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1.1 PURPOSE OF EQUIPMENT.

Universal Precision Track Selector 479V-3, shown in
ficure 1, is used in testing and adjusting Collins
Navigation Receivers 51R-2 and 51R-3, Collins Navi-
zation and Communications Receiver - 51R-4, and
Collins Instrumentation Units 344A-1 and 344B-1.

- The 479V-3 replaces the omnibearing selector on the

test bench by providing an accurate, stable, and quick
method of obtaining omnibearing selector settings.

1.2 FEATURES.

The following features are inc_brpdrated in Universal
Precision Track Selector 479V-3,

a. HIGH STABILITY. Faulty equipment may cause an
excessive d-c¢ current to flow throughthe reseiver and
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selector. The design of the 479V-3 is such that the
runout error will not change under adverse conditions.

b. INCREASED ACCURACY. The maximum runout
error is +0.05 degree.

¢. VERSATILITY. The 479V-3 may be used withunits
using 30-cps or 400-cps resolver systems.

d. SMALL SIZE. The 479V-3 mounts in a standard
19-inch relay rack on a 3-1/2-inch panel. Depth of
the chassis is approximately 5-1/2 inches.

‘e. SAVES TEST TIME. Equipments are ordinarily

calibrated in 30-degree intervals. The 479V-3alsois.

calibrated in 30- degree ‘steps that are selected by a
switch; thus, selecting ommbearmg selector (OBS)

- settings is fast and positive.

{. ALLOWS RECEIVERS TO BE ADJUSTED IN A
MORE PRECISE MANNER. The 473V-3 simulates a
design-center resolver as specified by Radio Technical
Commission for Aeronautics (RTCA) Committee

seriously impai‘r the accuracy of an cmnibearing SC-81. The use of an OBS which meets this condition
r‘
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Figure 1.

Universal Precigicn Track Selector 479V-3

i

s

B VTP 3

|

.

i

5




&

‘.1 INSTALLATION.

at all test stations results in uniform adjustment and
ogeration of all equipments inthefleet, thereby tending

* tn decrease the frequency of unscheduled removals.

T4e TRACKING and VOR ZERO controls innavigation

_~~aits can be adjusted accurately only whenanaccurate
[ *

35 ig used with the equipment during adjustment. The

R FLAG control for flag sensitivity canbe adjusted
accurately only when the OBS used during adjustment
has an output level the same as a design-center OBS.

1.3 DESCRIPTION,

The 479v-3 uses a combination of precisely ‘tapped
transformers and switching arraigements to produce
the required voltage ratios corresponding toa standard
r=solver output.

‘T=e 479V -3 is electrically identical to astandardair~
c~aft ORS containing a resolver with design-center
a.ectrical characteristics.

e 479%-3 mounts in a standard 19-inch relay
r2ck on a 3-1/2-inch panel. Connections to the
479V-3 are made to the terminal strips on the rear
of the unit or through the AN connectors on the front
panel. The connectors are identical to those on a
standard aircraft OBS. The desired OBS setting is
szlected by a BEARING DEGREES switch on the front
ranel that is calibrated in 30-degree increments.
A selector switch on the front panel selects either
19 CPS or 400 CPS operation. In addition, the front
panel contzins ato-from indicator calibrated inmicro~
~amperes. A locking-type potentiometer is located at
the rear of the unit to index the 478V-3 in accordance
- with RTCA standards. '

“mpack the equipment carefully, and inspect it forap-
. rarent damage during shipment. Allclaims lor damage
.2 shipment mustbe filed promptly with the transporta-
swon company. i a claim s to be filed, the original
zacking case and material should be preserved.

CUmiversal Precision Track Selector 479V-3 may be
mounted in a standard 19-inch relay rack at the test
tench. Cabling may be attached to the terminal strips
a2t the rear of the unit or to the AN connectors on the
front panel. The connectors are identical to those on
2 standard aiwrcraft OB5. The mating connectors, re-
Taired are Collins part ro. 357.4012-00 for J1. and
Coliing part no. 771-8087-00 for 52,

tenticmeter R3 15 the only adjustmentonthe 479V-3.
is var.able resistor is the ORZ setting for the 30-cps
sortion of the 479Vv-3.
ziven in garagraph 5.2.

-
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Procedure for setting R3 is

3.1 OPERATION.

Connectthe 479V -3 to the equipment tobe tested. The
mstruction book cavering the particular equipment will
give the interconnecting wiring diagram. Select 400
CPS or 30 CPSonthe function selector; setting depends
on the equipment being tested. Use the 30 CPS setting
when testing Navization Receivers 51R-2and 51R-3or
nStrumentation Unit 344A-1. Use the 400 CPSsetting
when tegting Navigation and Communications Receiver
21R~4 or Instrurnentation Unit 344B-1.

2

4.1 PRINCIPLES OF OPERATION.

A complete understanding of the fundamentalprinciples
and techniques usedin navigationreceivers and instru-
ments is desirable for operators of this equipment.
Refer to the instruction book on Navigation Receivers
51R-2 or 51R-3, Navigation and Communications
Receiver 51R-4, or Instrumentation Units 344A-1 or
344B-1.

Universal Precision Track Selector 479V-3is anomni-
bearing selector for use in testing equipments using
either 30-cps or 400-cps resolver systems. The
principles of operation for the two types of operation
are discussed separately. '

Electrically the 479V-3 represents adifferent concept
in an omnibearing selector. In‘a standard resolver
using rotor input, the selected angle is represented by
two output voltages which appearat the stator windings.
As the resolver rotor shaft is turned, the two output
voltages will change, but for each setting of the omni-
bearing selector there will-be two voltages which will
represent that specific shaft position or omnibearing
setting. The values of these two voltages can be readily
calculated for any desired setting of the omnibearing
selector.

A resolver is a transformer whose output voltages can
be changed by turning a shaft whichvaries the coupling
between the rotor and stator windings. Atransformer
therefore can be used to simulate a resolver, and its
output voltages can be changeéd by selecting tapson the
output windings. To simulate the resolver used in an
aircraft OBS, the transformer rust have two output
windings, one to simulate each stator. Thephase shift
through the transformer must be the same a8 the re-
solver, and the impedance looking into the transformer
must be the same as the resolver. The 479V-3 uses
transformers with accurately located taps to ensure
low runout error.

4.2 CIRCUIT DESCRIPTION, 30-CP5 CIRCU!TS..

A typical rotor input resolver circuit as used in the
Collins Navigation Receivers 51R-2 and 51R-3 and
Instrumentation Unit 344A-1 is shown infigure 2. The
phase of the signal at-points X and Y changes degree
for degree with the angular position of the resolver
shaft in a properly adjusted circuit. When RI1
{tracking) is adjusted correctly, the sum of Rland R2
i3 equal to the reactance of C1. If Rl isnot adjusted
accurately, the receiver willhave a runcut error. Note
that the resolver is not aphase shifter.” The resolver,
in conjunction with R1 plus R2 andC1, forms a phase~
shifting circuit. The resoclver itself suppliestwo output
voltages that change as the shaft is turned. The phase
of the resolver output voltage remains constant, except
for reversing 180 degrees.

The relationship between the electrical characteristics
of an omnibearing selector and the dfal indication has
been established by RTCA Committee SC-61. Thecon-
ditions shown in figure 3 exist for a design-center
omnibearing selector with rotor input, The diaiis set
to 300 degrees. With § = Odegrees, the rotor winding
ig fully coupled to stator 1 and there is no coupling to
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Figures 2. Typical Rotor Input Resolver Circuit
stator 2. Considér the rotor as rotating about point X

in the figure. When 8 = 90 degrees, the omnibearing
selector dial will read 210 degrees and the rotor will
be fully coupled to stator 2. There will be no coupling
between the rotor and stator 1. From the sine and
cosine relationship, the omnibearing output voltages at
terminals B and D canbe readily calculated at any dial
setting. ‘

Fizure 4 shows the 479V-3 with a BEARING DEGREES
setting of 300 degrees inthe sametest circuit of figure
3. For simplicity, switching has been omitted. The
phase shiit through the transformer is adjusted to 83
degrees by varying the loadingonthe 3-to-4 winding of
transform=r T1. Note that the voltage andphase rela-
tionship between the 30-cps generator and the omni-
bearing sziector output (B and D) is the same in both
cases. Thne 479V.3 therefore simulates a design-
canter omnibearing selector in accordance withRTCA
standards at a dial setting of 300degrees. This is the
point at which an omnibearing selector isindexed. To
simulate cther dial settings, it is necessary tochange
only the output voitages from the 479V-3 in a precise
manner by selecting taps on the twooutput windings of
transformer T1. The locations of the taps for 30-
degree intervals are shown in figure 4 aspercentages
of the whoie output winding. '

The desizn of the transformer is such that the phase
shift throuzh the transformer is stable with variations
in a~c leva: or d-¢ current through the primary. The
impedance of the output windings is low with respect to
the magmtude of the reactance of C1 and the resistance
of Rl plus R2 of figure 2. '

4.3 CIRCUIT DESCRIPTION, 400-CPS CIRCUITS.

The 400-cps resclver circuit illustrated in figure 5ig

similar tc the one used in the 5IR-4 or 344B-1 and’

Course Indicator 331A-2CW, The 400-cps resolveris

positioned Dy the bearing servo motor. The resolver .

aonsists of two rotor windings, one of which is shorted,
and two siator windihgs., The two stator windings are
connected 1o the stator windings of a resolver in the
course indicator. The angular position of the rotor
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~ Figure 3.- Electncal Characterxstxcs of a Design-
Center OBS in a Rotor Input Circuit at a Dial
Setting of 300 Degrees

windings in the course indicator are set when the de- "

gired course is entered in the course indicator.
When the rotorposition inthe 51R-4 or344B-1 corres-
ponds with the rotor position in the course indicator,
the voltage across rotor winding Rp is zero. Current
will not flow in the deviation discriminator circuit,
thus, giving an on course indication on the deviation
indicator. If the two rotor positions do not agree, a
voltage will be induced in rotor winding Rp causing the
deviation discriminator to have an output voltage that
will make the deviation indicator to deflect either left
or right, dependingon the direction and amountof rotor
displacenient.
maximum when the voltage across Rg isminimum, If

The voltage induced inrotor Ra will be’
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Figure 4. Electrical Characteristics of the 476V-3
: at a 300-Degree Dial Setting
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Figure 5. Typical Resolver Circuits, Simplified Schematic Diagram

. the voltage across Ra is in phase with the 400-cps same circuit as shown in figure 5. For simplicity,

excitation voltage, the to-from discriminator output
voltage will cause theto-from indicatorto showa ¢‘to”’
condition; an out-of-phase condition will cause the to-
from indicator to show a ‘‘from?’ indication.

_Figure 6 shows a simplified circuit of the 479V-3, with-

: BEARING DEGREES setting of 300 degrees, in the

— - on— t———

switching has again been omitted. By selecting dif-
ferent taps on transformers T1 and T2 in the 479V-3,
the transformers can be made to simulate accurately
the output voltages from a standard synchro resolver;
the taps are located at 30-degree intervals. High~
quality transformers allow precise voltage andphase-
angle outputs under varying load conditions.
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Figure 6. Universal Precision Track Selector 478V-3 in the 400 CPS Position, x
Simplified Schematic Diagram
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5.1 VISUAL INSPECTION. must be capable of delivering 4.5 to 8.0 volts across a ot

. . , . . 00~ . 5 sthi ®,
> ‘Ma.ke a thorough visual inspection of the equipment. %Opgr::xg 1°?d frequency accuracy should be within N e
Look for loose wires or parts, discolored resistors, b. Select SET O‘RZ on the selector switch of the Y
/..:oper switch detent operation, and general over=zall 479X-2.

" ““agrance. Check each terminal on the 478V- 3 con-

for to determine that no terminal is grounded. ¢. Adjust the INPUT LEVEL control on the 479X-2 _

for a 4.25-volt indication at the VOLTMETER jack. =~ ~ 4
' . , d. Remove® the lead from the-479X-2 ¥VOLTMETER e
5.2 INPEXING THE 479V- -CPS MODE OF : >
EXI 79V-3, 30-CPS MODE 3'1ck and connect it to the 479X-2 OUTBUT jack.

- OPERATION. e. Set the BEARING DEGREES switch on the 479V -3 .
The phage shift at the 300~ degree setting of the 479V-3 to 300. * }
indéX position (when in the 30 CPSmode of operation) is f. Alteuntcly adjust the 479X-2 AMP DAL ‘control ~ [ ?
determined accurately and set atthe factory. It can be and potentiometer R3 on the 479V-3 until the best *
reset accurately using the following procedure. obtainable null is indicated. ‘

5.9. l TEST EQUIPMENT REQUIRED. e g. Lock potentiometer R3, and repeat the zeroing

O

procedure
2. Coliins Audic Signal Generator 4793-3 or 36-cycle
g‘»nerator 5.3 ADJUSTMENTS 400- CcPs MODE OF OPERATION.
b. Ballantine 300 VTVM or equivalent.
¢. Colling Resolver Zeroing Panel 479X-2, . Transformers T1and T2 have been’ balanced accurately

4. DuMont 304 Oscillcscope or equivalent. at the factory by coupling inductance and/or resistance
5.2.3 TEST PROCEDURE. : across the secondary windings; refer to figure 9. In-

ductor L1 or resistors R4 and R5 may be replaced
¢ a. Connect the equipment as shown in figure 8. If a

1 .without rebalancing T1and T2. Itis highly unlikely that
30-cycle generator is used in place of the 4798-3, it { Tl or T2 will ever have to be replaced; however, {f
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. Figure 8. Test Bench Setup for Indexing Universal Precision Track Selector 47¢V-3
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Figure 9. Universal Precision Track Selector 479V-3, Top View

either T1 or T2 is replaced, the balance procedure in
paragraph 5,3.2 must be used,

5,3.1 TEST EQUIPMENT REQUIRED,

a, Current meter, Weston 901,
1000-ohm.

b, Calibrated resolver with an accuracy of at least
£0.02 degree, :

¢, Test fixture (see figure 10),

d. Resistance decade box,

e. A-c power supply. 26-volt, 400-cps, single phase;
=10 percent,

150-0-150 ua,

f. Decade inductor box, Hycor Type 700 and 701,

5.3.2 ADJUSTMENT PROCEDURES,

a. Connect the 479V -3, Calibrated Resolver, and the
400-cps power supply to the test fixture,

b, Set S1 on the 479V -3 to the 400 CPS position. Set
R7 crosspointer sensitivity control on the test fixture
for maximum Sensitivity. With zero input signal to
the 479V -3, set the crosspointer and to-from indicators
to a zero indication with R3 TO/FROM zero adjust
and R8 crosspointer zero adjust on the test fixture,

c. Set S2 on the 479V-3 to a 300-degree bearing and-

set the Calibrated Resolver to a bearingthatproduces
zero indication on the crosspointer indicator. The
Calibrated Resolver should indicate 300 degrees; if not,
the error is in the gear train andshould be noted, and
allowance should be ‘made for this error on all sub-
sequent readings, ‘

d. Run a tracking curveonthe 479V -3inthe following
manner: Set the 479V-3 BEARINGDEGREES switchto
0; center -the crosspointer indicator by turning the
Calibrated Resolver; record the setting of the Cali-
brated Resolver, Repeat this operation for eachofthe
12 settings of the BEARING DEGREES switch on the
479V -3, ‘

e. If the tracking curve indicates a runout error
exceeding 0.05 degree, refer to table 1 forassistance.
Attach a resistance or inductance decade box across
applicable terminals of transformer T1 and/or T2, and
determine the amount of inductance or resistance re-
quired to balance the 479V-3. When the amount of
inductance or resistance is determined, refer to the
parts list and substitute the applicable component or

-components in place of the decade box.

TABLE 1. TRANSFORMER ERROR CORRECTION PROCEDURES

SYMPTOM

CORRECTIVE ACTION

POSITIVE ERROR AT 90 DEGREES -

Positive error at 60 degrees equal -
o error at 90 degrees.

Positive error at 60 degrees greater
than error at 80 degrees,

Add inductance in series with terminal } of T2

Add resistance between terminals 7 and 8 of T% to reduce error
at 60 degtees; then add resistance between terminals 6 and 7 of
T2 to reduce errcr at 80 degrees.
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é i TABLE 1. TRANSFORMER ERROR CORRECTION PROCEDURES (Cont)

SYMPTOM

CORRECTIVE ACTION

POSITIVE ERROR AT 90 DEGREES (Cont)

Positive error at 60 degrees less
than error at 80 degrees.

No or small negative error at 60
degrees.

Negative error at 60 degrees greater
than error at 80 degrees.

Add resistance between terminals 6 and 7 of T2 to reduce error
at 90 degrees; then add resistance between terminals 7 and 8 of
T2 to reduce error at 60 degrees. <

Add resistance between terminals 6 and 7 of T2 to reduce error
at 90 degrees; then add resistance between terminals 6 and 7 of
T1 to reduce ‘error at 60 degrees.

Add resistance between terminals 6 and 7 of T1 to reduce error
at 60 degrees; then add resistance between terminals 6 and 7 of
T2 to reduce error at 90 degrees.

p NEGATIVE ERROR AT 80 DEGREES

Negative error at 60 degrees equal
to error at 90 degrees.

o Negative error at 60 degrees greater
than error at 30 degrees.

¢
!

Negative error at 60 degrees less
" than error at 80 degrees.

No or gmall positive error at 60
degrees.

Positive error at 60 degrees greater
than error zt 80 degrees.

Add inductance in series with terminal 1 of T1.

Add resiztance between terminals 6 and 7 of T1 to reduce error
at 60 degrees; then add resistance between terminals 7 and 8 of
Tl to reduce error at 90 degrees.

Add resistance between terminals 7 and 8 of T1 to reduce error
at 90 degreeg; then add resistance between terminals 8 and 7 of
T1 to reduce error at 60 degrees.

Add resistance between terminals 7 and 8 of T1 to reduce error
at 90 degrees; then add resistance between terminals 7 and 8 of

T2 to reduce error at 80 degrees.

Add resistance between terminals 7 and 8 of T2 to reduce error

at 60 degrees; then add resistance between terminals 7 and 8 of
T1 to reduce error at 90 degrees.

NO ERROR AT 90 DEGREES

Positive error at 60 degrees.

! Negative error at 60 degrees.

Add resistance hetween terminals 7 and 8 of T2 to reduce error
at 60 degrees; then add resistance between terminals 7 and 8 of
T1 to correct error induced at 90 degrees,

Add resistance between terminals § and T of T2 to‘reduéé ervor
at 60 degrees; then add resistance between terminais 6 and Tof
T1 to correct error induced at 90 degrees.
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Figure 10, 478V-3 Test Fixture, Schematic Diagram
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BULLETIN
T
.' 3. MATERIAL INFORMATION o R
A. The following items are required to modify one 479V-3 Universal Precision )
Track Selector. %
B. Modification kit 779-5390~=001 consists of the following: ; ‘
t
: L ;
. -REPLACED
NEW COLLINS ‘UNIT : " COLLINS . INSTRUCTIONS
PART NUMBER QTY PRICE DESCRIPTION PART NUMBER -DISPOSITION
259-2762-010 1 ‘Switch, rotary,
v ' S1
266-3005-000 1 Switch, toggle
439-7038-000 2 ft _ Wire, #22 AWG,
white-black-red
439-7041-000 2 ft Wire, #22 AWG,
white-black-blue
439-7056-000 2 ft Wire, #22 AWG,
white-brown- L
’ red-green s - S
421-2220-000 11t Wire, #22 AWG, B BT
;;_, | ) bus . ) _.‘ c
.};J 152-2493-000 11ft Sleeve, #20 AWG,
natural color
¢
The following item is not part of modification kit and must be ordered separately
if required:

280-3778-010 1 $0.05 Information chart.

Mar 7/69 = ' Page 9/10




PARTS.

; COLLINS - coLums -
ITEM DESCRIPTION PART NUMBER STEM DESCRIFTION FART KUMBER
UNIVERSAL PRECISION TRACK SELECTOR £22-1336-00 193 TEST FIXTURE N
479V-3
h CONNECTOR. RECEPTACLE, ELECTRICAL: 10 | 357-3008-00 CR) . | DIODE, Slugg:f z:::; :3;:81:::%
! rd male contacts. 22 amps, T00 v de, 500 v ac; ggzs g;ggi, :%:CON: g 323-0100-00
stratght s Olis : N -
J2 CONNECTON, RECEPTACLE. ELECTRICAL: 19 | 371-2051-00 CR4 | DIODE, SILICON: 1N457 354-0196-00
male conlacts, bax mounting bayonet locking Ji BINDING POST: nylon insulated; red 372-1062-00
. FREQUENCY: : 0256-00 J2 DINDING POST: nylon jnsulaied; red 372-1062-00
Ll COIL. RADIO FREQUENCY: toroidal wound; 8.0 240~ - 1 DINDING POST: nylon insulated. biack ¥2-1081 00
B ey 16-2 U cu”.em ralne . ~0259-00 34 DINDING POST: nylon insulated, black 372-1081-00
tLl COIL. RADIO FREQUENCY: toroida) wound; 7.2 240-0259- ’
mh fnductance, 148 ma current rating J% BINDING POST: nylon insulated; red 3712-1062-00
*L1  {COIL. RADIO FREQUENCY: toroidal wound; 8.6 240-0260-00 Pl CONNE_CTO‘O‘R. P;UGQEUECTK::Q .b::w! 371-2394-00
mh inductance. 136 ma current rating 2 - ::::":ﬁ;g‘ emale pin contacts;
'Ll COIL. RADIO FREQUENCY: toroidal wound; 10 mh| 40-0261 .
inductance, 126 ma current rating ' 240-0262-00 Rl fﬁi‘s'{/o;.‘lzxsn. COMPOSITION: 580 ohme 745154300
Ll COIL. RADIO FREQUENCY: toroldal wound; mh 2~ 2 3 . . .
Inductance, 114 ma current rating 15 mnl 260-0263-00 R2 ?;E:BXST?;K,‘I:T“ED, COMPOSITION: 1000 chms 145-1382-00
L3 8} COIL, RADIO FREQUENCY: toroidal wound; 15 m - . ; o )
inductance. 101 ma cusrent rating R3 RlE:zS';ORa.uVWABwn WIREWOUND: 300 ohms 381-1110-00
‘1! COIL. RADIO FREQUENCY: toroidal wound; 17.5 240~0264-00 Y 2w .
mh inductance, 85 ma current rating R4 RlEoilS‘g‘j):l. S‘)CED, COMPOSITION: 1000 ohma 745-13.53-00
M1 AMMETER: panel lype; microamperes; 500-0-500 | 458-0288-00 + ) W . . i
us meter range, phenolic; rectangular; black RS R‘EUS}I’ST%R, :“X‘XED, COMPOSITION: 560 ohms 145-1382-00
markings on white background % /2w »
o1 KNOB- bilack phenolic; set screw type; 1-3/4 1n. . | 503-2377-002 Ro HESISTOR, FIXED, COMPOSITION: 100 ohms 745-1310+00
dia. X 7/8 in. b w/sakellie insert (apped 10-32 R17 ;l‘Eo;':IS'xl"gnw:’l;.mAB' E WXREWOQND " 1000 chms | 321-1131-00
NF-2 , LE, OUND: ~1111e
[¥] KNOB: bar; black bakelite; for 0.256 tn. dla. shaft;| 508-1103-20 xl?%; 2 watt i
) two no. 8-32 NF-2 tapped holes at §0° angle lor RB RESISTOH, VARIABLE, WIREWQUND: $0C ohms 3e1-3110-00
shafl; | arrow marking, brass insert 2105 2 watt i 65+ 1310
1 HESISTOR. FIXED, FILM: 374 ohme «1%; 1/2 % 705-7784-00 R¢ nfﬁsT?;l. T‘ED' COMPOSITION: 100 chma 3+ 1310-00
2 RESISTOR, FIXED, FILM: 1210 ohmas 11, 1/4w 705-7100-00 * 3 wal
R3 RESISTOR, VARIABLE: wirewound; 1000 ohms 160-8065-00 R10 Rlﬂo'-j{‘ls'l“?za nTter' COMPOSITION: 1000 chms T45-1382-00
1107 2w +10%; w . .
"Ré & |HESISTOR, FIXED. COMPOSITION: 2700 ohma 745-1370-00 RI1 itlb;)sis'll‘?;!, FIXED, COMPOSITION: 3000 chms T45-i352-00
RS 110%; 1/2w : ; watt
*R4 & |RESISTOR, FIXED, COMPOSITION: 3800 chme 745.1371-00 Ri2 RIEO?;,NI‘?ZR' :“?CED. COMPOSITION; 1000 ohmns 745-1352-00
RS 110%; 1/2 w % N w
*Re & |RESISTOR, FIXED, COMPOSITION: 4700 ohms 745-1380-00 R13 R‘E&ls':‘%ﬁ. Flltxzb. COMPOSITION: 1000 ohms 745-1382-00
RS 110%; 1/2 w P H wa .
*H4 & [RESISTOR. FIXED, COMPOSITION: 5600 ohms 745-1384-00 81 SWITCH, TOGGLE: single pole-singie throw 266-3005-00
RS $1070; 1/2w 0800 ’ 145138700 8 f:i:p'rfg;:usuaumn: momeniary contact; 260-1383-00
*R4 & (RESISTOR, FIXED, COMPOSITION: ohms 45~
S 105, 1/2 w 81 TERMINAL BTRIP: phenolic; barrier type; 10 357-3100-00
*R4 & |RESISTOR. FIXED, COMPOSITION: 8200 ohma 745-1391-00 — gmlil. STRIP: phenolic; barrier type W 361-0016-00
RS $10%: 1/2w . . H notic; -
81 SWITCH, ROTAILY: 1 section, 4 pole, 2 positions; | 269-1078-00 : for back connections; 8 termisals
4 moving contacts, 12 fixed contacts : . L
82 BWITCH, ROTARY: 8 suctlons, 8 poile, 12 250-0091=-00
positions; ] moving contact, 13 fixed contacts B .
T SPECIAL TRANSFORMER: used to simulate a €74-0673-00
resolver; 30 cps; 12 turret head terminale; 2-3/8 -
tn. by 2-3/4 in. by 4-1/4 tn. overall dim,
T2 SPECIAL TRARSFORMER: same 28 T1 €74-0675-00
T8I TERMINAL STRIP: phenolic; barrier type w/lug |- 367-0018-00
for back connection; § terminals, 3-3/8 in. Ig
approx, 13/32 in. h, /8 in. w overall ‘
TB2 |TERMINAL STRIP: phenclic; barrier type w/lug 367-0017-00
for back connection; § terminals, 3-3/4 in. Ig e
approx, 13/32 in. h, 7/8 in. w overall "
kg: TERMINAL BOARD: plastic; 3/32 in, thk, 1-1/4 1 344-9903-002
fn, by 1-1/4 in.; ¢ braas turret type terminals ) 5
*NQTE: location and size of ¢coil L1 und resistors R4 and RS are determined
by {tna] test. These components may of may hot appesr in the unit
and their location may not be an shown in figure §.




PARTS

LIST .

T DESCRIPTION PARE MMBER ITEM + DESCRIPTION PART NUMBER
UNIVERSAL 1 622-133 -
o PRECISION TRACK SELECTOR 9-00 410V-3 TEST FIXTURE _
g T " Y B
JI  [CONNECTOR, RECEPTACLE, ELECTRICAL: 10 | 357-3008-00 CR1 | DIODE, SILICON: 1NAST 353-0199-00 .
r= male contacts, 22 amps, 700 v dc, 500 v ac; CR2 DIODE, SILICON: -1N457 353.0196-00
®raght : CR3 | DIODE, SILICON: 1N487 353-0190-00
J2 CONNECTOR. RECEPTACLE, ELECTRICAL: 19 | 371-2051-00 CR¢ .| DIODE, SILICON: 1N457 s 354-01090-00
H maie contacts, bax mouating bayonet locking Ji BlND(NG POST: nylon insulated; red . 372-1062+00
stk OXL, RADIO FREQUENCY: toroidal wound; 8.0 240-0258-00 L BINDING POST: nylon |nsulated; red : 312-1062-00
‘Rt laductance, 152 ma current rating : J3 BINDING POST: nylon insulated; black 372106100
TLL | COL, RADIO FREQUENCY: toroldal wound; 1.2 240-0259-00 J4 BINDING POST: aylon insulated; black 372-1061-00
‘za inductasce. 148 ma current rating JS BINDING POST: nylon insulated; red 372106200
*Li L. RADIO FREQUENCY. torotdal wound: 8.8 240-0260-00 Pt CONNECTOR, PLUG, ELECTRICAL: bayonet 371-2354-00
it Inductance. 136 ma current rating : locking: 18 female pin contacts; cable end
13 54 !-. TXHL, RADIO FREQUE.NCY toroidal wound; 10 mh{ 240-0261-00 mounting
E muctance, 126 ma current rating Rl RESISTOR, FIXED, COMMITION’ 560 ohma T45-1342-00
*Li {CHML, RADIO FREQUENCY: toroidal wound; 12 mh] 240-0262-00 210"5 1/2 watt
‘.naucuace. 114 ma currest rating R2 RESISTOR, FIXED, COMPGI‘HON. 1000 ohms 745-1362-00
*L1 |CL. RADIO FREQUENCY: tforoidal wound; 13 mhi 240-0263-00 . +10%; 1/2 watt
N imdactance, 10} ma curcesat rating R RESISTOR, VARIABLE, WKREWOUND 800 ohms 381-1110-00
*LL ;COIL, RADIO FREQUENCY: toroidal wound; 171.5 240-0264-00 210%; 2 watt I
:rm inductance, ¥5 ma current rating R4 RESISTOR, FIXED, COMPOSITION: 1000 chma 145+1352-00
I AMMETER: pasel type: microamperes; 500-0-500 | 456-0288~00 210%; 1/2 want .
'wi meter range; phenolic. rectangular; black RS RESISTOR, FIXED, COMPOSITION: 880 ohms 748-13352-0Q
i warkings oo white background £10%: 1/2 watt ) .
Q. ENOB: biack phenolic; set screw Lype; 1-3/4 in. 503-2377-002 R RESISTOR, FIXED, COMPOSITION: 100 ohms 145-1310-09,
122, % T,% in, h; w/bakelite insert lapped 10-32 £10%; 1/2 watt . ’
[NF-2 RY RESISTOR, VARIABLE, W!REWOUND 1000 ohms | 381111100 -
cx | KNOB: tar; black bakelite; for 0.256 in. dia, shaft;| 508-1103-20 £10%; 2 walt
itwa no, 8-32 NF-2 tapped hotes at 80" angle for R8 RESISTOR, VARIABLE, WIREWOUND‘. 500 ahuu 383.3110-00
}n..ﬂ | arrow marking, brass tasert £10%; 2 watt ’ o '
ISTOR. FIXED. FILM: 374 ohms «1'4; 1/2 w 705-7184-00 Rg RESISTOR, FIXED, COMPOSI'HQN- 100 chma 745-1310-00
SISTOR. FIXED, FILM: 1110 ohme +1%; 1/4 w 706-7100-00 £10%; 1/2 watt ’ -
SISTOR, VARIABLE. wirewound; 000 ohms 150-8065-00 R10 RE&.':',‘EST?R FIXED, COMPOSITION: 1000 ohms 145-1382-00
TI 2w 11 1/2 watt .
Lo SISTOR. FIXED, COMP(E!TXON; 3700 ohms T45-1370-00 R1t RLOS;;I,STOR FIXED, COMPOSITION: 1000 chms 745-1352-00
. £10%; 1/2 want
! . COMPOSITION: 1900 ohms 745-1371-00 R12 RL:“I,BTOR. FIXED, COMPOSITION: 1000 ochms 745-1352-00
: £10%; 1/2 watt
- , COMPOSITION: 4700 ohma T45-1380-00 R1) RE&?ST}){!, FIXED, COMPOSITION: 1000 ochms 145-1382-0¢
210%; 1 watt
COMPOSITION: 3400 ohms 745-1384-00 81 SWITCH, TOGGLE: single pole-single throw 266-3005-00
82 SWITCH, PUSHBUTTON: momentary contact; 260-1203-00
. COMPOSITION: 3800 ohme 745-1387-00 anap actlon
TB1 TERMINAL STRIP: phenolic; barrier type; 10 367-3100-00
STOR FIXED, COMPOSITION: 8200 ohmas T745-1391-00 terminals
3 ) N y:~] TERMINAL STRIP: phenolic; barrier typs hige 367-0010-00
3 ;s~ ﬂ'cx. ROTARY: 1 section. 4 pale, 2 positions; | 259-1079-00 . for back connections; 8 lerminsis
;¢ moving comtacts, 12 fixed coatacts
2 L SHITCH. ROTARY: 8 sections, 8 pole, 12 250-0091-00
Ipealtions; )| moving cemtact. 13 fixed contacts N
™ (SPECIAL TRANSFORMEH: used to simuiate & 674-0673-00
jresolver; 30 cps: 13 turret nead terminals; 2-3/8 "
[ Dy 2-34 ta. Uy 4-1/4 in, overall dim. .
= (SPECIAL TRANSFORMER - same as T1 874-0873-00 .
TE [ TIAMINAL STRIP: paesclic: barrier type w/lug 367-0018-00 B
! rur back coanection; 8 terminals, 3-3/8 tn, \g
| s.orox. 1873200, T4 in, wooverall -
‘! TR RMINAL STRIP: phenclic, barrier type w/lug 387-0017-00
i i badk soaseciion, § lermuinals, 3-3/4 in. Ig
wprox, (3733 8. b, 1,6 s, woverail
: TEAMINAL BOARD: piastic; 3/32 n. ik, 1-1/4 44-9903-003
‘e Dy 1-1/4 i { brass turret typs terminals
i
i :
¥ P -
§ +
i
. Locatics ad i34 of e3ul L1 and resismacs R4 and RS are determined
¥ final e, Thest comporeais may or may not sppesr in tas wunid
aed Lhatr WOCALION MAY ®0¢ by s shows i figure ¥,
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479V-3 UNIVERSAL PRECISION TRACK SELECTOR (522-1339-XXX)

SERVICE BULLETIN NO 1

g coong ko

TESTING 30- OR 400-Hz RESOLVER SYSTEMS USING 400-Hz CABLE

1. PLANNING INFORMATION

A. Effectivity

Applicable to all 479V-3 units, serial number 422 (MCN 510) and below, except
those listed below. Production cut-in: serial number 423 (MCN 511) and above.
The following units do have subject modification incorporated:

SERIAL NUMBER MCN
408 431 e
o 411 ' 434 | 8
S 412 435 s
‘ 413 436
414 T 437
415 | _ 438
416 , 439 —
417 440

B. Reason

HENT)
TR

P
Pl

The 479V-3 normally replaces the OBS on the test bench and provides accurate
omnibearing selector settings in 30-degree increments. The subject modification
allows testing either a 30- or 400-Hz system using only the 400-Hz cable and the
selector switch. :

C. Description

This modification consists of replacing one wafer switch, adding a toggle switch,
and performing associated wiring changes,

D. Compliance
Recommended where greater flexibility in utilization of test equipment is desired.
E. Approval

: . ' L
I None required. ‘ ) g

Mar 7/69 : Page 1 of 10
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‘ F. Manpower

Estimated 8 man-hours.

G. Material - Cost and Availability

Co i
- Modification kit 779-5390-001 will be available for shipment May 1, 1969 at a price {
of $11.74 from Collins Radio Company, Service Parts Department, Cedar Rapids, 5
Jowa 52406. The indicated price is subject to change without notice. All orders
should state modification kit 779-5390-001 and reference 479V-3 Service
Bulletin No 1, ' N

H., Tooling
None required.

I. Weight and Balance Change

None
J. References

None e .

K. Other Publications Affected | . F

. Edition 5 to the 479V-8 Universal Precision Track Selector Instruction Sheet,
Collins part number 520-5928000, will include the changes covered in this bulletin.

2. MODIFICATION INSTRUCTIONS

A. Modification Procedure

NOTE: Refer to figure 3 for a schematic of the unit after modification.
(1) Remove unit dust cover. ,
(2) Remove cable ties from cabling going to terminal strips TB1 and TB2 to
cable clamp.
(3) Remove cable ties from cabling going fo switch S1.
(4) Remove cable ties from cabling going to connectors J1 and J2 back to cables
clamp. : ' !
(5) Drill a 1/2-inch hole in chassis per figure 1 and install new toggle switch S3
(266-3005-000).
(6) For ease of.removing and installing wires on connectors J1 and J2, remove ' v

connectors from chassis. Do not remove wires until instructed o do so.

Mar 7/69
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(7) For ease of removing wires from SW1tches S1 and 52, remove knobs and
switches from chassis.

(8) Remove the following three white-black wires from TB1-B, and reconnect or
discard as indicated:

(a) Remove and discard the jumper wire connected from TB1-B Ep TB2-A.,

(b) Locate the wire connected from TB1-B to J2-A, remove from TB1-B, and
reconnect to TB2-A, )

I (¢) Locate the wire connected from TB1-B to switch S2-A wiper, remove from »

TB1-B, and reconnect to either terminal on new switch S3.

NOTE: When adding or rerouting wires in the following steps, reference is
sometimes made to the new rotary switch S1A and SIB terminals.
It should be understood that the new switch S1 has not been installed
at this point; therefore, all wires to S1 should be routed to the gen-
eral area of the switch and left unterminated with enough excess
length to ensure connection to new switch S1 when installed. The
switch terminals to which the wires connect are called out for
reference only and should not be soldered until instructed to do so.

(9) Connect a new white-black-blue wire (439—7041-000)”#;'0 the same terminal on

l new switch S3 as the white-black wire was connected to in step (8)(c). Route the .

opposite end through cable clamp to area of rotary switch S1 (S1B-3).

(10) Solder a new white-blé,ck-blue wire (439-7041-000) to the vacant terminal on new -

switch 83, and connect the opposite end to TB2-A.

(11) Remove the following two white-black wires from J1-B, and reconnect as
follows:

(a) Remove and retain jumper wire connected from J1-B to J2-A.

(b) Locate the wire-connected from J1-B to TBZ-A disconnect from J1-B,
and reconnect to J2-A.

(c) Connect the Jumper wire, retained in step (11)(a), to J1-B, and route
opposite end to S1 (S1B-1).

(12) Remove and discard the white-brown wire connected from J2-C to S1-6.
£
(13) Locate the whxte- red wire connected from TB2-C to S2D wiper, remove from
TB2-C, and route to area of S1 (S1A-5).

(14) Locate the white-red wire connected from TB2-C to S1-6, remove from S1-6,
and reconnect to J2-C.

(15) Remove the followmg two wh1te—green-blue wires from TB1-E, and reconnect
as follows:

Mar 7/69
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(a) Locate the wire connected from TB1-E to S1-2, remove from TB1-E,
and reconnect to TB2~C.

(b) Locate the wire connected from TB1-E to J1-E, remove from TB1-E, and
reroute to area of S1 (S1A-1).

(16) Remove the following two white-brown wires on TB1-A, and reconnect as ’
follows:

(a) Locate the wire connected from TB1-A to J1 -A remove from TB1-A, and
reconnect to TB2-A, A wh1te-brown-red wire should be there already

(b) Locate the wire connected from TB1-A to S2B wiper, remove from TB1-A,
and route to area of S1 (S1A-9).

(17) Locate the white-black-red-orange wire connected from TB2-F to T2-2,
remove from TB2-F, and route to area of S1 (S1B-5).

(18) Remove the following two white-orangebwires from TB1-D, and reconnect as
follows:

(a) Looate the wire connected from TB1-D to J1-D, remove from TB1-D, and
reconnect to TB2-F. i

() Locate the wire connected from TB1-D to S2E wiper, remove from TB1-D,
and route to area of S1 (S1A-4).

(19) Remove the following two white-green wires from TB1-C, and reconnect as
follows:

(a) Locate the wire connected from TB1-C to S2F wiper, remove from TB1-C,
and route to area of S1 (S1B-9).

(b) Locate the wire connected from TB1-C to J1-C, remove from TB1-C, and
reconnect to TB2-G.

(20) Connect a new white-blacl{-i'_ed wire (439-7038-000) to TB2-G (do not solder
yet), and route to area of S1 (S1B-T7).

(21) Locate the white-black-red-green wire connected from TB2-G to T2-1,
remove from TB2-G, and route to area of S1 (S1B-8). There now should be
three wires soldered to TB2-G.

(22) Remove the following three white-red-orange-blue wires connected to TB1-G,
and reconnect as follows:

(a) Remove and discard the wire connected from TB1-G to TB2-J.

(b) Remove the remaining two white—red-orange—blue wires connected to
TB1-G, and reconnect both to TB2-J,

Mar 7/69
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. , (23) Remove the following three white-red-orange-green wires from TB1-H, and RO
reconnect as follows: ,

(a) Remove and discard the wire connected from TB1-H to TB2-K.

3

(b) Remove the remammg two white-red-orange-green wires on: TBl -H, and
reconnect to TB2-K. ,

PRI 3S

(24) Solder a new white—brown—red-green wire (439—7 056-000) from TB3-1 to J2-H.

(25) Remove the remaining wires connected to original sw1tch S1. Discard original
switch S1 after all wires have been removed.

(26) Solder new bus wire (421—2220 000) (with sleeve (152-2493- 001) to the indicated
terminals on new switch S1 (259-2762-010).

NOTE: Refer to rear of switch for numbering sequence.

TERMINAL
FROM TO
S1B-6 S1A-2 M-‘
S1A-2 S1A-4 =y
S1A-3 S1A-8 .
' (27) Solder the following wires to the indicated terminals on new switch S1:
WIRE COLOR . CONNECT TO OPPOSITE END
TERMINAL CONNECTED TO .
l White-black-blue S1B-3 S2A wiper and S3
terminal
White-black S1B-2 TB3-4 {:
White~black S1B-2 T1-2 e
White-black S1B-1 J1-B
White-red-green=blue S1B-1 TB2-D
White-red-green-blue S1B-1 J2-D
White-black-red or white-black~ S1B-12 TB3-2
orange (depending on age of unit)
White~-red-green S1B-10 T1-4
| White-green S1B-9 S2F (wiper)
White-black-red-green S1B-8 T2-1
White-bla.ck.-.red . S1B-7 TB2-G 4
White-black-red-orange S1B-5 T2-2
White-orange S1B-4 TB2-F and J2-F
White-orange S1B-4 J1-D
White-orange-blue S1A-3 T1-1
White-green-blue S1A-1 TB2-C
White-green-blue S1A-1 J1-E 0
L | White-brown , S1A-9 S2B (wiper)
Mar 7/69 B / Page 5

1 - Oct 15/69




coLuns | SERVICE Ve «“\
w BULLETIN -
WIRE COLOR " | CONNECT, TO OPPOSITE END
TERMINAL CONNECTED TO _
White-brown-red : S1A-7 TB2-E ‘ i
White-brown or white-brown- - S1A-7 J2-E and J1-A .
red (depending on age of unit) . ;
White-red S1A-5 S2D (wiper) .
‘ White-orange o © S1A-4 - | S2E (wiper) ?

(28) Replace J1, J2, S2, and new switch-S1 on chassis.
(29) Retie cable between TB2 and cable clamp.
(30) Retie cable from cable clamp to S1, J1, and J2.

- (31) Label the open position of new switch S3 "51RV-1A," and the closed position
"ALL OTHER RADIOS TESTED."

(32) Replace the unit dust cover.

B. Identification Procedure

‘ Enter SB 1 on unit information chart. An information chart (280-3778-010) should
be ordered if not already present. -

C. Testing Procedure

Installation of this modification does not require changes to the existing test
procedures, - :

FS
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DRILL 1/2 INCH DIA HOLE

{FOR INSTALLATION OF NEW SWITCH: S3)

479V-3 Rear View Showing Hole Location

Figure 1
TB3
R1
TB1 T82 T2 R2

479V-3 Top View With Cover Removed

Figure 2
Mar 7/69 |
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479V -3 Schematic After Modification
Figure 3
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