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PERFORMANCE TEST REPORT
FOR THE
AN/TRN-41 TACAN NAVIGATIONAL SET

This report describes the complete performance test as defined in the Equipment Test Plan for
Navigational Set, TACAN, AN/TRN-41, 131500-415.

1. Test ldentification. The performance tests are those tests on all performance requirements

of Specification No. 404L-701-5017A, Part | of two parts, Prime ltem Development Specification
for Navigational Set, TACAN, AN/TRN-41, that will not be tested as part of other qualifica=
Hion tests. These tests have been performed on one preproduction system and will not be

repeated during acceptance, environmental or flight tests.

2. Functional Purpose. These tests form a part of the AN/TRN=41 qualification tests.

3. Test Objectives. To demonstrate that the AN/TRN-41 will meet the requirements of ‘;
Specification No. 404L-701-5017A, Part | of two parts, dated 20 August 1976.

4. Description of Test Article. The AN/TRN-41 system was tested during the performance
tests. Test configurations are shown in Appendix Il of the Equipment Test Plan referenced above.

5. Summary of Test Results. Table 1 provides a summary of test results, The requirement
tested is listed with reference paragraphs in 404L-701-5017A, Part | of two parts, the specification,

the test procedure in the Equipment Test Plan, and a statement of results.

6. Description of Test Facility and Procedures. The test factlities and test procedures are
described in Appendix Il of the Equipment Test Plan.

7. Test Setup Diagrams. The test setup diagrams are provided in Appendix 111 of the Equipment
Test Plan.

8. List of Test Equipment. The following is a list of test equipment used, with manufacturer
and model number, and with serial number and calibration date, if applicable. The signal
generator used was an HP 612A, but was not within calibration; however, the frequency ond

wer from the signal generator was measured using calibrated equipment during the test, so |

calibration was not required.
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Name

Regulated Power Supply
Test Set, Tronsponder Set
Oscilloscope

Signal Generator

Pulse Generator

Load 10W 50 Ohms
20 dB Atten.
Directional Coupler
Stop Watch

Test Box

Pin Diode Modulator
Counter

Isolator

Directional Coupler, 10 dB
Attenuator, 10 dB
Circulator 4~port
Digital Printer
Spectrum Analyzer
Counter

Mfr. & P/N

HP 62748

AN/GRM-97

Tektronix 465

HP 612A

Chronetics PG11A

Termoline 8160

Narda 768-20

Narda 30428-20

Galco

Montek P/N 131500-703

Montek P/N 131500-701

Fluke 1953A

E&M Laboratories L20T73
Microlab/FXR CB-A78

Narda 768-10

Addington Labs 100201905

CMC 400CT

Tektronix 7L13

CMC 727BN

SN _
00947
173
B261950
3780
1149
936
N/A
09089
N/A

Calibration

\N6/77
5/24/77
1/4/77

1/26/77
N/A
N/A
N/A

N/A
N/A
4/22/77
N/A
N/A
N/A
N/A
5N7/77
5/26/77
3/16/77
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9.  Recorded Test Data, Attachment 1 is a copy of the completed data sheet for the per-
formance test, Attachment 2 Is a photograph of the detected RF from the receiver-transmitter
(RT) and the worksheets and calculation sheets used in determining transmitter modulation (droop).
Attachment 3 contains photographs and worksheets used 11 making the RF spectrum measurements
and calculations. Attachment 4 contains squitter spacing measurements and worksheets used in
determining the squitter distribution. Attachment 5 is the temperature chamber control chart

for the battery operation test.

10. Ambient Conditions. The performance tests, with the exception of the battery operation
test, were performed at ambient room temperature conditions. The battery test was performed
with the AN/TRN-41 system and the battery installed in a temperature chamber set at 0°C.

11, Test Results Analyses. The test results show that the system meets the performance require-
ments tested,

12, Certification. The last page of the data sheet shown in Attachment 1 has been signed
by a Montek Quality Assurance representative and a DCAS representative, certifying that the
test results are authentic, accurate, current and in accordance with related test plans.

0 il itk binirt bbb s i i o e P b




ATTACHMENT 1
PERFORMANCE TEST DATA SHEET
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131500-415

June 30, 1976
OFFACAL DRTA
PERFORMANCE TESTS DATA SHEET CoPy
FOR

AN/TRN-41 TACAN NAVIGATIONAL SET

Date, 8 DEC_1¢ Serfal No, D0}
Paragraph Description Data Requirements
6.1 System Turn=On Delay 4Sec .
6.1.3 Transmission of TACAN pulses take
place within 60 sec. after turn-on, v Check if OK
6.1.4 Period between antenna triggers
(66.667 + .133 msec) v’ Check 1f OK
6.2 Receiver and Transmitter Isolation
6.2.4 No receiver output during
transmission v’ Check if OK
6.2.8 No steady state coincidence
transmitter output pulses during
_/ interrogation i~ Check if OK
' 6.3 RT Signal Priorities
: 6.3.4 Interrogation Reply pulses have priority
over squitter pulses v Check if OK
6.3.6 Ident has priority over squitter and
i interrogation reply pulses " Check if OK
4 6.3.8 Reference Bursts have priority over
Ident v~ Check if OK
1 6.3.8 Every 9th Aux, Ref. Burst is replaced
3 by a North Ref. Burst v~  Check if OK
4 6.4 Transmitter CW Output g
1] b 6.4.1.3 CW level between pulse pairs & 2548 <-23 dBm)
%; i 6.4.2 CW level between pulses of a pair 1
"ﬂ : 6.4,2,6 Channel 64X v~ (<-20dB) 3

: 6.4,2.7 Channel 1Y __Z_ ( < -20 dB)




6.5

6.5.1.5

Transmitter Modulation(Droop)

Average Peak Amplitude of the pulses:

\/

—

Sample Recording Sheet

N, Yx Nx Yx Nx Y
b foc2e| 3 |03Y @ 003
2 loode] R |pur| 62 | g
3 foows]| I ooy 63 | oewo
4 Jowug| 34 Jocdy 64 | o
5 |oowe] 35 |wdz| 65 | oy
6 |oosz| 36 o] % | aoq0
7 Loyl 37 [ows| 67 Toone
8 Joowy| 38 cyo] 68 | oo
9 Do) 39 fe3P| 69 |eoyo
10 Locwy 40 |poyz| 70 |oeye
W feox| 41 Lecdq| 71 | a0
12 Joose| 42 [aode] 72 [ooqz
13 loosn| 43 [esa| 73 [ooye
14 [oeso] 44 |3 | 74 | oy
15 [ooq8] 45 |.ooue| 75 gl
16 loowe| 4 [ceqs| 76 | ,om0
17 ooy 47 |pwe| 77 oy
18 |.oo42| 48 |eyc| 78 |ccdo
19 loourf 49 [ocac| 79 |owqg
20 |oodL| S0 |ooyu| 80 [poS2
2V foode) SV lposi| 8! [oode
22 looag| 52 |oyr| 82 |oudd
23 loeye| SI  |oodH| 83 sy
24 loowe | 54 [como0| B4 oMy
25 oo | 55 [pouof 85 [ogia
26 | 0041| 56 ol I PYY, z
27 ooyl 57 |.ooqd| 87 OO L
28 joodyq| S8 fooud | 88 | poudl
29 locHy| 59 |ooue| 89 eoH

- 30 Oouye| ¢0 0040 90 00 q;‘

Average Peak Amplitude of the Pulses:
vov = 2V

H-32

131500-415
June 30, 1976
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6.5.1.1

6.6
6.6.1.14

6.6.1.17

6.6.1,18

6.6.1.20

6.6,1.22

6.6.1.23

6.6.1.25

6.6.1.26

6.6.1.27

6.6.1.28

6.7

6.7.1.1

6.7.1.2

135 Hz Modulation
15 Hz Modulation
Receiver Decoder Interval

Interrogation level for 12 psec
pulse spacing

Interrogation level for 12,5 psec
pulse spacing

Interrogation level difference

Interrogation level for 11,5 psec
pulse spacing

Interrogation level difference

Interrogation level for 15 psec
Pulse spacing

Interrogation level difference

Interrogation level for 9 psec
pulse spacing

Interrogation level difference

Interrogation level for 36 psec
pulse spacing

Interrogation level for 36,5 psec
pulse spacing

Interrogation level for difference

Interrogation level for 35.5 psec
pulse spacing

Interrogation level difference

Interrogation level for 39 usec
pulse spacing
Interrogation level difference

Interrogation level for 33 psec
pulse spacing

Interrogation level difference
Traffic Handling Capacity

Reply count with 3300 interrogations per

second, channel 64X

Reply count with 3300 interrogations per

second, channel 64Y

11-33

131500-415
June 30, 1976

L0099 %
LoV, %

=0 dBm

20 dBm
Zf“c dB

(< 0.08%)
(< 0.08%)

(< 3dB)

(< 3dB)

(> 40 dB)

(> 40 dB)

(< 3d3)

(< 3d8)

(> 40 dB)

(> 40 dB)

2629 (> 2310)
2626 (> 2310)
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1a1500-415 |

June 30, 1976 3 E
1
6.8 Receiver Frequency Stability 1
6.8.4 Interrogation Frequency Receiver Sensitivity ! i
IX 1025 MHz 90 Gsgm _dbm 1
-100 KHz g9 —B8Ss dbm (Change < 3 dB) &
+100 KHz %9. @0 dim (Change < 348) §
64Y 1088 MHz gq__dbm 1
-100 KHz . g¢.sdBm (Change<3 dB) @
+100 KHz 890 dBm (Change< 3 db)
126X 1150 MHz 1o dBm L
-100 KHz 49__dBm (Change <3dB) |
+100 KHz 27 dBm (Change <3 dB) §
Data Requirements
6.9 Transmitter Frequency Accuracy
6.9.2 Channel 1X Gei.99¢ MHz (962 MHz £ 19.24 KHz)
Channel 31X 99(.,49¢ MHz (992 MHz + 19.84 KHz)
Channel 63X 1033 116 MHz (1024 MHz +20.48 KHz) |
Channel 64X [1so.%9¢ MHz (1151 MHz £23.02 KHz)
Channel 94X (180.993 MHz (1181 MHz 23.62KHz) &
Channel 126X iala.493 MHz (1213 MHz 124,26 KHz)
Channel 94Y {0 S4.9%, MHz (1055 MHz 21,10 KHz)
Channel 1Y (0¥1,99, MHz (1088 MHz 121,76 KHz)
Channel 31Y 111.99¢  MHz (1118 MHz 22,36 KHz)
6.10 RF Pulse Spectrum
g:gg e Cheanel 1X (962 MHz)
DBL1 2 DBR1 3
DBL2 2B DBR2 g
DBL3 1 R DBR3 |7
DBLS L 3m 30 DBRS 38
DBL o 35 50 DBR7__ 4 | .
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June 30, 1976
45 DBR8 _ yc
43 DBRY <o
== DBR1IO 47
ke DBRI1 53
. 5 DBRI2Z 47
S =¥ DBRI3 ' q
DBL21] Gl DBR2] .
: DBL22 58 T
DBL23 55 DBR23  S2
pELes 59 DBR24 Sz
patzs  Si DBR25  S'S
‘ oy =L DBR26 <
DBL27 5§ DBR27  S<
2::8:2 o Channel 63X (1024 MHz) Data
DBLI . DBRI -
] DBL2 g . :
] DBL3
i DBLS
; DBL7
DBLS
DBL9
DBLIO
| DBLI1
4 DBLI2
2 DBLI3
L | g ,. DBL21
5{1 g DBL22
DBL23
DBL24
DBL25
DBL26

DBL27
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2: }8:2 ond Channel 64X (1151 MHz) Data
- DBL1 l DBRI 2
E DBL2 & DBR2 8
i = L1 DBR3 (S
‘ DBLS 3s DBR6 4D

DBL7 a1 DBR7 49
GHLE e DBRE 4y
DAL 44 DBRY ¢
sLlo___ 49 DBRIO___ Sg
DBLN___4¢ DRI 49
DBL12 <9 DBRI2 so

4 DBLI3 4 q DBRI3Z 4%

‘ St S? DBR2I  S<

DBL22 Ss T

] DBL23 5 DBR23  SS

Dt24 54 DBR24 G

DELZS GO DBR2S S S
DBL26 5 DBR26 & 7
DBL27 S DBR27 58

3 2: }8;2 and Channel 126X (1213 MHz) Data

} DLl | DBR1 2

DBL2 7 oz g

DBL3 1.5 DBR3 3

k| DBLS 23 DBR6 4y

b | DEL7 e DBR7 40

| | DBLE S, DBR8 4L

4 DBL?  «3 DBR9 Y3

‘1 ] DBLIO 49 DBRIO Sb

4 1 DBLIT  H( DRI 4,

»1 DBLI2 SO DBRI2 50O N

& ':,

3 -E; .
% & )

: B

111-36.
i;
i




DBL13 4T
DBL21 5?2
DBL22 z Yy
DBL23 $.3
DBL24 <3
DBL25 SC
DBL26 S
DBL27 S 7
6.10.7 Channel 1X

Channel 63X

Channel 64X

Channel 126X

L0.8
RO.8
L2

L0.8
RO.8

L0.8
RO.8

L0.8
RO.8

n-37 °

131500-415
June 30, 1976

DBR13 48
DBR21 S |
DBR22 S3
DBR23 4
DBR24 e
DBR25 SR
DBR26 S 2
DBR27 S8
Data Requirements
Hl. g d8 (>30dB)
H{.,]d8 (>30.d8B)
S{.3d8 (>47d8B)
4®.2d8  ( >47 dB)
42.7.d8 (>30dB)
uy}.2.dB ( >30 dB)
Sz.0dB  (>47 dB)
Hq.7d8 ( >47d8B)
42.0d8 ( >30dB)
Hl.Ld8 (>30d8B)
Tl pdd (=>47d8)
sS3.|dB ( >47 dB)
44 d8 (>30dB)
413 d8  (>30d8)
_So4dB (>47dB)
_Sg.0dB  ( >47dB)




131500-415

s550 - 6011
Gro o - 63U
(3sc - LU g
ccoe - GESG
LBS.© - 7079
710.0 - 134.9
73S.0-7S9.9
2¢0.0-784.9
785.0-F09.9
$10.0 - ¥34.9
535.0-357 9
S6s.0 ¥F¥4- T §
¥§50- 797.7 §
Q1008 - 739.9 l
435.6-759.5 |
Gco.o- 7849
qys.o - 10077

{oto.0 -1034 .9

103S.0 ~105%.9
1060.0 - 10849

June 30, 1976
= 6.1 RT Squitter Distribution
k 6.11.3.7
, Spacing Number Relative Spacing Number Relative
in s ot each int, Occurence = in s at that spac. Occurence
! e0- ¥41 75 34 LORq 600 I L0l
. 85019100 41 Qd( 625 1 007
| 110.0- 134.9125 14 _o(14 650 L 010
| 1350- 154.9 150 S8 .O0S8 675 1% Olf
100 184.9 175 48 048 700 13 0(3
18%0- 207.9 200 4s (OHS 725 (3 013
210.0- 234.9225 41 0471 750 1 ‘007
2350 - 1579250 Y2 032 775 71 « 007
Romomacty 275 yY 044 800 4 ‘007
2§S0 - 309.9 300 4y 044 825 3 003
300 - 334.9 325 44 .04y 850 Y 004
33%0. 3521350 1Y _.029 875 (O 010
30 o - 384.9 375 33 033 900 0_ 3 280
285.0- ¥07.9 400 27 021 925 3 1003
yioo - 43497 425 28 _.bzg 950 S . 00S
Y350 - 4519450 23 023 975 2 .00
Y400 - 484.9 475 23 023 1000 2 1002
Ygso- 5019 500 29 022 1025 { ool
groo - 5349 525 2 037 1050 { ool
} 535.0 -557.9550 272 .23 1075 3 . 003
| Sco0-sByq 575 = ols 1100 2 003

108S.0~ (log
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June 30, 1976 1
6.12 Battery Operation Check if OK ‘i
6.12,2 Chamber and system at 0°C for twe hours et
6.12,4 System og::g‘t'evs gr‘?gﬁrlyv“;r?::n‘s Woo|i2oPMm s i
6.12,7 Check meter every half hour (between ki
18V and 24V) v ¢
.5 hour N |
1.0 hours o
1.5 hours P
2.0 hours et
2.5 hours —
3.0 hours | : 1
3.5 hours ——
4.0 hours v
6.12,9 System operates properly v
'Jhbrt““' Weo ﬂzdat IMainn wtll  (ssem (Sh e o m Gi«h\l :
4 otk bt Yo oplions o uaed opf becoms the £ty o Mord
Jod doped & 23wt |

1130y

Da

A
%é%; _ /2-/3 -7
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ATTACHMENT 2

TRANSMITTER MODULATION (DROOP) PHOTOGRAPH,
WORK SHEETS AND CALCULATION SHEETS
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June 30, 1976

o'

6.5 Transmitfer Modulation(Droop) OFFicaL Wwk. Skests
Drsp Tes 7T 12(2(1g
1 6.5.1.5 Average Peak Amplitude of the pulses: AV
‘ b
' |
6.5.1.9 and
6.5:1:10 Sample Recording Sheet
Ny Yx Nx Yx Nx Y
1 o008 3 032 6!
2 Joose| 32 |oovy ¢
3 |oogo| 33 |oo¢a| 63
4 looyg| 34 |ooyz| ¢4
5 ooff| 35 .z 65 T
s ,w:o 36 .:ia 66 —
7 |opt| 37 |.oovd 67
8 |eyy| 38 |.00fp 68
9 00! 39 0038 69
10 [aawy| 40 [.0o0f 70
11 |.0036| 41 s03¢| 71
12 | sag0| 42 oyo| 72
13 |oosd 43 |.p02d 73
14 | pos0| 44 |.o03¥| 74
15 |ooy€| 45 wovo| 75
16 | oov6| 46 |00yl 76
17 |oow¥| 47 00¥0 77
18 |ooya| 48 |goyo| 78
19 |looya| 49 |ooyo 79
20 |oog2| SO |.goyo| 80
I 21 |az| 5! .003¢ 8!
‘ 22 |.o0y3] 52 |,00u¥ 82
i 23 | wgb| 53 |.covs] 8
, 24 |ooyh| 34 |ioovo| 84 ooty
g 25 |poy6| 55 |.oovo| 85 |.ov2
L 26 |.oo92] 56 | ooyo| 86 |.oe¥2]
| 27 |,0042| 57 |.po40| 87 |.00¢Z
28 |.00¢f] 58 |.00/0| 88 |.d2
29 |.oowg| 59 |.oogo| 89 [.oo%
30 |.podz|{ 60 |po¥o| 90 |.o0#¢

rm,wa-«v,v——wm-—;-qm e c w“rﬂ.“nu;:.. -

FTEE Gk

Average Pcak Amplitude of the Pulses:




Calculation Sheet No. 1

1 31500-415
June 30, 1976

Ny Yx Ny Yx Nx | Yx Nx Yx Nx Yx Ny Yy
1 |,0028 -00¥% 2 |03 .00Yo | 10 | ooy 5 |.ocoxg
9 |.cov¥ wos3a| 8 |.oovs oot | 20 | 00y2] 15| .00¢g
N |ooze | 14 |waso| 12 |wso| 13 |.oeso| 30 |,00v3] 25|, 004¢
19 looyr | 16 |.oepe | 18 |woovz| 17 | pousr | 40 | sopn| 35|.009a
21 |.0032]| 24 .00y 22 |.o0y3 23 |.co¥6 50 ,,p«,}a 45 | .00v0
29 looyy | 26 |.ova| 28 |icoyy] 27 | .vovi| 60 | 0syo 55 | ,e0y0
31 {.o032| 34 looyr| 32 |eopa]| 33 | .covc| 70 | oova| 65|, 0000
39 ©03% 36 | .000 38 | ov0 37 | covo | 80 |, 75 | ,s0v0
A |.ooay| 44 |.0o3t| 42 |copo| 43 | 0028 | 90 | .eovy| 83| ,o0vr
49 |lovo| 4 |.cov0 48 |,o0v0 47 ooy
51 |ooae | 54 |oovo| 52 |ioev3| 53 | oawr
59 00Y0 56 0040 38 |.00v0 37 |. ooyo
8 | x| 64 [.com 62 | oom 63 | ,o0vo
69 |.copm | 66 |.ooy0| 68 |oom| 67 | sov0
7V looze| 74 | 0ova| 72 oova.| 73 |.ceyr
79 ooy | 76 |.ooyo| 78 l.oevo| 77 | . ,pyo
81 |.003¢| 84 |.oov¥| 82 |.ava| 83 | . oowy
89 |ooyy | 86 |.oova] 88 | | 87 |.covr
ADD: ADD: ADD: ADD: ADD: ADD:
Yxl=o0uge | Yx2=ppp | Yx3= 075y | Yxd= g |Yx5= 0394 Yx6= o3¢
Yxl = ¥x2 = 0096 Yx3 - Yx4= - voo0¢ Yx5 = Yxé = o
WCY"' - Yx2)x 0.0179 = Yx3 - Yx4) x0.0069 = Vx5 - Yxo) x0.0227 =
=R = - 0001531y I( =S =,000027 =T7=20

[ Ao SO
TR b i
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Calculation Sheet No, 2

Ny | Yx Nx | Yx Nx Yx Nx Yx

" 1 [.007) 6 |0052] 2 0026 7 . 00Yy

| 4 |.ov?] o |04 3 J00¥0 8 OoHy
11 J.6o3| 16 |.00/6] 12 wos? | 17 000y

14 |.002| 19 | .0002| 13 20050 | 1§ | .oy

; 21 |.o032r| 26 |.004v| 22 oo/e | 27 ,90Y2

i 24 ookl 29 |.oof¢| 23 ot | 28 -0
31 J.o033| 36 |-00¥/| 32 o0¥2| 37 Licas
34 |.oovr| 39 |-0038| 33 ooya| 38 |-.00¥0
41 |.00| 46 |.covo| 42 ,00¥0 | 47 0049
44 |.003%| 49 |.covo| 43 wodg | 48 | .eo¥e
51 |36 ]| 56 |.oovo| 52 ooy | 57 0040
54 |.00f0] 59 |-00/0| 53 ooy | 58 ,00Y0
6] 0036 | 46 .00¥D &2 .003¢ 67 1000
64 |.0°79] 49 |.0ov0| 63 .00¥o | 48 10049
71 |03 76 |-00¥0| 72 oo¥e | 77 100¥0
74 |2 79 |.0¥f | 73 00| 78 «00¥0
gl |.0036) 86 oL | 82 oo¥z | 87 10042
84 |00¥Y] 89 |.oovt| 83 oov¥ | 88 004 3

ADD: ADD: ADD: ADD:
Yx7 =049 | Yx8 Tol 2 Yx9= o703 | YX10=, opsy
Yx7 = Yx8 = - o0te YX9'Yx10=1',002‘{
Yx7 = Yx8 x0.0131 = | Yx9 = Yx10 x0.0211
= U == 000086406 =V = ,0000504
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Calculation Sheet No, 3

A, =UU+V= —.00003s¢2

9

B9=R+S+T=~.ooo/:.’€7°
ala2, 2 _ -5
C9 \I otBy= /6.05K /0

135 Hz Modulation (less than 0.08%).
C
) 9 :
Mias =10y~ = o002 % "

av

1 &
‘ :
3 ' ‘
;A
3
I
it
t
G
¢

§
§ A
A
4
3 ,‘-
A "I
1
o i
9 3
E -3
Ee
i

=10 1
k L 43
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Calculation Sheet No. 4

’ Nx Yx Nx Yx Nx Yx Nx Yx
é ; 1 ,002¢ 2 .0036 3 , 08 ¥O 4 .00¢g
44 003¢ 43 «003%¢ 42 Y-172%) 41 Lo03Y
| ADD: . ADD: | AoD: ADD:
' E, = 0066 | B2° ,0014 E3=  o0t0 E ‘= ,00% 2
5 pev T 6 .o - 7 -T2 44 8 .00 ¥Y

40 00Y 2 39 «003¢ 38 .o0¥ 0 37 .00
j ADD: ADD: ADD: ADD:
Es" 0040 Eé= YY) = 009 ¢ EB= 009
9 00¥Y 10 .o00YY NN }|.-003e 12 =208
,f 3% ,00Y0 35 ‘oo 2 34 oYz 33 .00¥2L
ADD: ADD: aD: | | anD:
& ooty E\g  root6 Ens o019 Ep= o092
1 13 | ooso | 14 00g0 15 | .oort 16 |.00ve
32 ,00¥ L | 31 L0032 30 | ooy 29 Lsevy
ADD: ADD: ADD: ADD:
37 0092 | B4 0082 | EsT co09o | BT s0de
' 17 | .oo¢¥ 18 | .oor2 19 | roev2 20 |.oo¢2
1 %8 | .covy 27 | wove | 26 | .covz 2% | .oeve
“ﬁ ADD: ADD: ADD: ADD:
E2= .0014g Eg™ ooty g™ 1oofy Exp- 098
= 2 | .0032 22 |.oovy
§ 24 | .oove 23 | .oove
'% i‘ ADD: | ADD:
. § En™ 07 = 009y
b § =N




Calculation Sheet No. 5

131500-415
June 30, 1976

'Nx

Yx Nx Yx Nx Yx Nx Yx
46 , 0040 47 10040 48" L00Y0 49 ,00Y 0
89 weyf 88 W00y 87 oY% 86 L0 ¥ n
ADD: .ADD: ADD: ADD:
Fi = Looré F5 o093 Fy= 009 Fy= 0?2
50 .00Y0 51 0036 52 ‘poYa 53 . 00¥Y
85 2041~ 84 ooYY 83 , 00¢Y 82 . 00¥ 2
ADD: ADD: ADD: ADD:
Fg = 00% 3 Fo = 0070 F,= 0lb Fg= cofl
54 ' 0oV 55 ‘oby 0 56 L0040 57 200 ¢0O
81 10036 80 1908 3~ 79 .0v{ 78 Y-V
ADD: ADD: ADD: ADD:
Fo= o074 Flo= w09t Fli= o o09t Fipg= + 0o¥°
58 | .o0v0 59 | -00¥o 60 . 20U/ 0 61 L0036
77 100¢ > 76 .00V 2 75 VO L 74 .00V R
ADD: ADD: ADD: ADD:
s e Fig™ o080 1 F57  pana Flg™ 10078
62 | 0038 63 | Dovwo 64 | .oov> 65 | -covo
73 | 0042 72 | 9% 7 12036 70 | .vovy
ADD: ADD: ADD: ADD:
F|7" 00§ 0 F18= 337 L F]9= ,o0T¢ F20= , 009 2




- . : i g
" L S

PrRAT TN AT YRR DA P PR Sl RTINS

Calculation Sheet No, 6

T

131500-415
June 30, 1976

e s i e e s

Yx Nx Yx Nx Yx Nx Yx .
_o02% 2 0036 3 .ooffo 4 .90¥¢%
100 88 1004 L 87 | «oo¢2 86 piO0Y 2
ADD: ADD: ADD: ADD:
0072 G,* oo07Y Gy=  Loof2 G = . oofo
5 .oo¥f 6 1208 2 7 oo ¥y 8 X144
85 . 00% % 84 . 00YY 83 . 00YY 82 1. UL R
ADD: ADD: _ADD: ADD:
G5= 10090 G6_ 00 96 G7= .vos ¥ GB= Aoong.
9 o’y 10 .00y 11 -003k 12 | .00s©
81 . 0036 80 «D0S > 79 .00¢3g 78 . 0o¥D
ADD: ADD: . ADD: ADD:
G9= . oofo Gyp™ rv0db Gy = oYy G,y = .009?
13 ., 0050 14 .00S0 15 . 0098 16 | 006
77 , 00 t./o 76 . DOYO 75 00y 74 002
ADD: ADD: ADD: ADD:
G]3 .0940 Gyy = -oo0fo G‘5= 0G0 Glé= 0ol ¢
17 | oo¥¥Y 18 ' OOV 2 19 00¥ 2 20 ' 00¥ 2
73 .00Y 72 ‘00Y 2 VAl (0036 70 ,0092
ADD: ADD: ADD: ADD:
Gi7= o098 Gg= -wogv Gip= o072t Gyg= 2=/
21 .003 2 22 . 00Y¥%
69 ,0040 68 ,00¢0
ADD: ADD:
Cn= 001 [ Gp" w03t
a3
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Calculation Sheet No. 7

June 30, 1976

Nx Yx Nx Yx Nx Yx Nx Yx
44 | 0028 43 . 0039 42 , bo¢o 4] -Tx 'S
46 , 0040 47 $ 90¢ 0 48 , 0040 49 , 0040
ADD: ADD: ADD: ADD:
Hy= L0079 Hy=  Loe78 G s Hy™ 00 7Y
40 004 3 39 , 003 % 38 L o0Y 0 37 , pOYO
50 . 00Y0 51 , 0036 52 .00Y2 53 L00Y¥
ADD: ADD: ADD: ADD:
Ho= . oofa He= ooy Hy = wele Hg= oof¥
36 | o042 35 004V 34 | sooyr 3B | etz
54 | .oevo 55 | o090 56 | 1o°¥o 57 | w000
ADD: ADD: ADD: ADD:
Hy= .cofo Hip™ (oo3% Hijp = Loa g™ Hip = o072
32 | 002 31 .003% 30 | .oo¢r 29 .0o¥Y
58 |.o0¢0 59 000 60 | o00¥0 61 : 00 3h
ADD: ADD: ADD: ADD:
Hl3h . 2091 H]4= 27V H15= NCYID 2 H]6= \00 9o
28 | ovy 27 | .ooyz 2 | ooy 25 | .oey¢
62 100 3% 63 100Y9D 64 Y 65 , 0040
ADD: ADD: " ADD: ADD:
Hl7= '00 g2 H|8= 1908 1 H]9= ool H20= .20 Yl
24 , oYl 23 , 006
66 '\ DOY2 .67 .;Ja ¥o
ADD: ADD:
Hy ™ oofe Hyp™ 10096
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Calculation Sheet No, 8

Ky=E-F = -oan L =6 -H =~ po0e
K2=52"F='.oooc L2=G2'H2= 0
Ky=Ej-F3= _.000% L,=Gy-Hy = poor
K4=E4-F4= 0 L4=G4-H4= 001/ (,
K5=E -F5= 0v®% 5=GS-H5= ,0008
K6=E6-F6 10010 6=Gé-H6 1001
7=E7-F7—‘oon'b L7‘G7-H7 » 000
8=58-F8__0.9§L 8=GB-H8= 000
K =£9-|= = ,0008 L9=G9-H9= 0
K10 ™ E19 = Fig =- 0006 o™ G107 o™ oY
Ky = €y = Fyy ==.0010 L”“G”-H”=*. o000
K‘2=E‘2-F]2= 001 L]2=G|2‘H|2= . 000d
K]3=E]3 F'|3 0017 L]':j.c;l3'H]3= .ooo?.
Kig = E1g = Fy = roo0r Ly TO My e
K15 = E15 = Fi5 = ti 0008 Lys = Cy5=Hys = 000t
K16 = F1s = Frg = o012 Lig = Cyg = Hyg = ro0ed
K17 = &7 - Fi7 ™ . 0s0? Lyz= Gz = Hyp = .ooed
K]8=Els-F]8= 000 L18=GIB-H18= f.0002
Kl9=E]9-F]9.= 10008 l]9=_G|9-H]9= — . o0oY
K20=520'F20= 10006 L20=620-H20=',¢9007.
K2l=52| N F2]=—.0°°?— L2|=Gzl -HZI = ~.000¢
| 0" FpT oy L2 " Cgp " H2 = 4. 0002
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Calculation Sheet No. 9

~001%

a, =0.0698 x K, ==000! 2564

-.000(,
a, =0.139 x K2 ==0000 $3Y

-,000 3 o
= C3 = = o
04 0.208 x K3 ,0000Y(lL a, 0.276 x K4
so000% 08/ Y
05‘-‘0.342sz= ,000273¢ 06=0.407x K6= L gooYo7
-,000)- - 0002

o7=0.469x K,= -0000%% 2

7

ag = 0.530 x K8 = — 0001006

a0 B

0g = 0.588 x K9 = looy70Y

- 0006
a0 = 0-643 K1 = ~. 0003959

—-.OOIO

00l
ayy = 0.695 x K, = ~, 000615 0y, =0.743 x K = , 0008116
+150/2- . 000 3
013 =0.788x K\ 0 =, 05094 50 04 =0.829x K, = o0/65F
) . #00¥ 001l
o]5=0.866 x K]5= ,000L92 ¢ %6 =0.899 x K16 =, 00/078%
0009 . 000t
ol7=0.927x Kl7= L0007, ¢ 018=0.951 x KIB =,0001%0V
scoo0f XTI
919 = 0.970x K0 = . 000776 0g0 = 0:985 x Kyo = .0 00s%)
- D002 Y-1: X4
Ay Z0.995x Koy = = 900 199 050 = 0.99 x K,y = . 001 2176

=16
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Calculation Sheet No. 10

-0006 ,1” (4
= = — 0> = =
b, =0.9%8 x1, = —, 00 = 0.990x1L,= 0
+ 000 -7-17Y

I>3'-=0.978><L3= .001956

b4=0.961 x L4 = ., 0015376

-ooo!

N -YA™
by =0.940x Ly = o005 by =0.914 x L, =, 00/09¢S
00k 299 .000L 1o
= =] 1 = = {
b7 0.883 x l.7 . 000 8 0.848 x L8 500
] » 001y
b9=0.809x|.9= o b‘o-=0.766x Lw"" ,0019727’
10006 000%
byy =0.719x Ly = . 000/Y38 by, =0.669 x L, = . 000§35%
.000@ Y,

b'3 0.616xL‘3- .ooof12¢ b“-0.559xl.“— .001006V
o00Y - 0008
b15‘0.500x|.15=,ooo)l b|6=0.438xll6=.oo3sa'/
o000 1000
517‘-"0.375xl.17= .0001%5 b18=0.309x|.|8=. 00004 8

-.000¥ -.0002
bl9 = (0,242 x L|9 == 0000%9 520 =0.174 x L20 = —, 0000 3¢9
0008 ‘ L0001y
b2l =0,105 l'2l = —, 0000Y¥ b22 =0,0349 x L22 = ,00000079
00Y/« covo
bag = Yoo~ Yas ™ 000

oy

S
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Calculation Sheet No. 11
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131000-415

June 30, 1976

23476 9 -, 000 (25 ¢ by » 000 55¢%0
' -, 0006 0934 bL -
a4 -, 0000 %16 ba 00 195600
9 .0 b, L001 53760
% v 00027306 bg ,00075200
9 -, 000¢0T O b6 L0011 094 %0
97 - 00000992 b7 p00052190
% ~-.000/060 _ bg 1000 1660
% L0004 70F bo )
%10 —,00037s¢ byg ,00l07240
ay |-.oc0tts0O by 000 IV3790
%12 000991 b by2 .000 §3510
_ N3 000 TY56 b]g .000 49280
4 000 (57 by 00 1 50 620
2.015Y %5 ,000 (929 . b15 ,00040000
1 %16 00/ 0753 ®16 00350400
%7 L opc 7¥/ ¢ b17 ,00011500
%i8 0007902 ®1g . 00006l 30
: Y9 oo 7760 b]q —.000096%0
g 220 . 0005910 -. izo -es0000334y¢O0
: ° - ,p00 1990 by -, 00003400
y g NV %22 ,00139¢6¢ b22 . 0000 8898
ADD: b23 ,000¥ ADD:
P=  0ob38736 Q= 0130755 ¢

Complete the following calculations:

A' 8%313,:.“905” B' :g:n.—. + 00019005k

< =\/A¥ + Bf - \[2.3 xn e nyxe? = gh0327

15 Hz Modulation (less than 0.08%):

C

M =100, 51 = ,0i6¢ %

av

15

in-18
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ATTACHMENT 3
RF SPECTRUM PHOTOGRAPHS AND WORK SHEETS
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SEE 12/13/7¢
. Spectrum Calculations - Channel IX AN/TRN-41

Official Work Sheets
for Spectrum Test -

Wi= ¢3/ p YC = 1000 YRI= so/,2

Yi2= /S3.5 YR2= /25,9

Y= /5,85 YR3I= 19.95

YL6 = 02512 YR6 = . /S8S
Y7 = .ol YR7 = .079¢3
L8 = V0362 YR8 = L0362
9= .oSolz2 YR9 = . 0100
YLIO = L0050/2 YR10 = .01949s5
YLl = , 0991 YR11 = L0050l
YLi2= s 003491 YRI2 = ,oo0l99s
YLI3 = e 00729432 YRI3 = L,olts 1
YL21 = .00 8011 YR21 = .e 1588
YL22 = .00 /S $S YR22 = . 00362
Y23 = ,o03f62 YR23 = , 0063
YL24 = ,o03/b61 YR24 = . 0063|
25 = .00/585 YR25 = L0031k
YL26 = ,o0080/L YR26 = . 0017943
Y27 = ,00l59S YR27 = L00Blb2

PC=.5YL3+YL2+YL1+YC+ YRI + YR2+ .5YR3= 24 B4 S
3 PR.8 = .0BYR6 +.82YR7 + YR8 + YR? + YR10 + YRI1 + .92 YRI2 + .18YRI3 = ., /6S0IS
PR.2= ,5YR2] + YR22 + YR23 + YR24 + YR25 +YR26 + .5YR27 = . 03639 |
PL.8 = '08YL6 + .82YL7 + YL8 + YL9 + YL10 + YL11 + .92 YL12 + .18YL13 = . /5 99S

- -F_wﬂ = . b p T T Wz -
. ::‘.A.."'E"““- -~ . . e .

PL2= .5YL2] +YL22 + YL23 + YL24 + YL25 + YL26 + .5 YL27 = . O/ 7305

L.8=10 log PC = ilg L2=101log,, . PC =503
00— Oz

| | R.8=10 log ;o PC = 1.7 R2=10log;, __PC =981

1 —RE R




S | 12/73/7,
Spectrum Calculations. - Channel ©3X . AN/TRN-41

- Official Work Sheets
for Spectrum Test -

1 = 794,73 YC = 1000 YRI= ¢3/.0

Nn2= /59,5 | = /25.9

E | = 9.5 YR3=  3/.62

| | Y= 348 S
L . /58S Y= 289
Y= . 01998 ' YR8 = , 02512
o= 03991 S B C AL TR 8
Vo= L op79¢3 YRI0= .ot -
YLI = ety YRII=  , o/SES
YLI2= . 0lo _ - YR12 = LO{259
YLI3 = . 0063 | YRI3= o259 "
Y21 = , 005012 ' . YR21= , 00100

N22= - 501998 YR22 = . 003/LL

NB= | 503991 A YR3=  o0e3]

| YL24 = , 003(b6L ‘ YR24 = ,0065(
N2 = Y-YAS £ . C 4 YR25 = L 603162

: 1.2 = ., 003/ | YR26 = 007943

1 Y27 = L 00/585 YR27 = . 603161

PC=.5YL3 +YL2 + YLl + YC + YRl + YR2 + ,5YR3= 27 35. &

PR.8 = .08YRS +.82YR7 + YR8 + YRY + YRIO + YRI1 + .92 YRI2 + .18YRI3= ., 20603 |
PR.2 = ,5YR21 + YR22 + YR23 + YR24 + YR25 +YR26 + .5YR27 = . 528969

PL.8 =.08YL6 + .82YL7 + YL8 + YL9 + YLIO + YL11 +.92 YL12 + .18YL13 = , /¥800¥
PL2= .5YL2] + YL22 + Y123 + /124 + YL25 + YL26 + .5 YL27 = . 0/7/8¢

4 L.8=10 log PC = 42,7 L2=10 log PC =452.0
0 —pg— ¥ 10 —pir—

R.8=10 log 10 PC = 4.2 R2 =10 Iog'o °C =49.7
| PR.8 - PRZ




/ 2//3/ 76

_ Spectrum Calculations - Channel _ 63X . AN/TRN-41 |

-Official Work Sheets

for Spectrum Test -
Yi= 794, 3 YC = 1000 YRI= ¢3/.0
2= /59,5 ' YR2= /25.9
wi= 9,5 YR3= 3/,62%
YL6 = . 399 YR6= . . 07943
N7 = . 0158S YR7 = -1259
nes 90 YRS ozsi2
9= .037¢91 ' YR9 = .03/6%
(A L YRIO= .o
= ., 52 YRI1= ., o/SES
yLi2= . 010 - YRIZ= L0259 J
YLI3 = . 0063 YRI3 = rol259 " j
YL21 = . 005012 YR21 = . 00lo0 f
2= | L01998 YR2= . p03i42 :
YL23 = . 003991 YR23 = .0063|
YL24 = , 0031bL YR24 = 0063 .
25 = Y-YA% Y YR25 = , 00316 a
YL26 = , 00 3/bL YR26 = 007943
YL27 = . 00/588 YR27 = , 003/62

PC=.5YL3 + Y12+ YL1 + YC + YR] +YR2 + .5YR3= 27 35.§

PR.8 = ,08YRS +.82YR7 + YR8 + YR? + YRIO + YRI1 + .92 YR12 + ,18YRI13= ., 206031
PR.2 = .5YR21 + YR22 + YR23 + YR24 + YR25 +YR26 + .5YR27 = , 62 §9+4%

PL.8 =08YL6 + .82YL7 + YL8 + YL9 + YLIO + YLI1 +.92 YLI2 + .18YLI3 = , /¥800¢ |
PL2=.5YL21 + YL22 + YL23 + Y124 + YL25 + YL26 + .5YL.27 = + ©/7/8¢ | '
L.8=10 Iogm PC =427 L2=10 |<>g]o PC =52.0

PL.8

R.8=10log 10 PC = 4l.2 R2=10 Ioglo ;EZ =¢9.7
. R :
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Spectrum Calculations = Channel 6¥/'X AN/TRN-41

Official Work Sheets
.for Spectrum Test -

YLI= 794,73 YC = 1000 YRI= ¢3/,0

a 2= /558 ~ YR2= /58,5

Ll wa= 98 YRI= 3(.62

| YW=, s50/2 YR6= ol

| W= o252 YR7= L

1 R LN Y YRE= 0399

f § ne= 0398 YR9= 02512

| YLIO= 5,259 YRI0= ¢

2 Wi= o252 YRIN= 1259

E | YLi2= ,O| YRI2 = . 0l

- V3= .59 YRI3= /535

L 2= pee3y YRI= | 503/62

| n2= oo, YR22= 01998

- YL23 = » 003162 YR23 = 003162

NU=  aasl YRM4= . 0007943
5=, ool YR25= | po3/él
N2%= o2 YR%= | 501998
YL27= .  ,p0!s58S5” : YR27 = . 00IS8S

PC = .5YL3 +YL2 + YL1 + YC + YRI + YR2 + .5YR3= 2 768.0%

PR.8 = .0BYRS +.82YR7 + YR8 + YR? + YRI0 + YRI1 + .92 YRI2 + ,18YR13=, /9§57
: PR.2 = ,5YR2] + YR22 + YR23 + YR24 + YR25 +YR26 + .5YR27 = . 0 /3Y8%

i ~ PL.8=1.08YL6 + .82YL7 + YL8 + YL + YLIO + YLI1 + .92 YL12 + .18YL13 = ./ 7¢/F
1 PL2 = .5YL21 + YL22 + YL23 + YL24 + YL25 + YL26 + .5 YL27 = . o/ 8¢/

L.8= 10 log PC = L2 =10 log PC__ =

R.8 =10 log PC = : R2 = 10 log PC =
10 4/.6 10— 53,1

.
. i,
R N
i —PR.E
; a M O
N %




B g TR T D T

R 2 e = R " e
. 12/13/7¢6
“Spectrum Culculations = Channel /26 X AN/TRN-41
Official Work Sheets

| ' for Spectrum Test =

a8 Y= 7¢4.3 YC = 1000 YRI= 63/,0
21 BT TP YR2= /58,5
;
i Y= 3/.62 YR3= 4D./2
Yié= . 5002 YR6 = . 0398/
LY YA T s o
¢ YL8 = oo YR8 = . 02512
| o= 050/ YR?= . esol
YLI0 = ,0/259 L YR10 = ol
ﬂ YL = 02612 YR11 = 02512
g’ YLI2 = Lol YRI2 = .0l
£ YLI3 = .o0/995 YRI13 = «0l58S
Y121 = , 0063] YRI= 007943
? YL22 = .00398| YR22 = L ooSolY
| { YL23 = .00 SDIL ' YR23 = . o0 3781
P s s
" Y125 = . 00251 YR25 = , 00lS8S
m YL26 = , 00802 YR26 = . 0063/
f | YLZ7=  .op0l99s ' YR2Z7= . po!S8S

PC = .5YL3 + YL2 + YL] + YC + YRI + YR2 + .5YR3 = 242Y./7
I PR.8 = .0BYRS +.82YR7 + YRS + YRY + YRI0 + YRI1 + .92 YRI2 + .18YRI3 = . 207578
é PR.2= .5YR21 + YR22 + YR23 + YR24 + YR25 +YR26 + .5YR27 =, 0L 71762
: PL.8 = .0BYLS + .82YL7 + YLB + YL + YLIO + YL11 + .92 YLI2 + .18YL13 = , 202¢571
PL2 = .5YL2! +YL22 + YL23 + YL24 + YL25 + YL26 + 5 YL27 = . 02563 %

3 ¥ L.8=10 log;, Pf =4y L2=101log, __PC__ =42 ¢
. ' . . |
3 R.8=10 log |, PC " 4.3 R2=10 log)q WPC “40.0
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SQUITTER DISTRIBUTION SPACING MEASUREMENTS AND WORK SHEET
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ATTACHMENT 5
BATTERY OPERATION TEMPERATURE CHAMBER CHART
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