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1.0    PURPOSE   

The objective of the task described in this  report was  to 
design,  develop,  and manufacture an antenna  system for use 
with the Standard Lightweight Avionics Equipment  (SLAE) 
on OH-58A helicopters.    This final report is  submitted 

pursuant to paragraph 3.3.6.1* of MIL-A-7772B and naragrp^h 
3.1.15 of Bell Helicooter Detail  Specification  206-9U7-031, 
Aonendix VI. 

The  intenna system consists of the following functionally 
indeoendent comoonents: 

a. A communications antenna for use with the Number 
One AN/ARC-11^ VHF/FM transceiver over the frequency 
range of 30 to 75.95 megahertz.     BHC P/N 206-075-518. 

b. A communications antenna for use with the Number 
Two AN/ARC-11U transceiver over the frequency range of 
30 to 75.95 megahertz.    AS-2U85/ARC-11U,,   BHC P/N 
206-O75-5U3. 

c. A communications antenna for use with the AN/ARC-115 
VHF/AM transceiver over the  frequency range  of  116.to 
11*9.975 megahertz.     BHC P/N 206-075-518. 

d. A communications antenna for use with the AN/ARC-1I6 
UHF/AM transceiver over the frequency range of 225 to 
399.95 megahertz.    AS-2487/ARC-116, BHr P/N 206-075-551. 

e. A homing antenna for uae with the AN/ARC-11U VHF/FM 
radio.    AS-2U86/ARC-114,  BHC P/N 206-075-523. 
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2.0 GENERAL FACTUAL DATA 

2.1 Summary 

During the period covered by this report extensive testing 

of the antenna system described in BHC Peports 206-099-212 

and 206-099-212A was accomplished. The results of this 

testing serve to confirm that the design of the antenna 

system will orovide the OH-58A helicooter with clear and 

reliable communications and FM Homing. 

In the course of this testing it was noted thpt severe 

tail rotor modulation of received and transmitted UHF 

signals was taking place. Therefore, the UHF element hps 

been deleted from the vertical stabilizer antenna assembly 

and has been replaced by a lightweight blade type antenna 

mounted under the nose of the helicopter.  Figure 1, page 

U illustrates the final location of all antennas, and 

photographs of the individual antennas may be found 

in Figures 2 thru 5, pages 5 thru 8. 

Moving the UHF antenna to this forward location has the 

farther desirable effect of reducing the required trans- 

mission line run by a considerable amount, thus reducing 

line loss by aporoximately 2.5 db. 

It was also determined during flight testing that the FM 

Homing system exhibited excessive sensitivity to the roll 

attitude of the aircraft. A alight modification to the tip 

loading of the FM Homing diooles resulted in comnletely 

successful homing throughout the 30 to 76 MHz band. 
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BHC Photo No.   00^985 

FIGURE 2 

NUMBER ONE VHF/FM AND VHF/AM COMMUNICATION ANTENNA 
RHC  P/N 206-075-518 
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BHC Photo No.  0011980 

FIGURE 3 

NUMBER TWO VHF/FM COMMUNICATION ANTENNA 
AS-21*85/ARC-11'4   BHC  P/N 206-075-5^3 
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• BHC Photo No.  001«979 
FIGURE 5 

VHP/FM HOMING ANTENNA 
AS-2'486/ARC-ll4     BHC P/M 206-075-523 
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2.1 Summary (Continued) 

FM retransmission tests oerformed confirm that isolation 

between the numbers one and two FM communication antennas 

is sufficient to permit successful two-way retrpnsmission 

between two ground stations seoarpted by 80 miles. 

2.2 Formula 

Measured antenna pattern field strengths were corrected 
to free space  velues  by the methods given by  Bailey in 
TV & OTHER RECEIVING ANTENNAS,   Chapter  5,  pp.  21U-220. 

Correction  factors thus developed for the test  frequencies 
used are given in Table I, cage   10. 

SAMPLE CALCULATION: 

R-THo 
"20^ 2~ 

h = ground antenna height above terrain = 10 ft 

h. = aircraft altitude above terrain = 1000 ft 

lu = height of ground antenna first oattern maximum 

above terrain at aircraft location. 

0 = distance between aircraft and ground station = 18 mi. 

F = frequency =30.5 MHz 

h =  .01095 

Referring to Figure 6, page  11 
Free Space Correction = Ul db 

(from Bailey, P.1218)^ 
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TABLE I 

PROPAGATION CORRECTIONS 

FREQUENCY MHz 

30.50 
40.10 
46.65 
49.80 
54.50 
57.80 
60.00 
65.95 
72.05 
75.60 

L26.45 
128.65 
132.60 
134.65 
138.05 
141.45 
143.85 
148.00 
148.80 
149.90 

225.3 
242.5 
265.5 
278.5 
299.9 
321.5 
356.5 
374.4 
386.6 
399.8 

CORRECTION FACTOR db 

41.0 
37.0 
35.0 
34.5 
33.5 
33.0 
32.5 
32.0 
31.0 
30.5 

26.00 
25.95 
25.90 
25.85 
25.80 
25.75 
25.70 
25.65 
25.60 
25.55 

23.5 
.:•£ 

23.4 
23.3 * 

23.2   
23.1 ._-■ _ ,'■■. 

23.0 r.v -'?- ■ 

22.9 
22.8 
22.7 
22.6 
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FIGURE 6 

ACTUAL RECEIVED FIELD  STRENGTH RELATIVE TO FREE 
SPACE  FIELD  VS  RECEIVING ANTENNA HEIGHT FACTOR 

(Redrawn  from  Bailey,   P.   218) 
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2.3    Measurement   Procedures 

FM Homing antenna patterns were measured using the methods 
described in  BHC Report No.  206-099-212,  page  5.    The 
radiation pattern  of all other antennas described in this 
reoort were measured in flight using the method shown  in 
the block diagram of  Figure  7,  page 13. 

VSWR of the FM Homing Antennas were measured using a 
Hewlett-Packard Model 4815A RF Vector Impedpnce   Meter. 
VSWR of the other antennas was measured with a  Bird Model 
4311 Directional Wattmeter. 

2.k    Applicable Documents 

206-947-031 

MIL-A-7772B 

EL-CP1000- 
0007A(1) 

EL-CP1000- 
0008A(1) 

EL-CP1000- 
0009A(1) 

EL-CP1000- 
OOlOA(l) 

MIL-E-5400J 

Detail Specification 
for Model 206A (MOD) 
Light Observation Helicopter 

Antenna Systems, Airborne; 
General Specification for 
the Design,  Location,  and 
Installation of 

FM Communications 
Antenna for LOH 

FM Homing 
Antenna for LOH 

VHF Antenna 
for LOH 

UHF Antenna 
for LOH 

Electronic Equipment, 
Aircraft, General 
Specification for 

11 March 69 

27  June  56 

26 Oct 67 

26 Oct 67 

26 Oct 67 

26 Oct 67 

7 Dec 66 

Vf and  Other  Receiving Antennas 
by Arnold  B.   Bailey, 
John F. Rider,   Publisher 
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AIRCRAFT EQUIPMENT 

DIRECTIONAL 
GYROSCOPE 

VOLTAGE 
TO 

FREQUENCY 
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HEADING 
INFORMATION 
TRANSMITTER 

ANTENNA 
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NF-105 

or 
NF-112 Y-AXIS  INPUT 
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X-AXIS  INPUT 
COMMUNICATION 
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VOLTAGE 
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1         RECE 

L 
EVER 

GROUND RECORDING STATION 

FIGURE   7 

ANTENNA PATTERN RECORDING SCHEME 
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3.0 DETAIL FACTUAL DATA 

3.1 Number One FM Communication Antenna 
BHC P/N 206-075-518 

5 

The number one FM communication antenna is a folded 

radiator enclosed within the upoer half of the OH-58A 

vertical stabilizer.  The radiating elements of the antenna 

are grounded for direct current and stPtic charges and all 

matching circuitry is passive.  The frequency rpnge is 

30 thru 76 MHz. The antenna provides vertically polarized 

radiation. VSWR in a 50 ohm system is 5:1 maximum, radiation 

efficiency varies from more than 25% at 30 MHz to better 

than 75% at 76 MHz, and pattern symmetry is generally 

better than 10 db. Final performance results of the 

206-075-518 FM communication antenna S/N 002 are given in 

tabular form on Data Sheet 1, page 22 , part III of this 

report. Radiation pattern polar plots may be found on 

Data Sheets 2 thru 11, pp 23 thru 32   of part III. 

3.2 FM Homing Antenna. AS-2486/ARC-114 FM Homing Antenna. 
SHC PTg 206-075-533 

The FM homing antenna consists of two short vertical 

radiators, one mounted on each side of the helicooter. 

Each of the two elements is center fed via a balun and tip 

loaded at each end to orovide the proper characteristics. 

The antenna provides vertical polarization and a VSWR not 

exceeding 2.5:1 in a 50 ohm system over the frequency 

range of 30 thru 76 MHz. Homing caoability when tested in 

conjunction with a vertical whin six feet above the ground 

fed with four watts, la better than 20 statute miles with 

a maximum angular error of 10 degrees and no false indications 
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3.2 Continued 

across the 30 thru 76 MHz band. Test results on the 

AS-2486/ARC-115 S/N 001 are presented on Data Sheet 12, 

page 33  and polar radiation patterns on Data Sheets 13 

thru 22, pp 3k     thru k2    ,  part III. 

3.3 Number Two FM Communications Antenna AS-2485/ARC-114 
BHC P/N 206-075-543 

The number two FM communications antenna consists of a 

22 inch vertical member extending un and forward at an 

angle of approximately 60 degrees from the horizontal, 

topped by a kb  in whip extension extending *ft nearby 

horizontally. The antenna provides vertically polarized 

radiation with an efficiency exceeding 25% at 30 MHz to 

75% at 76 MHz, and pattern symmetry of generally better 

than 10 db. A passive network in the antenna base matches 

the antenna to 50 ohm with a VSWR of less than 5:1. The 

AS-2W5/ARC-11U is mounted on the roof of the 0H-58A 

between the upper edge of the windshield and the forward 

edge of the boost cylinder cowl. Tabulated test results 

for the AS-2485/ARC-114 S/N 001 are presented on Data 

Sheet 23, page kl*     and polar radiation oatterns on Data 

Sheets 24 thru 33, pages 45 thru  54 , oart III. 

3.4 VHP Communication Antenna BHC P/N 206-075-518 

Like the number one FM Communication antenna, the VHF 

communication antenna is integral to the OH-58A Vertical 

Stabilizer. The antenna ia a vertical radiator which is 

ahunt fed against a portion of the FM element in the 

206-075-518 combination antenna. Matching in a 50 ohm 
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3.k    Continued 

system to better than 2.5:1 VSWR over the  116   to 150 MHz 

band is provided by a passive network.    Radiation is v»rti- 
cally polarized at an efficiency of better than 75% and 
pattern symmetry  is better than  10  db.    Tabulated test 
results of the 206-075-518  VHF communication  antenna 
S/N 002 are given on Data Sheet 3^,  page 55 and 
radiation pattern  polar plots on Data Sheets  35  thru 44, 
pages   56     thru   65        ,  part III. 

3,5    UHF Communication Antenna AS-2487/ARC-116. 
BHfl m 206-075-551       !- 

The AS-2U87/ARC-116 is a blade type antenna 5.8 inches 
high,  11 inches long,  and 2.25 inches wide »»t its    base. 
The antenna is mounted underneath the OH-58A with its 
leading edge approximately 18 inches aft of the helicopter's 
nose.    Passive matching provides a VSWR of better than 2.5:1 
in a 50   ohm   system over a frequency range of 225 to 400 MHz, 
A vertically polarized radiation efficiency of better than 
75% with pattern  symmetry better than  10 db is realized 
with this antenna.    Test results of AS-2487/ARC-116 S/N 001 
are presented in  tabular form on Data Sheet 45,   page   66 
and polar radiation plots are on Data Sheets 46  thru 55, 
pages     67   thru   76        ,  part III, 
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t».0    WEIGHT CONTROL DATA 

4.1    Summary 

Total Weight  of 
OH-58A Antenna System 

Total Allowable 
Antenna System Weight 

U.08 lb 18.0 lb 

4.2 Number  One VHF/FM and  VHP/AM Communication  Antennas 
* 
Difference between weights 
of standard vertical fin and 
fin  including  206-075-518 
VHF/FM-VHF/AM Antenna Assembly    Specification  Weight 

Minus  0.95  lb VHF/FM -       k  lb 
VHF/AM -       3  lb 

7  lb 
*Standard Vertical fin    -13.k lb 

OH-58A Vertical  fin including Antennas  -12.45  lb 

4.3 VHF/FM Homing Antenna 

AS-2486/ARC-114 
BHC P/N 206-075-523 Specification Weight 

2.3 lb 4.0 lb 

4.4 Number  Two VHF/FM Communication Antenna 

AS-2485/ARC-114 
BHC P/N 206-074-543 

1.96 lb 

Specification Weight 

6.0 lb 

4.5    UHF/AM Communication Antenna 

AS-2487/ARC-116 
BHC P/N 206-075-551 

0.77 lb 

Specification Weight 

1.0 lb 
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5.0  CONCLUSIONS 

Based upon the work discussed in the preceding sections 

and the data nresented in Part III of this renort it is 

concluded that the final antenna configuration of the 

OH-58A provides performance which meets or exceeds the 

resnective minimum requirements for each system. 
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6.0    RECOMMENDATIONS 

Mo recommendations will be made at this time. 
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DATA SHEET NO. 1 

NUMBER ONE  FM COMMUNICATION ANTENNA 
BHC P/N  206-075-518 

S/N 002 

Range 18 Miles Altitude 1000 feet 

MIN 
FREQ 
(MHz) VSWR 

MAX 
(uv/M) 

MIN 
(uv/M) 

REQ 
(uv/M) 

db Above 
Min  Req. 

30.50 4.0:1 1200 380 302 12.0 

U0.10 4.3:1 680 110 348 5.8 

46.65 2.8:1 1600 610 380 12.5 

49.80 2.0:1 2175 880 395 14.8 

5U.50 1.3:1 1500 710 417 11.2 

57.80 1.3:1 1250 690 433 9.2 

60.00 1.0:1 1950 1150 444 13.0 

65.95 1.2:1 2600 1410 i+72 14.8 

72.05 1.2:1 1800 900 501 11.0 

75.60 1.4:1 2050 910 518 11.7 

»NCVIOU« PAGE 
It BLANK 
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DATA  SHEET NO.   2 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

tätige   18 Miles Altitude  1000  feet 

30.5 MHz 
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DATA  SHEET NO.   3 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles Altitude  1000 feet 

240 

kO.l MHz 

130 
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DATA SHEET NO.   it 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles                                        Altitude  1000 feet 

1*6.65 MHz 

330                                       0 30 

\        /^ 

1600    uv/M             / 

\    1 ■1200        \      / 

300 \ j /                                          60 

>^^ \ 

•800          //                          ^^ 

07O 
V^A 

koo/           s'               \ 

'1/f v\              C                        90 

240^ 7^~ ^X                                  Xx120 

210                                 1 10                                    150 
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DATA  SHEET NO.   5 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N  206-075-518 

Rnage  18 Miles Altitude  1000 feet 

49.80 MHz 

210 180 
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DATA SHEET NO.   6 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles                                          Altitude  1000  feet 

.  5^.5 MHz 

330                                     C 30 
1500   uv/M                   / 

1000    V      / 
30CL                                         \j 

/                                       /  60 

O^rt                                                    ^                                                                               ^* r^ jß                              -   -             *T-           -   90 

2WK                                        / V,   ^Ar                ^120 

210                                    1! 0                                     150 
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DATA  SHEET NO.   7 

NUMBER ONE  FM COMMUNICATION  ANTENNA 
BHC P/N 206-075-518 

Altitude  1000 feet 
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DATA SHEET NO.   8 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles                                          Altitude  1000 feet 

60.00 MHz 

330                                      C )                                      30 

i                    \ 
/ 

2000   uv/M       / 

30Q                                         \           /• 
"^\    /                                   ^ 60 

1000 A^ \    s' 

5 00          s'      / 

2U0^                                     / ^^^^_ -^—-^^\                                        120 

210                                      1 80                                    150 
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DATA  SHEET NO.   9 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  IS Miles Altitude  1000 feet 

65.95 MHz 

300, 

270 

2U0' 

601 

90! 

1201 

210 180 150 
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♦ 
DATA SHEET NO.   10 

NUMBER ONE FM COMMUNICATION  ANTENNA 
BHC P/N  206-075-518 

Range  18 Miles Altitude  1000  feet 

72.05 MHz 

300 

270 

2k0 

60 

90 

120 

210 
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DATA  SHEET NO.   11 

NUMBER ONE FM COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Altitude   1000  feet 

601 

901 

1201 



>v          J.  Mast 
BBUI- HBLJCOPTEn 
ni} •flrt.l m in       ■       »mi 

coMnuwv 
«lltfl I  tun 

MODEL. 

BPT 

OH-58A Diät   33        1 

206-099-2123           1 THECKED R. HenscheL 

DATA   SHEET NO. 12 

FM HOMING ANTENNA                                                            j 
AS-2486/ARC-11U BHC P/N 206-075-523                                     \ 

S/N 001                                                                    | 

FREQ 
(MHz) 

VSWR 
-1(L/H)        -2(R/H) 

at 
On 

COURSE 
20 miles 
Course 

ERROR 
,   1000   feet 
Reciprocal                i 

30.00 1.74:1 i .66:1 

30.50 -5° + 5° 

35.00 1.62:1 1.52:1 

40.00 1.56:1 1.56:1 

UG. 10 -5° + 5°                          i 
U5.00 1.56:1 1.56:1 

U6.6f 0° + 5°                          | 
49.80 -5° + 5°                         ! 
50.00 1.64:1 1.6:1 

54.50 0° 0 s                     i| 
j                55.00 1.66:1 1.66:1 

57.80 -5° 0°                            | 
60.00 1.6:1 1.56:1 -3° + 5° 

65.00 1.5:1 1.48:1 

65.95 -5° + 10°                          j 
70.00 1.5:1 1.5:1 

72.05 + 5° + 5° 
75.60 0° + 7°                          ! 
76.00 1.58:1 1.6:1 



BV                J« Mast Mnnn    OH-58A .Ar..      3^4 

CHECKED^. Hensehe 1 
BBLJ. HEUCORTER COMFMW 
»tu Mini m lit      •      HIT «IIII i um 

BPT         206-099-212B 

DATA  SHEET NO.   13 

FM HOMING ANTENNA 
AS-2i+86/ARC-m BHC P/N  206-075-523 

30.00  MHz 

230                                        C 30 

300 

J <^ 

Si            ^"\              /  60 

\ /u 
K.      /                                     ^ 

\ 
240 vA /        \                      S              120 

/ 1 
210                                       1 80                                    150 

Plotted in Relative Voltage 



gY      J.  Mast 

rutr^tn R.      HtOSChel 
BBLJ- HBUCOPTBR coMnwvr 
Pill Iflrtl  IBl III • fill Wlft« I  liltl 

Mooii_OHz58A_PAOi_il 

»PT        206-099-212B 

300 

270 

2i+0 

DATA  SHEET NO.   Ik 

FM HOMING ANTENNA 
AS-2U86/ARC-11U  BHC P/N  206-075-523 

36.00 MHz 

330 

60 

90 

120 

210 180 

Plotted in Relative Voltage 

150 



IY    J.  Mast 

CHtCKlP R-  Henschel 
BBIO. HEUCORTBR coMnuMv 
iiti liiici m 41}       •       mi ■iiti i um 

MODtl      OH-58^ABf   36 

»PT 206-099-212B 

DATA  SHEET NO.   15 

FM HOMING ANTENNA 
AS-2486/AIlC-ll'+ BHC P/N  206-075-523 

U0.00 MHz 

300 

270 

2k0 

210 180 

Plotted in  Relative Voltage 

150 

6C 

90 

120 



* 

,Y     J.  Mast 

ru.r^.n   R.  Hcnschel 
BBU. HEUCORTER coMnuvr 
»III IMICI   III  III • III!  WIIII  I   lllll 

Mnnn    OH-58A PAQt   37 

»PT       206-Q99-212B 

DATA SHEET NO.   16 

FM HOMING  ANTENNA 
AS-2486/ARC-m BHC P/N 206-075-523 

45.00 MHz 

330 

210 180 150 

Plotted in Relative VoltPge 

60 

90 

120 



f. Mast 

frR. Henschel 
3ELJ. HEUCOPTER COMFMNV 
an •IMCI id in       •       mi «in« i Tim 

MOOil   OH-58A pAni   38 

BPT       206-099-212B 

DATA  SHEET  NO.   17 

FM HOMING  ANTENNA 
AS-2U86/ARC-lli+  BHC P/N   206-075-523 

50.00  MHz 

300 

270 

2k0 

210 180 150 

Plotted in Relative Voltage 

60 

90 

120 



J. Mast 
BBI-L. HEUCORTBR COMP-äISIV 
fill IMICI   III «If         >          III! ••IH  l   Ulli 

unnti   OH-58A «Ar.«    39  '^1 

fn Rr Henschel ü 
RPT        206-099-212B 

DATA SHEET NO.   18 

FM HOMING ANTENNA 

1300 

1270 

|2it0 

AS-2U86/ARC-llit BHC P/N  206-075-523 

55.00 M Hz 

210 
Plotted in R«I«tly« Voitago 

150 

60 

90 

120 





BY        J.  Mast 

CHtCiciD R-   Henschel 

BELX. HELICOPTER COMPVSNV 
»on IMICI in »ii       •       fan won» i mil 

Mnnn    OH-58A PAf.F     ^J- 

BPT        206-099-2123 

DATA  SHEET NO.   20 

FM HOMING ANTENNA 
AS-2U86/ARC-1L4  BHC P/N  206-075-523 

65.00  MHz 

330 

300 

270 

240 

210 180 150 

Plotted in  Relative   Voltage 

60 

90 

120 



BY     J.  Mast 

ruintn R.  Hetischel 
EIEU. HEUCORTER coMnMwr 
PHI IMICI ill in       •       fin »mi i mil 

Mftntr   0H-58A PAGf    W 

RPT 20^-099-2I2B 

300 

270 

240 

DATA  SHEET NO.   21 

FM HCMING ANTENNA 
AS-2i4-86/ARC-llit  BHC P/N  206-075-523 

70.00  MHz 

210 180 150 

Plotted in Relative Voltpge 

60 

90 

120 



nv      J. Mast 

rumtn R.   Henschel 
BEUL. HEUCORTEFt COMFIUMV 
rstl  lIMCf   III  411 • fOll  •HIN  I   Uli« 

Mr>nn   OH-58A PAf.t      ^3 

■ Pi        206-099-212B 

DATA  SHEET NO.   22 

FM HOMING ANTENNA 
AS-2i+86/ARC-m BHC P/N   206-075-523 

76.00 MHz 

330 

300 

270 

240 



,v J. Mast 

CHICKED R^Jtenschej^ 
BBLJ- HEUCOPTER coMnwiv 
Mil IMICI   111 «II        • Fill •lit« i. rim 

MODIl_0HI58A_PA6|JiiL 

206-Q99-212B 

DATA  SHEET NO.   23 

NUMBER r«) FM COMMUNICATION ANTENNA 
AS-2^85/ARC-m BHC P/N 206-075-543 

S/N 001 

Range 18 Miles Altitude 1000 feet 

FREQ 
(MHz) VSWR 

MAX 
(uv/M) 

MIN 
(uv/M) 

MIN 
REQ 

(uv/M) 
db Above 
Min  Req, 

30.50 2.7:1 2100 1650 302 16,8 

U0.10 2.6:1 1160 630 348 10.5 

46.65 2.9:1 870 440 380 7.2 

U9.80 2.9:1 910 400 395 7.3 

54.50 3.3:1 760 340 417 5.3 

57.80 2.7:1 1260 575 433 9.2 

60.00 2.8:1 1130 292 444 8.1 

65.95 2.0:1 1340 440 472 9.1 

72.05 1.7:1 1440 600 501 9.1 

75.60 1.8:1 640 205 518 1.6 



gy      J. Mast 

Fyu.r^cn  R.  Henschel 

BBLJ- HEUCOPTBR COMnw«T 
»111   IMIEI   III   «II * till  «tlli   I.  tll«l 

MODti OH-58A   pAQj    US 

«PT       206-099-2I2B 

DATA   SHEET NO.   2k 

NUMBER WO FM COMMUNICATION  ANTENNA 
AS-2U86/ARC-114  BHC P/N  206-075-5'+3 

Range  18 Miles Altitude  1000  feet 

30.50 MHz 

300 

270 

240 

60 

90 

120 

210 



„y     J.  Mast Monn   0H-58A   «Aftr 

BPT       206-099-212B 

ffr 

rutrwtn R. Henschel »ill •Mici nt nt       •       mi «IIII i iiiii 

i 

DATA  SHEET NO.   25 

NUMBER TWO FM COMMUNICATION ANTENNA 
AS-2486/ARC-m BHC P/N 206-075-5U3 

Range 18 Miles                                          Altitude   1000 feet 

kO.l MHz 

330 )                                          30 
1200  uv/M                    / 

300                \y 

^/ 

^60 

uoo   /            x^/"^ 

V- 90 270—f ^ 

w 
1 
^120 

21*0^                     \                / y<^ 
210                                 1 0                                  150 



«v J. Mast 

cmcKtoEj—Henschel. 
BBLJ. HELICORTER coMnww 
»m •inn lit ill       •        mi «mi I mis 

Momt OH-58A   »AB»       ^ 

«PT 206-099-212B 

DATA   SHEET NO.   26 

NUMBER TWO FM COMMUNICATION ANTENNA 
AS-2U86/ARC-114  BHC P/N  206-075-5U3 

Range  18  Miles Altitude   1000 feet 

46.65 MHz 

330 

240 

60 

90 

120 

210 180 150 



BELX. HEUCOFTER COMMMV 
ran tiiiti ■•■ in       *       mi •iiti i mil 

hnoti OH-58A   p^ct 

BPT       206-099-212B 

DATA  SHEET NO.   27 

NUMBER TWO FM COMMUNICATION ANTENNA 
AS-2U86/ARC-11'+   BHC P/N 206-075-543 

Altitude  1000  feet 



KV      J. Mast Monti    OH-58A    PARK 

.Pi       206-099-212B 

i»9 

rM.r^.n   R.  Henschel 
BEUL HEUICORTER COMFMNV 
»>ti ifitti ■■! «it      •      im «•■m i HUI 

i 

DATA  SHEET NO.   28 

NUMBER TOO FM COMMUNICATION ANTENNA 
AS-2U86/ARC-114  BHC P/N   206-075-5« 

Range  18 Miles                                          Altitude  1000 feet 

5i*.50 MHz 

330 )                                             30 

\ 
800 uv/M                       / 

A       ' 
600                Jr\ 

300                           1             \ 400          /                S             . ̂ 60 

\\\ 

200/                 s^     \ 

9 70                             r                                      ^^\ 90 

240                                             /\ 
X120 

210                               1 10                             150 



*m 

BY J. Mast 

CHICKIO R-  Henschel 
BBLJ- HEUCORTER coiMFiMir 
nil IMicl  III ill        •        mi »•■I« I tun 

Mnnn OH-58A   PAf-.t 5£L 

»PI       206-099-212B 

DATA SHEET NO.   29 

NUMBER WO FM COMMUNICATION  ANTENNA 
AS-2't86/ARC-ll'+  BHC P/N  206-075-543 

Range   18 Miles Altitude  1000  feet 

57.80 MHz 

330 



BY J. Mast 

CHiCKio R«  Henschel 
BBU- HBUCOPTBR COMFKNV 
»111 •Mill   HI  III * llll  «SUN   1   Mill 

MODIl OH-58A  pA0| 51 

»PT       206-099-212B 

DATA  SHEET  NO.   30 

NUMBER TWO FM COMMUNICATION  ANTENNA 
AS-2i+86/ARC-llU BHC P/N  206-075-5U3 

Range  18 Miles Altitude  1000  feet 

60.00 MHz 

330 

601 

90 

1201 



Hehsehe1 
BBU. HELJCORTeR coMnkMv 
fill »nil III ill       •        Mil •llti i. mil 

MOD(l_OH-58A_ pAG|_52_ 

,pT       206-099-212B 

UK- 

DATA  SHEET NO.   31 

NUMBER TWO FM COMMUNICATION ANTENNA 
AS-2486/ARC-lIif BHC P/N 206-075-543 

Range 18 Miles Altitude 1000 feet 

65.95 MHz 

330 



BY. J.  Mast 

cmcMP R.  Henschel 
BBfLl. HBUCOPTBR COMFHMV 

PHI IHICI in in      ■       mi «uti i. um 

MQDiL OH-58A 9An*    53 

uwr      206-099-212B 

DATA  SHEET NO.   32 

NUMBER  TWO FM COMMUNICATION ANTENNA 
AS-2U8G/ARC-11U BHC P/N  206-075-543 

Range  18 Miles Altitude  1000 feet 

72.C5 MHz 

330 

300 

270 

240' 

60 

90 

120 



.v      J.  Mast Moon 0H-58A ,Ar.t     
5i»        ! 

cHKKio R. Henschel 
BBU. HEUCOFTER COMmNV 
»III  ■llltl   III  41)          •            fill   ««III   1   lliil DPT       206-099-212B 

** 1 

DATA SHEET NO.   33 

NUMBER TOO FM COMMUNICATION ANTENNA 
AS-2^86/ARC-m BHC P/N 206-075-543 

Range  18 Miles                                          Altitude  1000  feet 

75.60 MHz 

330                                        ( )                                           30 

3oa                             \        /~v -eOOuv^M     / 60 

koo y—.     ^^ 

207         /^^^N 

070                                          ^->                   ^S 90 

2ucr                            / 

^     y 

120 

210                                    11 30                                      150 



, H8LJCOPTER COMFWW 
«•It»!»  Ml «11        • '••' »HI« I Ill« 

MQDI1   QH-SRA not    55 

RPT 9nfi-nQQ-212R 

DATA  SHEET NO.   3U 

VHF COMMUNICATION  ANTENNA 
BHC P/N 206-075-518 

S/N 002 

inge 18 Miles Altitude  1000  feet 

FREQ 
(MHz) VSWR 

MAX 
(uv/M) 

MIN 
(uv/M) 

MIN 
REQ 

(uv/M) 
db Above 
Min Req. 

126.it5 l.U:l 1750 940 5 20 10.6 

128.65 1.5:1 2250 930 12.8 

132.60 1.7:1 1260 475 7.7 

134.65 2.0:1 1050 555 6.1 

138.05 1.4:1 880 405 4.6 

lUl.ifS 1.4:1 1050 550 6.1 

1U3.85 1.0:1 1340 690 8.2 

1U8.00 1.8:1 1350 805 8.3 

1U8.80 1.8:1 670 440 2.2 

1U9.90 1.9:1 1125 655 s: >0 6.7 



BY J. Mast 

cHicKro R. HensEhel 

BELi. HBUCOFTBR commwov 
rm lltitl III «ll fill viifi t mil 

MOPil OH-58A .A«. 56 

Ml 206-099-212B 

DATA SHEET NO.   35 

VHP COMMUNICATION ANTENNA 
BHC P/N 206-075-5L8 

Range 18 Miles Altitude 1000 feet 

300 

270 

2UO 

126.45 MHz 

60 

90 

120 



n.'.'-ft«li|iMtiig- 

»V J-   Maul- 

CHiCKiO  R.   HenaphPl 
BB1J_ HEUCORTER , 
"" •" '      •      mi ■in. , ,„„ 

Mopit   OH-58^,,«, 57 

nn        206-nQQ-oi?q 

DATA SHEET NO.   36 

VHF COMMUNICATION ANTENNA 
BHC  P/N 206-075-518 

Range  18  Miles 
Altitude  1000 Feet 

128.65  MHz 



MV      J. Mast Mnnti  OH-58A   tkM  58 

rM.r*«n R. Henschel »■•1 IfMCI   III lit          •         >llt «lit!  1   tlltl PPT       206-099-212B 

DATA SHEET NO,   37 

VHF COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles                                           Altitude 1000 Feet 

132.60 MHz 

330                                      0                                         30 
V                                                                                                  I                                                                                                    / 

\ 

1200 uv/M                  / 

\       /" 
800                 / 

300                                         \        / 
/                 / 

„  60 

^NQ\- uoo  / ^L-—^^ 

r"^      ^^ 

2U0                                     \   / 

\) 

-  go 

S120 

h 210                                     15 0                                     150 

'1   5 



«v J.  Mast Moon   OH-58A »ASF 59       1 

CHICKfD. R.  Hensehe 1 
BBLX. HELICOPTER COMMNV 

Mil  IIMtl   III  «11          •          'lit «lit! 1   liltf .«T       206-099-212B 

DATA SHEET NO.   38 

VHF  COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range 18 Miles                                        Altitude  1000 Feet 

13^.65  MHz 

330                                        0                                          30 

\ 
1000 uv/M                 / 

\/- 
\  /       , /

60 

300 J\ ™V '           / 

^x\ - 25o/             s'            J 

9 7n \    ^\\ L^                 ^? 
-in 

Ihb' V K>^ X120 

210 1 30 
\ 

150 



J.  Mast 

CHtCKlD R'  Henschel 
BBLJ. HBLJCORTER coMnwn 
rill Ifnci III ill       •        mi «IIII i inn 

unnt,    OH-58ApAP.t    60 

206-099-212B 

DATA SHEET NO.   39 

VHF COMMUNICATION ANTENNA 
BHC   P/N 206-075-518 

Range  18 Miles Altitude  1000 Feat 

138.05  MHz 

300 

270 

240' 

60 

90 

120 

210 180 150 



J. Mast unm.  0H-58A   ,4Gf     61 

CHICKfoR' Hensehe 1 rill ■Mill   ill Ml         •         'Mt «lit» 1 Mill ...       206-099-212R 

DATA SHEET NO.  i»0 

VHF COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range   18 Miles                                          Altitude  1000  Feet 

mi.kS  MHz 

330                                      C 30 

\ 1000 uv/M           / 

300 \r 750\              / 
60 

x\/\ ' 

■500        /   /                        s' 

17A \^ 

250/        ^X^X 

90 

)// 

2i+(r 

/' 

120 

210                                    18 0 
\ 

150 



KV J.  Mast  

rutr^n  R.   Henschel 
BELi- HBLJCORTER COMPVUwv 
MIT 1111(1   III  III • III! «im  I   run 

Mnnn  OH-58A  ptot   62 

»PT        206-099-212B 

DATA SHEET NO. 41 

VHF COMMUNICATION ANTENNA 
BHC P/N 206-075-5L8 

Range  IS Miles Altitude  1000  Feet 

143.85  MHz 

300, 

270 

2k0 

60 

90 

120 

210 180 150 



tv J. Mast 

ruir^n   R.  Henschel 
BEUL. HEUCORTER COMPMMV 
fin unti m «n      •      Mil «IIII i urn 

Moon  OH-58A  ,Ar.t 63 

RPT 206-099-212B 

DATA  SHEET NO.  k2 

VHF COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles Altitude 1000 Feet 

330 

148.00  MHz 



,v      J.   Mast 

CMKKtO   R'   Henschel 
BELL. HELICOPTER COMnkMV 
Mit •HIM in nt      •       mi ■•in i. mil 

MOOH 0H-58A  »in,       61* 

,„       206-099-212B 

DATA SHEET NO.  W 

VHF COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles Altitude  1000 Feet 

148.80 MHz 



»«      J.  Mast 

CMtCKto R- Henschel 
BBUU HBUCORTBR cOMnwr 
fill IMIll  111  lit • III!  «till 1   lllll 

Mooi. OH-58A   >Ar.t     65 

„T      206-099-212B 

DATA SHEET NO.  44 

VHF COMMUNICATION ANTENNA 
BHC P/N 206-075-518 

Range  18 Miles Altitude  1000 Feet 

149.90  MHz 

60 

90 

120 

210 180 150 



KV       J« Mast 

cmcictD R-  Henschel 
BBU. HBUOOI* I BHt COMMUW 
litt IMICi   ■■> *•! • MIT «IITI  I   mil 

MODtl   OH-58A PA«»     66 

■ >T        206-099-212R 

DATA SHEET NO.   45 

UHF COMMUNICATION ANTENNA 
AS-2487/ARC-116  BHC P/N  206-075-551 

S/N  001 

Range 18 Miles Altitude  1000  feet 

FREQ 
(MHz) VSWR 

MAX 
(uv/M) 

MIN 
(uv/M) 

MIN 
REQ 

(uv/M) 
db Above 
Min  Req. 

225.3 1.4:1 5500 2850 5 20 20.5 

242.5 2.0:1 3900 2780 17.4 

265.5 2.0:1 8300 4300 24.0 

278.5 2.2:1 3500 2300 16.6 

299.9 1.8:1 6300 3500 21.6 

321.5 1.5:1 6500 3750 22.0 

356.5 1.9:1 5500 3450 20,5 

37U.4 1.9:1 7800 3950 23.5 

386,6 1.7:1 5800 4400 21.0 

399.8 1.4:1 4500 2000 5 20 18,8 



BY. J. Mast 

CHICICID R- Henschel 
BBU. HBLJCOITBI« coMmuw 
»•II  IMItt   ill  III ■ lilt VMIi  I.  Iflll 

M»n,. OH-58A  pAOI     67 

»PT. 206-099-212B 

DATA SHEET NO.   46 

UHF COMMUNICATION ANTENNA 
AS-2U87/ARC-116     BHC  P/N 206-075-551 

Range  18 Miles Altitude 1000 Feet 

225.30 MHz 



* 

RY     J.  Mast 

rutnfin R.  Henschel 

Mnn,.  0H-58A 

.PT       206-09S 

PAGf      68 
BELA. HEUCOF»TER COMmww 
rm IMitl   III III         ■         llll •«■!« i   mil 

-212B 
i 

DATA SHEET NO.   U7 

UHF COMMUNICATION  ANTENNA 
AS-2i487/ARC-U6     BHC  P/N 206-075-551 

Range 18 Miles                                               Altitude  1000 Feet 

242.50 MHz 

3V30                                            0                                                30 

\ 
5000   uv/M                    / 

\ 
4000                        / 

Y     ■ 3000              /^\ 
300                                          /\ 60 

^y^  \      " 2000     /                    |     ^^ 

(\\- ™f/\ 
• 90 

'120 2k0^                                   /N. 

1 

210                             18 0                                150 



av       J.  Mast 

rutr*,n R.  Henschel 
BBUI. HEUCORXBR: COMFMNY 
fill IMICt   in 111        • («11 ■III« i   IIUI 

mooti QH-58A   fAQt    69 

Rfi 2Qe-Q99-2I2B  

DATA SHEET NO.  /+8 

UHF COMMUNICATION ANTENNA 
AS-2^87/ARC-U6     BHC P/N 206-075-551 

Range 18 Miles Altitude 1000 Feet 

265.50 MHz 

60 

90 

120 

210 180 150 



BY J. Mast 

rutcutn R.  Hgnachel 
BBI-L. HEUCORTER COMPWW 
»III  111111    111  lit ■ llil   «llll   I   Hill 

MODI!  OH-58A   »Ar.« 70_ 

«PT 2Q6-099-2I2B 

DATA SHEET NO.   49 

UHF COMMUNICATION ANTENNA 
AS-2i487/ARC-U6     BHC   P/N 206-075-551 

Range 18 Miles Altitude  1000 Feet 

278.50  MHz 

330 

\ 

V 

c ) 

400 uv/M 

-a^jo 

300 

f \ 

/ 

V 
200   / 

/ 

100/ 

270  A / J^^ 

30 

60 

90 

1 
i 

240 120 

210 180 



»Y     J. Mast 

CMiCMD R- HenscheL 
BBU. HEUCORTER coMmwr 
Pill  «IMCi   »II   «If III!  »IIIR   I.  IIIII 

MOPtl    OH-SSApAst     71 

Mt 2O6-099-212B 

DATA SHEET NO.  5.0 

UHF COMMUNICATION ANTENNA 
AS - 2 i» 87/ARC-116     BHC  P/N 206-075-551 

Range  18 Miles Altitude 1000 Feet 

299.90 MHz 

300 

270 

2^0 

210 180 150 

60 

90 

120 



av      J.     Mast 

CHtCKtD R-  Henschel 
»in linci in ill       •      tin ■■■)i i. iiiii 

MOOtl   OH-58A PABt     72 

■ PT        206-099-212B 

DATA  SHEET NO.   51 

UHF COMMUNICATION ANTENNA 
AS-2i487/ARC-L16    BHC P/N 206-075-551 

Range  18  Miles Altitude  1000 Feet 

321.50 MHz 

300 

270 

2U0 

210 180 150 



nv J. Mast 

CHicKio R' Henschel 
BBLi. HBLJCORTER COMMMV 
fait iifiti ifi Mj       •       (in «iiti i Km 

MODti OH-58A   pAflt       73 

»,T       206-099-212B 

DATA SHEET NO.   52 

UHF COMMUNICATION ANTENNA 
AS-2it87/ARC-116     BHC P/N 206-075-551 

Range 18  Miles Altitude  1000 Feet 

356.50 MHz 

210 180 

60 

90 

120 

150 



.y          J. Mast „„„..    0H-58Ap4r..    7^4 
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UHF COMMUNICATION ANTENNA 
AS-2i*87/ARC-I16     BHC P/N 206-075-551 

Range 18  Miles                                    Altitude  1000  Feet 

374.40 MHz 
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DATA SHEET NO.   54 

UHF COMMUNICATION ANTENNA 
AS-2487/ARC-U6     BHC P/N 206-075-551 

Range  18 Miles Altitude 1000 Feet 

386.60 MHz 
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DATA SHEET NO.  55 

UHF COMMUNICATION ^-ITENNA 
AS-2487/ARC-I16    BHC  P/N 206-075-551 

Range  18 Miles Altitude  1000  Feet 

399.80 MHz 
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It. AVAILAtlLITV/LIMITATION NOTICU 

>TM It. •■»OMtORIMO MILITAKY ACTIVITY 

U.S. Army Aviation Material 
Command 
Dept. of the Army, St. Louis, Mo. 

II. AMTRACT 

The OH-58A Communication Antenna System consists  of a 30-76  MHz 
antenna and a  116-1.50 MHz antenna,   both integral to the helicopters 
vertical stabilizer,  a combination  blade and whip 30-76  MHz 
antenna mounted on  the cabin  roof  and a 225-400  MHz antenna 
mounted under   the nose of  the helicopter.     FM homing is  provided 
by a  pair of  vertical dipoles,  one mounted on  each side  of  the 
helicopter.    All antenna utilize completely passive matching. 
Extensive  testing has shown  that this system provides excellent 
performance in all respects.    Radiated field strengths exceed 
minimum requirements by as much as Ik db and pattern symmetry 
ia generally better  than 10 db.    There are no false FM homing 
indications across the 30-76 MHz band.    Isolation between  the 
two 30-76 MHz communication antennas  is sufficient to allow 
retransmission  between  two ground stations  separated by 80 miles. 
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of th* oMtraetor, wbeoameMr, ■rant*«, D^atBMt «f D» 
(MM actlvtly or othw orga^wilon (empttf tmtht) UMIM 
thai 
2a.  RSPOKT MCUinrY CLAMTICA-nON:   Katarlhae«w 
•U aaewttr alaaaifteaUaa ol th» tapatt.  larfteata wMMNi 
"Raatrleta4 Data" ia toelaiad   Maikln« la la ba ia aaaaf* 
■aaa «Uk ^»ia»ttiM aaaaiMi ragdaUaaa. 
2b.  aKOUP:   AiMsatte 4o««p«Ui {la «paei/M la DaO Dl- 
raeU*aS200.tOaad AfaM4Forcaalr..4uattlalllaM>aL Botar 
th» craop aonkar.  Ala«, «taaa afrUcabla. aha« tkat optlaaal 
marklnf« .>a»« baaa uaad far Oröup 3 aad Oroap 4'aa aaUMr- 
Isad. 
3. RVOKTTRLIi  iMar tha coavtala n*ait Uüa U aU 
capital lattara. Tlüaa la aU eaaaa akaaM k* —elaaaWaA 
U a awaaladU Ulla eaaaa« ka aalaata« «Itkaat alaaalfla» 
lion, aHow llda elaaaineatlea la aU capllala la pwaafcaala 
laMMdlatalr faUawlai ika tlUa. 

4. onCMPTIVB NOTE»  tf «paaprtMa, aaHclkatipa•< 
rapew, a.», Warts, piapaa» mtmmmt, aaaaal. ar OaaL 
Give ika laelaalva datoa «taa a aparill« wmMM »arta4 la 

$.   AUTHOIKDc  latar tka aaan(a) •( aatkaKa) aa akawa 
«r In tka rapect.  Batar la« itaaw, Oral aaaa, aMAa 
tt BltMaff, aka« laak aai hraask al 
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«.   mPORTOATEi   Batar tka Ma af tka npart aa 
■ontk, yaan ar aoalk, yaaa  If wra tkaa aaa Ma 
a« tka rapett. aaa 4aia ol paklleallaa. 
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akaaM fallow aamal paglaatlaa tmammm$ La», 
«mbar ol pafaa e 

tofaraaaaa «Had la Ika rapan. 
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9m muimi —iwt af MN 
«ka lapart waa mitum, 

u, u, > M. rwojwet 

♦a.  QWOOtATOM 

•Meoamilo4krlkIarlslaaUaSaeU«ttT.   TMa 
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ky aaoortty olaaalOeatlaa, aaiof ataariard atat 

(1)    "QualUlad toqaaitara My obtain eoploa of tbla 
■ ia DOC" 

(2) "Parai^ mimmamm aa* «aaaalaatlaa ol thU 
rapott by DOC la Ml aatterlaoA" 

(3) "U t. OoTOfaM« «toaelaa awy obtain cepUa of 
tkte raport dlraetiy baa DOC Otfcar «ullflod DOC 

(4)    "U. & aUltary agaaelaa aay obtain ooplaa of Ikla 
fopott «Uroetly fee« OOC Otkar qaalUlod aaara 

(S)    "AU dlatrlkatlaa ol tbU r^ort la ooatnUod Qual> 
Ifla4 DOC oaata akall roqaoat Ikra^k 

tt Ika fapoit baa kaaa fnlakad to tka OIBaa of Taolaleal 
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IS. AMTHACr: Inter aa abatnet ^viac a brtol aid factaat 
aoaaary af Ika «aoaaaal MlaaUva af Ika raport. evaa lkan«k 
II aay alaa appear aUoabai« la Ika body af Ike toefcalcal re- 
part.  ttaddltleaalapeeoUio<alied. aeoatiaaaaeaakaet 
baar   " 

It la bi#ay daalfablo tkat *a abatnet af etoaalOad taparta 
> aaelaaalitod.   Baek panarapk of tta abatraet akall end aitk 

aa laüaaHaa af «M alUlaiy mail» elaaalfleatlaa of Ike In- 
la lha paravapk, rapwaaaiad aa (Tt). (•>, fOi. or (U). 

la aa Ualtattea ea Ifee loaclk of Ike akatmat. Haar- 
■■aiHf laagft la toaa 110 la ttl «roide. 

14. IBTVOHMt Boy aaida are aefcalealiy aaaalagtol taiaa 
tart pkraaaa tkat mmingtm a lapart aad aap ka oaad aa 
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kai aUl ka tolliaad by aa ladlaartaa af laakMaal i-_ 
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