITY % UP
for 3.3 + .75 seconds then increase. TINE SEC.
24123 The trim motor shall run in the UP direction as noted in the table. VELOCITY % UP
(See page 7A.)
24124 The trim motar shall run the in DN direction at less than VELOCITY A\ !c %DN
5% for 3.3 £ .75 seconds then increase. TIME SEC.
2.4.130 PITCH ATTITUDE HOLD (if installed) ;i i
2.4.13.1 The pitch attitude shall stabilize at 0° + 1°. 3
TABLE OF TRIM VELOCITY VALUES
IF N5 TEST TRIM MOTCR VELOCITY TRIM MOTOR VELOCITY
EQUALS WEIGHT 14 V Unit (SEE NOTE 3) 28V Unit (SEE NOTE 4)
*0 0 LBS. 53% e 16% SEE NOTE 2
* 0LBS. 49% + 15% SEE NOTE 2
g 0 LBS. 44% * 13% SEE NOTE 2
| 0 LBS. 40% + 12% SEE NOTE 2
4 0LBS. 66% % 20% 57% + 17%
5 0LBS. 53% + 16% 46% 3 14%
6 0 LBS. 49% + 15% 42% 5 13%
T 0 LBS. 44% 3 13% 38% = 11%
8 2.5 LBS. 63% + 16% 54% + 14%
9 2.5LBS. 52% + 13% 45% 5 11%
A 5LBS. 67% + 13% 56% 4 11%
B 5LBS. 55% & 11% 47% + 10%
C 5LBS. 51% + 10% 44% + 9%
D 10 LBS. 67% % 10% 58% + 9%
E 10 LBS. 62% i 9% 53% % 8%
F 15 LBS. 71% + 11% 61% + 9%
H 15 LBS. 64% + 10% 55% * 8%
J 15 LBS, 57% = 9% 49% + 7%
K 16 LBS. 47% % 7% 41% & 6%
L 15 LBS. 42% + 6% 36% & 5%
M 15 LBS. 35% + 5% 30% & 4%
NOTES: *1. These 14V Units tested using a 66C397 Test Servo Actuator.

2. These Units cannot be tested with present test techniques.

3. For 14V Unit test, refer to Test Servo Actuator 66C396 and Autotrim
External Servo Test Fixture 96D66 for complete information.

4. For 28V Unit test, refer to Test Servo Actuator 66C397 and Autotrim
External Servo Test Fixture 96D66-1 for complete information.
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91A672

CENTUSY" SPEC. .
*— | DATA SHEET SPEC-NG.
erais. B FOR SPECIFICATION 12A475 | gey Eof  DATE
i e CENTURY 2000 G 19394  06-25-09
SPEC.
SECTION REQUIREMENT RESULTS
24132 The pitch attitude shall return to 0° + 1° within 7 + 2 seconds. 2
sec.
24133 The pitch attitude shall stabilize at 0° + 1° 5
2.4.14.0 PITCH MODIFIER
2.4.141 The pitch attitude shall move down at .75 + .15%second: then stabilize at . PE °/sec.
10° £ 1° pitch down. R o
2.4.14.2 The pitch attitude shall move up at .75 + .15% second; then stabilize _,_g"/seo&
at 0%18, I - SN
2.4.15.0 PITCH LIMITER
24151  The pitch attitude shall limit at 24° + 3° UP, 26 o
2.415.2 The pitch attitude shall limit at 14° + 3° pitch DOWN / le "
2.4.16.0 PITCH SYNCHRONIZER
2.4.16.1 The pitch attitude shall stabilize at 0° + 1°, (2 S
2.4.16.2 The pitch attitude shall stabilize at 10° + 1° pitch UP. /O =
2.4.17.0 AUXILIARY MODE
241471 ATT shall go OFF a1 4 )
ALT shall come ON ( )
Pitch rate shall be 2.6° + .3° sec. DOWN ALT °/sec.
24172 ATT shall go OFF ATT | )
ALT shall come ON ¢ 3
Pitch rate shall be 2.6° + .3° sec. UP ALT 9/sec.
2.4.18.0 ALTITUDE HOLD
24181 ALT shall remain ON At L
Pitch motor velacity shall be 0 + 12% %
2.4.18.2 Pitch rate shall be up as noted in the table. °/sec,
2.418.3 Pitch rate shall be DOWN as noted in the table. 9sec.
XXXXXNeX PITCH RATE “/sec
0 1% + 2%seE.
1 5 & .2%sec.
2 5%+ 1%sec.
3 T A < 13%sec.
4 9° = 2%sec.
5 LE 1%sec.
6 i .2%sec.
7 H5% % . {1%ses
2.4.19.0 NAV FLAG
2.4.19.1 APR shall flash; HDG shall go OFF APR 5 %
HDG v{
2.419.2  APRON after 2.2 + .75 seconds. APR
Z Geec.
TIME
2.4.19.3 APR flashes when NAV flag value is +.180 £ .03 VDC APR */)/ ,fg v
NAV FLAG v{
2.4.19.4 APR shall be ON when NAV flag value is + .200 + .03 VDC ( o
NAY FLAG + £06 N

IZF <
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CENTURY" SPEC. NO. 1
—— DATA SHEET seeeno. 91A672
R el FOR SPECIFICATION 12A475 | gy EC¥  DATE
iy 07-31-96 CENTURY 2000 G 19394 06-25-09
SPEC.
SECTION REQUIREMENT RESULTS
2.4.20.0 GS ARMING
2.4.20.1 GS shall come ON after 2.2 + ,75 seconds: APR shall remain ON g8 L 3
TIME sec.
APR [ )
24202  GS shallgo OFF Ss ()
2.4.20.3 GS shall come ON <
24203  GS shallgo OFF Gs ( )
2.4.205 GS shall come ON GSs { )
24206  GS shallgo OFF Gs ( )
24207  GS shall come ON Gs ( )
24208  GS shallgo OFF Gs ()
2.4.209 GS shall come ON after 2.2 + .75 seconds. GS ( )
TIME e e e = SEEEN
24210 GS COUPLER
2.4.21.1 AP, ATT, APR, and GS shall be ON. AP F )
AT 4 )
APR ()
gy { 3
24912 ATT shall go OFF. ATT ( )
At less than 75% but more than 25% Deviaton %
UP GS deviation. gsup ()
The pitch attitude shall not increase. Attitude  { )
GS deviation shall stabilize at 0% = 5% Stabilize %
24213 GS deviation shall stabilize at 0% + 5%. Deviation %
Within 2 min. £ 20 seconds Time sec
2.4.220 LOSS OF GS ARMING
2.4.22.1 GS shall fiash when GS ( )
GS flag value is .180 + .03 VDC Flagvalue _______ VDC
2.4.922 GS shall remain ON when o
GS flag value is .200 + .03 VDC FlagValue _____ VDC
2.4.223 GS and APR shall flash Gs ( )
APR ( )
24224 GS and APR shall remain ON after 2.2 + .75 seconds Agg (( ;
TIME ——_  _SBC
24225 HDG shall come ON HDG ( )
APR shall go OF = APRL & 3
GS shall flash gs ( )
24226 ALT shall come ON ALT ()
GS shall go OFF Gs ( )
2.4.23.0 LATERAL AXIS
2.4.2341 Roll attitude shall be adjustable from 14° £ 4° tg 32° + 4° left. :
2.4.23.2 P

Roll attitude shall be adjustable from 19° + 3° to 27°+ 3° right.

8 of 11
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* CENTURY " PEC. NO.
FLIGHT BYSTEMS, INC. ; DATA SHEET —.__S O 91 AB 72
o SRR bR FOR SPECIFICATION 12A475 | gey EOF  DATE
Gl 07-31.96 CENTURY 2000 G 19394  06-25-09
SPEC.
SECTION REQUIREMENT RESULTS
2.4.23.3 Roll Attitude shall be adjustable from 12.5 + 5.5° to 12.5 £ 5.5° left or :

right.
2.4.234 Roll rate shall be 5° £ 1°/second left. °/sec.
2.4.23.5 Roll rate shall be 5° + 1°/second right. °/sec.
24236 Roll attitude shall stabilize at 24° + 1° left. s
24.237 Roll attitude shall stabilize at 24° + 1° right. 3
2.4.238 APR shall come ON. APR ()

NAYV shall go OFF. NAV ( )

Roll attitude shall remain at 24° £ 1° right. Attitude £
2.4.23.9 REV shall come ON. REV ( )

NAV shall go OFF. APR ()

Roll attitude shall stabilize at 24° + 1° left. Attitude %
2.4.23.10  HDG shall go OFF. HBG ( )

NAV shall come ON. NAV ()

CRS shall stabilize at 42° £ 3.5° right. CRS i

Couple at 28% * 5%. Couple at %
2.4.23.11 APR shall come ON. APR ( )

HDG shall go OFF. HDG ( )

CRS shall stabilize at 42° £ 3.5° left. CRS i

Couple at 78% £ 5% Couple at %
2.4.2312 NAV deviation shall stabilize at 0% + 3% %
2.4.2313 REV shall come ON. REV ( )

APR shall go OFF. APR ()

NAV deviation shall stabilize at 0% + 3% %
242314 Roll attitude maximum is 12° £ 1° Attitude <

until CRS is 45°  2°. CRS ¢

then roll attitude is 24° £ 1° Attitude 4
242315 Roll attitude maximum is 8° £ 2° (12° £ -2° for Heavy A/C) Attitude ;

until CRS is 45° + 2°, CRS ¢

then roll attitude is 24° + 1° Attitude %
2.42316  HDG shall be ON. HOG § )

APR shall be ON. APR { )

CRS shall be 30° + 2° |eft CRS %

until NAV deviation is 22 + 5% right Deviation Yo

HDG shall go OFF. HDG ( )
242317  HDG shall com ON. HbG {1

NAV shall flash. NAV )
2.4.23.18 HDG shall go OFF. HDG ()

NAV shall remain ON, NAV )
242319  HDG shall go OFF. HOG L )

REV shall be ON. REY 1. )

Rall attitude shall stabilize at 0° +4°. Attitude °
242320  NAV deviation shall stabilize at 0% & 3%. %
2289 CRS shall move 5° left in 27 % 5 seconds. i

sec.

242322 :

CRS shall move 5° left in 27 + 5 seconds.
KR8 HF =
fs
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91A672

CENTURY®
— DATA SHEET ek
s T HIBBING . FOR SPECIFICATION 12A475 | gy EOf  DATE
a3 ETT CENTURY 2000 G 19394  06-25-09
SPEC.
SECTION REQUIREMENT RESULTS
24.2323  HDG shall come ON. HDG ( )
REV shall go OFF. REV ( )
2.4.23.24  APR shall come ON. APR ( )
HDG shall go OFF. HDG ( )
Roll attitude shall increase ta 24° + 1° right. o
2.4.23.25 Roll attitude remains 24° x 1° right 1
after 35 £ 6 seconds (17.5 £ 3 seconds for Heavy A/C) sec.
2.4.23.26 Roll attitude decreases to 12° £ 1° right a
aster 70 £ 12 seconds. (35 * 6 seconds for Heavy A/C) sec.
2.4.23.27 HDG shall come ON. HR& { )
APR shall go OFF, APR ( )
2.4.23.28 NAV shall come ON., NAV ( )
HDG shall go OFF. HDG ( )
Roll attitude shall increase to 24° + 1° left °
2.4.23.29 Roll attitude shall decrease to 13° £+ 1° left °
after 35 + 6 seconds. (N/A for Heavy A/C) sec.
2.4.23.30 Roll attitude shall decrease to 8.5° + 1° left 8
after 70 + 12 seconds. (N/A for Heavy A/C) sec.
2.4.23.31 Roll Attitude stabilizes at 14.8 £ 2° left. ( )
2.4.23.32 Roll Attitude stabilizes at 15.5 + 2° [eft. ( )
24242 PITCH STRG Adjustment range High
14V 330to 430 MIN Low
28V 165t0 215 MIN
24243 For 5° pitch down the PITCH STRG
is 520 = 40 mA 14V,
or 260 + 20 mA 28V.
24244 For 5° pitch up the PITCH STRG
is 260 + 40 mA 14V.
or 130 £ 20 mA 28V.
24245 ROLL STRG CTR is adjustable at least
over £ 3 Volts.
242456 -4.16 £ .5 volts ROLL STRG for 10° left HDG OFFSET.
24247 4.6 + .5 volts ROLL STRG for 10° right HDG OFFSET.
24251 AP shall com ON: ROLL and PITCH servos shall engage AP { )
ROLL ( )
PITCH ( )
24252 Servo shall drive DOWN. SERVO ( )
2.4.253 After approximately 3 seconds, TRIM TRIMDN  ( )
DN light shall flash at slow rate. Sec.
FLASH ( )
24254 Servo shall drive UP.
24255 After approximately 3 seconds, TRIM UP light shall flash TRIMUP ( )
at a slow rate SEC
_FLASH

A
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CENTURY"
Br— DATA SHEET sec.no.  91A672
Mineral Wells, TX
: FOR IF1 12A475
peeroveD,__ L. HIGGINS TeENTURY 2000 | & 1o ot
DATE: 07-31-96 gk
SPEC.
SECTION REQUIREMENT RESULTS
24.256 After approximately 3 seconds, TRIM DN light shall TRIMUP ( )
flash at a fast rate. SEC
FLASH ( )
24257 After approximately 3 seconds, TRIM UP light shall TRIMUP ( )
flash at fast rate. SEC
FLasH | )
24258 TRIM UP shall fiash at fast rate. FLASH ( )
EXT light cycles on every 2 minutes for § seconds. EXTLT ( )
YDLT ¢ )

2.4.261 YD light ON with YD depressed and OFF when released.
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ENGINEERING SPEC.NO.
SPECIFICATION 91A251-2
FLIGHT SYSTEMS, INC. DATA SHEET Issued Change Approved  Date
For Artificial Horizon Gyros & Rel. EO 13712 8-28-
52D66, 52D67, 52D166, 52D167 & M’s | 99
Drawn By: D f e Inspection Acceptance Test A 15326 4277
Approved: - (}\ﬁf: 94
Approvgq Eﬂ 5 ,ﬁm@ 2 Date: =
Appro L Date:
SHEET 1 OF 2

PARTNO.SZD 67 SERIALNO.TZ23 74M DATE:. /026 [1a

INSPECTED BY: §X I ACCEPTED REJECTED /
ACCEPTANCE TEST QUA'LIFICATIOI‘:J.TEST
REFERENCE: NOT ©QwR  Pacropry S,Ezflv/t\ééa IDENT IR sd 6- MARKS

52D66 & M - 12A21 A
52567 &M --12A19 Wit MoT  Fppor

52D166 & M - 12A333 , .
52D167 &M — 128334 TO#AD PiTeH DispfeAd TAMMED Dug To (mpPACT

Acceptance test results within tolerance may be indicated by a check [v'] mark. Out of tolerance

data must be recorded. :
Witam pPETERS S

3.3STARTING -- Low Power

Runs at 2.25" hg. (MAX.) T g I e
3.4STARTING - Normal Power

Erection Time 3 minutes MAX. [ ]

Roll Index Aligned +/- 2 deg. [ ]

Pitch Index Aligned +/- 2 deg. E. 3
3.5ZERO STABILITY

Jitter does not exceed width of horiz. line L 1
3.6AIR CONSUMPTION

Maximum consumption at normal vacuum 2.2 CFM. A
3.7LEAKAGE

Airflow does not exceed .25 CFM [ ]
3.8SETTING ERROR

Horizon line +/- 1.0 deg. [. 1

Roll index +/- 1.0 deg. I 7
3.9VERTICALITY

Pitch indication of 5.0 deg. +/- 1.0 deg. [

Roll axis indicates no more than 1.0 deg. MAX. I i
3.10 AUTOPILOT OUTPUTS
3.10.1 ROLL NULL

Mechanical within +/- 1.5 deg. A

Electrical within +/- 30 mV [ ImV

PITCH NULL (N/A for 52D66 & 52D166)
Mechanical within +/- 1.0 deg. R
Electrical within +/- 60 mV [ ImV

Mg

3102  ROLL OUTPUT NIz <‘:ﬂi




Drawn By: D ,_§@ Inspection Acceptance Test

Approved;

pLdbye o

ENGINEERING SPEC.NO.
CENTURY SPECIFICATION 91A251-2

DATA SHEET Issued  Change Approved  Date
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52D66, 52D67, 52D166, 52D167 & M’s

FLIGHT SYSTEMS, INC.

15326 4-27-

&P 18]

Date:

Date:

SHEET 2 OF 2

3103

3104

3.10.5

3.10.6

3.10.7
3.10.8

3.11

3.11.1

ANGLE OUTPUT mVOLTS RIGHT LEFT
5 deg. 80 to 130

10" 170 to 240
20" 360 to 450
30" 540 to 700
60" 500 Minimum

P—p— oy —
bt e e Bt S
ey Py f—— = F—
R o I ST S I T

PITCH OUTPUT (N/A for 52D66 & 52D166)

ANGLE OUTPUT mVOLTS

5 deg. 170 to 230

10" 340 to 520

15" 500 to 750

55" 400 Minimum
OUTPUT PHASE (3.10.3 for 52D66 & 52D166)

Roll in phase within +/- 30 deg. [ 1]

Pitch in phase within +/- 30 deg. [ ]
END PLAY (3.10.4 for 52D66 & 52D166) :

Does not exceed 25mV (.025v) A
CONING (3.10.5 for 52D66 & 52D166)

Roll does not exceed 10 mV (.010V) |

Pitch does not exceed 20 mV (.020V) [r 1
PITCH BAR DRIFT (N/A for 52D66 & 52D166)

Pitch Bar does not exceed spread from null of 40 mV Left to Right L3
PITCH SIGNAL STABILITY (N/A for 52D66 & 52D166)

Pitch output free of intermittants Ii 4}
LIGHTING: (For 52D166M & 52D167M)

Lights at 13.75V { 4]

Lights at 27.50V "

Reduced to 8.94V I ]

Reduced to 17.88V Eeod
LIGHTING WEDGE: (For 52D166M & 52D167M)

Satisfactory [ 1]

et G g
R

— — p—— — U
[T ST — — E

3.11.1, 3.11.3, 3.11.2 INSTRUMENT DISPLAY

312

4.0N/A

Miniature Airplane within +/- 2 deg. i ]

Paint and Lens free of faults 1
LIGHTING (For 52D66M & 52D67M)

Provision for Light Tray i 3

5. 0AUTOPILOT SYSTEM TEST

The Artificial Horizon Gyro was system tested per Specification 12A75. [ 1]
-—--END---




DATA SHEET SPEC. NO.
CENTURY"
-*—- TITLE: 91A458-1
DIRECTIONAL GYRO Issued Change Approved Date
Drawn By:_J.N.P. Date:_08-28-90 52D254 & M - Rel. 13712 LMH 8-28-90
Approved: J.L.P. Date:_08-28-90
Approved:_L.M.H. Date:_08-28-90 SHEET 1 OF 1
pARTNO. S AN T4 SERIALNO. AS 1§ ¢ & pate /D [2¢ / |2
INSPECTED BY_S &) ACCEPTED REJECTED W
ACCEPTED BY: QUALIFICATION TEST
ACCEPTANCE TEST RESULTS WITHIN TOLERANCE MAY BE INDICATED BY A CHECK (V) MARK.

REFERENCE: 52D254 & M - 12A367 F&wg@ O «T Py M0 CONTINEAT SEAS
33  STARTING -- Low Power cﬁﬁugéﬁfﬁfs PusHED N ©RN  PiGTaic

Runs at 2.25" hg. (MAX.) 4 I 1 =
Stabilized within 2 minutes 4 "N ¥ 2D sigum 6ud [ ] tHESE 2 PNS

3.4 AIR CONSUMPTION P |5 S g 6N ARE e -
Maximum consumption at normal vacuum 2.2 CFM. £..3 A_'”_ o ’fibé:; ‘OT '::gia“

35 LEAKAGE ‘ TH [Fir
Airflow does not exceed .25 CFM i’ 3 ARE Seup W Hicd AREL

36  ROLL, PITCH, AND YAW (SCORSBY RUN) NEA REPLAcEuENTS

0° heading (4° or less either direction)

| S
90° heading (4° or less either direction) ] 2 WONDER (MUY THE
180° heading (4°. or less either direction)

] -
270° heading (4° or less either direction) ]Prus.\n ows  ARLAR TEGUAC )

37  HEADING STABILITY D 8T REALacE Au of
Does not exceed 2° drift ] THE
3.8 AUTOPILOT QUTPUTS Pisd S -
3.81 DC Power INPUT 10.0 VDC at 8 ma. MAX.
3.8.2 NULL
Electrical zero occurs at 0° £ 1.5° P

383 DIRECTION ()d
At 45° Output Negative f Bt 384 P ET&’Q—(SAH
At 315° Output Positive A A S N
3.8.4  SIGNAL OUTPUT A
Course Selector Qutput Signal VDC
RIGHT LEFT
0° + 1.5°~0.00 VDC i
10° .505 to .605 VDC [ ]
20°1.011t01.211VDC | ]
45°2.330t0 2670 VDC | Jwithin .170-[ ]
90° >3.33 VDC [ ]
3.9 INSTRUMENT DISPLAY
3.91 CARD SHAKE
Shake does not exceed + 1/2°. [
3.9.2 PAINT AND LENS :
Free of Scratches, Spot, Spots and Flaws i %
3.10LIGHTING (-M units only)
13.75 VDC [ 18.95VDC ]
27.50 VDC [ ]17.88 VDC £
3.11LIGHTING WEDGE (-M Units only)

Free of Spots and Scratches I 4 '
---END--- NTTF ﬁ%

pr— p— p— p—

—

sy pusemny pemay  pr—
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SPEC. NO.
ENGINEERING SPECIFICATION
DATA SHEET 91A59

Mineral Wells, TX REV. EO.# DATE. APPV'D
DRAWN BY: JNP DATE: 02-08-96 For 1C784-( ) Servo Actuator Q 112;3 3; f.g:) w:w
APPROVED BY: SC DATE:___ 02-D8.96 Final Inspection Checkout c 1458 051761 WRW
APPROVED BY: EGL DATE: 05-11-99 Procedure D 5308 02-08-06 _ IMH
APPROVED BY: WRW DATE:  05-11.99 H 18518 e ——

inspected By (J2s00b1a PIN j@/7§L/~Qv87Q pate___| &~ Q{3

Accepted Rejected SIN z SQ( &(5 55!

Acceptance Test Qualification Test

Ref. Engineering Spec 12A417

Acceptance test results within tolerance may be indicated with a (). Qualification test data and out-of-tolerance
acceptance data shall be recorded in the space provided where applicable. Letters in ( ) after pin numbers are for
1C784-4 servos only.

421 DIRECTION OF OUTPUT SHAFT ROTATION
1. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M)

(ground).
2. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) .
(ground). Output shaft rotates CW ol
3. Apply 12.0 VDC to Pin 6(M} (+) and Pin 3(L) - ‘
(ground). Output shaft rotates CCW (1’)/

4.272/42 3 SERVO ACTUATOR SOLENOID ENGAGEMENT & DISENGAGEMENT
1. Apply 12.0 VDC to Pin 3(L) {(+) and Pin 6(M)
(ground).

2. Apply 10.8 VDC to Pin 1(B) (+) and Pin 8(G)
(ground). Solenoid shall engage (

3. Apply 100 in.-Ib. or motor stall torque load ’(
)

to output shaft, Solencid shall remain engaged ( *
Discannect power to solencid Pins 1(B) & 8(G). Solenoid shall disengage (
Apply 12.0 VDC to Pin 8(M) (+) and Pin 3(L)
(ground).
6. Apply 10.8 VDC to Pin 1(B) (+) and Pin 8(G)

(ground). Solencid shall engage (
7. Apply 100 in.-Ib. or motor stall torque load

to output shaft. Solenoid shall remain engaged {

8. Disconnect power to sclenoid pins 1 & 8. Solenoid shall disengage (

il =

SE

424 SERVOACTUATOR SOLENOID INPUT CURRENT
1. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G)
(ground).

2. Solenoid current measured at Pin 1(B) shall not :
exceed 0.6 amps, < Amps ("Y/
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SPEC. NO.
ENGINEERING SPECIFICATION
_ DATA SHEET 91A592
Mineral Wells, TX %yﬁ-‘oi“ AN cvp W

DRAWN BY: JNP DATE:___ 02-08-86 For 1C784-( ) Servo Actuator 5 1287 2251
APPROVED BY: DATE____02-08-86 Final Inspection Checkout D 308 (TR i
APPROVED BY: EGL DATE: 05-11-89 Procedure 5588 SR A—
APPROVED BY. ___WRW__DATE.___05-11-99 4 e o —

i EEB REEIFA I

425 MOTOR CURRENT

Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).
Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).

3. Apply the following torque loads to the output
shaft and measure the motor current at pin 3(L).

(Refer to allowable tolerances in ( ); record results of this test).

MAXIMUM MOTOR CURRENT (AMPS) AT 12.0 VDC INPUT VOLTAGE

AND NOTED TORQUE LOAD

PIN NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
10784 = 2 = = -
1C784-0-1 (98 3 - - - -
1C784-1 2% 13 - = - N
10784-2/(-2-1) | (.23) Lé:fﬁ - " = X
1C784-3 - oy o vlbe e iy 3
1C784-5 (48 ()

426 OUTPUT SHAFT SPEED

1. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).

2. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
3. Apply the following torque loads to the output shaft and measure the output shaft speed.

(Refer to allowable tolerances in ( ); record results of this test.




Sheet 3of &

OUTPRUT SHAFT SPEED (RPM) AT 12.0 VDC INPUT VOLTAGE
AND NOTED TORQUE LOAD

SPEC. NO.
ENGINEERING SPECIFICATION
. DATA SHEET 91A592
i Mineral Wells, TX RAEV 1%# ;AE . CN?HPV\\S"D
DRAWN BY: JNP DATE:___ 02-08-96 For 1C784-( ) Servo Actuator ) 187 .?h; WEW
. % - - v -1 7=
APPROVED BY.____SC DATE:___02.08-96 Final Inspection Checkout Si0e 2= —
APPROVED BY:____EGL DATE;__ 05-11-98 Procedure £ foe S m— T
. ¥ | o L
APPROVED BY.___WRW ___DATE.___05-11-29 5 Iy  PELE s —"
: i R— 2 S— T

PIN NO 30 50 70 165

ACTUATOR LOAD IN-LB. IN-LB IN-LB, IN-LB
1C784 2.211.5) ( ) " -8 e -
1C784-0-1 2.211.5) ( ) o a 2 2
1C784-1 4.0/2.9) ) il 5 > %
1c784-2(-2-1) | 836.1) (2D 2 = z .
1C784-3 (15.5/11.3)( ) . = = "
1C784-5 (27.4/122.6) ( ) 2 - - <

427 TEMPERATURE EFFECTS ON MOTOR CURRENT
1. Stabilize the servo actuator at -55°C.

2. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).
3. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
4. Apply the following torque loads to the output shaft and measure the motor current at Pin 3(L).

(Refer to allowable tolerances in ( ); record results of this test.

NOTE:Sections 4.2.7 thru 4.2.8 are for use in Qualification Testing only and need not be conducted on
each production unit.

MAXIMUM MOTOR CURRENT (AMPS) AT 12.0 VDC INPUT VOLTAGE
AT -55°C AND NOTED TORQUE LOAD

PIN NO 30 50 70 165

ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 fasy e o -’ e %
1C784-0-1 2 O - - " -
1C784-1 (83 3 & - - .

1c784-2/(-2-1) | (54 () s " 8 _

1C784-3 - oy A O (5 1 S . 2

1C784-5 (56) () - b X, -
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SPEC. NO.
ENGINEERING SPECIFICATION
‘ DATA SHEET 91 AS592 ;
Mineral Wells, TX REV 0. # DATE APPV'D
DRAWN BY: JNP___ DATE.___ 02-08-96 For 1C784-( ) Servo Actuator 2 2 — = S —
APPROVED BY: §C DATE:___02-08-96 Final Inspection Checkout £ e A 1
APPROVED BY: EGL DATE.___ 05-11-99 Procedure $his BPE v
APPROVED BY. ___WRW ___DATE.___ 05-11-99 & S S —
H 15_519 2-02-04 LMH
5. Stabilize the servo actuator at +70°C.
6. Apply 12.0 VDC to Pin 3(L) (+) and Pin (M) (ground).
7. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
8. Apply the following torque loads to the output shaft and measure the motor current at pin 3(L).
Refer to allowable tolerances in ( ); record results of this test.
MAXIMUM MOTOR CURRENT (AMPS) AT 12.0 VDC INPUT VOLTAGE
AT +70°C AND NOTED TORQUE LOAD
P/N NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 (.23) ( ) -- - -- --
1C784-0-1 {.23) ( ) - - -- -
1C784-1 (.23) ( ) - - -- -
1C784-2/(-2-1) (.37) { ) - - -- -
1C784-3 - (.85) ( )y | (1.4) { ) - --
1C784-5 (.42) ( } == i = "

428 TEMPERATURE EFFECTS ON QUTPUT SHAFT SPEED

1. Stabilize the servo actuator at -55°C.
2. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).
3. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
4. Apply the following torque loads to the output shaft and measure the output shaft speed.

Refer to allowable tolerances in ( ); record results of this test.
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SPEC. NO.
ENGINEERING SPECIFICATION
, DATA SHEET 91A592 X
Mineral Wells, TX F;\EV CO)# :?rﬂsE-ao ;&
DRAWN BY: JNP DATE___ 02-08-96 For 1C784-( ) Servo Actuator 5 g G .
APPROVED BY: sC DATE.____02-08-96 Final Inspection Checkout 45 S T
APPROVED BY: EGL DATE: 05-11-99 Procedure ;3611 34 1296 Rw
APPROVED BY. __WRW __ DATE___05-11.99 3 Vo AW
H B518 02-02-04 %H
QUTPUT SHAFT SPEED (RPM) AT 12.0 VDC INPUT VOLTAGE
AT -55°C AND NOTED LOAD
P/N NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 (1.8/1.5)  ( ) =3 i 2 "
1C784-0-1 (1.81.5)  ( ) = i = s
1C784-1 (35/2.9) ( ) L3 = i =
1C784-2/(-2-1) |(6.8/5.8) ( ) (L -- e 2
10784-3 (13.5/11.1) ( ) = - % 3
1C784-5 (26/23.9) ( ) & - - 5
5. Stabilize the servo actuator at +70°C.
6. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).7. Apply 12.0 VDC to Pin 1(B) (+) and Pin B(G)
(ground).
8. Apply the following torque loads to the output shaft and measure output shaft speed.
Refer to allowable tolerances in { ); record results of this test.
OUTPUT SHAFT SPEED (RPM) AT 12.0 VDC INPUT VOLTAGE
AT +70°C AND NOTED LOAD
PIN NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB, IN-LB
1C784 (2.211.8) | ) 4 == w P
1C784-0-1 (2.211.5) ) o, B = .
1C784-1 (4.02.9) ( ) aa ek = -
1C784-2/(-2-1) |(8.5/6.1) ( ) &, - X =
1C784-3 (12.65M1.3)(____) - i " -
1C784-5 (25.6/24.8) ( ) o i = -




Sheet 1 0f 5

SPEC. NO.
ENGINEERING SPECIFICATION
DATA SHEET 91A592

Mineral Wells, TX REV EO # ATE AFPVD
DRAWN BY: JNP DATE:___ 02-DB-86 For 1C784-( ) Servo Actuator A o e s
APPROVED BY: SC DATE:___02-08-96 Final Inspection Checkout c 465 091781 WAW
APPROVED BY: EGL DATE: 05-11-99 Procedure D Q08 02-08-95 LMH
APPROVED BY: WRW DATE: 05-11-89 E 8518 12:02:04 LuH

Inspected By .D/IVG'G-&;;_: PIN ’(‘”7 g‘f"%"‘ [0S &~  Dpate Lo -AeA )
Accepted Rejected S/N f S [ Z 4 28 aé

Acceptance Test Qualification Test

Ref. Engineering Spec 12A417

Acceptance test results within tolerance may be indicated with a (). Qualification test data and out-of-tolerance
acceptance data shall be recorded in the space provided where applicable. Letters in () after pin numbers are for
1C784-4 servos only.

421 DIRECTION OF CUTPUT SHAFT ROTATION
1. Apply 12.0 VDC tc Pin 3(L) (+) and Pin (M)

(ground).
2. Apply 12.0 VDC to Pin 1(B) {(+) and Pin 8(G)

(ground). Qutput shaft rotates CW (T
3. Apply 12.0 VDC to Pin 6(M) (+) and Pin 3(L) .

{ground), Output shaft rotates CCW ( 1’(

4.2.2/42.3 SERVO ACTUATOR SOLENOID ENGAGEMENT & DISENGAGEMENT
1. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M)

(ground).
2. Apply 10.8 VDC to Pin 1(B) (+) and Pin 8(G)

(ground). Salenoid shall engage {3
3. Apply 100 in.-Ib. or motor stall torque load

to output shaft, Solenoid shall remain engaged ( ¢)}—
4. Disconnect power to solenoid Pins 1(B) & 8(G). Solencid shall disengage fryleo=
5. Apply 12.0 VDC to Pin (M) (+) and Pin 3(L)

(ground).
6. Apply 10.8 VDC to Pin 1(B) (+) and Pin 8(G)

{ground). Solenoid shall engage (g0
7. Apply 100 in.-Ib. or motor stall torque load

to output shaft. Solenoid shall remain engaged ( L)”’
8. Disconnect power to solencid pins 1 & 8. Solenoid shall disengage ("

424 SERVO ACTUATOR SOLENOID INPUT CURRENT
1. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G)
(ground).

% Tl sl ossuied 216 ARApA et T (i
O hotes, pk iz af &/ /65
ALt cd @éﬁifng
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SPEC. NO.
ENGINEERING SPECIFICATION
' DATA SHEET 91 A592 ‘
Mineral Wells, TX  —11 T} A m—T T
DRAWN BY: DATE:___ 02-08-96 For 1C784-( ) Servo Actuator 8 1287 032481 WRW_
APPROVED BY: DATE:___02-08-96 Final Inspection Checkout 5 Li0s (=
APPROVED BY: EGL DATE: 056-11-99 Procedure : 03:12:98 It
APPROVED BY. ___WRW __ DATE; _ 05-11.99 £ ha L T
H ﬁj‘j 02-02-0: LIMH
425 MOTOR CURRENT
Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) {ground).
Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
3. Apply the following torque loads to the output
shaft and measure the motor current at pin 3(L).
(Refer to allowable tolerances in ( ); record results of this test).
MAXIMUM MOTOR CURRENT (AMPS) AT 12.0 VDC INPUT VOLTAGE
AND NOTED TORQUE LOAD
P/N NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 (.23) ( ) -- -- - o
1C784-0-1 (23) ( ) - - -- --
1C784-1 (.23) ( ) -- -- -- -
1C784-2/(-2-1) (.23) ( ) -- -- -- --
1C784-3 = 3 sy« alom ) a
1C784-5 (.48) ( )

426 QUTPUT SHAFT SPEED

2. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
3. Apply the following torgue loads to the output shaft and measure the output shaft speed.

(Refer to allowable tolerances in ( ); record results of this test.

1. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).
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SPEC. NO.
ENGINEERING SPECIFICATION
DATA SHEET 91A592
Mineral Wells, TX REV. O # ATE APPVD
DRAWN BY: JNP DATE:__ 02-08-98 For 1C784-( ) Servo Actuator ; 195 B — 1
APPROVEDBY.  SC DATE: __02-08-98 Final Inspection Checkout 508 AL —T
APPROVED BY: EGL DATE: 05-11-99 Procedure 5588 04-12-06 WRW _
APPROVED BY ____WRW __ DATE.__ 05-11.99 5 e ——waw
H 8519 02-02-04 EMH
QUTPUT SHAFT SPEED (RPM} AT 12.0 VDC INPUT VOLTAGE
AND NOTED TORQUE LOAD
P/N NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 (2.21.5)  { ) i o - e
1C784-0-1 22158) 3 i = o "
1C784-1 (4.0/2.9) ( ) - - i rd
1C784-2/(-2-1) | (8.3/6.1) ( ) o 2 o -
1C784-3 (15.5/1 1.3)(23. ) & a 4 L)
1C784-5 (27.4/22.6) ( ) = = £ R

427 TEMPERATURE EFFECTS ON MOTOR CURRENT

1. Stabilize the servo actuater at -55°C.
2. Apply 12.0 VDC to Pin 3(L) (+} and Pin 6(M) (ground).
3. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).

4. Apply the following torque loads to the output shaft and measure the motor current at Pin 3(L).

(Refer to allowable tolerances in ( ); record results of this test.

NOTE:Sections 4.2.7 thru 4.2.8 are for use in Qualification Testing only and need not be conducted on

each production unit.

MAXIMUM MOTOR CURRENT (AMPS) AT 12.0 VDC INPUT VOLTAGE
AT -55°C AND NOTED TORQUE LOAD

P/IN NO 30 50 70 165

ACTUATOR LOAD IN-LB, IN-LB IN-LB. IN-LB
1C784 (23) () 5 % % a8
1C784-0-1 (2% (3 o e 2 _-
1C784-1 (23) () - = = 2
1C784-2/(2-1) | (54) () = e 5 r
1C784-3 ” dgey w3l HEY o .
1C784-5 ) Y A i % - s
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SPEC. NO.
ENGINEERING SPECIFICATION

DATA SHEET 91 A592 ,
Mineral Wells, TX REV_ Fig‘i"." EgﬁE-au m VD

DRAWNBY: JNP DATE, __ 02-08-96 For 1C784-( ) Servo Actuator 1357 S m—
APPROVED BY: sC DATE___ 02-08-96 Final Inspection Checkout C i3 1 —

APPROVED BY: EGL DATE: 05-11-99 Procedure E 2988 4-12-95 Wi
APPROVED BY: ___WRW __DATE___ 05.11.99 = Pl — k-

H 8519 02—0%-04 LMH

Refer to

5. Stabilize the servo actuator at +70°C.

6. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).
7. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).
8. Apply the following torque loads to the output shaft and measure the motor current at pin 3(L).

allowable tolerances in ( ); record results of this test.

MAXIMUM MOTOR CURRENT (AMPS) AT 12.0 VDC INPUT VOLTAGE
AT +70°C AND NOTED TORQUE LOAD

PIN NO 30 50 70 165

ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 faa™ 9 o . x &
1C784-0-1 & T, -- = 3 %
1C784-1 (23r . (3 4 s - -
1C784-20-2-1) | (37) () " = . =
1C784-3 = - (T G o [t o E =
107845 o 2 S - 2 2 %

42.8 TEMPERATURE EFFECTS ON QUTPUT SHAFT SPEED

1. Stabilize the servo actuator at -55°C.

2. Apply 12,0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).

3. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G) (ground).

4. Apply the following torque loads to the output shaft and measure the output shaft speed.

Refer to allowable tolerances in ( ); record results of this test.
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SPEC. NO
ENGINEERING SPECIFICATION
DATA SHEET 91 A592 2
Minerai Wells, TX %EV igi;‘ L ﬂi E - C\fﬁ_D
DRAWN BY: JNP DATE: 02-08-96 For 1C784-() Servo Actuator B 11267 032461 R
APPROVED BY: SC DATE.___ 02-08-96 Final Inspection Checkout 5 i o —T
APPROVED BY: EGL DATE: 05-11-89 Procedure E ?g :t-ﬁ-gg W%w_
APPROVED BY:; WRW DATE: 05-11-89 G 750 03-08-01 vaﬁw_
H 519 02-02-04 L

OUTPUT SHAFT SPEED (RPM) AT 12.0 VDC INPUT VOLTAGE
AT -55°C AND NOTED LOAD

PIN NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 (1.811.5) ( ) = X » '
1C784-0-1 (1.811.5) ( ) s g 2 3
1C784-1 (35/2.9) ( ) - % . "
10784-2/(-2-1) [(6.8/5.8) ( ) . e ” o
1C784:3 (13.5/11.1) { ) £ 2 e &
1C784-5 (26/23.9) ( ) . £> e £

(ground).

5. Stabilize the servo actuator at +70°C,
6. Apply 12.0 VDC to Pin 3(L) (+) and Pin 6(M) (ground).7. Apply 12.0 VDC to Pin 1(B) (+) and Pin 8(G)

Refer to allowable tolerances in ( ); record results of this test.

8. Apply the following torque loads to the output shaft and measure output shaft speed.

OUTPUT SHAFT SPEED (RPM) AT 12.0 VDC INPUT VOLTAGE
AT +70°C AND NOTED LOAD

PIN NO 30 50 70 165
ACTUATOR LOAD IN-LB. IN-LB IN-LB. IN-LB
1C784 (2.211.5) ( ) o 5 s g
1C784-0-1 @215 ¥ - s I 2
1C784-1 (4.012.8) ( ) = " " -
1C784-2/(-2-1) [®56.1)  ( ) > A =5 =
1C784-3 (12.65/11.3)( ) - ol o =
1C784-5 (25.6/24.6) ( ) X & = ”






