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AISTIACT

The US Army Aviation Test Board service tested the Selected Light-
weight Avionic Equipment (SLAE) to determine its suitability for Army
use. The SLAE consists of two AN/ARC- 114 VHF-FM Transceiver s,
one AN/ARC- 115 VHF-AM Transceiver , one AN/ARC- t16 UHF-AM
Transceiver , one AN/ARN-89 ADF Set , three C-6533/ARC Coznmunica-
dons Control Units, and associated antennas and cables. Testing was
conducted in two OH-6A Helicopters during Jan~ary~ - April 1969 at Fort
Rucker , Alabama, and Apalachicola , Flori~a.~ Sixteen deficiencies were
found in the following areas: technical c~~ i,.aEteristics, operational suit-
ability, compatibili ty,~~ ~~bility,—huT! an factors design, and safety.

[ Sixteen shor~~aITrtfl~~~were also found . Each major component except ,~9
• the C-6531JARC had two or more deficiencies and two or morç short- ~

• comings. TX-mode test results are classified and not reported herein.4...~~~ I
It was concluded that SLAE is not suitable for Army use. It was recom-
mended that SLAE not be consider ed for operational use until the d efi-
ciencies are corrected , that the shortcomings be corrected if technically
and economically feasible, and that the prot~ucUon SLAE and its installa-
tion be check tested after deficiencies have been corrected .
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FOR EWOID

The Commanding General , US Army Test and Evaluation Command
• (USATECOM), directed the service test of SLAE by letter , .A MSTE-BG,

Headquarters, USATECOMI 8 November 1966, subject: “Test Directive, :~USATECOM Project No. 4- 7-3651-01/02, EngineerIng and Service Teats,
Light Observation Helicopter Avionics Package (LOH.AP). ”

The US Army Aviation Test Board was responsible for planning and
conducting the test and for reporting the test results. US.AAVNTBD
personnel , other than the authors, closely associated with the project

• include LTC James W. Jarvis , Jr. (Chief , Electr onic Systems Test
Division); M.AJ Wiley W. Walker (Senior Project Officer , Electronic
Systems Test Division); LTC Lowell F. Baltzell (Planning); M.AJ Max
B. Hoyt (Planning); Mr. Char les L. Mar tin, Sr. (Project Pilot); Mr.
William H. Grady (Project Pilot); CW3 Pat W. Jones (Project Pilot
and Mr. Russell E. Sharp (Maintenance).

Human Resourses Research Office (HuxnRRO) Division No. 6
(Aviation) conducted a human factors r eview of the SLAE and provided
results for inclusion in the test report.

All data (photograph., test plan. etc.) are on file at this Board
under US.ATECOM Project No. 4- 7-3651-02 . RDT&E Pr oject No. is

• 

• lXl-79191-D168.
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SECTION 1. INTRODUCTION

1,1 BACKGR OUND •

The Light Observation Helicopter Avionics Package (LOHAP) pro-
gram was initiated in January 1964 at the r equest of the LOH Project
Manager. A need for LOHAP was established and a R eqizest for Pro-
posal (RFP) was issued in March 1965. This RFP was cancelled in
May 1965 after Department of Defense decided to enter a development
produc tion contrac t for LOHAP. This decision was made to speed de-
livery of LOHAP production equipment to the airframe manufacturer.
A new RFP was issued in July 1965. In January 1966 , the US Army

• entered a development production contr act for LOHAP with Sylvania
Electric Products , Inc. , Williamsville, New Yor k The US Army Test

• and Evaluation Command (USATECOM), in Noveu~ber 1966 , directed
the US Army Aviation Test Board (USAAVNTBD) to service test the
LOHAP in an OH-6A Helicopter. A decision was made to expand the
use of LOHAP into other aircraft , and in the four th quar ter of fiscal
year 1968, the acronym LOHAP was changed to SLAE (Selected Light-
weight Avionics Equipment).

1.2 DESCRIPTION OF MATERIEL

The SL.AE is an airborne communication/navigation system designed
for use in Army aircraft. The test system consists of tWo AN/AR C-114
VHF-FM Transceivers; one AN/ARC-u S VHF-AM Transceiver ; one
AN/ARC- 116 UHF-AM Transceiver; three C-6533/AR C Communica-
tions Control Units; one AN/ARN-89 Automatic Direction Finder (ADF )
utilizing the standard Homing, Heading, and Bearing Indicator ; and
associated antennas and cables. A detailed description is contained
in part A . appendix I.

1.3 OBJECTIVE

To deterinine the suitability of SLAE and its maintenance package
for Army use.

1.4 SUMMAR Y OFRESULTS

1.4. 1 S~~~E radios experienced 26 repairable failures and 21 inter-
mittent unresolved failures. Mean times between failures , computed
at a 90-percent confidence level, were:

1-1
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Lower Limit Upper Limit
(bourø) (hours)

AN/ARC-114 53 - 165

AN/ARC-US 49 330

AN/ARC-116 32 148

AN/ARN-89 - 48 326

C-65331ARC 430 7,750

1.4.2 SLAE met weight, size, and volume requirements. The .AN/
AR C-US and AN/ARC- 116 failed to meet input power criteria in the
receive mode by G.~.4 and 5. 1 watts , respectively.

1.4. 3 The AN/ARC-114 experienced extreme variations in maximum
range and intermittent unresolved failures which were considered mis-
sion degrading.

1.4. 4 The AN/ARC-114 , -115, and -116 did not have preset guard trans-
mit capability. Guard transmission could be accomplished only by dial-

• • 
ing the appropriate frequency using the megahertz (mhz ) and kilohertz

• 

• 

(khz) knobs.

1.4. 5 The AN/ARC- 114, -115, and -116 did not have preset channel
• capability for operational use. A control knob was not provided to ad-

just the squelch. The volume control settings were critical.

1.4. 6 The C-6533/AR C operated satisfactorily.

1.4.7 The usable r ange of the AN/ARN-89 was limited by excessive
audio noise which overrode the ground- station identifier signal. This
noise was greatest at higher speeds and reduced slightly as helicopter
speed was reduced. ADF needle oscillations of magnitudes of ±100
occurred randomly at all ranges. Tracking and ADF compensation dur-
ing these condition, required use of the average of these oscillations.

1.4. 8 Homing using the AN/ARC-1 14 was unsatisfactory. Homing range
• was a function of frequency; I. e., the lower the frequency, the lower the

- •
- • 

- •  range. The sensitivity of the steering pointer increased as the range
to the ground station decreased. At r anges of less than 10 nautical

1-2
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miles (n.m. ), the needle was too sensitive to use. The homing station
passage meter did not function as intended. The needle dropped to the
bottom of the indicator during reception of signals on the No. I and No.
2 AN/ARC- 114 in both homing and communications mode and during re-
ception of signals on the AN/ARC-115.- When the signals were inter-
rupted , the needle returned to its original position.

1.4. 9 Average maximum retransmission ranges were 37 n.m. at 500
feet above ground level (AGL) and 70 n. m. at 3, 000 feet AGL, which

t is only slightly greater than line of sight. Adjustment of the volume
controls on the two AN/ARC- 114’s during retransmission was extremely

• critical. If adjustment was just below normal listening level, retrans-
mission range was reduced or communications were non- existent. Dis-
tor tion occurred if adjustment was slightly above nor mal. listening level.

• • Helicopter angles of bank in excess of 16 degr ees resulted in unintelli-
gible retransmission communications.

1.4. 10 The ADF needle wandered indiscriminately while retr ansmis-
sions wer e in progress with two AN/AR C-1l4’s. When the AN/ARC- 115

• transmitter was keyed , the ADF needle either locked or became erratic,
depending on proximity to a low frequency station.

1 • 4. 11 The OH- 6A fuel quantity gauge would move to a full fuel indica-
• tion when the No. 1 and No. 2 AN/ARC- 114 transmitters were keyed on

frequencies from 39.90 to 55.00 mhz and when the AN/ARC-ll5 trans-
mitter was keyed from 140. 000 to 147. 000 mhz.

• 1.4. 12 During transmission on 226.0 mhz on the AN/ARC-116, a loud
rushing noise was heard on 54. 0 mhz on the No. 1 AN/ARC- 114. The
same rushing noise was heard on 226. 0 mhz when the No. 1 AN/ARC-
114 was tr ansmitting on 74. 0 mhz .

1.4. 13 Crewmembers in the test-bed aircraft wer e able to operate the
AN/APX-72 transponder control head and the C-8l57/ARC voice secu-
rity control indicator In flight only with considerable difficulty. This

• 
. equipment was mounted on the top of the bulkhead between the pilot ’s

• and copilot/observer ’s seats .

1.4. 14 The identification labeling of the three SLAE communications
radios was technically correct but confusing to operators.

• 1.4. 15 The audio control knobs of the AN/ARC-114, -115 , and-116
- • 

•
~

- • • did not have an indication of their position relative to full high, full low,

1-3
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or intermediate settings. The face of the AN/ARN -89 was not marked
to show full high, full low , or intermediate positions relative to the
mar k on the audio control knob.

1.4. 16 The intensity of the panel lighti ng of the two C-6533/ARC ’ s ,
the No. 1 AN/ARC- 114, the AN/ARN-89 ,  and the AN/ARC- 116 could
not be varied.

1.4. 17 The maintenance characteristics of SLAE at direct- and general-
support levels were satisfactory. Equipment location in the test- bed
helicopter caused difficulty at organizational maintenance level and dur-
m t  ADF compensation. S~~ cia1 test equipment was required at direct-
and general- support levels. Maintenanc e manuals were adequate.

1.4. 18 Results of the X-mode tests are classified and are submitted
under separate cover.

1.4. 19 Sixteen deficiencies were found in the following areas: technical
characteristics, operational suitability, compatibility, reliability, human
factors design, and safety. Sixteen shortcomings were also found.

1.5 DISCUSSiON

The test-bed helicopters were furnished with nonstandard antenna
configurations (refer ence paragraph 5 of Detailed Description, part A ,
appendix I). Although the antenna configuration was not constructed to
produc tion specifications, only a small number of the deficiencies and
shortcomings of the SLAE relate to antenna problems. Proper operation

• of an avionics system depend s on antennas and their ins tallation; there-
fore , futur e testing of SLAE should be conducted with production antenna
configurations.

1.6 CONCLUSION

SLA E is not suitable for Army use.

1.7 RECOMMENDATIONS

a. SLAE not be considered for operational use until the deficiencies
listed in appendix II are corrected.

• 
-

• 
b. The shortcomings listed in appendix II be corrected if technically

— and economically feasible

c The production SLAE and its installation be check tested after

~~ 

the deficiencies have been corrected

1-4
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SECTION 2. DETAILS OF TEST

2.1 INTRODUCTION

The USAAVNTBD conducted this Category I service test at Fort
Rucker , Alabama, and the USAAVNTBD Test Facili ty at A palachicola,
Florida . Testing was conducted in two OH- 6A Helicopters from January
through April 1969. The following in-flight operati ng times were accu- •

- 
mulated:

AN/ARC-ll4 894.8 hours

AN/AR C-115 445.6 hours

AN/ARC-116 383.9 hours

AN/AR N-89 440. 0 hours

C-6533/AR C 2,712.0 hours

The X-mode test methodology and results are classified and are pre-
sented under separate cover.

2.2 PHYSICAL CHARACTERISTICS

2 .2. 1 Objective

To determine physical characteristics of the SLAE.

2.2.2 Method

2. 2. 2. 1 Each component of the SLAE was weighed and measured and
the volume was computed. Two sets of dimensions were made and two
volumes were computed. The dimensions shown in line a of paragraph

• 2.2. 3. 1 ar e measurements including protrusions such as knobs , plugs,
• etc . The volume shown is the installed volume. The dimensions in line

b do not includ e any protrusions , and were obtained to determine corn-
pliance with appropriate Standard Classification Lists (SCL’s).

2. 2.2.2 Each component of SLAE was inspected to ascertain any ob-
vious struc tural weakness in the equipment design or installation.

I •

2— 1
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2. 2. 2. 3 Throughout the conduc t of this test , failures tha t could be at-
tributed to vibration , shock, or a i rcraf t  environmental conditions were
noted and recorded.

2.2.3 Results

• 2.2.3.1 Dimensions, Weight, and Volume.

Height Depth Width Volume Weight
Component (in. ) (in. ) (in. ) (Cu. in. ) (lb. /oz . )  

•

AN/ARC-l14 a. 4 1/8 8 1/2 5 3/4 201.61 5 5

= No. 1 b. 3 15/16 6 1/2 5 127.97

AN/ARC-114 a. 4 1/8 8 1/2 5 3/4 201.61 5 5 
:

No. 2 b. 3 15/16 6 1/2 5 127.97

AN/ARC-llS a. 47/8 8 1/2 5 3/4 238.27 6 6 1/2
b. 4 13/16 6 1/2 5 156.41

AN/ARC-l16 a. 47/8 8 1/2 5 3/4 238.27 7 9
b. 4 13/16 

- 
6 5 144.38

C-6533/ARC a. 2 5/8 4 1/2 5 3/4 67.92 1 12
b. 2 1/2 3 1/2 5 43.75

C-7392(XC- a. 3 3/4 7 3/16 5 1/2 148.24 3 2

• 2)IARN-89 b. 3 9/16 6 5 106.88

AS-2108 a. 1 3/8 11 3/4 11 3/4 189.84 2 2
b. 1 11 3/4 11 3/4 138.06

R-1496/ARN- 5 1/2 11 1/2 6 379.50 6 12 •

89 TOTALS a. 1,665.26 38 5 1/2
b. 1,224.92

2. 2 .3 .2  Inherent Structural Weakness.

2. 2. 3. 2. 1 The antenna for the No. 2 FM radio was an extremely fragile
• - ins tallation. It consisted of two elements , one mounted on each of the

two vertical stabilizers. One end of each element was attached to a
block mounted aft of the tail-rotor transmission. The outer extremes

• of each element were welded to support fins which were in turn riveted •

to the stabilizer. An intermediate support fin was provided to each

H
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element of the antenna and was attached to the element using an “Add ”
cable clamp. One failure occurred when the lower antenna broke away
from its suppor t fin at the weld point. This non-standard installa tion
presented an ideal handhold for personnel engaged in ground-handling
and maintenance operations. The antenna could easily be broken by
such use.

2. 2.3 .2. 2 The AT-4 50/AR C antenna used with the UHF radio wag in-
• stalled on the r ight  skid directl y below the pilo t ’ s door. This antenna

was f re quently kicked and stepped on accidentally during crew ingress
and egress and during maintenance operations.

2.2. 3.3 Failures. There were no failures noted that could be attri-
buted to vibration , shock , or the ai rcraft ’s environmental conditions .

2 .2 .4  Anal ysis

The AN/ARC - 114 , -115, and -116 and the C-6533 1ARC met all
• specifications regarding physical size. The weight of the AN /ARN- 89

with installed cabling was not determined because the test-bed aircraft
was delivered with the in stalla tion com plete.

2.3 TECHNI CAL CHARACTERISTICS

2. 3.1 Objective

To determine the technical characteristics of the SLAE.

• 2. 3.2 Method

2. 3.2. 1 The equipment was operated in conjunction with a TS-352/U
multimeter to determine the voltage and current  required to operate the
SLAE during receive and transmit conditions.

2. 3 .2 .2 The equipment was operated in conjunction with a BIRD 43
wattmeter to determine the forward power output and the reflected
power of each communications transmitter.  All measurements were

• made with SLAE installed in the OH- 6A Helicopter using a power
source adjusted to 28. 5 volts direc t current  Cv. d .c .).

2-3

• •
• 

- -- -~~~~ —•.~~ -—- •~~~~__  • - • • -——~~~~~— •—-—~~~~~~ —-——~~~•--~~~~~~~ • • •  ~- • -~~ - -•~~~



-‘~-1I~~

- • - - - • - ---  • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - • •~~-- • -

2.3.3 Results

2.3.3.1 Power requirements for SLAE radios were:

Transmit Receive
Component (watts ) (watts)

AN/AR C-114 30.8 8.8

AN/ARC-1 15 41.2 10.4

AN/ARC-116 20. 6 15. 1

AN/ARN-89 (compass) N fA 17.8

AN/ARN-89 (LOOP slew N/A 16. 0
switch operating)

2. 3.3.2 Forward and reflected power was:

Frequency Forward Reflected
Component (mhz ) (watts) (w&tt. )

AN/ARC-l l4 No. 1 31.5 14. 0 1.0
36.9 11.0 1.0
40. 5 9.0 1.6 L
52.4 15,5 0.5
54. 0 9.0 4.0
69. 3 16.5 4.5

AN/ARC- 114 No. 2 31.5 19. 0 2.0
36.9 19. 5 3.3
40. 5 12.0 4.0r 52.4 10. 0 5.0
54. 0 9.5 5.0
69. 3 10. 5 4.8

AN/ARC- 115 119. 5 18. 0 4.5
121.5 17. 0 4.0
126. 2 18. 0 4.0
135.3 17.0 4.5
145.8 19. 0 1.5
149. 7 21.5 0.0

2-4
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Frequency • Forward R eflected
Component (mhz) (watts ) (watts )

t AN/ARC-1 16 226.8 6.5 1~,0
241 .0 • 6.5 

• 
1.0

1 249.9 6.5 1.0
- 

336.3 5.0 1.5
- 346.5 5.0 

• ~l .0

2.3.4 Analysis

The A N/ A R C - u S and -116 failed ’ to meet criteria for receive-
power consumption by 0.4 and 5. 1 watts , respectively. Ten watts was
the established criteria. No power criteria were available for the AN/

~
• AR N-89.

2.4 OPERATIONA L SUITABILI TY - COMMUNICATION RADIOS

2.4. 1 Objective

To determine the operational suitability of SLAE Communication
• Radios (AN/ARC- 114, -115, and - 116) and Communication System Con-

trol (C-6533/ARC).

• 2.4. 2 Method

2.4. 2. 1 Two sets of SLAE were operated in two OH-6A Helicopters
at 500 and 3 , 000 feet AGL to determine the average maximum reliable
communication range for each type of radio. Ground stations were
three fixed sta tions and one vehicle-mounted standard Army radio peaked
to operating efficiencies dictated by specifications. Flight profiles em-

• ployed during range checks were designed to place the helicopter in
several flight attitudes and to insur e 360-degree antenna orientation
relative to the ground station. Maximum reliable communication range
for all radios was defined as the greatest distance over which 90-percent

• • intelli gible t ;~io-w ay voice communications could be conducted between
4 - 

the test items and ground-based , compa tible Army standard radios
• operati ng at normal efficiency through omnidirectional antennas. 

•

2. 4. 2. 2 Unusual or undesirable performance characteristics on all
communication radios were noted throughout the test. Test opera-
tions were conducted during daylight , darkness , and varying meteo-
rological conditions .

2-5
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• 
• 2. 4.2. 3 Antenna radiation patterns were made to determine which

aircraft orienta tion, in respect to the ground station, would result in
• 

• 

- 
the worst communication for each radio. Patterns were obtained during

-
• 

- 
- 

level flight at 1, 500 feet over a fixed ground point with repeti tions every
15 degrees of heading on 3 frequencies with each radio. Data were col-
lected using an AN/URM-85 field strength meter located 15 miles from
the fixed ground point.

= • 2. 4. 2. 4 Each radio was inspected to determine its tunable range , num-
• ber of channels , and channel spacing. 

- 

. • 
• 

•

2.4.2. 5 The warm-up time or time required for each radio to be capa-
ble of full operation was noted and recorded.

2. 4.2.6 Throughout the test, the C-6533 /AR C was used in its normal
manner. Instances of noise introduction, improper switching, and un-
usual or undesirable performance were recorded.

2. 4. 3 Results

2.4. 3. 1 Radio Com m unication Ranges. The average maximum comxnu-
nication ranges for the AN/AR C-114’s in the FM No. 1 and No. 2 posi-
tion, AN/ARC- 115, and AN/ARC- 116 as well as the longest and shortest
maximum ranges obtained at 500 feet and 3, 000 feet AGL were:

• Average Longest Shortest
Maximum Maximum Maximum

Altitude Range Range Range
Component (feet) (n. m.)  (n. rn . )  (n. in. )

AN/ARC-1l4

FM No. 1 500 24 33 10

3,000 50 65 29

FM No. 2 500 28 33 26

3, 000 50 •65 14

AN /ARC-l 15 500 38 45 32

• 3, 000 68 80 5?
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Average - Longest Shortest
Maximum Maximum Maximum

Altitude Range Range • Range
Component (feet) (n.m.)  (n. m. ) (n.m. )

AN/ARC-l 16 500 32 35 30

- 

3,000 - 69 91 57

2.4.3.2 Unusual or Undesirable Performance Characteristics.

2. 4.3.2. 1 Random performance degradations were experienced through-
out the communication testing of the AN/ARC-l 14. These degradations
or malfunctions were serious enough to limit the mission. In all in-
stances, maintenance action revealed no discrepancy and the radio met
or exceeded all bench-test criteria. During subsequent use of the radio,
the fault would not reoccur. These performance degradations were:

a. Receiver distor tion 2 occurrences

• b. Intermittent operation of 2 occurrences
transmitter or receiver

c. Transmitter weak 2 occurrences

d. Receiver weak 3 occurrences

c. Background noise in 4 occurrences
• receiver •

f. Garbled reception 2 occurrences

g. Transmitter would not key 4 occurrences

h. No sidetone 2 occurrences

2.4.3.2. 2 The AN/ARC- 1l4 , -115 , and -116 did not have a preset
guard transmit capability. The desired guard frequency had to be

• manually set using the mhz and khz control knobs . 
•

2.4.3.2.3 The AN/ARC- 114 , -115, and -116 did not have a preset
channel capability. All desired transceiver frequencies had to be

2-7
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manually set using the mhz and khz control knobs . The average pilotI seated in the OR-6A with the helicopter in a static condition and dialing
• through the entire band of each radio set required the following wri st

- movement and time:
- - Number of Wrist

Movements /Hand Time Required
Component Turns (seconds)

AN/ARC- 114 14 23
FM No. 1

AN/ .ARC- 114 17 29
• FM No. 2

AN/ARC-u s UHF 16 26

AN/ARC- 116 VHF 11 24

2. 4.3.2.4 A squelch adjustment knob was not provided on the control
head of the AN/ARC- 1l4, -115, and -116. A recessed screw was furn-
ished to adjust the squelch of each receiver. Operational flight experience

• indicates a need to adjust squelch. Helicopter crewmember. used knife
blade., finger nails, screw drivers , aeronautical charts folded several• times, and other material to accomplish the adjustment. It was phys-

• ically impossible for a crewmember to adjus t squelch while operating• the flight controls.

2.4.3.2. 5 The volume control setting for the AN/ARC-114, -115, and
-116 was too critical. Approximately 210 degrees of knob rotation were
required to go from the maximum to the minimum stops. For comfort- - ‘

able audio levels, only 10 to 15 degrees of this arc could be used. Set-• tings below this point resulted in no audio reception.

2.4.3.2.6 When the AN/ARC-115 was keyed, the AN/ARN-89 became
• unreliable (paragraph 2.8.3. 1).

2.4.3.2. 7 The AN/ .ARC-1l5 was subject to distortion at regular inter-
-: vals during the test period (paragraph 2. 9.4).

• 2.4.3.2. 8 The .AN/ARC-114 and .AN/ARC- 1l5 interfered with proper
fuel quantity Indications (paragraphs 2. 8.3.3 and 2.8.3.4).

— — — 
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2. 4.3.3 Antenna R adiation Patterns . See part D, appendix I.

( 2.4.3.4 Tunable Range , Number of Channels, and Channel Spacing.

I See par tA , appendix I.

2.4.3.5 Warm-Up Time. Warm-up time was practically instantaneous
- and therefore negligible for operational purposes. - •

2.4.3.6 C-6533/ARC Communication System Control. There were no
instances of excessive noise introduction, improper switching, or un-
desirable performance characteristics.

2.4.3. 7 Meteorological Effects. No adverse effect on SLAE perform-
ance resulted from operation in various meteorological conditions or at
night.

• 2.4. 4 A nalysis -

2.4.4. 1 A positive explanation for the extremes of range performance
or the irregular operation of the AN/ARC-l14 radios has not been devel-

• - oped. Performance of these rad ios during this test was unacceptable.
The 21 failures cited in paragraph 2. 4. 3. 2 not only compromised the test
mission but wOuld have seriously degraded performance of an opera-
tional mission.

2.4.4.2 The standard AN/ARC- 51BX UHF transceiver has, a function
switch that permits easy selection of the preset guard frequency in a
negligible amount of time. Current avionics installations frequently

• incorporate a T-366/ARC (a five-channel VHF transmitter). In both
• instances, the crew can select guard transmit frequencies with relative

• ease in a negligible amount of time compared to dialing in guar d frequen-
cies usIng mhz and khz knobs. Aircraft FM radios prior to the AN/ARC-
114 have never had separate guard channel capability; however , they
were introduced into the inventory prior to the world-wide assignment

-
• 

- of an FM distress frequency. Considering SLAE radios individually,
the AN/ARC- 116 represents a step backward in providing aircraft crews

- with rapid guard-channel selection; a separate guard channel function
should be build into the AN/ARC- 115; and the AN/ARC- 114 should now
include the same featur e to utilize the new distress fr equency assign-
ment. All three radios should have the identical guard-channel selec-

• • 

-

~~. tion feature to Insure adequate redundancy to preclude loss of this capa-
bility in Ins tallations that do not include all three radios. Further dis-
eussion of thi s subject is included in paragraph 2. 15. 4.

2-9
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t 2.4. 4. 3 The absenc e of an operational preset char nel capab ility In the

SLAE radios compromises operationa l flexibility , comparing unfavorably
with the AN/ARC-5 1BX. The increases in aircraft complexity traffic
densities, and tactical employment require rapid selection of commonly
used frequencies to reduc e diversion of crew attention from inside the
cockpit. In instrument flight condi tions, r apid freque nc y selection per-
mits maximum concentrati on on flying the aircraft.

2. 4. 4. 4 During the test, communication degradation frequently resulted
fr om improper squelch settings. Solo pilots found it impossible to cor-
rect the problem. The addition of a copilot or qualified observer did
not help, since the degree of turbulence, airframe vibrations, maneu-
vering of the helicopter , and the type and size of implement being used
to change the squelch compounded the problem.

2.4. 4. 5 The extr emely sensitive volume controls that changed volume
levels dramatically with a minute movement proved frustrating to use.
This condition, coupled with the lack of adequate relative position marks
on knobs and the face of the radio (paragraph 2. 14.3. 4), resulted in
trial-and-error volume settings tha t generally produced either no audio
or extreme distortion on initial use. The minute latitude of comfortable
volume range required excessive concentration and attention for proper
adjustment. Test personnel painted dots on the knobs and faces of the
radios as a guide, but this is an Interim solution and is a classic example
of the use of imagination to overcome design deficiencies.

2.5 OPERA TIONAL SUITABILITY - NAVIGATION RADIOS

2.5. 1 Objective

To determine the operational suitability of SLAE navigation - 

-

•
radio..

2. 5.2 Method - 

•

2.5.2. 1 AN/ARN-89 Direction Finder Set.

2.5.2. 1. 1 The AN/ .ARN-89 was inspected to determine It. tunable
range. -

2. 5. 2. 1.2 The AN/AR N-89 was operated at 500 feet and 3 , 000 feet .AGL j
within reception r ange of selected low frequency ground stations to deter-
mine maximum usable ra nge Maximum usable range was defined as I

2-10 - 
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that’dia tance at whIch use of the AN/AR N-89 was limited by excessive
- oscillation of the bearing indicator or loss of aural signal.

2. 5.2. 1. 3 The AN/ARN-89 was utilized in the compass and manual loop
modes dur ing low frequency approaches. It. capability to position the
helicopter along selected ground tracks during low approaches without
needle oscillation or erroneous reversal was observed and recorded.

2.5.2.1.4 Operation of the AN/ARN-89 was checked in the lower (100
500 khz), middle (501 - 1605 khz), and upper (1606 - 3000 khz ) bands.

2.5.2. 1.5 Unu sual or undesirable performance characteristics of the
AN/ARN-89 and any adverse effects of the airframe on ADF signal re-
ception were noted throughout the test. Tests were conducted during
daylight , darkness , and varying meteorological conditions.

2. 5.2.2 AN/ARC- 114 Homing. The homing feature of the AN/ARC- 114
radio was operated to determine maximum effective range at 500 and
3, 000 feet AGL. The ground station utilized for this test was a stationar y-
vehicle-mounted AN/VRC-46 radio. Observations during the test m di-
cated tha t two ranges could be derived. The maximum usable homing
r ange was the greatest range at which reliable homing signals could be
received regardless of aircraft heading . The absolute maximum recep-

• tion rang e was that distance at which homing signals could be received
only when careful orientation of the aircraft permitted maximum signal
reception. The absence of red flags on the FM homing warning indica-
tor was used as the signal reception criterion.

• 2. 5.3 Results

2.5.3.1 .AN/ARN-89 Direction Finder Set

2. 5.3.1.1 The AN/AR N-89 had a tunable range of 100 to 3, 000 khz .

2.5.3. 1.2 The average maximum reliable range of the AN/AR N-89 was: -

Power Range (n.m. )
Station ~ ype and Frequency Output (watts ) 500 ft. 3, 000 ft. -

• Compass Locator (LOM) 
- 10 25 27

(212 khz )
- I

r - - 2 — ui
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Power Rang e (n.m. )
Station Type and Frequenc y Output (watt. ) 500 ft. 3 , 000 ft.

Non-Directional Radio 25 34 36
Beacon (MH) (308 khz )

Non-Directional Radio 25 48 50
Beacon (MH) (374 khz )

Non- Directional Radio 30 40 44
Beacon (MH) (410 khz )

• Compass Locator (LOM) 50 46 55
• (379 khz )

Commercial Broadcast 1000 39 53
(600 khz )

Commercial Broadcast 1000 46 55
(1450 khz)

2.5. 3. 1.3 Unusual or undesirable performance characteristics noted
were:

a. Two types of noise were received in the audio of the AN/
ARN-89:

• (1) A high intensity rushing noise that sounded similar
to a waterfall occurred in direct relation to airspeed. The intensity of
this noise was greatest at maximum safe air speed and decreased in
relation to air speed to 60 knots plus or minus 5 knots . As airspeed
decreased below 60 knots , the noise again intensified. The intensity
of this noise overrode the identifier of the tr ansmitting station and in
almost all cases was the limiting factor in usable range (paragraph
2.5.3. 1.2). The source of this noise has not been determined.

(2) A clicking sound was caused by the opening or closing
of a relay In the flasher unit of the anticollision light located on the under- •

side of the OH- 6A fuselage. . _ •

b Slow needle oscillations of magnitudes up to plus or
minus 10 degrees occurred randomly at all usable ranges. There was

j 2- 12
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no correlation between these oscillations and the degree of fine tuning
of the receiver or any other known condition. Pilots were required to
use the average of these oscillations to accomplish tracking. This con-
dition occur r ed occ asionally during ADF compensation and the average
of the oscillations had to be used to determine bearings.

• 2.5. 3. 1. 4 Station passage indications were normal and reasonably 
- 

-

accurate , but exhibited the following characteristics:

a. At  500 feet AGL or below, needle reversal occurred late, -

bu t never mor e than 0. 4 nautical mile beyond the transmitting antenna.

b. Above 500 feet AGL, needle reversal occurred prior to
crossing the transmitter antenna. Station passage was tested up to
3, 000 feet AGL and revealed that premature reversal occurred within
0. 5 n .m. of the ground station.

2.5. 3. 1. 5 No unusual or additional performance degradation resulted
from operation during adverse weather or at night. - -

2. 5.3. 1. 6 No adverse effects on ADF signal reception or needle per-
formance except that cited in paragraph 2. 5.3. 1.3. a. wer e attr ibuted
to the airframe.

2.. 5.3. 1. 7 The positioning capability of the AN/AR N-89 was adequate
with exception of needle oscillation (paragraph 2.5.3. l. 3.b) and slightly
er ratic needle reversal (par agraph 2. 5. 3. 1. 4). Use of the manual loop
during tr acking, homing, and approaches was adequate.

2. 5.3. 1.8 Warm-up time was practically instantaneous and therefore
negligible for operational purposes.

2 .5.3.2 AN/ARC 114 Homing.

2.5.3.2. 1 Average homing ranges of the AN/ARC- 114 were:

a. Maximum usable

R ange (n.m.)
Frequency (mhz) 500 ft. AGL 3, 000 ft. AGL

31 
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R ange (n.m.)
Frequency (mhz) 500 ft. AGL 3, 000 ft. AGL

36. 9 5 25

52.4 15 41

53.6 18 39

• 54. 0 15 43

74. 0 23 53

b. Absolute maximum

Range (n. m.)
Frequency (mhz) 500 ft.  AGL 3, 000 ft. AGL

31.5 6 30

36.9 7 37 - -

52. 4 15 46

53.6 24 43

54. 0 22 51

74. 0 31 
- 

62

2. 5.3. 2. 2 Unusual or undesirable performance characteristics noted
• were:

a. The reception range of reliable homing signals increased
as frequency increased.

b. The sensitivity of the FM homing steering pointer on the
ID-1351/ARN was a function of the range from the helicopter to the ground
station. At the extreme ranges of FM homing, the steering pointer moved
slowly enough to permit determination of steering information and to
permit holding a centered needle. As range to the ground station de-
creased , needle displacem ent and movement became quicker , requiring

• •
-

I -
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increasing ly rapid control movements to keep the steering pointer
centered. At ranges of 10 n .m. or less , the movement of the steer ing
poi nter became so rapid that the needle was either at its left or ri ght
limit or in rapid transit. Under these condi tions , homing to the un-
known location of a ground-based transmitter became impractical or
impossible.

c . False on-course indications were presented during homing
on 3 1.5 and 36. 9 mhz . These false on-course signals resulted in left
tur ns away from the station, which subsequently led the he licopter be-
yond homing si gnal reception range.

d. The station passage meter on the left side of the ID-
135 1/ARN did not indicate when the aircraft  was passing over a ground-
based Fivi transmitter.  When FM signals were received with the No. 1
AN/ARC- 114  in the homi ng mode , the station passage needle moved
down and remained in that position until the ground station keying was
stopped. This condition occurred on all frequencies tested and at all
altitudes. (See paragraph 2 .8 .3 .5 .)

2. 5.3. 2. 3 Voice communication from the ground station to the A N /
ARC- 114 in the homing function was possible with no effec t on homing.
The squelch frequently r equir ed adjustment  when the AN/ARC- 114 was
changed from the homing mode to the T/R or T/R GUARD mode. Horn-
ing signals to the ID- 1351/A indicator were lost when transmitting in

- ~
-
. homing mode.

2.5. 3.3 ID-135 1/A . There were no unusual or undesirable performance
characteristics tha t could be attribu ted directly to the indica tor when

— used individually or in combination with the AN/ARN-89 and the AN/
— ARC- 114.

2. 5. 4 Analysis

2. 5.4. 1 The mag nitude of the back ground noise referred to in paragraph
• ~~

• 
- 

2.5.3. 1.3 .a ( l )  renders the performance of the AN/ARN-89  unsatisfac- - -

tory except at close range to the transmitting station. In areas where
the ground station ’s identifier is not completely masked by the noise ,
proper identification and tuning are still time-consuming and difficult.
The limited reception rang e of station identifiers caused by this noise
will result in prolonged voids in cnroute navigation and force depen-
dence on A DF bearings of uncertain or igin and questionable accuracy.
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2. 5. 4. 2 Facilities did not permit an analysis of the unreliable ADF
performance during VHF transmission and FM retransmission (par a-
graphs 2. 8.3. 1 and 2. 8.3.2). These problems must be corrected
before the performance of the .AN/ARN-89 can be considered sati s-
fac tory.

2. 5. 4. 3 The rand om needle oscillations that occurred throughou t the
usable range of the AN/AR N-89 are not conducive to accurate tracking.
Aviators frequently were distracted by the apparent need to fine-tune
the receiver , which did not improve the condition. Using the average
of these oscillations during ADF air-swing (compensation) results in
highly questionable accuracy and tends to compound rather than el m-
m ate any system errors.

2. 5. 4. 4 The prematur e or late needle reversals associated with station
passage are considered within acceptable limits .

2. 5.4. 5 The homing capability of the AN/ARC- 114 is unsatisfactory in
all respects. Practical use of the FM homing is res tricted to the higher
frequencies and higher altitudes which may not be operationally feasible.
Homing to a low power survival radio on 40. 5 mhz would be possible
only at close range to individuals in peril . The use of visual search
and pyrotechnic or visual signals would be more practical at such close
ranges. The extreme sensitivity of the steering pointer limits its prac-
tical application to higher altitudes and higher frequencies. The system
is also subject to false on-course signals , par ticularly in the lower fre-
quencies. The station passage meter not only fails to indicate overflight
of the ground station, but is confusing since it is subjec t to fr equent
movement that could be interpreted as true station passage.

2.6 OPERATIONAL SUITABILITY - RETRANS MISSION

2.6. 1 Objective

To determine the suitability of retransmission capabilities of the
AN/ARC-114.

2.6.2 Method

2.6.2. 1 The average maximum reliable retransmission rang e at 500
feet and 3 , 000 feet AGL was determined using two AN/VR C-46 radios
as ground stations . Flight profiles employed during retransmission
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tests were desi gned to place the helicopter in several flight attitudes
and to insure 360-degree antenna orientation relative to the ground
sta tions . Retransmission rang e was defined as the total dista nce from
Station “A” through the helicopter to Sta tion “B. ”

2. 6. 2. 2 The effects of retransmission on FM communication or homing
capability were noted. The capability of the flight crew to interrupt
and monitor retransmission traffic was noted.

2.6. 3 Results -

2. 6.3. 1 Re transmission r anges we re rand om wi thout regar d to f r e-
quency. During 49 retransmission tests , ranges varied fr om 15 n .m.
to 60 n.m. at 500 feet AGL and from 40 n .m. to 120 n.m. at 3, 000 feet
AGL. The average maximum reliable retransmission ranges derived
f rom all test flights were:

500 feetA GL 3, 000 feet AGL

• 37 n .m. 70 n.m.

2 . 6 . 3 . 2  Volume control adjus tment during retransmission was critical.
When the volume controls were adjusted just below normal listening level ,
retransmission range was reduced or no retransmissions were accom-
pu s hed. When the volumes were adjusted above normal listening level ,
the retransmissions wer e distor ted. When the volumes were set at or
slightl y above normal listening level , the retransmissions were optimum.

• 2. 6. 3. 3 Retransmission voice quality was unaffe c ted in angles of bank
up to 16 degrees. Ang les of bank in excess of 16 degrees caused the
AN/ARC- 114 receiver to be squelched erratically, resulting in a “bla-
bla-bla ” sound being received in the helicopter and frequently at the re-

- • •
i ceiving ground station.

2. 6. 3.4 Aircraf t  heading relative to the ground stations did affect re-
transmission ranges (antenna radiation patterns , par t D, appendix I). • -

The two FM antennas on the helicopter were not perfectly omnidirec-
tional. As the helicopter was maneuvered , the orienta tion of the two
FM antennas relative to the two ground stations was changed , allowing
the areas of maximum and minimum antenna efficiency to be variably
exposed to the ground stations .

2-17
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a. 6.3. 5 Communication range degradation with AN/ARC- 114 retrans-
mission was experienced as compared to point- to-point communication
between the airborne AN/ARC-114 and a ground station. At the cx-
treznes of retransmission range , placing the A N /A R C - l l 4  function
switch in either T/R or TIE GUARD and continuing communications
with a ground station resulted in a 4 to 7 n .m. increase in range.

2. 6. 3. 6 Retransmission traffic between ground stations could be mon-
itor ed by the helicopter crew ; however , volume control adjus tment was
critical (paragraph 2. 6. 3. 2). Any degradation in retransmission traffic
could also be monitored by the helicopter crew .

2. 6. 3. 7 Helicopter crewmembers could interrupt retransmission by
either of two methods:

a. Place either or both AN / A R C - 1l 4  function switches in T/R
• or TIE GUARD. This immediately interrupted re tr ansmission and per-

mitted communication from the helicopter to either ground station.

b. Wait for a pause in retransmission traffic and communicate
with either ground station with the AN/ARC -  114 function switch in the
R ETRANS position.

2. 6.3. 8 Simultaneous retransmission and FM homing was beyond the
design capabili ty of the AN/ARC- 114 and was not possible .

2. 6.3. 9 The AN/ARC-  115 and - 116 were not configured for retrans-
mission in this installation and were  not tested.

2.7 OPERATIONAL SUITABILITY - X-MODE

• All X-mode test methods and results are classified and are presented
under separate cover.

2.8 SYSTEM COMPATIBILITY

• 2.8. 1 Objec tive

To determine whether all components of the SL.AE are physically,
-

• ~- - 
operati onally, and electrically compa tible with each other , other sub-

- ~~~~~~~ systems of the OH-6A , and other standard Army radios. -:

r~f ~
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2.8.2 Method

2 .8 .2 .1  Each component of SLAE was operated both on the ground and
in the air with all other SLAE components active and all ins talled air-
craft  electrical systems operating to determine whether interference
occurred. Tests for compatibility of SLAE with armament subsystems
were not required or conducted.

2 .8 .2 .2  Each component of SLAE was operated with appropriate stand- —

ard Army radios to determine compatibility.

• 2 .8.3 R esul ts 
—

2.8.3 .1  During periods of transmission over the AN/ARC- 1l5 , the
ADF needle became unreliable with the AN/ARN-89 function switch set
in the compass mode. When the AN/ARC- 115 transmitter was keyed ,
the needle “locked” at the instant of key ing and remained in tha t posi-
tion without regard to maneuvering of the helicopter until keyi ng was
stopped. However , when the AN/ARC-  115 transmitter was keyed while
passing over a low frequency sta tion , the ADF needle reaction was wild
and erratic, but usually partially reversed. Keying the A N/ A R C -  1 15
transmitter with the helicopter on the ground near a low frequenc y sta-
tion displaced the ADF needle 10 to 15 degrees from its correct position.
In all cases when keying was stopped the needle became directional.
This condition existed with all VHF communication frequencies and all
ADF low frequencies selected concurrently.

2 .8 .3 .2  During periods when AN/ARC- 114 retransmission was actually
in progress , the ADF needle would not remain directional with the AN/
ARN-89 in the compass mode. The needle wandered indiscriminately
and occasionally r emained fixed while the helicopter was turning . When
retransmission was discontinued , the needle became directional. This
condit ion existed on all FM fr equencies and all ADF low f r equencies
selected concurrent ly.

• 2 .8 .3 .3  When the A N / A R C -u s transmitter was keyed on frequencies
from 140. 000 to 147 . 000 mhz , the fuel quantity gauge needle displaced
from its proper position toward or to a full fuel indication.

2.8 .• ~.4 When the No. 1 AN/ARC- 1 l4  transmitter was keyed on fre-
quencies from 39. 90 to 55. 00 mhz , the fuel quantity gauge needle moved
rapidly from its proper position to a full fuel indication. This same
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event occurred when the No. 2 AN/ARC- 114 was keyed in the identical
frequency range; however , the fuel quantity gauge movement was slower.

2 .8.3.5 The FM Homing Station Passage Meter was affected by trans-
mission and reception of the No. 1 or No. 2 AN/ARC- 114. With the
transceiver ’s function switches in the T/R or T/R GUARD position and
the transmitter of the AN/ARC- 114 or a distant station keyed , the sta-
tion passage needle moved down. The sta tion passage meter responded
identically when the AN/ARC-l 15  was keyed.

2.8.3.6 During transmission on the ANIARC- 116 on 226. 0 mhz , a loud
rushing noise was heard in the No. 1 AN/ARC-114 on 54. 0 mhz. The
same loud rushing noise was heard on 226.0 mhz in the AN/ARC- 116
during transmission on the No. 1 AN/ARC- 114 on 74. 0 mhz .

2.8.3. 7 Although SLAE compatibili ty with armament subsystems was
L not tested , an obvious incompatibility between the XM7OE1 Helicopter

R eflex Sight and the avionics installation was noted. The location of the
C-6280A(P)/APX Control and the C-8157/ARC Control Indicator pre-
vented installation of the gun sight.

2.8.4 Analysis

Determination of the specific cause of the numerous incompati-
bilities is beyond the scope of this test. These conditions must be
thoroughly understood by using aviators to avoid confusion, since their
presence constitutes potentially seriou s operational problems.

2.9 MAINTAINABILITY

2. 9. 1 Objective

To determine the maintainability characteristics of SLAE.

2. 9. 2 Method . I

-• 2. 9.2. 1 Maintenance Operations

2 9 2 1 1 Scheduled and unscheduled matnte nanc e was performed and

- 

• the time and manpower expended were recorded.
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2. 9.2. 1.2 All maintenance operations were observed to qualitatively
determine their ease and simplicity. Instances of repeated perform-
ance or duplication of effor t were noted.

• 2. 9. 2. 1. 3 Qualitative comments on maintenance under extreme envi-
ronmental conditions were recorded.

2. 9.2. 1.4 A record of failures and maintenance was maintained.

2 .9 . 2 . 2  Parts Rep lacement

• 2. 9 .2.2.  1 Components of SLAE were examined to determine whether
maximum use of modular cons truc tion was incorporated into their design.

2. 9. 2. 2. 2 Maintenance activities were evaluated to determine spare
par ts r equirements , and a par ts analysis log was maintained.

2.9 .3 Results

2. 9. 3. 1 Details of scheduled and unscheduled maintenance performed
dur ing the test period are contained in appendix III.

2. 9. 3. 2 Component rep lacement at the aircraf t by organizationa l main-
tenance personnel was difficult. There was no cable slack to allow the
radios to be removed from the helicopter console before removing the
Bend ix- type connector at the rear of the radio. The clearanc e between
this connector and the f loor of the helicopter was not sufficient to allow
easy r emoval of the No. 1 AN/ARC- 114 and the two C-6533’s. In some
instances other radios had to be removed to gain access to the radio
that required maintenance.

2. 9. 3. 3 The AN/ARN-89 ADF receiver was located under the floor of
the OH-6A Helicopter. To compensate the ADF, the receiver cover
had to be removed to gain access to the compensation screws. The cover
could not be removed until the receiver mounting screws were removed
and the receiver repositioned. After compensation was completed, the
cover had to be reinstalled on the receiver and the receiver reinstalled
in its original position. This procedure had to be repeated after the re-

• quired air-swing was accomplished , if any additional compensation was
required.

•~~. . 2.9. 3.4 The SLAE incorporated modular construction to the maximum
extent.

2-2 1
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2.9.3.5 The parts and modules allocation specified in the maintenance
manuals was sufficient to fulfill the maintenance requirem ents .

2. 9. 3. 6 A detailed list of spare parts used Is contained in appendix
III.

2. 9. 3. 7 Accessibility for performing maintenance at direct- and general-
suppor t categories was adequate; however , module extender cards wer e
required for maintenance operations.

2. 9. 3.8 The method for .ADF compensation was not satisfactory. The
compensation network was physically located in the ADF receiver unit.
Each loop antenna had amplifier unite molded inside. These amplifiers
and other helicopter variables required the ADF to be compensated for
each aircraft.

2.9. 3.9 The procedure for the ADF air-swing was inaccurate and time-
consuming. The procedure of flying two circles nine miles in diameter
at sIxty miles from the ground station required appr oximately two hour s
flight time and introduced approximately eight degrees of error on the
outer edge of the circle. Maintaining a circle nine miles in diameter was
difficult , if not impossible.

2. 9.4 Analysis

2.9.4. 1 The current Army standard ADF uses a compensation network
that is separate from the other ADF components. This networ k is in-

- 
- stalled at the time of aircraft manufactur e and allows ADF component

exchange without additional compen sation. Sinc e the SLAE is programmed —

for a number of different types of aircraft, using a network of thie type
-

• will be more advantageous from a maintenance and logistical standpoint.

2.9.4. 2 The detailed procedur e used for ADF air-swings during the
test to reduce flight time and errors is contained in part C, appendix
I. This procedure used a fixed ground point located approximately

• 30 miles from the transmitting station. The helicopter was flown over
the fixed ground point In a clover leaf pattern. Readings were taken

• each fifteen degrees as the helicopter passed over the fixed ground
point. This procedure req uired appr oximately 45 minutes’ flight time.

2.9.4. 3 In addition to the maintenance recorded in the Maintenance and
Reliability Charts in appendix III, numerous malfunctions occurred

2 2 2
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tha t were not resolved . In some instances the modules were removed ,
connec tions cleaned , and the modules reinstalled and the equipment
would operate satisfactorily. The module or connector causing the
problem could not be determined. In other ins tances a failure would
occur on one fli ght  and , without a maintenance action being performed ,
the equipment would operate sati sfactoril y on a subsequent flight.

2. 10 RELIABILITY

2. 10. 1 Objective

To assess the reliability of components of SLAE under actual
operational and simulated tactical conditions to determine expected
failure rates.

2. 10. 2 Method

- 2 . 10. 2. 1 Scheduled and unscheduled maintenance was recorded through-
out the test. Using these records and the reliability computations con-
tam ed in referenc e 16 (appendix IV) with a 90-percent confidence factor ,
a Mean Time Between Failure (MTBF) for each type of SLAE radio was

• computed.

2. 10. 2. 2 Failures were defined as a malfunction that affected the per -
f ormance of a SLAE component to the extent that mission performanc e
was degraded .

2. 10. 3 Results

2. 10. 3. 1 Details of repair parts used and scheduled and unscheduled
maintenance performed dur ing the test period are contained in appendix - =
HI.

• 2. 10. 3.2 The computed MTBF for each subsystem at a 90-percent
confidenc e level was:

No. of MTBF (Hrs . )
Subsystem Hr s. Tested Failures Lower Limit Upper Limit

- - • AN/ARC- 114 894. 8 10 53 165

AN/ARC-u S 445. 6 4 49 330
— 

=1
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No. of MTBF (Hrs. )
Subsystem Hrs. Tested Failures Lower IA~mit Upper Limit

AN/ARC- 116 383.9 6 32 148

AN/ARN-89 440.0 4 48 326

C-6533 2 , 712. 0 2 430 7. 750

2. 10.4 Analysis

MTBF criterion for this equipment was 1, 000 hours. Based on
the computed maximum probable MTBF for each individual subsystem,
none has a capability of achieving this essential requirement except the
C-6533 intercom unit.

2. 11 ADEQUACY OF TOOLS AND TEST EQUIPMENT

2.11.1 Objective

To determine whether common and special tools and test equip-
ment are adequate for their intended purpose and echelon of maintenance.

2. 11. 2 Me thod

Common and special tools and test equipment were utilized in
the performance of prescribed maintenance procedures at all levels to
determine whether they were adequate. A special tool analysis chart
was prepared.

2.11.3 Results

2. 11.3 . 1 The TK- IOOC tool kit was adequa te to maintain the SLA E when
supplemented with the tools listed in the Special Tool Analysis Chart, - - 

-

append ix III.

2. 11 .3 .2  The Maintenance Kit MK-994 did not provide a means of
slewing the compass card. Time-consuming inter polatio n of the settings
was r equired , and when the test set was bumped or moved , the complete
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2. 12 PERSONNEL AND TRAINING REQUIREMENTS

2. 12. 1 Obj ective

To determine the personnel and training requirements for
operation and maintenance of SLAE.

2. 12.2 Method

• 2. 12. 2. 1 The SLAE was maintained using per sonnel as listed below
to determine whether the training r eceived was adequate or whether
additional training was required to facilitate maintenance in the appro-
priate category.

MOS Title

35P40 Avio nics Equipment Maintenance
Supervisor

35M20 Avionics Navigation Equipment Re-
pairman

35L20 - Avionics Communication Equipment
R epairman

35K20 Avionics Mechanic =

2. 12. 2. 2 Aviator s of varying background and experience were given a
L - basic orientation on the operation of SLAE and then placed in the opera-

tional environment to determine operator training requirements.

2. 12.3 Results

2. 12.3. 1 The training given avionics maintenance personnel by the New
Equipment Training Team (NETT) was not adequate. The lack of train-
ing aids , test equipment , and SLAE for instructional purposes detracted

• 

- 
from the training received.

• 2. 12 .3 .2  A minimum of 30 days ’ formal training and 90 days ’ on- the-
job training (OJT) wer e required for direct- and general-suppor t mainte-
nance of the SLAE. Seven days ’ OJT was required for organizational
maintenance

2. 12.3.  3 A basic orientation on the operation of the SLAE was ad equate
for pilot/operator training.
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2. 13 TECHNI CAL MANUSCRIPTS AND MANUALS

2.13.1 Objective - —

To determine whether the instruc tions and information contained
in maintenance literature are adequate.

2.13.2 Method

2. 13.2. 1 Throughout the test all maintenance literature was used and
analyzed to determine simplicity , clarity, completeness, accur acy, and
logical sequencing of step-by-step procedures.

2. 13. 2. 2 Literature was examined for adequacy of safety instructions.

2. 13.2.3 The adequacy of serviceability criteria was examined period-
ically throughout the test.

2. 13. 2.4 Parts listings used during the test were examined for errors •

or omissions in nomenclatur e and identification.

2. 13. 2. 5 Maintenance Package Literature Charts and DA Forms 1598
were prepared.

2.13.3 Results

2. 13.3. 1 The Maintenance Package Literatur e Chart is contained in
appendix Il.

2. 13.3. 2 DA Forms 1598 submitted to recommend changes to the tech-
nical manuals are listed in appendix III .

2. 13.4 Analysis

The technical manuals furnished with the SLAE will be adequate
- 

- 
when the recommended changes are incorporated.

• 2. 14 HUMA N FACTOR S DESIGN

2. 14. 1 Objective

To determine the acceptability of the human factors design.

k 2-26
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2.14.2 Method

Thr oughout the test the human engineering aspects of the com-
ponents of SLAE and the SLA E installation in the OH- 6 were evaluated.
Particular attention was given to:

- a. Ease and simplicity of operation.

• b. Hindrances to operator efficiency by virtue of equipment
location.

c. Functional and clear marking of radios and controls.

d. Potential causes or ac tual ins tances of accidental control
manipulation.

e. Operation of contr ols with flight gloves.

-
- 

f.  Ease of access to all components by maintenance personnel.

• g. Any compromise of maintenance procedures as a result of
human factor s design.

2. 14. 3 Results

2. 14. 3. 1 Several human factor s design aspects of the SLAE, its in-
stallation in the test aircraft, and its maintainability have been reported
in other ar eas of thi s document. These specific human engineering
subj ec ts are as follows:

a. Lack of preset guard transmitter (paragraphs 2.4. 3. 2. 2 ,
2.4 . 4. 2 , 2. 15.3. 2 , and 2. 15.4).

b. Lack of preset channel capability (paragraphs 2. 4. 3. 2. 3
and 2 .4 .4.3) .

c. Sensitive volume control (paragraphs 2. 4. 3. 2. 5 and
2. 4. 4. 5).

d. Lack of squelch control knob (paragraphs 2. 4.3. 2.4 and
2.4. 4.4).
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e. R emoval and installation of No. 1 FM and two C-65~33’s
(paragraph 2.9.3.2).

f. Location of AN/AR N-89 receiver (paragraph 2. 9. 3.3).

2. 14. 3. 2 It was difficult for helicopter crewmembers to operate the
AN/APX-72 transponder (C-62 80A(P)/APX Control) and the Voice
Security Control Indicator (C-8157/ARC) while in flight. These two
devices were located between the pilot ’s and copilot/observer ’s head s
on a bulkhead that is a vertical extension of the forward crew seats .

2. 14.3.3 The labeling of the control heads of the AN/ARC-1 14 , -115,
and -116 was confusing to operators. The AN/ARC- 114 was labeled as
VHF-FM and the AN/ARC- 115 and -116 were labeled VHF-AM and UHF- -

•AM , respec tively.

2. 14.3.4 The audio control knobs of the AN/ARC- 114 , -115 , and -116
did not have an indication of their position r ela tive to full high , full low ,
or intermediate settings. The face of the AN/ARN-89 was not marked
to show full high , full low , or intermediate positions relative to the mark
on the audio control knob.

2. 14.3. 5 Intensity of the panel lighting of the pilot’s and copilot ’s C-
6533’s, the No. 1 AN/ARC-1 14 , the AN/ARN-89 ,  and the AN/ARC- 116
could not be controlled in either of the te st-bed helicopters. Investi-
gation revealed that the lights for these components were connected

• directly to 28 v. d. c. and bypassed the rheostat light intensity controls.

2. 14.3.6 Additional human factors data collected during this test by
HumRRO Division No. 6 are contained in part B , appendix I.

2.14.4 Analysis

Although the labeling of SLAE communication radios is techni -
cally correct , the symbols VHF-FM , VHF-AM, and UHF-AM are con-
fusing to aviators not closely associated with avionics or communication

-
~~~~ 

- equipment. Aviators habitually use the terms FM , VHF , and UHF to
- - k~-~- refer to different radios and different frequencies. These commonly

= 
~~~~~~~ 

• used terms cannot be related to SL.AE.
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2. 15 SAFETY CONFIR MATION

2. 15. 1 Objective

To determine the saf ety char acteristics of SLAE.

2. 15.2 Method

2. 15. 2. 1 Throughout the test the safety aspects of SLAE and the SLAE
ins talla tion in the OH-6A were evaluated . Particular attention was given
to:

a. Hazards encountered during normal operation and mainte-
nance activities.

b. Features and capabilities of SLA•E that present a hazard
or potential hazard to aircraft crew or maintenance personnel.

2.15.3 Results 
—

2. 15.3. 1 No unusual hazards to personnel occurr ed during normal
operation and maintenance. Maintenance personnel and operator s en-
countered no limitation of action or operation that could be attributed
to a hazardous condition.

2. 15. 3. 2 The absenc e of guard transmit preset capabili ty in the AN/ARC-
• i 114, -115 , and -116 has been addressed in some detail in paragraphs

2.4. 3.2.3 and 2.4.4.2.  The implications of this cond ition are discussed
in paragraph 2. 15.4. -

2. 15.4 Analysis

Inflight emergencies are characterized pri ncipally by a total
insufficiency of time to adequately perform all necessary steps to insure
passenger and crew survivability. Any of the numerous functions required : -

of the aviat or to maximize survivability must necessarily be simple and
capable of rapid accompli shment. Time during an emergency will rarely
permit the concentration required for manual selection of specified ra-
dio frequencies. If distress calls are not made on appropriate channels ,
the location of a forced landing may go undetected for prolonged periods

- . 
- 

of time. Subsequent recovery of personnel may be further delayed until
ex tensive search and rescue efforts are concluded. I -

.
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APPENDIX I. TEST DATA

Part A. Detailed Description

1. Communication Radios.
$

a. AN /ARC- l l4  VHF-FM Transceiver. The AN/ARC- 114 is a
multichannel , airborne radio set capable of transmitting and receiving
VHF-FM voice communications on any one of 920 discrete channels
spaced at 50-khz intervals throug h the frequency rang e of 30. 00 to
75. 95 mhz. A fixed , tuned guard r ece iver capable of monitoring 40. 5
mhz is also provided. This radio has the capability of X-mode operation ,
retr ansmission of clear voice or X-mode communications, and homing .
In the homing mode , a steering pointer on the Heading - Radi o Bearing
Indicator ID-l35 l/A  presents a relative heading to the station. The

• ID- 135 1/A also incorporates a station passag e meter to indicate over-
flight of the station. Retransmission capability is provided in this
SLAE configuration by incorporating a second AN/ARC-l 14 transceiver.

b. AN / A R C - l l 5  VHF-AM Transceiver. The AN/ARC-U S is a
multichannel, airborne radio set capable of transmitting and receiving

= VHF-AM voice communications on any one of 1, 360 discrete channels
spaced at 25-khz intervals in the 116. 000 to 149. 975 mhz frequency
range. A fixed, tuned guard receiver capable of monitoring 121. 5 mhz• is also provided. The radio has X-mode, retransmission, and VHF
direction finding (DF ) capabili ties , although provisions for these function s

• were not included in the test SLAE configuration.

c. AN/ARC-l16 UHF-AM Transceiver. The AN/ARC- 116 is a
multichanne l, airborne radio set capable of transmitting and receiving =
UHF-AM voice communications on any one of 3, 500 discrete channels

• spaced at 50-khz intervals in the 225. 00 to 399. 95 mhz frequency range.
A fixed, tuned guard rec eiver capable of monitoring 243. 00 mhz is also
provided. The radio has X-mode , retransmission , and UHF-DF

— - capabilities , althoug h provisions for these functions were not included
• . in the test SLAE configuration.

2. Navigation Radio - AN/ARN-89 Automatic Direction Finder.

The AN/ARN -89 is a lightweight , low frequency, airborne au to-
mat ic direct ion finder (ADF ) which provides an automatic or manual
compass bearing on any radio signal within the frequency rang e of 100

~4 -
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Figure 1. Major components of SLAE.
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to 3000 khz. Three modes of operation enable the system to operate as
an ADF, a manual direction finder (loop), or as a radio communication
receiver. The total AN/ARN-89 consists of a radio receiver, a control
unit, a sense preamplifier , and associated cables and antennas.

3. Communication System Control - C-6533/ARC.

The C-6533 is a multipurpose communication system control device.
It provides a means by which the operator(s) may select any one of five
radios for voice transmis sion, monitor up to eight receivers and =
communicate with other crewm ember stations within the aircraft. A
“hot mike” feature, when selected, eliminates the use of a push-to-talk
switch for intra-aircraft communication. One C.-6533 per operating
crew station must be incorporated in each installation, and three were

• incorporated in each aircraft provided for this test.

4. Test Equipment - Test Facilities Kit MK-994( )/AR.

The MK-994 interfaces between SLAE and standard test equipment
to provide a facilit y for troubleshooting and isolating faults. This kit
is also used during calib ration alignment , repair , and operational check
of SLAE items. The kit consists of a Heading-Radio Bearing Indicator• ID-l35 1/A , a Communication System Control C-6533( )/ARC and a

— 

fr ont panel and chassis assembly housed in a plasti c case. The front
panel and chassis assemb ly contains the control and termination devices
necessary to apply power and connect SLAE to standard test equipment.
Associated test cables, adapters , and ext rac tor tools are provided and
stored in the front cover.

5. Antennas.

a. AS-l963( ) /ARC-l  14 is the communications antenna for the
No. 1 FM. It consists of a dipole formed by the upper and lower
segments of the center ve rt ical spar of the canopy ins tallation and is
part of the aircraft structure. The AS- 1963 is the standard FM antenna
for the OH-6A Helicopter.

b. The FM Dipol e (no nomenclature) is the communications antenna
- I 

- for the No. 2 FM. It consists of two elements, one on each of the
two vertical stabilizers. One end of each element is attached to a
block mounted aft of the tail-rotor transmission. The outer extremes
of each element are in turn riveted to the stabilizer. Art intermediate

‘-3
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Fi gure 2. SLAE Installation in OH- 6A Helicopter.

A - A N / A R C - 1 l4  No. 1 D - AN/ARC-11 6
B - A N/ A R C - l l S  E - C-6533/ARC
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support fin is provided to each element of the antenna and is attached
to the element using an “Add ” cable clamp. This antenna is a SLAE-
developed interim device.

c. The AT -450/ARC is the communications antenna used with the
f - 

UHF radio. It is a standard A antenna strapped on the right skid of
the helicopter directly below the pilot’s door. This antenna is a SLAE-
installed interim device.

d. The AS-l965 is the VHF/UHF antenna used with the VHF radio
set in the test-bed installation. It is an integral part of the aft engine
inlet fairing and consists of triangular shaped aluminum sheet, approxi-

4 mately 17 inches long and 8 inches wide. In post-service test installa-
tions, this antenna is augmented with a UHF/VHF matching unit permit-
ting both UHF and VHF communications through this one antenna.

e. The AS-1962( )/ARC-l14 serves as the FM homing antenna. It
is formed by four tapes bonded to the inside upper and lower, right and
left sections of the canopy, with appropriate connections to a homing
coupler which is in turn connected to the No. 1 FM transceiver. The
AS-l962 is the standard FM homing antenna previously developed for
the OH-6A.

f. The AS-2 108( )/ARN-89 is the loop antenna for the ADF re-
ceiver. This fixed loop antenna contains four coils mounted on a metal
base that is encased in a fiberglas molding . The entire assembly is
filled with polyurethane foam. The antenna is paired with a goniometer

- - located in the receiver.

g. The sense antenna for the ADF receiver is an end-fed, long
wire antenna mounted f rom the aft portion of the tail boom to the rear
of the aft engine inlet fairing.

I
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Part B. Human Factor s R eview

• HumRRO Division No. 6 (Aviation)
Fort Rucker , Alabama •

MEMORANDUM . 
- 

• 11 April 1969

TO: MM Bolam, Aviation Test Board

SUBJECT : Human Factors Review of OH—6 Communications Equipment

• 1. Human factors review of the 011—6 coimnimications equipment has con—
fi rmed that the deficiencies already noted by Board evaluation project• officers do, in fact, reflect human factors design deficiencieS that fail
to meet minimum human factors design criteria . This is evidence of a gross

• fai lure to comply with the relevant human factors deslgn standards and
specifications that should have applied to this procurement . 

-

- 2. Volume controls did not have sufficient adjustmen t raüge . The
full—off to highest tolerable volume covered only a few degrees of the

-• total travel nf the volume control, requiring finer adjustments than humanly
and mechanically possible. Reference marks for setting volume to a desired
level without trial and error were not provided and should be incorporated.• The labels on the panel , AUDIO and arrow indicating volume increase
direction , would best be incorporated on the end of the control knob . The
use of the label AUDIO on the transceiver control heads and VOL on the COMM
control head is undesirable. •A single label on all units, VOL, would be
preferable. Reference marks for setting volume level should be provided
around the volume control on the upper side , and a reference mark on the
volume control knob directly adj acent to the panel face mhould be provided.
Preferably, this reference mark would be a slight pointer extending from
the knob. The range of travel of the volume control should be left approxi —

• mately as it now is, the intensity adjusted so that the maximum setting is
near the maximum tolerable intensity while in flight, and the lowest setting
just below hearing range with the aircraft on the ground wi thout the engine
or rotor running. These settings should be obtained with the coma c ontrol
onit volume setting at the ma,dmum setting that does not introduce objection—

• able noise .

3. Squelch controls. The screwdriver squelch control on the VHF and
= UHF control heads is entirely unacceptable. Control provision for this

• - • function appears to have been the result of unrealized performance optimism - :

and should be corrected by an accessible control provided on the control
panel . Finding and using the screwdriver does not even closely -approach
the operating convenience that is essential for this control. Since using
a normal control would violate control separation criteria, usC of a top

• serrated very flat fingertip—operated cont rol is recoamended as the fix in
this situation . This control should extend f rom the panel only 1/8th to
1/4th inch . Consideration should be given to extending the length of the

- 
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MEMORANDUM TO MM Bolam 2 11 April 1969

VOL—AUDIO control knob adjacent to this squelch control, although it is
doubted that this would be necessary if the squelch fingertip control can
be kept sufficiently flat.

4. The skirted function select control knobs used have an abrupt verti-
cal rise to the top of the knob , resulting in blockage of view of the actual
selected position . A style of knob with a slope on the pointer side should
be used in place of this type of knob . A relatively thin sloped pointer
knob without skirting should be considered in lieu of the skirted knob in
order to permit reconfiguration of the frequency select knobs without the -

•probability of feel confusion.

5. Several of the frequency select knobs fail to meet the minimum
separation criteria either from other frequency select knobs or from other
rotary controls or toggle switches . Extensive mechanical redesign would now
be required to cover this fault, particularly on the ADF receiver. If such
mechanical redesign is not accomplished, straight side bar knobs similar to
those now used for function select on the panels should be considered to

— minimize the actual distance that fingers would have to extend from the
controls when operating them. Another option would be a round base control
sloping off to a straight side bar at its top .

6. The location of the frequency select knobs for the VHF FM control
panel interferes with view of labeling of the function select control.
Repositioning these controls in conformance with the positioning used on
the VHF AM and UHF panels would be desirable.

7. Serious consideration should be given to complete redesign of the
ADF receiver control panel. It is in gross violation of minim um human
factors design standards . Had proper attention been paid to human factors
design standards during the design of this unit , however , fully compliant
design in the same panel size could have been attained. The volume control
labeled AUDIO should be at the right side of the panel as it is upon all
the other panels . The loop control knob should be of a different type

• than that used for the adjacen t function select control knob to ref lect
• 

its continuous control function . It is too close to the function select
control knob and to the right—hand frequency select control knob . The
right—h and frequency control knob is too close to the CW—VOICE—TEST toggle
switch . The recoamended fix for this panel would include complete recon—

• - figuration with the frequency indicator providing separation between the
frequency select controls and the controls at the bottom of the panel.
The frequency control knobs have been reduced to less than ininiimim recom—
mended diameter , yet still are too close to the adjacent controls to per—
mit “twirling.” The recommendations regarding these knobs above apply
especially for this panel.

~
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MEMORANDUM TO MAJ Bolam 3 11 April 1969

8. The labels of “COMM CONT” on the comm contro l panel should be
placed together on the left side of the panel rather than split on the left
and right sides .

9. An immediately available guard select switch is necessary for
access to emergency frequencies. The current configuration requiring
movement th rough the f requency band from current setting will, in many
cases , preclude any t ransmissions in emergencies due to the very sub—
stantial time that would be required to reach emergency f requencies .

10. The lack of a manual setting of the ADF compass card in the
Mark 994 test set for this communications equipment precludes certain
performance checks that should be available during maintenance .

11. The installation of these communications equipments in the 011—6
entails several installations that involve unacceptable access to con-
trols or installation removal components. This is particularly severe
for the VHF FM transceiver. Repackaging of this unit f rom the standpoint
of location of the plu g fo r external cab le connection should be accom-
plished. Installation of the remote unit in the right side floor board
well is such as to virtually preclude access to components required for
removal and replacement of this unIt. A change of the mounting structure
or positioning on it should provide necessary access.

• 12. Location of the forward coma control panel on the center console
and its location for the rear compartment fails to provide minimum accept—
able clearance between toggle switches and adjacent st ructures in ON
position. In both cases , tilting these units so the top of the panel is
higher than the bottom of the panel should minimize the problem.

- • 13. In view of the fact that most major functional sections of these
units , including power amplifiers , are now available off—the—shelf in IC
form at very minimal costs , the wisdom of standardizing on this now obso—
lete coismrnications equipment is seriously questioned. Very substantial
reductions in package size and very substantial improvements in reliability
should now be available th rough a new development program that would

• entail very minimal costs . Insistence on standardizing on obsolete equip-
ment simply because it is “Army developed” has several serious installation

- • 
- 

penalties in the aircraft. A good example is the inability in the 011—6
to locate cryptographic control equipment in any acceptable location from
the human factors standpoint . The smaller package sizes possible by
utilizing the very substantial technological improvements now on the market •
should probably permi t satisfactory solutions to the p resent cockpit con-
figuration problems that are now impossible to resolve .

-

-

• ROBERT H .  WRIGHT
IWW/mvc Senior Scientist
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& • Part C. Procedure for Conducting ADF Air Swing

An effective compensation data cu rve can be accomplished only if the
variables affecting the data are held to a minimum. Variables such as
weather and normal equipment instability cannot be completely con-
t rolled. The controllable variables , such as operator technique, flight
technique, and data recording must be held to a minimum. Erroneous
and inconsistent data compilation must be reduced through proper
orientation of personnel and standardization of methods. The proce-
dures outlined below are designed to effect this orientation and
standardization:

a. General. Flight for the purpose of conducting the ADF air swing
must be performed over a predetermined ground fix. The ground fix
should be recognizable from an altitude of 1, 000 feet and be in an ar ea
of sparse air traffic.

b. Personnel. The aircraft conducting the air swing should contain
two persons: one to fly the aircraft , the other to act as safety observer
and data recorde r .

c. Operation. Upon ar rival at the established ground fix, the pilot
will maintain one fli ght level (normally 1, 000 feet m. s. 1.) and follow the

• flight cou r se outlined in figure 4. The data recorder will observe and
record the ADF bearing each time the aircraft passes over the ground
fix.

d. Data Reduction. The relative bearing from the fixed ground
point to the ADF transmitter used will be determined and a compensation
data curve plotted in the normal manner.

.

.
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Part D. Antenna Pat terns

A N T E N N A  R A Dt A T I O : ~~ P A T T E R N

Date: 2 1 Jan 69 A/c Type: OH-6A
A/C Location: Brid ge , White City, F la .  Number :  979
Gnd. Sta. Location: Apalachicola Apt , Fla . Antenna Type :

- Flight Attitude : Level - 90 kt s Number:  #1 A N / A R  C-114
j. Altitude : izo o ’  AGL 52.4 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

Date : 30 Jan 69 A/C Type: OH-6A
A/c Location : Bridge , Wh ite C ity, Fla . Number: 897
Gnd. Sta. Location: Apa lachico la A pt , Fla . Antenna Type :
Flight Attitude : Leve l - 90 kts Number: # 1 AN/ARC- 114r Altitude : 1200’ AGL 74. 0 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

Date : zi Jan 69 A / C  Type: 0H 6A
A/C Location: Brid ge , White Cit y, Fla . Number:  979
Gnd. Sta. Location: Apa lachicola A pt , Fla . Antenna Type :
Flight Attitude: Level - 9 0  kts Number:  # 1 A N/ A R C - 1 14
Altitude : izoo ’ AGL 31 . 5 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

Date r 2 1 Jan 69 A/C Type: OH-6A
A/ C Location: Brid ge , White City, Fla . Number: 979
Gnd. Sta. Location: Apa lachicola Apt , Fla . Antenna Type :
Flight Attitude: Level - 90 kts Number: #2 AN/ARC- 114
Altitude : 1200’ AGL 5 2 . 4  mhz
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ANTENNA RA D IA T I O N  P A T T E R N

Date: 30 Jan 69 A / C  Type: OH -6A
A/C Location: Br id ge , White  Ci ty ,  Fla . Number :  897
t~nd. Sta. Location: Apalachicola  Apt , Fla .  Antenna Type :
Flight Attitude : Level - 9 0  kts N u m b e r :# 2 A N / A R C - 1 14
Altitude : iz oo ’ AGL 74 .0  mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

• Date : 21 Jan 69 A/C Type: OH-6A
A/C Location: Bridg e , White City, Fla . Number: 979
Grid. Sta. Location: Apa lachico la A pt , Fla . Antenna Type :
Flight Attitude: Level - 90 kts Num ber: #2 AN/AR C- 114
Altitude: 1200’ AGL 3 1.5 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

- Date: 3 Feb 69 A/C Type: OH-6A
• A/C Location: Brid ge , W hite City, Fla . Number:  897

Grid. Sta. Location: Apa lachico la , F1a . Antenna Type : AS- 1965/ARC
Flight Attitude : Level - 90 kts Number: A N / A R C - u s
Altitude: 1200’ AGL 

• 

148. 6 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

Date: 29 Jan 69 A/C Type: oH-6A
A/C Location: Bridge, White City, Fla. Number: 897
Grid. Sta. Location: Apalachico la Apt , Fla . Antenna Type: AS~~1965/ARC
Flight Attitude: Level - 90 Icts Number: A N / A R C - u  15
Altitude: 1200’ AGL 119. 5 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

Date : 27 Jan 69 A/C Type: OH -6A
A/c Location : Bridge , Whit e City, Fla . Number: 979
Grid. Sta. Location: Apa lachicola A pt , Fla . Antenna Type :AS-1965/ARC
Flight Attitude: Level - 90 kts Number: AN/ARC- 115
Altitude: 1200’ AGL 138. 8 mhz
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ANTENNA RA 1~iA fION PATTERN

Date : 30 Jan 69 A/C Type: oH-6A
A/C Location : Brid ge , W hite City, Fla . Number: 897
Grid. Sta. Location: Apa lachicola Apt , Fla . Antenna Type:
Flight Attitude : Level - 90 kts Number: A N/ A R C -  116
Altitude : 1200’ AGL 262. 5 mhz
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ANTENNA RADIATION PATTERN

Date: 3 Feb 69 A/C Type: OH-6AA/C Location: Brid ge , W h ite C ity, Fla . Number: 897
Grid. Sta. Location: Apa lachicola Apt , Fla . Antenna Type :
Flight Attitude : Level - 90kts Number:  AN / A R C -  116
Altitude : izoo ’ AGL 346.3 mhz
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A N T E N N A  R A D I A T I O N  P A T T E R N

Date : 29 Jan 69 A/C Type: OH-6A
A/C Location: B ridge , White City, Fla . Number:  897
Grid. Sta. Location: Apa lachicola Apt , Fla . Antenna Type :
Flight Attitude: Level - 90 kts Number:  AN/ARC-116
Altitude: 1200’ AOL 226. 0 mhz
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APPENDIX II. DEFICIENCIES AND SHORTCOMINGS

A. Deficiencies. The following deficiencies were discovered during
3; the test.

Suggested
Deficiency Corrective Action Remarks

1. The AN/ARC- 114 , Provid e preset EPR KF-3 1 submitted .
-115 , and -116 did not guard transmit See paragraphs
have separate preset capability in all 2.4.3.2.2, 2.4.4.2,

= guard transmit capa- SLAE communica- 2.15 .3 .2 , and 2.15.4.
bility. tion radios.

2. The A N / A R C - u  14 , Replace the re- EPR KF-32 submitted .
-115 , and -11 6 did cessed screw with See paragraphs
not have a knob for a protruding knob 2.4. 3 .2 .4  and 2 .4 .4 .4 .  -•squelch control. to control squelch.

3. The AN/ARC-114 EPR KF-37 submitted.
experienced 21 random See paragraphs
failures that subsequent 2.4. 3.2.1 and 2.4.4.1.
maintenanc e failed to
resolve. Bench testing
after each instance re-

• vealed that the rad io
met specifications.

4. Maximum comrnuni- EPR KF-37 submitted .
cation ranges as low as See paragraphs 2.4.3.1
10 n .m.  at 500 feet AGL and 2 .4 .4 .1 .
and 14 n. m. at 3000 feet
AGL were experienced •.

with theAN/ARC -1 14’ s.
£

5. Background noise Suppress nois e to EPR KF-43 submitted .
in the audio of the tolerable limits. See paragraphs
A N / A R N - 8 9  was ex- 2 .5. 3. 1.3 and 2.5.4.1.

• cessive and rest ricted ~ • 
• 

-

the usable ran ge of -~• 
- ,

the ADF.
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Suggested
Deficiency Corrective Action Remarks

6. FM homing range Provide an FM EPR KF-46 submitted .
decreased as fre-  homing system See paragraphs
quency decreased. that can be received 2 . 5 . 3 . 2 . 1 , 2 . 5 . 3 . 2 . 2 ,

at a reasonably and 2. 5.4. 5.
uniform range - - 

-
•

without regard to - 

-
frequency.

7. FM Homing Damp oscillations of EPR KF-48 submitted.
Steering Pointer was FM Homing Steering See paragraphs
too sensitive for use Pointer so that it 2 . 5 . 3 . 2 . 2  and
at ranges less than is usable at all 2. 5.4.  5.
l On . m .  ranges.

8. FM homing Provide a station EPR KF-47 submitted .
station passage passage device that See paragraphs
meter indicated is not subject to 2. 5. 3 . 2 . 2  and

= strength of signal erroneous indica- 2. 5. 4. 5.
reception but failed tions.
to indicate station
passage.

9. The ADF needle EPR KF-45 submitted .
wandered indiscrimi- See paragraph
nately du ring retrans- 2 . 8 . 3 . 2 .
mission with AN/ARC-
114 radios.

10. The ADF needle EPR KF-44 submitted .
“locked ” during See paragraph
transmission with the 2 .8 .3 .  1.
AN/ARC- 115.

11. Erroneous fuel EPR KF-50 submitted .
quantity indications See paragraph
were presented during 2. 8. 3. 4.
A N / A R C- l l 4 transrnis-
sion from 39. 90 to
55. 00 mhz .

-5 -5
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Suggested -

Deficiency Corrective Action Remark s

12. Erroneous fuel EPR KF-49 submitted.
quantity indications See paragraph
were presented 2. 8. 3. 3.
during AN/ARC- 115 

-

VHF. transmissions -

from 140. 000 to
147. 000 mhz. -

13. Volume control EPR KF-57 submitted .
of the two AN/ARC- See paragraph
114’ s during retrans- 2 . 6 . 2 . 1 . 2 .
mission was ex- -

tremely critical.
Improperly set volume
controls red uced 

-

range or created
distortion.

14. The AN/ARC-  EPR KF-66 submitted .
114 , AN/ARC- 115 , See paragraphs
AN/ARC-116, and 2.lO.3.2and 2.1O.4.
AN/ARN-89 failed
to meet the MTBF
criteria of 1,000
hours.

15. The FM homing EPR KF-71 submitted .
station passage meter See paragraph
dropped to the bottom 2. 8. 3. 5.
of the indicator during
transmission and recep-
tion on the No. 1 and

L No. 2 AN/ARC-l14 ’ s and
I- - the A N/ A R C- l 15 .

-
~ - 16. The .AN/ARC- 116 EPR KF-64 submitted .

failed to meet receive- See paragraphs
— power consumption 2 .3 .3 .  1 and 2 .3 .4 .

- 

- -

- criteria by 5. 1 watts.

“-3
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B. Shortcomings. The following shortcomings were discovered during
tl~ test. 

- -

Sugge sted
Shortcoming Corrective Action Remarks

1. The AN/ARC-114, Provide preset EPR KF-30 submitted.
-115 , and -116 did channels for all See paragraphs
not have preset three SLAE commu- 2.4. 3.2.3 and
channel capability. nication radios. 2 . 4 . 4 .  3.

2. The volume EPR KF-35 submitted .
control adjustment See paragraphs
on the AN/ARC-114, 2.4.3.2.5 and
-115, and -ll6 was 2.4.4.5.
critical.

3. The control face Relabel the three EPR KF-51 submitted .
labels that Identify SLAE communica- See paragraphs
the AN/ARC- 114, tion radios: FM, 2. 14. 3. 3 and 2. 14.4.
-115 , and -ll6were VHF , UHF.
conf using.

• t 4. The volum e Etch the control EPR KF-33 submitted .
control knobs of the knobs with a white See paragraph
A N / A R C - 1 l4 , -.115, line that can be 2 . 1 2 .3 .4 .
and -116 were not correlated with
marked to show the audio arrow on
position relative to the face of the
full high , full low , or radio and include
intermediate settings. several marks on

the arc of the
arrow .

5. The face of the Mark the face of EPR KF-34 submitted .
AN/ARN -89 was not the AN/ARN - 89 See paragraph
marked to show posi- with several marks 2. 14. 3. 4.
tion of the volume that can be corre-
control r elative to lated with the
full hi gh , f ull low , or volume control
intermediate settings. knob.

11-4



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 
- - - - 

- - - 

Suggested - - - -
Shortcoming Cor rect ive Action R emarks

6. T1~e location of Relocate these two EIR (69-1) 962198
the transponder items. 

- submitted . See
control head and the paragraph 2. 14.3.2.
voice security control -

indicator made their
use virtually impos-
sible during flight. -

7. 
- The panel light Incorporate provis- EIR (69-4) 235773

intensity of two ions in the airframe submitted . See
C-6533’s, No. 1 wiring to permit pa ragraph 2. 14. 3. 5.
AN/ARC-114, the adjustment of light
AN/A RN-89,  and the intensity.
AN/A R C -]  16 could
not be reduced from
full bright.

8. False on-course EPR KF-65 subm itted.-

- indications occurred - See paragraphs
on 31.5 and 3 6.9 m h z  2. 5. 3 . 2 . 2  and
during homing with the 2. 5. 4. 5.
AN/ARC- 1 14.

9. Retransmission EPR KF-69 submitted.
communications were See paragraph
degrad ed when the z. 6.3. 1.3.
OH-6A exceeded a
16-degree ang le of
bank .

10. When transmitting Conduct eng ineering EPR KF-58 submitted .
on 226. 0 mhz on the testing throughout See •parag raph
AN/ARC-116, a loud the frequency range 2.8.3.6.
rushing noise was pro- of these rad ios to
du ced on 54. 0 mhz on determine the cause
the No. 1 AN/ARC-114. and corrective

action.

I
11-5
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Suggested
Shortcoming Corrective Action Remarks

11. Transmitting on Conduct engineering EPR KF-58 submitted .
74. 0 mhz on No. 1 testing throughout See para graph
AN/ARC-1l4 produced the frequency range 2.8.3.6.
a loud rushing noise of these radios to
on 226. 0 mhz on the determine the cause
AN/ARC- 116 . and corrective action.

12. The AN/ARN-89  Incorporate a sepa- EPR KF-56 submitted .
receiver must be re- rate compensation See paragraphs
compensated when it network that is not 2.9.3.9, 2.9.4. 1,
is changed from one a part of a major ~nd 2. 9. 4. 2.
type aircraft to component of the
another or when it AN/ARN-89.
is installed in an
aircraft from mainte-
nance float stock.

13. Establishment of Relocate the re- EPR KF-56 submitted .
a compensation data ceiver of the See paragraph

- 
f curve for the AN/ARN- AN/ARN-89. 2.9.3.3.

89 was difficult because
of the receiver location
in the helicopter.

14. The AN/ARC-115 EPR KF-63 submitted .
failed to meet receive- See paragraphs
power consumption 2.3.3. 1 and 2.3.4.
criteria by 0. 4 watt .

- • 

15. The location of Relocate the EIR (69-5) 235753
• the C-6ZBOA (P)/APX C-6280A(P)/APX submitted. See

Control and the C- and the C-8157/ARC. paragraph 2.14.3.2.
8157/ARC Control
Indicator prevented —

installation of the
Helicopter Sight ,
Reflex XM7OE 1.

$•_‘
~
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Suggested
Shor tcoming~ Corrective Action Remarks

- 16. Maintenance Kit EPR KF-72 sub-
M K-9 9 4 (  ) / A R  did not mitted. See para-
pr ovide a means of graph 2 .11 .3 .2 .
slewing the compass
card.

I 
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APPENDIX 111 - MAINTENANCE EVALUATION
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MAINTENANCE ANt) RELIABIUTY ANALYSIS CHART -

INSTRUCTION SHEET - SECTION 1

_ 
_ _COLUMN DESCRIPTION

1 Enuy mimber of each item.

2 . Group number as sndicated In the Maintenance Allocation Chart .

3 Component and related operations as indicated in the Maintenance Allocation Chart . Operations
indicated as In Depot Category are not shown.

= 4 Maintenance Level, Prescribed. Category prescribed by the Maintenance Allocation Chart is
indicated by utilizing the letters 0/C, 0, OS , or CS. 0/C - Operator or crew; 0 - Organizational;
DS - Direct Support ; CS - General Support .

5 Maintenance Level, Recommended. Letters 0/C , 0, DS, or GS indicate the category recommended
by the test agency.

6 TM Instructions , Adequate. An X in this colum n indicates the TM instructions are considered adequate .

7 TM Instructions, Inadequate. The test agency reference number used on DA Forms 1598/2028 is
indicated in this column , if the instructions are considered Inadequate. :~

8 Active Maintenance Time. Man-hours used to the closest tenth. If the operation was not actually
performed but was reviewed , the estimated active maintenance time is indicated by using the prefix
E. Average active maint enance t ime is used if the operation was performed more than once.

9 LIfe. Number of hours , miles , or rounds accumulated befoi~e or since this operation was performed.
- ~~.

--
, is ~~~~ ~aeh time this operation is performed , followed by the appropriate life unit; I.e.,

M, H , or R. An “S” will be placed in this column if the operation was performed on a sam pling
basis and not because of an actual failure.

10 Reason performed. The symbol “Unsched ’ will be shown In this column If the operation was per-
- formed as a result of unscheduled maintenance. If the operation was performed as a result of

scheduled maintenance , it is indicated by the symbol “Sched” in this column. If the operation
was performed only to verify procedures and tools , not as a result of breakdown , it is Indicated
by the symbol “Sim ” in this column.

III — 2
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_ _COLUMN Df.SCR~ T1ON

ii Remarks. If the operation Is related to any other sub-test covered In the body of the test report ,
the para~ tph mimber Is Inserted for crest reference. If the operation was not performed as a
result of using the sampling technique authorized by AR 750-6, one of the following remarks Is
entered as sp1roprlate.

a. Reviewed - not performed.

. b. Neither reviewed nor performed due to (No TM’s) or (insufttclent ssrvlce teat time).

- c. Other , as appropriate. -

If an EPR Is related to a maintenance operation , the EPR asmber will be inserted. 
-
•

-;
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- MAINTV4ANCE AND RELIA$IUT’( ANALYSIS cHART
(SECTION 1)

0/C - Oper /Ceew
o - Or~se INS TRUCTIONS
DS - D,rect 

— _____ 
LIFE

CS - C.n.eel Inad.- ACTIVE M - Mile.
ENTRY ca~~r COMPONENT AND RE IATC) rye- Recom- Ad.- quate MAINT H -

NO OStRATIONS jc,,bed neaded 
~~~~ ~59I/2~~8 _flZdL It - Rcuaè UASON PE5FO5)&D kfl4A5XS

2 3 4 5 6 7 8 9 10 II

SLAE - initial Accep- 0 0 X 1.4 O.OH Sched Maintenance package not re-

tanco Inspection celved (~~ R KE- 1). Teat equip
mont not received (EPR KF .2).

2 AN/ARC- 114 (SN 23) - DS PS X 8.2 O.OH U nached Power su pply failure during
Troubleshooting power initial acceptance lsapectlon

supply subassembly A2 (EPR KF-3). No replacement
pat-ta available. (See EsSay No.
5 . )

3 AN/ARC- 114 (SN 23) - DS PS X 1.1 0.OH Unsche d Wiring four.d broken during

Repair A2J 13 Module Initial acceptance inspection
Connector Wiring (EP R KF -4) .  Could not teSt

after repair. (See Entry No. 2.)

4 .AN/ARC- 115 (SN 2 2 ) -  PS PS X 11.5 0.OH Unsched Main and guard receive rs cx-
Troubleshooting power cessivel y noisy during initial
supp ly subassembly A2 acceptance inspection (EPR KF-

5). No replacement peru
available. (See Essay No. 7 . )

S AN/AR C-l14  (SN 23) - DS PS X 11.5 O.OH Unsched See Entry No. 2. EPR KF-7.

Rep lace power supp l y
subassembl y A2

6 ANJARC- 116 (SN 7) - 0 0 X 1.5 7. 3H Unsched Transmitter - receiver weak on
Alignment 248.2 mhz (EPR’u KF-8 and KF-

21).

7 A N / A R C - I t S  (SN 22) - OS PS N 11.5 0.OH Unsched Sec Entry No. 4. EPR’s KF4
Replace powcl supp ly and KF-20. Additloonl trouble-
subassembly \2 ; a l ign-  shooting required. (See E~~~y
ment No. 8.)

8 AN/ARC-l15 (SN 2 2 ) -  OS PS N 4.0 0.01-I n~ J - .~ Card failure caused by power - 
-

Rep lace AIA2A3 VCO supply failure (EPR’s lG—lO and
and P-A convelter cir- KF-20). (See Entry No. ‘a 4 and
cult card assembly 7 . )

9 A N / AR C - l 1 4  (SN 23) - 0 0 X 0.5 I9.6H U nached Homing unreliable (~~‘R KF$l). 
-

Troubleshooting Not corrected due to lack of te*
equipment . See Entry No. 16.

10 AN/ A R C - I  16 ( S N - 7 )  - 0 0 X 1.0 20.6H Unscbed Would not receive on feequencit
Alignment below 240.0 mhz (EPR’s lCp-l2

tnd KF-2l) .  See Entry No. 6.

11 AN/AItN-8 9 (SN 188) - 0 0 X 2 .5 2l .8H Unsched ADF weak below 4 10khz (13’R
Rep lace IA! mixer / i f  - 1CF 431.
amp lif ier  module

12 AN/AP.N -89 (SN 188) - 0 0 N 3 1.0 29 .SH U nac hed Unab le to obtain accurate loop

Attempt to establish data compenlation (17R KF-lS) . AD =
curve for loop compensa ~cedle moved 100 from loop ha - 

- -
____________ “— —-— --5—— - —— - ~~~~~~~~~~~~~~~~~~~~ _ jni~ .hcn receIver coWT h@WiI( I - -

u

wa, removed.
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MAINTViAN~~ AND seUAISIZTY ANALYSIS CHART

~ ICTlONl)

O/C.Opnt/~~sw Th
o . O.p. INSTMJC TIOIO
0$- Disuse UPS

- C.~~~sI laid.- ACT1V! N - Mile.
ENTRY GROUP CCI~~~~ENT AND MLAT~~ Ii.- Raccas- Ad.- qunt. MAINT N - =
~~~~~~~ - ‘ONM1~0e4 asslaid m~~~~d ~~~~ ~~~S/~~~a ~~~~~~~ I - B~~~~ zeaaow pe~~0.~~~~ 

~~~~~~~~ 
j

I 8 5 4 5 6 7 5 5 10 11

l3 SLAE - Periodic lnspec- 0 0 X 70.6 29.811 Sched OH-6A, SN 65-12979 .

tlon (PEI )

14 AS-1962 PM HomIng 0 0 X 1.4 38.011 Unsched Left metal tape dipole found

L 
Antenna - Replace left brcken during PEI (SPIt l~~-l6).
metal tape dipole

15 C 65331ARC (SN 32) - 0 0 X 4.9 39 011 Unsched C-6533 found Inoperative dun n
Replace VR- l ~notection PEl (EPR ICV-19).
device and filter auem—
bly

16 AN/ARC-114 (SN 23) - OS DS X 4.0 69.211 Unsched EPR KF-22. See Entry No. 9.
Align Receiver-
Traacmruer and replace
main guard eecelver
e embly AIM

17 AN/A RN-~~~ (SN 188) - DS DS X 2.5 40.0 11 Unsched Excentve background noise and - -

Bench aligmnent erratic needle pointer (EPR Kit--
23).

18 AN/AR C-l 16 (SN 7) - OS DS X 1.5 20 6H Unached Self-test Inoperative and no
Replace power aupply transmit sidetone (EPR l~~-24).
snsbe embly A2A4

19 AN/AR C-1l6 (SN 7) - 1)5 OS X 5.8 21.011 Unsched Radio set failed when tuned to

= Replace 0-1 surge lao- 248.2 mlii during benc h test
tectre sua nalator and (SPIt’s KP-ZS snd KP .62)

driver power amplifier

20 AN/ARC - 115 (SN 108) - DS OS X 3.0 6.OH U nncbed Power supply failed during
Replace power supply bench tent (EP R KF-26).
subassembly A2

21 C-6533/AR C (SN 32) - DS DS X 4.9 48.011 Unached Control noticeably weak and
Replace AR-I mlctv-p&a ni detorse noisy (EPR KP-27).
audio card

22 AN/AR C-ll4 (SN 106) - OS DS X 7.0 71.Z H Un,ched Radio set failed dur ing bench

Replace AIA SAS8 spec- test (1)’R KF -28) .
tnism generator and
switch fi lter card

23 AN/ARC-11 4 (SN 2) - OS OS X 6.1 125.211 Unached No traniinlt sidetone (SPIt KE-

Replace Fl fair In A2AI - 36).
aubena.nbly

24 AN/A R C- l14 (SN 3) - OS DS X 1.5 128.111 Unsched Exceulve background noise on - - - -
Adjuss AIASMPII9P.3 guard receiver (EPR ICE-SB). 

- 

-

guard receiver squelc h —

control on AIASA9 cud

ln Al~~~~snembIy

- — 1_ — _ _ _  4 _ _ _

liz-S

-5—)—- ~~~~ _ __ ___-5 --5-- _ . s ~- ~~~ _~ )-5_~~_ ..-.——--—•.. — - 
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MAU41ViAN~~ AND PZUMIUTY AKAL~~~~ CHART
(SZCTION 1)

0/C - Cpu /Crew EM
0-  orgu IHSTMJCTIONS
D5—Dat. ct 

______ 
L~ T

cs - c... ,.j  I..d.. ACT1VI M - Nil..
gilTRy 680$!? C~~~~~ N!NT AND RElATE) Re- Recess- Ad.- gsa. MAINT H -

~~~~~~ ~~~~~~~ 
- ~~~ MTI0NS - - unibsi sns.~~~d a~~~~ ~~~II2~~l ...f l ~~ I - I~~~~ ISAb el IINCRI~~~ ~1MAIU~

1 2 3 4 S 4 7 9 5 10 II

25 AN/ARC-114 (SN 105) - DS OS X 2.6 144.8H Usuched Radio set Inoperative (SPIt ICE-

Replace A1ASA16 VCO 39).

cIrcuit card

26 AN/ARN-89 (SN 188) - PS OS X 4.8 iO0.3H Unsched ADF would not “home” in

Replace lA4 goniometer compass mode (SPIt KF-40).

module

27 AN/ARC-114 (SN 2) - DS DS X 12.3 125.2H Unsched EPR KF-41. See Entry No. 23.

Replace AZA 1 and A2A2
regulator circuit card
assemblies.

28 AN/ ARC- I l6  (SN 47) - DS OS X 3.7 129 .OH Unsched Radio set would not transmlt

Rep lace Q7 and Q8 or receive (SPIt’s KF-42 and

tra~~lstors KP-61).

29 AN/ARC II6 (SN 32) - 05 OS X 4.6 220.1H Unached Sidetone wealu (SPIt I~~-S9).
- Complete bench aligns- - -

ment ; adjust AIA 1R44
main receiver squelch
control; clean and In-
spect all circuit cart-is.

30 AN/ARC-I I 3 (SN 22) - OS DS X 3.0 39.5H U suc hed ‘Motor boating” noise in trsns-

Clean and Inspect all mit (SPR KP-63).

circuit card assemblies;
complete bench align-
rnesst 

-5— - - -  -—---—-5- - - 
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MAINTENANCE AND RELIABIUTY ANALYSIS CHART

INSTRUCTION SHEET - SECTION 2

COLUMN DESCRIPTION
-

1 Entry number which will correspond to the same Item eltry in SectIon 1.

2-S Appropriate man-hours used to the closest tenth. If man-minutes are a more appropriate unit of
measure , so stipulate in Column 8, Remuita.

6 Total man-hours as recorded in Columns 2 through S.

7 Man-hours used to the closest tenth.

8 Remarks as appropriate. -
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PARTS ANALYSIS CHA~I

INSTRUCTION SHEET

GENERAL~ Parts will be assembled on this chart by functional groups and in numerical order within groups.

COUJMN DESCRIPTION

I Record one of the following: Federal Stock Number , Technical Service Part Number , Manufacturer ’s
Part Number , or Drawing Number in this order of preference.

2 Noun Nomenclature . Self-explanatory . -

3 Maintenance Level , Prescribed. Maintenance level as prescribed by the parts list under review:
0/C - Operator/Crew; 0 - Organizational ; DS - Direct Support ; GS - General Support.

4 Maintena nce Level , Recommended. 0/C , 0, DS, or GS Indicate Maintenance Level recommended
by the te~ agency. -

S Life. The number of hours , miles , or rou nds accumulated before or since this part was replaced•

An ent ry in this column is made for each part used followed by the appropriate life unit; i .e. ,  M ,
H , or R. -

6 Reason Used. The symbol “Unsched” will be shown in this column if the part was used as a result
of unscheduled maintenance. If  the part used was the i-esuit of scheduled maintenance , the symbol
‘Sched ’ will be used. If the part was consumed to vtrify procedures or tools , not as a result of

breakdown , the symbol “Sim ” will be used . -

7 Group Number , Cross Reference - Parts usage by maintenance operation is indicated by ross
referencing to the group number from Column 2 of the Maintenance and Reliability Anal ysis Chart .

8 Remarks. If the part usage is related to any other subtest covered in the body of the test report , the
paragraph number for cross reference is indicated. If an EPR Is related to the part used , the EPR
number will be inserted in this column.

III- 12
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SPECIAL TOOL ANALYSIS CHART

INSTRUCTION SHEET

GENERA L..~ All special tools provided with the test item will be evaluated to determine their function , ade-
quacy, category of use and desirability. Any requirement for additional special tools or recommendation
for deletion of special tools will also be reported.

COLUMN DESCRIPTION

1 1,1st all special tools , their noun nomenclature, and identifying part number.

2 Give function of special tool.

3,4 1,1st maintenance category that special tool was designed to be used at In column 3. In column 4

• indicate confirmation or recommendation for usage .

5,6 Indicate the adequacy/inadequacy of the special tool in relation to its intended use.

7 Include information as to change in category of use (column 4) or inadequacy of the tool (column 6).
Refer to paragraph in report that contains substantiating data. -
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MAINTENANCE PACKA~~ LIT!RATU RE CHA~~T

INSTRUCTION SHEET

~0U.l MN DESCRIPTION

I Give Army publication or draft manual number.

2 Number of copies received. Insert “0” If none were ~zppl1ed. Use Para liii , Chapter 9, of AR 310-3
as a guide to determine those manuscripts and publications that should accompany the test item.
Manuscripts and publications contained In the maintenance package should cover operation functions
though general aipport maintenance and should specify the categories involved.

3 Complete title.

4 Fill in date manuscript (MSS) or publication was received.

5 Fill in date test item or materiel was received.

• 6 ,7 Insert “X” in appropriate block . Minor errors on 1598/2028 forms are not in themselves sufficient
reason to term a manuscript inadequate. Evaluation may be omitte d if fewer than 25 percent of
the specified maintenance operations were perfosane4.

8 Insert date 1598 form was forwarded.

- 
- 9 In addition to appropriate remarks , explain If manuscript was not evaluated.
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APPENDIX IV. REFERENCES

1. Technical Memorandum 2-59, “A Guide to Color Banding for
Indicators (Meters), ” Human Engineering Laboratories , March 1959.

2. USATECOM Regulation No. 108-3, “Pictorial Services,”
26 February 1963.

3. “Human Factors Check List for Evaluating Interim Panel,”
Missile Branch, Systems Research Laboratory, Human Engineering
Laboratories, September 1963.
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