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JANS    19// 

SUBJECT:  Final Report of Development Test II (DT II) of Time Division 
Digital Multiplexer (TDDM) TD-1069, TECOM Project No. 
6-EE-TD1-069-001, Publication No. USAEPG-FR-923 

SEE DISTRIBUTION 

Subject document (Incl 1) is forwarded for information and retention. 

FOR THE COMMANDER: 

1 Incl 
as 

IvL'J.  H. PHILLIPS 
A  COL, Armor 
V      Chief Materiel Test Division 
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DEPARTMENT  OF  THE  ARMY 
HEADQUARTERS.   U.S.   ARMY   TEST   AND   EVALUATION   COMMAND 

ABERDEEN   PROVING   GROUND,   MARYLAND   21005 

DRSTE-EL 
2 2 DEC 1976 

SUBJECT: TECOM Evaluation of Development Test II (DT II) of Time 
Division Digital Multiplexer (TDDM) TD-1069, TECOM 
Project No. 6-F.E-TD1-069-001 

Project Manager 
Army Tactical Communications Systems 

"TtTMonmouth, NJ 07703 

1. References; 

a. ECOM Development Specification EL-CP0138-00D1A, 4 May 72, and 
Amendment No. 4 to EL-CP0138-0001A, 6 Jul 73. 

b. Proposed Materiel Need (Engineering Development) for Time Division 
Digital Multiplexer, 5 Jul 72. 

c. Letter, TECOM, AMSTE-EL, 3 Jan 74, subj : Test Directive for 
Development Test (DT II, Engineering Phase) of Time Division Digital 
Multiplexer, (TDDM) TD-1069( )/G, TECOM Project No. 6-EE-TD1-069-001. 

d. Letter, AMCPM-ATC-TR-9, 30 Jan 73, subj: Coordinated Test Program 
for Time Division Digital Multiplexer TD-1069( )/G. 

e. Final Report, Development Test II (DT II) of Time Division Digital 
Multiplexer TD-1069( )/G, TECOM Project No. 6-EE-TD1-069-001, Publication 
No. USAEPG-FR-923, September 76. 

f. Test Plan for DT II of Time Division Digital Multiplexer (TDDM) 
TD-1069, Jul 75, TECOM Project No. 6-EE-TD1-069-001, Publication No. 

US\EPG-TP-923. 

2. Approval Statement; 

a. This TECOM evaluation constitutes TECOM's independent evaluation 
of Time Division Digital Multiplexer (TDDM) TD-1069 for DT II, a non-major 
uncategorized item. Since testing on this item was initiated prior to 
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DRSTE-EL 
SUBJECT: 

2 2 DEC 1976 

TECOM Evaluation of Development Test II (DT II) of Time 
Division Digital Multiplexer (TDDM) TD-1069, TECOM 
Project No. 6-EE-TD1-069-001 

SIDTC, the Independent Evaluation and Test Design Pla^s (lEP/TDP) were not 
prepared. Accordingly, this evaluation was prepared in lieu of an 
Independent Evaluation Report (IER), and has not been coordinated witu 

any other DARCOM command or agency. 

b.  The inclosed report is approved. 

3. Materiel Description; The Time Division Digital Multiplexer (TDDM), 
TD-IOe^OVG is being developed to provide access for teletypewriter (TTY) 
and digital data signals into the Army Tactical Communications Systems 
(ATACS). The TDDM will be used in existing Pulse Code Modulated (PCM) 
radio and telephone terminals such as the AN/TCC-72 and the AN/TRC-117. 
It is designed to provide the means of multiplexing high speed digital data 
and/or TTY traffic for transmission over cable or through the ATACS radio 

and cable trunking facilities. 

4. Background; 

a. The Proposed Materiel Need (Engineering Development) for the TD-1069 
(reference lb) was approved by DA in December 1972.  Subsequent hardware 
development is being supervised by the PM, ATACS. 

b. PM, ATACS requested TECOM conduct DT II testing of engineering 
prototype models of the TD-1069 (reference 1c). 

c. The TD-1069 is designed to combine up to 24 channels of TTY and low 
to medium speed digital data signals into one 32 kilobits per second (kbs) 
data stream, which can be interfaced directly into the ATACS transmission 
system. The TD-1069 will be used to support tactical automatic data pro- 
cessing systems such as TACFIRE, TOS and others which the Army plans to 

field in the near future. 

5. Scope of Test: 

a.  DT II of the TD-1069 was conducted in accordance with the approved 

test plan (reference If) to: 

(1) Determine the degree to which the test item and its associated 
maintenance test package met the technical performance characteristics 
specified in requirements documents (references la and lb). 

(2) Determine safety and human factors characteristics of the test 

item. 
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SUBJECT: TECOM Evaluation of Development Test II (DT II) of Time 

Division Digital Multiplexer (TDDM) TD-1069, TECCM 
Project No. 6-EE-TDI-069-001 

(3) Provide estimates of reliability, availability and maintainability 

of the test Item. 

(4) Verify adequacy of the maintenance test package. 

(5) Evaluate compatibility of the test Item when used with appropriate 

equipment/assemblages. 

b. All testing was performed by US Army Electronic Proving Ground 
(USAEPG) during the period November 1975 through November 1976 at Ft. 
Huachuca, Arizona, except for vehicular and rail transport and drop tests. 
These were conducted at Tobyhanna Army Depot and Sacramento Army Depot and 

were witnessed by USAEPG representatives. 

c. Ten test Items were Initially provided for test. An additional 
eight items were provided for systems testing along with the modified ATACS 

assemblages. 

6. Technical Assessment: 

a. Overall Assessment; 

(1) The tett item Is safe to operate and maintain. 

(2) The Time Division Digital Multiplexer (TDDM) TD.1069 will combine 
up to 24 channels of teletypewriter (TTY) and low to medium speed digital 
data signals into one 32 kiloblti p«r tecond (kbs) data stream. 

(3) The test item exhibited deficiencies in the areas of humidity, 

special tools and repair parts. 

(4) The test item exhibited shortcomings in the areas of safety, 
humidity, salt fog, fungus, human factors, built-in test facilities and 

design for maintainability. 

b. Detailed Assessment; Three deficiencies are identified in the 

inclosfed report. 

(I) Deficiencies (3); 

(a) The power supply of the test item Is subject to failure in high 
humidity. (Deficiency l.l, page B-l of inclosure.) Correction is con- 

sidered to be low risk. See paragraph 7. 
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Division Digital Multiplexer (TDDM) TD-1069, TECOM 
Project No. 6-EE-TD1-069-001 

(b) Tool kit TK-105/G does not provide a tool to remove hex nuts 
from the connectors.  The lack of a proper tool in tool kit TK-105/G 
prevents the completion of authorized direct support maintenance. 
(Deficiency 1.2, page B-l of inclosure.) Correction is considered to 

be low risk. 

(c) Repair parts are not listed by group numbers following the 
Maintenance Allocation Chart (MAC) group numbers.  This will cause delay 
in completion of maintenance operations.  (Deficiency 1.3, page B-l ot 
inclosure.) Correction is considered to be low risk. 

(2) Shortcomings (8); Eight shortcomings are identified by USAEPG 
in the inclosed report. Shortcomings were disclosed in the following 
areas: safety, humidity, fungus, salt fog, human factors, built-in test 
facilities, and design for maintainability.  Correction of all shortcomings 

is considered low risk. 

(3) Reliability and Maintainability; 

(a) The TD-1069 exceeded the reliability criterion of a mean time 
between failure (MTBF) of 2500 hours. Combining contractor data, 6084 
hours with three chargeable failures, and USAEPG data, system test of 4102 
hours with no chargeable failures and bench tests of 399 hours with no 
chargeable failures, the overall point estimate MTBF was 10585 = 3528 hours, 

and it can be stated with 80 percent confidence that the true MTBF was 
bracketed by the interval 1584 hours < true MTBF < 9605 hours. 

(b) The TD-1069 had a demonstrated maximum corrective maintenance time 
of 0 57 hours based on 13 actions and this met the requirement of a maximum 
corrective maintenance time no greater than 1 hour (95th percentile). Based 
on the 13 maintenance actions requiring 4.8 manhours, the demonstrated mean 
time to repair (MTTR) of 22 minutes at the organizational level did not 
meet the criterion of 15 minutes; however, this is not considered excessive 
for this type of equipment.  The high MITR can be attributed to the 10 
problem areas listed under Design for Maintainability (Shortcoming) and 
also the inadequacy of the maintenance test support package (MTSP). The 
evaluation of the MTSP disclosed the deficiencies and shortcomings as 

addressed in paragraph 6b. 

7  Comment; Considering that the test item is employed only in shelterized 
configurations with other ATACS equipments, humidity requirements for the 
test item appear stringent. The validity of the current humidity require- 

ment should be investigated. 
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SUBJECT: TECOM Evaluation of Development Test II (DT II) of Time 

Division Digital Multiplexer (TDDM) TD-1069, TECOM 
Project No. 6-EE-TD1-069-001 

8. Conclusions; 

a. The test Item Is reliable and is safe to operate and maintain. 

b. The test item is compatible with the TD-1065 High Speed Serial 
Data Buffer and other ATACS system assemblages and performs  its intended 
function. 

9. Recommendations: 

a. That current humidity criteria be revalldated. 

b. That the other two deficiencies and as many shortcomings as 
feasible be corrected and verified during initial production. 

FOR THE COMMANDER: 

1  Incl 
as 

WALTER L. MAYO, 
Colonel, GS 
Deputy to the CO for Testing 
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SUMMARY OF RESULTS 

1. The technical performance of the test Item was unsatisfactory due to 
power supply failures during humidity cycling (deficiencies). The 
maintenance test package was unsatisfactory due to lack of a tool to 
remove connector hex nuts and difficulty in using repair parts list 
(deficiencies). The test item was marginally susceptible to humidity, 
salt-fog, and fungus (shortcomings). 

2. The test item was safe to operate and maintain except for three 
marginal hazards (shortcomings): Sharp corners and edges, exposed 
voltages in power supply module, arid lack of warning labels on printed 
circuit boards. 

■ 

3. Human factors characteristics were satisfactory except for improper 
color on display panel,  difficulty in  installing/removing cables  in 
shelter-mounted configuration,  and inaccessibility of channel assignment 
switch  (shortcomings). 

4. The reliability,  availability, maintainability characteristics of 
the test  item were satisfactory except  that the built-in test facility 
would not isolate all defective modules and the design for maintain- 
ability was inadequate  (shortcomings). 

5. The test item exhibited satisfactory compatibility characteristics 
when interconnected in a system configuration and with subscriber 
equipment. 
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FOREWORD 

The US Anny Electronic Proving Ground (USAEPG). FortH
H^"' 

Arizona! was ^sponslble for test planning, execution, and reporting. 
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cal accuracy of this d°^nt-  ^ Fillion. and the enlisted personnel 
are Joe Kintner. Dave Spahr. SSG **^ "" ™ Geronlmo. and Emelda 
of switching and Terminal Systems fc^^- ^'^^ Doug Hunton, 

fy InHre^ the T^icll  Puh^lcatlons Branch- and Bill Dunn. Ed 
Ära! and Jeff Abraham of Materiel Test Division. 
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SECTION 1. INTRODUCTION 

1.1 BACKGROUND 

a. The Time Division Digital Multiplexer TD-1069( )/G is being 
developed to provide access for teletypewriter (TTY) and digital data 
signals into the Army Tactical Communications System (ATACS) pulse code 
modulation (PCM) transmission equipment. The TD-1069 will combine up to 
24 channels of TTY and low to medium speed digital data signals into one 
32 kilobits per second (kb/s) data stream. This data stream can be 
interfaced directly (when using the High Speed Serial Data Buffer 
TD-1065) into the ATACS PCM transmission system. The TD-1069 will be 
used to support tactical automatic data processing systems such as 
TACFIRE, TOS, and others, which the Army plans to field in the near 
future. 

b. The Proposed Materiel Need (Engineering Development) for the 
TD-1069 (ref 25, app F) was approved by DA in December 1972. Subsequent 
hardware development is being supervised by Project Manager, ATACS, who 
requested the US Army Test and Evaluation Command (TECOM) to conduct a 
Development Test (DT II) of engineering prototype models of the TD-1065 
TECOM assigned this responsibility to the US Army Electronic Proving 
Ground (USAEPG). 6 

1.2 DESCRIPTION OF MATERIEL 

a. The TD-1069, the test item (fig. 1), is designed to be installed 
in existing ATACS telephone and radio terminal assemblages such as the 
AN/TCC-72 and AN/TRC-117. 

b. The TD-1069 is designed to occupy a volume of less than 2.0 
cubic feet and mount in a standard 19-Inch equipment rack. 

c. The TD-1069 is designed to provide up to 24 TTY (45.5 50 75 
and 150 b/s) and/or digital data (600, 1200, 2400, 4800, and 9600 b/s)' 
channel and combine them into one 32 kb/s data stream. 

d. The TD-1069 is designed to operate from single phase ac power 
sources providing 115 volts +10 percent at 50, 60, or 400 Hz ±5 percent. 

e. The TD-1069 will be capable of operating independently of the 
ATACS equipment by transmitting the multiplexed signals directly to 
another TD-1069. 

1-1 





-— wmmmm^f 

1.3 TEST OBJECTIVES 

The test objectives were — 

a. To conduct an independent evaluation to determine the degree to 
which the test item and its maintenance test package meet the technical 
performance characteristics specified in the development specification. 

b. To determine the safety and human factors characteristics of 
the test item. 

c. To provide estimates of the reliability, availability, and 
maintainability of the test item. 

d. To verify adequacy of the maintenance test package. 

e. To evaluate the compatibility of the test item when used with 
appropriate equipment/assemblages. 

1.4 SCOPE 

a. All testing was performed by USAEPG, during the period November 
1975 through November 1976, at Fort Huachuca, Arizona, except for vehicu- 
lar transport, rail transport, and drop testing that was conducted at 
Tobyhanna and Sacramento Army Depots. 

b. Criteria for testing were taken from the development specifi- 
cation EL-CPO138-0001A with Amendment No. 4, dated 6 July 1973, and 
applicable military standards. 

c. Ten test items were initially provided for test. An additional 
eight items were provided for systems testing (see para 2.21) along with 
the modified ATACS assemblages. 

d. In addition to the itemized test data recorded, the following 
was collected for each subtest: 

(1) Serial number of each test item. 

(2) Complete nomenclature, manufacturer, serial number, and 
latest calibration date of all test equipment. 

(3) Date, location, and type of test. 

(4) Names and MOS's of all test personnel. 

(5) Photographs of significant results. 

(6) Any adverse or unusual conditions that affect the testing. 

e. Test data from sources other than USAEPG was not used except for 
the data derived during the depot testing. 
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SECTION  2.     DETAILS  OF TEST 

2.1    SAFETY 

2.1.1 Objective 

The objective wab to determine if the test item is safe to operate 

and maintain. 

2.1.2 Criteria 

The test item shall meet the pertinent safety requirements of 
MIL-STD-454D and EL-CPO138-00O1A, paragraph 3.18. 

2.1.3 Data Acquisition Procedure 

a. A safety engineer and the test officer conducted a safety 
survey of the test item. 

b. A continuous safety surveillance was maintained by project 
personnel throughout testing to detect and define material, design, 
handling, or other factors that might present safety hazards to per- 

sonnel or equipment. 

c. Test personnel recorded any unsafe conditions noted during the 

test. 

d. A safety statement was received from the developer. 

e. A safety release recommendation was submitted in accordance 
with TECOM Supplement 1 to AMCR 385-12. 

f. Soldier-operator-maintainer tester comments were solicited. 

2.1.4 Results 

During the safety survey and conduct of the test, the following 
findings were observed and recorded: 

a. Extremely sharp corners and edges exist on the printed circuit 
card guides, card extractor holder, and on the switch gate assemblies. 
On some printed circuit boards, component pins protruded through the 

boards. 

b. There are numerous exposed voltages in excess of 70 volts 
within the power supply assembly. 

c. There are no caution labels on the circuit cards specifying 
that special handling is required due to MOS incorporated on the printed 
circuit card.  The cards are easily damaged by static electricity. 

d. Soldier-operator-maintainer tester comments are included in 
appendix D, Part A. 
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2.1.5 

..    The sharp corner., ed8es. end *^'££w£ ^SX' 

Lkes contact with the expoaed voltages. 

logleticpereonnel of special hand!    8      ^^^^   ^j  coI19tltute . 

haL^lerso^tl «ay^fr^her or even hno. that «OS devices can 
be damaged by mishandling/Improper packing. 

118tj-—An ^h ra=i:f c^rrs^r 
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2.2    PHYSICAL CHARACTERISTICS 

2.2.1 Objective 

The objective was to determine the size and weight of the test item. 

2.2.2 Criteria   (ELCP0138-0001A) 

a. The width shall not exceed  175s inches   (        cm).     The depth 
shall not exceed  12 Inches   (        cm).     The height  shall not exceed  14 
inches   (        cm).     (Para 3.4) 

b. The weight of the test item shall not exceed 60 pounds. 
(27.27 Kg)   (Para 3.5) 

2.2.3 Data Acquisition Procedure 

The dimensions and weight of the test items   (SN 09, 12,  16,    0, aaa 
24) were measured by the USAEPG Calibration Lab. 

2.2.4 Results 

The results of the measurements are tabulated in table I. 

TABLE I. PHYSICAL CHARACTERISTICS 

Test Item Height Width Depth Weight 

SN (in.) (in.) (in.) (lbs-oz) 

09 13.97 17.27* 12.27* 56-12 

12 13.97 17.25 12.27* 56-13 

16 13.98 17.27* 12.27* 56-14 

20 13.97 17.25 12.30* 56-14 

24 13.97 17.26* 12.30* 56-11 

*Fall outside criteria limits 

2.2.5 Analysis 

The size and weight of the test item fell within the specified 
limits, except for the minor noncompliances shown above. The test item 
is considered to have met the criteria. 
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2.3    VISUAL AND MECHANICAL CHARACTERISTICS 

2.3.1 Objective 

The objective was to detennlne If *« ^ "^f0™^ and 
standard« of good workmanship, completeness of equipment comp 
the adequacy of the mechanical configuration. 

2.3.2 Criteria (EL-CP0138-0001A) 

a. Workmanship of the equipment shall conform to Requirement 9 of 

MIL-STD-454D.  (Para 3.23) 

b  The test Item shall have the chassis and case integrated as a 
C^b^ti^ci::^ accordance ^h RDD-S^Z Jh« cjj. .^ be    ^ 

equipped with two ^^ 'Z^Z'Z'^t  fn a standard electronic 
with the ability to rack mount the «^^«««^ vnL.sTD.i89. Mounting 
equipment rack having dl««»l«» confomlng to lOL-STD-lö». 
shall be accomplished by means of mounting brackets.  (Para i.Of 

2.3.3 Data Acquisition Procedure 

An ^eß^ Items were examined for defects in workmanship as 
iUt^'la «ÄMS! Tit lt»8 «r. al8o inspected for conformance 

with MIL-STD-454D, Requirement 9. 

b. The test item cases were examined for compliance with RDD-STD-2. 

Test items were rack mounted in the modified ATACS assemblages 
to det^mine'tie adequacy of installation hardware as follows: 

Assemblage        NoI_^^TD-1069's Installed 

AN/TCC-69 2 

AN/TCC-72 ; 
AN/TRC-117 ^ 
AN/TRC-145 Z 

2.3.4 Results 

that :;Vä z Ä^rÄtrus ^"^ 
problems were self correcting. 

b. The test item cases were found to be noncompllant with 

RDD-STD-2. 

c. No problems were encountered in installing the test items in 

the modified ATACS assemblages. 
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2.3.5 Analyala 

a.  The problems with the connectors did not degrade the opera- 
tlonal'performance of the test Item (see subtest 2.4), therefore, they 
are not considered significant. The workmanship of the TD-1069 is 
considered adequate and the mechanical design conforms to the specifi- 

cation. 

b  The requirement for an integrated chassis and case in accord- 
ance with RDD-STD-2 was waived by the developer (ECOM) since the deploy- 
ment of the item is in shelter assemblages only (app E, ref 29).  The 
test item case met the remainder of the requirement listed In criteria 

para b. 
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2.4    OPERATIONAL CHARACTERTSTICS 

2.4.1 Objective 

The objective was to determine the operational characteristics of 
the Tü-1069 when operated in the various modes of data transmission. 

2.4.2 Criteria  (EL-CP0138-0001A) 

a. Data inputs may be at rates of 600, 1200, 2400, 4800, or 9600 

bits per second (b/s).  (Para 3.2) 

b. The transmit and receive section of a data channel in the 
TD-1069 shall be completely independent with respect to bit rate pro- 

cessing capability.  (Para 3.2) 

c. The TD-1069 shall be capable of interfacing balanced condi- 
tioned diphase modulated data streams at any of the data rates cited in 
paragraph a above.  The data sources shall conform to MIL-STD-188C re- 
quirements for data transmission. The TD-1069 shall extract timing 

from these data streams.  (Para 3.2.6.1a) 

d. The TD-1069 shall be capable of interfacing balanced non- 
return to zero (NRZ) data streams each with associated timing streams 
at rates cited in paragraph a above. The sources of these data and 
timing signals will be transistor-transistor logic (TTL) elements. At 
the source, voltage levels from 0.0 to +0.4 volt shall denote a logic 
"0"; voltage levels from +2.4 to +5.0 volts shall denote a logic "1". 

(Para 3.2.6.1c) 

e. Binding posts shall be provided on the front panel of each 
TD-1069 for the interconnection of four-wire telephone such as the 
TA-341 to be used as an analog orderwire when no data traffic is 
carried in either direction.  (Para 3.2.1) 

2.4.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 2. 

b. The data generator was set to the MIL-STD data format and a 
5-minute block of test data was transmitted. The resultant bit errors, 

if any, were noted. 

c. Step b above was repeated at test data rates of 600, 1200, 

2400, 4800, and 9600 b/s. 

d. Steps b and c above w?re repeated on all twenty-four channels 

of each test item. 

e. An abbreviated version of steps b through d above was repeated 

on the test item using test data in the TTL format. 
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ERROR 
lORRELATOR/ 
COUNTER 

I  

TD-1069 

Figur« 2. Operational test configuration. 

f  The orderwire check was set up as shown in figure 3. The PHONE 
f.  ine oroerwite ^ noaltion and voice communication 

ON/OFF switch was switched to the ON position ana vu 

was verified. 

TD-1069 

MUX     OW 

TD-1069 

OW       MUX 
TA-838 

 — 

TA-838 

Figure 3. Orderwire configuration. 

o      A full duplex operation was then set up as shown in figure 4. 
The o^put ? one^data generator was set to 9600 b/s and ^e other a 
4800 b/s  A 5-minute block of test data was transmitted in both direc 
tions.sWtaneously. and the resultant errors, if any. noted. 
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ECOM DATA 
(iENE«ATOR 

ERROR 
CORRELATOS 

COUNTER 

TD-1069 

H I 

CH 1 

MUX 

TD-1069 

CH 1 

MUX 

:H 1-* 

ERROR 
CORRELATOR/ 

COUNTER 

ECOM DATA 
GENLKATOR 

Figure 4. Full duplex operational configuration. 

h. Step g above was repeated using other channels and the differ- 

ent data rates as follows: 

Channel 5: 
Channel 10: 
Channel 15: 
Channel 20; 

4800 and 2400 b/s 
2400 and 1200 b/s 
1200 and 600 b/s 
600 and 9600 b/s 

i. Thia entire procedure (steps a through h above) was "P^d 

using the ten test items (SN 09, 10, 12, 13, 16, 17, 20, 21, 22, and 24). 

2.4.4 Results 

a.    During the preoperational Inspection,  five defective P^ed cir- 
cuit boards  (PCB) were found;  one reference frequency generator  (bN 18B) 
and four port modules  (SN 273B,  510B,  516B. and 667B).    During an evalu- 
ation conducted later in the test program,  the faults originally indi- 
cated on port modules  (SN 510B and 516B)  could not be duplicated.     The 
other tLee failures were verified.    ECOM C0MM/ADP Labs conducted fault 
isolation on the defective PCB's and found the following: 

Item 

Reference Frequency 
Generator SN IBB 

Port Module SN 273B 

Port Module SN 667B 

Defect 

A cold solder Joint on the PCB 
inside the potted crystal oscilla- 

tor module. 

Defective LSI chip No. 1131600. 

Defective LSI chip No. 1131601. 
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b. After replacement of defective components (para a above), there 
were no bit errors encountered during any of the operational checks on 
any item in both the MIL-STD and TTL data modes. 

c. The orderwire on each item operated properly. 

d. Operation in the full duplex mode was satisfactory.  There were 
no bit errors encountered. 

2.4.5 Analysis 

a. Tne failure of the reference frequency generator (1 out of 10) 
and the port modules (2 out of 240) are isolated cases and not indica- 
tive of poor workmanship or design problems. 

b. The test results indicate that there are no operational problems 
with the test item in either the MIL-STD or TTL modes at any of the 5 
(600, 1200 2400, 4800, and 9600 b/s) data rates. 

c. The test item met the criteria. 
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2.5    CHANNEL IMPEDANCE 

2.5.1 Objective 

The objective was to determine the Input and output Impedance of 
the data channel ports. 

2.5.2 Criteria (EL-CP0138-0001A) 

a. The Input resistance of a channel specified to receive signals 
from balanced MIL-STD-188C drivers shall not be less than 6000 ohms 
between terminals of a port.  (Para 3.2.6.4a) 

b. The channel output Inpedance of the MIL-STD-183C drivers shall 
not exceed 100 ohms.  (Para 3.2.6.7) 

c. The Input resistance of a channel specified to receive signals 
from balanced TTL drivers shall be nominal 130 ohms between terminals of 
a port.  (Para 3.2.6.4b) 

2.5.3 Data Acquisition Procedure 

a.  Input Impedance. 

(1) The test was set up as shown in figure 5. 

TD-1069 

CH 1 MUX 

> 

RCV LOOP 
BACK 

ECOM DATA 
GENERATOR ATTN 

• 
i DECADE 

RESISTOR 

OSCILLOSCOPE 
• 

ATTENUATOR 

_AK AA 

IN _/ 
v V V' 

K OHM 

^ 
OUT 

C S 

Figure 5.  Input impedance test configuration. 
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(2) The data generator output was adjusted to 12 volts peak- 
to-peak (Vp-p) as observed on the oscilloscope using the attenuator. 

(3) Switch S-l was then set to the decade resistor position. 
The decade resistor was adjusted until the 12-Vp-p level was observed 

on the oscilloscope. 

(4) The setting on the decade resistor was noted. 

(5) Steps (1) through (4) above vrare repeated using data at 
600, 1200, 2400, 4800, and 9600 b/s on channels 1, 5, 10, 15, and 20 of 

each test item. 

(6) Steps (1) through (5) above were repeated using data in 

the TTL mode on both the data and timing input ports. 

(7) Steps (1) through (6) above were repeated using five test 

items (SN 09, 12, 13, 17, and 24). 

b. Output Impedance. 

(1) The test was set up as shown in figure 6. 

ECOM DATA 
GENERATOR 

CH 1 
RCV 

TD-1069 

CH ] 
XMT 

C  1 

TRUE RMS 
VOLTMETER 
HP-S'iOO 

Vl         , 

f 

MUX 
LOOP 
BACK 

DECADE 
RESISTOR 

Figure 6. Output impedance test configuration. 
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(2) The data generator waa set to the ^J^Jn"^ 
reading (V^ on the true root mean aquare (ma) voUmeter 

(3) Swltoh S-l »aa then aet to the decaae  a^ror Potion. ^ 

The deoade resistor was adjnsted until a reading of Wl »aa 

the voltmeter. 
(4) The -ttlng on the decade resistor was noted. 

(5) Steps (1) through (4) above «ere repeated using data at^ 

600. 1200. 2400. 4800. and 9600 b/s on channels 1. 5. 10. 15. 

each test item. 

(6) Steps (1) through (5) above were repeated using data in 

the TTL modi on both the data and timing input ports. 

(7) Steps (1) through (6) above were repeated using five test 

items (SN 09. 12, 13. 17. and 24). 

2.5.4 Results 

The results of the channel Input ^f "^^ ™ ^ "^ 
data, m data, and TTL timing ports are sho^n ^ ^e^ ^ ^^ 

rara^ÄeTter, ^"mVedance values are In otos. 

TABLE II. 
CHANNEL INPUT IMPEDANCE TEST RESULTS (IN OHMS) 

r.hannel   600 

1 
5 

10 
15 
20 

Mean 

1 
5 
10 
15 
20 

Mean 

1 
5 
10 
15 
20 

Mean 

11600 
12000 
11800 
11800 
12000 
11840 

100 
104 
104 
96 
94 
100 

104 
102 
99 
98 
98 
100 

Test Data Rate 
i?nn   2400 

MIL-STD Data 

(b/s) 
4800 

10800 
11000 
11400 
11200 
11800 
11240 

9800 
11000 
10800 
10800 
10600 
10600 

TTL_TIMING 

104 105 
104 108 
98 97 
96 96 
98 98 
100 101 

9800 
10000 
10000 
10200 
10200 
10040 

104 
108 
94 
96 
91 
99 

104 
106 
95 
96 
97 
100 

9600 

9000 
9800 
9200 
9000 
10000 
9400 

104 
108 
96 
98 
89 
99 

105 
106 
96 
96 
94 
99 
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TABLE III. CHANNEL OUTPUT IMPEDANCE TEST RESULTS (IN OHMS) 

 ' Test Data Rate (b/s)^ 

Channel 

1 65 
5 65 
10 65 
15 65 
20 65 

Mean 65 

1 78 
5 82 
10 80 
15 81 
20 81 

Mean 80 

1 80 
5 82 

10 79 
15 81 
20 81 

Mean 81 

1200 2400 4800 

MIL-STD Data 

65 66 
65 65 
66 66 
65 65 
64 64 
65 65 

TTL Data 

80 82 
82 80 
81 80 
81 82 
80 80 
81 81 

TTL Timing 

79 80 
82 82 
81 82 
80 81 
80 80 
80 81 

66 
65 
67 
65 
65 
66 

80 
81 
81 
82 
79 
81 

81 
82 
81 
82 
79 
81 

9600 

66 
64 
65 
65 
64 
65 

81 
82 
82 
82 
79 
81 

81 
81 
80 
81 
80 
81 

2.5.5 Analysis 

«  The input impedance of the MII^STD data ports decreases as the 
data rkte goes up Tt varies from approximately 12000 ohms at 600 b/s 
to approximately 9000 ohms at 9600 Ws. This surpasses the specified 

limit of "not less than 6000 ohms.' 

b. T,,. output iw-dance of the MIL-SID *."»«"»•• f^1 

This exceeds the specified limit of "not to 
65 ohms at all data rates, 
exceed 100 ohms." 

c  The input Impedance of the TTL data and timing ports was a 
nominal 100 ohms at all data rates. This does not meet ^e specified 
requirement of a "nominal 130 ohms." The output Impedance of the TTL 
ZZZ  timing ports was a nominal 80 ohms at al data rates. ^Tbis 
does not meet the specified requirement of a nominal 130 ohms. 
There was no evidence of degradation of performance as a result of this 

noncompliance. # 
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2.6 CHANNEL LONGITUDINAL BALANCE 

2.6.1 Objective 

The objective was to determine the longitudinal balance of the data 

channel ports. 

2.6.2 Criterion (EL-CP0138-0001A, para 3.2.6.3.1) 

The longitudinal balance of each pair configured for the reception 
and transmission of either conditioned diphase modulated data or tele- 
typewriter traffic shall not be less than 40.0 dB. 

2.6.3 Data Acquisition Procedure 

a.  Longitudinal Balance (Input Ports). 

(1) The test was set up as shown in figure 7.  Initially, the 
bridging resistors R3 and R4 were connected between points A and B in- 
stead of the test item. 

(2) The signal generator output was set to 3 Vp-p at 600 Hz. 
Potentiometer R5 was adjusted until a minimum reading was obtained on 
the true rms voltmeter (V2). 

(3) The bridging resistors were then removed and the test item 
connected as shown in figure 7. 

(4) The rms voltage readings (V^ and V2) were noted. 

(5) Steps (1) through (4) above were repeated using test fre- 
quencies of 1200, 2400, 4800, and 9600 Hz on channels 1, 8, 10, 15, and 
20 of each test item. 

(6) Steps (1) through (5) above were conducted using five test 

items (SN 10, 16, 20, 21, and 22). 

(7) The longitudinal balance was then calculated using the 
equation: Longitudinal Balance (dB) ■ 20 log Vi/V2. 

b. Longitudinal Balance (Output Ports). 

(1) The test was set up as shown in figure 8. 

(2) The data generator was set to 600 b/s and connected to 

channel 1 receive ports. 

(3) The dc component of the output signal (Vdc^ and Vdc2) was 
measured using the oscilloscope. The rectified ac component of the 
output signal level (Vp-p^ and Vp-p2) was measured using the digital 
voltmeter. 
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(4) Steps (1) through (3) above were repeated using test data 
rates of 1200, 2400, 4800, and 9600 b/s on channels 5, 10, 15, and 20, 
respectively, of each item tested. 

(5) Steps (1) through (4) above were conducted using five test 

items (SN 10, 16, 20, 21, and 22). 

(6) The longitudinal balance was then calculated using the 

equation; 

4 Vdc, Vdc. 
'1   " 2 | 

Longitudinal Balance (dB) = 20 log      + u -  +24 

2.6.4 Results 

a. Results of the channel input ports longitudinal balance test 
are shown in table IV. 

b. Results of the channel output ports longitudinal balance test 

are shown in table V. 

2.6.5 Analysis 

a. The channel input longitudiual balance was found to be a 
nominal 60 dB.    This falls within the specified limit of  "not less than 
40 dB." 

b. The channel output longitudinal balance was found to vary be- 
tween 33 and 57 dB.    Two of the 25 measurements  exceeds the specified 
limit of "not less than 40 dB," however,  there was no evidence of 
degradation of performance as a result of this noncompliance. 
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TABLE IV.     CHANNEL LONGITUDINAL BALANCE   (INPUT PORTS) 
TEST RESULTS   (IN DB) 

rhannel   600 

Test Frequency (Hz) 
1200     2400    4800 

SN 10 

9C00 

1 59.3 
5 59.6 

10 59.3 
15 58.3 
20 58.0 

59.1 
59.6 
59.2 
58.0 
58.0 

59.4 
59.5 
59.1 
58.3 
58.0 

58.9 
59.2 
58.6 
58.0 
57.7 

58.3 
58.3 
57.7 
56.9 
56.6 

SN 16 

1 57.4 
5 58.6 

10 58.9 
15 58.6 
20 59.2 

57.7 
58.6 
58.9 
58.6 
59.2 

57.7 
58.6 
58.6 
58.6 
58.9 

57.4 
58.0 
58.3 
58.3 
58.6 

56.4 
56.9 
57.1 
57.0 
57.4 

SN 20 

1 58.0 
5 55.9 
10 60.1 
15 61.7 
20 60.0 

58.0 
56.1 
60.0 
61.2 
61.2 

58.0 
55.9 
60.0 
61.2 
59.6 

57.7 
55.7 
59.7 
60.8 
59.3 

56.6 
55.0 
58.3 
59.3 
58.3 

SN 21 

1 60.4 
5 60.4 
10 59.3 
15 60.0 
20 57.3 

60.2 
60.4 
59.6 
60.0 
57.7 

60.2 
60.4 
59.3 
59.6 
58.0 

60.0 
60.0 
58.9 
59.3 
57.8 

58.3 
58.6 
57.4 
57.7 
55.1 

SN 22 

1 61.2 
5 58.6 

10 62.1 
15 61.7 
20 58.9 

61.2 
59.6 
62.1 
61.7 
60.0 

60.8 
59.7 
61.7 
61.2 
60.0 

60.0 
58.7 
61.2 
60.4 
58.6 

58.3 
55.7 
59.3 
58.6 
55.9 
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TABLE V.     CHANNEL LONGITUDINAL  BALANCE   (OUTPUT PORTS) 
TEST RESULTS   (IN DB) 

Channel 1 5 10 15 20 
Test Test Data Rate (hi s) 
Item 600 1200 2400 4800 9600 

SN 10 42.7 44.6 41.2 47.3 42.6 
SN 16 42.6 50.6 50.7 41.1 44.8 
SN  20 56.6 44.6 41.2 56.8 41.1 
SN  21 42.7 44.7 44.7 47.2 33.2 
SN 22 36.7 39.9 56.8 56.6 47.4 
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2.7 CHANNEL INPUT/OUTPUT SIGNAL VARIATIONS 

2.7.1 Objective 

frequency. 

2.7.2 Criteria (EL-CP0138-0001A) 

-.  f ^v,o Tn-1069 shall be capable of detecting 
a.  The input channels f ^^ ^^evels from O^ to 12 Vp-P. 

and processing balanced input signals at ievex 

(Para  3.2.6.5) 

b      The TD-1069 shall be capable of  accepting data streams which 
have ±0.005 percent frequency tolerance.     (Para 3.2.3) 

2.7.3    nata AcquisiHon Procedure 

a.     Input Signal Level Variations. 

(1)    The test was set up as shown in figure 9. 

ERROR 
CORRELATOR/ 

COUNTER 

Flgure 9.    Channel input .1^1 1-1 variation test conflation. 
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(2) The output of the data generator was set to 600 b/s.  The 
attenuator was adjusted until a 12-Vp-p signal was observed at the input 

to channel 1. 

(3) The output signal levels and ripple were observed on the 

oscilloscope. 

(4) A 5-minute block of test data was transmitted through the 
channel and the resultant bit errors, if any, were noted. 

(5) Steps (1) through (4) above were repeated with the input 
signal attenuated in 1-Vp-p steps down to 1 Vp-p.  Then the input signal 
level was set at 0.5 Vp-p and steps (1) through (4) were repeated, 

(6) Steps (1) through (5) above were repeated using tef.t data 
rates of 1200, 2400, 4800, and 9600 b/s on channels 5, 10, 15, r.ni 20, 
respectively, on each item tested. 

(7) Steps (1) through (6) were conducted using five teat items 

(SN 10, 16, 20, 21, and 22). 

b.  Input Signal Data Rate Variations. 

(1) The test was set up as shown in figure 9, except that the 
internal clock rate was varied to provide variations in the data rate of 
±50 parts per million (ppm) (equivalent to ±0.005 percent). 

(2) Bit error rate (BER) tests were run at each data rate 
(600, 1200, 2400, 4800, and 9600 b/s) with the basic rate varied by 

+50 ppm and then -50 ppm. 

(3) Resultant bit errors, if any, were noted. 

(4) This test was repeated on channel 12 of two items (SN 22 

and 24). 

2.7.4 Results 

There were no bit errors detected during any of the input signal 
level or data rate variation tests.  The output signal levels did not 
change significantly as the input level was decreased. The ripple on 
the output signal did not change significantly as the input signal level 

was decreased. 
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2.7.5    Analysis 

limits specified in the criteria. 

a.     X*. input  channel of the J^f J^ ^^ ^fÜs^to 12 
detecting and processing balanced Input signals at ie 

Vp-p. 

b      Thi TD-1069 was found to be capable of accepting data streams 
which have ±0.005 percent frequency tolerance. 
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2.8 CHANNEL SIGNAL CHARACTERISTICS 

2.8.1    Objective 

The objective wee to determine the „eveshepe end pheelng cher.cter- 

latlcs of the channel signal. 

2.8.2    Criteria (EL-CP0138-0001A) 

(Para  3.2.6.8) 

tlon.     (Para 3.2.6.2) 

d.    The open circuit output voltege o£ . ^^/»'^rln 
trenileelon .tall be poeltlve -d -^/^^"lone.^Tbe 

percent of eech other.     (Pere 3.2.6.6) 

..    por b.1«« m tr.„rlselon ^ ^"^^^tiMoglc 

Äd ^oÄ^o r-Torfor SÄ0 (Pere 3.2.6.6, 

2.8.3    nata AcqulsJtion Procedure 

a.    The teat was set up as shown in figure 10. 

1 
TD-1069 

"5 MU) 

Figure 10. Channel signal characteristics test setup. 

2-23 

<aari^tanTM^ttr-i:irtitiffitriWm^fiiiiilii--iaaMaa J-,.......,. ..^...m^. 



»^■■^   

"60^!   120o! 2400. «,800. »od 9600 W.)  d.« rate.. 

'c.     The foUewlng par^ecere were obaerved on the „ecllloacope, 

(1) Positive signal level. 

(2) Negative signal level. 

(3) Ripple (noise). 

(4) Signal rise time. 

(5) Signal fall time. 

(6) Signal repetition rate. 

d. The test item was then e- for the m^ of operation, ^eas- 

e. The following parameters were observed on the oscilloscope: 

(1) Positive signal level (differential mode). 

(2) Negative signal level (differential mode). 

(3) "0" voltage level (one side grounded). 

(4) "1" voltage level (one side grounded). 

(5) Signal rise time. 

(6) Signal fall time. 

ments which were made on SN 24. 

2.8.4 Results 

a. Resuits of the «easurements in the MIL-STO »ode are ahovn In 

table VI. 
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TABLE VI. CHANNEL SIGNAL CHARACTERISTICS TEST RESULTS, 
MIL-STD MODE (SN 17) 

Positive* 
Signal 

Data Rate  Level 
^b/s)   (volts) 

Negative* 
Signal Rise Fall 
Level Time Time 
^volts) (psec) (usec) 

Repetition 
Rate 
^usec) 

Ripple 
(Noise) 
(VP-P) 

600 
1200 
2400 
4800 
9600 

600 
1200 
2400 
4800 
9600 

6.36 
6.38 
6.34 
6.35 
6.37 

6.53 
6.55 
6.58 
6.48 
6.48 

6.78 
6.80 
6.80 
6.82 
6.83 

6.96 
6.98 
6.94 
7.03 
7.00 

Channel 5 

2.9 
2.9 
2.8 
2.85 
2.75 

Channel 3.0 

3.0 
2.7 
2.9 
2.76 
2.66 

3.2 
3.0 
3.0 
2.7 
2.85 

2.8 
2.8 
2.85 
2.75 
2.80 

1668 
833 
416 
208.6 
104.2 

1668 
833 
416 
208.5 
104.1 

0.14 
0.18 
0.14 
0.18 
0.15 

*0pen circuit voltage 

Results of the measurements in the TTL mode are shown in table b. 
VII. 

TABLE VII. CHANNEL SIGNAL CHARACTERISTICS TEST RESULTS. 
TTL MODE (SN 24) 

Differential 
Positive Negative 
Signal  Signal 

Data Rate        Level   Level 
(;b/s)   Channel (volts)  (volts) 

One Side Grounded 
"0"    "1"    Signal 

Voltage Voltage Rise 
Level Level Time 
(mV)   (volts)  (usec) 

600 
1200 
2400 
4800 
9600 

1 
5 
10 
15 
20 

1.77 
1.72 
1.65 
1.71 
1.69 

1.76 
1.74 
1.78 
1.78 
1.77 

+72 
+80 
+70 
+62 
+66 

+2.26 
+2.25 
+2.19 
+2.24 
+2.24 

1.0 
0.45 
0.55 
0.58 
0.68 

0.70 
0.75 
0.45 
0.50 
0.57 

c  The phase relationship between the TTL timing and data signals 

at the'lelding edge of the data was as follows: ^t th^^Sing 
leading the data signal by approximately 0.2 ysec. At the "ailing 
edge of the data, the data (trailing edge) was leading the timing pulse 
by approximately 0.1 ysec. The phase relationships were found to be 

approximately the same at all data rates. 
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2.8.5    Analysis 

The waveshape, signal amplitudes, rise and fall times, and ripple 

of boS the MIL-STD and TTL data signals conformed to the «Pf "J«*^' 
^eohase relationship between the TTL timing and data signals also met 
^e specified requirement.  The TTL logic "1" voltage level was found 
to be'approSmatlly +2.2 Vdc. There was no evidence of any degradation 

of performance as a result of this noncompliance. 
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2.9 CHANNEL LOADING 

2.9.1 Objective 

The objective was to determine the operational characteristics of 
the teet Item when processing a full load of data traffic. 

2.9.2 Criteria (EL-CPG138-0001A, para 3.2.4) 

The TD-1069 shall provide for multiple channel access. The total 
Input rate allocated (30 kilobits per second (kb/s)) shall be utilized 
to the fullest axtent possible to provide a high degree of flexibility 
in the number of input channel configurations. The following channel 
configurations are required: 

a. Up to 24 channels of 600 b/s. 

b. Up to 24 channels of 1200 b/s. 

c. A 16-channel configuration of 9 channels at 2400 b/s and 7 
channels at 1200 b/s. 

2.9.3 Data Acquisition Procedure 

a. The test was InitiaUy set up as shown in figure 2. 

b. The items tested, SN 22 to 24, were initially set up for 24 
channels of data at 600 b/s. Two data sources were connected to two 
ports and BER tests were run as described in paragraph 2.4.3. 

c. Additional data sources were added by looping data streams from 
one channel to the next and BER tests were run to determine if there was 
any degradation in performance as the traffic load increased. Also, one 
idle channel port was monitored with an oscilloscope and true rms volt- 
meter to determine the characteristics of any noise that was present. 

*nn    */    Thi? Procedure wa8 continued until a full load (24 channels of 
600 b/s data) was applied to the test item. 

e.  The procedure above (paras a through d) was repeated for the 
following full load conditions: 

(1) 24 channels of 1200 b/s. 

(2) 9 channels of 2400 b/s and 7 channels of 1200 b/s. 

(3) 12 channels of 2400 b/s and 1 channel of 1200 b/s. 

(4) 6 channels of 9600 b/s and 1 channel of 1200 b/s. 
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2.9.4 Results 

There were no bit errors detected during any of the testing.  The 
Idle chapel noise (60 n.Vr.8) did not Increase as the channel loading 

was increased. 

2.9.5 Analysis 

There was no detectable change in performance as the f a"n^ ^f 
ing wls increased. Performance was satisfactory under maximum loading. 

The TD-1069 met  the criteria. 
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2.10    CHANNEL PHASE JITTER 

2.10.1 Objective 

The objective was to determine the phase Jitter characteristics of 
the data channel. 

2.10.2 Criterion 

None. 

2.10.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 10. 

b. The test item was set for the MIL-STD mode of operation. The 

jitter was observed on the oscilloscope. 

c. Measurements were taken on channels 23, 24, 1, 2, and 3 at 
rates of 600, 1200, 2400, 4800, and 9600 b/s, respectively. Measure- 

ments were taken on two items (SN 09 and 24). 

2.10.4 Results 

The results of the phase Jitter measurements are shown in table 

VIII. 

TABLE VIII. CHANNEL PHASE JITTER TEST RESULTS 

Data Rate 
Channel 

600 
1200 
2400 
4800 
9600 

23 
24 
1 
2 
3 

SN 09 SN 24 

Jitter Jitter 

(usec) (ysec) 

100 100 
50 50 
30 30 
20 20 
20 20 

2.10.5 Analysis 

The Jitter shown above is characterized by slow drifting with an 
oscillation of about 2 to 3 seconds in duration. The measurements were 
taken by observing the oscilloscope for a few seconds and noting the 

maximum excursions. 
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2.11    CHANNEL PHASE DELAY 

2.11.1 Oblectlve 

The objective was to determine the phase delay characterisitcs of 

the data channel. 

2.11.2 Criterion 

None. 

2.11.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 10. 

b. The test item was set for MIL-STD mode of operation. The phase 

delay was observed on the oscilloscope. 

e  Measurements were taken in channels 23. 24, 1, 2, and 3 at data 
rates^f 600 12^ 2400. 4800. and 9600 b/s. respectively. Measure- 

ments were taken on two items (SN 09 and 24). 

2.11.4 Results 

The results of the phase delay measurements are shown in table IX. 

TABLE IX. CHANNEL PHASE DELAY TEST RESULTS 

Data Rate 
__(b/s) 

600 
1200 
2400 
4800 
9600 

Channel 

23 
24 
1 
2 
3 

SN 09 
Phase Delay 

(msec) 

14.8 
7.8 
4.0 
2.0 
0.98 

SN 24 
Phase Delay 

(msec) 

14.6 
7.8 
3.9 
1.9 
1.0 

2.11.5 Analysis 

None. 
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2.12    MULTIPLEXER IMPEDANCE 

2.12.1 Objective 

Ihe objective ..B to d.t.t«loe the l-pederxe of the ^tlplexer 

input/output ports. 

2.12.2 Criteria     (EL-CPO138-0001A) 

,      0 «f the TD-1069 demultiplexer  section shall a. The input impedance of the lü iw" a«« 
be 600 ohms  (±10 percent). 

.,      e. nf the TD-1069 multiplexer ports shall be b. The output impedance of the  w J-uo^ um      v 
600 ohms  (±10 percent). 

2.12.3    nata Acflulgltlon ^ocedxite 

b. .he Ptoceaote ee deec^ In %%%££^^ , 

c. .he test wee then ... ep e.^ove In fUure except thet^ 

item. 

d. The procedure e. deecribed f^^ M ». "nd the^put 

:rr re r^^rrÄr ü^^ 4 vp.,. 

2.12.4    Results 

Results of the test are tabulated in table X. 

TABLE X. MULTIPLEXER IMPEDANCE TEST RESULTS 

Test Item 
SN   

Input Impedance 
 (ohms)  

Output Impedance 
 (ohms)  

10 
16 
20 
21 
22 

543 
544 
546 
545 
547 

519 
517 
524 
525 
515 
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2.12.5 Analysis 

The average impedance for the MUX input ports was 545 ohms and for 
the MUX output ports was 520 ohms.  The MUX output impedance did not 
meet the specified requirement of "600 ohms (±10 percent)," however, 
longitudinal balance (para 2.13) and operation over 3 miles of field 
wire/cable (para 2.18) requirements were met.  It is concluded that the 
impedance noncompliance does not degrade system performance. 
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2.13    >füLTIPLEXER LONGITUDINAL BALANCE 

2.13.1 Objective 

The objective was to determine the longitudinal balance of the 

multiplexer input/output ports. 

2.13.2 Criteria (EL-CP0138-0001A) 

a. The longitudinal balance of the MUX input pair shall not be 

less than 40 dB.  (Para 3.2.8.3.1) 

b. The longitudinal balance of the MUX output pair shall not be 

less than 40 dB.  (Para 3.2.7.4.1) 

2.13.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 7 except that points A 
and B were connected to the MUX input ports of the test item. 

b. The signal generator output was set to 32 kHz. The signal level 

was set to 6 Vp-p. 

c. The procedures of paragraph 2.6.3a were then followed. 

d. The test was set up as shown in figure 8 except that the test 

circuit was connected to the MUX output ports. 

e. The procedures of paragraph 2.6.3b were then followed. 

2.13.4 Results 

Results of the test are shown in table XI. 

TABLE XI.  MULTIPLEXER LONGITUDINAL BALANCE TEST RESULTS 

Test Item 
SN 

Input Ports 
(dB) 

Output Ports 
(dB) 

10 
16 
20 
21 
22 

52.3 
54.1 
47.8 
51.5 
48.1 

71.4 
71.4 
65.6 
45.5 
71.3 
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2.13.5 Analysis 

Tb. average loasi-dlnal ^^"'^Z^Z ÄS " " 
and for the MUX output ports was 65 dB. These meet t   v 
requirements of "not less than 40 dB. 
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2.14    MULTIPLEXER INPUT/OUTPUT SIGNAL LEVELS 

2.14.1 Objective 

The objective was to determine the operational characteristics of 
the test item when subjected to variations in the multiplexer input 

signal level. 

2.14.2 Criteria  (EL-CP0138-000U) 

a. The TD-1069 shall be capable of detecting and processing a 
multiplexer input signal whose level may range from 0.1 to 6.0 Vp-p. 

(Para 3.2.8.3) 

b. The TD-1069 shall provide a multiplexer output with trans- 
mission voltage levels of either 6 or 1 Vp-p ±10 percent when terminated 
in 600 ohms (±10 percent).  The output levels shall be switch selectable. 

(Para 3.2.7.4) 

2.14.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 11.  One data generator 
was connected to channel 1 and set to 4800 b/s.  The other was connected 

to channel 15 and set to 9600 b/s. 

b. The output from the attenuator was initially set to 6 Vp-p as 
observed on the oscilloscope. A 5-minute block of test data was trans- 
mitted through both data channels (1 and 15) and the resultant bit 

errors, if any, were noted. 

c. Step b above was repeated with the input to the MUX input ports 
decreased in 1-Vp-p increments down to 1 Vp-p; then in 0.2-Vp-p incre- 

ments down to 0.2 Vp-p. 

d. The lower threshold at which errors occur was also determined. 

e. Correct operation of the output level HIGH/LOW switch was 
verified by observing the oscilloscope and operating the switch. 

2.14.4 Results 

None of the five items tested (SN 10, 16. 20, 21, and 22) experi- 
enced any bit errors down to input signal levels of 0.2 Vp-p. Errors 
did occur before a signal level of 0.1 Vp-p was reached.  The threshold 
voltage level at which errors occurred was found to be as follows: 

Test Item SN 

10 
16 
20 
21 
22 

Threshold (Vp-p) 

0.170 
0.150 
0.170 
0.160 
0.140 

The output signal level HIGH/LOW switch operated correctly. 
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2.14.5 Analysis 

a. The test item was not capable of detecting and processing 
signal levels below approximately 0.2 Vp-p. However, the requirement 
for operation over 3 miles of field wire was met.  It is concluded that 
this noncompllance does not degrade system performance. 

b. The output voltage levels were measured during subtest 2.15, 
and were found to be within limits.  The output level switch was found 
to work properly. 
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2.15    MULTIPLEXER SIGNAL CHARACTERISTICS 

2.15.1 Oblectlve 

The objective was to determine the waveshape characteristics of the 

multiplexer output signals. 

2.15.2 Criteria (EL-CF0138-0001A) 

a  The output data rate of the TD-1069 shall be 32.0 kb/s.  The 
output shall have a frequency accuracy of ±0.001 percent at room ambient 

temperature.  (Para 3.2.7.1) 

b The transmission format of the TD-1069 output bit stream shall 
be conditioned dlphase. The output waveshape shall conform to figure 2 

of the Development Specification.  (Para 3.2.7.2) 

2.15.3 Data Acquisition Procedure 

a. The test will be set up as shown In figure 12. 

SCOPE SYNC 

TEST   DATA 
GENERATOR 

TD-1069 

MUX 
HP-1722A 

SCOPE 

Figure 12.    MUX signal characteristics test setup. 

b.    The MUX signal was observed on the oscilloscope and the follow- 

ing parameters were noted: 

(1) Positive signal level  (6-volt mode). 

(2) Negative signal level (6-volt mode). 

(3) Signal rise time. 

(4) Signal fall time. 

(5) Ripple  (noise). 
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(6) Positive signal level (1-volt mode). 

(7) Negative signal level (1-volt mode). 

c. Measurements were made on three test items (SN 17, 21, and 22). 

d. MUX signal pulse with data rate was measured on test items 

(SN 22 and 24). 

2.15.4 Results 

The results of the test are shown in table XII. 

TABLE XII.  MULTIPLEXER SIGNAL CHARACTERISTICS TEST RESULTS 

6-Volt Mode 1-Volt Mode 

Positive Negative 
Test   Signal Signal Rise Fall 
Item    Level Level Time Time 
SN    (volts) (volts) (lisec) (ysec) 

Positive Negative 
Ripple  Signal Signal 
(Noise)  Level Level 
(mW)   (volts) (volts) 

17 
21 
22 

3.30 
3.49 
3.44 

3.37 
3.56 
3.53 

4.8 
4.65 
4.74 

4.79 
4.79 
4.73 

77 
78 
85 

0.56 
0.58 
0.58 

0.56 
0.59 
0.59 

22 
24 

MUX Signal Pulse Width 
 (msec)  

15.6 
15.5 

Equivalent Data Rate 
(b/s)  

32.051 
32.250 

2.15.5 Analysis 

The waveshape characteristics of the MUX signal conformed to the 

specification. 

a. The output data rate meets the criteria within the limits of 

Instrumentation accuracy. 

b. Data format and waveshape conforms to the criteria. 
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2.16    MULTIPLEXER PERFORMANCE IN THE PRESENCE OF NOISE 

2.16.1    Qb-lective 

The oblectlve was to determine the performance characteristics 
(S/N Ts BER) of the multiplexer channel when noise is injected into the 

data stream. 

2.16.2 Criterion 

None. 

2.16.3 nat^ Acquisition Procedure 

a. The test was set up as shown in figure 13. 

b. The output of the data generator was set to 9.6 kb/s in the 

MIL-STD mode and connected to channel 12. 

c  The output of the noise generator was set to ^xlmuV"d ^ 
attenultiorwas Lt to ^cimum (110 dB) to provide ^ ^ o se nto^^ 
the channel. The signal-to-ground voltage (V^ as indicate 

rms voltmeter was recorded. 

d  The attenuation was then decreased to 0 dB to provide maximum 

^^^^-«^^^  ^rors. if an. were 

noted. 

e. Step d above was repeated with the attenuation set to A dB. 

then 8 dB, and then 20 dB. 

f. The procedure above (steps a through e) was repeated at data 

rates of 600, 1200, 2400, and 4800 b/s. 

g. The entire procedure was repeated using channel 6 in the TTL 

mode of operation. 

2.16.4 Results 

Test results are shown in table XIII. 

2.16.5 Analysis 

The test data indicates that the ^^^//.^^rince'there 
common mode noise interjected into the transmission link since 

were no bit errors detected during any of the testing. 
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TABLE XIII. 
m PERFORMANCE IN THE PRESENCE OF NOISE TEST RBSULTS 

Data 
Rate 

600 
600 
600 
600 
600 

1200 
1200 
1200 
1200 
1200 

2400 
2400 
2400 
2400 
2400 

4800 
4800 
4800 
4800 
4800 

9600 
9600 
9600 
9600 
9600 

Noise 
Attn 
^dB) 

110 
20 
8 
4 
0 

110 
20 
8 
4 
0 

110 
20 
8 
4 
0 

110 
20 
8 
4 
0 

110 
20 
8 
4 
0 

Signal 
Plus 
Noise 
Level 
(Vrms) 

1.35 
1.40 
1.50 
1.60 
1.74 

1.35 
1.40 
1.50 
1.60 
1.74 

1.35 
1.40 
1.50 
1.60 
1.74 

1.35 
1.40 
1.50 
1.60 
1.74 

1.35 
1.40 
1.50 
1.60 
1.74 

Noise 
Level 
(Vrms) 

0 
0.37 
0.65 
0.86 
1.08 

0 
0.37 
0.65 
0.36 
1.08 

0 
0.37 
0,65 
0.86 
1.08 

0 
0.37 
0.65 
0.86 
1.08 

0 
0.37 
0.65 
0.86 
1.08 

S/N 
(dB)_ 

Max 
11.2 
6.4 
3.9 
1.9 

Max 
11.2 
6.4 
3.9 
1.9 

Max 
11.2 
6.4 
3.9 
1.9 

Max 
11.2 
6.4 
3.9 
1.9 

Max 
11.2 
6.4 
3.9 
1.9 

Error 
Count 
MILjjTD 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Error 
Count 
m 

o 
o 
o 
o 
o 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
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2.17 SYNCHRONIZATION AND BIT COUNT INTEGRITY 

2.17.1 Objective 

The objective was to determine the synchronization time and bit 
count integrity (BCI) characteristics of the test item. 

2.17.2 Criteria (EL-CP0138-0001A) 

a. The TD-1069 shall acquire synchronization and BCI on a channel 
within 400 milliseconds (msec) 80 percent of the time following applica- 
tion of a signal to the input of the receiver section.  (Approved 
Waiver No. 6A) 

b„ The TD-1069 shall be capable of maintaining absolute BCI on a 
channel basis for a period of 24 hours in a random error environment of 
1 error in 10^ bits at a confidence level of 99 percent.  (Para 3.3.1.1) 

2.17.3 Data Acquisition Procedure 

a. The synchronization/BCI acquisition time was measured as part 
of a daily operational check during the reliability test (para 2.42). 
The test configuration was as shown In figure 4. The time differential 
between application of a test signal and acquisition of synchronization/ 
BCI was determined by activating the synchronization/BCI acquisition 
mode on the ECOM test äet.  The time in msec was displayed directly on 
the test set. 

b. The long term BCI was measured during the systems capability 
test (para 2.21). The BCI was determined by continuously monitoring 
the BER. An evaluation was made on each error burst to determine 
whether all twelve voice-band channels were affected or whether only 
one channel was involved. Any error burst that could be attributed 
to a transmission disturbance not chargeable to system performance 
(e.g., power outage) was not counted as a loss of BCI. 

c. A mathematical analysis was conducted to determine the statis- 
tical limits on the synchronization/BCI acquisition time and maintenance 
of BCI. 

2.17.4 Results 

a. Results of the synchronization/BCI acquisition time tests are 
shown in table XIV. 

b. Results of the long term BCI tests are shown in table XVII. 
A dropout is equivalent to a loss of BCI. 
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2.17.5 Analysis 

i ^ictribution of times to acquire BCI, the 
a  Assuming a normal distribution 

following computations were made: 

«Samole mean:  256.3 msec 

A —* f;--; ^V oH-c: iü - 0.S6 
Point estimate probability or _ -        167 

„ . u ,5 percent confidence ctat 80 percent o£ the ti»e BCI .iU be 

b. Pha^l—L 

Tbe mean-time-between-total dropouts was 
321 

96 
=3.3 hours 

Phase II 
130 „ 

The mean-time-between-total dropouts was — -  65 hours. 

.  -1-« -la assumed to be constant (implying an 
"au 5^:tX Ä^U'*. oS^^t. pro^ili«, of ecoo»- 

^rns a ^tiw Sesl»; «1th no totol dropoute Is: 

Phase JL 

P(24 hours) - expCr^i) - 0.0007 
V 3.3 

Phaee II 

P(24 hours) - expC^) ;= 0-69 

65 

d. The test item met the cr 
iterion for acquiring BCIin 1 400 msec. 
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TABLE XIV. BIT COUNT INTEGRITY ACQUISITION TIME 

SN 9  SN 9  SN 12 SN 12  SN 13  SN 16 SN 16  SN 24 SN 24 
(msec) (msec) (msec) (mBecJ  (msec)  (msec) (msec)  (msec) (msec) 

380 403* 351 204 290 256 203 316 295 
202 205 213 403* 37 302 216 35 456* 

243 309 24 15 203 30 125 440* 255 
326 191 224 205 205 205 204 13 24 
422* 18 812* 205 261 203 401* 590* 290 
56 432* 336 345 200 217 197 399 

202 202 203 218 421* 12 68 429* 

15 422* 296 316 318 203 206 293 
210 265 466* 206 41 204 203 199 
204 215 410* 210 200 312 25 175 

13 370 202 208 205 398 210 400 

419* 759* 410* 319 391 237 341 199 

284 119 30 499* 192 322 801* 

401* 205 380 315 318 122 52 

210 203 173 210 210 203 203 

203 205 269 384 310 194 339 

359 54 205 396 202 189 

195 370 366 591* 

18 394 188 45 

207 351 417* 195 

399 207 203 396 
208 204 202 205 
202 423* 204 196 
229 205 34 205 
202 384 428* 206 

Note: Total Readings - 167. 
*24 exceed 400 msec (14.4 percent). 
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2,18     COMPATIBILITY WITH FIELD WIRE AND CABLE 

2.18.1 Objective 

The objective was to determine the maximum distance effective 
communications can be established between two TD-lOög's when inter- 

connected by field wire and field cable. 

2.18.2 Criteria  (EL-CP0138-0001A, para 3.2) 

The multiplexer section of the TD-1069 shall be capable of inter- 
facing with a demultiplexer section via wire line transmission paths 
which may consist of up to 3 miles of WF-16 and up to 1000 feet of 

WM-130. 

2.18.3 Data Acquisition Procedure 

a. The test will be set up as shown in figure 2 except that the 
10-1069's will be interconnected via field wire/field cable. The output 

of the data generates was set to 9600 b/s. 

b. A 1-mile segment of WF-16 field wire was Inserted between the 
TD-lOeg's. A 5-minute block of test data was transmitted through the 
equipment and the resultant errors, if any, were noted. 

c. The procedure described in paragraphs a and b above was 
repeated with 1-mile segments of WF-16 added until 4 miles of WF-16 

was reached. 

d. The procedure above (para b) was repeated using 1000-foot 
segments (four 250-foot assemblies) of CX-4566 until 5250 feet was 

reached. 

e. The procedure above (para b) was repeated with combinations 

of WF-16 and CX-4566 as follows: 

(1) One mile of WF-16 and 2000 feet of CX-4566. 

(2) One mile of WF-16 and 3000 feet of CX-4566. 

(3) Two miles of WF-16 and 1000 feet of CX-4566. 

(4) Two miles of WF-16 and 2000 feet of CX-4566. 

(5) Three miles of WF-16 and 1000 feet of CX-4566. 
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f. The procedure above (paras a through e) was repeated using WD- 
1 field wire in place of the WF-16. 

g. Subscriber loops were simulated as shown in figure 14.  The 
test described in paragraphs a through f above was repeated. 

h.  The entire procedure was repeated using two test items (SN 10 
and 16). 

2.18.4 Results 

a. The maximum separation between MUX input and output ports using 
WF-16 was 4 miles (dry conditions) and 3 miles (wet conditions) for 
error free transmission. All other configurations tested (as listed in 
paragraphs 2.18.3d and e) provided error free transmission. 

b. The maximum separation between channel input and output ports 
using WF-16 (dry conditions) was 5 miles for error free transmission. 
All other configurations tested (as listed in paragraph 2.18.3d and e) 
provided error free transmission. 

c. Test results using WD-1 in place of the WF-16 were the same as 
described in paragraphs a and b above. 

2.18.5 Analysis 

The test item met or exceeded the criteria during each portion of 

the subtest. 
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2.19    COMPATIBILITY WITH TACTICAL TELETYPE 

2.19.1 Objective 

The objective was to determine the operational characteristics of 
the test Item when processing teletype (TTY) traffic. 

2.19.2 Criteria  (EL-CP0138-0001A, para 3.2.5) 

a. For TTY traffic, a 1200-b/s channel shall be enabled to accept 
and produce low level balanced TTY transmission at speeds as follows: 

(1) ASCII 10.0 unit start-stop at 75.0 and 150.0 b/s. 

(2) BAUDOT 7.0 unit start-stop at 45.50 ±0.09, 50.0, and 
75.0 b/s. 

(3) BAUDOT 8.0 unit start-stop at 45.50 ±0.09, 50.0, and 
75.0 b/s. 

b. TTY signal speeds shall be within ±5 percent of the rates 
specified in paragraph a above except as Indicated and shall have less 
than 5 percent bias distortion. 

c. The receive section of the TD-1069 shall demultiplex TTY 
signals with less than 20 percent mark to space, bias, or end distortion. 

2.19.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 15. 

b. TTY messages in the following format and speeds were trans- 
mitted through the TD-1069's: 

(1) ASCII 10.0 unit start-stop at 75 b/s. 

(2) ASCII 10.0 unit start-stop at 150 b/s. 

(3) BAUDOT 7.0 unit start-stop at 45.5 b/s. 

(4) BAUDOT 7.0 unit start-stop at 50 b/s. 

(5) BAUDOT 7.0 unit start-stop at 75 b/s. 

(6) BAUDOT 8.0 unit start-stop at 45.5 b/s. 

(7) BAUDOT 8.0 unit start-stop at 50 b/s. 

(8) BAUDOT 8.0 unit start-stop at 75 b/s. 
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c. The end, bias, and total distortion at the receive end of the 
link, was recorded for each message transmitted. 

d. The test (para b above) was Initially run with zero distortion 
In the TTY messages. The test was repeated with 5 percent marking bias, 
5 percent spacing bias, and 5 percent switched bias distortion added to 
each message. 

e. Compatibility tests were also conducted between the TD-1069 and 
Forward Area Tactical TTY AN/UGC-75 during the systems test (para 2.21). 
"Quick-brown-fox" test messages were transmitted through the various 
system configurations (one per hour) and the receive copy was checked 
for errors. 

2.19.4 Results 

Test results are shown in tables XV and XVI. 

TABLE XV. COMPATIBILITY WITH TTY TEST RESULTS, 
ASCII 10.0 UN71 START-STOP 

Input 
Signal 

Distortion 
(%) 

75 
Output Signal Distortion (%)  

Baud Rate        150 Baud Rate^ 
End Bias Total End Bias Total 

5 Spacing 
5 Marking 
5 Switching 

2-1/4 
2 
2-1/4 
2-1/4 

2-1/2 
7-3/4 
7-1/2 
7-1/2 

2-1/2 
7-3/4 
7-1/2 
7-1/2 

9 
9-1/2 
9-1/2 
7 

9 
10-3/4 
11 
11 

9-1/2 
10-1/2 
11 
11 

TABLE XVI. COMPATIBILITY WITH TTY TEST RESULTS, BAUDOT 

Input 
Signal 

Distortion 
(%) 

  Output Signal Distortion (%)  
45.5 Baud Rate     50 Baud Rate     75 Baud Rate 

End "Bias  Total  End Bias  Total  End Bias  Total 

7.0 Unit Start-Stop 

5 Spacing 
5 Marking 
5 Switching 

5 Spacing 
5 Marking 
5 Switching 

1/2 
1 
1/2 
10 

0 
1 
1/2 
1/2 

1 
5-1/2 
6 
6 

1 
5-1/2 
6 

10 

0 
0 
0 

11 

0 
3-1/2 
3-1/2 
7 

0 3 3 3-1/2 
7 3 7-1/2 7-1/2 
7 3 8 8 

11 11 7-1/2 12 

8.0 Unit Start-Stop 

1 
5-1/2 
5-1/2 
5-1/2 

1-1/2 
5-1/2 
5-1/2 
5-1/2 

0 
0 
0 
0 

0 
6-1/2 
6-1/2 
6-1/2 

1 
6-1/2 
6-1/2 
6-1/2 

2 2 
3 7-1/2 
3 7-1/2 
3 8 

3-1/2 
7-1/2 
7-1/2 
8 
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2.19.5 Analysis 

The maximum output distortion found during the test was 12 percent. 
The TD-1069 meets the requirement of not more than 20 percent output 
distortion. There were no compatibility problems found during the 
systems test between the AN/UGC-75 and the TD-1069.  All transmissions 
were error free. 
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2.20 COMPATIBILITY WITH THE TD-1065 

2.20.1 Objective 

The objective was to determine the operational characteristics of 
the test Item when Interconnected via the TD-1065 data buffer. 

2.20.2 Criterion (EL-CP0138-0001A, para 3.1) 

The TD-1069 shall provide a digital data transmission capability 
when used In conjunction with the TD-1065. 

2.20.3 Data Acquisition Procedure 

This test was conducted in conjunction with the systems test 
(para 2.21) where the TD-1069 was used as digital subscriber terminal 
equipment. 

2.20.A Results 

There was no evidence of any compatibility problems between the 
TD-1065 and TD-1069 except for the l-mlle of field wire satisfactory 
transmission limit encountered during the TD-1065 test program. 

2.20.5 Analysis 

The field wire limit encountered during the TD-1065 test program Is 
not attributed to the TD-1069 since transmission from a TD-1069 to a 
TD-1065 was satisfactory; whereas, transmission from a TD-1065 to a 
TD-1069 was not. 
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2.21    COMPATIBILITY WITH ATACS  TRANSMISSION SYSTEMS 

2.21.1 Objective 

The objective was to determine if the operational characteristics 
of the test item are compatible with the various equipments and configu- 
rations of the Army Tactical Area CommunicatlonB Systems (ATACS). 

2.21.2 Criteria 

a. The TD-1069 shall provide a 24-channel digital data transmission 
capability when used in communication centers of the ATACS.  (EL-CP0138- 

0001A, para 3.1) 

b. Installation of the TD-1G69 into ATACS assemblages shall not 
degrade operation of the associated terminal equipment or the TD-1065. 

(MN for TD-1069, para VIa(3)(h)) 

2.21.3 Data Acquisition Procedure 

a. Systems test configurations were set up as shown in figures 16 
through 23.  TD-KtöS's and TD-1069's were installed in modified ATACS 

assemblages as indicated below: 

Assemblage TD-1065   TD-1069 

Telephone Terminal AN/TCC-61 5 0 
Telephone Terminal AN/TCC-65 2 0 
Telephone Terminal AN/TCC-69 2 2 
Telephone Terminal AN/TCC-72 2 2 
Telephone Terminal AN/TCC-73(V)2 5 0 
Radio Terminal AN/TRC-117 2 2 
Radio Terminal AN/TRC-145 2 2 

All voice/data subscriber circuits were connected through a technical 
control center AN/TSQ-84 to provide a routing and circuit testing capa- 
bility. Digital subscribers were then connected to the system through 
the AN/TSQ-8A via 26-pair cable (CX-4566) as shown in figure 24. 

b. BER/BCI tests were run on each test configuration in 24-hour 
blocks except as indicated in table XVII. Test instrumentation and equip- 
ment performance were monitored continuously during each test. Teletype 
"quick-brown fox" messages were transmitted through the system at a rate 
of one per hour. Received TTY copy was checked for errors. 

c. Systems testing was conducted in two phases. Phase I was con- 
ducted using the single link configurations shown in figures 16 through 23. 
All testing was conducted in the 12-channel mode of operation except for 
Link A testing which was in a 24-channel mode. Channel loading was as 
shown in figure 24. Phase II was conducted on both single and tandem link 
configurations. Phase II was initiated after a joint ECOM/USAEPG investi- 
gation of the BCI dropout problem revealed during Phase I was completed. 
Several problem areas identified during the investigation were eliminated 
or minimized prior to initiation of Phase II. Single channel loading was 
used during Phase II. Phase II tests were conducted in both 12- and 24- 

channel modes. 
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2.21.4 Results 

The test results are tabulated in table XVII. 

TABLE XVII.  SYSTEM CONFIGURATIONS TEST RESULTS 

Test 
No. Test Configuration 

Total  Total   Test 
Power   Drop-  Random Length 
Source  outs*  Errors  (hrs) 

(Phase I) 

1 Link A (40-mile cable system) 

2 Link A (Hi-mile between assemblages) 

3 Link A (40-mile cable system) 

4 Link B 

5 Link C 

6 Link D 

7 Link E 

8 Link F 

9 Link G 

10 Link H 

11 Link H 

12 

13 

14 

Link H (10-204 in TRC-110 
replaced with TD-754) 

Link H-A (loop-back to provide 
GRC-103 (band I) only) 

Link H-B (loop-back to provide 
GRC-103 (band IV) only) 

Phase I Totals 

(Phase II) 

1 Tandem Links (Link C, Link H, 
Link H, Link C) 

2 Tandem Links (Link C, Link C) 

3 Test No. 2 in 24-channel mode 

4 Link H 

Phase II Totals 

Gen 4 0 24 

Co mm 1 13 24 

Gen 1 2 17 

Gen 4 3 24 

Gen 0 3 24 

Gen 4 0 24 

Gen 5 7 24 

Gen 2 0 24 

Gen 7 0 24 

Gen 25 31 24 

ConnD 14 39 24 

Gen 12 0 24 

Comm 10 85 16 

Conun 7 0 24 

96 183 321 

Comm     1 

Comm     0 

Comm     0 

Comm      \_ 

2 

14 39 

4 39 

78 28 

33533 24 

33629 130 

*A dropout Is defined as a loss of system 
loss of BCI. 

synchronization resulting in a 
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2.21.5 Analysis 

a. The TD-1069 provided access for 24 channels of digital data into 

the ATACS trunkihg system. 

b. During Phase I testing, the systems did not provide a satisfac- 
tory digital transmission capability as exhibited by the excessive number 
of dropouts occurring during the testing. The cause of these dropouts 
could not be determined at that time. Later, during a joint ECOM/USAEPG 
investigation using link configuration H as a test bed, several sources 
of dropout and error bursts were identified and observed as follows: 

(1) Error bursts occurred during lightning storms.  Errors 
were observed to be occurring coincidently with lightning strikes in the 
vicinity of radio receivers. Also, rain storms between transceivers in- 

creased the ambient error rate. 

(2) Switching generators, while transmitting data, sometimes 
produces dropout/error bursts. They are considered to be due to momentary 
loss of power or switching transients on the power line. 

(3) An intermittently defective TD-754 was isolated at the radio 
relay site. This TD-754 was used during the Phase I testing. 

(4) Ringing the radio order wire signaling circuit does, in some 

cases, produce errors. 

The above are considered to be the primary causes of the dropouts observed 

during the Phase I tests. 

c. Phase II testing was conducted after replacing the defective 
TD-754 and using commercial power only. The system performance during 
phase II showed a significant improvement over Phase I. The BER exhibited 
durlwg the testing is considered insignificant in view of the total number 
of data bits transmitted except for Test No. 4 where 33533 erros were 
accumulated.  19983 of the 33533 errors during Test No. 4 were accumulated 
over a 2-hour period during a rain storm including lightning at the re- 
ceiver terminal. Only two dropouts occurred during Phase II; whereas, 96 
occurred during Phase I testing. This is considered to be a satisfactory 

level of performance (see also para 2.16.5). 

d. It is considered that the problems encountered in establishing a 
satisfactory digital circuit transmission quality during this test identify 
a need for system/technical control procedures and test equipment which 
are not currently included in the system configuration.  The analog test 
equipment and procedures currently available to operator/technical con- 
trollers do not evaluate the digital transmission capabilities of the 
various systems; therefore, the digital circuit quality would be unknown 

throughout a mission. 
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2.22    POWER 

2.22.1    ObUctive 1    ob-jecta-ve 

The »»active «»1rcttrrtrIuur rx p-«-- «"- 
the test item when subjected to varx 

and frequency. 

2.22.2 Criteria (EL-CP0138-0001A) 2 Criteria v»*^*"-— ,    KI« 
                         i reolaceable subassembly 

a  The power supply shall be an ^ wlW necessary for the 
of ^e'TD-lOe?. and shall provide aU ^^ J^ ^^^^ .^ 

operation of the internal cir^u"^ 
not exceed 125 watts.  (Para 3.3.3) 

b. The equipment ^*J^£.^^™*^  ^ 
having the following steady state voltag 

3.3.3.1) 

(1) Voltage: 115 Vac ±10 percent. 

(2) Frequency: 

(a) 50 Hz ±5 percent. 

(b) 60 Hz ±5 percent. 

(C)    400 Hz ±5 percent. 

, 22 3    DataJ^cau^Uion_Procedure 
z iSi  o      The test item was 

a.    The test was set up as shown in ^^te;    ainmete      and watt- 

the ranges shown in paragraph 2.22.- below 
. f«. «t least 15 minutes at each 

c.    The test item «f.^^f^Lmitted through three channels 
data point.    Digital test data «*«" 600 b/s, channel 16 at 
fÄnutes each as g^^^^ resultant bit errors, if 

r ^^refer Sid! ff the channel were noted. 

2-66 

^ .. ^-^ _.....: ^^ ..ja^-l„.U.^^^..J.^.;,.:, ■ .^^■■-^.^.■,-^^^H..a^.^.:^^.,^J^^Jfd^^^^it.aMMM 



i immimim immmmn u   mi^m^m mm ^^^mammmmm 

2.22.4 Results 

The test items operated satisfactorily under each power variation 
condition.  There were no bit errors detected for any power condition. 
The power consumption for test item condition was approximately 90 
watts. The voltage, frequency, current, power, and bit error measure- 
ments for each test condition for test item SN 10 are shown in table 
XVIII. The results obtained on SN 20 were very similar, the only 
difference being slight variations in current readings. 

TABLE XVIII. POWER VAR] lATIONS TE ST RESULT S (SN 10) 

Voltage Frequency 
(Hz) 

Current 
(amperes) 

Power 
(watts) 

Bit Errors I 

(Vac) 600 b/s 4800 b/s 9600 b/s 

103 47 1.2 90 0 0 0 
127 47 1.05 90 0 0 0 

103 50 1.2 90 0 0 0 
127 50 1.1 90 0 0 0 

103 53 1.1 90 0 0 0 
127 53 1.2 90 0 0 0 

103 57 1.2 90 0 0 0 
127 57 1.1 90 0 0 0 

103 60 1.2 90 0 0 0 
127 60 1.05 90 0 0 0 

103 63 1.2 90 0 0 0 
127 63 1.1 90 0 0 0 

103 380 1.15 90 0 0 0 
127 380 1.0 90 0 0 0 

103 400 1.1 90 0 0 0 
127 400 1.0 90 0 0 0 

103 420 1.15 9€ 0 0 0 
127 420 1.0 90 0 0 0 

2.22.5 Analysis 

Tho test item is capable of operating from various 50, 60, and 
400 Hz I'ower sources without degradation of performance. 
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2.23 ALARMS 

2.23.1 Objective 

The objective was to determine the capabilities of the visual and 
audible alarms to alert the crew to system malfunctions. 

2.23.2 Criteria (EL-CP0138-0001A) 

a. Failure alarms for channel, common, power supply, and Inter- 
unlt signals shall be provided in the TD-1069. Provisions shall be 
made within the TD-1069 for remoting.of an alarm condition.  All alarm 
detection circuits shall be operational within 1 second after power 
application to the TD-1069.  A time guard of 1 second delay shall pre- 
vent intermittent alarm indications. Alarm conditions shall be removed 
automatically when proper operation is restored.  (Para 3.11) 

b. A push button switch shall be provided on the front of the 
equipment so that the audible signal can be turned off for each occur- 
rence.  The operation of this signal shall be such that if the equipment 
were to recover from a failure after the audible alarm has been turned 
off, the audible signal will operate until the switch is returned to the 
normal position.  Operation of the alarm ON-OFF switch shall turn off 
the audible signal without delay.  (Para 3.11.1) 

2.23.3 Data Acquisition Procedure 

a. The test was set up as shown in figure 4. 

b. The Input signal connectors, MUX IN and CH IN, were disconnected, 
in turn, and the status of the alarms was noted. 

c. Correct operation of the audible alarm switch was verified 

during step b above. 

d. Correct operation of the remote alarm facility was verified by 
connecting a voltmeter across the pins of the remote alarm connector. 
The voltmeter was observed as the alarms were activated and the dc 
closure was verified. 

2.23.4 Results 

Operation of all alarms and controls was satisfactory. 

2.23.5 Analysis 

Performance of the failure alarms and controls was in accordance 

with the criteria. 
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2.24    BUILT-IN TEST FACILITY 

2.24.1 Objective 

Th« obiective was to determne the. operational characteristics of 
the built-i test and fault location equipment and the capabilities of 

the test item to be maintained while in operation. 

2.24.2 Criteria (EL-CP0138-0001A) 

a  The TD-1069 shall have an integral test facility for the 

mea—, testing, -d monitoring of signals^ an out of ^^ 

TD-1069 and of the operation of the^f "^^"c power supply 
shall include test oscillators, r^^^^^^e  failure to a 
voltages, and GO NO-GO fault location circuitry to IBOJ.«* 

rarticular plug-in printed circuit card.  (Para 3.7) 

b. The internal test facility ^^^^r^J^St^ormar7 

be operated without interrupting ^f "^^..^f^u^ plug-in sub- 
system operation.  Removal of the integral ^^^^ 3^) 
assembly shall not affect operation of the TD-1069.  (Faia 

c. The test facility shall permit the operator -Jo-te defective 

channels.  (Para 3.7.1) 

2 24 3 Data Acquisition Procedure 

TD-1069's and to isolate faults. 

moving the built-in test faLl^y ^ ,.8   set up a3 shown in figure 4. A 

operation of the ^^^^re"^ of the plug-in module. The 
BRR test was run prior to and arcer voltage monitoring 
error rate was also monitored during 0Pe[ati™ f',, ,SN 22 and 24) 
facility and alarm reset/lamp test switch.  TD-1069 s .^ 

were used in this evaluation. 

built-in teat ^1"? " ^^""Je inserted In the  test Item and the 

^ir/»d ree-ttTl V^T^^^^ ^ 
TD-10691s   (SN 22 and 24) were used in this evaluation. 
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2.24.4    Results 

a  It was noted during the test that not all defects could be 
isolated using the built-in test facility (see para c below).  The 
facilities provided for monitoring internal dc voltage levels and 
operational status were found to be satisfactory. 

b. It was found that the 10-1069's could be operated with the 
built-in test facility plug-in module removed without degrading per- 
formance.  Also, operating the built-in test facility did not interfere 

with normal operation. 

c. The results of the fault location procedures evaluation are 

shown in table XIX. 

TABLE XIX.  FAULT LOCATION TEST RESULTS 

Module Defect 

A7, Port Card 

A2, Xmit Timing 
and Control Card 

A3, RCV Timing 
and Control Card 

A4, Auto Channel 
Assignment Card 

A17, Ref Frequency 
Generator Card 

A18 Frame Sync Card 

R56 shorted to ground 
(BITE B held high) 

TP E6 shorted to ground 
(OVERHEAD held high) 

TP E2 shorted to ground 
(subframe counter H output held low) 

TP El shorted to ground 
(accumulator Q outputs held low) 

TP E3 shorted to ground 
(R32 kHz held low) 

TP E5 shorted to ground 
(RST-PO held low)  

Isolated 

No 

Yes 

Yes 

No 

Yes 

No 

2.24.5 Analysis 

a  The built-in test facility was found to be adequate for measure- 
ment and monitoring of signals in and out of the TD-1069 and dc power 

supply voltages. 

b  The built-in test facility plug-in module could be removed 
without interfering with normal operation. Operation of the facility 

did not interrupt traffic. 

c  The built-in test facility was found to be inadequate for isola- 
tion of defective plug-in modules.  Three of the 6 known defects could 
not be isolated using the built-in facility and the procedures detailed 

in the technical manual.  (Shortcoming) 
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2.25  INTERCHMÜEABILITY 

2.25.1 Objective 

The objective was to determine the mechanical and electrical inter- 

changeability of like parts. 

2.25.2 Criterion (EL-CP0138-0001A, para 3.21) 

Interchangeability between like assemblies, subassemblies, and 
replaceable parts shall be in accordance with Requirement 7 of MIL-STD- 

454D. 

2.25.3 Data Acquisition Procedure 

All of the channel modules, the common modules, and the power 
supplies in two units (SN 10 and 16) were interchanged and operational 

checks (para 2.4.3) were conducted on each. 

2.25.4 Results 

The results of the operational checks were satisfactory.  It was 
noted that some of the plug-in modules were difficult to seat. The 
power supply modules were found to be extremely difficult to seat in 

some cases. 

2.25.5 Analysis 

The test item parts and assemblies were found to be electrically 
interchangeability.  The mechanical problem of seating the modules could 
impact mission performance since it does delay corrective maintenance 
actions.  The problem with the power supply modules is significant 
enough to be classified a shortcoming. 
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2.26 HIGH TEMPERATURE 

2.26.1 Objective 

The objective was to determine the ability of the test item to with- 

stand the effects of high temperature extremes. 

2.26.2 Criteria (EL-CP0138-0001A, para 3.13b) 

The equipment shall be operable without degradation In specified 
performance at ambient temperatures up to +1450F.  The equipment shall 
withs^nd exposure, non-operating, to ambient air temperatures as high 

as 160OF. 

2.26.3 Data Acquisition Procedure 

a. Two test items (SN 10 and 16) were ■^•ct^T
t° ^^g lloB 

perature test as specified in Method 501. Procedure II of MIL-STD-81QB. 

The temperature in step 4 was 160OF and 145 F in step 7.. 

b. Performance checks (para 2.4.3) were made before, during, and 

after testing. 

2.26.4 Results 

Both items performed satisfactorily before, during, and after the 

test. There was no evidence of physical deterioration. 

2.26.5 Analysis 

The test item is capable of withstanding the effects of high tem- 

perature extremes without degradation. 
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2.27 LOW TEMPERATURE 

2.27.1 Objective 

The objective was to determine the ability of the test item to with- 
stand the effects of low temperature extremes. 

2.27.2 Criteria (EL-CPO138-OO01A, para 3.13c) 

The test item shall be operable without degradation in specified 
performance at ambient temperatures down to -25 F.  The equipment shall 
withstand exposure, non-operating to ambient air temperatures as low 

as -70OF. 

2.27.3 Data Acquisition Procedure 

a. Three test items (SN 10, 16, and 20) were subjected to the low 
temperature test as specified in Method 502, Procedure I of MIL-STD-810B. 
The low storage temperature was set at -70 F for a period of 2 hours 
after stabilization.  The low operating temperature was -25 F. 

b. Performance checks (para 2.4.3) were made before, during, and 

after testing. 

2.27.4 Results 

a. An initial low temperature test was conducted on two items 
(SN 10 and 16). Both items failed to operate at the low temperature 
extreme. Heavy frost was noted on the items. 

b. At the request of ECOM, a second test was conducted on SN 16, 
During this test, SN 16 operated properly at the low temperature extreme. 

c. A third test was conducted on SN 10 and SN 20.  These items 
performed satisfactorily before, during, and after this test. 

d. There was no evidence of any physical deterioration to any of 

the items tested as a result of the tests. 

2.27.5 Analysis 

The cause of the failure of the two test items during the first 
low temperature test could not be determined. The only difference 
between the first test and the two following tests was the presence 
of heavy frost on the test items.  It is considered that the test 
item met the criteria since all items tested passed the second and 
third teats and the failures during the first low temperature test were 

not repeated. 
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2.28 HUMIDITY 

2.28.1 Objective 

The objective was to determine the ability of the test item to with- 
stand the effects of a highly humid environment. 

2.28.2 Criteria (EL-CP0138-0001A, para 3.13d) 

The test item shall be operable, without degradation in specified 
performance, and sustain no physical damage, during and after prolonged 
exposure to extreme high humidities as encountered in tropical hot 
coastal desert or other high humidity areas. 

2.28.3 Data Acquisition Procedure 

a. Two test items   (SN 21 and 22) were subjected to the humidity 
test as specified in Method  507,  Procedure  II of MIL-STD-810B. 

b. Performance checks   (para 2.4.3) were made before,  during,  and 
after testing. 

2.28.4 Results 

a. At the end of the first 48-hour humidity cycle, the two test 
items failed to power up.  The two power supply modules Al (SN 2 and 8) 
were replaced and normal operation was restored. At the end of the 
second 48-hour humidity cycle the test items again failed to operate. 
The problem was traced to the power supply modules (SN 12 and 25).  The 
humidity test was then completed with the two test items in a non- 

operating mode. 

b. At the completion of the humidity test, the items were visually 

examined. The following deterioration was noted: 

(1) Rust on the front cover retaining screws. 

(2) White colored substance on power and phone ON/OFF switches. 
There was rust colored substance under the phone switch on SN 21. 

(3) Red colored substance on back of the switch gate assemblies 

at the solder junctions. 

(4) There was evidence of conformal coating deterioration 
(bubbling and clouding) on all printed circuit boards. This was 
especially bad on the frequency generator card in SN 21 and the BITE 
card in SN 22. There was rust on the crystal housing on the frequency 

generator card in SN 21. 

(5) Inside the top cover, there was minor rust and corrosion 

on various solder terminals and hardware. 
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(6)  Inside the back cover, the back plane wire wrao nlns 
showed white and reddish brown substances on and near the pins! 

r-oc^.   (7) ,In8ide the Power suPPly module, there was rust and cor- 
rosion on various components and terminals.  The printed circuit Soard 
inside the power supply showed the same conditions as paragraph (4)above. 

c.  Except for the defective power supply modules the (-««<- <«.«»« 
operated satisfactorily at the conclusion of the humidltj test! 

2.28.5 Analysis 

1. coiidSd'f ^ficlS! PO"er mWly n'0dules d"rl"8 '»• "mmKilty test 

is co';id^d
p
a

hy:LcrLo^^or"lon as a rssult °f tte ^ -^—t 
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2.29    ALTITUDE 

2.29.1    Oblectlve 

The objective was  to deterge  the ability of   the test item to with- 
stand  the  effects of high altitude storage and operation. 

2  29  2    Criteria    (EL-CPOi38-0001A,  para  3.13a) 

performance at altitudes up to ^  , f 
shall withstand air transportation up to 17,500 teet. 

2 29  3    Data Acquisition Procedure 

that  the altitude in  step 2 was  17,500 feet. 

u    i      {„.r-n 1 L 1}  were made before,  during,   and b.     Performance  checks   (para  2.^.J;  were 

after  testing. 

2.29.4 Results 

The test item performed satisfactorily before during, and after 
the test.  There was no evidence of physical deterioration, 

2.29.5 Analvtle 

The test item is capable of withstanding the effects of high altitude 

storage and operation without degradation. 
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2.30 DUST 

2.30.1 Objective 

The objective was to determine the effects of blowing sand and dust 
around the exterior of a mobile assemblage on a test item mounted within 
the assemblage. 

2.30.2 Criteria  (EL-CP0138-0001A, para 3.13e) 

The equipment, in both operating and non-operating condition, shall 
withstand exposure to sand and dust particles with wind speeds of 35 
knots surrounding the mobile enclosure containing the equipment, and 
shall be resistant to dust that may accumulate within the enclosure as a 
result of operator activity. 

2.30.3 Data Acquisition Procedure 

a. The test item (SN 16) was subjected to the dust test as specified 
in Method 510, Procedure I of MIL-STD-810B with the exception that the air 
velocity in steps 1,  2,  and 3 was 20 ±30 feet per minute  (to simulate 
the effect of  a 35-knot wind outside a mobile assemblage on equipment 
mounted within the enclosure). 

b. Performance checks  (para 2.4.3) were made before and after 
testing. 

2.30.4 Results 

The test item performed satisfactorily before and after testing. 
There was no evidence of deterioration as a result of dust penetration. 

2.30.5 Analysis 

The test item is capable of withstanding the effects of blowing 
sand and dust as part of a mobile assemblage without degradation. 
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2.31.5 Analysis 

a.  The physical deterioration as a result of the salt-fog atmosphere 
is considered a shortcoming. 

b. The performance defects 
elusion of the test could not be 
environment. It is difficult to 
was cracked or when the LED was 
existed when the test Items were 
point of failure by the salt-fog 
performed satisfactorily after c 
SN 17 are not attributed to the 
considered to have met the crite 

in SN 17 that were found at the con- 
directly attributed to the salt-fog 
determine when the integrated circuit 

damaged.  These conditions probably 
received and were aggravated to the 
environment.  Since one item (SN 20) 
leaning and drying and the failures of 
salt-fog environment, the test item is 
rion from a performance standpoint. 
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2.32 FUNGUS 

2.32.1 Qblective 

The objective was to determine the susceptibility of the test item 

to fungal growth. 

2.32.2 Criteria (EL-CP0138-0001A, para 3.1Jg) 

The test item shall provide no nutrients in materials, coating, or 
contaminant form or support fungal growth.  Only inherently fungus 
resistant grades of materials, per Requirement 4 of MIL-STD-A54D, shall 

be used. 

2.32.3 Data Acquisition Procedure 

a  The test item (SN 17) was placed in the fungus chamber and con- 
ditioned for 24 hours at a temperature of 84° +1.5°? with a minimum 

relative humidity of 95 percent. 

b.  After conditioning, the test item was inoculated with a fungal 

spore suspension consisting of the following fungi: 

(1) Aspergillus flavus 

(2) Aspergillus niger 

(3) Aspergillus versicolor 

(4) Penicillium funicolosum 

(5) Chaetomium globosum 

c  The fungi were from 28-day-old cultures grown on potato dextrose 
agar. in screw-cap bottles.  Chaetomium globosum was grown on sterile 
strips of filter paper on mineral salts. The spores were ^rvested in 
accordance with the procedures described in MIL-STD-810B Method 508, and 
inoculated onto the test item which was then placed in the fungus chamber 
and incubated for 28 days. After the test period, a visual examination 
of external and internal parts surfaces was made for microbial growth 
and corrosion. Micro-organisms found growing on different substrates 

were aseptically removed for further study. 

2.32.4 Results 

a. The following areas of the test item (SN 17) supported fungal 

growth: 

(1) Exterior surface. A uniform moderate growth of Aspergillus 
flavus and a negligible amount of Aspergillus niger were observed on the 

exterior surface of the test item. 
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(2) Top interior.  The wire ties maintained a moderate amount 
of Aspergillus veraicolor and spotted colonies of Penicillium funiculosum. 
The voltage select switch and the ON/OFF terminal switch (telephone) 
supported a moderate growth of predominantly Penicillium funiculosum and 
Aspergillus niger with sparse colonies of Aspergillus flavus.  The EMI 
gaskets were highly infected with Penicillium funiculosum.  Aspergillus 
flavus and Aspergillus niger grew moderately on the RFI filters which 
were heavily corroded near the terminal studs. 

(3) Back interior.  The gaskets and all the data connectors 
allowed moderate amounts of fungi to grow.  Aspergillus flavus was the 
predominant species isolated. Aspergillus niger was also found growing 
in these areas to a lesser extent. 

(4) Front panel (external).  Growth on the alarm reset was 
heavy.  Samples taken from this area were later identified as Aspergillus 
niger and traces of Penicillium funiculosum.  Growth on the alarm func- 
tional and traffic lights was Aspergillus niger and Aspergillus versicolor. 
Aspergillus flavus in moderate amounts and Aspergillus niger in more 
concentrated amounts were isolated from the surfaces of the phone con- 
nectors, voltage indicators, and the meter selector. The tracks to the 
PCB cards supported a moderate uniform growth of primarily Aspergillus 
niger and Aspergillus flavus with only small traces of Penicillium 

funiculosum. 

(5) Power supply.  Aspergillus flavus and Penicillium funiculosum 
were found growing in moderate amounts on the diodes, capacitors, and 
transformer. A slight amount of corrosion was observed on the diodes 
and capacitors. 

(6) Chaetomium globosum was not isolated from any of the 
surfaces tested but was present in the controls set out within the 

chamber. 

b.  There was no damage or discoloration to the surface of the test 

item. 

2.32.5 Analysis 

a. Electrical wire ties and rubber gaskets when attacked by fungi 
over an extended period may cause them to become weak, break off, or 
come loose.  The gaskets and ties should not be made of materials sub- 
ject to fungi attack. 

b. The surfaces of the tracks of the PCB cards must be sprayed 
with a suitable fungicide whenever fungus resistant material cannot be 

substituted. 
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c  Although fungi were observed on the coating of the transformers, 

the growth was not extensive and should not affect the component for a 
considerable length of time.  Similarly, other areas of 8^ "oted 
were light and will not have any effect on the operation of the unit. 

d. The physical deterioration of the test Item caused by fungal 

growth Is considered a shortcoming. 
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2.33 VIBRATION 

2.33.1 Obiective 

The objective was to determine the ability of the test Item to with- 
stand the effects of vibration Incurred during vehicular transport. 

2.33.2 Criterion  (EL-CP0138-0001A, para 3.13h) 

The test Item shall withstand vibration Induced during vehicular 
transport as part of a mobile assemblage over all types of roads and 
cross-country terrain and vibration induced during common carrier 

transport. 

2.33.3 Data Acquisition Procedure 

a.  The test item (SN 10) was subjected to sinusoidal vibration In 
each of its three mutually perpendicular axes in two parts: 

(1) Part 1 consisted of logarithmic cycling from 5 to 200 to 
5 Hz.  The sweep rate was 5 to 200 to 5 Hz in 12 minutes. Vibratory 
inputs to the test item was 1 inch double amplitude constant displacement 
from 5 to 5.5 Hz, and 1.5 g's peak constant acceleration from 5.5 to 200 

Hz.  Total test time per axis was 5-1/2 hours. 

(2) Part 2 consisted of logarithmic cycling from 200 to 500 
to 200 Hz.  The sweep rate was 5 to 200 to 5 Hz In 3 minutes. Vibratory 
inputs to the test Item were 1.0 g peak constant acceleration.  Total 

test time per axis was 30 minutes. 

b.  The test Item was visually inspected for physical damage and 
checked for proper operation (para 2.A.3) after each axis of vibration 

was completed. 

2.33.4 Results 

The test item operated satisfactorily before, during, and after 
the test.  There was no evidence of physical deterioration. 

2.33.5 Analysis 

The test Item is capable of withstanding the effects of vibration 
incurred during vehicular transport as part of a mobile assemblage 

without degradation. 
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2.34    VEHICULAR TRANSPORT 

2.34.1 Objective 

The objective was to determine the ability of the test item to with- 
stand the stresses induced during vehicular transport as part of a mobile 
assemblage. 

2.34.2 Criterion  (EL-CP0138-0001A, para 3.13h) 

The test item shall withstand vibration and shock induced during 
vehicular transport as part of a mobile assemblage over all types of 
roads and cross-country terrain. 

2.34.3 Data Acquisition Procedure 

a.  The test item was installed in the modified ATACS assemblages 
and subjected to the vehicular transportation tests at Sacramento and 
Tobyhanna Army Depot.  The tests were conducted in accordance with the 
appropriate assemblage specification.  The assemblage, number of 
test items installed, and test procedures are shown in table XX. 

TABLE XX.  VEHICULAR TRANSPORT 

Assemblage W-1069'B  Installed Test Procedure 

AN/TCC-69 

AN/TCC-72 

AN/TRC-117 

AN/TRC-145 

2 

2 

2 

2 

Para 4.7, MIL-S-55584(EL) 

Para 4.9, MIL-S-55606C(EL) 

Para 4.9, MIS-S-55557A(EL) 

Para 4.9, MIL-S-55590C(EL) 

b.  Abbreviated performance checks (para 2.4.3) and visual in- 
spections were made before and after testing. 

2.34.4 Results 

There was no change in performance levels during testing and the 
test item showed no evidence of physical deterioration. 

2.34.5 Analysis 

The test item is capable of withstanding the vibration and shock 
induced during vehicular transport as part of a mobile assemblage without 
degradation of performance. 
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2.35    RAIL TRANSPORT 

2.35.1 Objective 

The objective was to determine the ability of the test item to 
withstand the stresses induced during rail transport as part of a mobile 
assemblage. 

2.35.2 Criterion (EL-CP0138-0001A, para 3.13h) 

The test item shall withstand vibration and shock induced during 
common carrier transport. 

2.35.3 Data Acquisition Procedure 

a.  The test item was installed in the modified ATACS assemblages 
and subjected to the vehicular transportation tests at Sacramento and 
Tobyhanna Army Depot.  The tests were conducted in accordance with 
the appropriate assemblage specification.  The assemblages, number of 
test items installed, and test procedures are shown in table XXI. 

TABLE XXI.  RAIL TRANSPORT 

Assemblage 

AN/TCC-69 

AN/TCC-72 

AN/TRC-117 

AN/TRC-145 

70-1069*8 Installed Test Procedure 

2 

2 

2 

2 

Para 4.10, MIL-S-55584(EL) 

Para 4.10, MIL-S-55606C(EL) 

Para 4.10, MIL-S-55557A(EL) 

Para 4.10, MIL-S-55590C(EL) 

2.35.4 Results 

There was no change In performance levels during testing and the 
test item showed no evidence of physical deterioration. 

2.35.5 Analysis 

The test item is capable of withstanding the stresses induced during 
rail transport as part of a mobile assemblage without degradation of 
performance. 
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2.36 DROP 

2.36.1 Ob 1 active 

The objective was to determine the ability of the test item to with- 
stand the shocks encountered during loading and unloading in the field 
as part of a mobile assemblage. 

2.36.2 Criterion  (EL-CP0138-0001A, para 3.13h) 

The test item shall withstand the shock induced during loading and 
unloading as part of mobile assemblage. 

2.36.3 Data Acquisition Procedure 

a.  The test item was installed in the modified ATACS assemblages 
and subjected to the flat and rotational drop tests at Sacramento and 
Tobyhanna Depot.  The tests »ere conducted in accordance with the 
appropriate assemblage specification.  The assemblage, number of test 
items installed, and test procedures are shown in table XXII. 

TABLE XXII.  DROP TEST 

Assemblage TD-1069's Installed Test Procedure 

AN/TCC-69 

AN/TCC-72 

AM/TRC-117 

AN/TRC-145 

2 

2 

2 

2 

Para 4.9, MIL-S-5558A(EL) 

Para 4.11, MIL-S-55606C(EL) 

Para 4.11, MIL-S-55557A(EL) 

Para 4.11, MIL-S-55590C(EL) 

b. Abbreviated performance checks (2.4.3) and visual inspections 

were made before and after testing. 

2.36.4 Results 

There was no change in performance levels during testing and the 
test item showed no evidence of physical deterioration. 

2.36.5 Analysis 

The test item is capable of withstanding shocks induced during 
loading and unloading as part of a mobile assemblage without degradation 

of performance. 
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2.37    BENCH HANDLING 

2.37.1 Objective 

The oblectlv. M. to d.t.naM the .WUty of the test It. to wlth- 

.t.n<i shock» ooraelly encountered during «rvlolng. 

2.37.2 Criterion (EI.-CP0138-0001A, per. 3.13h) 

The equlpnent eheU rtthetend shock, encountered In servicing. 

2.37.3 Data Acquiaitiün Procedure 

4.      rQK 10^ was subjected to the bench handling test as 

SS: rtJ^dV-st^ft^el^slud in ?he unit lor the 
TD-1069 test. 

2.37.4 Results 

The test Its« opersted sstlstsctorlly before end sfter testing. .. 

physical damage was noted. 

2.37.5 Analysis 

The test item is capable of withstanding the shocks normally 
encounteredluring servicing without degradation. 
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2.38    ELECTROMAGNETIC  INTERFERENCE 

2.38.1 Objective 

The objective was to determine If the test Item meets electro- 
magnetic interference requirements. 

2.38.2 Criterion  (EL-CP0131-0001A, para 3.12.3) 

The test item shall comply with the following emission and sus- 
ceptibility requirements of MIL-STD-461A, Notice A: CE02, CE03, CE04, 
CE05, CS02, CS06, RE02, RE02.1, RS03, and RS03.1. 

2.38.3 Data Acquisition Procedure 

a. General.  The test item was set up in a shielded room in 
shelter configuration (AN/TCC-72) as shown in figure 25.  Data sources 
and monitor tion were located outside the shielded room; data signals 
were conducted to the test item by 26-pair cables.  Susceptibility was 
monitored at the error correlator and distortion analyzer. 

b. CE02, Conducted emission, AC power leads, 10 to 50 kHz.  The 
test item was set up as shown in figure 26, with all equipment operating. 
Conducted emissions on each power lead were measured by the current probe 
method. 

; 

c. CE03, Conducted emission. Control and Signal leads, 30 Hz to 
kHz. The teat item was set up as shown in figure 27, with all equip- 
ment operating. Emissions were measured on each 26-pair cable by the 
current probe method. 

d. CE04, Conducted emission, power leads, 50 kHz to 50 MHz.  The 
test item was set up as shown in figure 26, with all equipment operating. 
Emissions on each power lead were measured by the current probe method. 

e. CE05, Conducted emission. Signal and Control leads, 50 kHz to 
50 MHz.  The test item was set up as shown in figure 27, with all equip- 
ment operating. Emissions were measured on each signal lead by the 
current probe method. 

f. CS02, Conducted Susceptibility, power leads, 50 kHz to 50 MHz. 
The test item was set up as shown in figure 28, with all equipment 
operating.  Continuous wave signals were applied to the power leads as 
specified; susceptibility was monitored throughout the test. 

g. CS06, Conducted susceptibility, power leads, spike.  The test 
item was set up as shown in figure 29, with all equipment operating. 
Spike voltages (100 volts peak) were applied to the power leads. Sus- 
ceptibility was monitored throughout the test. 

2-88 

■—- -•—-—•■'-  ■' -—  •i'' '■ ■■-•'■ ',"" :.i.^.'"-••• 



mwm 1,1 ■  , _ 

u 

4J 

«N 

in 

2-89 

._   "■■^-^'■^ ■"-••-—'- ' i -i.iIMiWi^faiiMMIiMüiiÜ 



— mim ^^t^mmm^mm 

1 15  VAC ,   fcü   HZ 

Q        9 

LlrN 

(> 

CU.irJENT  P.-<OBE 

TCC-72 

2^-PR 

2b-PR 

DATA 

GENERATOR/ 

MONITOR 

EQUIPMENT 

SEE FIGURE 1 

/ 

Figure 26.  Test setup for CE02 and CE04, 

r 

TCC-72 

CURRENT PROBE 

P,<-26    ^-^ 

P (-26 

I  

DATA GENERATOR/ 

MONITOR 

EQUIPMENT 

Figure 27.    Test setup for CE03 and CE05. 
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GENERATOR 
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400 MHZ 

Figure 28. Test setup for CS02. 

115 VAC, 60 HZ 
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TRANSFORMER 

TC:C-72 

26-PR 

26-PR 

L  
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GENERATOR 

OSCILLOSCOPE 

DATA GENERATOR/ 
MONITOR 
EQUIPMENT 

Figure 29.    Teset setup for CS06. 
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h.     RE02,   Radiated emission,  electric  field broadband,   14 kHz to 
1 GHz.     Broadband emissions were measured on four sides of  the test  item 
as  shown in  figure 30.     Test  item data routing was  changed as required 
to  isolate emission sources;  for example,  TD-1065 was  turned off,  data 
path re-routed.     A data  link was also established entirely within the 
test  item shelter;   in this configuration,  no data signals were conducted 
on the 26-pair cables. 

i/ uu1" R?02'1 Radlated Enission, (fig. 30) electric field narrowband, 
14 kHz to 1 GHz. Broadband emission plots (from RE02) were analyzed to 
determine existence of narrowband emissions. 

j.    Radiated susceptibility,  electric field,  14 kHz to 1 GHz  (RS03) 
and RS03.1).     The test  item was subjected to electric field radiation at 
levels specified by the criteria.     The four vertical sides of  the test 
item were tested;  doors and vents were closed unless required to be 
open for normal operation.     Test  setup is shown in figure 31.     Required 
electric field levels were not achieved at  30 MHz to 1 GHz;  actual 
applied levels averaged 20 volts per meter compared to the specified 
50 volts per meter. 

2.38.4    Results 

a. CE02, Conducted emission, AC power leads, 10 kHz to 50 kHz. 
Emissions at the power leads were at least 8 dB below specified limits. 

b. CE03.  Emissions on the 26-pair cables were at least 15 dB 
below specified limits. 

c. CE04.  Emissions at the power leads were at least 15 dB below 
specified limits. 

d. CE05.  Emissions on the 26-pair cables were at least 15 dB 
below the limits. 

e. CS02.  No susceptibility conditions were noted during the test. 

f. CS06.  No susceptibility conditions were observed durine the 
test. 0 

g. RE02.  Broadband emissions were above limits at frequencies 
14 to 350 kHz as shown in figure 32. The worst condition was on the left 
side as the observer faces the door. Maximum emission was 18 dB above 
limits at 45 kHz. Operation with internal data loop (no data on the 
26-pair cables) reduced emissions to 10 dB under the limits. 

h. RE02.1. There were no narrowband emissions detected that were 
above broadband emission levels. When the unit was operated with Internal 
data loop, narrowband emissions were at least 10 dB below the limits. 
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Figure 31. Test setup for RS03 and RS03.1. 
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1.     RSÜ3 and RS03.1.    No susceptibility conditions were observed 
during the test. 

2.38.5   Analysis 

a. The test item met requirements for CE02, CE03, CE04, CE05, 
CS02, CS06, RE02.1, and the limited tests of RS03 and RS03.1. 

b. The test item did not completely meet the requirements for 
RE02. Broadband emissions up to 350 kHz are attributed to the 26-pair 
cables and their shelter connectors. Emissions at 350 kHz and below 
at the levels recorded are not considered to present a problem to 
communications-electronics equipment.  Emissions occurring at 500 kHz 
and 1.3 MHz are over the limits but within the accuracy of measurement 
and may be discounted. 
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2.39 S1GINT AND VULNERABILITY TO JAMMING 

2.39.1 Oblectlve 

The objective was to determine whether the addition of ^^to 

an AN/GRC-103 radio link generates ^^« 8i«na\lntf ^^the link 
cLracteristics or affects the vulnerability to jaming of  the link. 

2.39.2    Criteria  (Approved Test Plan) 

The addition of TD-1069 to the AN/GRC-103 radio link shall not - 

a.     Cause the generation of any unique SIGINT characteristics. 

h      Degrade the electromagnetic vulnerability  (EMV)  characteristics 
to jling of the^adio link configuration without the test  item. 

2.39.3    Data Acquisition Procedure 

9^11    SIGINT.    Photographs were taken of  the emission 8Pe^r^n
f°^/r 2.39.3.1 Sib INI..     rno^ü° /     /rRr ,03/VNIV with Multiplexer TD-660( )/G 

during the SIGINT subtest of  the Development Test   (Di; 
103(V)IV. 

2.39.3.2 Vulnerability 

A .in-oH-link  (hard wired)  configuration was used to make EMV a.     A closed-llnK  ^nara WJ-ICU/ e shown 
performance characteristics measurements.    The test was set up 

in figure 33. 

b      Measurements were made for the AN/GRC-103(V)IV with TD-660( )/G, 
n^m«    w T^1069  (12-channel operation)  to determine the jammlng- TI>.1065.  and TD-1069  (12 chann        P ^ lo88 of 8ynchronlzation. 

^raLr^t^s^fdefor -sired signal «)  ---^ -    ' 
SJj^^^uL^Tir^ff« ^e previous B.V 
^ubtesi of ^ W n of  the AN/GRC-103 (V)IV. 

2.39.A    Results 

Due to the classified nature of the test results, they will be 

provided under separate cover. 

2.39.5 Analysis 

An analysis will be provided under separate cover due to the classi- 

fied nature of the subject matter. 
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2.40 MAINTENANCE EVALUATION 

2.40.1 MAINTAINABILITY INDICES 

2.40.1.1 Qblective. The objective was to acquire maintenance/maintain- 

ability data of the test Item. 

2 40 1 2 Criterion.  The test Item shall possess a mean corrective 
mlln^ance time no greater than 15 minutes, and a maximum corrective 
maintenance time no greater than 1 hour (95 percentile).  (EL-CP0138- 

0001A, para 3.17) 

2.40.1.3 Data Acquisition Procedure 

a  Detailed maintenance logs were maintained throughout the test. 

Scheduled and unscheduled maintenance, equipment failures, and the 
methods used to repair the test item were recorded. 

b. Military personnel of military occupational specialty (M0S) 35B 

and 31L were used to perform maintenance operations. 

2.40.1.4 Results 

a. All scheduled maintenance was performed/reviewed. 

b. The following unscheduled maintenance data was accumulated: 

Organizational 

Number of actions 
Maintenance clock hours 
Maintenance manhours 

13 
4.8 
4.8 

Direct 

3 
4 
8 

c      The organizational maintenance actions which were required as a 
direct'result of environmental testing and the direct support actions to 
repair power supplies replaced at organizational level were included In 
mean time to repair  (MTTR) and maximum corrective maintenance time 
(M-        .-) computations but were not Included in maintenance ratio  (MR) 
o^tchlevenvailability  (Aa).     These actions are labeled with an asterisk 
in the maintenance analysis chart   (app C). 

d.     Simulated maintenance actions were performed on SN 13 after it 
had been removed from the reliability test.    These actions are recorded 
separately in the maintenance analysis chart and are not included in 
computations.    The faults listed in the ranarka section for  these actions 
are also simulated. 
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2.A0.1.5    Analysis 

a.    Based on the accumulated data,  the following computation3 were 
made in accordance with TECOM Supplement 1 to AR 750-1: 

MTTR: 

"max ct (95th pe"en- 
tile of log-normal 
distribution): 

MR: 

Organizational 

~t~ - 0.37 hr 

(22 minutes) 

0.57 hr 
based on 
13 actions 

2.7 

10585 
0.0003 

Direct 

- - 1.33 hrs 

1.93 hrs 
based on 
3 actions 

Overall 

8.8 

16 
- 0.55 hr 

1.2 hrs 
based on 
16 actions 

10585 
I^Ü^T   -0-9997 

b.    The test Item easily met the M^ ct at the organizational 
level.    The demonstrated MTTR of 22 minutes at the organizational level 
exceeded the criterion of 15 minutes; however this is not considered 
excessive for this type of equipment. 

2.40.2    TOOLS AND TEST, MEASUREMENT. AND DIAGNOSTIC EQUIPMENT   (TMDE) 

2 40 2 1    Objective.    The objective was to evaluate the suitability of 
the coimon and special tools and TMDE supplied with the test item. 

2 40 2 2    Criterion.    The special tools and test equipment outlined in 
the maintenance literature and/or contained in the maintenance test 
package shall be necessary and adequate for the performance of all re- 
quired maintenance task» at all field levels of maintenance when used 
in conjunction with the authorized common tools and test equipment con- 
tained in the applicable tool kits.    Whenever possible,  the design of a 
system should accomnodate the use of common tools rather than special 
tools.    Complicated test equipment requiring frequency calibration and 
restrictive environmental control conditions should be avoided. 
(AR 702-3, para 2-5) 

2 40 2 3    Data Acquisition Procedure.    Throughout the conduct of the 
test! operation and maintenance personnel utilized the tools and TMDE 
in the proper manner following the instructions contained in the manuals 

provided. 
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2.40.2.4 Results 

a. Conmon tools and test equipment specified In the tools and test 
equipment requirement list of TM 11-5805-638-12 except the tool kit 
TK-105/G were used satisfactorily in support of the test. 

b.  Special test equipment received were a 9 and 15 pin connector 
which were used satisfactorily.  Special test equipment available at the 
test site Ufre  usftd satisfactorily at their prescribed level of main- 
tenance.  The special test equipment listed in the tools and test equip- 
ment requirements list of TM 11-5805-638-12 are necessary to complete 

maintenance operations. 

c  The tool kit TK-105/G does not provide a tool to remove the hex 
nuts from connectors Jl, A4J1, J3, J4, A5J1, J6, 32,  and J5 on the rear 
of the test item.  (See fig. 34.) 

d. A card extractor and card extender were provided with the test 
item.  The card extractor was effectively utilized throughout the test. 
The card extender which is used to isolate faults on the printed circuit 
card assemblies had limited use by test personnel. The suitability of 
the card extender was not determined due to the fact that printed circuit 
card assemblies are repairable at depot maintenance. 

e. A tool and TMDE chart was completed and included in appendix C. 

2.40.2.5 Analysis 

a. Common tools and TMDE except tool kit TK-105/G are suitable for 

their intended use. 

b. Special test equipment listed in TM 11-5805-638-12 are necessary 

and adequate for their Intended use. 

c. The lack of an adequate tool In the tool kit TK-105/G to remove 
hex nuts from the connectors prevents the completion of authorized 
direct support maintenance operation.  (Deficiency) 

2.A0.3 EQUIPMENT PUBLICATIONS 

2.40.3.1 Objective. The objective was to determine if the equipment 
publications provided are suitable for their intended use. 

2.40.3.2 Criterion. The equipment publications contained in the main- 
tenance test package shall be complete, accurate, easy-to-read, consist- 
ent in nomenclature, simple to follow, and adequate to permit completion 
of both scheduled and unscheduled maintenance operations and parts ac- 

quisition at all field levels of maintenance. Draft Army equipment 
publications shall conform in content and format to that specified in 
AR 310-3, MIL-M-38784, and MIL-M-63000C (TM) series of military specifi- 
cations as applicable.  (AR 702-3, para 2-5) 
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2'40,3-3    Qata Acquisition Procedure.     Throughout  the conduct of  the 
test,   the equipment publications were utilized and reviewed to permit: 

a. Evaluation of operating manuals for simplicity,  clarity,  and 
completeness to determine whether operating instructions are commensurate 
with the  training and skill of the operator. 

b. Analysis of maintenance,   troubleshooting,  preventive mainte- 
nance,   and safety instructions for simplicity,  clarity, and completeness. 

c. Detection of errors or omissions. 

2.40.3.4    Results.     Draft Technical Manuals   (DTM)   11-5805-638-12,  -34, 
PDEF ll-5805-( )-12P, -34P were used  throughout  the test and the'follow- 
ing were noted: 

a. DTM 11-5805-638-12 was used satisfactorily to perform operator/ 
organizational maintenance operations.     Minor changes are required. 

b. DTM 11-5805-638-34. 

(1) There are no general support maintenance operations allo- 
cated to this equipment. 

(2) There are no instructions provided in DTM 11-5805-638-34 
for the replacement of J5 ac power receptacle. 

(3) Instructions are included for repair of power supply 
SME317356.  The maintenance allocation chart (MAC) specified depot re- 
pair and -34? indicates depot.  The maintenance instructions are not 
consistent to the prescribed level of maintenance of the MAC and repair 
parts and special tools list (RPSTL). 

(4) Maintenance operations were completed satisfactorily by 
utilizing the instructions contained in DTM 11-5805-638-34. 

c. PDEF 11-5805-( )-12P is incomplete. 

(1) There is no index of reference numbers to use when a refer- 
ence number is known to locate repair parts as contained in the repair 
parts location instructions. Reference part numbers listed in the repair 
parts description were used but is time consuming to identify replacement 
part. 

(2) The repair parts list does not identify repair parts by 
group numbers. The grouping of repair parts listing is not consistent 
with the MAC. 
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d. PDEF 11-5805-( )-34P la confusing and incomplete. 

(1) There are no callouts for identifying parts when a part 
number is unknovm.  Parts without part numbers labeled cannot be identi- 
fied by soldiers in the field. 

(2) The repair parts list is confusing and difficult to use 
Repair parts are not listed by group numbers following the MAC group 
numbers. r 

e. A maintenance package literature chart was completed and included 
in appendix C. 

2.40.3.5 Analysis 

a. DTM 11-5805-638-12 with recommended changes Is adequate for its 
Intended use. 

b. DTM 11-5805-638-34 with recommended changes is adequate for its 
intended use. 

c    PDEF 11-5805-( )-12P due to the  lack of an index of reference 
numbers,  and  inconsistent groupings of repair parts with the MAC extends 
time for completion of maintenance tasks.     (Shortcoming) 

d.     PDEF 11-5805-( )-34P is inadequate due to the lack of callouts 
to identify repair parts without a part/reference number which prevents 
the identification/acquisition of repair parts by soldiers in the field 
This may also cause delays in completion of maintenance operations. 
(Deficiency) 

2.40.4    REPAIR PARTS 

2.40.4.1 Objective.     The objective was to determine the adequacy, com- 
patibility,  and requirement for the repair parts furnished. 

2.40.4.2 Criterion.     Repair parts shall be authorized in adequate quan- 
tities and diversity at the appropriate maintenance levels,  consistent 
with the MAC,  RPSTL.  and skills required   to Install and align the parts. 
Repair parts which are used to maintain the system must be interchange- 
able with like parts being replaced.     (AR 702-3, (ara 2-5) 

2-40-4-3   Data Acquisition Procedure.    Throughout the conduct of the 
test, repair parts furnished were compared with like parts being re- 
placed for interchangeabillty and compatibility.    Repair parts were ex- 
amined with regard to their authorized maintenance level as indicated in 
the equipment manuals. 

2.40.4.4    Results 

a. Repair parts received with the test item were for replacement 
at the organizational maintenance level. Repair parts required to per- 
form direct support level of maintenance were requested and received. 
Repair parts used during the test were necessary to complete maintenance 
tasks during the test. 
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2.40.4.5    Analysis 
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b. Direct and general support maintenance was performed as required. 
Each function on the MAC was performed or reviewed to the extent necessary 
to evaluated the maintainability of the test item. 

c. The time required for individual maintenance operations was 
observed and recorded. 

d. Maintenance operations were continuously monitored.  Ease of 
access to components and test points; use of modular construction; and 
use of and adequacy of built-in GO NO-GO simple fault-isolation indica- 
tors were noted. 

e. A review of the test item was made in regard to reliability of 
components, ability of protective devices to prevent damage during main- 
tenance, and other factors which indicated that equipment design has 
been directed toward minimizing maintenance by using good maintainability 
design principles and characteristics of AMC Pamphlet 706-13A. 

f. Soldier-operator-maintainer tester comments were solicitedo 

2.40.5.4 Results 

a. All preventive maintenance checks and services (PMCS) were per- 
formed and no difficulties were encountered. There is no general support 
maintenance prescribed for the test Item. Direct support maintenance 
functions were performed as needed in support of the test. Simulated 
maintenance (teardown) operations contained in appendix _ were conducted 
to evaluate Instructions contained In the equipment publications and 
evaluate the design for maintainability. The following were noted: 

(1) Replacement of components mounted on the heat sink of 
power supply SME317356 is difficult, tedious, and very time consuming 
due to limited accessibility.  (See fig. 35.) 

(2) Replacement of modules 1A2 through 1A31 was difficult due 
to misalignment of printed circuit board (FOB) connector and bulkhead 
mating connectors in test items SN 9, 13, 17, 21, 22, and 24.  Six out 
of ten test items had this problem. 

(3) Throughout the test involving the test item, 6 of 22 power 
supplies failed. All power supply failures were a result of environ- 
mental (humidity and fungus) testing. 

(4) The replacement of the power supply assembly SME317356 
cannot be easily accomplished.  The raised metal baseplate mount and the 
lack of sliding guides in the test item for the power supply assembly 
replacement causes difficulty in installing the power supply assembly. 

(5) The screws on the bottom of the power supply assemblies 
extend their recess slots causing wear on the metal baseplate mount for 
the power supply in the test item.  (See fig. 36.) 
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Figure 35. Congestion/limited accessibility of powei- omponents. 
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Figure 36. Wear of metal baseplate mount. 
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(6) The port modules A16 and A31 cannot be easily extracted 
due to limited accessibility. The locations of the port modules A16 and 
A31, and the hinged switch gate bracket's limited open position cause 
difficulty in extracting the port modules. (See fig. 37.) 

Figure 37. Extracting of port module (A16). 

(7) The card extractor located on the power supply assembly is 
not easily removed due to limited accessibility and the curved hook 
design of the extractor. 

(8) Simple built-in fault indicators and meters are incorporated 
but the fault indicators (light emitting diodes) are not visible unless 
the switch gate is opened. The built-in fault isolation facility was 
not completely effective in isolating all defective circuit card assem-
blies. (For details see para 2.24.) 

(9) The replacement of the retaining (rubber "0") rings for 
the power supply captive screws cannot be easily accomplished. The case 
of the power supply assembly must be disassembled to replace the retain-
ing "0" rings which hold the power supply screws captive. 

(10) The guide pin receptacles on the face of the power supply 
can be easily confused in falsely representing a screw due to its slotted 
head design. The guide pin receptacles are bulky. 

b. Soldier-operator-maintainer tester comments are included in 
appendix D, part B. 
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2.40.5.5 Analysis 

a. The limited accessibility is prejudicial to the ease of mainte- 

nance because it extends maintenance time. 

b. The misalignment of the connectors are prejudicial to the ease 

of maintenance because it extends maintenance time. 

c  The failures of the power supplied involved in environmental 
testing demonstrate a component weakness which is not directed towards 

minimizing maintenance. 

d. The difficulty in replacing the power supply assembly is preju- 

dicial to the ease of maintenance. 

e. The wearing of the baseplate mount demonstrates a weakness in 

design. 

f. The difficulty to remove the card extractor from its mounted 

position is prejudicial to the ease of maintenance. 

2  The incorporation of simple built-in fault indicators and meter 
is designed towards the ease of maintenance, however, because the visi- 
bility of the light emitting diodes is blocked by the switch gates, the 
Identification of the defective PCB is delayed until the switch gate is 
opened.  This is prejudicial to the ease of maintenance. Also some 
defective circuit cards could not be isolated using the built-in test 

facility (see para 2.24). 

h  The disassembly of the power supply assembly case to replace 
the retaining (rubber "0") ring is prejudicial to the ease of maintenance. 

1  The slotted head on the guide pin receptacles demonstrates a 

weakness in design in that there are no screws to be threaded. 

j.  The findings in paragraphs 2.40.5.4a(l) through (10) constitute 

a shortcoming. 
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2.41     HUMAN ENGINEERING 

2.41.1 Objective 

2.41.2 Criteria     (MIL-STD-1472a) 

5.5.1.1) ble fr0m a11 reasonable viewing angles.  (Para 

b.  Components of the t^cif -(«-am ,-u  ^ 
read, „r mar.lpulated „JJJ Ji L""^'"" ""l0""?. "«tlfUd. 
permit rapid aad accurate bumanlltf *    " clearly labeled to 
contrast and be moused so ™?om,n,T,n':e- ^'^  8ha11 hnt  hl«"> 
grime or dirt.  (Para 5.«     "'"^l" wear or obscorement by grease, 

catedc;„ It T^LT, Tlll\i:TlT^%V>T.l?sha11 be ^t- 

re^^^1Tbepl^Tu%r:-Tr-Hr F---^ armly .or co.„ectl„/and tlllZZlrV^l ZZul^X 

2'41'3    Data Acquisition ProrPH,.r0 

b. information concerning labeling „as obtained tbrough inspection. 

c  Information on weight and snpMai nf«. 
through inspection. special lift precautions was obtained 

d.  Information on cable chararfoWo.-■«„.,     L  . 
spection. HFE chec.list. and Äi^ ^t^ttÄ..^0"811 in- 

the test item.  DurtM tf£ nS       e8• setting-"P. and operating 
difficulties ^cou^tered  Perf0rmanCe an ^ specialist examined any 
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2.41.4  Results 

a. Displays of the test Item presented needed Information clearly 
and the displayed information was visible from all reasonable viewing 
angles. 

b. Components of the test item were appropriately labeled with 
suitable contrast between the symbols and adjacent background; however, 
the scheme used on the display panc-1 was tlu' reverse of the scheme used 
on other ATACS components (light lettering on dark background as opposed 
to dark lettering on light background) (e.g., TD-1065, Tn-660, and TD-754), 

Figure 38.  Location of channel assignment switch. 

c. The weight and related instructions were posted on the test item. 

d. Cables were labeled appropriately and indicated the correspond- 
ing receptacle.  Cable connectors were difficult to grasp and remove/ 
install due to the close spacing on the rear of the unit 

e. The engineering traits of the test item required operator func- 
tions which are compatible with human limitations and capabilities with 
exception of operating the channel assignment (manual reset) switch, 
which is difficult to reach with the finger tip to operate because of 
its location.  (See fig. 38.) 
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2.41.5 Analysis 

a. Displays of the test item are satisfactory. 

b. Labeling is satisfactory except that color scheme (light letter- 
ing on dark background) on display panel is not consistent with the 

ATACS systeui. 

c. Weight notations and related lift instructions are satisfactory. 

d. The large size of the data/timing cable connectors and the 
close spacing at the rear of the test item made removal/installation 
difficult especially in shelter mounted configurations. 

e. The channel assignment switch may have been placed in an in- 
accessible location for protection against breakage because it is a 
miniature switch which is fragile. The switch can be recessed to prevent 
breakage and still be easily accessible. Current arrangement requires 
excessive time for operation which is an inefficient man-machine relation- 

ship. 

f. The items listed in b, d, and e constitute a shortcoming. 
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2. kl    RELIABILITY 

2.A2.1    Objectlve 

The objective was to determine the reliability characteristics of 
the test  item. 

2.42.2    Criterion (EL-CP0138-0001A, para 3.16.1) 

The test  item shall have a mean time between failure  (MTBF) of 
2,500 hours when used in the following manner: 

Ambient Temperature - 450C 

Duty Cycle - Continuous Operation 

Environment - Fixed Ground/Vehicle Mounted Ground 

(NOTE:    This is the criterion as it exists now and which is not in ac- 
cordance with AR 702-3 minimum acceptable value (MAV) and specified 
value  (SV)). 

2.42.3    Data Acquisition Procedure 

a. The operational configuration and performance measurements for 
this test were as described in paragraph 2.4.3.    Four test items were 
operated continuously throughout the test with abbreviated operational 
checks performed twice dally and complete tests  (para 2.4.3) conducted 
once every 168 hours.    Operational checks were also made whenever alarms 
Indicated a system failure. 

b. The teat conditions were as described in MIL-STD-781B for test 
level B.    The duty cycle was 4 hours with 3% hours ON time and h hour 
OFF time. 

c. Additional operating hours were accumulated by using the test 
items in modified ATACS assemblages to determine compatibility during a 
system test. 

d. Operating hours accumulated during electrical bench testing 
(excluding environmental testing) were reported separately. 

2.42.4    Results 

a. The test items were received with physical and operational de- 
fects. These incidents are reported in the visual and mechanical char- 
acteristics subtest, paragraph 2.3, and the operational characteristics 
subtest, paragraph 2.4. 
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b      The reliability test  ite.s accu.ulated the following n^ber of 

operating hours and  chargeable failures: 

SN 

9 
12 
13* 
16 
24 

Total 

1,521 0 

1,521 0 

333 1 

1,188 1 

1,521 1 
6,084 3 

.SN 13 »as replaced «1th SN 16 after 333 hours (aee para cd) bale.) 

c. The chargeable failures durlus the rellabUlt, test are dls- 

cussed below: 

(1) SN 13 „as replaced -hSNU after 333 h-s^f^peratlou. 

During the vibration Portions of the ^^HM be reset without 

would go into ^"iff.^!„.^„rmlnutes.  Troubleshooting 

ssr^rs/^Ä«««. - -ed- - r. /-.«. 
%?ZV. ^ZlZir^rVl" b^en „Ire In the s„ltch gate 
assembly. 

(2)    After  178 hours of operation    SN 16 «ent into f-c^nal 

aiarm.    Affective port .odule -«^^^,1 Iti^f given, 
transmission was not degraded ^/^»^^^Hince the operator 

rrsu^raffr^frrifs sr.ssf-ss—— 
be required. 

(1 1ril26%^!ftTrrro1^rf dfte^rr^re^t 
VmlZ t^.« «r«.'^« *«.^ in 5 J^t.. at 4800 b/s. 
Fault isolation led to a defective port .odule. 

/CM Q    n    16    20    21.  ii  (replaced by 10 

modified ATACS assemblages system test. 

e.    IVo malfunctions classified as non-chargeable occurred during 

the system test: 

(1)    SN 21-8 Po„er supply (pear supply SN 8) „as «fl^f1 " 

after 24 hours into the system test.    This power suppxy 
failed during humidity. 
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(2) SN 22 went into functional alarm every 10-20 minutes after 
45 hours into system test.  This test item had previously undergone 
humidity and its power supply (SN 2) had failed during humidity. 

f. The following operating hours were accumulated during electri- 

cal bench testing with no chargeable failures: 

SN       Operating Hours 

9 17 
17 20 
24 14 
13 13 
12 13 
10 87 
22 79 
16 71 
20 47 
21 38 

Total 399 

2.42.5 Analysis 

a  For purposes of computing MTBF, a failure was defined as the 
inability of the test item to perform its required functions within the 
limits as described in the development specification EL-CP0138-0001A. 
Failures were categorized as relevant (chargeable) or non-relevant 

failures. 

b. A relevant failure was defined as one that can be attributed, 

after failure analysis, to any of the following causes: 

(1) Design defects. 

(2) Manufacturing errors. 

(3) Workmanship defects. 

(4) Physical deterioration (such as wearout or fatigue). 

(5) Tolerance degradation beyond the limits defined on the 

test data sheets. 

c. A non-relevant failure was defined as one that can be attributed 

to one of the following causes: 

(1) Damage resulting from Improper installation. 

(2) Failure of test Instrumentation or monitoring equipment 

which was external to the unit on test. 
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(3) Damage resulting from accident or mishandling. 

(4) Failure due to technician or operator errors. 

(5) Dependent failures as defined In MIL-STD-781B (multiple 
failures defined In para 5.5.1(2)). 

d. A point estimate MTBF for the test level B reliability test was 

computed to be —— ■ 2,028 hours. 

e. Assuming an underlying exponential distribution, It can be 
stated with 80 percent confidence that the true MTBF of the test Item is 
bracketed by the Interval (based on test level B reliability test): 

910.6 hours _< True MTBF _< 5,521 hours 

f. Point estimates for the system and bench testing cannot be 
computed based on zero failures. 

g. When no failures occur, an upper confidence limit cannot be 
computed. The lower one-sided 90 percent confidence limits for true 
MTBF were computed: 

(1) System test. 

1,781 hours _< True MTBF 

(2) Bench tests. 

173.3 hours <_ True MTBF 

h. There was no statistically significant difference (at the 5 
percent level) among the results of the three tests (test level B, 
system, and bench).  If the hours are combined, the overall point 

estimate MTBF was 10^85 - 3,528 hours. The overall 80 percent confi- 

dence Interval for true MTBF was: 

1,584 hours _< True IfTBF < 9,605 hours 

1. The test item's reliability exceeded the criterion. 
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SECTION   3^ APPENDICES 

APPENDIX A.     TEST CRITERIA 
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APPRNDIX C - MAINTENANCE EVALUATION 

MAINTENANCE ANALYSIS CHART  .NSTRUCT.ON SHEET 

DESCRIPTION 

,S IN PARENTHESES BELOW THE GROUP NUMBER . 

. COMPONENT .NO RE.TEO O"""^^^^^ 
MA.NTKNANCE FUNCT.ONS AS .ND.CATED  'N T"E M^ RY  MAlNTE. 
CHART.     MAINTENANCE FUNCT.ONS ASSIGNED TO DEPOT CATEGO 

NANCE ARE NOT NORMALLY SHOWN . 

.u  in       A    SUBSYSTEM  IDENTIFIER ASSIGNED BY THE TEST AGENCY 
SUBSYSTEM ID.    A    «^SYSTEM SUBSYSTEM .DENT.F.ER 
PRIOR TO THE TEST.    EXAMPLE.    e.Nt.ir.t "-«/-•« 
";•   TRANSMISSION ASSIGNED SUBSYSTEM  IDENTIFIER     B,    ETC. 

THE FOLLOWING CODE:    C - OPERATOR/CREW, W piirDftT 

71 OnicT SUPPORTJ   H - GENERAL SUPPORT} D - DEPOT . 

MA.NT.NANCE CATEGORY,  RECOMMENDED.    USE THE CODE LETTERS, C, 
MAINTENANCE UATB««  T, i.JllM_.irN.NCE CATEGORY RECOMMENDED 
O    F     H, OR D TO INDICATE THE MAINTENANCE CATEW 

■Y -tME TEST AOENCY . 

Tue  Ar-TUAL MAINTENANCE LEVEL AT 
MAINTENANCE CATEGORY, ACTUAL.    THE ACTUA^' 
WHICH THIS TASK WAS PERFORMED AT THE TEST AGENCY .       ^ 

TM  INSTRUCTIONS, ADEQUATE.    AN X   IN THIS COLUMN  .NDICATES THE 
9 TM .N.TRUCT.ONS'COVERING THIS MAINTENANCE TASK OR ACTION ARE 

ADEQUATE. 

....»■>       UfueN THE TM  INSTRUCTIONS ARE 
TM INSTRUCTIONS,   INADEQUATE.    ^«MTH« TM 

CONSIDERED INADEQUATE,   INSERT THE TEST AGENCY EPR 

^PROPR^TE) WHICH TRANSMITTED THE DA FORM 2028. 

, N SUPERSEDES EPG FORM  1313A,  DTD  15 JUL 1973 
EPG FORM   IS13A (REV) SUPERSEDES tr 

. WHICH  IS OBSOLETE. 
S AUG 1974 
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COLUMN 

e 

NOTE, 

10 

ACTIVE MAINTENANCE TIME.   MANHOUWS AND CLOCK HOURS REQUIRED FOR 

THE MAINTENANCE OPERATION TO THE NEAREST TENTH OF AN HOUR. 

ELAPSED HOURS ARE THE TOTAL HOURS THAT THE MAINTENANCE ACTION 

REQUIRED  INCLUDING ALL  OELAV J.     IF THE OPERATION WAS NOT ACTUALLY 

PERFORMED BUT WAS REVIEWED,  THE ESTIMATED ACTIVE  MAINTENANCE 

TIME   IS   INDICATED BY USING THE  PREFIX  E.     (UNUSUAL DIFFERENCES   IN 

MAINTENANCE  TIMES FOR THE SAML  OPERATION   SHOULD BE EXPLAINED  IN 

THE BODY  OF THE TEST REPORT.) 

SYSTEM  LIFE,    THE NUMBER OF OPERATIONAL HOURS  (ESSENTIAL) AND 

MILES,   ROUNDS;   EVENTS,   ETC ,  AS  REQUIRED   IN THE TEST PLAN, 

ACCUMULATED DURING THE TEST BEFORE  MALFUNCTION OR SCHEDULED 

SERVICE OCCURRED.    (UNDER THE LIFE  FIGURE,   ENTER  IN PARENTHESES 

THE SEQUENCE  NUMBER FOR WH'CH THAT PARTICULAR OPERATION WAS LAST 

PERFORMED FOLLOWED BY THE APPROPRIATE LIFE UNITJ   I.E.,   M,  H,  R, 

ETC.).    "S" WILL BE PLACED  IN THIS COLUMN  IF THE OPERATION WAS 

PERFORMED ON A SAMPLING BASIS AND NOT BECAUSE OF AN ACTUAL 

MAINTENANCE ACTION. 

DIAGNOSTIC TIME.   THE PORTION OF MAINTENANCE TIME CLOCK HOURS 

WHICH WERE USED TO DIAGNOSE THE MALFUNCTION. 

REASON PERFORMED.   THE SYMBOL, "UNSCHED" WILL BE ENTERED IN THIS 

COU'JMN  IF THIS OPERATION WAS PERFORMED AS A RESULT OF UNSCHEDULED 

MAINTENANCE.       IF THE OPERATION WAS PERFORMED AND RECORDED AS A 

REQUIRED PORTION OF A SCHEDULED  MAINTENANCE SERVICE, THE SYMBOL 

"•CHEiy   WILL BE USED,    IF THE OPERATION WAS  PERFORMED ONLY TO 

VERIFY PROCEDURES OR TOOL REQUIREMENTS,   NOT TO CORRECT A MAL- 

FUNCTION#  THE SYMBOL "SlM-  WILL BE  ENTERED. 

SEPARATE MAINTENANCE ANALYSIS CHARTS WILL BE USED TO RECORD 

SIMULATED MAINTENANCE ACTIONS. 

REMARKS.     WHEN AN EPR  IS RELATED TO A MAINTENANCE OPERATION, 

THE EPR  NUMBER  IS ENTERED.    THE REMARKS COLUMN WILL BE USED TO 

IDENTIFY  MAINTENANCE FUNCTIONS WHICH ARE CONSIDERED FAILURES FOR 

RBLIABIUITY   COMPUTATIONS.    THE TIME  IN  MANHOURS PRESCRIBED BY THE 

MAC TO PERFORM EACH FUNCTION WILL ALSO BE ENTERED HERE OR 

LOCALLY DEVISED FORMS MAY REQUIRE ENTRY OF THE INFORMATION IN A 

SEPARATE  COLUMN.    CSF DENOTES CHARGEABLE SYSTEM FAILURE. 

EPG FORM t» ISA (REV) 

S AUG 1974 

SUPERSEDES EPG FORM ISISA, DTD IB JUL »»73 

WHICH IS OBSOLETE. 

C-2 

-   



14JHimJBIJdL,UJ,«,,14L,Jl..lMJ    '    '     -i—...    .. mmmmmimmmmmmmm mmmmmm 

U 

tfl| N »    t; 

iti a: Si- 

1 a. k CiV 

_l i. i.   « X J 
w       ; '   it- — * 

r ula cjC ^,u. i r u, c c ; ^ 

5'     •.      ««ll*C£». 

8 i 5   UP 

«! ls|l||l' fill!!!«  •! 1    u 

\ 11 
■ ;    «I 

i 
!  «I 

1 

a 

c 

a 

.1 I, 
51* 
in 

i8 

I i 

' > s — 
■ *• 

I c 
i   I 

i ■« 

_ J    ! 
u vi o 

_,— C fc -I 
■um    I    « 

«- -Us 
15 III ■ B » o « •" 

So u« 9'>- 
o 

mis 

is1 -  I-    I 
r i T- 

i 

C-3 

, 

_-—-        II   MHIll     ■-   -  ■              -■ 



wmmm^mm^ mmmmmmm&mmmmr. ..i- -,-immmmmmmmmmmim,m.KM%mm^mmmmmi!^mmmmmmimmm!fmmillKll* 

u 

1 
^ ■* <*- 

*>   i 

Ellkltl 

f 

*-     zum 
1Ä I ■   ■ 

I 

c 

i 
III 

Ui  C 

3 ^ 
4 > 
.1 — 

i? 

□ iv 

1^ i I 
I   5! 

-I 
18 

it 

E   § 

I Is     2 
2 nut.-».«     U 

»«zokt-iv-« 
»«u « « »< Si OK 

; fjf'rtr 
uo 

X 

1 1 
| 

St 

11 ll 
^? i* 
Is 51 

6 3C 

¥ -r 
el - s- 

IM I 

I I 

I 

1 

C-4 

l „.., ...... „^..„„^„^ v:.^ ^.,..:.., .   ..   ......»...—o..,...r^,.... ^     . -..       --• - iiiiaaji ra •   ■■■fc       ■ ttmmvmMummtm  --—■—■■ --—- 



m— ,. 14.' -^t-    1.1 11 mmmmmmmmmmi'm •"" v 1 i   ■     > 1 ■— 1 ii   1    1       1 ■■«■■HViWiwiimiaiBivpna»« 

ar i t 

1.        1 ■ 
Ox 

II 
a» 

> » li. - * « 
U Z 1 

I! 

j 
•-o 

i St ft« 

5 

A 
IT 

II 
if- 

1 
IM 

if i 
.5 ! 
•« ,.• 
2 § 

:s 1 
8 ?s     a 

at ^ — »-. «      u 
» ■* < VJ« »- S « 

J !fgr» 

? 

J 
i : 

8  I 

-   !      1   «I 

■^ .- 

C-5 

* Li 

^ 

^   .  .. _,   ■.■^-.■^■^^-    --■ .-    .  _.  „     ....    ,^ .     „ . idftij-« i-wriiniiiiiiir ir -—■-■^- .        -^^   ^. -—   .- >.       .. ^    .- - 



 mm ^•^   

1   '« 

S 
2 
I 

;: 
a 

I X 

^ 
' wi 

| a. 
X 
u < 

I     I 
M !■ » ■M « z< s O      — t 

s I si 
tl 

«3 r       a. 
«. C x 

I •     c 

3« 

Si 
z >- 

c 
? 

.s 

is 
-» lb 

St 
a « 

I 

J 

I 

55«   *.l 
* f 
ii 

8 
i 

I  I 
s 

u. > « » OK KW «     o 
» j««» arSC 

o c a t o 

ii 
si 
«no 

ii! If 

»F5 

s'i •'— 
!| 
«l> 

i|i 
ii 

o 

o I 
c 

ili 
2« I 

«im t 

„r 

i- i > 

!     ! 

I     ! 

C-6 

A U 

^ 

- ..^..    ■.■:■■..■... ■■;:.■.   ,-..- ■ 
.,—J.-^.-   •■^----•^—^—-■--■^•-^ä> 



mm 'iwm:nmmnmmmimmm^mmmm 

A   U 

si 

I I 
■Al        fcj ••      ' i*- 

ü    « Sill I1 
St        «a»  ;-»   •" 

li 

is ■     I» i *    H ill 
ii J £ 11: 

is! 
*« -- 
U. u. I 
Ul« o« 
M tu tu m 

c j « 
••     * 1 ««> «im 

X u •> 

n 
s^ 11 in 2: 
w u 

r- 

i i 

i i 

i i 

'V 

C-7 

■" -- .**'■■—■'"-- *-■■>- ->■ - MiffinTtrtirtiiMiniiitfm  '-^^^lilfiBIrmV-ii Hf—----^ ■^-•■^-^■-"i'iiiTrfiii'iiiliriiiillillliiii MnMilMliini-^'-'  J 



— 11UJ ' '■ " 

1 

C : t 

UWF- 
c — 

• -» 
I? 
KG 

ST 
a. • 

i I 

a 

I! 
« c 

sit 

«^.««o 

Is 

m 
mm 

I 

II - 
Z X « 
I ) I 
r i « 

»** — lb I 
•- K — 
J « »- 
4 — 

< 

(rt 1/1 

< 3 

•5 

U £ 

iff 

! | 
.5 I 

S  § 

6S 

-    «u 
*- I A. t.U 

-J * —     .»- 

a x      < z 

ft • 3    •' • 
U. ►-  X   T   — » 
u        j- c ; 
* J ^   C a.   i 
,J  t a.   ? »- 
a. — "K * »^ i 
u. ^ J c - < 
■ r c ^ -j. 

x 

I" 

c 

c 

a 

us 
« o 

z      « « « 
« -I C K4        ^ 

ui>«zuir'*u<^ 

z _i *n» « z •• 
M C   ■   *•  UJ  Oi   lii 

UO U. X c 

■ 
•UO 

i= 
a tu 

55 

D 

C 

> gs- 
« 4. « I 
O ^ >- 
K Z J-C 
£C »• m 
- S 1 x 

> f- 1 a < >M 

>. o <^ -s « 

« Z «u-'o • 
■SB S -<«  • 
— e x on. o 
z z 5 ou. « 
— « u S «r ir 

.tu S| 

&      a. ^ 
— 1/ »- w 
i/ «     — •* 

y> -i I 
« ^ r-      w 
« a. J«»- 
"« »^ Z O  » 
O r =. * J- 
fe    IA    *   —   * 

i       4 
C ■• ' 

-1 
< a 

O 

C 

t     i 

:i 
C'lU 
OJ _)  X 

O.IX X 

•t|>.- 

SI - II- i-  , , ip 

I   f v * *■ 
In. £ 

c « - 
« u 
c - 
t X 7 ►• 
« 3 - i/-. 

MlH* a, ►- 3 
C  - C T        c 
u.      I C V< C  . 
z «     - « " f 

X 4 -< aj      ^■ 

— >- C i  < c » 
« W|S » x a u. 

c 
lb 
I 
W      i 

I 

8 
u 

^ 

Z ►- 3 < in 
u.— t C       > 
8 a o u. 

ax    UJ ^ 
MC  «    tu 
Cm -♦« J 

S     mj« 
aiS > i » I «i     -imwa 
& ~* x tn x — « » «     •- 
e - = i > « 
UJ       i^'iT «i M 
u z     o a — 
« c v.» & Z 
j u, IT r « 
a M x i /> c 
iL at Ot— v 
» ua-■c 

- = ►-»« 
at QO Q 

« i x  • u. 
c    « ♦ o 
►->■ — «« 

- » —• fc 
IA *. « I* Ul    • 
It 30 • « •< 
« Jl       I       * 

Z* > > 
a « uto •<<•' 
UJ  kiJ — • fc   -rf 
u '      "> k 
« c-i so 
fc    i    —     o 
111 Zill.       ■ 
« —-J s u. »- 

■o 
— I 
o 

I 

1 
i 

!    i 

C-8 

--  —   



■W.IIMMIUP, 

o .• 
i 

a 

z 
O "< 

5 » 

SMZ 

X « u- C 
Mm     3'^ 2 

g-   111 

i 
> * w - * « 

3 

14« «L 

o .1 
ST 

u. I 

«»i 

«a 

2   g 
«a 5 

s a 

|i 
I   «« « 
« -J c ~      •< 
I > •« « u« >-*« 
«   J HI O «  » •• 

«t. «r •> w « iw 

I 

t 
c 
9 

• 

111 

ffjlfl 

i 
?i 
|l 
If 
OS B 

;l 

»SS 

5I 
is 
Zii 

2% 8 

-1°- 

C-9 

fc.^,..,..,. ..-, .^.I.,.^..^^.^.^^.^^L^^^^^^^^i^^  ^            .^„ -^----^——— ■.^^.^^....v^^--^.-^^--'^^^'^---^^^^"-'-^^ 



At Q 
et — 

4 > 

r 

S 
I •« 

o »- 
a. I 

1 r- : ■ 

: 1 
1 1 

I 
. 

II 

Il'£ »- 
.-^    v-   > 

v. <,      *   u 
<■ »-   >-   J   L a- s a- a. "v « 

•. a c A. 
w » .2 •  h < » i/   .    i. 
X 

»rt ■»*>* z ^  * J\wA o      — = O x -i 
Pi        Ok *- a a * 

u h^ M ~i tv 
IAII i a « o ^ 

1                  *-!*- X i.   X 
iO V y-- -    • .; 

»IZ wcu a 
Z|— « «    i — 51 

a < c   • » 
Kit. u. a H- IT a- 

S                c lii 
Z 

f- X L 

-ife f u. 
5 i . Z x      I 1    ^   I 

. a. * 's*. 

MT 
. •- i » 

Ä 
■ V li   * 
I < o I 
, J. J "■ 
• T <. 

»u 

£- -■  a. « »   - » 

üii. 

il 

u x 
u 
>- * 

zB i "I ^, 
B 3 

Z 1 

a 
«| 
PC 

-IHK 4 
: j oiO 

!  ?| 
UC 

2 « 
IU 

Vl 

it 
SI 

5: 

u« t- * ■♦ 

jjjl 
u. a. i 

o o 

o o 

c c 

c « 

« » o 

—I— I 

i*3 

w « ft ft      — 
ft li. ku 3 > üJ 
ft        x *AK -^ 
3 ►-   •      — u 
tA— ft   «   O  > z r u. — o 
UJ ~ ft- c 5 K 
8« oi» i ^ * »    •« 
ft z C X K| — 

1 ft *- — a. 
a       —    — 
OJ N c » • ►- 
U O h-        C 1/1 
«I     a wi ii< 
^S   C   IK >- 
C Vt OJ O > X 

•< >- •- j s ^ 

«61 
Jr mi 8- • I-. ""Im 
e i   o 
- I      - 

o 

c 

c 

-I •« » 
ft U. 4 ft "-ft« 
lip •- 
i« — ft   I 

a       ft  * 
Z Z ui  I 
S* » tr 

I CO 
S K « 

Al ft-   O    I 
o -•>- - 

ft. IO 4.  t 

a. i*. 

IS Z 
>!■ Z W 

J. >- « 
^ y, p- ft 

c 

ft u. «M 
» « ft I    5»- 
!/>■   3  1/1 
iZ ai 

U. M « 
Z       MM o-    z a. « o u 

■« J  J ► 

ft C ft 
JC a O 
ft r     t- 
yj     ft Z 
ft > UJ — 

I 

^ 

C-10 

  muitatmmmiMMIUamm 



a 
"A*  f* 

t 

i 

f 
* c « — 
«   > 

■ c 

I    ! 

5P 

t » £ 3-13      r» 

V m 

> S HI 
-111 X 
^- K — 

31 

»5 

S   8 

• U 

3 K 

f 
O 

£r; 

e    f i e H* 

VOL        k, B 

2    NB I^ c 
« 2 - • i « * i = p » — 
>     i     >. * 
-IOI 3kn _i I FsfwcS • B    p S to 
■ •»(■i«i! 
x      vm at a i 
HI £ «•• in t 

c iZxe u< 
a » xp » «k 

a 
m 
Z 

Ci» « 
»      U' c 
u. JJ jr bi 
&'U a « 
»-U o - 

1 — 

Tk- i >■ 
.  W   1  W .tf*i 

c J. • « 
I « c  > «. 
■i-c    c 

■l«kK 
« — w ►- 

> > X 3 u v> 
U 4 Ul 

.»      >. t c t- ,— 
>->•<*     — I 

w -J— c o « 
« x a     r-x 
OJ i ^ «       ix 
X 3 X il,c 3 1. »«• — — «, x » 

c 

«    I 

:•• 

ifcj 

iS 
i > 
O ik 
3 ?«     ^ 

«  ♦ •*. 
X *i *r   I' 

-At 

•'    2 
■J * i x « — & 

v> ^ X »J| 

e 

0. 
c 

c 
cr 

\ 
i? 

! II 
f 
u 

ir 

:< 
1 -i OM     -I 

>. ui « 4 oi» O « 
z jiii<t«S E 
—     ft s MEI ib w 2     llfll* 

M 3 ■      BO       *t 

| 
IS mm 

If 
■ 

0| 
ci 

o 

fa 

■ lU 

I* 

e 

e 

o 

ft 
El Ifl 
w e 

ft z s x 

« z • 
If 

ft Wl 
Ul 
« >■ 

8"i me M • * 

«:2l 
Ci« «l 

ftC f -I I-      I 

lei 
m « 

■if 1 WN in 

14 g Clmifii 

»IM 

I I 

^Sl£i= 

fit 
all 
NU e 
— IM 
0 

s« 
II«, 
»ft o. 

zia 
x* ft! 
annui! 

u 

If 
«A HI 
2H X 

ft 111 
« H> 

U M 
« C V 

,«! — 
.wzft 

I 

C-ll I    I 

 .  



—— 

* u 

± 

ot- 

»- a. ^ 
«e u. a 
«J   u    « 

a,        f* 
►- K-  X 

tft VI C 
t 

K « ü. Z 
u. 141 

t X « 
0 

v> *- 

tM 

W 4 2« 
13 

1 

'I 
e 

o 
I 

u. O 
« •- 
3 «A 

u a ■ 

I i 
Sä 

* _i O M      -* 

Z ^OJ «*« z «• 
*•       ft. « ». Ut lUUI 

s     1TTl1* 
U C IL I o 

vi 3 (C      •- C       <n 

ft 
"a 
SI 
IC 
ES 

B 
5? 

«* 

"I -  81- 
if 

i. 
o 

,»"»1* 
.T r c P ►■ 
— « Ch i« 
H- u. r M *- 
C </• v«EL    i 
T   < —S^-O 
v. r c o «- 
a. r >- (    z H * 
_. *.     Li —w I 
c: « u. g«      ui K 
; c IX ^ a- 
■a    f* « « « 

>- »- * f* •- "■ * 

S 

c ci« c 
« a.  » ►- 

^ a C : 
C- -JO. 
* J 3 >«> 
;•§" . 
I      u. - 

c w. - 1- 1 
r]<     c > c 
— 1    u o     z 

rfl 

1 

x <n c 
U.   «   XI 

ZU     ^ 
C, u* « -• 
C * u — ■ S»L 
tli"! 1 

g5i- .      1 
C ZW 

1   -' ■'■ 

4 *- u. -» 
S 
j, C < ft- x u. ''■ 
_* ,-4 u* •.      U X 
» ^ 1        C « ■£ 

3 iC u - = x at 
« u. « 1 w •*• o- 
K1^1 1 *- a « * 

z •- ►-»- 
z -* j < 3 « «1 
I  « W« 
u u- 4 ^ 

C Z ^ w 

12! 
O * — ►- U1« 

UJ s o 
JE M • 

JO   I 

ZUIZ 

X 
I 
o c 

c 

o 

o 

c m 
►--■• 
K IT  I 
o iir 
» *o 

V) ft 
■<       IT 

Sti 
5 «« 
o *■ 1- 

o 
sz*. 
ox a ■ 

o 

c 

o 

•■ci 
t« 1 

^ in 
••9 Ott-« 
K lA 

O        I 
8W ~ 

*»o 
o 

io 

C-12 

■""-'■— >->--■-■ - -■      -..   -  - J—-'"-'■"-"-'■' "-:" •■---■"  ■..■.;..,.-.>..;.».^:.i...- ,.:..„J......;.;.^i-».'... ■-. ■   .   ..^-.r...    . 
■ -     -       -- -   - 



1—- ' 

t I 
o — 

i 

2 
I • « 

Mi   I 

- s 

Ma 
ILltL 
•r « 

I 

fl 
HI W 

lA -• 

i 
> Z UJ 
— Ul S 

«IM O 

SI - «i 
[ii 

*8' 

1 US 

s 
el 

i 
. 5 

.15 1 

s 1 
a       , 
«I   I 

u    >,»- u 
i     u - < 

!*»-"•►•«      U 
111 > « C U > I- * * 
1. ui« « Ziu o« 
r jiuo « » X 
M       & « MÜ HI Ui 

— * «v. 
«*. tt u • p* 
u « J- * -> 
*    i«c 
— «A.IZ * •- 
C C "i ^ iC 
«     » t z 

; -j —••4*. 
s * t % 

Z 1« T >-•- 
•-*   tOt' 
« « 141 
K     > s v< 
gmSmmm 

Iv « < a 

i« & > 9 i<i< a« ■ 
*K »ff J 

8 
^   LJ 

. ^ «■ c 

,SBS 

lilii 
z = s ' 

'— W «I «1 

ll»1 

U. t   4, lit 
ft    • 

IL « 1-l-C 
,. »am » rf> *. u 

us1}! 6BI: 
cwwi**    « i * ^ 

i 

u. • c 
ft. ■ lU 

BilJ 
* * IT C 

Z fl* 
u, »i» IAl< 
> « C I 
«    • O *" 
*. T 

* » i/> 
IP- « « 

U 
if 

_s; 
asm 
a u. 1 

a » O 
« u. 

tfc < t- ,i|s 
£ at « ^ 

_r « I J. 
> O « »- « 
—Iz  «i- 
N- —M <- 
U K Ui Z 
« 9 is a «i1 

»>-« — « 
ttt,«-^ u. 
O'Z JC z 

i.    IT 
U< Z «      I 
> « u. 

w c'c 
a. u. « Eli   1 
M. K    • 
s 0 « 

Z K< 
It ■ 1 • 
— 4. <« »- 
t«!        CM 
t   JJ   f   — 

i 

I. 

I« 

5   1 
£& 

« 
Hi 

•I 

o! 

Ett   ,     ' va UI'M 
Sau* a 

ZU«*' 
s > «*■•••* 

-IZ>       I 
v« «u« c « 
« lli H *> Ui *l 

*4'    in    iu <n 

J« ' ■-    : 

t i 

5 

r 

O 111 I» 

it, 

-: 

1 

i     If 

I 

I 
I- 
ux «u 
luia 

LI 

C-13 

« e 

e< 

*l 

s 

ctfe «'• e -     s r c- 
OIK W  I   2 
«.3 Z — * 

m— X S 
c 4. « ►- — 

~ « c »- 

o J 

.   2.» t-' 
• i/ ^ c 
u.»   I   Z 

I  <   .    4 
C I »- - 

J J o 
< O ill u 

c « 

II 

! 

ei 

• 
o 

J 

01^ I! 
I 

i 

If IL   I  C 
a c u. 

■     c I - 
u.      Z IP w 

a IM 

8- 

1    I I    l 

,^^..^^,^.;,^^^^.:L^..L,..v   r..lfril|| ,^^.^^a^a.,iuüa.,^n— .,»......,.—,.„■. .y.,jMM||       .,..„^.....^,..a ■.-—.....; ..,^,-,..-^.a.m^.a^.a,a,:^..,.,...i  ■-   -   ■ -     —- 



mr^m^^^^ 

^i 

_-   i 

a 

y t *f 
i. -r  Z 

I   >-  I ^ 
•- ^ — ^ 
I « « i 
» » ►.— 

« ■ SIM 
^ 'J. « « 
^ _j ~ a. «   *        < 

oo 
O « 4. u 
« » jr ■« 

O flu  I  o 
41 ft • OJ 
-i O A *- 
% m ** -e s 
u« 'i/i u I — 
« ^ « ^ w 

r> 

« » 
,.. - , 

C 1       * . 14,' , 
t^* "      1 
.ic »     I 

M   IL 1L     t        I 
2 f * 4 
i «I tt, M 

< a I .-. 
•  u 

IO « m *- 
rx I« o 4 t/l 
3.» »   I   - 

&■ SS i- 
I      >- a> c 
»Iw z • z 
IjS « —»i « ■ > I 
C iU   • ►■ — 

o : o 

a <B S     «PC 

« u. ' c 
c z — 

h 

< « I 1 
»/), ~ r »- — 

«  n -. x ^ 
*. ^. i * '■ 
» >*- * — a. 
pm =    « a — kr - 

4' 14-   « 
as? 

C  * C u. 
» i ft. a 

x < 

i    c 
x •« « * 

:X   3C X 
>■    c • 

E     ^ i  c 
3*- £ « * 

« ^i w I  — 
i **. e tf« ^ 
» «r < c 
C      « « K 
ft, < u. ^ C 

Is 

«c ►■ 
ZK c 
g.ir I 
5iu 
— — z 
«z - 
»►■ ►■ 
• a 
z    ■/> 

I wz « 
» »- 4 OJ 

c.z" 
ftiv>c u 

«.lb «   • 

Sic* * 

»: « 

K 1«.      Qf-c 
o 
O; 

^ H- ■• 
UMt~ « — 
I 

•- o 

5IL 

f 
.s SI 

I" o 
VJ ►■ 

H 
it 

z u 

2 

i 

« a «      • ■I    - 
at VI 

S5 

5 ? x 5    >- 

£ -8 i 

1 _i B M   y 
> •• ZUK  ►- U.  ■# 

--III«2tW|ÜQK 
Z -!»,(»« I k 
B    C « —.UJ IUUI 8 lllfl« 

I 
8& 

if1 

sy 

{I 

i 

i lu 
il 
II 
IF 

X 
mm 

Kl 

82 

»I 

s 

"• o >• Q 

'U M «> ̂ 
S-3 SS 
S5f. il 
^:f n. 
m~c it « a & 

• 

■ 

it 
« 
jr 
«o 

cb 

C-14 

- '-- "■  -■- -■■ ■ .-..-■,. "-■■ ■- "'     -—..    .--   -..-■..   -a.:^^,...-..1^.|i|  ..^i -   -   -       - -'""  



——I —— 

Instructions for 
Tools and Test, Measurement, and Diagnostic Equipment (TMDE) Chart 

COLUMN 

Nomen.lature or Description.  Enter the nomenclature as shown 
In the manual or if none, enter noun nomenclature and brief 
description of item.  (Enter in parentheses the number of like 
Items received, such "(2 ea)".) 

Federal Stock Number or Part Number.  Enter one of the following: 
Federal Stock Number, Part Number, or Drawing Number in this 
order. 

Maintenance Category, Prescribed. Maintenance category authorized 
the item as prescribed by the technical publication. 

Maintenance Category, Recommended. Indicate the maintenance cate 
gory to be authorized the Item as recommended by test agency. If 
the item is not required, enter none. 

Date Received.  Enter the date the tool or item of TMDE was 
received (Example 6/69).  Enter 
equipment was not received. 

'not rec" if the tool or test 

6 Evaluation, Adequate.  Enter an X if the item was found to be 
adequate for use by the mechanics and for its intended purpose at 
the maintenance category recommended in Column A.  Make no comment 
on Items marked "None" in Column 4. 

7 Evaluation, Inadequate. Enter an X if the tool was found to be 
Inadequate for its intended use. Make no comment on tools marked 
"None" in Column 4. 

8 Required (RQD) Yes or No. A "Yes" in this column indicates the 
special tool or test equipment is required at the maintenance 
level indicated in Column h.    A "No" in this column indicates the 
special tool or test equipment is not required.  This column 
should be marked "No" when "None" is marked in Column 4. 

9 Listed in Technical Manual.  Enter the number of the technical 
publication for the test item in which the tool or test equipment 
is listed. 

10  Remarks.  If an EPR is related to the item, the EPR number will 
be entered.  If the item was used only to verify the need for 
the item, this will be indicated. When it has been determined 
that an item is not required, indicate the standard item which 
will perform the required maintenance function if appropriate. 

STEEP-KT-E Fon 7a 

1 Aug 75 
C-16 

*-    — 

PRECaDING PAGE BLANK.N0T ?ILM£D 

m ■MM 



■■i   wammm 

r.-i? 



r 

■■« 

tn 
^           i       a) 

0)            U   O   rH    B)           JS c X   1 
H         rt O   (« iH         w •H  Ü (U   o 
J3            3   rH    M    CO •^. 4=   S 
«     •>               <U   OJ   to <w TJ "O m • a)       a 

w •Htno    «CMflo 3 (U o V A V  3 
M   M O   U)   0)         3 0 C   rH 4J            >    0 

js nj   O CM   a O   (U        3 
> +J      £      -a r^  tu 

rH •rl     1 CO   4J    O    U 
3 o 2^ 3   O   B 
2 "~ (0     «  O   <U   fl CTi  -H «   • 
Ui IN   -H    0)          JC    U O  rH rH   en d V   C   U    0 

ON i w  B (N 4-) a> r*. ä M o u •v to 
vO (d o U  -H rt   U   O MH 
O Ä    M    0     1        -         Z   -rl •rl    4J M 3       <u LM 
rH 4J            o   to  0 w tH     CO CO •H   CO          O     • l "O   O           U   -rl          •O td -H rH   rH rH -o        tn 

ui  rtm-OAJTati a) >   CO O    O OJ   O   01   »J   li H o  o   i   c  rt rt o to i o o n  o tn  3 o 
h mm CM    M H    4J rt H   3   C  u 

X I 
0) 

ih 
1 1                1               1 

to             in            in LA IA a o o          o         o O o 
•H oo oo           oo           oo oo 00 

rH Oi m m           m          in 
i             I             I 7 in 

1 a H ^ ~ H  CS rH   CM          r-l   tM          H  CM H CM rH   CM X üJa rH   rH | rH   ^H           rH   rH           rH   rH 
|1                                                      1                                                    | 

H  rH rH   rH 

< 
z 

1 
S oo ES    g^   gS rss u 

•H 
00 

•rl 
Q 

Q vo Q  vO         Q vO         Q  vO Q vO a vo 

Igss CO (0 CO               CO              to 
V                 (1)                (U 

CO U3 

g 
,  ,  ,, >• ►H             ►*             H ►l >> 

z 1- 
•H 
(0 

> 
•H 

* 2J g| 

S 
i- 1 s 

X 

1- 

2 
< 

u> x XXX X 

o m m           m          m . m ^? tr> 2P 
r>>           r^          h» 
00               00              60 

r- 

äö 3 3              3             3 Jj 
^ 5c < <!            <j            < ^tl 

s m ir>           in           io lO z J ^^ r^ -«        -J        H |nj s 

dg o Q             Q             Q Q a 1 
So * 

* A                                   •>                                  «1 

33             BÖ             B5 EC 

UJS           _l o: 
n 

N 
MM« 

h                h               h 
n 

h 
M 

fe 5 
H 

3C 4     *~ 0: H- 

EÖOOüQ 
Z  I    1    I    I    I 

^ 1 
O 
O 

1 
0\ 
vO 
O 

4. 

CD 
10 BO 

O             Q             Q 
M                        «1                        « 

H        ta        n 
Ö 

33 

P 
33 1 

auou. id £ «         »         « 
fit                    fn                    fc 

^ 
fe 

•> 
fa 

im 
s e 8 I 

H si CM oo 
<       <       < <! ^ 7) 

UJ   ^ s m o Z              Ä             Z ^ 
00  f"» i 

a. ^ ON  <M rH H 
m oo a 

<* 
en CM 

Iw> 
eg 

I CM ^" CM ^ 5 ^                /~\        ^ oo 2 0)   CO         0)   to        CO Q 
z 

Lt 
rH   *J         H   «        O ro u M ,fl   «         ^S   -W        CO <r ..   . Qi cd  td       oo  to      ^ CM s g •rt   i        -H   »       CM u           u           s a 

CJ 

»- 

i       UJ Q       Q 

— o CO O         (0 o > o     > o      a 5 m 

S 
co 

M 
H 

CM                H        TH 
"                »              0. 

M       •>           »H       « 
o  eg       o  co      c» 
w  @       ^  S co £       to £ 

a 
m 
H 

3 

1 
9 d •HO         -HO         M u 91 T 5 o n           co           o o 4J 

° •H 0) O          QJ CM         4J 
0Ä en      »ä r>.       o 

1                 1          (U 

w 2 
rH •o o     -a o      c 

cd »«^      ed ^^      3 
r^ rH BL 

o n 
g 

y 
(0 o           o          o Q Ü 
H rJ                hJ               U u H 0 

C-18 

*■■■■- - ■ - 
- ■ -- -  -^ -       



^mmm^'^mm 'mnn J'■"-"" 

« 
O H

.P
. 
 w

as
 

li
e
u
 

of
 

ta
l 

v
o

lt
- 

/G
M

S-
6A

 
te

st
 
re

- 
se
 

o
f 

 t
h

is
 

as It O       -HZ        g 
>» a öoSä H 
-3-  T-l  -H         H -O     . 
«n     "a M « « K 

• « at « u wi -H 4J g Jl   1 •«   V   0   S   « H 

U 
H a « a <« tr a 

X 

a 
■H 

5 1 m 
o 
00 

i 
m 
o 
oo 

U 
■H i;! «      7 in 

,2 w ^ -i H (N »H (M , 
X BS H H i-i f-i 

i H n 
£ oo 

•H 
00 

i-t 
a 

Q vO Q vO 

§?8S 
(0 
0) 

§ 
>< ►* 

z t 
(0 B A N 

•H i- 4 
> 

•H 
A 

3   V 1 1 40        X X 

7. 

«* 
o 

tfl        < < 
■ l->l    «'-- 

äö 
2 c ? 

§jS Q ■              J 
QjQ 2 ♦      33 S3 

uf        -J ^ 
n 

^ 
r-l 

s 1 
i 

sS   "So 

Z *  '  )  • i auouzo 

1 
ID Q 

93 * 
hi 

b. 

bi 
1 

EC
TN

O
 

6-
E

E
-T

D
l 

e 1 
m 
ro 

M       CJI 

H vO 

00 
a 

V) 

^ S vO H CM vO JJJ 
o OS H vO (N JU 
K. m o SO OJ n 

^ 

sf 

 .  s. 

5 1 
X h « Ü 
u H 

s 
O" 

5 
a 

i ° 
« h 

\ 

-     K 

CM 

<u 
4J 

i i m to 
O 

vO 

5 
4) 

> 
H 

CO 
4J L O 

•H 
00 

•H if Q Q 

r.-IQ 

:'"' ■■^--i—■'-«--••■■   mmiii l.^^.^.,,.,^^,.;.^...^.,^. '-'"•■'■'-'•■'—"•■'"■- ■    --■--^.!,   ■   ... /.:^.u».:a.. I.I   .1   I**« 



wmmimmmm^mmmmmm mm 

Instructions for Maintenance Package Literature Chart 

COLUMN 

3 

4 

5 

Number.    Enter Army or manufacturer's publication or draft manual 
number. 

Quantity.    Number OIL copies received.    Insert "0" if none were 
supplied.    Use Chapter 9, AR 310-3, as a guide to determine those 
publications that should accompany the teat item.    Publications 
contained in the maintenance test package should cover operations 
and functions through general support maintenance and should 
specify the categories Involved. 

Title.    Complete title. 

Date Received. Literature.    Enter date publication was received. 

Date Received. Materiel.    Enter date test item or materiel was 
received. 

6 & 7 Evaluation.     Insert "X" in appropriate block.    Minor errori. noted 
on DA Form 2028 are not in themselves sufficient reasons to term 
a publication Inadequate. 

8 Form 2028.    Insert EPR number  (if appropriate) and date DA Form 
2028 was forwarded. 

9 Remarka.    In addition to appropriate remarks, explain if manuscript 
was not evaluated and the reason therefor. 

STEEP-MT-E For» 1U 
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PARTS ANALYSIS CHART INSTRUCTION SHEET 

GENERAL.   THE PARTS ANALYSIS CHART PROVIDES FOR A LISTING OF THE PARTS USED IN 

MAINTAINING THE TEST ITEM.   PARTS WILL BE GROUPED ON THIS CHART BY FUNCTIONAL 

GROUP AND IN FEDERAL STOCK NUMBER (FSN) NUMERICAL ORDER WITHIN EACH GROUP. 

COLUMN DESCRIPTION 

1 GROUP AND SEQUENCE NUMBER.   PARTS USAGE BY MAINTENANCE OPERATION 

IS INDICATED BY A CROSS REFERENCE TO THE GROUP NUMBER AND SEQUENCE 

NUMBER FROM COLUMN \ OF THE MMNTENANCE ANALYSIS CHART. 

FEDERAL STOCK NUMBER.   RECORD THE FEDERAL STOCK NUMBER^ TECHNI- 
CAL SERVICE PART NUMBER, MANUFACTURERS PART NUMBER, OR DRAWING 

NUMBER IN THIS ORDER OR PREFERENCE. 

NOUN NOMENCLATURE.   AS LISTED IN THE PARTS MANUAL. 

MAINTENANCE LEVEL, PRESCRIBED.   THE MAINTENANCE LEVEL PRESCRIBED 

BY THE HARTS LIST UNDER REVIEW.   USE "H£ CODS   C - OPERATOR/CREW, 
O - ORGANIZATIONAL, F ~ DIRECT SUPPOF.r^ H - GENERAL SUPPORT, D - Depot, 

MAINTENANCE LEVEL, RECOMMENDED.   THE CODE SYMBOLS C, O, F, H, or 
INDICATE THE MAINTENANCE LEVEL RECOMMENDED BY THE TEST AGENCY0 

PART LIFE.   THE NUMBER OF OPERATING HOURS (ESSENTIAL) AND MILESJ, 

ROUNDS, EVENTS, ETC., AS REQUIRED BY THE TEST PLAN, ACCUMULATED BY 

THIS PART.   THIS IS ACTUAL PART LIFE AND SHOULD AGREE WITH THE PART 

LIFE REPORTED ON THE EPR.   EACH ENTRY IN THIS COLUMN IS FOLLOWED BY 
THE APPROPRIATE  LIFE UNIT SYMBOL (H,   M,   OR R). 

REASON USED.   THE SYMBOL UNSCHED WILL BE ENTERED IN THIS COLUMN IF 

THIS PART WAS USED AS A RESULT OF UNSCHEDULED MAINTENANC ,   IF THE 

PART WAS REPLACED AS A REQUIRED ACTION OF SCHEDULED MAINTENANCE, 

THE SYMBOL SCHED WILL BE ENTERED.   |F THE PART WAS USED AS A  TIME 

CHANGE COMPONENT , TCC WILL BE ENTERED.   |F THE PART WAS CONSUMED 
TO VERIFY PROCEDURES OR TOOLS, NOT TO CORRECT A MALFUNCTION, THE 
SYMBOL SLM WILL BE ENTERED. 

REMARKS.   IF AN EPR IS RELATED TO THE PART USED, THE EPR NUMBFR 

WILL BE   INSERTED   IN THIS COLUMN.     WHEN THE PART WAS REPLACED TO 
CORRECT A  FAILURE,   IT WILL BE  INDICATED  BY   INSERTING THE WORD FAILURE 
IN THIS COLUMN. 

D 

EPG Form 1316 
15 Jul 1973 

A (Rev)    Supersedes EEP Form 1316 A, 1 Oct 70, 
which Is obsolete 
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APPENDIX D.  SOLDIER-OPERATOR-MAINTAINER TESTER COMMENTS 

PART A.  SAFETY RELATED 

1. The removing of the port module closest to the hinge of the switch 
gate brackets is dangerous because the port modules are tightly seated 
and some force must be exerted to extract the circuit card causing the 
back of the hand to get injured by the gate switch assemblies. 

2. The handle on the power supply assembly is too small with the card 
extractor holder in its present location.  When trying to grasp the 
handle of the power supply assembly to remove the power supply assembly, 
the fingers get scratched or a firm grip cannot be obtained due to the 
size of the handle and considering the size and weight of the assembly. 

3. There should be a label on the front of the equipment warning the 
operator-malntalner of the consequences if the common circuit ground 
and/or the chassis ground are Improperly utilized. 

PART B.  MAINTENANCE RELATED 

1. The soldier-operator-malntainer suggests some change in design of 
component on heat sink in power supply to allow better and easier access 
to parts and to prevent undue damage to equipment. 

2. The soldier operator-malntalner suggests guides or tracks be incor- 
porated to aid in seating the power supply to the power receptacle since 
the power supply is loosely fitted into the test item and to stop wear 
of metal baseplate inside the test item. 

3. The weather seal gasket in front of the test item is loosely fitted, 
suggest four additional screws be added, two each top and bottom, evenly 

spaced. 

4. The soldler-operator-malntalner says the major drawback on TD-1069 
was replacement of modules when placing a card in a slot, It may or may 
not fit due to guides being bent or misaligned of printed circuit board 
(PCB) connectors. The overall performance of the unit was fair, having 
problems with high and low temperatures, also, humidity. Major areas 
being replacement of cards and power supplies. 

5. Replacement of the card nest assembly A32A3 should be done at depot 
as it is time consuming and requires special tools and skill. Re- 
placement was approximated to be in the neighborhood of 12 manhours. 
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Aa 
ASCII 
ATACS 
BER 
b/s 
CH 

CRT 
dB 
dBm 
0C 
oF 

DT II 

EW 
Hz 
kb/s 
kHz 
MAC 
MAV 

MHz 
MOS 

Mnax ct 
MR 
msec 
MTBF 

MTTR 
MUX 
NRZ 
PCM 
RCV 
RFI 

rms 
RPSTL 
SV 
TMDE 
TTL 
ysec 

Vp-P 
wpm 

APPENDIX F. ABBREVIATIONS 

achieved availability 
American Standard Code for Information Interchange 
Army Tactical Area Comnunlcations System 

bit error rate 
bits per second 
channel 

cathode ray tube 
decibel(s) 
decibels referenced to 1 milliwatt in 600 ohms 
degrees, Celsius (Centigrade) 
degrees, Fahrenheit 
Development Test II 

electronic warfare 
hertz 
kilobits per second 
kilohertz 
maintenance allocation chart 
minimum acceptable value 

megahertz 
Military Occupational Specialty 
maximum corrective maintenance time 

maintenance ratio 
millisecond(s) 
mean time between failure 

mean time to repair 
multiplexer 
non-return to zero 
pulse code modulation 
receive 
radio frequency Interference 

root mean square 
Repair Parts and Special Tools List 
specified value 
test, measurement, and diagnostic equipment 
transistor-transistor logic 
microsecond(s) 
volts peak-to-peak 
words per minute 
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