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INTERIM TEST REPORT
ON THE SHOCK=-DROP TEST OF THE
AN/TRN-41 TACAN NAVIGATIONAL SET

This test report is an Interim report describing the faflure and the proposed corrective action
resulting from the Shock=Drop test on the AN/TRN-41 TACAN Navigational Set. After the
corrective action has been taken, these tests will be repeated.

1. Test Identification. Transit drop test of 48 inches, as defined in Appendix V=A (shock
test procedure) of the Equipment Test Plan for Navigational Set, TACAN, AN/TRN-41,

2,  Functional Purpose of Test. AN/TRN-41 system qualification.

3.  Test Objectives. To demonstrate that the system will meet the requirements of Specification No.
404L-701-5017A, Part |, paragraph 3.2.5.2,1 (20 August 1976),

4, Description of Test Article. The AN/TRN=41 system s comprised of three manportable
packages for this test, as follows:

Receiver-Transmitter, Radio, RT-1202/T -~ 34.5 pounds

Manportable Configuration of Antenna, AS-3132/T == 39.5 pounds (consists of antenna
RF cable and manportable packing).

Manportable Configuration of Ancillary Group == 37.5 pounds, comlsflng of the
following:

Antenna Support Assembly, AB-1237/T
BB-451 Battery and Adpater
Interconnecting cables and ground stoke
Manportable packing

Each of the above three packages were dropped 48 inches as defined in the shock test
procedure,

5.  Summary of Test Results,

a.  Pre-shock Operational Test. The system passed succesfully the pre~shock operational
tests as defined in Appendix V1l of the Equipment Test Plan for Navigational Set, TACAN,
AN/TRN=41. The data sheets from these tests are included as part of this report; however,
the post=shock test was not accomplished because of the damage Incuired to the equipment
during the test,

b.  Drop Test - Receiver-Transmitter. This unit Incurred major damage as the result
of the drop test. An Itemized list of damages noted by Quallty Assurance Is included as part
of the data sheets, A study of the damaged RT Indicates that there are three areas In which
corrective action will be required in order for this unit to pass this test, These are as follows:

(1) Rubber bumper blocks. These blocks falled to protect the RT on the rear heat
sink side. The blocks were not large enough, which allowed the heat stnk to hit the floor,
causing a severe shock to the RT.




(2) Card Rack, The card rack securing the seven circult card assemblies deformed
badly. All of the connectors used in securing the circult cards broke; the card guides became
twisted and deformed, and all circuit cards became loose.

(3) Synthesizer Chassis, The mounting flanges on this assembly broke off; therefore,
this assembly became loose and caused major secondary damage.

c.  Drop Test = Antenna (Manportable Configuration). This unit Incurred major
damage as a result of the drop test, An itemized list of the damage noted by Quality Assurance
is included as part of the data sheets, The major problem areas are as follows:

o

(1) The upper radome cracked.
1 (2) The lower radome cracked.

(3) Damage was done to the 15 Hz and 135 Hz rotating drums, caused from making i
confact with the radome. ,

(4) Pedestal base broke.

5\ After the test, the antenna was energized and the speed control and trigger
’ generating clrcultry were checked and found to be all right,

d. Drop Test = Ancillory Group (Manportable Configuration). An itemized list of
the damage sustained by this item Is Included as part of the data sheets. The major problem
areas are as follows:

(1) Tripod base casting was deformed slightly, making the bubble level Inaccurate,
(2) The battery adapter handle was bent; however, it was still functional.

e. Bench Handling Test. Because of the damage sustained by the units in the drop
test and the redesign that will be required as a result of this damage, the bench handling test 1
was not performed at this time, but will be performed cfter the redesign has been completed. |

6.  Description of Test Setup. Each of the three manportable units (RT, Antenna and Ancillary i
Group) was dropped 48 inches onto a two=inch thick plywood backed by concrete floor. The ;
drop was accomplished using a quick-release hook and drop tester mechanism, Each drop was

in line through the unit's center of gravity, and on the surfaces described in the test procedures.

7.  Test Setup Diagrams/Photographs, See Attachment 1, SECESSION for

NTIS
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8.  Test Equipment, None, B.i1 Section

/ 9. Test Data., See Attachment 2,

10. Test Condition. Not Applicable,




11, Discussion of Test Results,

a. Receiver-Transmitter (RT) Unit. The RT unit incurred major domage when it was
dropped on the rear surface that mounts the heat exchanger. The rubber bumpers permitted
the heat exchanger to strike the plywood floor with enough force to have an imprint of the
exchanger on the floor. This severe shock deformed the rear of the case, broke the mounting
of the synthesizer allowing it to float in the unit, and deformed the card cage so that the
printed circuit cards became loose.

The rubber bumper blocks originally provided 1/8 inch clearance to the heat
exchanger, This clearance has been increased by 1/2 inch and the area of these bumpers
increased from 3.5 square inches to 9.0 square inches. The increase In depth and surface
areas will prevent the heat sink from bottoming during drops.

The card rack has been redesigned to provide more rigidity so that the rack does
not spring out of shape, allowing the cards to become loose and breaking the connectors,
To increase the rigidity of the case, the aluminum composition and temper were changed,
the rear connector plate was redestgned to one piece fastened to the side and top of the case,
and the new front cover adds rigidity to the case by fastening to the sides at four places, in
addition to supporting the printed circuit cards,

The synthesizer casting was redesigned to provide more rigidity and support at the
top of the unit, The thickness of the mounting flange was increased to 1/16 inch and two
bosses were added at the top of the casting to fasten to the braces. Braces were installed at
the top of the unit from the front to the rear to provide support for the synthesizer and receiver.

To reduce the weight of the RT unit, lightening holes were added to the gussets
between the front and rear panels and the chassis, to the chassis and to some of the brackets.

¥ b. Antenna Unit., The antenna unit incurred damage with two types of drops. First,
an angular drop on the upper radome such that the radome was deformed, domaging the

15 Hz and 135 Hz rotating drums. Second, the angular drop on the lower portion cracked
the pedestal and lower radome.

The antenna weighed 33 pounds and the packing 6.5 pounds for a total of 39.5
pounds. The conflguration of the antenna and pedestal placed the center of gravity away
from the back pack. The shape of the pack and center of gravity were items that should be
redesigned.

height. A nylon ring was added to the top of the radome to mount the compass during
alignment, At all other times, the compass will be with the ancillory equipment, The design
of the compass will change from the north seeking type to a 360° type - it will be the same
compass that is used in the AN/TRN-26 system. The reduction in height of the pedestal
allows the packing to be arranged so that the center of gravity is closer to the man's back,

1 The antenna pedestal was redesigned by removing the compass and reducingits
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The smaller pedestal is packed so that the drop shock s not concentrated on the
flange of the pedestal, but distributed over the lower section of the antenna.

The upper radome was strengthened by adding two plies of fiberglass across the
sides and top of the radome. This strengthening now prevents the radome from touching the
15 Hz and 135 Hz rotating drums.

The packing design effectively increases the density of the pack around the antenna,
This was accomplished by sandwiching 1/2-inch polyethylene with polyurethane. Around the
base, the polyethylene was 1-inch thick. In addition, a 1/2=inch polyethylene sheet was placed
completely around the circumference of the antenna replacing the existing polyurethane. The
interior dimensions remained the same and the same canvas pack was used.

An unofficial drop test on the antenna unit was made with the reduced pedestal,
reinforced radome and stiffer packing material. The antenna unit passed this test. in an
effort to reduce weight, an unreinforced radome was substituted in the antenna unit and
dropped again. This substitution of radomes reduced the weight by one pound. The rodome
was fractured in two places, and the 135 Hz and 15 Hz drums were hit on the drop using
the unreinforced radome.

Based on these tests, the final configuration of the antenna unit will include the one
pound heavier reinforced radome. We are investigating other methods of packing, including
air packing to reduce the weight.

c.  Ancillary Group. The tripod and battery adapter handle were damaged during the
drop test of the ancillary group.

The legs of the tripod were fastened to the tripod base during this test. Each of
the legs plerced the foam packing and damaged the canvas. This shock was tronsmitted by
the leg to the base casting, and In one case, deformed the base ot the point where the legs
mount. The new packaging design will pack the three legs separate from the bose. The
antenna pedestal base was divided in two parts; one mounted and packed with the antenna
unit providing protection to the connectors, and the second part packed in the ancillary group.
This part of the antenna pedestal will be nested in the tripod base.

The tripod base casting will be modified so that the mounts for each leg will be
shortened to the lowest height. This reduction will result in a slight welght savings.

The legs will be mounted to the antenna base using quick disconnect ball pins.

The density of the packing surrounding the bottery and battery adapter will be
increased. In addition, the battery adapter will nest in the packing.
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ATTACHMENT 1
DROP TEST PHOTOGRAPHS




ANTENNA 48" DROP TEST
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BATTERY AND ADAPTER AFTER 48" DROP TEST

INSIDE ANTENNA AFTER 48" DROP TEST
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RT AFTER 48" DROP TEST




ANTENNA - AFTER 48" DROP TEST
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. “DATA SHEET "
4 l - * OPERATIONAL TESTS o
‘ = AN/TRN-41
‘ Test lec Sweee Test (yF I‘\ Date 12 / "‘l(’, (o
. System o of 1 Time Q! QO w~ |
: . Tech 32 S bv)L—
Para, Description Pre Post f
- ‘ No. Test Test Test |Requirements Units ?
6.1 Calibrated RF insertion loss
_ i PL= 315 _db N/A | N/A | N/ | A N/A
] Used in determining RF peck power, Y |
? ' 2
/ i 6,2 System turn on normal operation v g Check ifOK | N/A
)
3 cg
& 6.3.1 Antenna radiated signal i
‘; 15 Hz ‘g Check ifOK | N/A
,_ 135 Hz - 1 Check if OK | N/A
: I
: 6,3.2 Antenna Speed “b.bbt 3 .Q_' 66,657 £,133 | ms
3 6,4.1,1 | Correct identity code v o Check if OK [N/A
. 3 5"
| l 6.4.1.2 | Identity period E 3{Q 37.5+3,75 |Seconds| !
. s |2
4 6.4.2 Peck power :|v
i (1) Reading of peck power meter | ¢ 5 e |3 3
= Pm = . 51k N/A Watts | ]
: (2) Convert to dBm = 10 log 4q.¢ -
: Pm x 103 = Pm dBm 2 é N/A dBm
Total power output in dBm .2 2|
Pmdgm + PL = LRl E 50 dBm |dB
*Insertion loss see 6.1 above, ' ,53
\ TAV 7 4
; i 6.4.3.3 | Pulse count 7200 + 180 | Counts
6.4,4,2 | Pulse shape = P
Width (50%) o 3.5+0.5 ps
Rise time (10-90%) 2 Tes 230,25 s
Fall time (90-10%) 2 Seeas 2,5+0.5 ps A
6.4,4,4 | Pulse spacing VLo ws 12,0 £ 0,1 ps ‘
“i
6.4,5.2 Delay = 60 £10 ps 15 Hz trig to first o Y7L Check if OK ;
burst pulse, i
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" DATA SHEET
OPERATIONAL TESTS
AN/TRN-41 (Continued)

.

June 30, 1976
\

Description Pre Post
Test Test | Test Requirements Units
Correct north Burst = 12 pulse pairs spaced |- ..
30 £ 0.1 ps ’ L Check if OK
Delay 60 # 10 ps = 135 Hz trig to first -
% burst pulse Check if OK
‘ﬂ.‘4.5.6 Correct Aux burst = 6 pulse pairs spaced LR
5 2410, ps “ Check if OK
?.‘4,6. RT replies to 3300 interrogations 2050 22310 (Covu nls/Secir'.c
6.4.6.7 | Demand only mode = times fo switch from
5 ON to STBY
2= within 70 seconds ¢l Check if OK
4.6.8 | STBY mode o Check if OK
2
6.4.6.9 | Demand Only mode = time to switch from i<,
- STBY to ON .
’ <15 sec Check if OK .
.6.4.6.10 ON AIR mode b= Check if OK
DME ONLY mode 7. Check if OK
Switch from DME to TACAN (= Check if OK
Antenna Alarm = Within four seconds i Check if OK
*6.4.8.2 Alarm Reset v Check if OK
‘ 6.4.8.3 | RT Alarm - Within five seconds L Check if OK
6.4,8.4 | Alarm Reset £ Check if OK
Sysmem Faies  Ndenk Ten T Se TTHESE  TESTS LU
Heve 70 Qi K Kun ' '
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June 30, 1976
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) AN/TRIN-41 DATA SHEET
FOR SHOCK :

DATE __LLI.L].]L

TIME

- e [CHECK T0 SHOW COMPLETION| |\ corcTION AFTER TEST
SERIALRO. 1 prop TEST BENCH REMARKS

HARDLING

= =
i Su t\a“ll‘L-l M =
RECEIVER-TRANSMITTER ooz v 7 3
I »
.3
1 = '::. M g ‘*‘M M
ANTENNA IN Ve oW
MANPORTABLE PACKAGE col b o,
2 e
. I "4? '.&. -.."(-«:w“ "j““’ =
AMTENNA SUPPORT ASSEMBLY o o9
CABLES AND BATTERY Ve el o
IN MANPORTABLE PACKAGE s T4
W<
- 9
-2 -

DC POWER FILTER

1

h AR

Ll drep [ N «u/n.d;.,t Claned @ G lpids boro0 g (o iipredod

-
TECHNICIAN ] YR A Y SVe T, oate /2 o /7¢
ENGmEER_QQJ._-_Q '\f.‘L oate___i2lue L0

QA REPRESENTATN&_M%W»{ oate_ (D-l6-7€

/
DCASD z/ \.-_—’/{,.4 3 = DATE yi b ;’é— /"4;

U

L
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il Ak i

RT POST DROP TEST INSPECTION SUMMARY =

Note = The RT was not opened and inspected after each drop, Instead the inspection
was not made until after all the 4 foot drops had been completed; therefore, much of
the damage in the RT was caused by drops being accomplished with loose parts inside
(secondary failures). The primary failures are described in this report.

SYNTHESIZER CHASSIS = The mounting flanges on this assembly broke off. Thus this assembly
became loose inside the RT cousing major secondary domage.

CARD RACK - The card rack securing the 7 circuit card assemblies deformed bodly. All of the
connectors used in securing the circuit cards broke. The circuit cards came locse and as a result
certain components on CCA were damaged. Card guides are twisted and deformed.

Rubber bumper blocks on the corners of the RT failed to protect the RT on the rear heat sink
side - blocks are not large enough and as a result the rear heat sink accrually hit the floor which
caused a severe shock to the RT. It is believed that this resulted in most of the damage in the unit.
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