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Introduction

Noise levels produced by the mast mounted assembly (MMA)
during maintenance procedures and bench maintenance, and while
mounted on the aircraft, are expected to exceed levels which are
safe for personnel as described by Department of Defense
instruction 6055.12, "Hearing conservation." This study was
conducted to determine noise levels produced by the MMA,
environmental control system (ECS), and other aircraft systems
during ground operations with the aircraft powered by the
auxiliary power unit (APU), auxiliary ground power unit (AGPU),
and 400-cycle hangar power. The objective of the study was to
establish main contributors to noise and determine noise levels
at several maintenance locations where personnel are likely to
perform their duties.

Method and instrumentation

Noise levels were measured in accordance with MIL-STD-1474C,
“Noise limits for Army Materiel " and MIL-STD-1294, "Acoustical
noise limits in helicopters." Noise level determinations were
limited to steady state noise levels.

An 85 dBA noise contour around the helicopter was determined
using a Larson Davis sound level meter* (SLM), Model 800, which
is a type I as defined by American National Standards Institute
(ANSI) S1.4-1983, "Specification for sound level meters."
Measurements were made for the worst case open field operational
condition which was APU powered with ECS and MMA on. The contour
was estimated from measurements completed at several radii around
the aircraft using the rotor shaft as the center reference point.

Noise samples were recorded using a Nagra portable tape
recorder*, Model 1IV-SJ, at each of the locations for all test
conditions included in this study with the exception of the
contour measurement. The noise was measured using two Bruel and
Kjaer (B&K) one-half inch microphones*, model 4165 which were
powered and conditioned by B&K preamplifiers*, model 261%. The
system was calibrated before and after each measurement session
using a B&K pistonphone*, model 4220. The tape recorder was
operated at 7.5 inches per second (IPS) which yielded a recording
bandwidth of 25 Hz to 20 kHz. The recorded noise samples were
analyzed, using a Larson Davis real time analyzer*, Model 3100.
The data were analyzed into one-third octave band levels at
standard one-third octave frequency intervals defined by ANSI
Standard S$1.11-1986, "Specification for octave-band and

* See manufacturer’s list




fractional octave-band analog and digital filters." The one-
third octave band levels were converted into octave band levels
for further analysis and reporting.

Noise measurements were completed on the MMA while operated
in a bench maintenance configuration at the Martin Marietta East
Side facility at Orlando, Florida. Recordings were made at four
locations around the MMA which are likely to be occupied by
maintenance personnel. The MMA was operated in a high, open bay
room with the nearest reflecting surface approximately 20 feet
from the MMA. The MMA was mounted on a test stand at a height of
approximately 3.5 feet. Measurements were made at four locations
about 4 feet horizontally from the center of the MMA. Position 1
was located on the left side while facing the opening of the MMA.
The other three positions were located at 90 degree intervals in
a counterclockwise direction.

Noise measurements were completed for the MMA while mounted
and operating on the aircraft. Noise levels were measured at 13
positions where personnel may be required to perform their
duties. The approximate locations are described in Table 1.
Three aircraft operating conditions were evaluated for noise
levels which were 1) aircraft powered, 2) aircraft powered and
ECS on, and 3) aircraft powered with ECS and MMA on. Measure-
ments were completed with the aircraft powered by the internal
APU, AGPU, and 400-cycle power for the hangar operation.

Table 1.

Positions around the AH-64 where sound
measurements were made.

Position Location description
1 Step area, forward of mast
1A Left side of mast, blade level
2 Step area, aft of mast
3 Step area, aft of mast, at end of ramp
4 Right engine, work platform
5 Left engine, work platform
6 Left wing
7 Right wing
8 Left side, forward avionics bay
9 Right side, forward avionics bay
10 Left side, aft avionics bay door
11 Right side, aft storage bay door
12 Right side, walkway at pilot canopy door
13 Pilot
14 Copilot, gunner




Free field measurements using the APU and AGPU as the power
source for the aircraft were conducted in an open space with the
nearest structure located more than 100 feet away. Measurements
also were conducted in the hangar at the Martin Marietta
facility. Dimensions of the hangar are 78 feet wide, 100 feet
long, and 35 feet high. The door was open during the data
collection. Dimensions of the door opening are 40 feet wide and
17 feet high.

Noise levels around the AGPU were included in the study
since it may become a significant part of an individual’s noise
exposure for certain maintenance activities. Noise levels around
the AGPU were measured at 8 locations at distances of 6 feet and
12 feet from the edge of the unit. Position 1 was centered on
the meter panel side with the subsequent seven locations located
at the corners and center of each side in a clock wise direction
as shown in Figure 1.

Results and discussion

Figure 2 shows the 85 dBA noise contour as measured under
free field conditions for the worst case operation: APU with ECS
and MMA on. This contour indicates highest levels around the
aircraft are in the right-rear quadrant, due primarily to the APU
operation. The contour extends beyond 50 feet from the rotor
shaft in the rear right quadrant dircction. Most of the aircraft
is within the 85 dBA contour, indicating hearing protection is
required for all individuals during APU operation.

Results of the noise data analysis shown in Tables 2 to 5
include octave band levels with A-weighted and linear overall
levels. Noise levels are shown using a three letter code to
indicate the condition of the measurement along with positions
described in Table 1. The first character signifies the power
source with "A" indicating APU, "G" indicating AGPU, and "H"
indicating 400-cycle power in the hangar. The second character
signifies ECS on (1) or ECS off (0) while the third character
signifies MMA on (1) or MMA off (0). The data show the
distribution of acoustical energy across the frequency spectrum
for each position and condition included in this study. The
octave band data also were used to establish hearing hazard
associated with the noise condition when using various hearing
protector schemes.

The distribution of levels in dBA around the aircraft vary
significantly and are highly dependent on the power source.
Highest noise levels were present during APU operation while
lowest levels are present during hangar operation. ECS and MMA
contributions to the noise can best be determined during
measurements conducted with the aircraft being powered by the
400-cycle power.




12 feet

Figure 1. Measurement locations around the AGPU at 6 feet and
12 feet from the unit.




50

Figure 2. 85 dBA contour for the AH-64D operating with APU and
ECS and MMA on.




Results of the noise analysis were used to determine the
effective noise exp.sure level (EEL) for personnel working at the
potential mainter~nce locations while wearing standard hearing
protection. The yellow foam earplug, triple flange earplug, and
V-51R earplug were selected as the hearing protectors likely to
be used by the maintenance technicians. The EEL is calculated by
subtracting dB values (the measured attenuation of the hearing
protector in each octave band reduced by one standard deviation)
and the band’s A-weighted value from the measured octave band
noise level. The resultant dB values are converted into pressure
levels which are squared and summed for all of the frequency
bands. This sum then is converted into dB which is the estimate
of the overall dBA level at the ear of the individual wearing
that particular hearing protector. The allowable effective
exposure time (EET) for noise levels above 85 dBA also was
calculated. The calculation uses 85 dBA as an allowable 8-hour
exposure with exposure time being halved for each 3 dB above 85
dBA. EETs which are above the 85-dBA level are shown in Tables 6
and 7. Tables 8 and 9 show calculations of EEL for APU and AGPU
operations for all positions and conditions. The effective
exposure analysis indicates yellow foam earplugs reduce noise
levels at the ear below 85 dBA at all positions for all test
conditions. The triple-flange and V-51R earplugs do not reduce
noise levels below 85 dABA for the area around the rear avionics
bay and the ramp area behind the mast.

Table 10 shows noise levels measured around the AGPU during
operation with no load. The AGPU was positioned at the location
where noise measurements on the AH-64D were conducted. The
nearest reflective structure was more than 100 feet away. Noise
around the AGPU exceeds 85 dBA for most of the locations at 6
feet, indicating hearing protection should be worn.

Conclusions

Noise levels exceed 85 dBA for most positions around the
aircraft while powered by the APU or AGPU. The ECS and MMA are
significant contributors to the overall noise levels at many of
the maintenance locations around the aircraft. During APU
operation, noise levels near the rear avionics bay are extremely
hazardous to hearing. Special effort to warn personnel of the
high noise levels present in this area should be considered.
When possible, the choice of protection to be used in this area
should be the yellow foam earplug.

Noise levels around the MMA during bench maintenance
activities are in excess of 85 dBA for most of the positions
evaluated. Hearing protection should be worn while performing
maintenance on the device. Levels may increase significantly if
the MMA is located in a different maintenance structure.




The AGPU contributes to overall noise levels when used to
power the aircraft system. Noise levels around the AGPU exceed
85 dBA which requires personnel to wear hearing protection.
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Table 2.

Noise levels in dB during APU operation for the indicated positions and test conditions.

Position  Condition 315 63 125 250 500 1000 2000 4000 8000 AWT LIN
1 A00 66.1 798 870 8.8 890 852 841 872 771 926 949
1 A0l 682 825 924 909 912 875 873 921 794 96.2 986
1 All 68.9 810 871 878 900 892 838 948 86.1 982 986
1A A00 709 842 905 890 913 922 934 101.7 892 104.1 103.7
1A A0l 723 853 914 902 914 975 960 978 903 103.0 1032
1A All 717 830 894 870 912 925 939 950 893 100.2 100.6
2 A00 68.1 823 881 9.6 903 922 868 852 798 953 976
2 A0l 686 823 890 90.9 9.6 909 863 858 798 948 974
2 All 730 838 902 912 934 959 918 919 903 1000 101.2
3 A00 724 859 895 942 973 927 924 932 886 100.2 1023
3 A0l 726 854 892 931 961 945 927 928 859 100.1 101.6
3 All 750 875 925 970 976 968 942 949 903 102.3 1043
4 A00 720 862 917 984 96.0 959 903 904 829 999 1028
4 A0l 722 846 923 953 944 953 906 903 840 99.1 1015
4 All 734 845 927 971 952 940 902 885 836 986 1018
5 A00 712 837 900 897 888 931 917 894 885 985 100.9
5 A0l 71.5 831 897 877 91.0 950 929 90.7 839 99.1 1000
5 All 71.2 81.1 898 880 885 934 891 882 829 968 982
6 A00 635 72.1 816 825 830 855 824 797 756 894 910
6 A0l 650 733 829 829 815 818 821 819 752 883 903
6 All 66.1 723 842 840 837 828 857 858 789 914 926
7 A0O 668 754 828 913 887 875 855 909 816 952 96.7
7 A0l 66.2 744 831 912 860 877 846 832 778 923 949
7 All 667 756 827 887 870 873 835 869 792 927 945
8 A00 69.1 723 754 784 762 812 754 756 657 840 858
8 A0l 651 704 740 779 782 850 781 76.1 700 869 878
8 All 66.8 69.1 740 788 789 795 742 767 719 836 857
9 A00 70.1 749 799 777 798 818 782 803 713 864 88.0
9 A0l 659 730 783 802 817 796 786 769 708 852 875
9 All 668 717 780 811 845 812 773 763 719 86.1 886
12




Table 2 (continued).

Position  Condition 315 63 125 250 500 1000 2000 4000 8000 AWT LIN
10 A00 69.1 759 828 875 860 878 886 804 770 930 944
10 A0l 71.5 780 848 889 90.1 916 829 794 757 935 96.0
10 All 707 764 80.5 86.1 858 897 844 796 751 919 936
11 A00 828 863 950 99.7 1043 1020 96.0 101.5 103.9 1086 110.7
11 A0l 819 857 955 100.6 1952 101.5 951 99.3 102.1 107.7 110.0
11 All 834 86.0 960 101.0 1050 101.7 96.5 100.1 1029 108.2 110.4
12 A00 69.1 766 84.1 857 860 875 896 883 784 946 953
12 A0l 735 76.1 834 876 866 868 841 915 795 948 955
12 All 684 76.1 849 871 867 862 856 887 795 934 947
13 A00 742 829 877 802 81.1 80.0 819 792 743 871 915
13 A0l 775 825 8.5 786 815 799 774 859 705 889 916
13 All 720 820 852 772 805 814 780 781 728 858 898
14 A00 760 779 831 786 812 766 790 762 676 843 884
14 A00 753 764 825 786 823 774 786 723 668 840 881
14 A0l 790 753 815 845 824 794 812 737 707 862 899
14 A01 786 767 829 804 831 785 777 741 675 846 89.0
14 All 744 754 818 803 839 772 799 743 682 852 888
14 All 751 765 837 808 841 776 786 73.1 681 848 893
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Table 3.

Noise levels in dB during AGPU operation for the indicated positions and test conditions.

Position Condition 31 63 125 250 500 1000 2000 4000 8000 AWT LIN

G0o 714 773 823 864 864 844 779 743 743 881 9138

Go1 704 769 812 8.7 867 915 822 810 764 932 946

1 Gll 713 771 819 86.7 863 899 825 866 789 932 945
1A GO0 713 763 805 843 884 875 787 736 698 897 925
1A Go1 718 756 806 854 889 944 91.7 903 849 982 984
1A Gl1 754 772 809 854 880 942 909 915 874 982 985
2 GO0 719 770 834 876 857 825 775 742 729 873 918
2 Go1 713 768 833 884 863 935 869 851 795 956 96.6
2 Gl1 73.0 776 813 864 870 958 892 884 825 978 982
Goo 728 774 800 848 835 857 827 772 738 891 913

3 Go1 733 768 800 849 868 932 951 953 89.7 100.6 100.3
3 Gl1 740 78.1 804 863 876 941 970 963 909 102.0 101.6
4 G0o 769 811 842 888 865 838 795 755 753 885 93.1
4 Go1 770 809 834 878 866 9.0 888 858 814 945 957
4 Gl11 77.1 816 832 882 868 873 878 846 799 931 949
5 Goo 720 773 758 810 843 824 870 792 735 903 911
5 Go1 718 773 757 820 861 913 916 876 826 963 963
5 Gl1 715 784 758 808 839 932 902 857 816 9.2 962
6 G0o 695 760 781 781 799 719 694 652 636 790 84.9
6 Go1 690 757 781 784 785 814 778 752 703 849 870
6 Gl11 687 760 779 792 80.1 842 789 800 779 877 890
7 Goo 764 830 829 87.1 845 833 800 766 764 881 922
7 Go1 759 828 8i6 876 845 870 835 811 778 909 934
7 Gl11 764 825 829 874 853 8388 848 810 781 920 94.1
8 G0o 684 758 783 762 722 767 716 714 629 799 839
8 GO1 692 781 793 764 755 792 734 716 664 818 856
8 Gl1 695 770 792 76.7 760 809 746 764 722 839 864
9 GO0 713 789 817 799 790 79.1 759 772 728 843 879
9 Go1 732 814 832 815 824 820 792 757 733 863 89.9
9 G11 73.1 812 840 826 818 819 774 760 741 859 90.1
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‘Table 3 (continued).

Position Condition 315 63 125 250 500 1000 2000 4000 8000 AWT LIN

10 GOl 763 808 813 822 785 894 780 748 704 898 918
10 Gl1 728 796 806 80.1 79.0 892 783 746 693 898 913
11 Go1 798 856 89.1 852 849 86.1 839 809 816 907 946
11 Gl1 78.5 84.7 89.1 851 845 841 829 792 800 894 939
12 Goo 734 821 845 844 816 807 786 766 771 863 908
12 Go1 749 828 878 830 837 869 854 837 799 916 938
12 Gl1 756 821 870 850 856 893 851 83.0 797 925 945
13 G0o 788 799 758 792 767 760 735 712 70.8 812 864
13 GO1 81.1 821 810 806 798 805 789 759 729 853 895
13 Gl1 81.2 8238 79.2 820 807 79.1 773 744 722 844 894
14 G0o 831 805 793 866 817 793 761 751 733 853 908
14 Goo 832 796 79.7 864 815 79.1 717 7157 741 856 90.7
14 GO1 83.0 80.6 808 875 817 804 810 769 745 871 916
14 Go1 83.7 803 813 877 816 806 815 77.1 745 874 919
14 Gl11 84.1 806 814 873 823 809 806 767 742 87.1 919
14 Gl1 84.1 809 815 871 826 80.7 803 767 745 87.1 919
15




Table 4.

Noise levels in dB during hangar operation for the indicated positions and test conditions.

Position Condition 31 63 125 250 500 1000 2000 4000 8000 AWT LIN
1 HO00 723 733 730 755 853 794 723 673 596 836 873
1 HO1 720 728 726 751 854 819 742 681 608 851 88.0
1 H11 714 737 717 734 850 812 76.1 836 747 878 89.1
1A H0O 739 758 726 766 868 852 783 729 662 876 90.1
1A HO1 733 755 724 833 817 864 809 751 687 893 917
1A H11 743 760 725 776 876 865 824 838 826 912 925
2 HOO 725 760 714 718 790 830 763 696 609 843 86.2
2 Ho1 728 756 713 768 838 868 783 719 639 881 897
Hill 727 761 727 737 839 861 841 893 774 928 928
3 HO00 708 749 719 750 841 817 794 743 660 858 87.9
3 HO1 71.1 747 723 785 848 924 834 783 714 930 939
3 Hll 706 753 719 756 851 921 843 819 762 933 940
HO0O 70.9 756 711 728 824 336 753 705 631 851 872
HO1 704 825 707 940 837 7897393.0 714 653 86.7 88.7
Hll 702 746 708 785 839 844 788 752 726 87.1 888
HO00 742 712 726 789 874 824 89 794 746 90.7 918
Ho1 738 779 725 786 860 854 875 800 744 914 921
Hll 736 713 720 790 850 858 871 834 781 918 922
6 HO0O 73.2 80.9 717 721 766 748 724 664 583 788 844
6 HO1 733 805 705 741 782 719 750 684 614 813 853
H11 729 817 701 725 783 806 742 781 732 842 86.9
7 H00 681 727 697 720 803 816 718 659 593 829 851
HO1 69.0 721 69.0 73.6 912 916 746 692 619 841 863
7 Hll 694 727 696 732 800 814 747 744 688 838 856
Ho0O 679 767 725 712 747 713 735 704 600 803 830
HO1 682 .767 716 711 768 80.7 742 722 659 827 847
H11 69.1 772 719 72.1 781 811 751 79.7 717 849 863
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- 'Table 4 (continued).

Position Condition 315 63 125 250 500 1000 2000 4000 8000 AWT LIN

9 HOO 726 746 703 712 779 794 723 711 630 816 840
HO1 727 728 701 713 796 79.7 719 699 63.1 818 844

Hl1 724 736 698 725 790 811 741 774 682 841 856

10 H0O 719 817 710 757 798 777 719 66.1 570 80.7 859
10 HO1 713 813 724 778 819 878 780 730 674 884 903
10 Hll 717 822 717 776 799 850 766 742 665 862 88.7
1 HO0O 747 782 732 796 833 816 812 767 713 868 888
11 Ho1 735 777 717 760 819 828 789 761 697 86.1 879
11 Hil1 724 773 729 796 842 829 795 767 704 868 889
12 HO00 712 734 689 732 835 831 727 671 619 846 871l
12 HO1 758 772 727 798 829 838 766 703 647 857 885
12 H11 693 736 703 843 853 836 779 757 719 872 900
13 Ho1 754 783 718 753 842 765 738 673 614 825 869
13 H11 758 792 732 708 79.1 766 724 689 626 803 849
14 H00 768 713 691 686 731 742 66.5 656 559 763 8l.2
14 HO1 830 777 738 725 762 770 1752 706 633 8l0 86.5
14 HO1 788 741 738 722 758 711 755 709 640 8lL1 845
14 Hll 788 733 738 727 762 7713 758 711 655 815 846
14 Hl1 786 739 750 729 757 795 767 718 649 826 853
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Table 5.

Noise levels in dB during maintenance operation for tie indicated positions and test conditions.

Position Condition 3. 63 125 250 500 1000 2000 4000 %000 AWT LIN
IM Fo00 693 606 612 590 548 539 534 481 364 596 713
M FO1 685 617 634 672 694 746 806 798 740 850 846
M F11 684 628 633 674 705 786 87.7 857 780 913 905
M F00 69.7 643 590 59.1 550 539 568 499 385 610 719
M Fo1 700 633 642 668 660 738 799 855 735 878 872
M Fl1 692 64.1 64.1 689 694 763 818 859 748 887 880
M F00 68.7 643 596 582 556 549 558 502 411 609 713
3M FO1 674 644 620 672 652 704 777 798 713 834 830
M Fl11 680 639 626 675 686 724 784 821 758 853 849
M Fo0 65.7 63.1 597 592 584 572 562 499 428 622 699
M Fo1 658 635 616 652 693 70.7 742 820 719 840 836
M F11 653 630 621 658 689 726 805 788 767 848 844
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Table 6.
Effective noise exposure level in dBA and allowable exposure time in minutes
for individuals wearing the triple flange earplug.

POSITION CONDITION Exposure level Allowable exposure time

1A A00 86.3 355.8
1A A01 85.4 440.8

3 All 85.7 406.3
11 A00 91.6 104.9
11 A0} 91.5 106.4
11 All 91.7 103.1

Table 7.

Effective noise exposure level in dBA and allowable exposure time in minutes

for individuals wearing the V-51R earplug.

POSITION CONDITION Exposure level Allowable exposure time
11 A00 90.2 144.5
11 Aol 90.0 150.7
11 All 90.2 144.1
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Table 8.

Exposure levels in dB while wearing hearing protection during APU operation.

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL

Hearing Protector  E-A-R

1 A0O 504 577 644 638 598 535 381 685
1 A0l 558 618 666 661 630 S84 404 712

1 All 505 587 654 678 645 611 471 716
1A A00 539 599 667 708 691 680 502 751
1A A0l 548 611 668 761 717 64.1 513 781
1A All 528 579 666 71.1 696 613 503 746
2 A00 515 615 657 708 625 515 408 7238
2 A0] 524 618 660 695 620 521 408 721
2 All 536 621 688 745 675 582 513 764
A0O 529 651 727 713 681 595 496 763

A0l 526 640 715 731 684 591 469 766

All 559 679 730 754 699 612 513 786

4 A00 551 693 714 745 660 567 439 774
4 A0l 557 662 698 739 663 566 450 764
4 All 561 680 706 726 659 548 446 761
A00 534 606 642 717 674 557 495 139

A0l 531 586 664 736 686 S7T0 449 7155

All 532 589 639 720 648 545 439 736

6 A00 450 534 584 641 581 460 366 663
6 A01 463 538 569 604 578 482 362 64.1
6 All 476 549 591 614 614 521 399 66.1
7 A00 462 622 641 661 612 572 426 701
7 A01 465 621 614 663 603 495 388 693
7 All 461 596 624 659 592 532 402 689
8 A00 388 493 516 598 511 419 267 613
8 A01 374 488 536 636 538 424 310 646
8 All 374 497 543 581 499 430 329 606
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‘Table 8 (continued).

4000

POSITION CONDITION 125 250 S00 1000 2000 8000 EEL
9 A00 43.3 486 55.2 60.4 53.9 46.6 323 62.6
9 A0l 41.7 511 57.1 58.2 543 432 318 62.0
9 All 414 520 59.9 59.8 53.0 426 329 63.6

10 A00 46.2 584 614 66.4 64.3 46.7 38.0 69.7
10 A0l 482 598 65.5 70.2 58.6 45.7 36.7 71.9
10 All 439 570 612 68.3 60.1 459 36.1 69.8
11 A00 584 706 79.7 80.6 71.7 678 649 83.8
11 A01 589 715 80.6 80.1 70.8 65.6 63.1 83.9
11 All 594 719 804 803 722 66.4 639 84.1
12 A00 475 566 614 66.1 65.3 546 394 69.9
12 A0l 468 585 620 654 59.8 578 40.5 68.7
12 All 483 580 62.1 64.8 61.3 550 405 68.5
13 A00 51.1 511 56.5 58.6 57.6 45.5 353 63.1
13 A0l 499 495 56.9 58.5 53.1 522 31.5 62.5
13 All 486 48.1 559 60.0 53.7 44.4 338 62.5
14 A00 46.5 495 56.6 55.2 54.7 425 28.6 60.9
14 A00 459 495 577 56.0 54.3 386 278 61.4
14 AO01 49 555 578 58.0 56.9 40.0 31.7 63.2
14 A0l 463 513 585 57.1 534 40.4 285 62.2
14 All 47.1 517 59.5 56.2 543 394 29.1 62.5
14 All 452 51.2 59.3 558 556 40.6 292 62.5

Hearing Protector ~ TRIPLE FLAN

1 A00 571 646 727 68.9 64.0 70.6 49.4 76.4

1 A01 62.5 68.7 74.9 71.2 67.2 75.5 51.7 79.7

1 All 572 656 73.7 72.9 68.7 78.2 58.4 80.8
1A A00 606 66.8 75.0 75.9 733 85.1 61.5 86.3
1A A0l 61.5 680 75.1 81.2 759 81.2 62.6 854
1A All 595 648 74.9 76.2 73.8 784 61.6 823
2 A00 582 684 74.0 75.9 66.7 68.6 52.1 79.2
2 A0l 59.1 68.7 743 74.6 66.2 69.2 52.1 78.8
2 All 603 690 771 79.6 717 753 62.6 83.1
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Table 8 (continued).

POSITION  CONDITION 125 250 500 1000 2000 4000 8000 EEL
3 ADO 596 720 810 764 723 766 609 840
3 A0l 593 709 798 782 726 76.2 582 837
3 All 626 748 813 805 741 783 626 857
4 A00 618 762 797 796 702 738 552 842
4 A0l 624 731 781 790 705 737 563 830
4 All 628 749 7189 777 701 719 559 829

A00 60.1 675 725 768 716 728 608 803

A0l 598 655 747 187 728 4.1 562 818

All 599 658 722 771 690 716 552 798

6 A00 51.7 603 667 692 623 631 479 726
6 A0l 530 607 652 655 620 653 475 712
6 All 543 618 674 665 656 692 512 7138
7 A00 529 691 724 712 654 743 539 7184
7 A0l 532 690 697 714 645 666 50.1 75.9
7 All 528 665 707 710 634 703 515 763
8 A00 455 562 599 649 553 590 380 675
8 A0l 4.1 557 619 687 580 595 423 704
8 All 441 566 626 632 541 601 442 676
9 A00 500 555 635 655 581 637 436 697
9 A0l 484 580 654 633 585 603 431  69.1
9 All 481 589 682 649 572 597 442 108
10 AO0 529 653 697 715 685 638 493 756
10 A0} 549 667 738 753 628 628 480 782
10 All 506 639 695 734 643 630 474 758
11 A00 651 775 880 857 759 849 762 916
11 A01 656 784 839 852 750 827 744 915
11 All 66.1 788 887 854 764 835 752 917
12 A00 542 635 697 712 695 717 507 769
12 A0] 535 654 703 705 640 749 518 777
12 All 550 649 704 699 655 721 518 764
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Table 8 (continued).

8000

POSITION  CONDITION 125 250 500 1000 2000 4000 EEL
13 A0O 578 S80 648 637 618 626 466 700
13 A0l 566 564 652 636 573 693 428 719
13 All 553 550 642 651 579 615 451 693
14 A00 532 564 649 603 589 596 399 681
14 A00 526 564 660 6l 585 557 391 684
14 A0l 530 582 668 622 576 S715 398 693
14 A0l 516 624 661 631 611 57.1 430 699
14 All 538 586 678 613 585 565 404 698
14 All 519 581 676 609 598 577 405 697

Hearing Protector  V-S1R

1 A00 548 639 704 683 621 664 554 743

1 A0l 602 680 726 706 653 713 577 774

1 All 549 649 714 723 668 740 644 783
1A A00 583 661 727 753 714 809 675 830
1A A0l 592 673 728 806 740 710 686 835
1A All 572 641 726 756 719 742 676 802
2 A00 559 677 717 753 648 644 58] 779
2 A0l 568 680 720 740 643 650 581 77.3
2 All 580 683 748 790 698 711 686 817
3 A00 573 713 787 758 704 724 669 820
3 A0l 570 702 715 776 707 720 642 819
3 All 603 741 790 799 722 741 686 840
4 A00 595 755 714 7190 683 696 612 827
4 A0l 60.1 724 758 784 686 695 623 816
4 All 605 742 766 771 682 617 619 814
A0 578 668 702 762 697 686 668 789

A01 575 648 724 781 709 699 622 804

All 576 651 699 765 671 674 612 7185

6 AO00 494 596 644 686 604 589 539 712
6 A0l 5.7 600 629 649 601 61.1 535 694
6 All 520 611 651 659 637 650 572 716
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Table 8 (continued).

POSITION  CONDITION 125 250 500 1000 2000 4000 8000 EEL
7 A00 506 684 701 706 635 701 599 763
7 A0l 509 683 674 708 626 624  56.1 74.5
7 All 505 658 684 704 615 661 575 745
8 A00 432 555 576 643 534 548 440 662
8 A0l 418 550 596 681 561 553 483 693
8 All 418 559 603 626 522 559 502 660
9 A00 477 548 612 649 562 595 496 679
9 A0l 46.1 573 631 627 566 561 49.1 673
9 All 458 582 659 643 553 555 502 69.0

10 A00 506 646 674 709 666 596 S53 743
10 A0l 526 660 715 747 609 586 540 770
10 All 483 632 672 728 624 588 534 46
11 A00 628 768 857 8.1 740 807 822 902
11 A0l 633 777 8.6 846 731 785 804 900
11 All 638 781 8.4 B8 745 793 812 902
12 A0O 519 628 674 706 676 675 567 749
12 A0l 512 647 680 699 621 707 578 752
12 All 527 642 681 693 636 679 578 743
13 A00 555 573 625 631 599 584 526 682
13 A0l 543 557 629 630 554 651 488 69.2
13 All 530 543 619 645 560 573 51,1 677
14 A00 509 557 626 597 570 554 459 662
14 AOO 503 557 637 605 566 515 451 66.6
14 A01 493 61.7 638 625 592 529 490 683
14 A0l 507 575 645 616 557 533 458 675
14 All 496 574 653 603 579 535 465 678
14 All 515 579 655 607 566 523 464 679
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Table 9.
Exposure level in dB while wearing hearing protection during AGPU operation.

POSITION  CONDITION 125 250 500 1000 2000 4000 8000 EEL

Hearing Protector E-A-R

G0o 348 482 577 650 621 507 389 675

Go1 338 478 566 653 624 578 432 680

1 Gl1 347 480 573 653 620 562 435 678
1A G0o 347 472 559 629 641 538 397 672
1A Go1 352 465 560 640 646 607 527 686
1A G11 388 481 563 640 637 605 519 682
2 Goo 353 479 588 662 614 488 385 681
2 GOl 347 477 587 670 620 598 479 692
2 Gl1 364 485 567 650 627 621 502 687
Goo 362 483 554 634 592 520 437 656

3 Go1 367 477 554 635 625 595 561 676
Gl1 374 490 558 649 633 604 S80 687

4 G0o 403 520 596 674 622 501 405 692
4 Go1 404 518 588 664 623 563 498 688
4 Gl1 405 525 586 668 625 536 488 689
5 G0o 354 482 512 596 600 487 480 635
5 GO1 352 482 511 606 618 576 526 656
5 Gl11 349 493 512 594 596 595 512 648
6 Goo 329 469 535 567 556 382 304 605
6 GO1 324 466 535 570 542 477 388 604
6 Gll 321 469 533 578 558 505 399 614
7 G0o 398 539 583 657 602 496 410 676
7 GOl 393 537 570 662 602 533 445 680
7 G11 398 534 583 660 610 551 458 681
8 Goo 318 467 537 548 479 430 326 582
8 GO1 326 490 547 550 512 455 344 594
8 Gl1 329 479 546 553 517 472 356 595
9 Goo 347 498 571 585 547 454 369 622
9 Go1 366 523 586 60.1 581 483 402 642
9 Gl11 36.5 521 594 612 575 482 384 648
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Table 9 (continued).

POSITION  CONDITION 125 250 500 1000 2000 4000 8000 EEL
10 GOl 397 517 567 608 542 557 390 639
10 Gl1 362 505 560 587 547 555 393 628
11 GOl 432 565 645 638 606 524 449 685
11 Gl1 419 55.6 64.5 63.7 60.2 50.4 43.9 683
12 G0o 368 530 599 630 S§73 470 396 658
12 GOl 383 537 632 616 594 532 464 669
12 Gl1 390 530 624 636 613 556 461 677
13 GO0 422 508 512 578 524 423 345 603
13 GO1 445 530 564 592 555 468 399 628
13 Gl1 446 537 546 606 564 454 383 634
14 Goo 46.5 514 547 652 574 456 3711 664
14 G0o 466 505 551 650 572 454 387 66.2
14 Go1 464 515 562 661 574 467 420 672
14 Go1 471 512 567 663 573 469 425 674
14 Gl1 475 515 568 659 580 472 416 672
14 Gl1 475 518 569 657 583 470 413 671

Hearing Protector TRIPLE FLANGE
1 GO0 415 551 660 701 663 678 502 740
1 GO1 405 547 649 704 666 1749 545 7710
1 Gl1 414 549 656 704 662 733 S48 76.1
1A G0o 414 541 642 680 683 709 510 745
1A GOl 419 534 643 691 688 778 640 791
1A Gl1 455 550 646 691 679 716 632 789
2 G00 420 548 671 713 656 659 498 742
2 GO1 414 546 670 721 662 769 592 788
2 Gil 431 554 650 701 669 792 615 802
3 G0o 429 552 637 685 634 691 550 73.1
3 Go1 434 546 637 686 667 766 674 782
3 Gl1 441 559 641 700 675 775 693 792
4 G0o 470 589 679 725 664 672 518 754
4 GOl 47.1 58.7 67.1 71.5 66.5 734 61.1 76.8
4 Gl1 47.2 594 66.9 719 66.7 70.7 60.1 75.9
5 GO0 421 551 595 647 642 658 593 706
5 GOl 419 551 594 657 660 747 639 76.]
5 Gl1 41.6 56.2 59.5 64.5 63.8 76.6 62.5 774
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Table 9 {continued).

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL
6 G00 396 538 61.8 61.8 598 55.3 41.7 66.6
6 GO1 39.1 53.5 61.8 62.1 584 64.8 50.1 68.6
6 Gll 38.8 53.8 61.6 62.9 60.0 67.6 512 70.2
7 G00 46.5 60.8 66.6 70.8 64.4 66.7 52.3 74.1
7 GOl 460 606 65.3 713 64.4 70.4 558 75.1
7 Gl1 46.5 60.3 66.6 71.1 65.2 722 57.1 75.9
8 GO0 38.5 53.6 62.0 599 52.1 60.1 439 66.0
8 GOl 39.3 55.9 63.0 60.1 554 62.6 45.7 67.5
8 Gl1 39.6 548 62.9 60.4 559 643 46.9 68.1
9 GO0 41.4 56.7 65.4 63.6 58.9 62.5 48.2 69.5
9 GO1 433 59.2 66.9 65.2 62.3 65.4 51.5 71.6
9 Gll 43.2 59.0 67.7 66.3 61.7 65.3 497 72.0
10 GO1 46.4 58.6 65.0 65.9 584 728 50.3 74.4
10 Gl1 429 574 64.3 63.8 58.9 72.6 50.6 73.9
11 Go1 499 634 728 68.9 64.8 69.5 56.2 76.2
11 Gl11 486 62.5 2.8 68.8 64.4 67.5 55.2 75.7
12 G0o 43.5 59.9 68.2 68.1 61.5 64.1 509 726
12 GO01 450 60.6 71.5 66.7 63.6 703 577 753
12 Gl1 45.7 59.9 70.7 68.7 65.5 727 57.4 76.3
13 G00 48.9 57.7 595 629 56.6 594 458 66.9
13 GoO1 51.2 599 647 643 59.7 63.9 51.2 70.1
13 Gl1 51.3 60.6 62.9 65.7 60.6 62.5 49.6 700
14 G00 533 574 63.4 70.1 61.4 62.5 50.0 722
14 G00 53.2 58.3 63.0 703 61.6 62.7 484 723
14 GO1 53.1 58.4 64.5 71.2 61.6 63.8 533 73.2
14 GOl 53.8 58.1 65.0 714 61.5 64.0 53.8 73.5
14 Gl1 542 58.4 65.1 71.0 62.2 643 529 733
14 Gl1 54.2 58.7 65.2 70.8 62.5 64.1 52.6 73.2
Hearing Protector  V-S1R

1 G0o 39.2 54.4 63.7 69.5 64.4 636 56.2 723

1 GO1 38.2 54.0 62.6 69.8 64.7 70.7 60.5 74.4

1 Gl1i 39.1 54.2 63.3 69.8 643 69.1 60.8 73.8
1A G0o 39.1 53.4 61.9 67.4 66.4 66.7 57.0 723
1A Go1 39.6 527 62.0 68.5 66.9 73.6 70.0 76.7
1A Gl1 43.2 543 62.3 68.5 66.0 73.4 69.2 76.3
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Table 9 (continued).

POSITION  CONDITION 125 250 500 1000 2000 4000 8000 EEL
2 GO0o 397 S41 648 707 637 617 558 728
2 Go1 391 539 647 715 643 727 652 762
2 Gli 408 547 627 695 650 750 675 7171
3 Goo 406 S45 614 679 615 649 610 713
3 Go1 411 539 614 680 648 724 734 770
3 Gl11 418 552 618 694 656 733 7153 7184
4 G00 447 582 656 719 645 630 578 740
4 GO1 448 580 648 709 646 692 671 751
4 Gl1 449 587 646 713 648 665 661 746
5 Goo 398 544 572 641 623 616 653 700
5 GOl 396 544 571 651 641 705 699 744
5 Gl11 393 555 572 639 619 724 685 747
6 Goo 373 531 595 612 579 511 477 651
6 Go1 368 528 595 615 565 606 561 66.6
6 Gl1 365 531 593 623 581 634 572 679
7 G00 442 601 643 702 625 625 583 727
7 GO1 437 599 630 707 625 662 618 735
7 Gli 42 596 643 705 633 680 63.1 740
8 G0o 362 529 597 593 502 559 499 64.1
8 GO1 370 552 607 595 535 584 517 654
8 Gl1 373 s41 606 598 540 601 529 658
9 Goo 391 560 631 630 570 583 542 677
9 GOl 410 585 646 646 604 612 575 698
9 Gl1 409 583 654 657 598 611 557 702

10 GO1 441 579 627 653 565 686 563 715
10 Gl1 406 567 620 632 570 684 566 708
11 GO1 476 627 705 683 629 653 622 743
11 Gl1 463 618 705 682 625 633 612 739
12 Goo 412 592 659 675 596 599 569 711
12 Go1 427 599 692 661 617 66.1 637 733
12 Gl1 434 592 684 681 636 685 634 741
13 GO0 466 570 572 623 547 552 518 655
13 GO1 489 592 624 637 578 597 572 685
13 Gl11 490 599 606  65.1 587 583 556 686
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Table 9 (continued).

——7

POSITION  CONDITION 125 250 500 1000 2000 4000 8000 EEL
14 GO0 509 576 607 697 597 585 544 712
14 G0o 510 567 611 695 595 583 560 711
14 GO1 508 577 622 706 597 596 593 722
14 GOl 515 574 627 708 596 598 598 724
14 Gl1 519 580 629 702 606 599 586 721
14 Gil 519 577 628 704 603 60.1 589 722
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Table 10.
Noise levels in dB around the AGPU at distances of 6 feet and 12 feet.

Position 315 63 125 250 SO0 1000 2000 4000 8000 AWT LIN
1-12 73.2 800 804 846 756 749 713 669 652 808 878
16 755 808 809 848 803 763 722 689 660 824 888
2-12 746 782 763 814 763 762 69.1 660 637 800 858
2-6 76.6 79.1 787 838 785 780 7311 694 688 825 879
3-12 766 772 798 833 769 767 71.7 658 644 811 872
36 786 783 83.0 851 806 802 760 707 709 846 898
4-12 766 778 792 842 780 770 716 671 662 817 817
4-6 79.1 789 829 869 822 816 765 715 703 858 909
5-12 772 793 809 867 819 77.1 735 687 668 835 899
5-6 803 814 8.1 95 856 806 776 740 723 876 93.7
6-12 757 799 805 848 812 792 768 749 743 850 894
6-6 788 817 849 883 848 826 811 789 804 889 931
7-12 763 812 828 868 825 803 800 754 785 869 913
7-6 795 832 868 909 875 826 837 803 829 909 952
8-12 740 804 817 847 826 778 784 754 764 857 900
8-6 767 819 828 874 830 808 786 732 742 864 914
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Aberdeen Proving Ground, MD 21010

Technical Library Chemical Research

and Development Center
Aberdeen Proving Ground, MD
21010-5423

Commander

U.S. Army Medical Research
Institute of Infectious Disease

ATTN: SGRD-UIZ-C

Fort Detrick, Frederick, MD 21702

Director, Biological
Sciences Division
Office of Naval Research
600 North Quincy Street
Arlington, VA 22217

Commander

U.S. Army Materiel Command
ATTN: AMCDE-XS

5001 Eisenhower Avenue
Alexandria, VA 22333




Commandant
U.S. Army Aviation

Logistics School ATTN: ATSQ-TDN
Fort Eustis, VA 23604

Headquarters (ATMD)
U.S. Army Training

and Doctrine Command
ATTN: ATBO-M
Fort Monroe, VA 23651

IAF Liaison Officer for Safety
USAF Safety Agency/SEFF
9750 Avenue G, SE

Kirtland Air Force Base

NM 87117-5671

Naval Aerospace Medical
Institute Library

Building 1953, Code 03L

Pensacola, FL. 32508-5600

Command Surgeon

HQ USCENTCOM (CCSG)

U.S. Central Command

MacDill Air Force Base, FL. 33608

Air University Library
(AUL/LSE)
Maxwell Air Force Base, AL 36112

U.S. Air Force Institute

of Technology (AFIT/LDEE)
Building 640, Area B
Wright-Patterson
Air Force Base, OH 45433

Henry L. Taylor

Director, Institute of Aviation
University of Illinois-Willard Airport
Savoy, IL 61874
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Chief, National Guard Bureau
ATTN: NGB-ARS

Arlington Hall Station

111 South George Mason Drive
Arlington, VA 22204-1382

Commander

U.S. Army Aviation and Troop Command
ATTN: AMSAT-R-ES

4300 Goodfellow Bouvelard

St. Louis, MO 63120-1798

U.S. Army Aviation and Troop Command
Library and Information Center Branch

ATTN: AMSAV-DIL

4300 Goodfellow Boulevard

St. Louis, MO 63120

Federal Aviation Administration
Civil Aeromedical Institute
Library AAM-400A

P.O. Box 25082

Oklahoma City, OK 73125

Commander

U.S. Army Medical Department
and School

ATTN: Library

Fort Sam Houston, TX 78234

Commander

U.S. Army Institute of Surgical Research
ATTN: SGRD-USM

Fort Sam Houston, TX 78234-6200

AAMRL/HEX
Wright-Patterson
Air Force Base, OH 45433




Product Manager

Aviation Life Support Equipment
ATTN: SFAE-AV-LSE

4300 Goodfellow Boulevard

St. Louis, MO 63120-1798

Commander and Director
USAE Waterways Experiment Station
ATTN: CEWES-IM-MI-R,
CD Department
3909 Halls Ferry Road
Vicksburg, MS 39180-6199

Commanding Officer

Naval Biodynamics Laboratory
P.O. Box 24907

New Orleans, LA 70189-0407

Assistant Commandant

U.S. Army Field Artillery School
ATTN: Morris Swott Technical Library
Fort Sill, OK 73503-0312

Mr. Peter Seib

Human Engineering Crew Station
Box 266

Westland Helicopters Limited
Yeovil, Somerset BA20 2YB UK

U.S. Army Dugway Proving Ground
Technical Library, Building 5330
Dugway, UT 84022

U.S. Army Yuma Proving Ground
Technical Library
Yuma, AZ 85364

AFFTC Technical Library
6510 TW/TSTL

Edwards Air Force Base,
CA 93523-5000

34

Commander

Code 3431

Naval Weapons Center
China Lake, CA 93555

Aeromechanics Laboratory

U.S. Army Research and Technical Labs
Ames Research Center, M/S 215-1
Moffett Field, CA 94035

Sixth U.S. Army
ATTN: SMA
Presidio of San Francisco, CA 94129

Commander
U.S. Army Aeromedical Center
Fort Rucker, AL 36362

Strughold Aeromedical Library
Document Service Section

2511 Kennedy Circle

Brooks Air Force Base, TX 78235-5122

Dr. Diane Damos

Department of Human Factors
ISSM, USC

Los Angeles, CA 90089-0021

U.S. Army White Sands
Missile Range
ATTN: STEWS-IM-ST
White Sands Missile Range, NM 88002

U.S. Army Aviation Engineering

Flight Activity
ATTN: SAVTE-M (Tech Lib) Stop 217
Edwards Air Force Base, CA 93523-5000

Ms. Sandra G. Hart
Ames Research Center
MS 262-3

Moffett Field, CA 94035




Commander

USAMRDALC

ATTN: SGRD-UMZ

Fort Detrick, Frederick, MD 21702-5009

Commander

U.S. Army Health Services Command
ATTN: HSOP-SO

Fort Sam Houston, TX 78234-6000

U. S. Army Research Institute
Aviation R&D Activity
ATTN: PERI-IR

Fort Rucker, AL 36362

Commander
U.S. Army Safety Center
Fort Rucker, AL 36362

U.S. Army Aircraft Development
Test Activity

ATTN: STEBG-MP-P

Cairns Army Air Field

Fort Rucker, AL 36362

Commander

USAMRDALC

ATTN: SGRD-PLC (COL R. Gifford)
Fort Detrick, Frederick, MD 21702

TRADOC Aviation LO
Unit 21551, Box A-209-A
APO AE 09777

Netherlands Army Liaison Office
Building 602
Fort Rucker, AL 36362

British Army Liaison Office

Building 602
Fort Rucker, AL 36362
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Italian Army Liaison Office
Building 602
Fort Rucker, AL 36362

Directorate of Training Development
Building 502
Fort Rucker, AL 36362

Chief

USAHEL/USAAVNC Field Office
P. O. Box 716

Fort Rucker, AL 36362-5349

Commander, U.S. Army Aviation Center
and Fort Rucker

ATTN: ATZQ-CG

Fort Rucker, AL 36362

Chief

Test & Evaluation Coordinating Board
Cairns Army Air Field

Fort Rucker, AL 36362

Canadian Army Liaison Office
Building 602
Fort Rucker, AL 36362

German Army Liaison Office
Building 602
Fort Rucker, AL 36362

French Army Liaison Officc
USAAVNC (Building 602)
Fort Rucker, AL 36362-5021

Australian Army Liaison Office
Building 602
Fort Rucker, AL 36362

Dr. Garrison Rapmund
6 Burning Tree Court
Bethesda, MD 20817




Commandant, Royal Air Force
Institute of Aviation Medicine
Farnborough, Hampshire GU14 6SZ UK

Defense Technical Information
Cameron Station, Building 5
Alexandra, VA 22304-6145

Commander, U.S. Army Foreign Science
and Technology Center

AIFRTA (Davis)

220 7th Street, NE

Charlottesville, VA 22901-5396

Commander

Applied Technology Laboratory
USARTL-ATCOM

ATTN: Library, Building 401
Fort Eustis, VA 23604

Commander, U.S. Air Force
Development Test Center

101 West D Avenue, Suite 117

Eglin Air Force Base, FL 32542-5495

Aviation Medicine Clinic
TMC #22, SAAF
Fort Bragg, NC 28305

Dr. H. Dix Christensen

Bio-Medical Science Building, Room 753
Post Office Box 26901

Oklahoma City, OK 73190

Commander, U.S. Army Missile
Command
Redstone Scientific Information Center
ATTN: AMSMI-RD-CS-R
/ILL Documents
Redstone Arsenal, AL 35898
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Director
Army Personnel Research Establishment
Farnborough, Hants GU14 6SZ UK

U.S. Army Research and Technology

Laboratories (AVSCOM)
Propulsion Laboratory MS 302-2
NASA Lewis Research Center
Cleveland, OH 44135

Commander

USAMRDALC

ATTN: SGRD-ZC (COL John F. Glenn)
Fort Detrick, Frederick, MD 21702-5012

Dr. Eugene S. Channing
166 Baughman’s Lane
Frederick, MD 21702-4083

U.S. Army Medical Department
and School

USAMRDALC Liaison

ATTN: HSMC-FR

Fort Sam Houston, TX 78234

Dr. A. Kornfield
895 Head Street
San Francisco, CA 94132-2813

NVESD
AMSEL-RD-NV-ASID-PST
(Attn: Trang Bui)

10221 Burbeck Road

Fort Belvior, VA 22060-5806

CA Av Med

HQ DAAC
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Dr. Christine Schiichting
Behavioral Sciences Department
Box 900, NAVUBASE NLON
Groton, CT 06349-5900

Commander, HQ AAC/SGPA
Aerospace Medicine Branch
162 Dodd Boulevard, Suite 100
Langley Air Force Base,

VA 23665-1995

Commander

Aviation Applied Technology Directorate
ATTN: AMSA1-R-TV

Fort Eustis, VA 23604-5577

COL Yehezkel G. Caine, MD
Surgeon General, Israel Air Force
Aeromedical Center Library

P. O. Box 02166 L.D.F.

Israel
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Director

Aviation Research, Development
and Engineering Center

ATTN: AMSAT-R-Z

4300 Goodfellow Boulevard

St. Louis, MO 63120-1798

Commander

USAMRDALC

ATTN: SGRD-ZB (COL C. Fred Tyner)
Fort Detrick, Frederick, MD 21702-5012

Director

Directorate of Combat Developments
ATTN: ATZQ-CD

Building 515
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