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ANNEX 6 

(C) GUNNER TRACKING ERROR ANALYSIS (FILM) (U) 

1. (U) GENERAL. 

a. Two rolls of film representing the combat mission record of 
the XM26 system were presented for analysis. One roll contained 
twelve missile firings of which three (one in which IR source failed 
and two which were not captured resulting in missile loss) were 
unsuccessful. Eight of the nine remaining were duplications of 
firings contained in the second roll which totaled thirty-four 
firings. Thus, thirty-five missile firings which resulted in 
target successes were analyzed. The missile excursion from the 
sight-target line during flight was also measured in twelve firings. 

b. The film was viewed on a Vanguard Motion Analyzer closely 
foll owi ng, procedures estab 1 i shed duri nl1 USACDEC Experiment 43.6, 
Visual Acquisition Systems Evaluation (VASE), P~rt 4 which was 
conducted at Fort Lewis, Washington during the period February - May 
1972. 

c. Detailed data obtained from the analysis of the film is 
contained in Table 6-3. Individual charts depicting the last 
five seconds of flight time aim angle error are found at Figures 6-1 
to 6-35. The excursion charts are at Figures 6-36 to 6-47. 

2. (U) PROCEDURE. 

a. Identification. Film Missile firings were correlated with 
those identified in the Mission Summary Forms by day and event. 
Film coverage of all firings included in the Mission Summary Forms 
was not available. 

b. Time of Flight. 

(1) Several aids to film analysis engineered into the XM26 
system are found imprinted on the film. 

(a) The "attack" signal appears on the film when the system 
is prepared for use and ready to fire. 

(b) The "fire" signal then appears indicating the aircraft 
is properly positioned with respect to attitude and the gunner can 
depress his "fire" control. 

8-1 ;m~,:;·;C'.:' rj'l) (;1" '-''"/': ,,·:.';:'t,,\~:~:Tli'ICATION 

ucn~~m!.l,"~ ;.;' ':; :'.:', ' __ '! 'lli',H .11652 

COUH9UITUL '~,,' \ .. \ l·:';'~;r:Vl\i.:; 
; :',l:L\C;~;! .,' T CD 01: :31 DECl';Mm~lLl~?_8 __ 



. ,,~,; 

(c) When the "fire" control is activated a black flag, evident ( 
to this time in the lower left corner of each frame disappears • 

(2) It was discovered that these aids introduced inconsistencies 
in precise measurement of time of flight by frame count, therefore, 
a more reliable method was developed. 

(a) Time of flight frame count was made from the first appearance 
of the missile IR source on the film to impact. The pod position 
selected for the firing was noted at this time also. The frame count 
time of flight was later converted to seconds. 

(b) Hughes Aircraft Company provided the necessary information 
to be added to the time of flight data obtained from film inspection. 
This constant, 0.34 seconds for missiles fired from the left pod 
position and 0.54 seconds for missiles fired from the right pod 
position provided a complete time of flight measurement from fire 
to impact of the missile. 

(3) Range to the target was derived from time of flight conver­
sion rather than from film measurement. 

c. Aim Angle Error Measurement. 

(1) Impact was obvious from film inspection and was measured 
by comparing the location of the sight cross hair in relation to the 
target center of mass with the moveable x and y axis cursors on the 
Motion Analyzer screen placed over the center of mass of the target. 
This is a two step procedure: first, superimposing the cursors over 
the cross hair and zeroing the x and y axis measurement scales; 
second, placing the cursors over the center of mass of the target 
and recording the error displayed in thousands of an inch. 

(2) From impact subsequent measurements were made at quarter 
second intervals for the last five seconds of missile time of flight. 

(3) The BDM/SSL Hewlett Packard Calculator, 9810A was programmed 
to convert the data to mil error depicted in Table B-3 and to provide 
the aim angle error chart display in Figures B-1 to B-35. 

d. Target T~pe. Target type was determined by crew debriefing 
and inspection. T e film quality was such that primary source of 
identification was through debriefing. 

e. Additional Information. Information with respect to target 
secondary explosions, battle damage assessment overflight, target 
burning, obstructions in line of sight, or evident excessive turbu­
lence was recorded for each firing and appear on the charts for each 
fi ring. 
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f. Missile Excursion. During inspection of the film the 
of the IR source of the missile during flight appeared to vary 
flight to flight. Initially time was available. so the missile 

excursion of twelve firings in the first film was made. Figures 
B-36 to B-47 depict both the last five seconds to impact qim anqle 
error and the plotted points of the missile excursion at lts ma~lmum 
on either side of the x-y axis of the sight-target line. 

g. System Accuracy. To highlight the accuracy of the system 
the aim angle error at impact was converted to centimeter error and 
is indicated on each chart as "Impact from Center of Mass" left. 
right, up, or down from target center of mass. 

h. Aim Angle Error. The Hewlett Packard calculator was 
programmed to provide the Root Mean Square Aim Angle error in 
mils for each crew. This provided a comparison of results from 
the Ft. Lewis, Washington and Vietnam operations. 

3. (C) FILM ANALYSIS FINDINGS. 

a. The ultimate test of a weapon system is its successful 
utilization under combat conditions to accomplish the purpose for 
which intended. The success of the TOW system is summarized below: 

Table B-1 (C'GDS) RECAPITULATION OF MISSILE FIRINGS (U) . 
Target Crew 1 Crew 2 Crew 3 
Tank, M41 4 2 1 

PT76 1 
T54 2 3* 

APC 4 
Arty Piece 2 
Ammo Dump 1 
Truck 4 1 
Bridge 1 
Building 1 
Water tower. MG 1 
Water tower, legs 3 
Island 1 
Lost 1 2 

TOTAL: 38 21 5 12 

* Fired 4 missiles at same T54. 
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b. The average deviation in centimeters from the center of 
mass, considering all successful firings, was 35.3 cm around the 
x axis and 34.3 cm around the y axis. 

c. In three instances of failure to capture the missile, 
two were beyond the system capabilities for recovery from excursions 
beyond the sight-target line. These are depicted in Figures B-43 
and B-44. The third missile IR source failed, and it immediately 
left the film, Figure B-41. 

d. Successful recapture of missile in the remaining sample 
of nine firings measured recorded missile excursion from the sight­
target line extending from a minimum of x +0.45 mils and y +0.46 
mils to a maximum of x -5.26 mils and y +21.01 mils. 

e. The average Root Mean Square (RMS) Aim Angle error in 
mils for each crew was computed and is compared to the success of 
the same crews evaluated at Fort Lewis, Washington prior to going 
to Vietnam. The data appears below. The greater accuracy in Viet­
nam as compared to Fort Lewis is attributed to three things: 

(1) Altitude/slant range. 

(2) Forward flight as opposed to a hover. 

(3) Increased motivation provided by the "actual" combat 
situation. 

Table B-2 (C;GDS) RMS ANGLE ERROR (MILS) COMPARISON (U) 

Ft. Lewis Vietnam Ft. Lewis Vietnam 
--

Crew 1 x 0.98 x 0.2198 Y 0.62 Y 0.2307 

Crew 2 x 1.68 x 0.2424 Y 0.39 Y 0.2154 

Crew 3* x 1.38 x 0.2119 Y 0.46 Y 0.3761 
------

* Replacement Gunner. 

B-4 

(' 

( 



.... !;:; 
!;( W 

> 
'" w 

(Afl) 
2/51 1 

72 

illS 2 
72 

~(5 
72 3 

(PM) 

2~~ 1 

151 2 72 

15 4 72 

15 3 72 

9/5 1 72 

13/5 1 72 

14/5 1 72 

14/. 2 72 -_ .. 
16/' 2 72 
I--- -
16/5 3 72 
'----

Table B-3 (C; GOS) XM26 AIM ANGLE ERROR AS A 
FUNCTION OF TIME TO IMPACT 

TOW Firing Time to Impact. Seconds 

.... 
a. 
>-
l-

I-.... .... 
'" '" '" Vl 
W ," :~ 

~ 

5.00 4.75 4.50 4.25 '" « >< 
u I- '" « 

X -.0785 -.1357 - .0143 -.0571 
1 Tank 2575 

fl41 Y -.2643 -.1857 -.2785 -.2857 

1 Tank 2075 X +.0285 -.0643 -.0643 -.0643 
M41 Y -.0857 -.0928 -.1643 -.1643 

1 
Irank 

2250 'X +.1143 +.1143 +.0000 -.0143 

1 

1 

1 
._-

3 
_.-

2 

1 

2 

2 

1 

1 

M41 Y .1285 .1285 1.0214 -.0428 

X .0857 - .2285 - .4643 -.3714 

M
a
4
n
l
k 1500 

y .2857 .2857 .0857 +.0357 

rty X .1857 .1000 .1000 -.1143 
05 1825 

HOW Y .192H .2000 .0857 -.1571 

ruck ~300 rL Arty 
.31 'l:'l..- >.2785 .2643 " .1500 

y ~:1QZ.L ~-,-4.5.QQ_ +.5143 "':..:2ill. 
LOG 

)600 _L ...:}643 -.3643 -.4357 .0~1l 
~rid9 y .2643 >.2643 -.1214 .:..0428 1---
T.nk 1500 X ? ? ? . 5071 
PT76 Y ? ? ? -.0571 ___ e 

Camou X .1786 - .1571 -.0286 .1286 
flaQe 1650 

APC Y .4357 .5071 +.4286 >.3929 

T54 1700 X .3571 -.1429 +.5429 1+.0714 

Y .2714 -. '.2500 -.0429 -.1714 

154 1725 ,-L .0571 -.0786 +.3000 -.1.900 

Y .17B§ _i-:.0714 +.1643 ~ 1214 -. 
Truck 1475 

X +.2857 +.1000 +.0571 .0143 

-y- :.:.1i?9 +.0143 -.0786 .0500 

APC 2850 L -.2071 -.1929 -.1714 .1500 

Y ".2071 +.2214 .1714 .1071 ---
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, 5011"0£1111 ill • 

4.00 3.75 

-.0357 -.2857 

-.2785 -.2500 

-.1428 -.1428 

-.1143 - .1143 

+.0214 +.0857 

- .0428 .0571 

-.3714 .6071 

-.0214 .0857 

+.0000 .0500 

-.0143 .0285 

+.O?.9.IL ".0643 

.t:.P7B§ .. ~. f9_~8 

,]000_ :_:..L571 

.1571 +.7571 
-,2143 - .. 2.1.4.3 

+.0714 +.0714 

-.1786 - .1786 

~.4286 1+.4286 

+.0571 .0214 

-.1000 .0357 

-.0857 .3786 

.2.229 .3500 

_::.&~57 ~.2357 

.2357 1+.0571 

. 064~ -.OB57 

.1429 -.0214 

'" .... 
"" S z 

'" 3.50 3.25 z 
~ 

...J 

-.0785 -.2357 1 

-.2500 -.2500 

-.0643 -.2285 2 

-.2428 -.1500 

-.0214 -.0357 3 

-.0285 +.0214 

-.47i4 -.4714 4 

- .1571 .1571 

-.1071 .1714 5 

.1500 ·.2571 

> .0285 .. ,02B.!L 6 

+.5714 .5714 

-.3214 :.1J~ 7 

-.1143 -.3~f& r-
-.<143 -.3a28 . 8 
+.0714 +.0000 

-.1429 -.2357 9 

+ .3714 .2857 

.3286 '.0571 10 

.1143 -. 1.9.9.9. 

.1786 ; .2286 11 
+.0929 +.0214 
+.2357 .1214 12 

".0571 ".0286 

-.0714 .0429 13 

+.0071 - .0714 

._--- ---_._- --_._----------------_._---
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Table B-3 (Continued) 

'" w 

'" '" Time to Impact, Seconds '" z I-
W w "" :z: 3.00 2.75 2.50 2.25 2.00 1.75 1.50 1.25 1.00 0.75 0.50 0.25 a. - '" ..... ~ 

-.3071 -.12H -.1500 -.1143 +.0071 -.1214 -.0285 -.1143 -.1571 -.2000 -.1785 -.0500 .0500 
1 

-.2857 ----.28tl7 -.3071 -.2500 -.2500 -.3143 -.2857 -.2857 -.3643 - .1857 -.1071 -.1571 .1571 

2 ~?5 r=.~ ?HS7 -.3571 -.1214 - .1357 -.1000 +.0071 .0071 ".0571 -.1714 -.2143 -.2357 .1071 

-.1571 -.1357 -.0428 +.0143 +.0857 -.0214 +.0143 .1000 +.0428 +.0643 +.0285 -.1357 .1000 ---
3 +.1214 ~~ -.0428 - .1285 -.2357 -.1928 -.2143 .2714 -.2643 -.3285 - .2071 -.1214 .2143 

+.0571 -.2Q~ -.2205 -.1000 -.1357 - .1357 -.3071 .. 3071 -.2643 -.392H -.2928 -.2571 .1500 

4 
-.5613 ~~2n -.2714 -.27H5 -.2214 -.2857 -.2285 .1500 -.4214 - .4500 -.2928 -.4000 .3143 

-.0500 -.0714 + .0071 +.0000 -.1857 -.1428 - .2714 .4143 -.4571 -.6643 - .6071 -.5785 .1000 
-

-.2571 -.1428 -.0500 -.0928 - .1143 -.1500 -.3000 .2143 -.1857 -.2143 ".2571 -.2428 -.1071 
5 

-.2571 -.2571 -.2571 -.2214 -.0928 -.1500 +.0071 .2285 -.1643 -.3643 -.0928 -.3144 .2428 

6 
+.0571 +.0071 +.0357 +.1285 +.0785 +.1357 + .1357 .2071 +.2857 +.2500 +.2357 +.3143 .2857 

+.5500 + .5714 +.3785 +.3357 +.3571 +.2928 +.2928 .3785 +.5143 +.6000 +.5571 +.4785 .3857 

7 
.3143 -.3285 -.2785 -.2785 -.2928 .1714 -.3000 -.3500 -:3500 -.4214 -.3071 .1785-.2714 \ 

,2143 -.0571 +.0000 
' --+.0000 -.1714 +.1000 +.0928 +.0785 +.0785 +.0785 +.0857 .2143 +.1071 

8 .5785 -.6071 -.6000 -.6000 -.4714 -.2500 -.1071 +.0643 +.1571 -.0928 -.0928 .0714 -.521 

--,.. +. OOp.Q. - .1428 -.0428 -.0428 -.0714 -.0714 -.1857 -.4785 -.6000 -.5357 -.5357 .3928 -.378 

9 ".1000 -.1214 -.1214 -.0429 -.0786 -.1357 -.1929 -.2000 -.1714 -.1714 -.1214 .1571 -.250 

.2786 +.1429 +.1429 +.1143 .1500 +.1286 -.0857 -.0929 -.0143 -.0143 -.3000 -.1429 +.0714 - ----
10 ::.Q?~~ -.03!,7 -.0643 .::,,~~!~::.. .1357 +.0500 +.1500 +.0500 +.0071 +.1143 +.2429 ~.3643 +.3286 ---

':2429 -+.3286 .1786 "- .0286 w • 1 (l.~)7 -.17H -.04}.!!.. +.1214 .0000 +.1929 +.1429 -.0643 +.228G 

11 :f..~ ~" 0:'7_1.. 4-. ?28G +.2000 .0643 +.0643 -.3286 -.3071 -.1286 -.1286 -.1286 .1143 -.1429 

~- ~~25Q.Q '..,Q7.8.2 ~.'O211 ~.Q.O .0000 +.0000 +.0929 +.0929 +.0286 +.0286 -.0571 +.1286 +.Im 

",.0286 ".0000 -.O!l71 -.0:'71 f.0714 +.1143 +.1143 +.0286 +.1786 +.1071 +.1929 .1929 +.185"' 
12 

+.1500 .0214 + .0500 +.1929 +.1214 +.1214 t. 014 3 +.1214 +.3071 +.2929 + .1857 +.1929 :~ 
~! ~. OUf)7 - .1214 - .1214 .1214 -.0929 -.0786 -.0500 -.0214 -.0929 -.O~71 .0429 +.OOQ( 

13 +.0714 -.0143 -.C286 -.0857 +.0143 +.0143 '.0071 +.0571 +.0857 +.1429 +.0286 +.0786 +.0214 
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Table 8-3 (Continued) 

TOW Firing T1me to Impact, Seconds 

UJ '" "- UJ 
>- '" .... !i .... 

UJ 
z: 

lz: UJ 
UJ :< <.0 <.0 v> UJ .... UJ UJ '" Z ~ 

5.00 4.75 4.50 4.25 4.00 3.75 3.50 3.25 z: 
C§ > ox ;:: c:; x -UJ u « .... 

16/5 4 1 APC 2150 X -.0429 -.0571 -.0286 -.0286 - .0286 - .0286 -.0643 - .1214 14 72 Y ,.1500 .1929 +.2000 +.1500 +.1786 +.1786 +.2786 +.2071 
16/5 5 1 NVA 1750 X .1714 .2500 + .2071 +.1714 +.1000 +.0571 +.0857 +.1714 15 72 81dg Y +.2071 .2714 +.2429 +.2214 + .2071 +.0500 +.0785 + .1929 

6/5 
APc X +.0571 +.057-1 +.0429 +.0143 +.0786 +.2143 +.2571 +.3571 

6 1 VIC 1550 16 
72 NVA 

01dq Y +.0071 +.0071 - .0429 - ;0429 -.2643 -.3714 -.2357 -.4571 

6/5 7 1 N'IA 2300 X +.1214 +.O23~ +.0286 +.1214 +.1214 -1'.1571 +.1571 +.0286 17 72 True y +.1143 +.0500 -.1857 -.0714 -.0714 -.1000 -.1000 -.0357 
T05iiiii X -.7857 -.7857 -.6143 -.6143 -.6143 -.6214 -.6214 -.5571 6/5 liow 

72 8 1 towec .950 ---. 18 

U True 
y +.3857 +.3857 +.3857 +.3857 +.3857 +.3786 +.2929 +.2929 

r--
6/5 10 1 Ammo 375 X -.1643 - .1286 -.1286 -.1071 -.1071 -.1071 -.1071 -.0929 19 72 Dump y +.1500 +.1286 +.1286 +.0857 +.0857 +.0857 +.0857 +.0357 

T54 
Camou X -.1071 - .0500 - .0786 -.0500 - .0714 - .0714 - .0143 -.0643 

8/5 1aged 
72 1 3 as 215 20 

sland y -.1071 -.0214 -.3571 - .1286 -.1500 -.1500 - .1357 -.2357 in 
river 

8/5 2 3 00 240 X +.0000 -.Om +.0143 +.0143 +.0143 ~.0143 +.0143 +. 014l 21 
72 Y +.0000 +.0143 +.0214 +.0214 +,Oi71 .0429 +.0429 .1071 

8/5 3 3 Do 18S( X ~JOOQ. -.1714 - • .22QQ. ::..,J1!!§. -.1786 -.1000 +.0286 >.0281!. 22 ----
.1L -- rJ-- ~.0214 ~.429 +.1571 +.4857 .:':"..4B5? .4857 +.3643 ~. 3643 1--'----
RIS 4 3 Do 242"1-~ f':. . .1_000 .!:.·.l~c13 +.1357 +.1214 +.1214 +.1214 +.12]!. ..J.OOO_ 23 
72 ... -- J.... .+ •• 06~1. !.,.035] +.1357 + .1357 + .1357 '-.2143 +.2143 .1714 

----- ---- -"_. 
[s- X . +.2071 +.3286 +.2714 +.2357 +.2286 .2429 +.1500 +.0929 '- -

H/!; 5 3 ldlld 195 __ c -"'- _. . 24 
72 -.0786 -.0929 -.1786 - .2429 -.2786 - .2500 -.3357 - .4000 Y 
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Table B-3 (Continued) 

"" w 
OJ :.: Time to Impact, Seconds ::> z 0-
w <.> .., 
z 3.00 2.75 2.50 2.25 2.00 1.75 1.50 1.25 1.00 0.75 0.50 0.25 a. 
H 

~ ...J 

14 -.1214 -.0786 ::.:.07!l!!. -.0214 +.0000 -.0214 -.0214 -.0214 -.0143 +.0857 +.0429 .050 +.028 --- ---
'.2429 +.3000 +.1357 +.2429 +.1643 .. ·.1500 '.1500 +.1500 +.2071 +.2071 +.1214 '. 14? +.128 .. - "--"-- .. _---. ... _-

1 § • ~ .0571 +.0643 +.OM3 .L·.CI§.Q p.ill1. '-,1.?1~ .. .~J.~ll t.11Z.9. '"J.~B . .t.9Z6.C .t.JlU3 t .• l.2JlJ L2.0IJ 

- !:.Jl9?J '·,17J..1 +.14r') r'-• .1..1?2. +.17U6 ~--.~~ 
".1643 t.2571 '.2GE_ ~JjOS: +.2357 .209 +.1071 

-.4214 -.3!iOO -.2929 -.3500 -.2929 -.3786 .4214 -.4714 ·.4357 -.5071 - .5071 ,457 -.614 
16 --- r··- .. -----_.- . 

-.4929 -.5071 -.4286 -.4143 -.4643 '.4857 .6071 -.7000 -.5500 -.514, -.5143 .471 -.464 
.-. 

+.128E 17 -.0286 ~1Q92- - .0143 +.O!)OO +.1071 .2214 '.2214 +.0929 .0929 +,0357 .035 +.035 
-.2857 i-,07B6 "'.0429 +.0786 +.0000 .OO~Q.. .0000 -.1214 -.2500 - .150e -.2286 .392 -.392 
-.6000 -.6000 -.4714 -.4714 - .4929 .5000 .6000 -.6214 -.6214 -.592$ -.5857 .742 -.7071 

18 . 
+.2857 +.2857 +.2286 +.2286 +.3286 .2286 .2286 .3143 '.3143 +.314 +.2786 .314 +.214 
• 

19 - .0929 -.0929 -.1143 -.1571 -.1571 .1929 .2357 .1786 .1786 - .228C -.2786 .292 -.235 
-.0357 -.0~57 . -.0143 +.1000 +.1000 .0214 .0357 .1286 - .1286 -.242 -.1000 .164 - .164 ( 
-.0643 -.0643 -.0643 -.0643 +.0000 .0000 +.0214 +.021 +.0786 - .0571 + .0071 ~.OO7 +.014 

20 . 

-.2357 -.1429 -.1429 - .1429 -.1000 .1000 -.3500 -.2000 -.2500 -.450 -.2929 .292 -.1714 

- _._ •. _- --_.- ._--_._---- -'_-",--. . _--_ .. - ------ ---. -.-.- f--1--- ----
21 '.0143 + .02(16 ... O?n6 i . U2i16 ·.0786 .0/86 -. ..o~ -.0786 -.078r. -.078 - .1929 .. 150 -.150 

-.3W)7 -.lSon -.l!lOO .. 1 ~,()() -.4071 .. 4071 - .4071 -.3071 -.3071 -.3071 -.2357 1-,078 +.: 1 ~~ 
~ 

-.-._" .. ,.,. 

22 -.171\0 : .• J7.i\G - . 1 ~i(1() -.1429 +.0000 .1714 -.17]..1 -.0357 -.2929 -. 292~ -.2929 ~92 :.:. 39~~ 
+.42I1G +.4?)IG , . 364 3 +.3571 i.3857 ".%500 +.3143 +.228& +.1929 .+.!-\22 .. .+ !!~?,9 '"0.21. + .. 1206 

23 +.2857 +.064.1 +.0643 +.1000 +.1000 '.1071 .,!.135_ . +.114: _':.!?c~( 1+.2286 +.0571 , .150 +.100 
~:-

.+.:~Oo +.1929 +.3714 +.3114 +.1214 -.0214 +.3429 i.:~ +.4786 +.5071 ,.:: 36~: ... 5071 .471 _.- --------
+ .oooe .1857 +.1857 +.1857 +.1857 +.1429 .1429 +.0647 -.0500 +.0571 + .0571 - .1286 ,128 

24 
+,0286 +.0286 +,1500 +.1500 +.3071 .3071 +.300e +.300 +.1286 +.285 +.1429 .142 +.0000 
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Table B-3 (Continued) 

TOW f1r1ng T1me to Impact, Seconds 

.... '" "- .... 
>- '" t- '" 
t;:; 2 

!;; w .... .... '" '" <? Vl 

~ W .... ~ z - 5.00 4.75 4.50 4.25 4.00 3.75 3.50 3.25 z: ,.. '" ~ ~ -C> .... U t- .... 
2-1/ X +.1143 +.0571 +.1000 +.1000 +.1000 +.0429 +.1429 +.1286 

9/5 1 1 ton 2350 25 
72 NVA Y -.2000 -.2071 - .0643 -.0643 -.0643 -.0714 +.0000 -.2857 

Truck 

0/5 M41 525 X +.5786 +.5786 +.6000 +.4143 +.3500 +.1357 + .1357 +.1714 26 
72 1 2 Tank y -.2357 -.2357 -.3357 -.2214 -.3071 -.3871 -.3071 - .2643 . 
0/5 2 2 M41 200 X +'.0571 +.1357 +.0714 +.0857 +.1286 -.0643 +.0357 -.0143 27 72 Tank y +.0143 +.0071 -.0357 .~ - .1714 - .1643 - .1429 -.0786 -- ---
1/5 1 M* M41 ,450 X -.0357 + .0429 +.0643 -.0357 +.0571 +.0571 +.0500 +.1071. 28 
2L Tan" y +.3}57 +.3286 -.0143 +.2714 +.1571 , .. 0786 +.1214 +.0500 -
7/5 3** 3 T54 1000 X -.3~QQ - .0250 .:.J643 :.JlJ.i -.771.1. :.!&l.ll.6. .::....~111 -. 4511 29 
72 y- h 2_OJJ l.3?§!! 1.4357 J-.0.5.P.Q rl§.500' 1.2429 +.99J.1.. +.8286 

'--' ---._-- -
** X - .0500 . ,J?§!! ~.1286 C.W57 -.1286 -.0643 -.OBb7 -.1071 7/5 4 3 T54 1475 30 

rB- --- .-Madi': - r"-- ;,.0.21.1 p!l9~ :-,0429 +.10JJ +. 051.'- +.1143 +.0357. :t"Q64} 
~ 

8/5 1 1 Gun 0 r X +.1143 +.1571 +.0929 +.1500 +.1071 +.0000 + .1357 +.0714 
72 

~Jiltel' 31 
To\ .... er 150 y +.0286 +.0714 +.1429 +.1929 +; 1714 +.1714 +.2357 +.0429 
Ilater f- .-

8/5 2 1 Tm'/er 1 B7b X - .1 01l - .1000 •. 1071 - .0857 - .0429 -.0500 -.0357 -.0643 32 72 Legs Y +.0643 +.0643 +.1000 +.100Q. +.1429 ~. 1286 +.1286 .0786 
8/5 

I;at~r 
X -.1071 -.1357 - .1429 - .0929 -.1071 -.0857 -.1714 - .0786 3 1 Tower 2050 33 72 

Leg~ Y -.1714 -.1286 +.0000 ::.,.0214 +.0000 .0714 - .0714 .0429 
i4ater 8/5 4 1 1650 X i=-,J.9l! . - .0714 -.0643 -.0571 - .0571 .1214 -.1071 .1000 34 72 ower ---
LerTL f-"-- 1+.0643 +.107.1 . .:'.:.l§.43 + .1571 +.1786 1-.1500 .0643 .0643 ----I--- -

8/5 1 3 ruck 1350 X + .0071 +.0071 +.0071 +.0928 +.0071 .0071 -.1071 .1071 
72 35 

Y - ,1143 ::.J 143 -.1143 -.2143 -.3000 1-. 3000 -.4143 .4143 

·Gon ~laddox and Cre" 3 Gunner as p11ot. 
**Uoth tanks bllrn~d, Enel1\Y tracer fire observed in film. 
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Table 8-3 (Continued) 

r;;- ---.., 
ro 
:t: Time to Impact, Seconds ~ l- I u .... "" z 3.00 2.75 2.50 2.25 2.00 1.75 1. 50 1.25 1.00 0.75 6.50 0.25 n. - ;!; .... 

25 
~?B6 , .. 1643 '+.1!i71 +.1643 +.1000 +.1214 ,.1214 +.1429 +.1000 .0643 .0643 .064 +.164 

+.0143 
I 

- .078E +.0571 1-. 0143 +.0214 +.0571 -.0286 - .0286 - .0500 + .0071 -,1286 - .1286 -.1286 

26 
+.2214 +.0857 1+.2429 +.0929 +.0357 +.0071 .0357 - .0143 +.0643 - .0286 - .0214 -.0500 - .050( 

-.2214 -.2500 - .1357 -.3786 -.3857 - .4857 -.2429 - .4929 -.1357 -.1000 -.0714 -.0571 +.07j~ 

27 ~.57 ~071 .=.:!l64} +.0286 .-.1500 -.0857 - .0643 -.0500 - .1643 - .2071 -.0429 ~0357 -.0429 

-.1429 -.2214 - .0286 -.1214 ~.:~ -.09~~ -.0429 -.1571 +.1143 -.1429 -.2571 -.2786 - .221~ 

28 
+.0857 - .0786 -.0143 +.0357 -.0643 -.0643 -.1143 -.1643 - .2000 -.2000 -.0357 -.1714 -.1714 . 
+.0357 -.0500 +.0000 -.1643 - .1429 - .2500 -.0857 -.0857 -.2500 -.2500 _ .3143 -.3786 -.3429 -

29 - .1357 -.1786,-.5643 -.3357 -.3214 -.4571 .3500 ... 1500 -.3571 -.2857 -.0286 -.2571 - .4143 
·-.. · .. ·:·c ---l---'-' .---~ '--0-:7' 

+ .o-m ._------'.::iJi4 + .6071 +.4857,+.72116 +. ne6 +.3214 +.2286 '.1929 +.2307 1+.0500 -.0214 +.0000 - --- --- ----
":":'0429 /!.:.OOOO 

30 :.:..!.!iOO. -.1643;-.1214 -.0286 -.0427 ,.0357 ~.!.°l41... +.0!i00 ".0143 +.0286 .:..Q.C!2.1 .- ----.' 1---·-"_·_-- 1-'-'-' 
-.Q§O( 1- :,QZI!.~ '!::'J..o_QO . : •. 09.09 +.2286 +.2500 +.1857 '.&143 +.,QQ71 +.114} .,.Q~.1~. -.0214 - .1571 

31 
+.0143 +.0214 +.0429 - .0571 - .011.~ +.0214 ,.0429 +.0500 +.0857 1+.0029 +.0857 +.085 .0357 ~. 

+.1786 +.1571 +.0571 + .0714 - .0429 +.0000 .0357 -.0429 - .0714 - . 1143 -.0714 -.0571 - .0500 - _·cc _._ ... 
-.1143 -.1071 -.1071 -.2000 - .1429 -.1286 .1714 -.0500 -.0714 -.1071 -.1500 ·.135 - .0643 

32 
-- +:..!.?l4. f-':,10]1 +.1071 +.1286 + .1143 r"-:l?!~ ...:!il.9!l +.1000 +.0929 +.0929 +.1071 +.035 +.0000 

- .0714 -.1643 -.2000 - .1429 -.1357 -.1286 .2143 -.1571 -.1929 -.1071 - .1143 ~'-0"9f ::-:0286 
33 

-.0286 
--_ ..... -. _._ ... - --== : .0786 - .0071 +.0000 -.0643 -.0571 -.1714 .1500 -.0643 -.0500 -.0429 -.0929 -.071 . 

.- ....•.. _ ....• . . -.- .. "'-'-'+- '--'-- ------ -' -.0857 :':~ - .12f.16 -.0929 .:..:14~_ -.1429 .0786 -.1500 -.2357 - .1429 -.1143 -.1571 - .1286 
34 1-'--' -.0214 +.1000 +.1071 +.1500 +.1929 +.0786 .0786 '.1071 .1000 +.0714 .1214 +.0429 .042 --- -:1285- ---

-.00'11 -.0785 -.1071 -.1071 -.1285 ".2428 -.3357 -.1000 .1285 t .0071 .1928 +.0000 
35 

~. :3428 --:-s7i<i -.4571 - .6643 -.7285 -.3714 -.3714 .2214 .. 2785 .2785 -.3357 -.3428 -.!i071 .. _- c------- ---

--
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Date: 2 May 1972 (am) 
Event: 1 
Crew: 1 
Target: M41 Tank 
Range: 2575 meters 
Secondary Explosion 
Impact from center of mass: 

Left 13 cm 
Down 40 cm 

.40 

.35 

.30 

.25 

.20 

.15 

.10 

.05 

~~--+--+4-+--+--4-~--4-~--~--~~--+--+--+-~ 
.40 .35 .30 .25 .20 .15 .10 .05 .05 .10 .15 .20 .25 .30 .35 .40 

.05 

3 

.10 
(x = -.PSOl 
(y=-.157) .15 

.20 

.2S 2 

~ • 0 

.35 

.40 

Figure B-1 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 2 May 1972 (am) 
Event: 2 
Crew: 1 
Target: M41 Tank 
Range: 2075 

.35 Impact from center of mass: 

.30 

.25 

.20 

.15 

.10 

.05 

Left 22 cm 
Down 21 cm 

.05 .10 .15 .20 ;25 .30 .35 

.05 

5 
.~-.- .10 

.15 

.20 

.25 

.30 

.35 

I I I I I I I 

Figure' B-2 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 2 May 1972 (am) 
Event: 3 
Crew: 1 
Target: M41 Tank 
Range: 2250 
Secondary Explosion 
Impact from center of mass: 

Left 48 cm 
Down 34 cm 

5 

3 

.15 .20 .25 .30 
I I I I 

Figure B-3 (C; GDS) AIM ANGLE ERROR' (TENTHS MIL) 
XM26 SYSTEM 
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Date: 2 May 1972 (pm) . 
Event: 1 
Crew: 1 
Target: M41 Tank 
Range: 1500 
Impact from center of mass: 

Left 47 cm 
Down 15 cm 

.55 .50 .45 .40 .35 .30 .25 .20 .15 .10 .05 
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.05 

.05 

.10 

.15 

.20 

.• 25 
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.50 

.55 

Figure 6-4 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 2 May 1972 (pm) 
Event: 2 
Crew: 1 
Target: 105 How Arty 
Range: 1825 
Secondary Explosion 
Impact from center of mass: 

left 20 cm 
Down 44 cm 

.05 .10 .15 .20 .25 

.25 

.30 

Figure 6-5 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 2 May 1972 (pm) 
Event: 4 
Crew: 1 
Target: Truck. Arty 
Range: 2300 
Secondary Explosion 
Impact from center of mass: 

1 

Right 66 cm 
Up 89 cm 

5 

---1--- ...... -.. -l .. ,.-- ...... -.--f--f-----I- I I 

.05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .55 .60 

Figure B-6 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 

B-16 

-., 



5 

1 

.40 

I 

cmiH6{IIIK~ 

Date: 8 May 1972 
Event: 3 
Crew: 3 
Target: log Bridge 
Range: 1600 
Impact from center of mass: 

left 43 cm 
.40 Up 17 cm 

35 

.30 

5 

20 

.15 

.10 

.05 

4 

.30 .25, .20 .15 .10 .05 .05 .10 .15 .20 .25 .30 .35 .40 
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.10 
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.40 

Figure'B-7 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
, XM26 SYSTEM 
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Date: 9 May 1972 
Event: 1 
Crew: 2 
Target: Tank PT76 
Range: 1500 
Secondary Explosion 
Impact from center of mass: 

Left 78 cm 
Down 57 cm 
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Figure B-B (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 13 May 1972 
Event: 1 
Crew: 1 
Target: camouflaged APC 
Range: 1650 
.Impact from center of mass: 

Left 41 cm 
Up 12 cm 

.40 .35 .30 .25 .20 ,.15 .10 .05 .05 .10 .15 .20 .25 .30 .35 .40 .45 
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.10 
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Figure 6-9 (C; GOS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 14 May 1972 
Event: 1 
Crew: 2 
Target: T54 Tank 
Range: 1700 
Impact from center of mass: 

Right 56 cm 
Down 5 cm 

.40 .35 .30 .25 .20 .05 .10 .15 .20 .25 .30 .35 .40 

05 I 

.10 

.15 
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.25 
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.40 

Figure B-10 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 14 May 1972 
Event: 2 
Crew: 2 
Target: T54 Tank 
Range: 1725 
Secondary Explosion 
Impact from center of mass: 

Left 25 Col 

.30 Up 25 cm 

25 3 

20 

5 
.15 

.10 

.05 

.05 .10 .15 .20 .25 
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.10 
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Figure B-11 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 2 
Crew: 1 
Target: Truck 

. Range: 1475 
Impact from center of mass: 

Right 27 cm 
Down 9 cm 

5 

Figure 8-12 (C;GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 3 
Crew: 1 
Target: APC 
Ran~e: 2850 
Impact from center of mass: 

Down 4 em 

.20 .15 .05 I .05 .10 15 .20 

3 
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.10 
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.20 

.25 

Figure B-13 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 4 
Crew: 1 
Target: APC 
Range: 2150 
Secondary Explosion 
Impact from center of mass: 

.05 

Right 6 em 
Up 28 em 

.10 .15 .20 

Figure 6-14 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 5 
Crew: 1 
Target: NVA Building 
Range: 1750 
Impdct from center of mass: 

Right 36 cm 
Up 19 cm 
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Figure B-15 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 6 
Crew: 1 

q f Pa't at j U,llb! ft l 

Target: APC Vic Event 5 
Range: 1550 
Impact from center of mass: 

Left 95 cm 
Down 72 cm 

.65 .60 .55 .50 .45 .40 .35 .30 .25 .20 .15 .10 .05 
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A5 
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!65 

Figure 8-16 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 7 
Crew: 1 
Target: NVA Truck 
Range: 2300 
Impact from center of mass: 

Right 8 cm 
.40 Down 90 em 
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Figure B-17 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: S 
Crew: 1 
Target: 105mm How Arty towed by 

truck 
Range: 2950 
Impact from center of mass: 

Left *20S cm *poor film 
Up 63 cm resolution 

5 ---'4 .40 
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Figure B-18 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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Date: 16 May 1972 
Event: 10 
Crew: 1 
Target: Ammo dump in abandoned 

base 
Range: 2375 
Secondary Explosion 
Impact in center of mass: 

.05 

Left 56 cm 
Down 39 cm 

.10 .1 

Figure 6-19 (C; GDS) AIM ANGLE ERROR (TENTHS MIL) 
XM26 SYSTEM 
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