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SECTI ON |
| DENTI FI CATI ON AND DESCRI PTI ON

1. Test Instrunent ldentification. This bulletin provides
instructions for the calibration of the Advanced Flight Contro
System (AFCS) Line Test Set, P/N 145(0009-1, TM 55-4920-429-13

was used as the prine data source in conpiling these instructions.
The equi pnent being calibrated will be referred to as the Tl (Test

I nstrunent) throughout this bulletin.

a. Model Variations. None

b. Tine and Technique. The tinme required for this calibra-

tion is approximately 2 hour(s), using the dc and |ow frequency

t echni que.

2. DA Form 2416 (Calibration Data Card).

a. Forns, records, and reports required for calibration
personnel at all levels are prescribed by TB 750-25-1. DA Form

2416 nmust be annotated in accordance with TB 750-25-1 for each

cal i bration performed.

b. Adjustnments to be reported on DA Form 2416 are designated
(R at the end of the sentence in which they appear. Wen adjust-
nments are in tables, the (R follows the designated adjustnent.

Report only those adjustnents made and designated with (R).
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3. Calibration Description. Tl paranmeters and performance speci -

fications which pertain to this calibration are listed in
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Table 1. Cal i bration Description
!

Test Instrument Parameters Performance Specifications

Power Input Requirements 113 to 117 vac, 395-405 Iiz
28 vdc; +0.5 vdc

Power Supply and '

Self Test Voltages ' Range: -3.6 vac or +3.6 vac
AC Voltages (DMH1) '~ Accuracy: +0.34 vac
Range: 13.0 vac
Accuracy: +1.28 vac
Range: 26.0 wvac

Accuracy: +2.8 vac

5.0 vdc

DC Voltages (DMM) . Range:
' Accuracy: +0.1 vdc
i Range: -7.0 vdc or +7.0 vdc
| Accuracy: +0.2 vdc
t Range: 12.0 vdc
. Accuracy: +1.15 vdc
. Range: Z15.0 vdc or +15 vdc
( Accuracy: +0.25 vdc
' Range: 2%.0 vdce
Accuracy: +1.0 vdc
Analog Volimeter Range: -2.0 to +20 vdc

Accuracy: +1.0 vdc

N
! T

Resistance Range: 1K ohm
. Accuracy: +20 ohms
| Range: 10K ohm
. Accuracy: +200 ohms
Range: 100K ohm
. Accuracy: +2000 ohms
. Range: 1.0 Meg ohm

Accuracy: 20,000 ohms
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SECTION |1
EQUI PMENT REQUI REMENTS

4. Equi pment Required. [Table Zlidentifies the specific equi pnent
to be used in this calibration procedure. This equipnent is issued
with Secondary Transfer Calibration Standards Set, AN GSM 286.
Alternate itenms nmay be used by the calibrating activity when the
equi pnent listed in[fable Z]is not avail abl e. The itens sel ected
nmust be verified to perform satisfactorily prior to use and nust
bear evidence of current calibration. The equi pment mnust neet or
exceed the mninmum use specifications listed in The
accuracies listed in_table |2 provide a four-to-one rati o between

the standard and TI.

5. Accessories Required. The accessories listed in[fable 3 are

i ssued as indicated im_paraqgraph 4] above and are used in this

cal i bration procedure. Wien necessary, these itens may be

substituted by equivalent itens, unless specifically prohibited.

6. Special Equi pnent Required. identifies special equip-

ment required for the calibration procedure.

6
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Table 2. M ninmum Specifications of Equipnent Required

Manufacturer,
Minimum Use Model, and
Item|{ Common Name Specifications Part Number
Al Autotransformer Range: 113 to 117 vac | General Radio
400 Hz Model W1OMT3AS3

Accuracy: +1.0%

PRI B R

A2 DC Power Supply Range: 27.5 to NJE Model
28.5 vdc CS 36CR30
(7907346-3)

A3 Digital Range: 113 to 117 vac {Hewlett-Packard
Multimeter Accuracy: +0.5% | Model 3490A
Range: 4.9 to 30.0 vdc|Option 060
Accuracy: +0.01%
Range: 2.0 to 28.8 vac

Accuracy: +0.01%

A4 Resistance Range: 0 to 1 Meg ohm |Biddle Gray
Standard Accuracy: 10.05% 601147-1
(7910328)
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Table 3. Accessories Required
Common Name | Description
and/or and
Item (Official (Part Number)
Nomenclature)
Bl Adapter Alligator to single banana plug
(Black) (7907560)
B2 Adapter Alligator to single banana plug
(Red) (7907556)
B3 Adapter SKD 4850-3
Box (7920530)
B4 Lead Y 24 inch, single banana plug
Terminations (Red) (79074¢7)
B5 Lead 1 24 inch, single banana plug
Terminations (Black) (7907498)
&/ Four required
Tabl e 4. Speci al Equi prent
Description
Item Common Name and
— . (Part Number)
Cl Lead v Miniature Pin Jack with
18 inc, No 16 wire attached
to banana jack (fabricate)
%/ Four required
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SECTION 111
PRELI M NARY OPERATI ONS

7. Prelimnary Instructions.

a. The instructions outlined in this section are preparatory
to the calibration process. Personnel should become familiar with

the applicable sections before beginning the calibration.

b. Itens of equipnent used in this procedure are referenced

within the text by common name and item identification nunber as

listed in[tables 2] 3, and 4. For the identification of equipnent
referenced by item nunbers prefixed with A see and for

prefix B, see[table 3]and for prefix C, see

WARNING

H GH VOLTACGE is used or exposed during
the performance of this calibration.
DEATH ON CONTACT may result if personnel
fail to observe safety precautions.

NOTE

Unl ess ot herwi se specified, all controls
and control settings refer to the TI.
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8. Equi prent Set up.

a. Setboth TI MASTER Power switches to OFF. Ohserve TI

anal og neter for ZERO If not, renove bottom front protective

cover plate from neter and nechani cal ZERO neter.

b. Push in the 3 circuit breakers.

c. Connect the test equipnment as shown in figure 1.

d. Adjust Autotransfornmer (Al) for 115 vat, 400 Hz
as indicated on digital multinmeter (A3). Di sconnect digital multi-

meter | eads from connection A

e. Connect digital nultinmeter |eads to connection B and adj ust
DC power supply (A2) for 28 vdc +0.5 vdc as indicated on digital

mul timeter (A3). Di sconnect digital multimeter from connection B.

f. Set Tl 115 vac PONER Switch to ON.

g. Set Tl 28 vdc PONER Switch to ON

h. Alow TI 30.0 mnutes warmup period for the TI DW to

settle out before performng calibration.

NOTE
TI Power supply adjustnents are shown in

| gure .

10
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12

SECTION |V
CALI BRATI ON PROCESS

NOTE

Unl ess otherw se specified, verify the
result of each test and, whenever the test
requirenment is not nmet, take corrective
action before continuing with the cali bra-
tion. Adjustnents required to calibrate TI
are included in this procedure. Additional
nmai nt enance information is contained in

TM 35-4920-429-13 for this TI.

CAUTI ON
Test equi prent power will besw tched OFF

before making or renoving junper and/or test
equi prent connecti ons.
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9. Power Supplies Voltages.
a. Per f or mance Check.

(1) Connect digital multinmeter (A3) leads (B4) and (B5)

to the TI H/LO test point jacks position.
(2) Set TI 115 vac POAER switch to ON.
(3y Set TI 28 vdc PONER switch to ON

METER SOURCE to OFF and SELF TEST Switch to

(4) Set TI
OFF position. TI will indicate 0000 + 0005.
(5) Set TI METER SOURCE to SELF TEST and SELF TEST Switch

to DI SPLAY position. TM DW wi || indicate +.8.8.8.8.

(6) Set TI SELF TEST to DM +5 vdc. Digital nultineter

will indicate between 4.90 and 5.10 vdc. I f not, perform b(1)

and b(2) bel ow

(7) TI DM w Il indicate between 4.90 and 5.10 vdc.

(8) Set TI SELF TEST switch to each switch position as

listed in tables 5.0 and 6. 0. Digital nmultinmeter and TI DWW

indicator will indicate within the limts specified.

13
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(9) Set Tl SELF TEST switch to the OFF position.

b.  Adj ust nents.

(1) Renove screws from case and renove panel assenbly.

(2) Adjust TI DC power supply PS5 for +5 vdc on digital

multineter (R).

(3) Adjust TI DC power supply PS3 for +15 vdc on
multinmeter (R). Repeat perfornmance check 9a(8) above for

switch position.

(4) Adjust TX DC power supply PS4 for -15 vdc on
multinmeter (R). Repeat performance check 9a(8) above for

switch position.

(5) Adjust TI DC power supply PS2 for -15 vdc on
multimeter (R). Repeat performance check 9a(8) above for

switch position.

(6) Adjust TI DC power supply PS1 for +15 vdc on
multinmeter (R). Repeat performance check 9a(8) above for

switch position.

14
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Table 5.0 Voltage Source Test DC

TI DMM Indicator and Digital
TI SELF TEST Multimeter Indications (vdc)
Switch Position Min Max
(R) i/ DMM +15 vdc 14.75 15.25
(R) 2/ DMM -15 vdc -14.75 15.25
R) 3 -15 vdc -14.75 15.25
(R) & +15 vdc 14.75 15.25
- 7 vdc 6.80 7.20
+ 7 vdc 6.80 7.20
+12 vdc 10.85 13.15
+28 vdc 27.0 29.0
5/ Perform TI DC power supply PS3 adjustment b(3) if not within
tolerance (R).
e/ Perform TI DC power supply PS4 adjustment b(4) if not within
tolerance (R).
é/ Perform TI DC power supply PS2 adjustment b(5) if not within
tolerance (R).
Perform TI DC power supply PS1 adjustment b(6) if not within

Q-b

tolerance (R).

15
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Table 6.0 Voltage Source Test AC

" TI DMM Indicator and Digital

TI SELF TEST Multimeter Indications (vac)
Switch Position Min Max
+ 3.6 vac 3.26 3.84
- 3.6 vac E 3.26 3.94
13.0 vac ! 11.72 ‘ 14.28
26.0 vac i 23.20 i 28.80

16
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TEST INSTRUMENT

DMM
+15 vde

PS3

PS2

PS1
—15 vdc DDM

PS4
—15 vdc

+15 vdc

PSS i

(Panel removed from case)

Figure 2. DC Power Supplies Adjustment Locations.

17
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10.  Anal og Meter.

a. performance Check
NOTE

TI analog nmeter indicates -2 to +2 volts or -20 to
+20 vol ts.

(1) Cbserve that digital multinmeter (A3) leads (B4) and
(B5) are still connected to the TI H/LO binding posts.

(2) Coserve that TI METER SOURCE switch is still in
the SELF TEST position.

(3y Set TI 115 vac and 28 vdc POMER switches to ON
(4) Set Tl SELF TEST switch to -7 vdc. Digital nulti-

meter will indicate between -6.0 and -8.0 vdc. Observe indication

on Tl analog neter for -7.0 vdc =1.0 vdc.

(5) Set TI SELF TEST switch to each switch position as

listed injtable 7. Digital multimeter and Tl analog neter will

indicate within the limts specified.

(6) Set TI SELF TEST and METER SOURCE switches to OFF

(7) Disconnect digital multinmeter leads from Tl binding

posts.

b.  Adj ustnents. No adjustments can be nade.
18



Table 7.0 Anal og Meter

TB 55-4290-429-35

TI SELF TEST TI Analog Meter and Digital
Switch Positior Multimeter Indication vdc
- s Min Max -
7.0 vdc 6.0 8.0
-15.0 vdc -14.0 -16.0
15.0 vdc 14.0 16.0

19
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11. Resi st ance Test.

a. Per f or mance Check.

(1) Connect resistance standard (A4) |leads (B4) and (B5)

with adapters (Bl) and (B2) to the TI J1-H (H) and J1-J (LO

connector.

(2) Position Tl controls (a) thru (e) as follows:

(a) LEFT A SELECT CONTINUITY switch to 00.

(b) RIGHT A SELECT CONTINU TY switch to 09.

(¢c) LEFT B SELECT CONTINUITY switch to 00.

(d) RIGAT B SELECT CONTINU TY switch to 08.

(e) METER SOURCE switch to CONTINU TY.

(3) Set TI 115 vac power and 28 vdc power switches to ON

(4 Set resistance standard to “O settings. TI DWW will
i ndicate 0.000 +0.002.

(5) Adjust resistance standard controls (A4) for 1,000
ohns. TI DDM wi Il indicate between .980K and 1.020K ohms.
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(6) Adjust resistance standard controls for each setting as indicated i table 8. TI DMWwill indicate
within the limts specified.

(7) Disconnect test equipment from Tl J1-H and J1-J connector.

(8) Set TI CONTINUI TY switches to 00.

(9) Set METER SOURCE switch to CONTINUITY position. TI digital display indicator will read
+9.77 to +10.23.

b. Adjustments.  No adjustnents can be nade.

Change1 21
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Table 8. Resistance Check
Resistance Standard TI DMM Indication (K ohms)
Setting (ohms) Min Tax
10,000 9.800 10.20
100,000 98.00 102.0
1,000,000 980.0 1020.0

22
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12. Final procedure.

a. De- energi ze and di sconnect all equipnment and reinstall

protective cover on TI.

b. when all paraneters are within tol erance, annotate and
affix DA Label 80 (US Arny Calibrated Instrunent). Wien the TI
receives limted or special calibration, annotate and affix DA
Label 163 (US Arny Limited or Special Calibration). Wen the
TI cannot be adjusted within tolerance, repair the Tl in accor-
dance with the maintenance manual. Wen repair is delayed for
any reason or the Tl cannot be repaired with |ocal resources,
annotate and affix DA Form 2417 (US Arny Calibration System
Rej ected Instrunment) and inform the owner/user accordingly in

accordance with TB 750-25-1.

23
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By Order of the Secretary of the Army.

JOHN A. WICKHAM, JR.
General, United States Army
Official: Chief of Staff

ROBERT M. JOYCE
Major General, United States Army
The Adjutant General

DI STRI BUTI ON:
To be distributed in accordance with DA Form 12-31, Requirenments for Calibration
Publ i cati ons.
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The Metric System and Equivalents

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches

1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1sq. centimeter = 100 sq. millimeters = .155 sq. inch
18q. decimeter = 100 sq. centimeters = 15.5 sq. inches

P

1 8q. dekameter (are) = 100 sq. meters = 1,076.4 8q. feet

1 8q. hectometer (hectare) = 100 sq. dekameters = 2.47 acres

1 8q. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To
inches centimeters
feet meters
yards meters
miles kilometers
square inches square centimeters
square feet square meters
square yards square meters
square miles square kilometers
acres square hectometers
cubic feet cubic meters
cubic yards cubic meters
fluid ounces milliliters
pints liters
quarts liters
gallons liters
ounces grams
pounds kilograms
short tons metric tons
pound-feet newton-meters

pound-inches

newton-meters

°F Fahrenheit

temperature

Multiply by

2.540
.305
914

1 enn
1.0U9

6.451

093
836

LUV

2.590
405
.028
.765

29,5673
473
.946

a TaR
9. 10U

28.349
454
807

1.356

.11296

To change To
ounce-inches newion-metiers
centimeters inches
meters feet
meters yards
kilometers miles
square centimeters square inches
square meters square feet
square meters square yards
square kilometers square miles
square hectometers acres
cubic meters cubic feet
cubic meters cubic yards
milliliters fluid ounces
liters pints
liters quarts
liters gallons
grams ounces
kilograms pounds
metric tons short tons

Temperature (Exact)

5/9 (after

subtracting 32)

Celsius
temperature
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