
8 /  ^ 

If) 

CO 

CO 

I o 
< 

ej 

o Ä8     5   24   01 5 

U. S. Army Research Institute for the Behavioral and Social Sciences 



U. S. ARMY RESEARCH INSTITUTE 

FOR THE BEHAVIORAL AND SOCIAL SCIENCES 

A Field Operating Agency under the Jurisdiction of the 

Deputy Chief of Staff for Personnel 

EDGAR M. JOHNSON 
Technical Director 

WM. DARRYL HENDERSON 
COL, IN 
Commanding 

Research accomplished under contract 
for the Department of the Anny 

Human Resources Research Organization 

Technical review by 

David W. Bessemer 
Ronald E. Kraemer 

Accesion t-or 

DTIC    TAQ 
Ünannotirced 
J'-it^iCdiv.;! 

By   

a 

hv- ''u)l i; ty Cn^es 

;   ''v.,     i'l ]/ j. 

i 
.U -n.1! 

fl-i _-l  
NOTICES 

FINAL ai«PQ«iTiQNi This RatMrcft Product may M d«itrey*d whan It It no long«r naadad. Pi«*«» do net 
rtturn It to tM U.S. Army Rataarch Inttltut« for tha Bahtvloral and Social Sclanoat. 

WQTf • mil Raaaarcn Product Is not to ba construad as an official Oapartmant of tho Army doeumant In Its 
prasant form. 



REPORT DOCUMENTATION PAGE 
1«. REPORT SECURITY CLASSIFICATION 

Unclassified 
lb. RESTRICTIVE MARKINGS 

2«. SECURITY CLASSIFICATION AUTHORITY 

2b. DECLASSIFICATION / DOWNGRADING SCHEDULE 

J. DISTRIBUTION/AVAILABILITY OF REPORT 

Approved for public release; 
distribution unlimited. 

4 PERFORMING ORGANIZATION REPORT NUMBER(S) 

FR-TRD-87-41 

S. MONITORING ORGANIZATION REPORT NUMBER(S) 

ARI Research Product 88-03 

6a. NAME OF PERFORMING ORGANIZATION 

Human Resources Research 
Organization 

6b OFFICE SYMBOL 
(If »pplifbl«) 

7«. NAME OF MONITORING ORGANIZATION 
U.S. Army Research Institute for the 
Behavioral and Social Sciences 

6c. ADDRESS (Ofy, Sut«. *nd ZlPCodt) 

1100 S. Washington Street 
Alexandria, VA   22314 

7b. ADDRESS {City  Statt  »nd ZIP Cod*) 
Fort Knox Field Unit 
Steele Hall 
Fort Knox, KY   40121 

8«. NAME OF FUNDING/SPONSORING 
ORGANIZATION 

U.S. Am\y Research Institute 

8b. OFFICE SYMBOL 
(// ipplktblt) 

PERI-IK 

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 

MDA903-86-C-0335 
8c ADDRESS (City. Sure, «nd ZIP Coot) 

bOOl Eisenhower Avenue 
Alexandria, VA   22333-5600 

10. SOURCE OF FUNDING NUMBERS 

PROGRAM 
ELEMENT NO. 
6.37.43.A 

PROJECT 
NO    2Q263 

743A794 

TASK 
NO. 

3.3.1 

WORK UNIT 
ACCESSION NO. 

3.3.1.H.1 
II. TITLE (Includt Security Clauificttion) 

Requirements for a Device-Based Training and 
Volume 2.    Detailed Analyses and Results 

Testing Program for Ml Gunnery: 

12   PERSONAL AUTHQR(S) 
John E. Morrison and R. Gene Hoffman 

13a. TYPE OF REPORT •L TYPE 
Final 

13b  TIME COVERED 
FROM   9/86 TO 11/87 

14. DATE OF REPORT (Ytir. Month. Day) 
1988, March 

5. PAGE COUNT 

348 
16   SUPPLEMENTARY NOTATION 

Contracting Officer's Representative, John A. Boldovici 
17 COS ATI CODES 

FIELD GROUP SUB-GROUP 

18 SUBJECT TERMS (Continue on reverse if neceuary and identify by block number) 

19  ABSTRACT (Continue on reverse if necessary 

"NThe first volume of this 
rationale for determining the 
testing armor skills.    The res 
existing devices to train and 
fashion.    However,  there were 
stantial portions of  the domai 
and knowledges was not integra 
eluded that on-tank experience 
is necessary to train and test 

and identify by block number} 

report (ARI Technical Report 783) presented the analytic 
requirements of a device-based program for training and 
ulting concept indicated that it v/as feasible to use 
test much of the domain of tank gunnery in an integrated 
gaps in the program where devices did not support sub- 
n. Also, there were cases where training on basic skills 
ted into training on higher level skills. It was con- 
at both the beginning and advanced stages of training 
the entire domain of gunnery. 

This second volume of the report details the results that support the research 
activities described above. These detailed results are presented as a series of 

(continued) 

20   DISTRIBUTION/AVAILABILITY OF ABSTRACT 

Ej UNCLASSIFIED/UNLIMITED      D SAME AS RPT □ OTIC USERS 

21. ABSTRACT SECURITY CLASSIFICATION 
Unclassified 

22a. NAME OF RESPONSIBLE INDIVIDUAL 
John A. Boldovici 

22b. TELEPHONE (Include Area Code) 
502-624-6928 

22c. OFFICE SYMBOL 
PERI-IK 

DD FORM 1473,84 MAR 83 APR edition may be used until eichausted 
All other editions arc obsolete 

i 

SECURITY CLASSIFICATION OF THIS PAGE 

UNCLASSIFIED 



»CCUNITV CLAttlflCATION OF  THIS PAOt 

ARI Research Product 88-03 

19.    Abstract (continued) 

appendixes that support the following research activities:    (a) definition of the 
domain of gunnery in terms of individual conditions and actions;  (b) identification 
of gunnery performance deficien ies through an analysis of Directorate of Evaluation 
and Standardization (DOES) performance data, a review of the research literature, 
and an analysis of Table VIII performance at Grafenwöhr; (c) identification of train- 
ing and testing objectives through a hierarchical analysis of the gunnery domain; 
(d) evaluation of gunnery devices with respect to their fidelity features, instruc- 
tional features, and testing features; and (e) specification of the training and 
testing program by a detailed listing of objectives within instructional units. 

UNCLASSIFIED 
trruaiTV CL*SSiriC*TlON OF THIS P*GE 



Research Product 88-03 

Requirements for a Device-Based Training 
and Testing Program for M1 Gunnery: 

Volume 2. Detailed Analyses and Results 

John E. Morrison and R. Gene Hoffman 
Human Resources Research Organization 

for 

Contracting Officer's Representative 
John A. Boldovici 

ARI Field Unit at Fort Knox, Kentucky 
Donald F. Haggard, Chief 

Training Research Laboratory 

Jack H. Hiiler, Director 

U.S. ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES 

5001 Eisenhower Avenue, Alexandria, Virginia 22333-5600 

Office, Deputy Chief of Staff for Personnel 

Department of the Army 

March 1988 

Army Project Number Education and Training 
2Q263743A794 

Approved for public rtltas«: dlltribution unllmittd. 

Ill 



FOREWORD 

This report Is the second of two volumes describing four related activi- 
ties related to HI tank crew gunnery performance: (1) analysis of the domain 
of tactical gunnery, (2) specification of training and testing objectives, 
(3) content evaluations of four training devices, and (4) development of a 
training and testing strategy using those training devices. 

This research Is a part of the task entitled "Application of Technology 
to Meet Armor Skills Training Needs." That task Is performed under the aus- 
pices of the Army Research Institute's Armor Research and Development Activity 
at Fort Knox, whose mission Includes optimizing the use of armor training de- 
vices for readiness in gunnery and tactics. 

The proponent for this research Is Training and Doctrine Command (TRADOC), 
and the user Is U.S. Army Armor Center (USAARMC) (letter of agreement with ARI 
entitled "Establishment of Training Technology Field Activity, Fort Knox, Ken- 
tucky," dated 4 November 1983). 

Plans for, and progress on, this project have been disseminated through 
briefings to the Assistant Commandant, Technical Director, and Department Heads 
of the U.S. Army Armor School at Fort Knox. Project scientists also made In- 
formal presentations to the Director of the Armor School Directorate of Train- 
ing Developments (DOTD), and to ORSA (Operations Research and Systems Analysis) 
personnel. Additional presentations are being planned for DOTD personnel and 
the American Psychological Association. 

The research provides Information complementary to current emphases and 
proposals regarding armor device training strategies. The gunnery training 
objectives, summaries of device capabilities and limitations, and procedures 
for developing device-based training will be useful at all levels of training 
and testing development for armor crews. 

EDGAR M. JOHNSON 
Technical Director 
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REQUIREMENTS FOR A DEVICE-BASED TRAINING AND TESTING PROGRAM FOR Ml GUNNERY: 
VOLUME 2. DETAILED ANALYSES AND RESULTS 

Introduction 

The advanced technology incorporated in the Ml tank has changed the way 
gunnery tasks are performed. For instance, the lead sensor system detects the 
angular velocity of the turret and automatically adjusts the sight/target 
relationship to apply the appropriate lead to moving targets. Similarly, once 
activated, the laser range finde" determines the target range and auto- 
matically inputs the result into the ballistic solution. As a result of these 
innovations, the gunner is no longer required to lead moving targets or to 
estimate target ranges, both of which are difficult skills. On the other 
hand, this new technology creates new responsibilities for the armor crewman. 
For instance, he must now know how to detect failures in any of these systems 
and what to do in case of such failures. 

Technology has also changed the way gunnery is trained. Older tank- 
appended training devices provide practice and feedback on limited aspects of 
the domain, namely tracking and aiming the main gun with the power control 
handles. Recent advances in computer technology has permitted the development 
of new stand-alone devices that attempt to represent larger segments of the 
gunnery domain. In the present report, we examine four such computer-based 
devices that can be used to train Ml gunnery skills: (a) the Videodisc 
Integrated Gunnery Simulator (VIGS), (b) the arcade-type TopGun device, 
(c) the Unit Conduct-of-Fire Trainer (U-COFT), and (d) the Simulated 
Networking (SIMNET) battle simulation system. These devices have the ability 
to measure performance as well as train skills within the domain of Ml 
gunnery. 

The purpose of the present research was to determine the performance and 
simulation requirements of an Ml gunnery training program and to design an 
integrated program for training and testing Ml gunnery skills using the four 
designated computer-based devices. 

Summary of Volume 1 

The first volume of this report (Hoffman & Morrison, 1987) presents the 
analytic rationale for determining the requirements of the device-base 
training/testing program plus a summary of the results from the analyses. The 
research was divided into four major activities: (a) analysis of stimulus 
conditions and actions related to gunnery, (b) derivation of training and 
testing objectives, (c) evaluation of device capabilities and limitations, and 
(d) design of a draft training and testing strategy. In addition, research 
was performed to identify specific areas of gunnery that may be particularly 
difficult to learn and may require special training attention. The resulting 
training and testing strategy indicated the feasibility of the program to 
train and test much of the domain of tank gunnery in a integrated fashion. 
However, there were "gaps" in the training program where devices did not 
support substantial portions of the domain. Also, there were cases where 
training on basic skills and knowledges was not integrated into training on 



higher level skills. It was concluded that on-tank experience at both the 
beginning and advanced stages of training is necessary to train and/or test 
the entire domain of gunnery. 

Contents of Present Volume 

This (the second) volume of the report provides a detailing of the 
analyses and results that support the research activities described above. 
These detailed analyses and results are presented as a series of appendixes, 
each of which is described below in the context of the research activities 
that they were intended to support. 

Domain of Gunnery Behaviors 

An initial problem in the research project was to determine the Ml 
gunnery performance requirements that were subsequently used to derive 
training and testing objectives as well as to provide criteria for evaluating 
training devices. The Ml gunnery performance domain was defined in terms of 
two dimensions: stimulus conditions and behaviors. With regard to the 
former, 22 different environmental parameters were identified along with the 
conditions defining each parameter. These conditions and parameters are 
summarized in Table 2-3 of Volume 1. The analysis of stimulus conditions 
revealed basic simulation requirements for the devices. The stimulus 
conditions also aided in our partitioning of the domain of gunnery behaviors, 
which are detailed in Appendix A of this volume. Individual behaviors (or 
performance elements) were organized into eleven "activities." For the most 
part, activities were derived from accepted armor doctrine. For instance. 
Activities 3 through 10 correspond to chapters and sections within chapters of 
the gunnery manual (FM 17-17-1). Activities 1 and 2 (related to preparing the 
tank for operation and for firing, respectively) were taken from the Ml 
Operator's Manual (TM 2325-255-10-2). Activity 11 (Assess Results of 
Engagement) were derived from tactical considerations discussed in Division 86 
tank platoon (FC 17-15). Many of the activities were further subdivided into 
"parts" and "options." Parts were used in Target Acquisition to divide the 
activity into phases (sequentially related groups of elements). Options were 
used in several activities to indicate alternative courses of actions that are 
dependent on various mission and equipment status conditions. The basic 
format of presenting the simultaneous behaviors associated with each of the 
four crewman in four columns followed the convention of Kraemer (1983) and FM 
17-12-1. However, the analysis is more inclusive than either source in both 
depth and breadth: (a) in depth because greater detail is provided in 
describing behavior, and (b) in breadth because elements associated with 
activities beyond pure gunnery are included. 



Identification of Gunnery Performance Deficiencies 

We originally planned to focus device training on specific deficiencies 
in gunnery performance. However, as discussed below, identification of 
specific armor performance deficiencies was more difficult than we expected. 
After rejecting the idea to survey subject matter experts on the basis of some 
pilot results, we subsequently sought to identify performance deficiencies 
using three other information sources that were thought to yield more 
objective data. These three sources are described below. 

Analysis of DOES Survey Data. We examined survey data collected by the 
Directorate of Evaluation and Standardization (DOES) of the Armor School. 
Supervisors (n = 23) rated recent OSUT graduates in terms of Skill Level One 
Soldiers' Manual tasks. These tasks were rated on level of performance 
(cannot perform, less than adequate, adeguate, more than adequate, and 
exception) and frequency of performance (never performed, seldom performed, 
performed monthly, performed weekly, performed daily). Correlational analyses 
indicated a significant correlation between these two ratings (r ■ .69, fi. < 
.01) suggesting that, at least from the observations of the raters, task 
proficiency is dependent on frequency. Furthermore, examination of the 
frequency-by-performance plot suggested a curvilinear trend. That is, the 
incremental effects of ta:k frequency on performance are greatest at the low 
end of frequency and plateau as frequency increases. This was tested by added 
a curvilinear component (frequency squared) to a multiple regression model. 
The curvilinear component was significant (2 < .05), increasing the prediction 
of performance to R = .72 (fi, < .01). In order to obtain an index of task 
difficulty independent of frequency, residual performance was calculated as 
the difference between performance level that would be expected based on the 
curvilinear function of frequency minus actual performance. Results from the 
analyses, presented in Appendix B, indicate three gunnery related tasks were 
performed less well than would be predicted by the amount of practice they 
received: (a) identify threat aircraft, (b) identify friendly and threat 
armored vehicles, and (c) drive an Ml tank. Gunnery engagement skills, on the 
other hand, were not singled out as deficient by the residual performance 
method. Rather they were described as on par with frequency. In other words, 
there were no deficiencies in gunnery performance that were not also 
associated with deficiencies in practice. 

Review of Research Literature. Unlike most other job domains, there is 
considerable empirical research on armor gunnery performance. To review this 
extensive literature, the domain of gunnery was broken down into a number of 
broad, generally recognized categories of armor skills and knowledges. In 
that regard, the literature on armor job samples was examined particularly 
closely since many armor job samples are addressed specifically to these 
gunnery skills and knowledges components. Unfortunately, the literature has 
not directly addressed the issue of identifying performance deficiencies. 
Nevertheless, some findings have addressed two related questions: (a) Is 
there a relationship between the skill or knowledge and gunnery performance? 
(b) Does performance on the skill or knowledge improve with experience? 
Affirmative answers to these questions would identify a gunnery skill or 
knowledge that is both important and trainable. The results of the review 
were disappointing in that, with the possible exception of observation skill. 



the literature (detailed in Appendix C) failed to identify any skill or 
knowledge component as unequivocally related to gunnery performance. On the 
other hand, there was somewhat stronger evidence that at least some of the 
skill/knowledge components were trainable. 

Analysis of Grafenwöhr Gunnery Data Base. Tank Combat Table VIII is a 
live-fire gunnery test designed to determine whether or not individual crews 
are qualified. The Office, Chief of Armor (OCOA) maintains a detailed data 
base on Table VIII performance at Grafenwöhr, one of several sites at which 
Table VIII is administered. The data base provides information for the Chief 
of the Armor Branch and serves as a research data for other Army organiza- 
tions. The data base is a rich and complex source on information on gunnery 
performance, including information about the crewmembers, the targets, and the 
test conditions. In many ways, this data base provides an ideal source on 
information about gunnery performance deficiencies. The data base was 
manipulated to answer a list of specific questions about gunnery performance. 
Details of the analysis and the findings are presented in Appendix 0. The 
analysis did provide some findings that may be of interest to the Armor 
training community. However, as in the previous two analyses, these results 
failed to reveal specific performance deficiencies that could be addressed by 
the proposed device-based program. 

Hierarchical Skills Analysis of Gunnery Domain 

Training and testing objectives for the gunnery domain were derived 
through a hierarchical skills analysis technique that was modified from one 
used to identify objectives for a early mathematics education curriculum 
(Resnick, Wang, & Kaplan, 1973). A skill hierarchy is an analysis of a 
terminal learning objective its constituent behavioral and enabling 
objectives. The result is an inverted tree structure with related objectives 
connected by lines. Analyses of the entire gunnery domain are presented in 
Appendix E. Each analysis consists of three distinct levels as described 
below. 

The topmost level defines a terminal objective. A terminal objective 
represents the objective for a unit or subunit of instruction, and corresponds 
to a major activity or option identified in the task analysis. The terminal 
objective (as well as all other objectives in the hierarchy) is divided 
vertically by a line with the stimulus conditions portion of the objective 
listed above and the actions summarized below the line. The logical operators 
"&" and "OR" are used to combine the multiple conditions or actions within an 
objective. 

The next level of analysis consists of behavioral objectives. According 
to our technique, the overall task (activity) is partitioned into meaningful 
chunks of behavior. Behavioral objectives are outlined by noticeably thicker 
lines to distinguish them from either terminal or enabling objectives. Arrows 
are used to indicate sequential dependencies between overt behaviors. Loops 
are used to indicate that performers must recycle through certain series of 



Steps. Decision points are represented by splitting the box vertically to 
indicate different stimulus-response contingencies. Crewman duty title is 
sometimes provided at this level to clarify who performs a particular action. 

The objectives at the lowest level of analysis correspond to enabling 
skills. These enabling skills are not actually performed in the course of the 
terminal behavior but are assumed to either be necessary (prerequisite) or 
helpful (propadeutic) in learning the superordinate objective. Subordinate 
behaviors may be further analyzed into lower order behaviors until the lowest 
level of skill not possessed by the training population is reached. Note that 
even the prerequisite skills are behaviorally defined by specific sets of 
conditions and actions. 

Evaluation of Devices with Respect to Training Requirements 

To determine the capabilities of the four designated training devices to 
train gunnery skills, the devices were evaluated with respect to two general 
classes of training device features: fidelity features and instructional 
features. Fidelity features are defined as those simulator components that 
enable the simulator to mimic the operational equipment. In contrast, 
instructional features are those simulator capabilities that facilitate the 
instructional process. The evaluation of each class of features is discussed 
below. 

Fidelity Features. The fidelity of devices was defined in terms of the 
two dimensions of the performance domain: conditions and actions. For the 
former dimension, the evaluation consisted of determining whether or not 
devices could simulate each condition within the parameters described in 
Chapter 2. The detailed results (presented in Appendix F) consist of a table 
of "YES" and "NO" entries corresponding to instances where the device either 
could or could not simulate a particular condition. Summaries of these 
ratings may be found in Figure 5-1 of Volume 1. Similarly, the extent to 
which every action identified in the domain could be performed on the devices 
was determined by answering some "YES/NO" questions. The questions were all 
phrased so that "NO" responses required comments whereas "YES" responses do 
not. The questions were addressed in the following order: (a) can the action 
be performed or practiced on device (if not, do not answer any more 
questions); (b) can every subcomponent (step) of the action be performed or 
practiced; (c) are stimuli/responses equivalent to those on operational 
equipment; and (d) should performance on the device be positively related to 
performance on the operational equipment? The responses to these questions 
and the detailed comments are found in Appendix G. Summaries of these ratings 
may be found in Figures 5-2 to 5-4 of Volume 1. Also, instances of potential 
negative transfer were singled out for discussion in the text (see Volume 1, 
Chapter 5). 

Instructional Features. To determine the instructional features on the 
designated devices, we first composed a comprehensive list of these features 
that have been identified in the research literature. Appendix H summarizes 
this literature by describing each feature in terms of its function, its 
training purpose, and references to it in the research literature. The 



appendix indicates the relative consensus in the citations to the features by 
listing them in order of the number of associated references. The features 
with more references are more general in function (i.e., less dependent on the 
nature of training), whereas features with fewer references were more 
idiosyncratic in nature (i.e., relevant to a particular training application). 
Using this inventory as a guide, 17 separate instructional features were 
identified over all 4 devices. Of that total, 12 instructional features were 
found implemented on U-COFT in comparison with 9 on TopGun, 7 on VIGS, and 4 
on SIMNET. A summary of instructional features that are found on each device 
is provided in Table 5-1 of Volume 1 and the effectiveness of each is 
discussed in the text (see Volume 1, Chapter 5). 

Evaluation of Devices with Respect to Testing Requirements 

Ratings of device capabilities for testing performance in the tactical 
gunnery domain were made at two levels. First, a number of questions were 
directed at the individual elements of the gunnery domain. These included 
representation of the element, type of automatic recording that might be 
available for the element, and the possibility of scoring being done by an 
observer. An assumption underlying our testing concept is that performance 
and therefore tests of performance are organized around chunks of connected 
elements. Thus, a second set of evaluation questions were directed at the 
activities and options as organized in the tactical gunnery domain analysis. 
These included questions about the coverage and composite scoring for the 
domain segment being reviewed. Ratings for each device along with coding keys 
for the ratings are presented in Appendix I. These ratings are summarized in 
Figures 6-1 to 6-3 of Volume 1. 

List of Training and Testina Objectives Within Instructional Units 

The final product of the research was the assignment of devices and 
objectives to units of instruction. The hierarchical analysis of gunnery 
skills revealed 235 training and testing objectives, 144 of which were not 
duplicates of objectives presented elsewhere in the domain. Those 144 
objectives were then assigned to 19 units of instruction. The prerequisite 
relationships between units of instruction are shown in Figure 7-1 of 
Volume 1. Appendix J provides a listing of the objectives within each of the 
units of instruction. As shown in the appendix, the instructional units are 
numbered from 1 to 19 to identify units as well as to provide a suggested 
order of presentation. The sequence was primarily determined by the 
prerequisite relationships in the diagram and a progressive elaboration 
strategy as described in chapter 4. However, practical constraints were also 
considered in sequencing instructional units. Finally, the appendix indicates 
where objectives were assigned to more than one unit of instruction. The 
intent of this iterative training strategy was to provide the student with 
multiple experiences on gunnery training objectives in an increasingly 
realistic context. 

6 
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TC 

ACTIVITY 1. PREPARE STATIONS FOR OPERATION (PREOPS) 

em   LOR  PVR 

Enttr TC itit.on 

Powtr vp CWS/turrel 

Opcrit« do»«light 

Optntt InttrcM 

AdjHtt  Hit 

Adjust hatch 

Adjust platfor» 

Install TC'S weapon 

Adjust kMfguard 

Adjust tPSE htadrtst/laus 

Operate Mnutl range controls 

Operate powtr control handle 

Operate CMS In powtr/atnuil 

■odes 

Enttr GNR's station 

Operate dOMlight 

Operate Intercoi 

Install coax 

Adjust stats/browpads 

Adjust chtstrist 

Powtr up SNR station 

Perfor« GPS function check 

Adjust 6PS 

Ptrfons coaputtr stif-test 

Ptrfont coaputtr data check 

Perfor« TIS check 

Ptrfont 6AS adjust 

Operate powtr control handle» 

Operate ainual tltvatlon/travtrst 

cranks 

Perfor« load systm check 

Ptrfont firing circuits check 

Perform crostwlnd stnsor check 

Perfor« hydraulic pressure check 

Erect trosswind sensor 

Instill LOR's «tchlntgun 

Enttr LOR's station 

Opcrata domtllght 

Powtr up LOR's station 

Operate tnttrco« 

Adjust LOR's seat'pUtfora 

Adjust LOR's hatch 

Install/check LDR't night vision 

vltwtr 

Position LOR's guards for firing 

Optratt LOR's pantl 

Operate turrtt traverse lock 

Optratt rtady anunltlon door In 

auto/aanual «odts 

Optratt se«1-ready «■aunltlon door 

Optratt hull asMinltlon door 

Stow 105HM aaaunltlon 

Optratt Mln gun breechblock 

Check replenlsher 

Enttr OVR's station 

Powtr up hull tysttas 

Operate doatlight 

Check turrtt seal 

Optratt inttrcoi 

Adjust seat/perlscopes 

Adjust hatch 

Adjust steer/throttle control 

Operate drain valves 

Start engine 

Hakt afttr-start chtcks 

Prepare for Operations (PREOPS) chtcks trt ptrforatd with the aid of the Operator's Manual (TM 9-2350-10-2).   Thtst proctdurts art not 

necessarily perforatd In tht stattd ordtr. 
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Suptrv1i«/«utit Hin gun 

bortslght 

■orttlgnt TC's Htipon 

Zero TC'l wtapon 

Stlect/announce bjttlecarry 

AHHO, RANGE 

ACTIVITY 2.    PERFORM PREPWE-TO-FIRE (PRE-FI't)2 CHECKS 

 GHR      LDR  

Boreslght win gun 

Uro coaxial Mchlntgun 

Rtport weapon itatui 

Indtx battlecarry in» using AMMO      Load battlacarry 

SELECT «witch 

Introduca battlailght range Into 

CCP 

OVR 

Clear/load coaxial aachlnagun 

Fill ready rack 

Report ONO atatui 

Check fuel tank» 

Report fuel status 

Option t.l.   Prepare for Offense 

Receive offensive alsslon/ 

f ornat lon/aoveaent/coaM 

Analyze terrain 

Check up overlay 

Brief crew 

Control OVR,  If necessery, to 

■alntaln position In PIT 

formation and to exploit cover 

and concealacnt 

Receive TC briefing Receive TC briefing Receive TC briefing 

Select routes in accordance with 

■Isslon end foraatlon 

Boreslghtlng Is perforaed In accordance with procedures outlined In the Tenk Gunnery Table* (FM 17-n-l). 
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Option t.i.    frntrt for Otftnit 

 TC  

Iiiut driver coMwndi to MV« with 

pl»toon to occupy bittU 

pOtttlOR 

Receive defensive ■Isilon/posUlon 

GNR LDR DVR 

Drive to battle position 

Prepare primary/alternate/ 

supplementary positions 

Analyze terrain 

Prepare tank sketch card 

Indicating 

. TRPi 

. key terrain features 

. sactor boundaries 

. Indirect fire locations 

Impact terrain through 6PS/TIS   Inspect terrain to flank/rear 

Check 6AS clearance 

Learn TRP locations/ranges 

Rehearse aovemnt between primary 

and alternate firing positions 

Take primary firing position 

Monitor displays 
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ACTIVITY 3.    ACQUIRE TARGET(Sj 

Ptrt 3.1.   Siirch for Ttrottfil 

Option 3.1.1.    SMrch Optn Hitch"Diy 

 TC  CNR LOR M 

Receive Instruction for sector air     Select 3X 6PS/TIS Mgnlflcttlon 

guard/ATGH guard 

Assign rtsponslblllty to loader Starch on gun axis using GPS 

Orient gun tub« 

Starch  left front clockwise to 

left rear 

Alternate using 6PS with TIS (stt 

Option 4.4: "Engage targtts 

using TIS") 

Perform air guard starch (if 

assigned) 

Starch right front ctnttr 

clockwise to right rtar 

If aovlng, follow wlngaan 

concept/react to formation 

changes 

Search ftndtr to fender 

Extcutt starch techniques: 

. rapid scan 

. slow sen 

. detail» l starch 

, flat tti - .In air starch 

. hilly terrain air starch 

Extcutt starch technlcues: 

. rapid scan 

. slow scan 

. data 1 ltd scan 

Exacutt starch techniques: 

. rapid scan 

. slow scan 

. data Had search 

. flat terrain air search 

. hill terrain air starch 

Exacutt starch techniques: 

. rapid scan 

. slow scan 

, data I lad search 

Option 3.1.2.    Starch Clostd Hatch--0aY 

Search 360° 

Perform air guard duties 

Select 3X GPS/TIS aagnlfIcatlon 

Starch on gun axis using 6PS 

Altarnata using SPS with TIS (saa 

Option 4.4:  'Engage targets 

using TIS') 

Search right front counter- 

clockwise to right rtar 

If aovlng, follow wlngun 

concept/react to formation 

changes 

Search ftndtr to ftndtr 

Extcutt starch tachnlquts: 

. Rapid scan 

. Slow scan 

. Data I ltd starch 

. Flat terrain air search 

. Hilly terrain air search 

Extcutt starch tachnlquts: 

. Rtpld scan 

. Slow scan 

. Detailed scan 

. Near scan [Check with 

Otvt B. on this] 

Extcutt stirch techniques: 

. Rapid scan 

. Slow scan 

. Detailed stirch 

. Flat terrain air search 

.Hill terrain air search 

Execute search techniques: 

. Rapid scan 

. Slow scan 

. Detailed search 

Option 3.1.3.    Search at Night 

Starch 360° 

Use off-ctnttr vision 

Starch on gun axis using TIS Search right front counter- 

clockwise to right rear using 

VVS-2 (night vision dtvlct) 

Starch fender to fender using 

VVS-2 (night vision device) 
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TC 

Pirt 3.;.    D«t«ct/Loc«t«/Idtnt1fy Ttrattd) 

GNU      m DVR 

Detect tirgtt(i)/i1gnaturt(i)/ 

obitacle(s) 

Detect target(s)/$1on«ture($)/ 

obstacles 

Detect tirgtt(t)/i1gn«turt(s)/ 

obstacles 

Detect target(s)/s1gnature($)/ 

obstacles 

Locate target(s) using one of the       locate tirgtt(t) using one of the       Locate target(s) using ont of the 

following «ethods: 

. traverse 

. optics 

. reference point 

following methods: 

. optics 

. reference point 

following ■ethods: 

. clock 

. sector 

Locate Urgtt(s) using one of the 

following «ethods: 

. clock 

. sector 

Identify target($) naklng the 

following dtteralmtlons: 

.  IFFN 

.  nomenclature 

Identify target(s) making the 

following determinations: 

. IFFN 

. nomenclature 

Identify t«rgtt(s) making the 

following determinations: 

. IFFN 

. nomenclature 

Identify target(s) making the 

following determinations! 

. IFFN 

. nomenclature 

Note number of targets If target detected, announce 

SUNNER REPORT, <TAR6ET>, 

Classify multiple targets as most <LOCATION> 

dangerous, dangerous, or least 

dangerous 

If tirgtt detected, announce 

LOADER REPORT, <TAfiGET», 

«L0CATI0N> 

If targtt detected, announce 

LOADER REPORT, <TARGET>, 

<LOCATION> 

Confirm acquisition report Confirm acquisition report Evaluate cover and concealment 

Estimate range to select weapon(s)     Estimate range to evaluate LRF 

and to evaluate LRF return return 
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P«rt 3.3.    Evalmtt SUMtlon 

TC 81« LDR PVR 

Dtcldi whtthtr or not to tngigi 

contingent on the following 

ftctont 

' plitoon ■Itilon 

. platoon fire plan (fire 

pattern/firing technique) 

. platoon leader comnand 

Select tilt appropriate weapon/ 

•Munition and the firing aoda 

(precision/degraded) contingent 

on the following facton: 

. Targtt range 

. Targtt typt (hard/soft, 

point/area) 

. Tank status (anao, 

■a Ifunctions) 

Oeternlne crewman (GNR, TC, LOR) 

and typt of fire comnand 

(single, »ultlple, or 

slmltantous) contingent on the 

following factors: 

.  Huiiber of targtts 

. Target classification 
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ACTIVITY 4.    ENGAGE SINGLE TARGETS WITH THE HAIN GUN 

OpttOB 4.1.    Engem i'nQlt tiroet fro« th» offtnst uilno preclilon guniwry 

 TC      GNR      LOR 

Iliue contact report:  CONTACT 

<0IRECTION> <TARGET> 

Decide whether to engage target 

while Bovlng or fro« a ihort 

halt 

If engaging fro* a short halt, 

Itlue driver coaaand: DRIVER 

STOP 

Relay any action drill conund 

Issue fire conand: GUNNER 

<AMHO>  <TARGET> 

Lay gun (slaulttneous with fire 

coaaand) 

Release override 

Sight through GPSE 

Evaluate range display 

Set/check SMltches: 

' FIRE CONTROL MODE: NORHAL 

' LRF: ARM LAST RTN 

• GPS: 3X 

' GUN SELECT: HAIN 

' AMMO SELECT as announced 

Sight through GPS 

Grasp pel« switches 

Announce IDENTIFIED 

Switch GPS to 10X 

Ley on center aass of target 

login to track aovlng target 

Listen for driver alerts 

Depress lese button(s) with 

reticle on target 

Evaluate range display 

Check ready-to-f Ire and fault 

syabols 

Drop down Into turret 

Check turret ring 

Set GUN/TURRET DRIVE switch In EL 

UNCPL position 

Cise 4.1.A. Announced Round is Not 

Loaded 

Move ejection guard to SAFE 

Ensure SAFE light Is lit 

Open breech 

Reaovt Incorrect round froa 

chaaber, If necessary 

Open aaao doors 

Stow unwanted round, If necessary 

Reaove correct round froa stowage 

Load desired round 

[Continue with Case B:] 

Case 4.I.B. Announced Round Is 

Loaded 

Hove ejection guard to FIRE 

Clear recoil path 

DVR 

Monitor TC and platoon leader 

coaaands 

If TC announces HALT, stop 

saoothly 

If TC does not, announce HALT, 

«a Intain steady plat fore 

If antitank fire Is encountered, 

seek cover and   concealaent or 

execute action drill 

Alert crew of obstacles 

Make control lay 



Option 4.1.    Eimm ilriglt Urfl«t fro» tht efftnst using pr«c1f1oii guiiwry (cont.) 

 TC      6NR      LOR      OVR_ 

Listen for UP Lister for UP Announce UP 

Announce FIRE or FIRE, FIRE lllttn for FIRE 

<ALTERI(ATE AHMO» 

Announce ON THE WAY 

Squeeze trlgger(s) with reticle on 

targtt 

Continue tracking Optn «mmo doors 
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OtUen 4.?.   tno«ot limit tirott fro» th« d«f«im utlng Br«cl»1ow guntury 

 TC      GHR      LDR 

Issue contact report: CONTACT 

<0IRECTI0K> <TA*GET> 

Issue flrt cooiMnd: GUNNER <AMMO>       Stt/chtck Mltclltl: 

«TARGET> ' FIRE CONTROL MODE: NORMAL 

• LRF; ARM LAST RTN 

' CPS: 3X 

Announce DRIVER MOVE OUT, GUNNER ' GUN SELECT: MAIN 

TAKE OVER ' AMMO SELECT as announced 

Lay gun (ilauUaneout with 

fire command) 

Release override 

Sight through GPSE 

Evaluate range display 

Sight through GPS 

Grasp pain twitches 

Look through GAS to deteraln« 

when gun clears defilade 

Announce DRIVER STOP 

Look through GPS 

Announce IDENTIFIED 

Switch GPS to 10X 

lay on center HSS of target 

Track aovlng target 

Depress late button(t) with 

reticle on target 

Evaluate range display 

Check ready-to-fir« and fault 

tyabolt 

Make control lay 

OVR 

Drop down in turret 

Check turret ring 

Set TACTICAL IDLE twitch to ON 

Set transmission control to D 

Ensure GUN/TURRET DRIVE twitch In  Release parking brake 

POWERED 

Depress/hold service brake 

Cate 4.2.A. Announced Round Is Kot 

Loaded Move to hull defilade position 

Move ejection guard to SAFE Set transmission control to R 

Ensure MAIN GUN STATUS light It    Deprett/hcld service brake 

lit 

Open breech 

Remove Incorrect round fro« 

chanber. If necessary 

Open a«x> doors 

Stow unwanted round, If necettary 

Remove correct round from stowage 

Load desired round 

[Continue with Cate B:] 

Cate 4.Z.B. Announced Round Is 

Loaded 

Hove ejection guard to FIRE 

Clear recoil path 
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Option *.l.   low» tlnplt Uro>t fro« tht dtftntt utlno prtciilon aiininry (cowt.) 

 TC      im        LOR     TC_ 

Lltttn for UP Llltt« for W Announct UP 

Announce FIRE or FIRE,  FIRE Ltlton for FIRE 

<ALTERNATE AW«> 

Announct ON THE HAY 

Squtez» trlogtr(i) 

Continue tracking Open IMO door» 
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Option 4.3.    6NH cinrwt  tdtntlfy «niwynctd Krgtt 

 Tg m_ 

Cm 4,3.A. 6N« fills to idtntlfy 

tirg«t(l) 

Announcii CANNOT IDENTIFY or dots 

not respond 

IDR OVR 

Direct GNU onto target using on« 

Of tht following techniques; 

. ut* verbal coHMndi: 

• TRAVERSE «LEfT/(UGHT>. 

- STEADY, 

• ON 

. use TRP 

. announce WATCH MY TRACERS and 

us« CAL  .SO to point to 

tirg«t 

Announce FROH NY POSITION and 

proceed «s • TC «ngagenent 

(see Activity 10) 

C«i« 4.3.B. 6NR 1d«nttf1«» 

Incorrect t»rQ«t(s) 

Announces IDENTIFY DIFFERENT 

TAR6ET> 

If 6NR Is correct. Issue a 

correction to the fir« 

COBMhd 

If 6NR Identifies wrong target, 

treat as Case 4.3.A «nd 

proc««d 
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Option 4.4.   EBQIM Mrwt Mtlnt T1S 

 TC  JM. m 

Engig« tirgiti using prtclilon 

gunnery (Option 4.1 or 4.2) 

Engag» t«rg«ti uilng prtclilon 

gunntry (Option 4.1 or 4.2) 

with the following ilttriMt« 

twitch ttttlngi! 

' THERMAL MODE: ON 

. FLTR/CLEAR/SHTR: SHTR 

. THERMAL MAGNIFICATION! 

3 TO 10X 

. POLARITY SWITCH: WHITE or 

BLACK HOT, II dtilrtd 

. SENSITIVITY/CONTRAST/FOCUS 

for btst lug* 

Ptrfor« LOR't »ctloni it dticrlbed 

In prtclilon gunntry (Option 

4.1 or 4.2) 

Ptrfora DVR'i tctlont it dttcrlbtd 

In prtclilon gunntry (Option 

4.1 or 4.2) 
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ACTIVITY S.    ADJUST FIRE 

TC 

Recover light picture 

Observe strike of round 

If TARGET MI observed, dettralne 

whether or not target was 

destroyed 

GNR 

Recover light picture 

Observe/announce strike of every 

round uilng on« of the 

following terai: 

. TARGET 

. LOST 

. OVER 

. SHORT 

. DOUBTFUL 

LOR 

Set GUN/TURRET drive twitch on EL 

UNCPL 

Load announced round (Case A 

Option 4.1) 

Hove ejection guard to FIRE 

Clear recoil path 

Announce UP 

DVR 

Option 5.1.   Use reenoaoe technique 

Evaluate range 

Announce FIRE 

Announce REENGAGING 

Release/reengage pall switches 

Lay center of HII 

Track wvlng target 

Depress läse button(s) with 

rat Id« on target 

Evaluate rang« 

Check ready-to-fire and fault 

tyaboli 

Announce ON THE WAY 

Squeeze trlgger(i) with reticle on 

target 

Continue tracking 
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Option i.2.    Ui« itindird idjuittiit 

 TC  GNR 

Oburvc/mnounct dtflection and 

ring« error 

Kltrhti 

Adjust 1 all In deflection 

Adjust 200 meters In range 

Begin to trick »owing target 

Announce ON THE WAY 

Squeeze triggers) with aiding 

point en target 

Continue tracking 

LOR DVR 

Option 5.3.    Ute TC adjuifent 

Issue subsequent fire coaaand to 

adjust fire .S-3 ills in 

deflection and .S-2 alls In 

range (100-450«) 

Release/reengage pa la switches 

Apply TC corrtction 

Announce ON THE HAY 

Squeala trlgger(s) with aiaing 

point on target 

Continue tracking 

If target Is destroyed or exposure 

is too long, coaaand CEASE FIRE 

If in defensive posture, coaaand 

DRIVER, SACK UP 

Return to defilade, or alternate 

position or seek alternate 

position 
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TC 

ACTIVITY 6. ENGAGE A SINGLE TARGET WITH THE COAX 

Iltut fire CMMnd: GUNNER COAX 

<TARG£T> 

GHR 

Stt/chtck switches: 

' FIRE CONTROL NODE: 

NORMAL 

' LRF ARN: ARN IST RTN 

' GPS: 3X 

. GUN SELECT: COAX 

LDR 

Set GUN/TURRET drive switch on 

POWERED 

OVR 

Maintain steady pUtfora 

Ley gun (sluultaneous with fire 

coMwnd) 

Rettete override Grasp pela switches 

Announce IDENTIFIED 

Switch GPS to 10X 

Evaluate range display 

Lay center of target 

Deprett Use button(i) 

Evaluate range display 

Listen for FIRE 

Announce FIRE 

Monitor/evaluate engagement 

nd CEASE FIRE 

Announce ON THE WAY 

Fire 20-30 rounds (5-6 tracers) 

to destroy/suppress point/area 

targets 

Adjust fire as needed 

Monitor and correct eamo feed 
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ACTIVITY 7.    ENGAGE HULTIPLE TARGETS WITH THE HAIN GUN 

TC GNU LOR OVR 

luue fire coaMnd: GUNNER «AMMO 

<NUM8ER> «TARGETS>,<RIGHT/LEFT> 

<TARGET> FIRST 

Engage first target using 

precljlon gunnery (Option 4.1 

or 4.2) 

Perfon LOR'i actions at described 

In precision gunnery (Option 

4.1 or 4.2) 

Perform DVR'i actions as described 

In precision gunnery (Option 

4.1 or 4.2) 

Engage first target using 

precision gunnery (Option 4.1 

or 4.2) 

If first target Is not destroyed, 

adjust fire (Activity S) 

If first target Is not destroyed, 

adjust fir« (Activity S) 

If first target Is not destroyed, 

perfor« LDR's actions as 

described In Activity S 

If first target Is not destroyed, 

perfon OVR's actions as 

described In Activity S 

If first target is destroyed, 

announce <NEXT> TARGET 

[Continue until all targets art 

destroyed] 

Announce CEASE FIRE 

Engage second target using 

precision gunnery (Option 4.1 

or 4.2) 

Perfon LDR's actions as described 

in precision gunnery (Option 

4.1 or 4.2) 

Perfon DVR's actions as described 

In precision gunnery (Option 

4.1 or 4.2) 
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TC 

Option S.l.    SiwilUrnout tirg«t« 

ACTIVITY 8.    ENCAGE TARGETS WITH THE CAL  .50 (INCLUDING SIMULTANEOUS AND HAIN GUN ENGAGEMENTS) 

      GHR      LOR      OVR 

Itsttt fir* coaMnd:   GUNNER <AHHO>     Engage Mln gun tirgtt using 

<TARGET>, FIRE AND ADJUST 

Continue with Option 8.2 

precisian gunnery (Option 4.1 

or 4.2) 

Adjust fire using standard 

tdjustMnt is described In 

Option S.2 

If target  Is destroyed, announce 

TARGET-CEASE FIRE 

Perfor» LOR's actions as described     Perfor» DVR's actions is described 

In precision gunnery (Option In precision gunntry (Option 

4.1 Of 4.2) 4.1 or 4.2) 

Option 8.2. Cil  .50 tirgtts 

Announce:    CALIBER .50 

Charge TC's weapon 

Lay weapon for deflection 

Estlutc ringt to target 

Ley CUS tight ringt lint on tirgtt 

Adjust flrt If needed Aid In adjusting TC's weapon 

If target Is destroyed, announce 

TC COMPLETE 
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ACTIVITY 9. ENGAGE TARGET(S) USING DEGRADED GUNNERY TECHNIQUES 

Option 9.1. Enoigt tiriwtd) inlna bittlttlaht ounntry 

 TC   GNR    

litut flrt cowMnd: GUNNER 

BATTLESISHT <TARGET> 

Deprest MANUAL RANGE BATTLE SGT 

button 

EttlMtt range to targit 

If  tirgtt Is outside of t ZOO« of 

bittlttlght rang«, enter range 

Chang« using HAN RNG B/S 

ADO/DROP toggle twitch 

Check rang« readout in GPSE 

Set/check twitches: 

' FIRE CONTROL MOOEi NORMAL 

• LRFi SAFE 

' GPS: 3X 

' GUN SELECT: MAIN 

' AMMO SELECT: battlaearry a* 

 LOR  

Perfora LOR'l actions at d«scr1bed 

In precision gunnery (Option 

4.1 or 4.2) 

OVR 

Perfor» DVR't actions as described 

In precision gunnery (Option 

4.1 or 4.2) 

Engage target using precision 

gunnery (Option 4.1 or 4.2) but 

without evaluating LRF display 

Engage target using precision 

gunnery (Option 4.1 or 4.2) but 

without Using to target 
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Option 9.2.   tmiQt Urgtt glvn Imffwtlv« LBf 

 TC      SWL 

If LRF rtlli to function or It 

rendered Ineffective due to 

tnvlroiHNntil condition« or 

battlefield obscurants, TC 

chooses of using one of the 

following techniques: 

Cast 9.2.A.   Us« battloslqht 

gunnery 

Engage target using battleslght 

gunnery (Option 9.1) 

Engage target using battleslght 

gunnery (Option 9.1) 

LOR m 

Perfor» LOR's actions as described    Perfora OVR's actions as described 

In precision gunnery (Option in precision gunnery (Option 

4.1 or 4.2) 4.1 or 4.2) 

Case 9.2.B.   TC Indexes range 

Issue fire conmand:    CONNER <AMH0>     Engage target using precision 

<TMGET> gunnry (Option 4.1 or 4.2) but 

without laslng to target 

EstlHte range to target Announce IDENTIFIED 

Index range using HAN RNG B/S 

ADO/DROP toggle switch 

Case 9.2.C.   GNR Indexes range 

Estlute range to target 

Issue fire coaeand;   GUNNER <AMMO>     Open CCP dooi 

INDEX <RANGE> 

Press RANGE button 

Enter <RANGE> 

Press ENTER button 

Close CCP door 

Engage target using precision 

gunnery (Option 4.1 or 4.2) but 

without laslng to target 

Case 9.2.0.    GNR ■amially applies 

range 

Engage target using GAS (Option Engage target using GAS (Option 

9.10) 9.10) 
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Option 9.3.    tngm tirg«t givtn »ultlplt rtturni fro« LRF 

  TC      Mi IDR DVR 

EstlMte rangt to targtt 

Evaluate ringt display 

Otprtii litt button(t) 

If »ultlple rtturn tytbol appears 

In 6PS, innounct RANGE <IN 

H£TERS> 

Ptrrora LDR't actions as described  Perform DVR's actions as described 

In precision gunnery (Option      In precision gunnery (Option 

4.1 or 4.2) 4.1 or 4.2) 

If rangt apptin Incorrect, aay    Switch LRF setting in accordance 

Instruct 6NR to switch LRF     with TC instructions 

sotting fro« ARH 1ST RTN to ARM 

LAST RTN or v.v. 

U «ultlple rtturn symbol tpptars 

In 6PSE and displayed rangt Is 

outside * 200«, take either one 

of tht following actions: 

Cast 9.3.A. 6unner rtlasts 

Announce RELASE Relay on targtt 

Dtprtss last button(s) 

Cast 9.3.8. TC corrtcts rangt 

Corrtct rangt using HAN RN6 B/S 

ADD/DROP toggle switch 

If displayed rangt is within * 

200B of tstlaattd rangt, 

announce FIRE 

Squeeze trlggtr(s) with reticle on 

targtt 
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Option 9.4.   Enoaot Urgtt olvtn no rdfipt tflipliy (Ion of lybolegy) 

 TC      m  LO« m 

Cm »^.A.    LUtlt or no tit 

£ng<gt target uitng prtclilon 

gunnery (Option 4.1 or 4.2) but 

without evaluating rang« 

Engage target using prtclilon 

gunnery (Option 4.1 or 4.2) 

Perfor» LOR's action! at deicrlbtd 

In precision gunnery (Option 

4.1 or 4.2) 

Perfor» DVR'i actions as described 

in precision gunnery (Option 

4.1 or 4.2) 

Case 9.4.B.    TIM permitting 

Have gunner report range fro« CCP Open CCP door 

Prttl RANfiE button 

Evaluate range Announce range 

Option 9.5.    Engage target given crosswind sensor failure 

If conputer self-test Indicates Open CCP door 

crosswlnd sensor failure, have 

the gunner cancel crosswlnd Press CROSSWIND button 

Input 

Prtss "0" key 

Perfora LOR's actions as described 

in precision gunnery (Option 

4.1 or 4.2) 

Perfora OVR's actions as described 

In precision gunnery (Option 

4.1 or 4.2) 

Prtss ENTER button 

Close CCP door 

Engage targtt using precision 

gunntry (Option 4.1 or 4.2) 

Engagt target using precision 

gunnery (Option 4.1 or 4.2) 
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Option 9.6.    Eng»Qt tiratt Qlv«n cint wntor fillurt 

         TC CHR LDR OVR 

If coapuUr ttlt-tttt Indlctttt 

cant sensor ft Hurt, hivi the 6NR 

cencel cant Input 

Open CCP door 

Press CANT button 

Pe. or« LM't actions tl described 

In precision gunnery (Option 

4.1 or *.Z) 

Perfor» OVR's actions as described 

In precision gunnery (Option 

4.1 or 4.2) 

Press "O" 

Press ENTER button 

Close CCP door 

Announce DRIVER STOP 

Engage target using precision 

gunnery--stationary (Option 4.2 

while lonUorlng GNR's ctnt 

correc'ion 

Hove tank to level ground and 

stop tank 

Engage target using precision 

gunnery--statl0Mry (Option 

If tank Is not on level ground, 

coapensate by ailing 1 all 

hlgh/l ill opposite direction 

of cant per 1000 Mtert In 

range to target 

Option 9.7.    Engage target given lead angle sensor failure 

If computer self-test indicates Open CCP door 

lead angle stntor failure, have 

the 6NR cancel  lead angle input     Press LEAD button 

Perfor« LDR's actions as described     Perfora DVR's actions as described 

in preeiiion gunnery (Option In precision gunnery (Option 

4.2) 4.2) 

Prei» "0" key 

Press ENTER button 

Announce DRIVER STOP 

Engage target using precision 

gunnery--stationary (Option 

4.2) while monitoring lead 

Close CCP door 

Engage target using precision 

gunnery (Option 4.2) but apply 

lead to moving target as 

follows: 

. 2.S alls for sabot 

. 5 alls for HEAT 

Stop taoothly 
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OBtlon 9.1.   EnoKH ttrgtt alvtn 6PS fillurt (diy chininl) 

 TC      6NR LDR PVR 

If no SPS liagt, havi rilR twitch        Engtg« ttrgtti using TIS (Option 

to therwl chinnol and tngogt 4.4) 

ttrgtti «ting TIS (Option 4.4) 

Mrfora LOR't «ctlont tt dttcrlbtd 

In prtcltlon gunntry (Option 

4.1 or 4.1) 

Ptrfor« OVR'l actions at dttcrlbtd 

In prtcltlon gunntry (Option 

4.1 or 4.2) 

Option 9.9.    tngact ttrgtt plvtn 6PS/T15 ftllurt 

If both GPS tnd TIS fall, the TC 

hat tht choice of using ont of 

tht following engagenent 

ttchnlquti: 

Ptrfont LOR't actions at dttcrlbtd 

In prtcltlon gunntry (Option 

4.1 or 4.2) 

Ptrfont DVR't actions tt dttcrlbtd 

In prtcltlon gunntry (Option 

4.1 or 4.2) 

Case 9.9.A.    Utt GAS with 

pracltlon ttchnlqutt 

Engage ttrgtt using GAS gunntry 

(Option 9.10) 

Engage targets using GAS gunntry 

(Option 9.10) 

Cat« 9.9.B.    Uta GAS with 

battleslpht techniques 

Engagt ttrgtt using btttlttlght 

gunntry (Option 9.1) 

Engage ttrgtt using btttlttlght 

gunntry (Option 9.1) but with 

tht GAS instead of tht GPS 
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Option 9.10.   tnmw Uratt uttng 8AS 

 TC  6NR 

EttlNtt ring« to tirgtt 

lit«« fir« conMnd:    GUNNER <AWtt>     S«t/ch«ck iwltchil: 

«TARGET» <RANGE> ' EIRE CONTROL NODE: NORHAL 

' LRF: SAFE 

Uy gun (IIMUIMOUI with flrt ' GUN SELECT: MAIN 

co«Mnd) ' AHHO SELECTi ll announced 

Sight through SAS 

LOR DVR 

Ptrfora LOR'l ictlom «t discrlbed     Perfom LOR'i ictlom ll described 

In prtclilon gunnery (Option In precision gunnery (Option 

4.1 or 4.2) 4.1 or 4.2) 

R«1«ll« override 

Announce FIRE 

Grup pa la switches 

Announce IDENTIFIED 

Liy «nnounced ring« lim on target 

Begin tricking Mvlng target 

Apply lead to »owing target 

L1it«n for FIRE 

Announce ON THE MAY 

Squeeze trlgger(s) with reticle 

lining point on target 

Continue tricking 
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Option 9.11.   tngio« Urott ot»tn itibllliitlon lyitf f»11ur« (in ttratncy rnoit) 

 TC      MR       ID» PVR 

Istut fin coMwnd:    CUNNER <AMM0>     Stt/chtck iwltchti: 

«TARGET» ' FIRE CONTROL MODE: EMERGENCY 

'  LRFi ARN LAST RTN 

' 6PS:  3X 

' GUN SELECT:   HAIN 

' AMMO SELECT: ti announced 

"crforn LDR'i tctloni •• dtierlbtd     Ptrfora DVR's tctloni ti described 

In prtclilon gunnery (Option In precision gunntry (Option 4.1 

4.1 or 4.2) or 4.2) 

Announce CRIVER STOP Sight through GPS Stop smootfily 

Liy gun (sluultaneous with fire 

coaaand) 

Rtleast override Srttp pila iwltchti 

Announce IDENTIFIED 

Announce FIRE 

Begin tricking wvlng tirgtt 

Apply Ittd to aovlng tirgtt 

Listen for FIRE 

Announct ON THE WAY 

Announct DRIVER, MOVE OUT 

Squeeze trlggtr(i) with reticle 

tiling point on tirgtt 

Continue tricking Rtsuat driving 
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Option 9.12.   Enaig« tirgtt glvtn turrtt powr fillurt (In MBUII moU) 

Announc« DRIVER STOP 

Issue flrt CMMnd:   GUNNER <AMMO> 

«TARGET» «DIRECTION» «RANGE» 

8NR 

Stt/chtck swltchts. 

' FIR! CONTROL HOOE: MANUAL 

• 8PS: 3X 

' 6UN SELECT:    MAIN 

' AMMO SELECT: «I tnnounctd 

Sight llrough GAS 

Tnvtrsi/tltvata gun with wnutl 

controls 

j^L OVR 

Porfora LOR'• «ctloni «i doicrlbtd    Stop uoothly 

In prtclilon gunntry (Option 

4.1 or 4.2) 

Pirfora DVR'i ictlont it dttcrlbtd 

In prtclilon gunmry (Option 4.1 

or 4.2) 

Announce IDENTIFIED 

Announce FIRE 

Lay innounced range 11M on target 

Begin tricking Mvlng tirgtt 

Apply lud to Mvlng target 

Listen for FIRE 

Announce ON THE WAY 

Prui elevation knob firing 

»rigger with reticle tiling 

pulnt on ttrget 

If gun falls to fin, vigorously 

turn blasting atchlnt handle 3- 

4  tlMI 

Announce DRIVER HOVE OUT Resune driving 
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ACTIVITY 10. ENGAGE TARGET FROH THE TC POSITIOI? 

TC 

lll«t ont of th« followtng fire 

comnils: 

CM) LOR OVR 

PerforBi LOR't actions at        Ptrforai OVR'l octloni •« 

ducrlbtd In proclilon gunnery    doicrlbtd In prtelilon gunntry 

(Option 4.1 or 4.2) (Option l.l or 4.2) 

C«w 10.A. Gunner cannot Utntlfy  Set/check twltchti: 

tiraet; 

FRON HY POSITION 

FIRE CONTROL WOE: NORMAL 

TIS: STBY/ON 

LRF: ARM LAST RTN 

SPS: 10X 

SUN SELECT: MAIN 

AMMO SELECT: «I «nnounced 

Cue 10.B.    Three-in crew (no 

6NR) 

Announce LOAD <AMMO> 

EstlHte range to target 

Sight through GPSE 

Lay on center Mtt of target 

Oeprett late button 

valuate range display 

I<ke control lay 

Announce ON THE WAY 

Squeeze trigger 

Announce CEASE FIRE 

In three-aan crew arrangement.  TC parforas CNR actions at wall at hit own. 
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ACTIVITY 11.   ASSESS RESULTS OF ENCAGENENT 

TC GNU IDR M 

Alien battle dauge/c<iua1ttis Check/adJuit MRS 

Dtttratiw If and how crm ihould 

bt raorgantzad to fight In I 

thm-Mn configuration 

Check replenljher rtttrvolr 

Rtaov« iptnt casings 

Illut SPOTREP 

Cast 11.A. Statlonai / 

Determine whether to aovt to 

primary, alternate, or 

supplementary firing positions 

Issue driver coaaand Respond to TC driving commands 

Case ll.B. Moving 

Determine changes to route 

Issue driver comnd Respond to TC driving commands 

Determine appropriate ammo for 

anticipated targets 

Announce PREPARE BATTLECARRY 

«AMMO» or RELOAD <AMfiO> Index battlecerry ammo 

Enter battlecerry rang« using the 

MANUAL BATTLE SGT ADD/DROP Announce <AMHO> INDEXED 

toggle switch 

Load announced round tl described 

in precision gunnery (Option 

4.1 or 4.Z) 

Announce loading status 
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Table B-l 

Frequency, Performance, and Predicted Performance of Ml Tasks 
Listed in Rank Order for each Variable 

Freauencv Performance Predicted Pei 'formance3 

Rank Mean Mean 
Order Task Frequency0 Task Performance0 Task Estimate Residuald 

1 48 1.545 48 2.444 18 3.403 -0.546 
2 68 1.652 3 2.450 3 2.880 -0.430 
3 *25* 1.739 68 2.556 2 3.113 -0.385 
4 10 1.773 8 2.714 17 3.447 -0.356 
5 3 1.783 2 2.727 1 3.214 -0.351 
6 4 1.78? 4 2.762 66 3.154 -0.336 
7 *23* 1.913 66 2.818 8 3.047 -0.333 
8 33 2.000 10 2.842 54 3.489 -0.298 
9 *51* 2.045 18 2.857 19 3.556 -0.295 

10 8 2.087 1 2.864 48 2.737 -0.293 
11 37 2.174 33 2.905 53 3.433 -0.283 
12 *57* 2.190 56 2.944 *65* 3.363 -0.252 
13 *22* 2.217 *64* 2.955 68 2.803 -0.248 
14 2 2.217 17 3.091 *64* 3.195 -0.240 
15 66 2.304 *57* 3.111 56 3.161 -0.216 
16 62 2.304 *65* 3.111 15 3.372 -0.191 
17 56 2.318 53 3.150 9 3.335 -0.145 
18 *47* 2.318 *25* 3.158 38 3.556 -0.121 
19 *64* 2.391 15 3.182 *31* 3.640 -0.119 
20 61 2.391 9 3.190 4 2.880 -0.118 
21 6 2.391 54 3.190 16 3.340 -0.113 
22 *27* 2.409 36 3.227 33 3.001 -0.097 
23 1 2.435 16 3.227 *42* 3.447 -0.083 
24 59 2.455 67 3.227 46 3.366 -0.081 
25 *24* 2.478 19 3.261 67 3.306 -0.079 
26 36 2.591 46 3.286 41 3.680 -0.071 
27 13 2.609 12 3.364 7 3.474 -0.065 
29 67 2.652 *24* 3.364 36 3.281 -0.054 
30 32 2.696 *42* 3.364 50 3.462 -0.041 
31 9 2.727 *51* 3.368 10 2.875 -0.033 
32 16 2.739 7 3.409 40 3.676 

(table 

-0.024 

continues) 
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Freauencv Performance Predicted Pe rformance3 

Rank Mean Mean 
Order Task Frequency0 Task Performance0 Task Estimate Residuald 

33 *65* 2.800 50 3.421 *43* 3.447 -0.018 
34 46 2.810 *23* 3.421 12 3.370 -0.006 
35 12 2.818 *22* 3.429 28 3.447 0.008 
36 15 2.826 *43* 3.429 *57* 3.099 0.012 
37 18 2.913 38 3.435 11 3.418 0.017 
38 14 2.913 11 3.435 60 3.462 0.038 
39 *49* 2.952 59 3.444 *30* 3.694 0.045 
28 *52* 2.619 13 3.364 29 3.585 -0.064 
40 11 2.957 14 3.455 45 3.619 0.048 
41 *26* 2.957 28 3.455 14 3.403 0.051 
42 53 3.000 *52* 3.474 39 3.683 0.056 
43 55 3.000 37 3.476 13 3.288 0.075 
44 28 3.043 61 3.478 21 3.523 0.086 
45 *42* 3.043 60 3.500 35 3.683 0.090 
46 63 3.043 *31* 3.522 55 3.433 0.091 
47 17 3.043 29 3.522 *44* 3.511 0.108 
48 *43* 3.043 55 3.524 20 3.534 0.118 
49 60 3.091 32 3.524 *24* 3.233 0.130 
50 50 3.091 6 3.545 *49* 3.417 0.139 
51 7 3.130 62 3.550 63 3.447 0.153 
52 54 3.182 ♦49* 3.556 34 3.672 0.154 
53 58 3.227 *47* 3.600 *52* 3.293 0.181 
54 *44* 3.261 63 3.600 32 3.323 0.201 
55 21 3.304 41 3.609 5 3.581 0.202 
56 20 3.348 21 3.609 59 3.223 0.222 
57 19 3.435 *27* 3.619 58 3.502 0.225 
58 38 3.435 *44* 3.619 *26* 3.418 0.234 
59 5 3.545 40 3.652 61 3.195 0.284 
60 29 3.565 *26* 3.652 *25* 2.855 0.303 
61 45 3.739 20 3.652 *22* 3.113 0.316 
62 *31* 3.870 45 3.667 *51* 3.025 0.343 
63 34 4.130 58 3.727 6 3.195 0.351 
64 40 4.174 *30* -.739 37 3.091 

i 

0.385 

(table continues 
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Freauencv Performance Predicted Performance3 

Rank 
Order 

Mean 
Task Frequency0 

Mean 
Task Performance0 Task Estimate Residuald 

65 
66 
67 
68 

41    4.217 
39    4.261 
35    4.261 

*30*   4.522 

39   3.739 
35   3.773 
5   3.783 

34   3.826 

62   3.154   0.396 
*27*   3.203   0.416 
*47*   3.161   0.439 
*23*   2.954   0.467 

Notes. Task means are based 1 on 23 supervisor1 s ratings of 11 drivers, 8 
loaders, 2 gunners and 2 "others," all "recent" 0SUT graduates. Task titles 
are identified in the following table. Asterisks surround tasks which are 
contained in the gunnery analysis. 

aTask mean performance estimated with a curvilinear function of task 
frequency. Multiple R is .72, with curve component significant at £ < .05. 

^Ordered from low to high frequency. 

c0rdered from low to high performance. 

^Ordered from performance below that expected based on frequency to 
performance above that expected based on frequency. 
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Table B-2 

List of 19K OSUT Tasks 

Task 
Number   Task Title 

1. PERFORM OPERATOR'S MAINT ON AN M16A1 RIFLE, MAGAZIN^    AND AMMO 
2. LOAD, REDUCE A STOPPAGE AND CLEAR AN M16A1 RIFLE 
3. BATTLESIGHT ZERO AN M16A1 RIFLE 
4. ENGAGE TARGETS WITH AN M16A1 RIFLE 
5. PERFORM OPERATOR MAINT ON A CAL 45 PISTOL 
6. ENGAGE TARGETS WITH A CAL 45 PISTOL 
7. SET HEADSPACE AND TIMING ON A CAL  .50 MG 
8. ESTIMATE RANGE 
9. COMMUNICATE USING VISUAL SIGNALLING TECHNIQUES 

10. CONSTRUCT INDIVIDUAL FIGHTING POSITIONS 
11. IDENTIFY TERRAIN FEATURES ON A MAP 
12. DETERMINE THE GRID COORDINATES ON A MILITARY MAP 
13. MEASURE DISTANCE ON A MAP 
14. USE CHALLENGE AND PASSWORD 
15. SEND A RADIO MESSAGE 
16. MOUNT RADIO SET AN/VRC-64 OR 53 OR AN/GRC-160 OR 12$ 
17. PREPARE/OPERATE FM RADIO SETS 
18. PERFORM PMCS ON AN/VRC-64 OR 53 OR AN/GRC-160 OR 12$ 
19. OPERATE INTERCOMMUNICATION SET AN/VIC-1 IN AN Ml TAJL 
20. INSTALL/REMOVE THE M240 COAX MG ON AN Ml TANK    * 
21. PERFORM OPERATOR MAINT ON AN M240/240C MACHINEGUN 
22. ZERO THE M240 COAX MG ON AN Ml/Ml Al TANK 
23. ENGAGE TARGETS WITH THE M240 COAX MG FROM THE GUNN^,«. STATION ON AN 

M1/M1A1 TANK 3 

24. CLEAR AN M240 COAX TO PREVENT ACCIDENTAL DISCHARGE OM AN MI/MIAI TANK 
25. ENGAGE TARGETS WITH THE M240 MG FROM THE LOADER'S St^jON ON AN 

M1/M1A1 TANK *' 
26. INSTALL/REMOVE THE M240 LOADER'S MG ON AN Ml/MlAl U,^ 
27. INSPECT AMMO AND PREP FOR STOWING ^ 
28. MAINTAIN OPERATOR'S PART OF EQUIPMENT RECORD HOLDER 
29. PERFORM PREVENTIVE MAINT ON BASIC ISSUE ITEMS 
30. START/STOP THE ENGINE ON AN M1/M1A1 TANK 
31. DRIVE AN M1/M1A1 TANK 
32. SLAVE START AN M1/M1A1 TANK 
33. PERFORM FUEL TRANSFER PROCEDURES ON AN M1/M1A1 TANK 
34. PREPARE DRIVER STATION FOR OPERATION ON AN Ml/MlAl KMK 
35. SECURE DRIVER STATION ON AN Ml/MlAl TANK        *" 
36. OPERATE THE AV/VVS-2 NIGHT VISION VIEWER IN DRIVER'^ uATCH Qw AN 

Ml/MlAl TANK H^    " A 

(Mblecontinues) 
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Task 
Number Task Title 

37. REMOVE/INST/»!'. TRACK BLOCKS ON AN M1/M1A1 TANK 
38. TROUBLESHOOT THE M1/M1A1 TANK USING DRIVER'S CONTROL PANEL 

WARNING/CAUTION LIGHTS 
39. PERFORM BEFORE OPERATION CHECKS AND SERVICES ON AN M1/M1A1 TANK 
40. PERFORM DURING OPERATION CHECKS AND SERVICES ON AN M1/M1A1 TANK 
41. PERFORM AFTER OPERATION CHECKS AND SERVICES ON AN M1/M1A1 TANK 
42. PERFORM GUNNER'S/LOADER'S PREVENTIVE MAINT PREPARE-TO-FIRE CHECKS/ 

SERVICES ON AN M1/M1A1 TANK 
43. PERFORM GUNNER'S/LOADER'S PREVENTIVE MAINT AFTER FIRING 

CHECKS/SERVICES ON AN M1/M1A1 TANK 
44. PREPARE LOADER'S STATION FOR OPERATION ON AN M1/M1A1 TANK 
45. SECURE LOADER'S STATION ON AN M1/M1A1 TANK 
46. PERFORM OPERATOR MAINT ON THE 105-MM BREECHBLOCK ASSEMBLY ON AN Ml 

TANK 
47. LOAD/UNLOAD THE 105-MM MAIN GUN ON AN Ml TANK 
48. LOAD/UNLOAD AN M250 GRENADE LAUNCHER ON AN M1/M1A1 TANK 
49. PREPARE GUNNER'S STATION FOR OPERATION ON AN M1/M1A1 TANK 
50. SECURE GUNNER'S STATION ON AN M1/M1A1 TANK 
51. ENGAGE TARGETS WITH THE MAIN GUN FROM THE GUNNER'S STATION ON AN 

M1/M1A1 TANK 
52. STOW AMMUNITION ON AN M1/M1A1 TANK 
53. PREPARE GUNNER'S/LOADER'S WEAPONS FOR TRAVEL ON AN M1/M1A1 TANK 
54. SERVICE THE PRECLEANER ON AN Ml/Ml Al TANK 
55. CLEAN/SERVICE THE 105-MM MAIN GUN ON AN Ml TANK 
56. OPERATE THE 6PFU ON AN Ml TANK 
57. BORESIGHT/SYSTEM CALIBRATE AN M1/M1A1 TANK 
58. REFUEL AN M1/M1A1 TANK 
59. UNLOCK STUCK PARKING BRAKE ON AN Ml TANK 
60. SERVICE THE AIR INDUCTION SYSTEM ON AN Ml TANK 
61. PREPARE AN Ml TANK FOR POWERPACK REMOVAL 
62. CLEAR A CAL .50 M2 HB MG TO PREVENT ACCIDENTAL DISCHARGE 
63. MAINTAIN A CAL .50 M2 HB MG ON AN Ml/Ml Al TANK 
64. VISUALLY IDENTIFY THREAT AIRCRAFT 
65. RECOGNIZE/IDENTIFY FRIENDLY AND THREAT ARMORED VEHICLES 
66. CAMOUFLAGE EQUIPMENT 
67. CAMOUFLAGE YOUR DEFENSIVE POSITION 
68. LOAD/UNLOAD AND CLEAR AN M203 GRENADE LAUNCHER 
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Table B-3 

Descriptive Statistics for 68 19K OSUT Tasks 

Mean    S.O.  Minimum  Maximum 

Frequency 2.82 0.69 1.54 4.52 

Importance 3.83 0.33 2.68 4.39 

Performance 3.32 0.33 2.44 3.83 
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REVIEW OF RESEARCH RELATED TO GUNNERY SKILL 
AND KNOWLEDGE COMPONENTS 

As stated in the text of the report, we examined the literature on 
generally acknowledge skill and knowledge components of armor gunnery. For 
each component, we attempted to answer the following questions: (a) Is there 
evidence for any relatioship between the skill/knowledge and gunnery 
performance, and (b) is the skill/knowledge trainable? The literature on each 
component is discussed separately below. 

Target Aciuisition 

According to FM 1/-12-1, target acquisition can be broken down into six 
steps: crew search, detection, location, identification, classification, and 
confirmation. However, the middle three steps (detection, location, and 
identification), which define the three phases of target acquisition, are the 
core concepts in target acquisition. In fact, FM 17-12-1 defines target 
acquisition as "...the timely detection, location, and identification of 
targets in sufficient detail to permit accurate attack by either direct fire 
or supporting weapons" (p. 2-2). 

Crew Search 

Crew search refers to the collective efforts of a tank crew to 
systematically search the assigned areas of observation in order to acquire 
targets. In addition to perceptual skill required by this component, 
crewmembers must alsi» know the sectors of observation along with specific 
ground and air search techniques. There is no research that relates these 
search skills and knowledges to gunnery performance; nor is there research on 
the trainability of these hypothesized components of gunnery proficiency. 

Detection 

Detection is the first of the three phases of target acquisition and is 
defined as "...the discovery, by any means available (sight, sound, smell), of 
any phenomena (personnel, equipment, objects) of potential military 
significance" (FM 17-12-1, p. 2-2). Detection occurs as a direct result of 
observing a target signature, which is an observable indicator of the presence 
of a potential target. Examples of target signatures include soldier 
footprints and the loud dull report indicating artillery. 

Campbell and Black (1982) investigated the relationship between job 
sample performance and performance in training for a sample of soldiers in 
Basic Armor Training (BAT). Job sample testing was accomplished during the 
days prior to the start of training. Among the five job sample tests was one 
in which the soldiers were required to search a slide presentation using 
simulated gunner controls and sights in order to locate a partially hidden 
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target. Job sample performance was measured in terms time to locate the 
target and whether or not the subject located the target (laid reticle "at or 
near" target). Thus, the emphasis on this job sample was on correct detection 
of the target rather than the precision of the lay. The target location times 
were significantly correlated with student rankings as provided by 
instructors. The correlation was negative, as expected, indicating that 
higher ranks were associated with lower target detection times. However, 
target detection was not related to the other proficiency criteria: 
performance on mid- and end-of-cycle tests and main gun firing on Table VII. 

Biers and Sauer (1982) similarly tested experienced tank commanders and 
gunners on a microcomputer-based job sample that measured some aspects of the 
target detection skill. As in the previously described job sample, potential 
targets were presented on photographic slides. Subjects began their search 
under simulated 3X magnification. They indicated target location by 
manipulating a joystick under microcomputer control to lay a simulated reticle 
on the target. The job sample procedure then called for subjects to switch to 
10X magnification and relay the reticle. Once the reticle was centered on the 
target, the subject pressed a button labeled LASER. If invalid range data 
appeared as a result, the procedure called for the subject to press the laser 
a second time. If, however, valid range data were obtained, the subjects were 
to press another button labeled FIRE. Performance measures included distance 
from reticle to target (accuracy) and time to press 10X, LASER, and/or FIRE 
buttons (speed). The accuracy of procedures was also scored, but these 
measures are not relevant to target detection. These measures were correlated 
with self-reports of success at annual gunnery qualifications. Although the 
relationships were generally in the expected direction (i.e., good job sample 
performance associated with good gunnery scores), none of the relationships 
was statistically significant. 

Black and Mitchell (1986) extended the work of Biers and Sauer by testing 
gunners on two job samples related to target detection. One job sample was 
the microcomputer-based job sample described above. The other was an 
analogous detection-like hands-on task using the Ml tank and an M55 laser 
boresighted with the main gun. Target scenes were presented by projector on a 
screen and viewed through the Ml sights. As above, speed and accuracy 
measures were recorded although the speed measures are the more relevant to 
target detection. Their results indicated that the hands-on and the 
computerized task were correlated with one another indicating that they tapped 
similar skills. However, there were no correlations between performance on 
either job sample and supervisor ratings of gunner performance. Black and 
Mitchell also examined records of actual (not recalled) performance of gunners 
on on their most recent Table VIII. They found that a positive relationship 
between speed on the hands-on job sample and percent hits in the night portion 
of Table VIII, which approached significance at the .05 level. There were no 
other significant relationships between gunnery scores and either joo sample. 

Over a series of eight experiments, Wolff and colleagues studied target 
detection training. In the first study, Stark, Wolff, and Haggard (1961) 
examined performance before and after classroom training using slides and 
movies. Their results showed that a reliable increase in performance between 
the two testings. Furthermore, comparison of posttraining performance between 
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a group receiving the pretest and one not receiving a pretest indicated no 
differences. The lack of differences indicated that the increase in 
performance could not entirely be due to the effects of repeated testing. A 
later study (Wolff & Van Loo, 1962) compared performance of subjects who were 
trained under different response conditions. Their results indicated that 
active responding by students using a response box to indicate the location of 
detected targets 25 percent over comparable conditions. Final!v, the last 
study in the series (Wolff, Burnstein, Haggard, & Van Loo, 1962) indicated 
similar differences using a field test criterion. The field test stimuli 
consisted of actual stationary military targets at distances of 200 to 1500 
yards. Students were instructed to detect and identify targets during the 60 
sees allotted for each of the 21 presentations. Three training conditions 
were compared: classroom training with active participation, classroom 
without active participation, and a no training condtrol. Results indicated 
that classroom training with active participation produced superior detection 
performance. 

Kottas and Bessemer (1983) also showed increases in target detection over 
trials for BAT students viewing targets through simulated optical and thermal 
sights. Their results indicated that alternating between optical and thermal 
sights produced better performance than either optical alone and thermal 
alone. However, the increase in accuracy associated with the alternating 
strategy occurs at the expense of an increase in time to detect. The fastest 
time occurred when using the optical sights alone. Performance using the 
thermal sights was initially poor but improved over time. An obvious question 
from this research is whether or not good gunners use an alternating 
optical/thermal strategy to detect targets in more realistic conditions. This 
question has not been addressed thusfar. 

In conclusion, the research on target detection was mixed: One study 
showed a relationship to subjective ratings of performance in training; 
another showed some evidence of a relationship to actual gunnery performance. 
However, other studies failed to find those same relationships. On the other 
hand, there is rather convincing evidence that target detection is a trainable 
skill. 

Location 

Location, the second phase of target acquisition, refers to the 
determination of where the target is on the battlefield. Location is usually 
indicated by the tank commander using his controls to orient the gun in the 
general location of the target. The gunner then makes a final and more 
precise lay of the reticle on the target. In addition, FM 17-12-1 describes 
other methods for locating targets: clock, sector, traverse, reference point, 
and grid methods. No research has been performed to assess the relationship 
between the skills and knowledges related to locating targets and gunnery 
performance. 
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Identification 

Identification refers to the to the process of identifying a potential 

object, e.g., T72 or M113. 

Olson, Goss, and Voiers (1958) examined the detection and identification 
of either a M48 tank or 2 1/2 ton truck. Among the more interesting findings 
was that the ranges at which the soldiers detected targets and identified 
targets were virtually identical. The authors cautioned that this may not be 
true with a larger sample of vehicles with which the soldiers were less 
familiar. Subjects were tested in groups of 10. The difference between the 
range at which the first observer detected/identified test vehicles and the 
range at which the fifth (median) observer identified the vehicle was about 
200 yards. This finding indicates considerable individual differences on this 
target identification skills. 

Graham (1986) examined the relationship between target identification and 
gunnery proficiency using the Unit Conduct of Fire Trainer (U-COFT). Target 
identification was defined as the time from when a target first appears to 
when the gunner announces "identified." Thus, as in the previous study, 
identification was confounded with the detection process. Three criteria of 
gunnery proficiency were measured: hit rate, reticle aim score, and opening 
time. Opening time is a speed measure of gunnery performance and is defined 
as the time from target appearance to firing the first round. Not 
surprisingly, target identification time was positively related to opening 
time, since opening time is contaminated with the time required to identify 
the target. Reticle aim scores are composite measures computed from opening 
time, time to kill, and reticle aim error. Identification time was positively 
related to this composite measure, which again was contaminated with predictor 
variance. In contrast, the third criterion (hit rate) was not contaminated 
with identification time. However, the results indicated that identification 
time and hit rate were not related. 

Warnick, Chaistain, and Ton (1979) demonstrated that recognition and 
identification skills can be trained. Their subjects were Army helicopter 
pilots who were tested on those skills by viewing model vehicles through 
COBRA/TOW weapons sights. All subjects were initially pretested on 
recognition and identification without receiving feedback on their responses. 
They were then trained on the skills, which essentially consisted of practice 
on recognizing id identifying the model vehicles with feedback until they 
reached a perfo.  ce criterion of two consecutive perfect trials. They were 
then posttested on the vehicles, again without feedback. The results 
indicated substantial gains in recognition and identification performance. 

To summarize, there is some evidence that the speed of target 
identification may be related to speed measures of gunnery proficiency; 
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however, the interpretation of this effect is compromised by problems in 
criterion contamination. On the other hand, there is rather good evidence 
that target identification is trainable. 

Classification 

The tank commander estimates the danger of potential targets by 
classifying each as either most dangerous, dangerous, or least dangerous. 
Most dangerous targets are targets with armor-defeating capabilities that 
appear to be readying to engage the tank. Dangerous targets are also targets 
with armor-defeating capabilities but do not appear to be presently engaging 
the tank. Least dangerous targets are those without armor-defeating weapon 
system but can report the tank to a threat vehicle that has such capabilities. 
These estimates are then used to determine engagement priorities. 

Biers and Sauer (1982) tested tank commanders and gunners on their 
abilities to classify targets by presenting them slides of three threat 
vehicles. They were asked to identify the most dangerous vehicle by 
depressing a button corresponding to the vehicle. Both speed and accuracy 
measures were obtained from this job sample. These measures were correlated 
with past success in gunnery qr'lification. The experimenters obtained the 
expected positive correlations between speed of decision making and gunnery 
qualification scores. The results were opposite from expectations: 
performance on the classification job sample were negatively correlated with 
gunnery scores. However, neither of these relationships was significant. The 
experimenters speculated that the negative relationship may be due to the fact 
that gunnery engagement strategies may run counter to doctrine on threat 
classification. For instance, the more successful crews may open fire on any 
reasonable target rather than wasting time on this decision. 

To test the trainability of the decision making skills. Biers and Sauer 
compared the performance of tank commanders and gunners. Presumably tank 
commanders have had more experience making this judgment and should perform 
better. The results did not confirm this expectation: tank commander and 
gunner performances were essentially equal. This finding was used to support 
the previous contention that tank commanders who are successful on Table VIII 
do not bother to classify targets. That is, the failure to find differences 
between groups may not indicate that the skill is untrainable; rather, that it 
is irrelevant to gunnery performance as defined by Table VIII. 

Thus, the research literature failed to indicate a relationship between 
target classification and gunnery proficiency, nor was there evidence of 
systematic increases in target classification skill as a function of 
experience. 
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Range Determination 

The laser range finder in the Ml tank is used to rapidly and accurately 
determine the range to a target. Consequently, tank gunnery performance on 
the Ml is not as dependent on the tank commander's range determination skills 
as it might be for less sophisticated tanks. Nevertheless, there are 
situations in which range determination skills are important to Ml gunnery. 
For instance, the tank commander uses his own estimates of range to verify 
returns from the laser range finder. In addition, range determination becomes 
crucial if the laser range finder becomes inoperable. 

Kress (1981) correlated performance of tank commanders on a range 
estimation job sample and M60A1 gunnery performance on Table VIII. The range 
estimation job sample required tank commanders to estimate the range to full 
scale target panels under both aided with the M60A1 coincidence range finder 
and unaided with the range finder. Accuracy of job sample performance was 
within standards of +/- 3% error for aided range estimations and +/- 20% error 
for unaided estimations. However, neither aided nor unaided range estimation 
performance was significantly related to Table VIII performance. 

It is not even clear whether or not range estimation is a trainable 
skill. Stark, Wolff, and Haggard (1961) measured the accuracy of range 
estimations both before and after receiving a range estimation training 
program. Because the data were skewed by extreme scores, nonparametric tests 
were used to test the significant between groups. The analyses indicated no 
differences in median accuracy; however, there was a reliable decrease in the 
range of scores as a function of training. 

In summary, then, the literature did not indicate that skill in ranging 
is related to gunnery performance. There was also no evidence that range 
estimation is a trainable skill. 

Knowledge of the Fire Control System 

This category refers to crucial gunner and tank commander knowledges 
concerning the operation and capabilities of the fire control system. These 
knowledges form the basis of gunnery decision making that "...directly impacts 
on target engagement outcomes—both in terms of target destruction and crew 
survival" (Kraemer, 1984, p. 4). Because of the complexity of these 
knowledges and their obvious combat criticality, ARI developed training 
materials to sustain and enrich these knowledges for the Ml tank (Silbernagel, 
Vaughan, & Schaefer, 1982) and for the M60A3 (Kraemer, 1984). The training 
materials for the Ml and M60A3 are similarly organized around the following 
topics and subtopics: 
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. Fire Commands 
- Overview of Fire Commands 
- Classifying Threats 
- Ammunition/Weapon Selection 
- Fire Command Elements and Sequence 
- Single Target Engagements 
- Multiple/simultaneous Target Engagements 

. Degraded Mode Gunnery 
- Ml Gunnery Systems 
- Non-immediate Engagements 
- Immediate Engagements 

. Multiple Returns 

Excluding threat classification, which was previously discussed, there is 
no research that relates tank commander or gunner knowledge of the fire 
control system and gunnery performance. There is, however, some research on 
the trainability of these knowledges. Silbernagel et al. (1982) showed 
significant gains in performance from pre- to posttests on Ml fire control 
system knowledges as a result of working through each of the knowledge 
booklets. In contrast, Kraeraer (1984) failed to show similar performance 
gains on the M60A3 knowledge booklets. The crucial difference between the two 
studies appears to be that Kraemer (1984) permitted soldiers to study the 
booklets on their own time. As a result, according to post-experimental 
questionnaire responses, most of the soldiers who were issued booklets failed 
to complete both knowledge and scenario portions of the booklets. 

Firing the Initial Round 

Firing an initial round at a target requires two distinct skill/knowledge 
components. The first component is the knowledge of the appropriate sight 
picture. "Sight picture" refers to the relationship between reticle and 
target. The second component is the psychomotor skill involved in operating 
the gunner or tank commander control handles so that the appropriate sight 
picture is achieved.  This skill is commonly referred to as "tracking." The 
following discussion is organized according to these two components. 

Some of the following research examines the relationship between gunnery 
proficiency and performance on a job sample that simulates either stationary 
or moving engagements. Although both knowledge of sight picture and tracking 
skill are necessary for both moving and stationary engagements, their relative 
criticality differs between these two types of engagements. For stationary 
engagement;, knowledge of the sight picture predominates with tracking skill 
being relatively inconsequential. Consequently, stationary job samples that 
involve simulation of stationary engagements are discussed below under 
knowledge of sight picture. For moving engagements, tracking skill becomes 
more important. Thus, moving engagements are discussed under the latter 
topic. 

C-9 



Sight Picture/Stationary Enpaoements 

Kress (1981) examined the relationship between gunners' knowledge of 
appropriate sight pictures and their performance on Table VIII. Gunners were 
tested by having them demonstrate the appropriate reticle/target relation by 
positioning a the reticle, drawn on a clear plastic overlay, on top of line 
drawing of a target. The engagement conditions were defined by a fire command 
that was printed on the target background. The percent correct on this job 
sample was computed for each subject and correlated with six measures of Table 
VIII gunnery performance. None of the correlations were significant. 

Eaton (1978) tested the ability of the gunner to initially lay on a 
stationary target using the Willey Burst-on-Target (BOT) trainer. His results 
indicated that faster BOT times were significantly associated with a greater 
number of successful Table VIII battlesight engagements. However, BOT 
performance was not related to the speed of Table VIII battlesight 
engagements. Further, BOT performance was not related to Table V (subcaliber) 
performance. 

Eaton, Johnson, and Black (1980) measured the relationship between a 
"center-of-mass" job sample and gunnery performance on a modified Table VI. 
In the job sample, the reticle of the Willey BOT trainer is placed in the 
middle of four tank silhouettes. At a signal, the subject was told to 
manipulate the control handles such that the reticle was laid on the center of 
mass one of the four targets. Both speed and accuracy measures were taken. 
Two groups of BAT students received job samples either before the start of 
training or after eight weeks of training. Comparisons of the two groups 
showed that BAT students made significantly fewer errors than Reception 
Station personnel on the center-of-mass job sample, but that the two groups 
did not differ in speed of performance. Correlational analyses failed to 
reveal a relationship between the job sample and gunnery performanr«». 

Biers and Sauer (1982) examined the relationship between a stationary 
engagement job sample and gunnery performance defined by the most recent 
gunnery qualification score. This job sample was intended to capture the tank 
commander's skill in providing an initial lay on the target. Their job sample 
required gunners and tank commanders to use actual Ml tank commander sights 
and controls to lay the reticle on a slide projection of a black dot. As 
before, both speed and accuracy measures were obtained from the job sample. 
As expected, tank commanders were significantly faster and more accurate than 
gunners a+ this job sample since they have more experience at using the 
commanders sights and controls. The only significant relationship between the 
job sample time and gunnery qualification performance was that for those 
qualifying at the gunner station; however, the relationship was opposite from 
the predicted direction: Longer gun lay times were associated with higher 
qualification scores and vice versa. 

Kress (1981) tested the relationship between a stationary engagement job 
sample and gunnery performance. Skill at stationary engagements was tested by 
having gunners fire at reflective targets using an M55 laser mounted coaxially 
with the main gun. The results indicated that job sample performance was 
significantly correlated with time measures derived from Table VIII. As 
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expected, gunners taking more time to complete the stationary engagement job 
sample also took more time to complete Table VIII engagements. A less 
expected finding was that gunners who were more accurate at the stationary 
engagement job sample took more time to complete Table VIII engagements. 

In summary, the research data failed to show a relationship between sight 
picture knowledge and gunnery performance. When this knowledge is combined 
with the minimal tracking skill required in stationary engagements, the 
predictive relationship to gunnery performance is quite mixed: One study 
fails to show a relationship, others found significant relationships in the 
expected direction, while still others found signficant relationships in 
unexpected directions. Nevertheless, the research findings were relatively 
unambiguous that stationary tracking skill is trainable. 

Tracking/Moving Engagements 

Eaton, Johnson, and Black (1980) found that tracking performance on a job 
sample test (diamond, but not circle, pattern on Willey BOT) was correlated 
with performance on a modified Table VI. In other words, good gunners 
evidenced better tracking skill. This relationship cross-validated across all 
three phases of the research. However, they found conflicting evidence as to 
whether or not this skill is trainable. They found no differences between 
gunners and loaders who presumably differ in gunnery training and experience 
(Phase II). In contrast, a longitudinal comparison (Phase III) showed 
differences between subjects in the Reception Station and subjects who had 
completed 8 weeks of BAT. 

Campbell and Black (1982) modified the diamond tracking task described by 
Eaton et al. and used it as a job sample for predicting entry level training 
performance. The results showed an inconsistent relationship between the 
tracking job sample and training performance across the two companies of Ml 
crewmen that were tested. The first company showed a significant positive 
relationship between tracking accuracy and training performance defined by the 
instructor rankings and course tests. In contrast, the second company showed 
a significant positive relationship between tracking speed and training 
performance defined by the instructor rankings only. Neither company 
demonstrated a significant correlation between performance on the diamond 
tracking job sample and gunnery performance. 

Two studies (Biers & Sauer, 1982; Black & Mitchell, 1986) examined the 
relationship between a computerized target tracking task and gunnery 
performance. The task required armor crewmen to track a randomly moving dot 
on a computer monitor with a joystick. Correlational analyses in both studies 
indicated no significant relationships between performance on this job sample 
and gunnery qualification scores. However, there was evidence that the 
computerized tracking task was not an appropriate job sample for tracking the 
in Ml: (a) Biers and Sauer demonstrated that less experienced personnel 
(drivers and loaders) performed significantly better than ^»rsonnel who should 
have more experience with the Ml sights and controls (gunners and tank 
commanders); and (b) Black and Mitchell failed to demonstrati a relationship 
betwen the computerized tracking sample and the hands-on job sample (described 

C-ll 



below) which is more similar to the actual task. Biers and Sauer noted that 
stimulus-response relationships required by the Job sample were not analogous 
to those required in the actual tank, which may have caused negative transfer 
from the tank to the job sample. 

These same two studies studied the relationship between a hands-on 
tracking task wherein armor crewmen were required to follow a "snakeboard" 
track using both the gunner and tank commander sights and controls on an 
actual Ml. Both studies found a relationship between performance on the 
tracking job sample and gunnery performance, but the relatioships were not 
consistent. Biers and Sauer (1982) found a relationship between the total 
number of hits on the Job sample and the most recent qualification score while 
the subject was in the tank commander's seat. However, this relationship is 
opposite from expectations, i.e., lower numbers of job sample hits was 
associated with higher qualification scores. In contrast. Black and Mitchell 
(1986) showed a significant relation between performance on the job sample and 
performance on the night portion of Table VIII. 

Kress (1981) also found some significant and predictable relationships 
when tracking skill was measured within the context of a moving target 
engagement job sample. As in the stationary engagement job sample described 
above, his gunners were tested in their speed and accuracy at using an M55 
laser to hit reflective targets. In the present sample, however, the targets 
were moved either to the left or right. Although speed measures derived from 
job sample performance did not significantly correlate with Table VIII 
performance, the job sample accuracy measures evidenced some rather strong 
relationships with Table VIII performance measures: the percent of hits, the 
percent of target hits, and the percent of target engagements. 

The research described above concerns tracking targets from a stationary 
tank, i.e., stationary/moving engagements. In contrast, Harris, Melching, 
Morrison, and Goldberg (1982) addressed the specific issue of training gunnery 
from a moving platform, i.e., moving/moving engagements. Harris et al. 
identified two sources of "error" input that operate during tracking to draw 
the reticle off target. The first source of error is due to the movement of 
the target relative to the firing tank. This sort of error is common to both 
stationary/moving and moving/moving engagements. Moving/moving engagements 
have an additional source of error: that caused by the movement of the firing 
tank. Their training program consisted of a knowledge component that 
presented moving platform gunnery principles and a practice component that 
employed a simple response device for practicing moving/moving skills. 
However, results from an evaluation of the training program failed to provide 
evidence that moving platform gunnery skills can be trained: Performance on 
the practice device did not improve over trials, and moving/moving skills did 
not transfer to the criterion performance device, the Fire Control Combat 
Simulator (FCCS), which simulates moving/moving engagements. 

In summary, there was some evidence that tracking skill correlates with 
gunnery performance although this relationship was not found in one study 
(Biers & Sauer, 1982). It also appears that tracking is a trainable skill. 
In the context of moving engagements, the findings are again mixed: While one 
study found a predictable and strong relationship between tracking moving 
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targets and gunnery performance (good tracking associated with good gunnery), 
another showed opposite relationships (good tracking associated with poor 
gunnery). Finally, the timing skills required in moving/moving engagements 
may not be trainable. 

Firing Subsequent Rounds 

Although tank fire control systems have become increasingly accurate, 
tank gunners do not always hit designated targets on the first round fired. 
There are two identifiable skill/knowledge components that are associated with 
firing subsequent rounds at the target: (a) observing the initial round, 
which is primarily perceptual in nature; and (b) adjustment techniques, which 
is primarily a knowledge-based activity. These two topics are discussed 
below. 

Observation^ 

Observation refers to announcements made by the gunner or tank commander 
with regard to the relation of the round or its effects to the target. These 
observations provide the basis for adjustment of fire. One of the following 
five terms to describe an observation: (a) "target" meaning the target was 
observed to be hit, (b) "lost" indicating that neither the round nor its 
effects were observed, (c) "over" where the round is observed above the 
target, (d) as oppose to "short" where the round is observed to fall short of 
the target, and (e) "doubtful" Indicating that the round was observed to the 
right or left of the target but at the correct range, i.e., it is doubtful 
that a range correction will need to be applied. 

Eaton, Johnson, and Black (1980) examined the relationship of a "sensing" 
job sample to gunnery performance. In their job sample, armor personnel 
viewed a photographic slide presentation of a typical gunnery range target 
array upon which a tachistoscope superimposed a red blip to simulate a round 
fired. The subjects indicated their sensing of the round by drawing the 
location on a hand-drawn replication of the target slide. The distance 
between the subject's indicated sensing and the actual location was computed. 
Eaton et al. found that round sensing was positively related to Table VI 
(modified) performance. In other words, good gunners sense rounds better than 
poor gunners. The relationship cross-validated for the first two phases of 
the research but not the third. Their results also provided mixed evidence 
concerning the trainability of the sensing/observation skill: If the skill 
were trainable, one would expect differences between recent graduates of entry 
level training who received either gunner and loader training; no such 
difference was observed. However, comparison between armor personnel assigned 
to the Reception Station (i.e., prior to training) and personnel who had 

^Techniques of observation were formerly referred to as "sensings" in 
earlier armor doctrine. 
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received eight weeks of entry level training indicated a significant advantage 
in sensing performance for the latter group. 

Campbell and Black (1982) modified the Eaton et al. sensing job sample to 
more accurately reflect job requirements. Instead of binocular viewing in the 
Eaton et al. job sample, Campbell and Black required monocular viewing as 
required in the actual tank. Also, subjects indicated their 
sensing/observation by manipulating a gunner's control handle to place the 
reticle where the simulated burst was perceived. Their results indicated that 
performance on the round sensing task was positively related to Table VII 
performance for one of the two samples of BAT trainees tested. However, round 
sensing was not related to any of the other criteria in their study. 

In conclusion, observation skills do appear to be related to gunnery 
performance. However, it has not been established whether or not these skills 
are trainable. 

Adjustment of Fire 

Doctrine on the preferred fire adjustment techniques has changed with the 
advent of the advanced fire control systems in the M60A3 and Ml tanks. 
Currently, the preferred adjustment technique is the reengagement method. 
This method rer-iires that, after missing the target, the gunner dump the 
ballistic solution by releasing his palm switches momentarily and reentering a 
new solution by relaying the reticle and relasing to the target. Previously, 
the preferred adjustment technique was the burst-on-target (BOT) method. 
Simply stated, this adjustment required the trainee to note where the round 
was sensed on the reticle and to adjust the sights so thdt point on the 
reticle was placed on the target's center of mass. The research cited below 
concerns the latter technique of fire adjustment. 

Kress (1981) designed two fire adjustment job samples similar to his 
sight picture job sample described in the previous section. The first job 
sample (Apply Sight Reticle for Fire Adjustment) tested gunners' ability to 
make an appropriate adjustment in response to a subsequent fire command. A 
line drawing provided a depiction of the target and the aiming point of the 
first round. In addition, the appropriate fire command elements were printed 
on the drawing. Gunners demonstrated their knowledge for a particular fire 
adjustment technique by positioning a reticle drawn on a clear plastic overlay 
with respect to the target. The second job sample (Determine Fire Adjustment) 
tested the tank commander's ability to announce the appropriate 
sensing/observation and to issue an appropriate fire command. The subject was 
provided with a line drawing of the target and a dot representing the 
perception of a round. Performance on both job samples was measured as a 
percent of correct responses. Performance on neither was related to measures 
derived from Table VIII. 

The following research concerns not only the knowledge of fire adjustment 
techniques but also the ability to use that knowledge to correctly adjust fire 
on training devices. Eaton (1978) measured the number of hits achieved using 
BOT method on the Willey device. His results indicated a significant 
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relationship between BOT accuracy and performance on the battlesight 
engagements of Table VIII such that the greater number of hits was associated 
with longer engagements times. This correlation is difficult to interpret. 
However, time measures on the Willey were correlated with accuracy on Table 
VIII such that faster BOT times were associated with more accurate Table VIII 
battlesight engagements. No relationship was detected between the number of 
BOT hits and the number of successful battlesight engagements for Table VIII. 

Eaton et al. (1980) used the FCCS device to test armor trainees' ability 
to adjust fire after missing an initial round. A constant error was 
programmed into the FCCS so that the subject would miss with the first round, 
but could adjust fire using the burst-on-target technique. Job sample 
performance was scored in terms of the total number of second round hits 
achieved on the FCCS. Correlational analyses failed to indicate a 
relationship between performance on the round adjustment job sample and 
gunnery performance on Table VI. 

In summary, these findings failed to indicate a relationship between the 
skills and knowledges related to adjusting fire and gunnery performance. No 
research has been performed to determine whether or not these 
skills/knowledges are trainable. 

Knowledge of Armor Procedures 

The final category of skills and knowledges is that regarding armor 
procedures. Procedural knowledges cut across all phases of gunnery and are 
increasingly important as the fire control system have become automated. A 
crucial gunnery-related procedure is that required to systems calibrate the 
main gun. Subject matter experts often claim that the knowledge and skill 
related to systems calibration account for much of the between-subject 
differences in gunnery performance. As is true of similar complex procedures, 
this task siould be performed with the aid of a technical manual (TM). Other 
important gunnery related procedures are those related to operating the 
ballistic computer. These procedures include the computer self-test, computer 
data check, and fire control system checks. 

Campbell and Black (1982) tested armor trainees on their ability to use 
the TM for the Ml tank (TM 9-2350-255-10). The 13-item test was divided into 
three parts: (a) use of the index, (b) reading and comprehending information 
on specified pages of the TM, and (c) location, reading, and comprehending 
information within a given section of the TM. The measure of performance for 
this job sample was the percent of items answered correctly. Performance on 
the job sample failed to correlate with any of the gunnery and training 
performance criteria measured in their study. 

In contrast to the previous study related to using the TM, there are 
three different demonstrations that job samples designed to simulate operation 
of the ballistic computer correlate with some aspects of gunnery proficiency. 
In the first, Campbell and Black (1982) used a programmable calculator to 
simulate the functions of the ballistic computer. The soldier's task was to 
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follow Instructions that were prepared in TM format to enter fire control 
data. Two measures of job sample performance were recorded: the number of 
steps correctly completed and the total time to complete the task. The 
accuracy measures did not correlate with any of the job performance criteria 
measured by Campbell and Black. However, the time to complete the task 
negatively correlated with Gate scores and instructor rankings for the first 
company of Ml trainees, i.e., low times were associated with high criteria 
scores. However, this relationship failed to replicate for the second company 
of Ml trainees tested in the study. 

Biers and Sauer (1982) developed a similar job sample designed to measure 
performance on entering data and self-testing the ballistic computer; this 
same computerized job sample was later tested by Black and Mitchell (1986). 
This job sample was simulated by microcomputer that presented a graphic 
depiction of a computer control panel. Trainees interacted with the computer 
by means of a light pen. Speed and accuracy of performance were measured on 
10 trials in which the subject was required to enter data and 10 simulated 
computer self-tests. Biers and Sauers found that the number correct on the 
job sample was significantly and positively related to the most recent Annual 
Qualification score as recalled by both TC and gunner, i.e., higher job sample 
scores are associated with high gunnery qualification scores. In contrast. 
Black and Mitchell (1986) found no relationship between the computerized job 
sample and actual Table VIII performance. 

Thus the results from relating procedural skills and knowledges related 
to operation of the ballistic computer to gunnery proficiency are mixed. 
However, whether or not these performance components are trainable has not 
been tested. 
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ANALYSIS OF THE GRAFENWÖHR GUNNERY DATABASE 

There were potentially a great number of questions that could have been 
addressed by the Grafenwöhr gunnery database. To focus our efforts, we posed 
a few a priori questions or issues that we considered to have the greatest 
relevance to the present project. These questions may be stated as follows: 

1. What types of engagements are particularly difficult for tank crews? 
Anecdotes concerning the difficulty of armor engagements abound, e.g., that 
moving targets are more difficult than stationary ones, that engagin"  rgets 
on the offense (i.e., while moving) is more difficult than engaging v.gets 
from the defense (i.e., while stationary), and that degraded engagements are 
more difficult than precision. There are comparisons of engagements within 
Table VIII that would permit empirical tests of thes» assertions. 

2. Whet sorts of procedural errors are likely to occur during a gunnery 
engagement, and what is their effect on gunnery performance? Again, anecdotal 
suggestions Indicate that procedural errors are pervasive problems in tank 
gunnery. With regard to this issue. Table VIII evaluators score not only the 
outcome of gunnery performance, but they also score crews on predefined 
procedural errors as well. 

3. What is the effect of experience on gunnery performance? Our 
research mandate was to identify "persistent" performance problems. 
Therefore, we were more interested in a performance problems that do not 
change over time than those that lessen with experience. 

4. What are the correlations in performance between tasks in Tables 
VIII? These correlations would provide an index of the psychological 
similarity between the engagements. In addition, intertask correlations could 
to estimate the psychometric reliability of Table VIII as test of performance. 

Method 

Sample 

The sample on which the following analyses were based consisted of all Ml 
crews except those conmanded by officers that attempted gunnery qualifications 
at Grafenwöhr in the period January-July 1986. Because of missing data 
problems, the £S were not consistent across comparisons; nevertheless, most 
comparisons are based on 600-800 different crews. The exception to this 
generalization was Task 5. From the data, it was obvious that, more often 
than not, Task 5 was presented in place of the alternate task, 5A, in Table 
VIIIA; whereas Task 5A appeared to be chosen more often over Task 5 in Table 
VII IB. Consequently, Task 5A of Table VIIIA and Task 5 of VII IB are based on 
much smaller ns, i.e., usually less than 20. 
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The Database 

The Grafenwöhr Table VIII data is implemented on an IBM mainframe 
computer program called the Structured Query Language/Data System (SQL/DS).1 

Although a powerful database management system, SQL/DS provides only a few 
built-in statistical functions, of which the more useful include (a) count 
records having stated criteria, (b) identify maximum and minimum values of a 
variable, and (c) calculate the sum and the average value of a variable. One 
of the most serious shortcomings of SQL/DS is its lack of a built-in function 
for calculating the variance or the standard deviation of variables. 

Statistical Analyses 

To the extent possible, descriptive analyses were performed for all 
engagements. The exceptions were the machinegun engagements—Task 3 in both 
Tables VIIIA and VIIIB. The criteria for a first-round hit in a machinegun 
engagement is different than measurement of a first-round hit with main gun 
round. Because this measure is incommensurate with accuracy measurement in 
the rest of the table, the first round hit rates were not reported for this 
task. In contrast, the opening times for machinegun engagements are analogous 
to opening times for main gun engagements. Therefore, opening times for 
machinegun engagements were included. Also, data from engagements are Task 5A 
of Table VIIIA and Task 5 of VIIIB were included in the descriptive analyses 
in the interest of completeness, despite the fact that they were based on 
small sample sizes. As a result, however, the sampling error associated with 
these statistics is unacceptably large due to small sample sizes. Therefore, 
the results from these engagements are excluded from the inferential tests of 
significance. 

The differences between hit rates were evaluated with the Chi-square test 
of independence. The appropriate test for the opening times was the One-Way 
Analysis of Variance (ANOVA). ANOVA computations were complicated by the fact 
that SQL/DS software did not calculate an estimate of the population variance. 
However, information from the US Army Armor and Engineer Board provided a 
technique for estimating the significance of the latter differences.2 The 
Armor Board obtained the Grafenwöhr data from OCOA, had it transferred to 
diskette by DOIM, and analyzed it with the PC version of SPSS. We obtained 
their SPSS output, which provided standard deviations of opening times for 
each individual engagement at Grafenwöhr. There were some subtle differences 
between the database we obtained from OCOA and that analyzed by the Armor 
Board, however. For one, our database covered crews who underwent 
qualification from January to July of 1986, whereas the Armor Board's database 
covers two fewer months (February to June 1986). Second, their data included 
all crews, whereas ours excluded crews commanded by officers. We speculate 
that the additional officer data probably increased rather than decreased 

^We thank Mr. Robert Cisco of OCOA for providing access to the system 
and in helping to interpret the results. 

^We thank Mr. Albert Pomey of the Armor Board for providing these data. 
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variability. As a result, use of the Armor Board's variability estimates 
probably resulted in a conservative test of significance. Therefore, the 
ANOVAs of opening time data should be regarded as only approximate tests of 
significance. 

Results and Discussion 

Differences Between Types of Engagements 

Tables D-l and D-2 provide a breakdown of performance on Tables VIIIA and 
VIIIB respectively by individual engagements (tasks). In addition to hit 
probabilities and opening times, the table also includes sample sizes (in 
parentheses) on which the statistics were based. The results are interesting 
in that they do not confirm conventional wisdom concerning "difficult" 
engagements. Consistent low hit rates or high opening times were not 
associated with either moving (offensive) engagements, moving targets, or 
degraded mode (battlesight) engagements. Despite the failure to find these 
expected differences, there were some unexpected differences between 
engagements that were explainable, at least after the fact. These are 
discussed below. 

The most obvious trend from the data was that higher first-round hit 
rates and faster opening times were associated with shorter target ranges. 
There was also a similar relationship between gunnery performance and the size 
of the target, e.g., large tanks were hit more often than smaller armored 
oersonnel carriers. These relationships were perfectly reasonable assuming 
that distant and/or small targets are difficult to acquire and engage. 
However, it is also reasonable that the Ml fire control system is less 
accurate for distant and/or smaller targets. Thus the effect of target range 
and size may not be exclusively due to human performance deficiencies. 

Task 4 in Table VIIIA is associated with especially poor performance that 
cannot be attributed to target range or size. This assertion is supported by 
a comparison of Tasks 4 and 5 of Table VIIIA. Performance on Task 4 is 
markedly poorer than performance on Task 5 despite the fact that both are 
moving engagements using precision techniques and that targets for both tasks 
are two 172 tanks at 1400-1600 meters. One difference between the two 
engagements is that the two target tanks are stationary in Task 4 whereas they 
are moving in Task 5. However, this stationary/moving difference does not 
explain the difference in performance between the two tasks, because one would 
expect poorer performance on Task 5 than on Task 4—a difference that is 
counter to findings. 

We speculate that the key difference between Task 4 and 5 is that 4 is 
performed in an NBC environment whereas Task 5 is not. By NBC environment is 
meant that the crew is "buttoned up" in the tank (i.e., hatches are closed) 
and is wearing mission-oriented protective posture (MOPP) gear, which may 
include (depending on MOPP level) an overgarment, overboots, mask/hood, and 
gloves. A subject matter expert from OCOA confirmed that the MOPP gear would 
indeed degrade performance to the extent observed between Task 4 and Task 5 
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Table D-l 

Gunnery Performance on Table VIIIA 

Target 
First Second 

Task 
prob.     opening 

(1st rnd hit)   time 
prob.     opening 

(2nd round hit)a time 

1. Engage multiple targets (defense) using 
GAS/battleslght techniques. 

Targets:   1 stationary T72 at 900-1300m 
1 moving T72 at 900-1300m 

.900 
(705) 

3.42 
(726) 

.836 
(627) 

12.03 
(635) 

2. Engage simultaneous targets (defense) 
using GPS/precision techniques. 

Targets:   1 stationary BMP at 900-1300m 
1 RPG team at 400-1100m 

.851 
(549) 

2.57 
(723) 

9.31 
(467) 

3. Engage multiple targets (offense) 
using GPS/precision techniques. 

Targets:   1 set of troops at 400-600m 
1 set of troops at 700-900ro 

5.36 
(727) 

4. Engage multiple targets (offense) 
using GPS/precis Ion techniques in an 
NBC environment. 

.660 
(723) 

7.59 
(732) 

.674 
(472) 

16.38 
(477) 

Targets: 2 stationary T72s at 1400-1600m 

5. Engage multiple targets (offense) .841 
using GPS/precision techniques. (694) 

Targets: 2 moving T72s at 1400-1600m 

6.55 
(703) 

.854 
(584) 

14.52 
(584) 

5A. Engage multiple targets (offense) .737 
using GPS/precision techniques. (19) 

Targets:   1 stationary T72 and 
1 moving T72 at 1400-1600m 

7.48 
(23) 

.786 
(14) 

18.86 
(14) 

'Conditional upon obtaining first round hit on first target 
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Table D-2 

Gunnery Performance on Table VII IB 

Taraet 
First Second 

Task 
prob.      opening 

(1st rnd hit)    time 
prob.     opening 

(2nd round hit)'  time 

1. Engage a target (defense] using .808 
GPSE/preclslon techniques and a (719) 
three-man configuration. 

Target;  1 stationary T72 at 1400-1600m 

4.54 
(729) 

2. Engage multiple targets (defense] using .789 
GPS/precision techniques. (697) 

Target:     2 stationary BMPs at 1200-1400m 

3.61 
(711) 

.821 
(541) 

11.55 
(550) 

3. Engage multiple targets (offense) using     .918 
GPS/precision techniques in an NBC (692) 
environment. 

6.49 
(706) 

14.14 
(635) 

Targets: 1 stationary BMP and 
1 RPG team at 400-600m 

4. Engage multiple targets (offense) using     .762 
GPS/precision techniques. (686) 

Targets: 1 stationary T72 and 
1 moving T72 at 1300-1500m 

7.06 
(708) 

.814 
(522) 

15.74 
(523) 

5. Engage a target (defense) using GAS with .684 
Illumination from a stationary tank. (19) 

Target:     1 stationary T72 at 1200-1400m 

8.20 
(20) 

SA. Engage a moving target (defense) using .782 
GPS/precision techniques. (684) 

Target:     1 moving T72 at 1700-1900m 

4.17 
(688) 

'Conditional upon obtaining first round hit on first target 
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performances. The results of Task 3, Table VIIIB apparently contradict the 
previous interpretation. Despite the fact that this task also requires MOPP 
gear, performance is relatively good. In fact, performance is better on this 
task than any other engagements in Tables VIIIA and VIIIB. When asked to 
reconcile this apparent contradiction, the subject matter expert pointed out 
that the 400-600 meter target range for that task is the shortest range on 
both tables. He further stated that any target in the 500 meter range is 
generally regarded as a "gimme" in that it does not require a precise target 
lay. In other words, he thought that tht engagement was so easy that M0PP 
gear was not a factor. 

Effects of Time in Position 

Tables D-3 and D-4 compare performance of crews differing in time in 
position for the tank commander and for the gunner, respectively. For the 
accuracy measure (first-round hits), the data failed to indicate increased 
performance as a function of time in position for either the tank commander or 
the gunner. In fact, there is a slight but nonsignificant trend in the 
opposite direction. 

The relationship between time in position and opening time is more 
complex. One would expect that longer time in position to be associated with 
shorter opening times. There was a slight trend in that direction over all 
the tasks, but only two tasks show a significant trend in the expected 
direction: Task 2, Table VIIIA and Task 1, Table VIIIB—both effects of tank 
commander experience. Curiously, both of these tasks are 
stationary/stationary engagements, purportedly the easiest types of 
engagements. One would have expected tank commander experience to have had 
its greatest effect on the more difficult tasks. The only significant trend 
as a function of gunner as well as tank commander experience was the 
machinegun engagement: Table VIIIA, Task 3. However, the relationship was 
nonmonotonic in both cases: Crews in the middle category of experience were 
the slowest, followed by the least experienced crews, and finally the most 
experienced. In summary, the effects of time in position on gunnery 
performance are complex and not clear from the present data. 

Procedural Errors 

Crew cuts are procedural errors that result in points being deducted from 
a crew's Table VIII qualification score. Evaluators score crews on 22 
different errors, 18 of which are applicable to the Ml. Table 5 presents the 
percentage of engagements in which crew cuts were observed. Note that only 10 
of the total 18 possible Ml crew cuts were actually observed in the FY 86 data 
base. The most likely of these infrequent errors were the two crew cuts 
related to fire commands: (a) incorrect initial or subsequent fire command, 
and (b) incorrect response to initial or subsequent fire commands. 
Nevertheless, the most striking result from these data is the relative 
infrequency of procedural errors. One may reach two possible conclusions: (a) 
that the procedural errors in fact infrequently occur, or (b) that Table VIII 
evaluators do not detect the errors as often as they occur. The latter 
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Ttblt 0-3 

PtrfortNnc* on First Targtt for Crows Differing In T«nk Coaundtr Tiat In Position 

Tsblo Tank CowMndor TIM In Position 

Uii 0-5 Monthi 6-11 Months 12 or WOT» Honttis 

Test 

Statistic* 

VIIIA 

1.   Engaga lultlple targets (dafanst). 

£(Mt) .916 .197 .188 

opening time 3.60 3.35 3.28 

2. Engage siaultaneous targets (defense). 

£(Mt) .133 .MS .815 

opening tine 2.94 2.55 2.18 

3. Engage «ultlple targets (offense). 

£(Mt) ... *.. ... 

opening tlae S.S6 5.15 4.71 

4. Engage »ultlple targets (offense). 

£(Mt) .654 .176 .652 

opening tiaw 7.96 7.44 7.32 

5. Engage «ultlple targets (offense). 

£(liit) .169 .153 .802 

opening tiae 6.70 1.15 6.13 

1.13 

1.17 

3.75 

5.96* 

7.79* 

0.36 

0.75 

4.50 

1.98 

VIIII 

1. Engage a target (defense). 

£(Mt) .828 .806 .711 

opening tiae 5.45 3.10 4.06 

2. Engage «ultlple targets (defense). 

£(hit) .795 .795 .777 

opening tiae 3.71 3.24 3.12 

3. Engage «ultlple targets (offense). 

£(h1t) .912 .141 .199 

opening tiae 6.31 6.21 6.15 

4. Engage «ultlple targets (offense). 

£(N1t) .773 .712 .734 

opening tiae 6.99 7.00 7.19 

5A. Engage a aoving target (defense). 

£(Mt) .789 .771 .778 

opening tiae 4.42 4.04 4.00 

1.37 

9.42« 

0.30 

1.92 

3.61 

1.81 

1.62 

0.19 

0.11 

0.43 

'chi-square for differences between hit rates and £ for differences between opening tiaes. 

*£ <.05; •*£ <.0Ol 
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Tlkll 0-4 

PirferaiKl m First Target for Crtwi Olfftrlng In Guniur T1M In Potltlon 

Ttblt  Suniwr Tit in Potltlon  Toil 

Tut 0-5 Honthi 6-11 Month! 12 or mrt Hontm Stitlit 

1.   Engage »ulttple targets (defenje). 

£(h1t) •M .916 .901 

opening tlM 3.60 I.M 1.06 

2.   Engage tlwiltaneoui targets (defense). 

£(l«lt) .862 .(42 ■ Ul 

opening tine 2.6S 1.49 2.50 

4.   Engage swltlple targets (offense). 

£(hlt) .666 

opening tlsw 7.59 

S.   Engage Mltlple targets (offense). 

£(h1t) .640 

opening tlsw 6.62 

VIIIB 

1. Engage a target (defense). 

£(Mt) .810 .793 .132 

opening tlsw 4.80 4.M 4.M 

2. Engage auUlple targets (defense). 

£(liU) .798 .719 .IM 

opening tine 3.66 3.79 3.17 

3. Engage SHiltlple targets (offense). 

£(l<1t) .931 .913 .(92 

opening tlsw 6.65 (.SO S.08 

4. Engage «ultlple targets (offense). 

£(l>1t) .765 .792 .703 

opening tlM 7.24 (.90 (.(9 

5A. Engage • novlng target (defense). 

£(Mt) .799 .7(7 .7(7 

opening tlM 4.47 4.04 3.(3 

1.13 

1.80 

0.60 

0.17 

3.   Engege Mltlple targets (offense), 

^(hlt) 

opening tlM 5.37 1.(7 4.(0 3.71« 

.(50 .662 0.16 

7.(2 (.99 1.2S 

.846 .(37 0.07 

«.28 (.32 1.08 

0.87 

0.93 

0.59 

1.88 

1.88 

1.36 

3.62 

0.53 

1.02 

1.51 

*Ch1-tguare for differences between hit rates and £ for differences between opening tlaes. 

*£ <.05; "£ <.01 
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Table D-5 

Percent of Engagements in Which Crew Cuts Were Observed 

~ ~ ""     ~ Percent 
Crew Cut Engagements 

Failure to adhere to conditions. 0.93 

Incorrect engagement techniques. 0.40 

Using incorrect weapon or ammunition. 0.21 

Firing before reciving FIRE, UP, or 
announcing ON THE WAY. 0.02 

Main gun not in safe position when loading. 0.01 

Loader fails to close ammunition door during 
an engagement. 1.49 

Incorrect initial or subsequent fire command. 4.14 

Incorrect response to initial or subsequent 
fire commands. 4.80 

Incorrect driving techniques 0.12 

Loader not securing spent casings. 0.05 

argument is plausible given the fact that evaluators are seated on the top of 
the tank and score behavior through the TC's hatch. 

As previously stated, procedural errors associated with the fire command 
were, by far, the most frequent observed of all crew cuts. Tables D-6 and D-7 
summarize the relationship betwejo rire command procedural errors and 
performance on each engagement. As expected, correct fire commands are 
associated with higher hit rates. However, the associations are significant 
on only 4 of the 20 comparisons. As might be expected, three cf the four 
significant relationships involve "difficult" engagements: Task 4, Table 
VIIIA (the NBC engagement) and Task 5A, Table VIIIB (target at maximum range) 
for errors in both issuing and responding to fire commands. In contrast, ther 
remaining significant relationship between errors in response to the fire 
command and hit rate is Task 1, Table VIIIB—an "easy" stationary/stationary 
engagement, but requiring the crew to fire the tank in a three-man 
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Table D-6 

First-Round Performance of Tank Comnanders Issuing Either Correct or Incorrect Fire Coimands 

Table                                         Fire Cownand Test 
Task Incorrect   Correct Statistic8 

VIIIA. 

1. Engage multiple targets (defense). 
£(htt) .833       .906 2.61 
opening time 2.96       3.46 -1.45 

.833 .906 
2.96 3.46 

.875 .850 
2.25 2.59 

2. Engage simultaneous targets (defense). 
£(hit) .875       .850 0.12 
opening time 2.25       2.59 -0.80 

3. Engage multiple targets (offense). 
£(hit) 
opening time 6.12       5.35 0.92 

4. Engage multiple targets (offense). 
£(h1t) .400       .673 11.06" 
opening time 9.42       7.50 1.84 

.400 .673 
9.42 7.50 

.741 .846 
7.07 7.53 

5. Engage multiple targets (offense). 
£(hit) .741        .846 2.14 
opening time 7.07       7.53 0.68 

VHIB. 

1. Engage a target (defense). 
£(hit) .818       .808 0.02 
opening time 3.98       4.56 -0.78 

2. Engage multiple targets (defense). 
£(h1t) .775       .790 0.05 
opening time 3.18       3.64 -0.83 

3. Engage multiple targets (offense). 
£(h1t) .868       .920 1.29 
opening time 5.58 6.55            -1.66 

4. Engage multiple targets (offense). 
£(h1t) .750 .763              0.02 
opening time 6.90 7.07            -0.24 

SA. Engage a moving target (defense). 
£(hit) .565 .790             6.57 
opening time 5.75 4.11             1.64 

aChi-square for difference between hit rates and t for differences between opening times. 
•£<.05: ••£<.01 
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.818 .808 
3.98 4.56 

.775 .790 
3.18 3.64 

.868 .920 
5.58 6.55 

.750 .763 
6.90 7.07 

.565 .790 
5.75 4.11 
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Table 0-7 

First-Round Performance of Crews Responding Either Correctly or Incorrectly to Fire Coomands 

Table                                                                                                  Fire Cownand Test 
Task Incorrect Correct Statistic8 

VIIIA. 

1.   Engage multiple targets (defense). 
£(h1t) .794 .906 4.54« 
opening time 3.38 3.42 -0.10 

.794 .906 
3.38 3.42 

.879 .849 
2.33 2.58 

2. Engage simultaneous targets (defense). 
£(h1t) .879 .849 0.22 
opening time 2.33 2.58 -0.66 

3. Engage multiple targets (offense). 
£(h1t) 
opening tine 5.05 5.37 -0.44 

4. Engage multiple targets (offense). 
£(hit) .562 .669 2.96 
opening time 8.91 7.47 1.80 

.562 .669 
8.91 7.47 

.821 .843 
6.78 6.54 

5.   Engage multiple targets (offense). 
£(hit) .821 .843 0.14 
opening time 6.78 6.54 0.36 

VIIIB. 

1. Engage a target (defense). 
£(h1t) .750       .810 0.54 
opening tine 6.50       4.47 2.27* 

2. Engage multiple targets (defense). 
£(hit) .667       .798 3.42 
opening tine 2.43       3.68 -2.18 

3. Engage multiple targets (offense). 
£(hit) .908       .919 0.09 
opening tine 6.75 6.47 0.60 

4.   Engage multiple targets (offense). 
£(h1t) .732 .764 0.23 
opening tine 7.39 7.04 0.58 

5A. Engage a moving target (defense). 
£(hit) .500 .789 7.66' 
opening tine 5.94 4.13 1.49 

aChi-$quare for difference between hit rates and t for differences between opening tines. 
•£<.05: •*£<.01 
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.750 .810 
6.50 4.47 

.667 .798 
2.43 3.68 

.908 .919 
6.75 6.47 

.732 .764 
7.39 7.04 

.500 .789 
5.94 4.13 



configuration. Finally, the relationship between procedural errors and 
opening times is even more puzzling. Of the two significant findings, Task 1, 
Tahle VIIIB indicates faster opening times associated with correct responses 
to fire commands; whereas Task 2, Table VIIIB indicated the reverse. 

Intertask Correlations 

We had intended to examine the intercorrelations between performance on 
the engagements in Table VIII. This was not possible due to manner in which 
the database is organized. Database records correspond to individual 
engagements rather than to crew performance over all engagements. As a 
result, the SQL/OS system could not crosstabulate hits and misses on one 
engagement with hits and misses c "other, nor could it calculate the 
crossproducts of the opening times. Without drastically reorganizing the 
database, we were not able to extract the information required to calculate 
intertask correlations. 

Generalizabilitv of Grafenwöhr Data 

The data previously discussed was collected on a single range at 
Grafenwöhr. The advantage to having data from only one range is that test 
site conditions are relatively standard across crews. On the negative side, 
one could ask whether the results discussed here are limited to peculiar 
conditions at Grafenwöhr. Some data serendipitously obtained from the US Army 
Armor and Engineer Board-* addressed these issues. In addition to Grafenwöhr, 
the Armor Board maintains data on performance at other Table VIII sites in 
USAREUR and at Ft. Hood. In theory. Table VIII should be administered in 
standardized fashion according to the Tank Gunnery Tables (FM 17-12-1). To 
examine their agreement among Table VIII sites, we rank ordered engagements 
according to hit probability and opening times. In general, the same 
relationships discussed in the previous memo were evident at other sites as 
well, e.g., better performance on large/close targets as well as poor 
performance on Task 4, Table VIIIA (NBC engagement). To measure the agreement 
between Table VIII sites, we calculated Kendall's Coefficient of Concordance 
on the rank orders of the individual engagements. Tne results of this 
analysis indicated good agreement on the rank ordering of engagements for both 
hit probability (W ■ .71) and opening time (W = .78). Both coefficients are 
significant (j) < .001) suggesting that the differences between Table VIII 
engagements described in the previous memo are not specific to the one range 
at Grafenwöhr. 

-fye again thank Mr. Albert Pomey of the Armor Board for these additional 
data. 
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APPENDIX F 

ANALYSIS OF DEVICE CONDITIONS 

Conditions 
Dev ices 

Parameters VIGS TooGun U-C0FT SIMNET 

1. Target Type a. tank Yes Yes Yes Yes 
b. pers. carrier Yes No Yes Yes 
c. helicopter No No Yes No 
d. bunkers No No No No 
e. antitank No No No No 
f. truck Yes No Yes Yes 
g- troops No No Yes No 
h. aircraft No No No No 

2. Target Movement a. sta. front Yes Yes Yes Yes 
b. sta. flank No Yes Yes Yes 
c. sta. oblique No Yes Yes Yes 
d. mov. flank Yes Yes Yes Yes 
e. mov. oblique No Yes Yes Yes 
f. mov. zig-zag Yes Yes Yes Yes 
g. mov. approach Yes Yes Yes Yes 
h. mov. retreating No Yes Yes Yes 

3. Target Cover/ a. fully exposed Yes Yes Yes Yes 
Concealment b. hull defilade Yes Yes Yes Yes 

c. turret defilade No Yes Yes Yes 
d. fully hidden No Yes Yes Yes 

4. Target Array a. single targets Yes Yes Yes Yes 
b. mult, targets Yes Yes Yes Yes 
c. both sgl & mult No Yes No Yes 

5. Target a. owntank Yes Yes Yes Yes 
Orientation b. elsewhere Yes Yes Yes Yes 

6. Target Range a. < 900 meters Yes No Yes Yes 
b. 900-1800 meters Yes Yes Yes Yes 
c. > 1800 meters No Yes Yes Yes 

7. Target Sector a. forward Yes Yes Yes Yes 
b. flanks No Yes No Yes 
c. rear No No No Yes 

8. IFFN a. all threat Yes Yes Yes Yes 
b. all friendly Yes Yes Yes Yes 
c. mix No Yes Yes Yes 
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Parameters Conditions 
Dev ices 

VIG§_ TooGun U-COFT SIMNET 

9. Enemy Activity a. no contact Yes Yes Yes Yes 
b. direct fire No Yes Yes Yes 
c. indirect fire No No No Yes 
d. obstacles No No No No 
e. minefields No No No No 
f. elec c-meas No No No No 

10. NBC Conditions a. free of hazards Yes Yes Yes Yes 
b. contaminated No No No No 

11. Equipment a. fully oper'l Yes Yes Yes Yes 
Status b. ineffective LRF No No Yes No 

c. mult rtns No No Yes Yes 
d. no symbols No No No No 
e. crswnd snr fail No No No No 
f. cant snr fail No No No No 
g. lead snr fail No No No No 
h. GPS fail No No No No 
i. GPS/TIS fail No Yes Yes No 
j. stab fail No No Yes No 
k. turret pwr fail No No Yes No 

12. Number of a. four Yes Yes Yes Yes 
Crewmen b. three No No Yes Yes 

13. Supply a. none Yes Yes Yes Yes 
Shortages b. ammo Yes Yes No Yes 

c. fuel No No No Yes 
d. food No No No No 

14. Mission a. offense (movinq) 
b. defense (st'ry) 

No No Yes Yes 
No No No No 

15. Fire Control a. single tank Yes Yes Yes Yes 
b. frontal (sc'n) No No No Yes 
c. cross (sc'n) 
d. depth (sc'n) 

No No No Yes 
No No No Yes 

e. frontal (pltn) No No No Yes 
f. cross (pltn) 
g. depth (sc'n) 

No No No Yes 
No No No Yes 
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Parameters Conditions 
Devices 

UGS TooGun U-COFT SIMNET 

16. Movement a. column No No No Yes 
Formation b. echelon lft/rt No No No Yes 

c. stgr'd column No No No Yes 
d. line No No No Yes 
e. wedge No No No Yes 
f. Herringbone No No No Yes 
g. vee No No No Yes 
h. coil No No No Yes 

17. Special a. surprise tgts No No No Yes 
Engagement b. assault fire No No No Yes 
Requirements c. support by fire No No No Yes 

18. Space a. spt-by-fire int No No No Yes 
b. fire & man int No No No Yes 
c. assault int No No No Yes 
d. fire pos int No No No Yes 

19. Visibility a. unlimited-day Yes Yes Yes Yes 
b. limited-day Yes No Yes Yes 
c. w/o ill-nite No No No Yes 
d. w/ill-nite No No No No 

20. Terrain a. flat No No Yes Yes 
Grade b. hilly Yes Yes Yes Yes 

21. Terrain a. none No No Yes Yes 
Vegetation b. brush Yes No Yes Yes 

c. trees Yes Yes Yes Yes 
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APPENDIX 6     EVALUATION OF TRAINING DEVICE FIDELITY 

CONUNTS 

Pig« 

APPENDIX G-I EVALUATION OF VIGS ON GUNNER ACTIVITIES  6-1- 

S-Z EVALUATION OF TOPGUN ON GUNNER ACTIVITIES  G-2< 

6-) EVALUATION OF U-COFT ON GUNNER ACTIVITIES  6-3- 

G-4 EVALUATION OF SIMNET ON GUNNER ACTIVITIES  M> 

G-5 EVALUATION OF U-COFT ON TANK COttUCER ACTIVITIES  6-5- 

6-6 EVALUATION OF SIMNET ON TANK CONWOER ACTIVITIES  G-6- 

6-7 EVALUATION OF SIMNET ON LOADER ACTIVITIES  G-7- 

6-1 EVALUATION OF SIMNET ON DRIVER ACTIVITIES  6-8- 
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APPENDIX H 

SUNHRY OF INSTRUCTIONAL FEATURES IDENTIFIED IN RESEARCH LITERATURE 

Instructional Features Functional Definition Training Purpose(s) References 

Ptriltt part-task training by 1, 2, 3, 4, 5, 6, 7 
segaantatlon of lengthy talks; bade 
simulator control feature. 

Paraltl training on energency I, 2, 3, 4, 9, 6, 7 
procedures and under degraded 
conditions. 

Provides parforaanca feedback 1, 2, 3, 4, 5, 6, 7 
Inforiatlon. 

Provides a Mdal of parforaanca. 1, 2, 3, 4, S, 6, 7 

Saves Instructor setup time; basic 1, 2, 3, 4, 6, 7 
slwlator control features. 

Provides parforaanca feedback 1, 2, 3, 4, S, 7 
Inforiatlon; docuaanti parforaanca of 
students and systaa. 

Provides parforaanca feedback 2, 3, 4, 5, 6, 7 
Inforaatlon; Is prerequisite for other 
features related to parforaanca 
aaaiureaent. 

Provides preview of upcoalng exercise;     2, 3, 4, i, 6, 7 
provides "delayed" parforaanca feedback 
inforaatlon. 

Savai Instructor setup tine; basic 2, 3, 4, S, 6, 7 
simulator control feature. 

Peralti part-task training by 1, 2, 4, 5, 7 
fractlonatlon of tine-shared taski. 

Provides bailc/raaadla) Instruction or     2, 3, 5, 6, 7 
on-line "helps." 

Peralts on-line aonltorlng of student      1, 2, 3, 6, 7 
perforaance. 

Provides adaptive Instruction. 2, 4, 5, 6, 7 

Total Systaa Free« 

Malfunction Control 

S lau later Record/Replay 

Automated Slaulator Deaonstrat Ions 

Initial Conditions 

Mardcopy/Prlntout 

Automated Perforaance Naasuraaent 

Briefing Utilities 

Scenario Control 

Paraneter Freeze 

Tutorial 

Remote Instructor/Operator (I/O) 
Station 

Automated Adaptive Training 

Stopi all parti of a training scenario. 

Inserts slaulatad aalfunctloni within 
training scenario. 

Records and replays actions and inputs 
that occurred during parforaanca. 

Presents prerecorded aanuever. 

Presets Initial values of anvlronaantal 
and vehicle parameters. 

Produces paper copy of perforaance 
data. 

Records and processes quantitative 
student perforaance Inforaatlon for 
Interpretation/diagnosis by Instructor. 

Presents Inforaatlon related to 
upcoalng exercise; aay Include 
Inforaatlon on past perforaance. 

Configures and controls slaulatad 
events according to a specific training 
scenario. 

Freeiei any aspect of flight system.' 

Presents inforaatlon concerning 
training objective or capabilities of 
ilaulator. 

Displays current student perforaance 
Inforaatlon to the Instructor. 

Adjusts the exercise degree of 
difficulty according to the student 
level of perforaance. 

H-: 



Instruct toul Ft«tur»$ Functional Daflnltlon Training Purpott(s) Rtferencej 

Autoatttd ControlItn Presents Information froa external Provides training on tactical tasks 
source (e.g., flight controller, higher   where stich Inforwtlon It required. 
HQ) at required. 

2, 4, 6, 7 

AutoMted Perforaance Alerts 
Provides auditory or visual alert when    Provides on-line perfoneance feedback 
perforaance tolerances have been for tasks that lack intrinsic feedback, 
exceeded. 

2. 4, 6. 7 

Closed Circuit Television Monitors and records student behaviors.   Paralts on-line aonltorlng of student 
behavior that would otherwise be 
unobserveble; provides performance 
feedback on those behaviors. 

4, 6, 7 

Coaputer-Nanaged Instruction Autoaates instructional aanageaent 
functions. 

Offloads Instructor tasks; paralts 
'Instructorless' training. 

2, 6, 7 

Automated Cuing and Coaching Presents appropriate coaching aessagc 
If perforaance tolerances are 
exceeded. 

Offloads Instructor tasks: paralts 
'Instructorless' training. 

2, «, 7 

Coaputer-Controlled Adversaries Slaulates actions of adversaries. Paralts training of tactical tasks 
where adversaries are required. 

2. 6, 7 

Graphic and Text Readouts of Controller 
Inforaetlon 

Provides real-tlae Inforaetlon about Provides Instructor Information about 
slMlated aircraft/vehicle's situation; situation that could not be Inferred 
analogous to flight controller froa other sources. 
Inforaetlon. 

2, 6 

Flight Systea Freeze Freetes flight systea while leaving all   Paralts part-task training by 
other systems operational.* fractional Ion of tasks having 

procedural coaponent. 

5, 7 

Reaote Graphics Replay Provides a post-alsslon graphic and 
dynamic recreation of training 
exercise. 

Provides perforaance feedback where 
student must view perforaance In 
context of entire situation. 

3, 7 

Data Storage and Analysis Stores, analyzes, and retrieves Provides 'delayed' perforaance feedback 
archival data on Individual students, to student and program evaluation data 
group of students, or the slaulator for the entire systea. 
Itself. 

3, 7 

Position Freeze Fixes latitude and longitude while Reorients students who are temporally 
(flight) slaulator continues to 'fly'      overwhelmed by task. 
(nowhere). 

5, 7 

Procedures Monitoring Monitors and records discrete responses   Monitors student perforaance on and 
of students. provides perforaance feedback for noaal 

and emergency procedures. 

3, 7 

HO 



InitmctlOMl Features Functional Definition Training PurpoM(t) References 

RMI-TIW Slaulatlon Variable» Control     Inserts, removes, and otherwise alter» 
llMlatlon variable» while slwilator It 
In operation. 

AutOMtad CheckrIO« 

Reposition 

Autoaated Copllot/Crewnenber 

Administers and score» in evaluation on 
"a predetermined »erle» of testing 
tventi. 

Places aircraft/vehicle it any point in 
apace that 1» relevant to training 
tcenarla.* 

Simulate» reactions of a copilot or 
other crtMMbar. 

Permit» spontaneous changes to training   3, 7 
»cenarlo; used In Informal training 
iltuttloni. 

Automates performance evaluation where     4, 7 
a high degree of standardization It 
raqulrtd. 

Permits repetitive training of complex     3, 7 
tatkt. 

Permits training in craw Interactions      1, 7 
In the absence of crewmembers. 

Envlronttntal 

Re tat 

Crash/Kill Override 

Motion 

Varies environment conditions that 
presumably affect task difficulty. 

taturnt aircraft/vehicle to a ttorad 
tet of Initial condition» and 
parameter».' 

Continues Instruction without 
Interruption following t "crash" or 
"kill." 

Provides motion feedback. 

Permits training under degraded 
environmental conditions. 

Facilitates repetitive training. 

Facilitates training where the S 
probability of a crash or kill It high. 

Provide» training on tasks where 
students must learn to recognize/use 
Mt Ion cues. 

*The numbers refer to the following references: 

(1) Caro, P.W., Pohlaan, L.O., * Itley, R.N. (1979).   Developaant of tlmulator Inttmctlonal feeture design ouldet (TR 79-12).   Pentacola, 
FL:    Seville Research Corporation. 

(2) General Electric (1983).    Trelnlna device requirements analysis report. Institutional Conduct of Fire Trainer (I-COfTl. Volume II; 
Appendices (Contract No. N61339-»3-C-0036).  Dayton« Beach, FL:  Author. 

(3) Loglcon, Inc. (19S5).   Inttructlonal tupport feature guldellnei (Af Contract Mo. P33<15-»4-C-0054).   San Diego:   Author. 

(4) Hughes. R.6. (1979).   Advanced training features;   Bridging the gap between In-flight and simulator-bated modelt of flying training 
(AFHRL Tech. Rep. 79-52). Brooks AFB, TX:  Air Force Human Resources Laboratory. ~ "" 

(5) Poztll«, D.J. (1983).   Aircrew tralnlno devices;   Utility and utllliatlon of advanced Instructional feature» (Phase 1—Tactlcal air 
coemand) (AFHRL Tech. Rep. 83-22).  Williams AFB, TX:   Air Force Human Resources Laboratory. 

(6) Settle, CA., Cotton, J.C., 8 Sullivan, D.J. (1981).   Aircrew training devices:    Instructional support features (AFHRL-TR-BO-58).   Brooks 
AFB, TX:   Air Force Human Resources Laboratory. 

(7) Stlcha, P. J., Blacksten, H. I., Knarr, C. M., Morrison, J. E., 8 Croat, K. 0.   (1988).   Optlmliatlon of tlmulatlon-based training 
systems. Volume II;   Suawry of the state of the art (HumRRO Final Report 86-13).   Alexandria, VA:   Human Resources Research 
Organization. 

The Initial Conditions feature It sometimes viewed as a subfeature of Scenario Control (Loglcon, 1985). 

'Parameter Freeze It sometime» used synonomously with Flight System Freeze but It actually more general than the latter feature. 

Automated Cuing/Coaching It similar to Performance Alerts feature but Includes Information to the student on the correct course of action. 

'Reposition prevents the ttudent or Inttructor from having to take time to "fly" to a particular point. 

Environmental simulation It usually regarded at a fidelity rather than an Inttructlonal feature. 

'Reset It sometimes considered at a tubftature of Initial Conditions feature. 

Motion simulation It usually regarded at a fidelity rather than an Instructional feature. 
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APPENDIX I - 1 
CODING SCHEME USED FOR EVALUATING TESTING CAPABILITIES 

Table I - 1 

Ratings used for eianent level descriptions of device testing capabilities 

Column Heading 

Measure Required 

Svirbol and interpretation 

Element I presented 

Automatic Recording 
Mode 

Automatic Recording 
Feedback 

Automatic Recording 
Storage 

Instructor Scoring 

Element Testable - 

K   - Knowledge assessment 
B   - Behavior assessment 
0   - Outcome   assessment 
,   - Used to Join optional assessment modes (e.g. K.B • use knowledge or behavior 

assessment). 
K&B - Knowledge and behavior both required for diagnostic assessment. 
(0) - Outcome assessment can be used for proficiency assessment, but has limited 

diagnostic value. 

Y - Performance of the element Is expected to mirror performance on the actual 
equipment. 

(Y) - Performance of the element Is sufficiently different from the actual equipment 
to reduce expected validity. 

Partial   - Some portion of the performance requirements are not represented. 
Degraded - degraded stimulus conditions are expected to alter perceptual requirements 

for the element. 
N   - Element can not be performed sufficiently to score performance. 

B   - Behavior Is recorded or scored 
0   - Outcome of the element is recorded or scored 
T   - Elapsed time to element performance Is recorded 

[Note:   behaviors or outcomes of elements that are remotely displayed at the time of 
execution, but not captured for later review are not counted in this column] 

Display - Occurrence of the behavior or evaluation of the outcome is printed or 
displayed on a monitor. 

Replay   - Occurrence of the behavior or representation of the outcome of the element 
can be watched on a video replay of the performance. 

L   - Behavior or outcome records are "permanent" In the sense that they are not 
automatically erased/lost when the exercise or training session is over. 

S   - Behavior or outcome records are displayed at the end of the exercise and then 
erased/lost. 

K   - Instructor can observe performance or a remote display of performance and score 
knowledge. 

B   - Instructor can observe performance or a remote display of performance and score 
behavior. 

0   - Instructor can observe performance or a remote display of performance and score 
outcome. 

Y - Element can be scored either automatically or by an instructor. 
(Y) - Element can be scored, but reduced validity is expected. 

N   - Element can not be scored. 
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Table I - 2 

Ratings used for activity level descriptions of device testing capabilities 

Column Heading     Svwbol and Interpretation  

Domain Testable     Y - Elements are sufficiently represented to expect valid Information. 
(Y) - Elements representation Is somewhat degraded and Information nay have marginal 

validity. 
N - Element representation Is sufficiently degraded to expect little test validity. 

Composite Meaningful  Gives a short description of any activity level scores provided. 
Blank - No composite score Is computed for the domain. 

Composite Storage   Gives a short description of activity level scores storage for long or short term 
access. 

Selection/Repetition  Describes device capabilities for selecting exercises, e.g. prograimlng a particular 
sequence of engagements. 

Device 
Inconsistencies Notes any characteristics that vary among devices and could affect performance scores. 
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APPENDIX I . t 
TESTIM CAPABILITIES OF VIS5 dN GUNNER ACTIVITIES 

Activity i. mmt STATIOM 
RHoreuTiai N 

Enttr gunntr lUtlo« 

HMMro        Eleoent 
Rtqulrod   Nprtsontod 

K.B.O              N 

Optr.t» dMtUfkt K.B.O               II 

Optr«U iRttrcn K.B.O               N 

I mull cou K.B.O               II 

Adjust Mtti K.B.O               N 

Adjust brOMVidi K.B.O               II 

Adjuit chtjtrtit K.B.O               II 

Powtr up tut 1M K.B.O              II 

Nrfara CPS function clwck K.B.O              B 

Adjuit CPS K.B.O              II 

Ptrfora eoapvtir Mlf-ttst K.B.O               N 

Nrfera ctwputtr dttt check K.B.O               II 

Nrfora TIS check K.B.O              II 

Ptrfora 6AS «djult K.B.O              II 

Ch«ck powtr control lundltt K.B.O              II 

Check aanutl elevitlon/trewerie 
crtaki K.B.O               II 

Nrfora Iced tyttn check K.B.O              II 

Nrfora firing circuit! chock K.B.O              N 

Nrfora croiwlnd tonsor chock K.B.O              II 

Ptrfora hydraulic preijure chock K.B.O              II 

In Conxjilte Selection Device 
Toiublo   HMnlngfyl   Storoot  Npotltlo»   Incontlttonclo« Cotnti 

AutoHtlc Recording   Instructor   E mt 
;tifa1t Cotntt 
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Ttttlnt CipabtlltiM Of VI6S on Cunntr «ctWUIti 

Activity 2. ranm mrm- 
TO-FIM CHECKS 

lertilgkt MIR gun 

Ztro co*x 

Report Mtpon iMtut 

Inikx Mttlflctrry mo on 
MW SEL witch 

Introdgtt b*tt1ec«rry ring« 
Into CCP 

OoMln Co^oilto Sotoctle* Oovko 
TotfM«   HMnlnaf»!   Storooo   Mpotltlon   Incomlttonclot 

KH.(O)    J_ 

08.(0)    J_ 

K.I  Y 

KJJ 

_Co-Mti_ 

Hutwro        ElMtnt       Autowtlc »«cording   Imtructor   Clawnt 
>««Mlr«<   ll«or«i«nt«g  Ho» F««0«cli Storio«   Scorliw     T«tUtl«  Cowwntl 

Option 1.1. Pr«p*r» for offcnie 

Receive TC briefing 

Domain Coapoilt« Selection Device 
T«mbl«   Mwnlngfyl   Stor«o«   R«p«t1t1on   |nconiltt«nc1«i 

Meaiure        Elewnt        AiitOMtlc Recording   Instructor   Cltant 
R«gMlr«<    i«pr«»«nt«<   Hod« f««dHcli 5tor«fl«   Scerlno     T«it«M« 

Co—nti 

Cwwnu 

Option 2.2. Prepare for defense 

Inspect terrain through 6PS/TIS 

Check SAS clearance 

learn TRPs 

Domain Coaposlte Selection Devlc« 
T««t«blt   HMnlngfal   Storao«   ll«p«t1t1on   Inconsl«towel«» 

Heasure        Elaaent       Automatic Recording   Instructor   Element 
RwMlr«d   R«pr«seated  Hod« f««<lb«cli Storag«   Scoring     Toitabl« 

K(K) R R 

JLL 

Comwnts 

Cow«nt« 

Outcome Is TC knowing correct Information. 
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tttti«! c«H»n(im •< IKS w tmmr «citatttM 

OMtU Ca^MlU ktoCtlM Onkt 

/kii.it, ). 

tart 1.1. • 

u"n(») 

Opt UM.   1.1.1. 

Oati« Cmmtiu        ittocttM o».«» 

0»llo. 1.1.1. Ctew4 iMUk . m, 

ktoct IX »S/TIS MyHflMttoa 

SMFCI e« f«i uli «ilaf Vi 

AlttrMU MlH SM vltk Til 

liKutt tMixk Uckal^wt to 
•cqntrt urfttl 

WMwr«        IIM*M       tatwMk •Kartfla«   lMtr«Ur   C) 
>»t»»r*«   »TWtH   WM» ff «C* tUrtw   k*f»«l     UtMm 

«.i.o    L 

«.(i.Q)    L 

_Ü=Eil. 

Oplloi l.l.t. Ilgkt 

SMrck on gun ult ■«!«« T1S 

hrt l.t. Dcttct lea/lout VM/ 

ID/l^irttH 

Dtttct UrMt(i)/(lgMt«rt(i) 
MKKltd)1 

Locatt tirgtt(i) 

tlMla CoapoiUt SatoctlM Otikt 
Ta»ta»la   Hnaiatfal   Hortw  »atatUloa   lacaailitaacla» 

Mtaturt       dawnt       «atoaatk iKortfta«   tntractar   It 
MwirH   «atrawatH  HXa FaaOact lt«f^w   karlaa    TatmH 

OoMln Ceapoiiu talacttw Owlet 
TattaHa   HMaiagfal   «or««  MoatUtoa   lacaailittatla« 

NMiara        Claatat       Aataattk lacor«ta|   laitractar   I law at 
M<a<ra<   »aprataatH  >i»dt f«a<bac> Itoraaa   Icoflai    Tattatla 

«00 

.£9*1. 

JO-tMl_ 

JSS211. 

Coin I 

intrt arc tnough atffaraat pattarnt of cMt to looii for tkat Oitaettaa it aora coaptaa tkaa ti"plt ottarvatlaa. 
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(«MO 

MMtty ttrfK(t) «IM« OM 

' «MMClMar« 

If Ur«N «UC1M. «MM«* 

Ca^wsurp« 

UIMMU rwp (a 

»*»—  k»»«   juyUi 

«^ 1« fvalaii •tt«ltM 

1«. fwar «ti««.) 
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MMi C««iiniM «r rm • ttttan*« 

•UHU» « 

» I. *«»*•( 

• •M klMtlM 

« t 
TM» yi MBMl 

A. —  a^ ^ ^    A—«fc—.^ — ■ ■ ■ J IHK *»>«*■   '*i<i*«t 

.i'W'ff 

IHM n»«#VI 

JUL. 

I. 
•fM» Wti WHOM 

«IM «M <iMr« «niMi • • 
.-, 1I, rrff )nr  I_ 

 X_ 
* 

 • _ 

» 

1 

UM iaw#VI , 

•MMH monvm 
urn» mi mm 

- JL 
• 

Ittmmmmmm* *tnm l 

 I— 
t 

• 

| 

•VW IM MMl) 

*M*mmm*mim 

Oma rmm w »■ «• '•»,» 

. JL 

. J. 

• 

MMOTMl W, Mil 
JA— 

JUL- 

t i 

IMMfV V 1 

immtmtm t 

■ 

—IIL- 

 I— 

-■«- 

tmmmtmmut) .1L 

äJCL 

ttttMM 
Ma» • ««t» 

•«•M«|iM m 
a^it. 

•«•«••»M m 

LÜL 

.»•n »•'« 

(•I tut »v H( ««r 



••««<•« c«*<miM ir tm« «MM» «Cltantn 

».CM,« 

(««(■«) 

«tin « » 

••MM Ci^Mit« telKtlH        ••fin 

MM ITy < 

_i£25ill_ 

«.lA.lf.hmnww, 

;»•■:" •» 

IIMMI       taUMK «Kfii««   iMtnstar  IIHMI 

J_ 

•«■"•" 

lllKttM 6».V. 

ItMM        totaMIH iKarOaf   |Mtr«ctar   |t 

< :ri(Mf Utmu 

»tlM «.«. «H Til 

•to toiKtiM awin 

<•«   Iwtmtor  I 

***'       J_ 

mt u 
mmun. mt» 
mmmLKi mmm 

• a, 
» to Hi 

•IT» Midi «tn 

«nitttm. taamt. mt 

c«—*" 

tt«N mmm 9% «.1.0             •            •                                                    ■ 
•MlHf * ttot «to« 
MClfK «toftolK 

«to 

•Mto              CMMIM             W«1VM             »MPtM 
iMttftf    toMlnr.«     ItoTMi    MM It «to    l«M«MtoClM 

Ha «to 
tmttm -mf* urpu .• •«» 

(««tH «.1 m • :. 
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TMtUf t.H»»"tl.. of «in M *Ct I. Ulf! 

«cttvuy s. «JUST rin 

I—> t\pit ^Ictyrt 

OkMnt/tMMK« %tr\U of 

• I« CoapoiUt Sdtctlo« Otvlc« 
Ttttrtl«   HMiilinfMl   Stortw  »tpttUloii   lücomltUncUt 

Otptndi o* 
TlM ••< MtCOH Of 

HNMtrt       tlwtfii       Adtoaittc «Kordlng   InKructor   ElMtnt 
Mwlr««   MprtfBtt«  H»d« FttOKli itortot   Scofliw    T«mb1> 

Otvitii 

Ce—nti 

Cfl—fitt 

Optio« S.l. 

■•et UlKMIK 

■•tMM/r«*ii|Ht pita ■iltclwi 

U> MMtr Of Mtl 

Itgl« tracklaf »«in« Urftt 

Oifrau UM l«tto*(i) 

iMlMtt rt.^t 

OMCk rtMjr-te-rirt «K fMlt 

um« far uf 

«MMKt 01 TM MT 

Saawia trl9»»r(l) 

Cwtlaa traut«! 

Daatta 
T«»ta»t 

Mt tur« 
>aq«trH 

Coapatlta Salactlet 0«y1ca 
Hit«l««ful   Steraa«   lUaatltlaii   lnctMlttanelt« Co—ntt 

(twiRt        Autoattlc «tcorälng   Imtnictor   Eltarnt 
«wrtMtttd  H»<a Ftadtatk itorao«  icortiw    Tttttbla 

1(0) 

JLS  

K.O 

K.O 

JiSL 

Otfltttlon 
U4 tlt»«- 
tlon error 

T.O   of roa«di 

Co—nti 

Obitrv« t1a1*g point on 
aonitor 
Obitrv« ilalng point on 
aonitor 
Obitrv« ilalng point on 
aonitor  

JiSL 

Ot»«rv« ilalng point on 
aonitor 
iunntr ault contlnut 
tricking tfttr firing for 
0 Mt  

i-».; 



Ttsttng Cip*b111t1ti of VISS on Sunntr Acttvltltl 

Activity S. «JUST FOE 
(con't) 

Option 5.2. SUiMtard adjustsnt 

Ooatln Coopoiltt StlKtlon Dtvlct 
Tombl»   Hoonlnoful   Storiw   Ropotltlon   Inconslittncloi ontt 

Ttiort art no degrndt »odt 
txerclfi  

Option S.3. TC «djuit»nt 

DoMln CoapoilU SolKtlon Dtvlct 
Tt»Ub1t   Hwnlnoful   Stortgt   »tpttltlon   Incomlittnclt» Cotnti 

Thtrt It no TC.   Thtrt It no 
■11 Kalt on tht nnltor to 
Inttructor cannot tct at TC 

Activity 6. EN6ME A SIKU 
TARGET WTX THE COM 

Chtck/potltlont Mltchat: 
' FIRE CONTROL MODE:    NORHAL 
' LRF: ARH LST RTN 
' GPS:   3X 
' SUN SELECT: COAX 

Ooatln Coapotltt Selection Dtvlct 
Ttttablt   Mtanlnoful   Storaot  Rtpttltlon   Incontlittncltt 

Httturt        Eltatnt       Autoattlc Recording   Inttructor   Eltatnt 
Rtqulrtd   Rtprtttnttd   Mod« Fttdbacfc Storaot   Scoring    Ttttablt 

K.B.O Jartlal Dltplay Partial 

CcgMti 

firttp pa la iwltchet 

-L?    _ 

K.B.O _ 

B(0) 

.!(0) _ 

K.O 

K.O 

JLB 

JIO)   _ 

MM 

Y N B 

Announce IDENTIFIED Y N | 

Switch 6PS to 10X N 

Lay center of Mit Y > 

N 

N 

0 

0 

0 

B 

Observe tiling point on 
■on1tor 

Otprttl U$e button(t) Y 
Observe tiling point on 
■on 1tor 

Evtluatt rtnge dltplay Y 

Llittn for FIRE Y 

Announce ON THE WY Y 

Fire »-30 round bunt 
(5-6 tracer») to dtttroy/ 
tupprttt point/area target»3 

Point 
Urgtti 
only Ti0 

Deflection 
and eleva- 
tion error 
of round» 0 

Observe nvatnt of tiling 
point 

Adjutt flrt1 Y N 0 

Outcow li tracer» In target artt. 
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Teitlng Capabilities of VI6S on Gunner Activities 

Coiwents 

Activity 7. DKME NUtTIPLE 
TMSCnHimTHE 
mmm Y 

Y 

TtM and 

Tricking No Yes 

Owi tank stationary. 
Instructor sust complete TC 
conaand 

Engtgt first target using 

precision gunnery (Option 4.1 
or 4.2) Option 4.2 only 

If first target is not destroyed, 

adjust fire as de'.rlbed in 

Activity 5 Y 

Engage second target using 

precision gunnery (Option 4.1 
or 4.2) Y 

Option 4.2 only; 
Instructor can give TC coenand 
to shift fir« 

mmmmm»*mmmmmmmm»mmmmmm»mmmmmmmmmmmm ■■■■••«■• 

Activity t. ENGAGE TARGETS 

WIT« THE CAL .50 

(INCUBING SIMUL- 

TANEOUS HAIN GUN 
ENGAGEKNTS) 

Domain Coaposlte Selection Device 

Testable   Meaningful   Storage   Repetition   Inconsistencies Cowaents 

Ther« is no TC station 
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Ttittng C*p4b11U1ti of VI6S on Gunntr ActlvltlM 

Activity 9. DKMEE TAWCTS USING 

oauoB) amor 
TCOMIQUES 

Option 9.1. Engigc Urgets ««lag 

btttleilght gunnery 

Set/check mltclMi: 

' FIRE CONTROL MOOE:    NORMAL 
• LRF:    SAFE 

' 6PS:    3X 
' 6UN SELECT:    WIN 
' AN« SELECT:   tattltctrry 11 

Oowln CoapoilU StlKtlon Oovlu 
TtiUblt   Hoinlngful   Stor«g«   Rtpotltlon   Incontlitonclot Cowwnt« 

Tin 
troclilnfl N Ytl 

Itttltilght It only tochnlqui 
EmgtH  

Stitlonory ton» only 

Httturo       EltMnt        Autowtle Recording   Initructor   Eleatnt 
Required  Repretented  Mode Feedbecli Storeoe   Scoring    Temble 

K.8.0        Part 111 (0) Y 

Ceggntt 

Engage target using precision 
gunnery (Option 4.1 or 4.2) 
but without Itslng to target 

Domain Coapotlt« Selection Device 

Testable  Meaningful   Storage  Repetition   Inconsistencies Coewents 

Option 4.1 only 

OoMln Cat^osltt Selection Device 

Testable  Meaningful   Storage   Repetition   Inconsistencies 

Option 9.2. Engage target give* 

Ineffective LRF _|  

Coeaents 

Not presented 

Option 9.3. Engage target give« 
■ultlple returns fro 

m 

DoMln Conposlte Selection Device 

Testable   Meaningful   Storage   Repetition   Inconsistencies nts 

Not presented 

Doaaln Coaposlta Selection Device 

Testable   Meaningful   Storage   Repetition   Inconsistencies 

Option 9.4. Engage target give« no 

range display (lots Of 
typology) N ^^^__- ^___ _^^^_ 

Cosaenti 

Not prateeted 

OOMII            Coaposlte Selection Device 

Testable Meaalnoful   Storage Repetltlo« Inconslttenclet 

Option 9.S. Engage target give« 
crottHlad failure               N          

Co—«tt 

Not pretaated 

DoMln Coaposlte Selection Device 

Testable Meaningful   Storage   Repetition   Inconsistencies 

Option 9.6. Engage target give« 
cant sensor failure N  

Coawntt 

Not presented 
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Ttitlng Capabimitl of VIES OR tanmr Actlvltld 

Activity 9.  EMMI TMGCTS WIM 

TCTMiqiKS (cont'd)        OoMln CMpoilt« Stltctlon Otvlct 
T«tt«bU  HM»l««fiil   Storta»  »mtuio» liico««l«ttiic1ti Cc—iitt 

Option i.t. l—ö a»i\» MMer 
fillurt _!•  ^_m___m  Hot pr«Miitt< 

OOMI« Co«poi1tt S«ltct1on Otvlc» 
Tottotl« Hwilinf»!   Stortg«   Howtltloii liicoiiiltttwcit« Co—*t» 

Option 9.1. «PS f*n«r» 
(*y dMMl) II ___^__ __^^ ______ ^^^^^^^ »ot prtmitH 

OoMln Co^oilu Sotoctlo« Otvk« 
Ttttnbl«  HMnlmfal   Steroao   lltootltlon   InconilttoncUi  Cotntt 

Option 9.9. EntHi tarftt |t*M 
SPS/Tis rallm _|  «ot PftMBtod 

Dowln Co^oilt« SolKtlon Oevkn 
TntUtl«  MMnlmfiil   Stofiao   lltettltlon   lncon>littncloi Cotnti 

Option 9.10. Inongn targrt Mlag 
«« _! Ifct Dfttnntt« 

Ooatln Coapetlti Soloctle« Oovkt 
TounbU   WNnlnofnl   Storoat   »opotltlon   InconiUttncloi Cow»ntl 

Option 9.11. Engngt tarftt ihm 
ctaklllutloa tjtum 
faltoro («Mr«MCy 
mi») ■        _^_^_> >^___ _^^__ ^_^_^_^__  llpt irfi>nto4 

Ooatln            Cotpeiltt           Stltcllon          Otvtca 
Ttttttlt   MMnlnofnl   Storaat   Ittttltlon   IncoMltttncht   Co—nti 

Option 9.12. Etftft tarftt |lvn 
tanrtt paMtr faltar« 
(aaaal awtt) _J|   »t prtltntH 
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TtltlRf CtpMllttltt of VUS o* fainmr Actlvltltt 

AetlvUy 10. OBMI T«Mn FMM 
IC KHITIM 

TtltlRf Ulli Ktlvlty It Mt rttt« for tlM gynntr. 

OOMI* Co^oiUe S«1«ct1«* Drrtct 
TtttOI«    HMBttfll    UOTW    MtttltlO«    lllCO(Hltt>IICt»l     CO—Mt» 

ActWIty 11. «SOS KSUlIS 

NMMrt DtmnX        tatOMtk «tcordlng   Imtractor   llMtnt 
«omr«<   Iwmiitrt   H»<o fttdtK> Stofow   ttorliifl     Tomb It   Co—litt 

Cktck/ttjitt MS 

tutu kttt Itctrry «at 

1«CUD 

l-M» 



««NO» I ■ 3 

TESTIHC CANIILIT1ES OF TOfSUN ON ACTIVITIES 

Activity i. PtEPMC STATIOW 
m OPOUTICM 

Enttr ggnmr ititlon 

Optrttt «Milight 

0( inu InttrcM 

Insu 11 COW 

«4J«lt  Mttl 

AOJult brOHIMdl 

AOJutl cktltrttt 

fotmr wf ititlo« 

Pfrfera tfl fMCtto* dMck 

M>it en 

Nrfera ce^attr MK-ttit 

tarfora co^iuitr «tu ckact 

Ptrfera TIS ckack 

Htitn MS «Ott 

CMCk fOMT control h*Mlti 

Cktck HMMl tlt»«t1on/tr«.»rt« 
crMtt 

Nrftr« Ittd ijritta cMck 

rtrfor* fIrlnj circuit! ckatk 

rtrfora cretwIM MMpr cMck 

Nrftn kytrMltc fr»t%an clwck 

OOMIR Ct«poiUt StlMtlen Otvlc* 
TtiUHt  HMBliwfiil   Storto«  Kwtltloii   Incemlittwclt« JSSüU. 

NMMrt ElMmt fcitoattlc ttcordtng    Initructor    ElMwnt 
«tit IU<u1rt<   HwrtMnttJ   H»«i EwdUck Stor«Q«   Scoring     Tor 

AL2 . 

«•«•o 

K.8.0 

JLL0_ 

IC.I.O 

K.I.O 

ALS. 

K.I.O 

Cotntl 

I-J-l 



Ttitlng Ci|Mbl1tllti of TOMUR «• tmmtr Actlvltl«! 

Activity 2. mum NEMK- 

nsmtrnxs « 

lertilgHt Ml* gun 

Ztre cou 

HMiyrt 

mm 
at,[ox 

«».PI 

*.i   _ 

K.I.O 

IlMMt 
RlprtMRtM 

II 

II 

»«port «Mpeil Ititui II 

Ind«« btttlKtrry mmu on 
Mt« SEL witch 

Introduc« tatttKtrry r*ngt 
Mi OP 

II 

1 

la Coapoilti S*1tct1on Otvkt 
TtlUbl«   MMillligflil   St0f«a»   gmmjgj    IncomllUncIti —Ü 

COWMtl 

Ho oiw to rttort to 

Optio« 2.1. frtfrt for offr 

loctl«« TC krlfftag 

Oewla tapoilu Soloctto« Onko 
TttT.o>l«   Wowitfiil   Itorow  Moot it ion   Imootlmiiclot c°—"'» 

hMur«        Cltaoiit       tatOMtk «tcordlBfl    Imtructor   Elfwnt 
MoolroO   »oofowiitrt   I»«» Ft»<»oc> ttorooo   icoflm     TotUMo Cotntl 

UK 

OoMl* Ccapoilt« Election Otvlct 
ToUOtlO   WMQlilCf»!   StOfM«   Moot It 100   lotooilitoiicloi Coopoiiti 

Option 2.2. fH$m for att» 

IitpKt torroli tkrovg* C^/TIS 

looro Wi I 

NNtiiro (1«wnt MtOMtk «ocordlBQ    lootnKtOr    ClMtnt 
Moolrod   MofowtH  H»«o fooObort ttoroao   fcocloi    Toittbl« 

_ÜSL —i  

Coiiiti 

OitlCOM U TC kMMinf cerroct loforaottoa. 

I-J-2 



UitlR« C»p*bimi« of TOKIM M Gunntr ActWItU« 

Activity 3. «qui« TMKTUS) 

f»rt 3.1. • 

DOMI» CMpoilU StlKtlon 0«v1ct 
T«it«blt   HttBlnaful   $tor«Qt  Mpttltlen   Incontltttncttt B—U 

Scenario on CKT, not vlttwd 
through ty«p1«ce. Rtducid 
1«it volldlty «xooctod. 

Option 3.1.1.   DpM kttck - *y Qpow Iwtch not tlwlitod 

EMCUM Wired tKhnlqutt to 
Kqiilrt Urgttl 

OoMln Coapofltt StlKtlon Otvlct 
Ttttiblo   MtinlnofMl   Storngt   Rtntltlon   Incontlttonclm Coonti 

Option 3.1.2. Clo»d Mtck - Ay       tY) $— cowntnt Pjrt 3.1 ibov« 

Ntiiurt        Elt«tnt        AutOMtle Rncordlng   Instructor   Element 
Rwulrtd   Keprttented  Mode Feedtecli Stenoe   Scoring    Teiteble Co—nti 

Select 3X «M/TIS MgnUlcotlon K.I.O 

Seerch on gun «xll using SP$ K.6.0 

Alternete uilng GPS Mltk TIS K.(B.O) 

_11L 

i2L 

JIL 

_t!L 

JIL 

J!L 

JIL 

Mo obtervoblo bobavlor 

Option 3.1.Z. I1#t 

Seercn on gun Mil using TIS 

OoMln Coapostte SelKtlon Device 
Ttttiblo   HMnlngful   Stoiiat  Hepotltlen   Incontlstoncloi Cowwnti 

So« ce—nt P»rt 3.1 ibove 

Meesure        Eleaent       Autoattlc Recording   Instructor   Element 
Rogulred   Reprosented   Hod« Feedback Stona«   Scoring    Testable 

K [Y] K 

«ntt 

Mo observabl« b«h«v1or 

PMt 3.2. Detect 1o»/Locat Ion/ 
lO/Rcportlng 

Detect Urg|t(l)/s1gMtiir«(t) 
ottt«c1«(s)z 

local« target(») 

OoMln Conposlte SelKtlon Device 
Testable   Heanlnoful   Storage   Repetition   Incons1tt«nc1«« CoMwnts 

Meesure        Eleewnt       Autoaatlc Record.ng   Instructor   Element 
R«qu1red   R«pr«i«nt«d   Hod« feedback Storag«   Scoring    Tostabl« «nts 

K(lO 

ZThere «re enough different patterni of cue« to look for that detection It «ore coaplu than s1»ple observation. 
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Ttltlng Captbimi«! Of TOKUN on Gunntr ActlvUI«! 

Activity 1. KdUIK T/WSCT($) 
(cont'd) HMiur*        .ItMnt       AutOMtlc Recording   Instructor   Elewnt 

R«q«1rta  iwpnwnttd  Hodt Fttdlwclt Storigt   Scorliw    TtttibU Co—nti 
Identify t«rgtt(i) Mklng tht 
following dotiraliwtloni: 
• IfFN 
' Hontnc Uturt 

If ttrgot dttKttd, announct 
GUNNER REPORT, 

<T/«aT> «LOCATION 

Confln Urgtt 

EitlMt« ringt (ipproxlMt* In 
order to «vtlutti IRF return) 

K«) N 

K.B 

K,(B.O) N 

K Degraded 

Part 3. Eviluu situation 

[No gunntr tctlom] 

1^4 



Tut lug Capibimitt «f TOKUN on Gunntr AetWUltt 

MM 
TttUM« 

Activity 4. OBME SIM1 TMOTS 
«ITH TNE Mm CM PirtUl 

C»—litt 
Coapoiltt StlKtlo' Drrlct 

HMiHiwfitl   »tor«oi  Matt It Ion   Iiicoinl»t«iicl«i ___ 
Inform} 

Point! for Training 
Hltt L_ JW| T $tttlQiwry Ui* owl* 

Option 4.1. rracUlo» i 
• wvlnf (offtnu) 

OM Unk novlng ll not 
rtcrtwntog 

Optio* 4.2. Praelitoa ( 
• fUttawry (dofonw)      Y 

Points for 
Witt 

Infoi-BOl 
Training 

Sft/ciMck iwitcim: 
' FIRE CONTWH HOOE:    NOMW. 
' UF: MH LAST HTM 
' 6PS: » 
' 6UN SELECT: NklN 
' /MO SELECT ti onnevnctd 

Slnht through 6PS 

tratp pala wltchtt 

Look through CAS to dttoraln* 
i«n«n gun cltin dofllntf* 

Announce DRIVER STOP 

Look through SPS 

Announci IDENTIFIED 

Switch GPS to 10X 

Lay on ctntor ants of target 

lagln tracking aovtng ttrgtti 

Otprtil law buttoa(i) 

Evaluat* rang* display 

Ch«ck rtady-to-flr* and fault 
«Mr 

Hak* control lay3 

List** for UP7 

List** for FIRE4 

Announc* ON THE HAY 

Hoasur* 
R»qulr*d 

Elaant       Autesatlc Racordlng   Initructor   Eltatnt 
ll*prat*nt«d  Mod* faadback Storao«   Scorlna    Tastabl« 

Partial I T 

Ccswants 

JLLi. 
K.« 

'.(0) 

».(0) 

_L0_ 

1.(0) 

_JL2_ 

(Y) 

Y 

1 

1 

11 

Y 

Y 

Y 

Y 

Y 

Owr*d*d 

Y 

Y 

Y 

m 

Y 

Sight 
0    In Us« 

Sight 
In UM 

Tracking 
0 Error 

Tracking 
0    Error 

0     Hang* 

Tracking 
0    Error 

B               Y 

>        m 

Scora Is prttantad i 
laro* CRT  

Obitrv* CRT 

Obsrv* CRT 

Ots*r»* CRT at raining 

Ots»rv* CRT 

FIRE My b* announced 
bafor* gunnar says 
IQCIITinEO  

for this *1*M*t and stallar «lawnts throughout th* antlr* doaaln, th* ralavant outcoa* Is th» sight plctur«. 

4For *l««nt and slallar «1«a**ts throughout tha antlra doaaln, tha ralavant outcoa* It th* tight plctur« at th* tli* 
of Using/firing. 

For this alwtnt and slallar tlaatnts tbroughtout th* doaaln, tha ralavant outcoa* It tapltaentlitg actlvltlat 9.2 or 9.3 or ralatlng. 

"For this and slallar alaaants throughout th* a*tlra doaaln, tha outcoa* Is firing only If th* raady-to-flra signal Is vlslbla. 

For this alaaant and slallar alaaants throughout tha antlra doaaln, tha ra1*vant outcoa« Is firing only aftar UP and FIRE ara 
announcad. 
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Ult'DO Capkimtoi of TOKW on bnmr Actlvltlt« 

Activity«. aum snu vmtn 
wm TK NUR CM NNMT« 

(cont'd) »twlrt« 

SqiiMt» trltgtr(i) 

CeotlMM trtcktng 

(lMi*t        Antoattlc (Ucordlng   tnttrvctor   Elntnt 
MBrtMiitt«  Hm fH<lb«c> Stont»   fctrtug    T>m»t  _ 

Il«t 
Nltt 

 ! sj_Büasi_i 2_ —2 süjESLai 

i25SÜL. 

Tract 1*f 

9  irr  ±. THmW 
OoMla 

Uitabl« 
Option 4.3. CMMT 

« 
c*«Mt Idtntlfy 

tarfK 

C«90i1tt Stltctlon 0*«ki 
HMWlmfyl   Storm   MootltlO«   InconiUttncIti JSSSSHL. 

Ho TC to ntltt 

Cilt 4.J.A.! 6W fill« to HontlfY 
tiraotd) 

Animinctl CAMNOT IDENTIFY or 
deot not rotpond 

Mtiiurt Eloatnt       AvtOMtk Mcortlng   iMtnctor   Utatnt 
KooroMnttd   Mo» Foolrt itorioo   fcorlna    Tottabl« B—i 

NOJL 

COM 4.3.1.: 8IW Idantlfloi 

dlffarant targat 

Announcit IDENTIFY 

OIFFERtNT TARG£T> 

DOMIB 

Ttttabla 

Maaivra 

»aaalraO 

Coapotlta Salacttaa Oavlca 

Haaalmfal   ttoraaa  tooatltloa   IncomUtawclai Cotnti 

Elaaaat       AataHtk lacaraiag   Instructor   [laaaat 
»apratantaa  HeOa Faadbacl $toraaa   Scorlaa    Taatabla anti 

Ml Wo TC 

Option 4.4. Uw TIS 

Sat/chack iwltchat: 

' FIRE CONTROL NOOCi    NOWWL 
' LRF: ARM LAST RTN 

' GPS; JX 
' GUN SELECT: MAIN 

' HTO SELECT at innounctd 

' THERMAL NOOC: ON 
' FLTR/CLEAR/SHTR: SMTR 

' THERMAL MAGNIFICATION: 3X TO 10X 

' NLARITY SWITCH: WHITE 

or BLACK HOT, at tfiilrad 

' SENSITIVITY, CONTRAST, and 
FOCUS for boat luga 

Slgtit through GTS 

OoMla 

Taitabla 

Ma«sura 

Raqalrad 

Composite          Salactloa          Oavlca 

Maanlngfiil   Storaaa   Raoatltloa   Incowlstanclaa 

Point» for 

Nlti       

Co—nts 

Elaaaat       Avtoattlc Recording   Instructor   Elaaant 
Raprasantad  Moda faad>ac> Storaoa   Scoring    Taitabla 

Partial        

ants 

".»,0 

Sight 
0    in U»a 

DoHln 
Tastabla 

Contlnua engaging targatt using 
precision gunnery 
(Option 4.1 or 4.2) Y 

Coapotlta Selection Oavlca 
Maanlngfal   Storage   Repetition   Inconslstancla» 

Points for 
Hltt L  

Caaaants 
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Utltaf C*i»milM«( «CltoltlM 

«tti.ll, t. «JK1 fH 

■•u«tr um yktan 

OMtnM/MMMM itrlto of 

»••Mt fir 

SEUtL £UI  
•• IMM. 
ELtt  

WMWH I 

?tr«*< 

toUMlk lacaNlai   tMtrvctar   |1 
fftcl IHftW   Iwr1«t     UitOX 

JäüÜ. 

Optio« S.I. 

«net KtKMt« 

»tt—tt/ftttgtgt t»\a wUcMt 

1*1 M MMti* Mil of Urgtt 

ttgl* trtctlif «ovliig ttrjtti 

Dtprtu ItM battoMO 

CvtlMtt rtngt dlipU; 

Cktck rttd».to-f Irt «M fMlt 
lyMlt 

LIltM for UP 

AnnouiKt OH TIC Mr 

Squttit trl9gtr(f) 

CentlnM trKklng 

Ocatu Co^otllt ktoctlM Brrlta 

NMMT«       fItawt       AatOMtlc Mtortl«»   tattnKUr   ilntn 

_l!l  

X-trTy 
Tract 1«| 

±iSL 
K.O       Dt«rt<t< 

_COM**t_l_ 

ftfM 

OHtrn PIT 

If 
0>wnn CTT «t rtufl 

1.(0) 

OoailR Coapotltt Stltcttot 0t«tct 
Ttttrtlt  MMtitaftl   Stertat  Matt it iw   Itcottitttiicltt 

Option M. ttMttrt ■«jHtaMt 
Wo atgrtUtt wo* 

DomSis Co^oiltt StlKtto« Dt»lct 
Ttttitlt   Hwiilixftl   Stortat  MpttUiot   Itcoiitlittiiclti Co—ttt 

Option S.3. TCatfjMtant ■oJC. 

*T0PGUN MftMtrt looki for NT solution If fInt round In t «liptnlet round crttted by tht loftMtrt ■probtblllt» ftctor. 
king centrtry te doetrlnt, tkls Mill rodnca tatt validity. 

i-j-; 



U«tta« C«»*niltM «r l«MB M t ».«I.U1«! 

«CltfUF •. Al 
ana IM ■i cat» tiiKtm 

•ctHlty f. OMIMITVU 
nMn ana IM 

{■«Hi flrtt t»'m •••■! 
rtc'tlM «MMry (0*1 IM «.I 
ar«.l) 

If ftrtt UrfM 11 Ml «HtraiM«. 
M)Mt flrt «I «MCrMM It 
V!<i1tf S 

(•«•t» wen« ti'tti «I'S 

ar«cl«tM tmmiy (0»t io« 4.1 
•r «.t) 

Ito C4a»eiU« ktottlw DttK« 

Wwail 

T 
NtMl far 

T 
ta«Mt far 
»HI 

T 

T 
HiMt far 
ait. 

JS2Mti_ 

«cttvHr l. 
ana IM CM. ja 
(UOJD» SUM.- 
iMBMNuatai 

Otm\» Caapatlu Stlactlaa tavka 
umm >»«»f«f«i  ttoftt a»t»tu»»i i«c—>i»t««ci«« jas-tj. 

TC watia« wt «liUtH 

l-J-l 



Ttltlxg CO«*nUI«l Of TOKU« 0* SudMr Actlvltlt« 

Activity t. EKME TMKTS HIM 

lUMIIXIS 

Opt IM« 1.1 to t.f, 
f.li M* t.lt 

11* CoapetU« JtUction Oovlco 
Toitotlo   Homlngf«!   Storooo   Mootltloii   l«coHi1itOB:lt> Co—nti 

6AS only toetmlqut pronntta 

Optio« 1.10. Ci 
MS 

tarfrt oolif 

Ui/c»Kk ntltrkott 
' rtRC CO«TRW. HOOE: MRNM. 
' UFi    SAFI 
' SIM SELECT i   MI« 
' MM) SELECT:    Oi fMUCU 

Sl|kt tkroaak MS 

Snip pola wltclwi 

Aimouxt IDENTIFIED 

Loy ««nounctd ringt lino 0« 
torgot 

Lt«d aevlH torgot o« follow!: 
. Z.S allt for Mbot 
. S BlU for NEAT* 

LI«too for FIRE 

Aooeooco M THE MY 

Sqoooio tr1ggor(t)1(> 

Cootlooo troctlog 

Inforaol 
Folotl for Tnlnlnj 

m    juii L_ ssa  
Nootoro ElOMOt AotOMtlc Rtcordlnj   lottructor   EloMnt 
»ooiilroJ   llopro»onto<   Hodo foodbiet Stonoo   Scoring     Toitoblo Cowwnti 

JLLS. 

JLI_ 

JdSL 

ai(oi 

JiOL 

Mrtlol 

(Y) . .2. 'M«f_. 
-L- 

■ 

Y • 

Y ■ 

m 

0 

Tricking 
Error 

Tricking 
Error -1- 

0 

Y 

r 

Y 

Y 
Kill 
Dlttooco 
Tricking 
Error 

\   m 

.1 Y 

JHL 

Kongo It not innounctd, 
but «ppoor on CRT dito 
oroo.    UfO Of ring« lino 
con fco obiorvod on CRT. 
Kongo It not innounctd, 
but oppaor on CRT diti 
oroo. U(0 of ringt lint 
con bo obior»td on CRT. 
FIRE My bo innounctd 
bofora gunnor uyi 
IDENTIFIED  

Obiorvo CUT 

Oboorvo CRT 

Activity 10. ENMRC TAMFT FROH 
TC mniM 

Tooting tklt octlvlty It not nttd for tho gunnor. 

Activity 11. ASSESS RESULTS 
OF ENMKMOT 

OOMI* Coapotlto SolKtlon Dovtco 
Tottoblo   Woonlngfol   Storooo   Ropotltlon   Incontlttonclot Cotontt 

OotcoM It corroctod tight plctwro. 
10, OotcoM It corroctod fight picture ot tlM of firing. 
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APPENDIX I - 4 
TESTING CAMBI, ITIES OF UCOFT ON GUNNER ACTIVITIES 

Activity 1. nttPAAE STATIOK 
FOR OPEMnON 

Enter gunner itttlon 

Operate (tawlight 

Operate Intircoa 

Install coax 

Adjuit seat» 

Adjust browpadi 

Adjust eheitreit 

Power up station 

Parfora GPS function chack 

Adjust GPS 

Perforn coaputer »elf-teit 

Pcrfona conputer data check 

Ptrfora TIS chack 

Parfon GAS adjust 

Chack power control handles 

Chack MIMMI elevation/traverse 
cranks 

Ptrfora load systaa chock 

Ptrfora firing circuits chack 

Parfora crosswlnd sensor chack 

Ooaaln Coaposlte Selection Device 
TastaMt   Mtanlnaful   Stongt  Kapttltlon   Inconslsttnclas Coawnts 

Htnv ilsslno tlttnts 

Heasurt        Elntnt       Autoaatlc Recording   Instructor   Element 
Raqulrtd   Rtprtstnttd  Modt PttdhKk Storaaa   Scoring    Tastabla ants 

K.8.0 

JLL0_ 

"•'■o 

".»■" 

K.S.O 

JLL2_ 

".».o 

JLLS- 

K.B.O 

JLLL. 

K.B.O 

»B.O 

Ptrfora hydraulic pressure chack      K.B.O 

B.O 
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Ttitlng Capabimm of UCOFT on Sunntr Actlvltlti 

• In Ccwposltt SolKtlon Dtvlci 
Tomb It  Hominflful   Storog«   Hopotltlon   Inconilitoiiclot Cownti 

Activity 2. PEWOM MEPME- 
TO-FIRE CHEOCS „ Inconsistent and eisslng 

elewnts 

Measure 
Required 

■JA 
MM 
K.» _ 

Element 
Represented 

N 

Autowtlc Recording   Instructor   Eleaent 
Mode Feedback Storage   Scoring    Testable 

R 

Coaaents 

Bort»1ght Min gun 

Zoro coax N R 

Report wttpon ttatui Y R                                          t               Y 

IndM battlecsrry ta» on 
Aft« SEL Mitch Y N                                         1.0             Y 

Introduce bottlecerry ringe 
Into CCP Y R                                      S.O            Y 

DoeMln 
Testable 

Coupesi 
Meaningful 

It«           Selection          Device 
Storege   Repetition   Inconsistencies Coaaents 

Option 2.1. Pr«per« for offenn | 

Measure 
Required 

K 

Eleaent 
Represented 

Deoreded 

Autoaatlc Recording   Instructor   Eleaent 
Mode Feedback Storage   Scoring    Testable 

R                                                 R 

CaaB«nts 

Receive TC briefing 
TC briefing Is not 
required by U-COfT 

Option 2.2. Prepere for defense 

Dowln 
Testable 

N 

Co^oslte          Selection          Device 
Meenlnoful   Storage   Repetition   Inconsistencies Coeaents 

Measure 
Retired 

K(KL 

K 

Elewnt 
Represented 

Degraded 

Y 

Autoaatlc Recording   Instructor   Eleaent 
Mode Feedback Storage   Scoring    Testable 

N                                                          R 

Coaaents 

Inspect terrain through CPS/TIS 

Check SAS clearance R                                        B              Y 

Learn TRPi N R Sketch/TRPs not drawn 

Outcoae Is TC hearing correct Information. 
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T«jtlng Captbllltltt of UCOFT on fcmwr ActWUIoi 

•In CoapoiltO Sotoctlo» Dovlco 
tttUbl«  MMiilmfMl   Storto«  HoootUioii   liwoiitlitoiicio» Co—o»tt 

Activity 1. MX»m TMKET(S) 1 
Con41t1o«i or« too dogr«do4 
for KooMto/vtllO ttittna 

Nrt ).l. • SMTCH N 

Option 3.1.1.   Op» tatck - «toy N 
UCOfT «ft Mt llBulltt 
OMR-Dttek 

Option 3.1.2. Cloud tatck • <tny 

DOMI* 
Ttltobl. 

. m _ 
Mttiurt 
»Nvlrtd 

K.B.O 

CMpotlto          Soloetlon         0««kt 
Hunlngful   Stengt   Npttltlen   Incomlitoncl«! CoMtntl 

EltMnt        AutOMtk «ntordlng   Inftructor   doant 
R«prti«nt»a   Nodt FttdUck Stortoo   Scoring     Ttitiblt 

Y             II                                      1.0            Y 

CoMtntt 

Stlect 3X GPS/TIS MgnlflMtlo« 

Soirch on gun uli «ting 6PS Y             II                                        f              1 StlHll  Itafllfl«« 

Altornoto «ling CPS wltk YIS K.O.O) 

Extcutt March tocknlgMi to 
•cqulrt target I K 

CMS M Mt Chang«; 
My pOMllio a UCOfT 
tiptrltnctd gunnar wtw 
M longor Mitchat 

CanMt Maorvo Morchlng 

Optio* 3.1.2. hlgfct 

Search on gun axli uilng TIS 

DoMln 
Taitahla 

Haaiur« 
»Malrad 

I 

CoapotU« Saltctlon Doyle* 
HHnlngfal   Storaw   teMtltlo«   |iico*«1it*iic1*t CoMant» 

tlwant        AutOMtk »«cording   iMtrwtor   E1aM*t 
(>*pr*t*nt«d   HoM f«odb*ch Storaw   SCOTIM    Y«ttM1« 

Oaaradad      Jj  

Co»»nti 

OOMI* 

Taitabla 
Part 3.2. Detect lonAocat Ion/ 

10/Rcportlng 

Coapoilt« Saloctle* Oevlc« 
MHnlngfMl   Storage   MMtltlon   Inconilatonelat Co«—*ta 

Detect target(i)/$1gnatur«(«) 
obstacloU)' 

locate target($) 

Identify targ*t(i) Baking the 
following MUralMtlooi: 
' IFFN 
' Noaanclataro 

If target detected, announce 
GUNNER REPORT, <TMt6ET> «LOCATION , 

Conflra target 

Ettlaata range (approxtaato 1* 
order to evaluate LRF return) 

Haatur* 
Rwalre« 

^^^^_ ___^_ ___^^_ ^^_^_^^    Slilatlo« My rodoc» validity 

EleMnt        AatOMtk Recording   Instructor   Eltaant 
Rapretentad   H»M Faedboch Storage   StorlM    Tettable lit l 

K(lO      Degraded 

K(K)      DegraMd 

K(K1      D*gr*d*d 

JLB_ 

K Degraded 

Ho observable behavior 
or MtCOM 

M observable behavior 
OT MtCOM 

ho observable behavior 
OT MtCOM  

No observable behavior 
or ooteoM  
No observable behavior 
Or MtCOM  

Thar* «re enough different patterns of cues to look for thet detection Is Mr* coapl«* than Ikpla observation. 
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TMtl«f C*p«»111t1« of HCOn M IMMT »ctWIttf« 

Ocm\t Co^oilt* tataCtlM OtvtM 

Activity 1. MWUt nMn(S) 
(COM'4) 

tart ]. Cvataflte iitMtio« 

[m gunnar «ctlOM] 



Ttltlt| CUMIIHIM tt Ä»I •■ ( tetMItM 

»ttl.lt, «. IHM 
Ml« m mil «■ 

0»ti»«l I    PrwUlw »IHM 
- ««tat itttmm) 

Jtt/CMCI «■«UM!- 
flU cwtta MM: 

Üii MM LAST IT« 

Wü Ml Kl   NU! 
NW «ItCt «i 

HP 
(Mt* ptll (MltCM« 

I— utaTina 

fatU* WS to  IM 

UF M CMUr H» «f UrfM* 

•*«*■ trtctlaf «>»<•» UrfH*4 

lilt«* for <rl««r •lartl 

0»»rtii UM kattM(ir 

iMtMM rorgt «tt»l«|r 

CkKk r..«,.tO-f Irt  JM fMlt 
«Mr 
IM« ««trol   \f* 

IKtM far i-»' 

litt«* r«r ritf* 

i Oi TW MT 

OoMl« Co^oCU teltCtiM Dt»k« 

jati»! 

_csaiü_ 

AJSÜH. 

juim. 

K.l.tO) 

SVNtM trtjgtr(i)' 

Co«! IM tractta«4 

_LI2L 

«•0 T 

«.1.0 

Kl 

T 

T 

»1.0 T 

1.(0) T 

1.(0) T 

« 1 

1.(0) T 

K.O OotrrtH 

«.0 T 

1.(0) T 

«.0 T 

«.0 T 

«.f T 

Jaul L 

—*'     » 

-?\' -i- 

J_Ja»sr._L 

jss^i 

•tidiiro       (laaNI       «ataaitk lacaral«!   tattractar   (laaal 
»aaa»ra«  »aartwotH HNa faaOact Staraaa   karlaa    TattaH« jault. 

■o faailty far tattlai 
(•• latact ar UV aarly 
Wut» Mttotfi caa N 

M j fc ««itn<tar  

Carractiati p («fM 
iktar« jag at c-aal« 
Carractaau •' tl#t 
Ml l»«aa« at c-Mk 

Carractiau of raaft 
ratara Maai at c-iala 
OMartNkla MMotar aaljr 
if r««a« >^H »«tarmt 

Ottanaala kaftavtar aalr 
W fiaU twtl 
Carractiau of t<i»t 
iktoft JaaaH at cataW 

Carractiau af «lint 
yktara >at>a at 
caatak. At •■« C1 
ratk la arrar at 
CMMI« U caaualMta« 
%f rt*glO|.  MltCt 
Mttlif« aal raaa* to 

■i gpaii 
Corroctwu ef iigit 

JS»t Ckaptar I far a «atcrlptlaa ar KOTT icarlii. 
4fof tau alaaaat aa« tlallar oiowott t»ra>|>iit tu aallra «OMU 

'for alaaaat aa4 itallar alaaaatt tkrongkont tM «allra «uala. tta r« 
aT tollai/rirlaf. 

Sar Mit ml IM 
'far tkti alaamt aa« tlallar alaaaatt tkraatkaat tkt «allra Maala. 
tMMicaa. 

lavaat aatcaaa la taa H9«« »ktara. 

laoaat aatcaaa It tta »HM »itt.r« tt tta ttaa 

laaaatt ttraafkaat tta «atlr« «aala. tta aatcaaa It firing aaly if tka raa4y-ta-rtra ll«aal It .Ui»U 

ralavaat aatcaaa I« f irlog uljr artar W tml fVt ar« 



Ttiii»« c#MnniM ¥ ucori M i «CttvtttM 

«ctwitr 4. 

on i*i 4.t. Nvctotaa i 

Wt/CMCl wltclwti 
' t'M coma MMi 

' UVi MM UST in 
- Mi at 
' W UlCCI   Nk» 
- «mi HlICT «i 

Utt UrM# (AS «o «it«r«lM 

VIVO STV 

Mnria 

VUc» VS t* MI 

Ujr »• (Mttr M t ■ •' UrfM 

Mgti trKllif M«li( Urfttl 

Ot»'t»« UM »nileaCt) 

IMI««U rtifi «i>»Uf 

•MWCMtr«! lay 

i. ut.. r«r V 

it tit. far ru« 

l— a nc Mr 

V«<M«{. (rl|«ir(>) 

CwllMt trtuiaf 

M*Mr« IlMtM        JhrtMMtt Uc«r«l>| 
i<Mif»4   tfytH.1.4   ^4» y»^t* Stq^tti 

UitnKtar   It 

■■(0) 

_L2 PrrtfT« 

Mi 

Jitlfi L 

"?": 

J9t|2__L 

J2H«I_ 

«*»»"       « 

■l P«Mlt|r f4r Mtt <■« 
I— fcktt ■ U» w'> 
WttCk Mtlllf« M* k« 
*»l*r»t4 H WWW 

Olff It.tt to Uli  tf 

CMllHl 
MINT tti. toO 

>t« tt H IWtr^tor 

CcrrtctMII of |l|llt 
tktirt Hg »t cowto 
C«rr«ctMU of itfUt 
lkt»r« H|j « —H 
CarractwM ¥ rM(i 

Cki*r.M)« NM»t»r Mly 

Oiwrntl» Nfto.tor «alir 
If fwH twitl i 
C«fTKt«M of ilgat 

t^rr itfn 1 wff ^ 

«-^     « 

CWTKtMII of nikt 

MMH *^< 4t t>«0OU 
CornctHM of iigui 
ikt»« JH4H 4t —> 



T«nti| CifrtintiM of uc»i M Actt.lt Ui 

ktutt, 4. DM« SIMClt U—li 

wrancNku«! 
(MM'«) 

Optio« 4.j, IHN 

MMtlfy 

f (MIM       «atOMtk «tcordlng   Imtmetof   Clntnt 

M»ftlt«tt«  )»» fwtrt ItorMt   Scorliw    Ttttrtlt Jo-t-u. 

Occurrtx« Mtratntd ky tW 

M «It Mkt OM of tkrM 

ISIBSiS!  

C«M 4.1.«.I ■ f«11l to  WMtlflf 

WfWttl)  T_ 

NHIaro 

/bMMiMt OMOT IMITIFT or 

I limn       tataHtk Mcording   Uttrvctor   EUitnt 

Mtrwitt«  >»4« FoHMrt tt9r»at   ScortM     TvtUtlt —Ü 

Ml 
OOMIII Coapoillo Ultctlaa Ot»ko 

UllUU   »«»iHf»!   «orijt   fcOttltlO»    I«CO«lUt«IKm Cot«» 

cm 4.1.1.1 aw i<wtum 

HMWiro Clo«i>t        tatowtk t»cor«1ng   iMtractOT   tlMtnt 

«wrtWQtH   WoiH Ftodboct Storofl«   fcorli     Ttttrtk Co—it i 

I«»TIfT 

•C!fr«f«I TMtCT» «(») 

My rtqulrt trror bjr TC 

to «toto mi rotpo««« 

ootio. 4.4. tons 

Stt/CMCI lalUkai: 

- riu comn. KBt: 
' UTi MM LAST in 

* »s: n 
' CM StLICT: Nt» 
' »HO SOECT •• ——< 
' TMOWl MMi 01 
* rui/cuM/suni  urn 
■ TKMM, NOWIf ICATI«: 

U to 101 

' NURITT MICMi WITI 
or lua HOT. M «t«1r»a 

' tfuirnm. conusr, mt 
FOCUS for bolt lw«t 

S1|kt ttrwfk VS 

COM low totHlH ttrjtt» «till 

prtcliV 
(Optlo« 4.1 or 4.1) 

Owila 

Ult4»»t 

Co^oOtt Soloctlo« Ontct 

Wmlmfol   Storott   Nwtltlo»   liKO«ilittiKloi C—" 
»It» Mfftckatly 4>«rtM4 to 

Wit to» 44WI4C» for t«tt»w 

tlwO"t        AoUHtk »«or«lug    iMtrsctor   f 1«MM 

IkfrtwtH   IM» f«»«>>rt Storoot   fcorlt     TMt>»l« Cl—iiU 

Oo«i( 

UitQI« 

0««r4<N 

Co«poiUt S« IK I Ion Do» let 

HMiiiii«fiil   St»f«»»  Mut It k«   locomltuiick« Co—im 

«kM MffklWtlr «tjr«««!! to 
mtttk« »»MiMcy for ttttloa 

1^-» 



Ttitli* Cip*bimi«i of UCOfT M GMMwr ActWItlti 

DOMIR Coapeilt« 
Tt»t«bl«   Htmlmful   StortB 

StlKtlen Dcvlet 
Ktwtltloii   IncontUUwcl«! tnti 

Activity i. ADJUST FIRE Degraded 

Meaiure 
Required 

JL1  

K 

Elewnt 

Rapreaantad 

Oajradad, 

Degraded 

Aut 

Node 

» 

OMtlC Recording 

Feedback Storage 

Inttructor 

Scorlni 
EloMnt 

Tenable Coaaants 

««cover ilgkt plctur« 

O«ij«ry«/«nt)ounct Itrlk« of 

tvtry round R 

Oowln 

Testable 

Y 

Ca^oitta          Selection           Device 

Meaningful   Storage   Repetition   Inconslitenc 

1 

as Conents 

Option S.l. Rnnfifo 

Occurrence depends on missing 

first round 

Meaiure 

Required 

R.B 

Elaaant 
Rapraiantad 

Y 

AutOMtlc Recording 

Mode Feedback Storage 

R 

Injtructor 

Scoring 

■ 

Elaaant 

Testable 

Y 

Cotments 

AMMMO REEWMIIK 

Rolo«M/r«o*gtg« pola »«Uchtj 

KL'L 

lOL 
1 

Y R B 

0 

V 

Lay e« ctnttr Mit of Urgot Y 0 Replay S Y 
Correctness of light 
picture Judged at consoln 

■•(111 tracking »vlng Urgotl Y 0 Replay s 0 Y 
Correctness of sight 

picture judged at console 

LlitoN for drlvor ilortt R R 

Dtprtis ItM button(j) ».(OL 

K.O 

Y 0 Replay s 0 

".0- 

.■.o_ 

0 

Y 
Correctness of range 
return Judged at console 

EvtlMto rtngt display Degraded R 

R 

R 

(V)   _ 

Y 

Observable behavior only 

if range Judged Incorrect 

Check raady-to-flra and fault 

»yaooli JbL. 

LOL 

u 

MOL 

Y 
Observable behavior only 

If fault syrtMl present 

Haka control lay Y 
Correctness of tight 

picture Judged at console 

LI«tan for UP Y R 

T 

0 Replay s 

0 Y 

Announce ON THE HAY Y B Y 

Squeeze trlggert») Y 0 Y 
Correctness of sight 

picture Judged at console 

Continue tracking Y o Replay s 0 Y 
Correctness of sight 

picture Judged at console 
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TMtlng ütptbllUltt of UCOfT on binnor Actlvltlti 

Activity 5. «MUST FIRE 
(eon't) 

Option 5.2. Stnndird adJustHnt 

•) 

ObMrvt/tnnounc« deflection end 
ringe error 

Ooniln 
Teiteble 

He«iure 
Hequlred 

Conpostt« Selection Device 
Meenlnoful   Storege   Repetition   IncontUtenclei Co—nti 

Occurrence depends on first 
round «Iti end deoreded «ode 

EleMnt       Autoaitlc Recording   Instructor   Eleacnt 
Represented Hade Feedttecli Store]e  Scoring    Testable Cwaents 

m. 
Release/reengage pa la switches K.B 

Adjust 1 ell deflect .on8 KU(O) 

Adjust 200 Mters rantie* KtB(O) 

Begin tracking Mvlng target B(0) 

Listen for UP K.O 

Announce OK THE HAY U 

Squeeze trlgger(s) B|0) 

Continue tracking B(O) 

Dowln 
Testable 

Option 5.3. TC adjustment Y 

Measure 
Required 

Release/reengage pal« swltrhes K.B.O 

Apply TC correction ttB(O) 

listen for UP K.O 

Announce OH THE WAY R.B 

Squeeze trlgger(s) B(O) 

Continue tracking B(O) 

Degraded 

MM 
Replay 

Replay 

0    Replay 

0    Replay 

Instructor aust observe 
deflection and rang« 
error at console and 
Judge CRR's response 
Hay be difficult to 
observe  

Observed at console 

Observed at console 

Observed it console 

Observed at console 

Observed at console 

CceeosUe Selection Device 
Heenlnqful   Storage   Repetition   Inconsistencies CoMents 

EleMnt      AutoMtlc Recording   Instructor   Eleaent 
Represented node Feedback Storage  Scoring    Testable Cowents 

0    Repley 

0    Replay 

ttay be difficult to 
observe 

Observed at console 

Observed at console 

Observed at console 

Outcoat Is adjusted sight picture. 



Testing Ctptbllltlti of UCOFT on Sunntr ActlvltUi 

Activity 6. EKMC A SINGLE 

TMCCT WITH TOE COAX 

Check/poOtlotii Mltchoi: 

' FIRE CONTROL MODE:    NOWWL 

' LRF: ARH LST RTN 

' GPS:   3X 
' GUN SELECT: COAX 

firiip p<1i Mitchoi 

Announct IDENTIFIED 

Switch SPS to IOX 

Lay on center Mti of target 

Depress UM button(i) 

Evaluate range display 

Listen for FIRE 

Announce CN THE HAY 

Fire 20-30 round bunt 

(5-6 tracers) to destroy/ 

upprett point/area targets 

Domain Coa^oilte Selection Device 

Testabl«   MMNliwfMl   Storage  Repetition   Inconsistencies 

Y L_     tWtod  

Co—nts 

Measure        Eleaent       AutOMtlc Recording   Instructor   Elewnt     No penalty for setting 

Reotilrtd   R»pr.-iented  Mode FeedbKk Ster«qt   Scoring    Toitrtl«    witches early.   Switch 

setting can be observed 

K.B.O Y J 0_ Y dt console  

Adjust fire 12 

X.B.O Y N > 

X.B Y 

. _T_ 

0 

.21«' L 

Replay 

\ 

K.B.O Y K 

B.(O) Y 

Y 

s 1 
Correctness of sight 
picture judged at console 

B.(0) . _0_ 

N 

.JejIajL s Y 
Correctness of range 
return Judged at console 

K.O Degraded 

Y 

B.O {> 
Observable behavlrr only 

)    If range judged Incorrect 

X.O 

T 

Y 

K.I Y Y 

B(0) Degraded 

Replace 

0 

Replay 

s 

s 

Y Observe at console 

B(0) Y Observe at console 

Outco«e Is tracers In target area. 
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Ttftlng Captbimitl of UCOfT on Gunwr Aetlvltln 

Activity 7. ENSWE NULTIPLE 
TARGETS Wn« THE 
NUR OR 

Engag* first ttrgtt using 
prtclslon gunntry (Option 4.1 
or 4.2) 

If first Urgtt It not dtttroyod, 
adjust fire is doscrlbod In 
Activity 5 

Engage second target using 
prtclslon gunntry (Option 4.1 
or 4.2} 

Ooatin Composltt 
Ttstablt   Mtanlngful   Storag 

W* 

StlKtlon Oavict 
Rtpttitlon   Inconsisttncits Cotnts 

Utlttd 

Stt 4.1/4.2 

Stt 5 

Stt 4.1/4.2 

Activity I. EREAEE TARGETS 
WITH TNE CAL .50 
(IKIUDIRS SIMUL- 
TAREOUS NUR 6UR 
BKAGEKRTS) 

Option t.l.   StatlUmots Urgets 

Engage «In gun target using 
prtclslon gunntry (Option 4.1 
or 4.2) 

Adjust fire using gunner's 
standard tdjustwnt 
(Option 5.2) 

Ooatin Coapositt Selection Device 
Ttstablt   Htaningful   Storagt  Rtpttitlon   Inconsisttncits tnts 

Announce TARGET-CEASE FIRE 

Coapltx llaittd 

Stt 4.1/4.2 

Stt 5.2 

Measure       Eltatnt       Autoattic Recording   Instructor   Eltatnt 
Rtqulrtd   Rtprtstnttd   Hodt Fttdbtcit Storagt   Scoring    Ttstablt 

JKISL 

Co—nts 
Judge appropriateness 
froa urgtt hit displayed 
at consolt  

Option B.2.    Ctl .50 Urgets 

Aid in adjusting TC's weapon 

Ooatin Coapositt 
Ttsttblt  Hetningful   Storag 

StlKtlon Oavict 
Rtpttitlon   Inconsisttncits 

Llaittd 

Measure       Eltatnt        Automatic Recording   Instructor   Eltatnt 
Rtqulrtd   Rtprtstnttd   Hodt feedbaeti Storage   Scoring     Ttsttblt 

K(B) Y J B__ Y 

Co—nts 

Cottnts 
Judge corrections froa 
console  
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Tttttng Cipabliutts of UCOFT on fiuniwr Acttvltlt« 

Activity 9. EltSAtt TMKETS USIK 
KPUCE anmaY 
TECMRIQUCS 

Option 9.1. Engag« targets uilng 
battlaslgkt gunnery 

Set/cluck iwltchtsi 
* FIRE CONTROL MODE:    NORMAL 
' LRFi    SAFE 
' GPS:    3X 
' GUN SELECTi   MAIN 
- AMM SELECT:   btttltcirry M 

Engigt target using precision 
gunnery (Option 4.1 or 4.2) 
but without Using to ttrgot 

COM In Co»poi1te Selection Device 
Ttit«ble   Me«n1nofu1   Stonos   Repetition   Inconsistencies 

iXL 

Cowents 

Pert U1 coverage 
degraded conditions 

Co»plex Llilted 

Measure        Element        Autoaatle Recording   Instructor   Eleaent 
Required   Represented   Mode Feedbaeli Storage   Scoring    Testable Cowwntt 

AM. No penalty for setting 
6un Select early 
Switch setting can be 
Judged fro» console 

Doaaln Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies Co—ents 

See 4.1/4.2 

Option 9.2. Engag* target given 
Ineffective LIF 

OoMln Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies COHtntl 

Case 9.2.A. Use battleslght 
gunnery 

Engage target using battleslght 
gunnery (Option 9.1) 

See 9.1 

Case 9.2.B. TC Indexes range 

Engage target using precision 
gunnery (Option 4.1 or 4.2) 
but without losing to target 

Announce IDENTIFIED 

Measure        Eleaant       Autowtlc Recording   Instructor   Eleaent 
Required   Represented   Mode Feedbaeli Storage   Scoring    Testable 

K(B)  

Cowents 
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TtJtlnj CtpibUUItl of UCOFT on Sunntr Actlvltltl 

Activity I.    EMME T«METS USING 
■f PLACE wmaY 
TEOMIOU» 
(cont'd) 

COM 9.l.C. TC liidoxtd rmot 

Open CCP door 

Prtis RANGE button 

Enter <RAHCE> 

Prtts ENTER button 

Cloii CCP door 

Engigt tirgot uiing prtcUlon 
gunnery (Option 4.1 or 4.2) 
but without Uiing to Urget 

DOMln Coapotlte SolKtton Device 
Tottibl«   Httnlnoful   Storag«   »ipttltlon   InconiUUnclot 

Nttturt        Element AutOMtlc Recording    Injtructor   Element 
»»quired   Reprotentod   Mod« feedbick Stortg«   Scoring     Tettebl« 

JL'uL- Y J! !_     Y_ 

K.1.0 

K.B.O 

JLLS- 

±0_ 

DOMln Coaposlte Selection Device 
Totttbl«   Womlngful   Stong«   Repetition   Incon»1itenc1e« 

Cowwnti 

Co—enti 

Co—«nts 

DOM In Co»poi1te Selection Device 
Teitebl«   Meaningful   Stortg«   Repetition   IncontltUnclet 

Cat« 9.2.0. tNR Mnuilly «pp11«$ 
ring« Y 

COHMtt 

S«« 9.10 

Engage target using GAS 
(Option 9.10) 

■In             Coapoilt«           Selection            Device 
Teitable   Meaningful   Storage   Repetition   Incontletenclei 

Option 9.3. Engage target gt*M 
■ultlplc returns fro« 
UF Y  

Depress las« button(s) 

If aultlple return syabol 
«poears In 6PS, announce 
RANGE <IN NETERS> 

Measure        Element        AutOMtlc Recording   Instructor   Element 
Required   Represenfd   Mode Feedback Storage   Scoring     Testable 

Jioi. 

"■».o 

Switch LRF setting in accordance 
with TC Instructions K.B.O 

JLL 

_L0_ 

Cownent» 

CoMents 

Range appears at console 

Setting appears at 
console  
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Tilting ClplbllltU» of UCOFT on Gunnir ActlvltlM 

Activity f.    ENSME TMCETS USINC 
KPUKE CUWIEtY 
TCOMiqUES 
(cont'd) 

OOMIH 

Tattabli 
Coapoi 

Meaningful 
Ite            Selection            Device 
Storage   Repetition   Incomiitencles                     Comments 

Cm 9.3.A. Gunner nliiis 

Measure 
Raguired 

BJO)   _ 

OoMln 
Testable 

Eleaent 
Represented 

Y 

Automatic Recording   Instructor   Element 
Node Feedback Storage   Scoring     Testable                 Comaenti 

Riliy o« lirget N                                          0                Y 

Oeprejs la« button(i) Y 
Not         Uiad in 

B     Prepared SM Score       0               Y 

Coapoi 
Meaningful 

ita            Selection           Device 
Storage   Repetition   Incontlitenciai                     Comaenti 

Continue with engaging Mln 
target uilng pnclilon gunniry 
(Option 4.1 or 4.2) 

Case 9.3.8. TC corrects range 

Continue with engaging Hin 
target using preclilon gunnery 
(Option 4.1 or 4.2) 

Douln 
Testable 

Coapoi 
Meaningful 

Its           Selection          Oavtcs 
Storage   Repetition   Inconsistencies                     Comments 

Option 9.4. Engage target given no 
rang« display (Ion of 
lyatoology) 

There are no exercises for 
this condition, but It csn be 

By special                                  simulated by turning SYMBOL 
Instruction                                knob all the way down 

MW 

Cm 9.4.A. Littll or no tine Y Sse 4.1/4.2 

Engage target «ling precision 
gunnery (Option 4.1 or 4.2) 

Cue 9.4.B. TIM peraittlnf Y 

Measure 
Required 

K.B.O 

Eleaent 
Represented 

Y 

Automatic Recording   Instructor   Eleaent 
Hod« Feedback Storage   Scoring     Testable                 Comments 

Open CCP door N                                       BY 

Preu RANGE button K.B.O Y »                                       BY 

Announce range B.O Y N                                          BY 
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Tilting CtpibllitlM of UCOFT en Gunntr Actlvltitt 

Activity 9. EHSME TMWETS USIM 
«EPLACE OJHNERY 
TECNNIQUES 
(cont'd) DOMln 

Testable 

(X) . 

Measure 
Required 

K.B.O 

K.B,?., 

",8,0 _ 

Ooaaln 
Testable 

Coapos 
Meaningful 

He    Selection 
Storege Repetition I 

By spec lei 
Instruction 

Autoaatlc Recording 
Mode Feedback Storage 

N 

Device 
nconslstenc les Coaaents 

Option 9.5. Engaga target glvai 
crotmlnd falUra 

There are no crosswlnd senior 
failure engagements 

Eleaent 
Represented 

Y 

Instructor 
Scoring 

B 

Eleaent 
Testabli _ 

Y 

Coaaents 

Open CCP door 

Press CROSSWINO button Y N B Y 

Press "O" key Y N B Y 

Prill ENTER button Y N B Y 

Close CCP door Y N 

Ite 
Storage 

Selection 
Repetition I 

B Y 

Coapos 
Meaningful 

Device 
nconslstenc les Coaaents 

Engage Urget using precision 
gunnery (Option 4.1 or 4.2) See 4.1/ '4.2 

Option 9.6. Engaga Urget gl»en 
cant Mnsor failure Y 

By special 
Instruction 

tic Recording 
cdback Storage 

There are no cant sensor 
failure eneegeaents 

Measure 
Required 

K.B.O. 

K.B.O 

K.B.O 

K.B.O 

K.B.O 

COM In 
Testable 

_IYi_ 

Measure 
Required 

Eleaent 
Represented 

Autoaa 
ModeFe 

Instructor 
Scoring 

B 

Eleaent 
Testable Coaaents 

Open CCP door 

Press CANT button B 

Prosi -O" B 

Press ENTER button —  B 

B Close CCP door 

Coaposlte 
Meaningful Storage 

Selection 
Repetition Ii 

Device 
icons Istenci les Coaaents 

Engige Urget using precision 
gunnery—stationary (Option 4.2) 

No cant 
See 4.2 

required 

Coaaents 
Eleaent 

Represented 
Autoaatlc Recording 
Mode Feedback Storege 

Instructor 
Scoring 

Eleaent 
Testable 

If tank Is not on level ground, 
compensate by alalng I all 
high/1 all opposite direction of 
cant per 1000 aeters In renge to 
Urget10 K>B(0) 

Adjusting for "cent" will 
reiult In e alii  

10, Outcoae Is corrected sight picture. 
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Ttitlng C«p*b111t1ti of UCOFT OR fivnmr AetlvltUi 

Activity 9. ENSME TMCETS USINS 
REPLACE SUNNERY 
TECHNIQUES (cont'd) 

Option 9.7. Lead angli scntor 
fallir* 

Open CCP door 

Prtsi LEAD button 

Pro« "0" kty 

Prtsi ENTER button 

Close CCP door 

Engage target using precision 
gunnery (Option 4.2) but apply 
lead to Mvlng target at follows: 
. 2.5 alii for labot 
. 5 ■11» for HEAT11 

Ooaaln     Coapoilte    Selection    Device 
Teitable Meaningful Storage Repetition Inconilttencle« Co—enti 

Leed angle failure It not 
tlaulated teptrttely froa 
STAB OUT  

Measure        Eleaent        Autoaatlc Recording   Inttructor   Eleaent 
Required   Reoretented   Mode Feedbacli Storage   Scoring     Teitable 

K.B.O Y N B_ Y 

K.9.0 

K.B.O 

K.'.O 

K.B.O 

K.B.O 

Coiawntt 

Obterve froa console 

Option 9.B. GPS failure 
(day ckannel) 

Engage target using TIS 
(Option 4.4) 

Doaaln Coapetlte Selection Device 
Teitable   Meaningful   Storage Repetition   Incontlttenclet 

Not specific 
N to option    ^_^_ ^^^^^_ 

Coaaentt 

SPS failure It not tlaulated 
»eparately froa TIS failure 

Option 9.9. Engage target given 
tnniS  fallur« 

Not specific 
to option 

Cate 9.9.A. Engage target given 
6PS/T1S failure 

Engage targett using SAS gunnery 
(Option 9.10) 

Incorrect See 9.10 

Cate 9.9.B. Ute GAS battletlght 
technlquet Y Coaplex 

Engage target using battletlght 
gunnery (Option 9.1) but 
with 6AS Instead of 6PS 

See 9.1 

11 Outcoae It corrected light picture. 
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T«$t1ng CtptbtlttUi of UCOFT on Cyniwr Actlvltltl 

Activity 9. EHSME TMKCTS USIN6 
Kpucc amiaY 
TECHNIQUES (cont'd) 

Option 9.10. Engaga targat using 
M 

111.:htck tMltckti: 
'  FIRE CONTROL MODE:    NORMAL 
. LRF: ARM LAST RTN 
' GPS:  IX 
' GUN SELECT: MAIN 
' AHHO SELECT II announced 

OoMln Coaposltt Siltction David 
Tutibl«   Miinlngful   Stongi   Ripitltlon   Inconilitincln nti 

Incornct Llaltid 
Cornet liy doti not mult 
In i hit  

Niiiuri        EllMRt        AutOHtlC Recording   Imtructor   Eliaint 
Riqulnd   Riprmntid   Hedi fudbielt Stongi   Scoring    Tutibli 

JLLIfil XL 

Coaaintt 

Gun Siliet or LRF tarly 
Switch iittlngt cm bi 
obtirvid «t comoli 

Sight through GAS 

K.B.O 

y 

8(0)   _ 

K.B 

N 

N 

T 

0 Replay        S 

B Gnsp pi la Mltchii Y Y 

Announce IDENTIFIED Y -   «   -    _ 

0 

Y 

Y 

Fid In by Instructor 

Liy announced ringt line on 
tirgit Y 

Judgi sight picture it 
consoli 

If tirgat Is aovlng, apply 
lud as follows: 
. 2.5 alls for sabot 
. S alls for HEAT12 Y 

N 

T 

0 

RlDllV          $ 

Replay         $ 

0 

0 

Y 
Judge sight picture at 
consolt 

Llstin for FIRE6 Y Y 

Announce ON THE NAY Y B Y 

Squeeze trlggir(s) LOL 
B.fO) 

Y 

Y 

o Y 
Correctness of sight 
plctun ludoed it console 

Continue tricking 0 Replay         S 0 Y 
Correctness of sight 
plctun judged at console 

Dona in 
Testable 

Coaposltt           Selection 
Meaningful    Storage   Repetition 

Device 
Inconslsttnclt) i Coaaints 

Option 9.11. Eagaga targat given 
sUblllzitlon systea 
fallura (irgincy 

<) 

Set/check switches: 
' FIRE CONTROL MODE: NORMAL 
. LRF: ARM LAST RTN 
' GPS: 3X 
' GUN SEIE'T: MAIN 
' AHHO SELEkT IS announced 

Measure   Eliaant   Autoaatlc Recording Instructor Eleaent 
Riqulred Ripnsmtid Modi Feidbick Storm Scoring  Tutibli 

K.B.(O) Y N 8.0 Y 

Coaainti 

Gun Select or LRF early 
Switch sittings can bi 
observed at console  

Sight through GPS M.o 

12. Outcoat is correctid sight plctun. 
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Tilting Ctp«btmi«l of UCOfT on Gunntr Actlvltltl 

Activity 9. ERMK TMKTS USIM 
KPUKE wmav 
TECMiqUES (cont'd) Measure 

Rtfulrtd 

",».9. 

JMUL 
K.O 

Eliatnt 
Represented 

Y 

AutOMtlc Recording 
Modt Feedback Storaot 

N 

Instructor 
Scoring 

1 

...1   . 

9  . 
0 

■ 

EItatnt 
Ttstablt 

Y 

Coaatnts 

Grtip pa 1B «witch« 

Announct IDENTIFIED Y T 

0        RtDltV          $ 

N 

Y Ftd In by Instructor 

If targtt It Mvlng, apply 
lead as followi: 
. 2.5 alls for tabot 
. S alii for HEAT13 Y 

Y 

Y 
Judge sight picture at 
consols 

lilt«* for FIRE6 Y 

Announct ON THE HAY K.B Y T Y 

Squttz« tr1gg«r(t)5 UIL 
».(0) 

Y 0       Replay         S 0 Y 

Y 

Corrtctntss of sight 
picture Judged at console 

Contlnu« tricking4 0      Rtplay        $ o 
Corrtctntss of sight 
Dlcturt judotd st consols 

Oeaaln 
Ttstablt 

Y 

Coapos' 
Ntanlngful 

Itt            Selection            Device 
Storaot   Repetition    Inconslstenc Its Coaatnts 

Option 9.12. Engage targtt give« 
turret paver failure 
(aaaaal aode) 

Measure 
Required 

UM 

K.8,0 

EItatnt 
Represented 

Y 

AutOMtlc Rtcordlng 
Mode Fttdback Storagt 

N 

N 

Instructor 
Scoring 

».0. 

Eltatnt 
Ttstablt 

Y 

Coaatnts 

Set/check twltchtc Gun Select or LRF early 
' FIRE CONTROL HOOE: 
■MM 

' LRF: ARH LAST RTN 
' SPS: 3X 
' 6UN SELECT: MAIN 
' AHHO SELECT as announced 

Sight through 6AS 

Switch settings can bt 
obstrvtd at console 

Traverse/tltvttt with aanual 
controls 8(0)    . 

K.B 

KH(0|. 

KAB(O) 

K.O 

Y N 

N 

0       Replay         S 

Y 
Outcoat Is changing 
at console 

Announct IDENTIFIED 

Lay annourced ranga lint on 
targtt14 Y 

Y 

Y 

0 

0 

Y 
Judgt sight picture at 
consols 

If targtt Is aovlng, apply lead 
at follows: 

. 2.5 alii for sabot 

. 5 alls for HEAT15 0       Rtplay        S 

N 

T 

0      Rtplay        S 

Y 
Judgt sight picture at 
console 

Llsttn for FIRE6 0 

B 

Y 

Announct ON THE HAY K.B Y Y 

Prtss elevation knob 
firing trlggtr16 8(0) 

B(0)   . 

Y 0 Y 
Judge sight picture at 
consolt 

If gun falls to fir«, vigorously 
turn blasting atchln« handle 
3-4 tlats15 Y 0      Rtplay        S o Y 

Judge sight picture at 
console 

Outcoae Is corrtcttd sight picture. 

Outcoat Is rangt Tint on targtt. 
15, Outcoat Is corrtcttd sight picture, 

''outcoat Is sight picture tt tint of firing. 
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TtttlH C«p*»imi«l Of UCOfT on trniMr Actlvltl'i 

Actlvlt) 10. fMMK TMKCT FMW 
TC nSITIM 

Ttitlng tklt OCtlvlty U not nttd for tht gunntr. 

COM 10.1. Owiimr cownot Idowtlfy 
torooti 

(5M Activity 4.3) 

Cfto 10.2   Throo-in crow 

No gunntr 

ActWIty 11. ASSESS RESULTS 
Of EHGABEICn 

Ckock/idjott HAS 

Index bottlocarry »mm 

Announce <AHHO> 1N0EXFD 

OOMIR Coopoilto Soloctlon Dovlco 
Tottibio   Hoiwlngful   Stonoo   Aopotltlon   Incomlitowcloi Co«Mnt» 

Lioltod by TC condition« 

Houiiro        EltMnt        Aytoaotlc Recording   Instructor   Eleient 
Roqalrod   Aeprotented   Mode foodbock Storeoe   Scoring     Totteble 

K.I.O Y J  

CoMontt 

JLL2. 

JLL 

B.O 
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AWWU I • I 
TESTIKS CAPMILITUS OF SIIWIT M CUWlt» ACTIVITIES 

Activity i. mrm ITATIOW 
FO» orownoi 

DoHin Co^oiltt1 JtlKtlo* Otvlct 
T«it«t1>   HM»1iiafv1   Stortgt   Mottltloii   Incomlittnciti JO-MU. 

Measure 
Required 

fnttr gumwr it« Ion K.I.O 

Optntt dOMllgkt K.I.O 

Optrttt Inttrcaa K.B.O 

Install ceu K.B.O 

Adjust seiti K.B.O 

Adjust briMptdi K.B.O 

MJvit chtitrut K.«.O 

Powtr up ttttton K.B.O 

Perfor» GPS function chtck K.B.O 

Adjust GPS K.B.O 

ftrfoni co«put«r $»U-test K.B.O 

Perfor« CMputtr data chtck K.B.O 

Perfoni TIS chtck K.B.O 

Perfor« GAS adjust K.B.O 

Check power control handles K.B.O 

Check Hnual elevation/traverse 
cranks K.B.O 

Perfora lead systw chtck K.B.O 

Perfor» firing circuits chtck K.B.O 

Perfora crosswlnd sensor chtck K.B.O 

Perfora hydraulic prtssurt chtck K.B.O 

Too May ilssliw tlttnts 

aattk Rtcerdlng   Instructor 
Feedback Storaot   Scerliw 

Eleaent 
TtstaMt 

JIL 

i2L 

Partial 

Partial 

Ccetnts 

SIHNET provides no composite scores, therefore these two coluans are left blank for tht entire doaaln. 
I 

SIHNET has no autoaatlc scoring capabilities.   However, there Is a rtal-tlat reaote plan-down display with ataory capture for 
rtplay.   Thtrtfort, possibilities for an instructor scoring froa tht plan-down display art described. 

Ratings In this column assuat Instructor is acting as TC. This allows use of GPSE to observe sight picture. Otherwise, 
testing would require at least two observers; one inside crew coapartatnt to observe behaviors and another outside using 
optional aonltor to tvaluatt sight picture.   While feasible, the use of two observers is not very practical. 
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Tilting UptkintUi «f SIMCT «MI OMMT ActWUtM 

Activity t. 

Oowln Coapoiltt ktoctta« Otvk« 
Tilt«»«    llM»lliaf«l    StOfM»   lltWt It lO«    I»C01l«llt«IKlM 

TD-FIK aexs II 

Meuure 
RMulrtd 

•ertilgkt MIR fn KM. (01 

Itro COU Ittl.(O) 

Report MNpoR Itttui u 

Index btttlKtrry mm OR 

MM SCI wltck W 
Introduce Dettlecerry ring* 
iRtOCCF K.B.O 

Meuure        Elewnt        ^iitdMtlc RKordlng   Instructor   Elewnt 
Mwilrtd   Mortwnttd  )fcd* fHdbRcli itortot   Scoring    Tejuble 

nti 

Jo-enti_ 

Option 2.1. Prapm far offtM* 

Receive TC briefing 

DOMIR Coapotlte 
Tettebl*   HMRliwfRl   Storegi 

SelectIOR Device 
toWtltlOR    IWCORllltlRClW 

Meeiure        Element        AvtOMtlc Recording   Instructor   Eleatnt 
Required   RtBrewRted  Mode Feedtect Storeg*   ScorlRg    Te«t«bl> 

Cowents 

Ccepenti 

No observtble betavlor 

Option 2.2. Prepare for defense 

Inspect terrain through GPS/TIS 

Check GAS eleerance 

Learn TRPs 

DoatlR Coapotlte Selection Device 
Testable   Meaningful   Storage   Repetition   iRcoRilstenclei Co—nts 

Measure        Eleaent       AutOMtlc Recording   Instructor   Elewnt 
Reoulred   Represented   Mode Feedback Storage   Scorlag    Tesuble 

Oeoraded 

Cowenti 
No TIS; 
No observable behavior 

Outcome Is TC knowing correct Inforwtlon. 
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Ttitlng Cip*bimi»i of SUVKT on Sunmr Actlvltlu 

Activity 3. AOgUOK TMKT(S) 

"•rt 3.1. - SMrcfc 

OoMln Coapoilte SolMtlon Dcvlci 

Ttitiblo   Moinlngful   Stortgt   Mootltlon   IneowiltUncItt «ntl 

Hitting ond dtoridod olowiits 

Option 3.1.1.   Op«* tatck - «My 

Option 3.1.2. Cloied tatck - day 

Stltct 3X GP5/TIS Mgnlf Icttlon 

Scorch on gun «x'« using GPS 

AlttrntU using GPS with TIS 

EMCUU sdirck ttchnlquts to 

«cqulrt tirgots 

DoMln Coaposltt SolKtlon Dtvlct 

Ttttiblo  Httnlngful   Stonao  Ktpotltlon   Incontltttnclos 

_!!}  

Mtijur»        Eltntnt       Autoutlc Recording   Instructor   Element 

Rwulrod  Rwrosontod  Hod« Feedbdcli Storao«   Scorlno    Ttstablo 

K.B.O 

ALS- 

LILSL 

Cotnti 

Cowronts 

Mo obtarvablt tahavlor 

Option 3.1.2. Night 

Starch on gun axis using TIS 

Domain Composite Selection Dtvlc« 

Tottabl«  Maanlngful   Storag«  Rtpatltlon   Incontlttanclas Cowents 

Measure        Elttant       Autoaatlc Recording   Instructor   Elenent 

Raqulred   Rtpratantad   Hod« Feadbact Storag«   Scoring    Tastabl« ants 

Ro TIS 

Part 3.2. Oetectlon/Locatlon/ 
ID/Reporting 

Detect targat(s)/s1gnatur«(s) 
obstacle(f)5 

Locate target(i) 

DoMln Coapotlta Selection Device 

Testable   H«an1ngfu1   Storag«   Repetition   Incon«1tt«nc1«s 

_JÜÜ  

Umagt» 

Slilatlon tv raduce validity 

Haasure        Element       Autoaatlc Recording   Instructor   Element 
R«qu1r«d   R«pr«s«nt«d  Hod« F««dbaeli Storage   Scoring    Testabl« Coaaants 

l((K)      Oagradad 

KHO 

No observable behavior 
or eutcow 
No observable behavior 
or eutcoew  

There ar« enough different patterns of cues to look for that detection Is aor« cooplex than simple observation. 
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Itttlog C«pt»imit» of SINCT M CMMtr ActWUItl 

Activity J. ACQUnt UMCTCS) 
(eonf <) 

lOtntlfy tirottd) «iking tkt 
following tfcttralMtlon: 
'  IFFN 

Clitur« 

If Urgtt «cttctid, «nnounct 
GUMKR REPORT, 
«TMGEI> «LOCATION» 

Conflni target 

EltlMt« rtng» (•pproxlMt* In 
ordtr to tvilMti UF return) 

HMMPI        Elntnt        AntoattlC «tcon'tng   Initructor   ElMtnt 
Hwulrttf  Mjrtttiittd  Hoü« ftrtfclc $tOf«at   Scoring    TotUbl« 

K(K) DMr«(M 

K.I Y 

K.(B.O) Y 

K Degraded 

Cownti 

No obwrvtblt bohtvlor 
or QMtcot  

No oburviblt bthtvior 
or outcow  

Hrt 3. EralMtt iltiMtlo« 

[No gunner tctloni] 
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TMtlrtg C«|Mbl11tUi of StNCT on tunmr ActWUtat 

Activity 4. ERMK SIMU TNWn 
MTMTKmnaa 

itn Coapoiiu SclactlOR Dtvie* 
Tttt«Mt  HWHIIWTIII  Stortot  Mwtltloii   IncomlittnclM Caint» 

Option 4.1. Pracltto« ( 
• Bwlng (efftnt) 

Sct/clwck jwltchos: 
' FIRE CONTROL NODE: 

MM. 
• LRf: ARM LAST RTN 
' SPS: n 
- GUN SELECT: MAIM 
' AN« SELECT •> •nnounctd 

Sight through 6PS 

Crtip pal» switch«« 

Announce IDENTIFIED 

Switch GPS to 10X 

Lay on cintir usi of tirgtt 

Bogln tracking anvlng targets 

Listen for driver alerts 

Depress läse button(s) 

Evaluate rang« display 

t raidy- 
tyaboh' 

Hake control lay1 

Listen for UP10 

Listen for FIRE* 

Announce ON THE HAY 

Squeeze tr1goer($) 

Continue tricking 

Measure        Eleaent       AutOMtlc Recording   Instructor   Eleacnt 
Rtqulrtd  Represented  Hodt Ft«dtt«ck Storao«   Scoring    Ttmbl« 

IttB.(O) Y J B_ Y 

«nt» 

_KJ_ 

t.B.O 

_LiSL 

B.(0) 

B.(0) 

JLS- 

JASL 

B.(0) 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Degraded 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Tirgtt 
0    hit 

0                Y 

No observabl« b«h«v1or 

"For this element and similar eleaents throughout the entire do«a1n, th« relevant outcoa* Is the sight picture. 
7For element and $l»11ar eleawnts throughout the entire doauln, th« relevant outcoM Is th« sight picture at th« tlM 
of Using/firing. 

'For this element and slullar elements throughtout the domain, th« relevant outcome Is Implementing activities 9.2 or 9.3 or relaslng. 

9For this «nd similar elements throughout th« entire domain, th« outcoa« Is firing only If th« ready-to-fIre signal Is visible. 

10, For this element and similar eleirents throughout th« entire domain, th« relevant outcome Is firing only after UP «nd FIRE are 
announcod. 
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T«it1ng CtptbllltUl Of SIMNET on Guniwr Aetlvltlu 

Activity 4. EMMBE SINELE TMCEH 

HmTMENUN tW 

(cont'd) OOMIR Compoilte Selection Otvlct 
ToitoM*   MMHlnofiil   Storog«  Hont It Ion   tnconilitoneltt 

Option 4.2. PracltlM cngngnent 

- stationary (dtftnia)     (Y)        ^_^_^_ _^_^ m__^__ 

Cowanti 

Stt/eheck swltchai: 

' FIRE COHTOa MODE: 

MM 
• Uf: ARM UST RTN 

• GPS: 3X 

' GUN SELECT: (WIN 

' MM) SELECT tl announced 

Sight through GPS 

Grasp pall switch« 

Look through GAS to dataratna 

whan gun clears defilade 

Announce DRIVER STOP 

Look through GPS 

Announce IDENTIFIED 

Switch GPS to 10X 

Lay on center nass of target 

Begin tracking aovlng targets 

Depress Use button(s) 

Evaluate range display 

Check ready-to-fIre and fault 

«ynboh 

Hake control lay 

Listen for UP 

Listen for FIRE 

Announce ON THE HAY 

Squeeze trlggar(s) 

Continue tracking 

Measure        Ele»en>       Auteaatlc Recording   Instructor   Elewnt 

Raqulrad  Raprasantad  node Feedback Storaaa   Scoring    Testable 

K.». 0 Y J B_ Y 

ants 

K.B.O                Y 

K.B.O                Y 

K.B.O                N 

K.B                    Y 

K.B.O               Y 

K.B                  Y 

K.B.O               Y 

B(O)                 Y 

B(O)                 Y 

B(0)                 Y 

K.O           Degraded 

K.O                  Y 

B(O)                 Y 

K.O                  Y 

K.O                  Y 

B(O)                 Y 

B(O)                 Y 

B(O)                 Y 

Target 

Hit  
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Ttitlng Captbtlltttt of SINKT on fiurnwr Actlvltl« 

Activity 4. BRME SIWU TMSOS 
WTO THE tMMOM 
(confd) OMNIR CoapotUt Stlcctlon Otvlct 

Ttittblt   HMBlnafMl   Stonot  »twtltlOB   liKomlittriclM 
Option 4.3. tuimer cannot 

Identify announced 
tarstt _£(}  

C«»««! 

Cat« 4.3.*.: BW fallt to Idantlfy 
taroat(i) _ 

Announctl CANNOT IDENTIFY or 
dots not respond 

Htasurt       EltMnt       Autoaatlc Racordlng   Instructor  EltMnt 
Noqulred   Raprawnttd  Mod« Feedbaclt Storag«   Scoring    TaitabU tnti 

Doaaln     Composite    Selection    Device 
Tettabl« Heanlngful Storto« Nepatltlon Inconslitanclei Co—nti 

Cat« 4.3.B.: 6NR 1d«nt1f1«t 

d1ff«f«nt tarwt 

Measure        E1«wn*        AutOMtlc Recording   Instructor   Eleaent 

Required   RepretenUd   Hod« Feedback Storag«   Scoring    Tottabl« Co—ntt 

Announces IDENTIFY 

«DIFFERENT TARGET> K(B) 

DoMln CoBposlte Selection Device 
Tettabl«   Meaningful   Storao«  Repetition   Incont1tt«nc1«t «ntt 

Option 4.4. Use TIS Wo TIS 
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Ttitlng CapMimiu of SUWCT on Sunrwr ActWUlM 

Activity i. ADJUST FIRE 

Mcovir tight plcturt 

ObMrvt/mnounet itrlkt of 
•vtry round 

OoHin Coaposite StlKtlon Otvlc» 
Toitrtl»   MMBlnaf«!   Stertgo   Rontltlen   IWCQIIIIIUIICIM 

Mrtlil 

tut i 

Dogridod woi» not roprownttd 

HMSurt       Eliwnt       Autoattlc Recording   Instructor   Elntnt 
Roaulrtd  Hoprofntod   Hodt Fwdbicti Stong«   Scoring    TutiM« 

K.B | 11 

ontt 

Option S.l. 

Announct REENGAGING 

RtlttM/rMngig* ptla switch«! 

L»y cantor of aass 

Bagln tracking aovlng target 

Dtprait Uta button(i) 

Eveluat« range display 

Chock ready-to-fIre and fault 
•y^ols 

llitan for UP 

Announce ON THE UAY 

Squaaza trlggar(i) 

Continue tracking 

Ooaaln Cotposlte SelKtlon device 
Taitibla  Mtanlnqful   Storao«  Kapatltlon   Inconiltttnclai 

-in  
«nti 

Measure       Elewnt        Automatic Recording   Instructor   Eleaant 
Daoulrad   »eprasanted   Hoda Feedback Storage   Scoring    Testable 

K.B Y J| B__ Y 

Coewentt 

JiSL 
B(0) 

B(0) 

K.O 

K.O 

JLL. 
B(0) 

B(0) 

Degraded 

Option S.2. Standard adjustaent 

I*) 

Ooaaln Coa^oslta Selection Device 
Testable  HMnlngful   Storage  Repetition   Inconsistencies Coeawnts 

Oagrada wda wot presented 

Option 5.3. TC adjastatat 

Release/reengage pa la switches 

Apply TC correction 

Listen for UP 

Announce ON THE MY 

Squeeze trlgger(s) 

Continue tracking 

Ooaaln Coaposlte 
Testable  Meaningful   Storag 

_I2J  

SelKtlon Dav lea 
Repetition   Inconslstanclas Cotents 

Measure        Eleaent        Autoaatlc Recording   Instructor   Eleaent 
Required   Represented   Mode Feedback Storage   Scoring    Testable 

K.B.O Y J B__        Y 

ants 

IttB(O) 

K.O 

_SJ  
B(0) 
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Ttstlug Caprtllltlti of SINKT on Gunntr Aetlvttlti 

Oowln Coaposiu StlKtton Dtvlet 
T>it«b1«  HMBliiflfttl   Stortat  towtltleri   Ineoniirttnel«!  Cc—iitt  

Activity 6. ENMK A SIMLE 
TMtET WTM TOE COM     _|   SIWBT do«! not »Iwilitt COM 

OoHln CoaposUt StlKtlOR Dtvlet 
Ttttablt   HiinliHifMl   Stortat  toottltlon   Inconiitttnciti   Cotntt 

Activity 7. ENGAGE MULTIM 
TAMETSHITO TOE 
HAIR SUM (Y)  

Engage Mm ttrgtt uitng 

prtcltlon gunntry (Option 4.1 
or 4.2) 

If first ttrgtt Is not destroyed, 

tdjutt fire tl described In 

Activity S  Y_ 

Engtge second target using 

precision gunnery (Option 4.1 

or 4.2) 

DOMIR Co«posUe Selection Dtvlet 

Ttsttblt   Mttnlngful   Stortgt   Ktpttltlon   Inconslsttnelts  Cotnts  

Activity ». ENGAGE TARGETS 

WITH TOE CAL .50 

(INCLUDING SMR.- 

TARGOUS NUN GUN 
ERGMGEKNTS _R SIMNET dots not »Itulttt ttl .50 
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Tilting Cipibimtti of SINNET on Gunmr Actlvltlti 

Activity I.  EHCMC TMMCn USING 
KBUOED SWIIEIT 
TECHNIQUES 

Option (.1. Engag« targtti alia« 
katrlMlgtt gvnncry 

Set/check swltchit: 
' FIRE CONTROL HOOE:    NORMAL 
' LRF:    SAFE 
' GPS:    3X 
' CUN SELECT:    HAIN 
' ANNO SELECT:    battlictrry •■ 

iln ConpoiUt SilKtlen D«v1c« 
Timbli   Nttnlnaful   Stonoi   Ripitltlon   Incgntlttinclit ntl 

J2L 

Only bittltilght ind Mltlpli 
nturn iviiliOli  

Mtnun        Elntnt        Auto«*tic Ricordlng   Initructor   Elimnt 
Rwulnj   Riprmntid   Nodi Fndbic> Stong«   Scoring    Tutibli 

K.B.O Y B^ Y 

Cointi 

Engigi target uilng pnclslon 
gunmry (Option 4.1 or 4.2) 
but without Using to tirgit 

DoMln Coapoiltl Selection Ofvlei 
Tistibli   Hiinlngful   Stongi   Repitltlon   Incomlstincln Cowwntt 

Option 9.2.  Engage target (1«n 
inaffactlft LIT Not prtsintld 

Option 9.3. Engage target given 
■ultlplc return« fro« 
iMf 

Depreii Im button(i) 

If «ultlple nturn »ynbol 
ippcan in GPS, «nnounce 
RANGE «IN METERS» 

Switch LRF sitting In accordance 
with TC Instruction» 

jLn. 

Measure        Eleaent        AutoHtlc Ricordlng   Instructor   Eleaent 
Riqulnd   Ripniinted   Nodi Fndbic> Storagi   Scoring     Tutibli 

B(0) Y B__ Y 

Coeaents 

K-B.O 

K.I.O 
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Ttitlng C«p»l>imu» of SIMNET ei Bvmwr Actlvltlti 

Activity f.    EIMCE TMKT KINS      Dowln Coapoilti StUctlon Oovleo 
Toitofclt   MtmlwafMl   Stortoo   Moot It lo»   IiicoMUtoiiclot    Cowwntt 

TEOMIQUES 

COM J.J.A. 6«nmr rtl«i«i 

Rtlay 0* torgot 

Otprtli  lilt buttOll(l) 

Coiitlmio with tngtglng Mln 
tirgtt using prtcltlon gunntry 
(Option 4.1 or 4.2) 

Nooturo        Elawnt        AuttMtlc («cording   Instructor   Eloatnt 
KooMlrod   lloprosontnd   Hod« Foodbselt Sterso«   Scoring     Tostsbl« 

8(01 T 0 Y 

Cowwnti 

JlSi. 

OOMIR CoapOllto Stltctlon Oevlct 
Tsstsbl«   Mssnlnafu)   Storsp«   »spot It Ion   Incomlitonclsi Cowwnts 

Cast 9.3.8. TC corrocts rsno« 

Contlnu« with tngsglng Hin 
target using prtclslon gunntry 
(Option 4.1 or 4.2) 

Option 9.4. Ingogo target gtvta no 
rang« display (lass of 
ly^Mlogy)         »_ hot prtsontod 

Option 9.5. Eagaga targat given 
crotmlnd fallur«     N hot prasantad 

Option 9.6. Cngaga targat given 
cant tentar fallnre hot prasanttd 

Option 9.7. Lead angle tenter 
falUra hot praunted 

Option 9.8. «n failure 
(«ay ckannel) ho T1S 

Option 9.9. Engage targat glue« 
«PS/TIS fallur« ho TIS 

Option 9.10. Engage targat «ting 
CM ho m 

Option 9.11. Engage targat given 
stakllltaMaa syttaai 
failure (   icrgency 

hot praunted 

Option 9.12. Engage target given 
turret power failure 

hot pratantad 
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Ttitin« Cipibintl«« of SIMKT on fiuitMr AetlvltUi 

Activity 10. EHGME TMKT FMM 
TC POSITIM 

Ttitlng thli activity It net rtttd for tho gvnnor. 

Testable Meaningful Storage   Repetition    Inconslstenc Its Comments 

Activity It, ASSESS USULTS 

OF EMASCMENT 

Measure 

Required 

JLLS- 

M 

EltMDt 
Represented 

N 

Automat 1c Recording   Instructor 
Hod* Feedback Storage   Scoring 

EUatnt 
Testable Comnents 

Chtck/adjutt MRS 

Index battlecarry aaao Y | Y 

Announce <AMMO> INDEXED Y B Y 
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»nrnix i • < 
USTIN6 CAfAtlLITIES Of UCOFT ON TANK COWWNOCR ACTIVITIES 

iln Coapoiltt :«1»ct1on Oivlct 
Ttititlf   H>iii1iiofuI   Stor«g«   NtMtltlen   Iwcomltttncltt Cotnti 

Activity 1.    NEPMK STATIONS 
FOt OPE1ATION | Htny alsslng iltMnts 

Hitsur* 
Required 

K.B.O 

K.B.O 

LLI . 
LU . 
K.B.O 

LU . 
K.B.O 

JJJ 

K.B.O 

K.B.O 

K.B.O 

K.B.O 

Element 
Represented 

AutOMtlc Scoring      Instructor   Eleaent 
Mod« Feedback Storage   Scoring     Testable                CoMwnts 

Enttr ititlOR 

Powtr up CWS/turr*t H                                                        Y 

Op>rtti do« light B.O             Y 

Opt'at« Inttrcoa N                                                                N 

Adjust tut1 N                                           B.O               Y 

Adjutt hitch 

Adjust plitfora 

iMttll TC's Htipon 

Adjust knttguird 

Adjust 6PSE httdrtst/ltns 

Check Mnuil rang» controls 
Observe range changes at 

N                                        B,0              Y           console 

Check power control handle N                                      B.O             Y          Observe notion at console 

Check CV'S In power/aanual aodes » B                                      B.O             Y 

AdJustMnt outcome» mist be Judged with reference to Individual. 
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T.itlno Cip»b111t1ti of UCOTT en Ttnk CocMRdtr Aetlvltltl 

Activity i.    PfVOM ntPWC- 
TO-FIK ocas 

Doaaln 
Ttitable 

N 

Measure 
Required 

Sup«rvlM/«ii1>t bortslght x.uo 

lorttlgkt TC'i ««pon «8,(0) 

Ziro TC's wttpon K",(0) 

Stltct/mnounci btttUc«rry 
AHMO, RANGE MB) 

OoMln 
Testable 

Option 2.1. Prep*r« for off MM N 

Rtctlvt offensive »IssIon/ 
f orMt lon/oovtMnt/coMO 

Measure 
Required 

K 

Analyze terrain K|K) 

Check Mp overlay Kfi. 

Brief crew LI.I 

Control driver,  If necessary 
to ulntiln position In 
pit forMtlon and to 
exploit cover and conctalient K.(B) 

Cooposlte Selection Device 
Haanlnoful   Stortot   Ropotltlon   Incontlitincloi Co—inti 

UCOFT does not allow tloe nor 
give sufficient cvti to tttt 
this existing activity  

Eleoent Automatic Scoring       Instructor   Element 
Raprttented   Mode Feedbaeli Storaa*   Scoring    Taitabl« Co—anti 

CoiposUe Selection Device 
Meaningful   Storage   Repetition   Incomlttenclet Co—enta 

Eleoent        Autoawtlc Scoring      Instructor   Eleoent 
Reoreiented   Mode Feedback Storage   Scoring    Testable entt 

Degraded 
Pre-engageoent InforMtlon 
not analogous to OPORD 

Scene degraded; no maps 

Not required by UCOFT; not 
sufficient Information to 
brief crew 

Domain 
Testable 

Composite Selection Device 
Meaningful   Storage   Repetition   Inconsistencies Comoents 

Option 2.2. Proper* for defense 

Measure 
Required 

Issue driver commands to move with 
platoon to occupy battle position  K,(B) 

Receive defensive mission/ 
position :om«o K 

Prepare primary/alternate/ 
supplementary positions K.(B) 

Analyie terrain K(K) 

Prepare tank sketch card 11.(8,0) 

Eleoent        Automatic Scoring      Instructor   Eleoent 
Represented   Mode Feedback Storage   Scoring    Tettable Cowents 

Scene degraded: no maps 

Movement per te Is primarily under driver's control.    TC Initiates movement and gives corrections. 
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Ttltln* C«p«b111t1«i of VCOFT OR Tmk ComtHtr Acttvltlil 

Activity ]. ÄCQUIK 
TiMCCT(S) 

Part 3.1. - SMrck far T«rg«t(i) 

DaMll Coapotiti StUctlon Otwlct 
TtsUbli   HtinlBflfMl    Storm   »toot It ion   InconiUtoncloi Cotntt 

Hltilno and doondtd tlintnts 

Option 3.1.1. SMrck opts katck - 
Qpon hitcfi not stoulated 

Option 3.1.2.  SMrck cloiod 
katck - day 

Starch 360° 

Perfora «1r guirl duties 

Extcutt ttarch ttchnlqutt 

DoMln Coapotltt Stltctlon Dovlct 
Ttttoblt   Htinlnqful    Storno   Rtpttltlon   Incontlsttnclti Conatnti 

Htiiun        Eltatnt Autoattlc Scoring       Instructor   Eltatnt 
Htgulrtd   Rtprtitnttd   Modo fttdbtcli Stortpt   Scoring     TttUblt 

K.B.O II jl 

Ccaatntl 
Muit traverse to setrch; 
ttrgtt ill In front sector 

Cannot obtrvt starch 
II ttchnlquts 

Option 3.1.3.    Search at night 

Starch 360° 

Usa off-center vision 

Doaaln Coapotltt Stltctlon Device 
Ttstablt   Mtanlngfu)    Storagt   Htpttltion   Inconslsttnclts 

Measure        Eltatnt        Autoattlc Scoring       Instructor   Eltatnt 
Htqulrtd   Htprtstnttd   Modt fttdhach Storagt   Scoring     Ttstablt 

K.B.O | M 

Coaatnts 

Coaatnti 
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Tattl«« Cipibllltltt of UCOFT en Unk CoMMndtr Actlvltltt 

Activity 3. «cgnnc 
TMKET(S) (cont'd) 

Part 3.2. Oatact/Loutt/Idutlfy 
Tarfrt(i) 

Dtttct tir9«t(i)/i1gniturt($)/ 
obittelt(i)3 

Locttt targtt(i) 

Identify targetd) by 
•  IFF« 
' Hoatnclttun 

Nott nurttr of target 

CUiilfy Mltlplt targati at 
■eat dangaroui/dangtrou«/ 
laait dangaroui 

Coaflra acquliltlon raport 

EstlMtt rangt tu laltct 
Htapon(i) a no to avaluata 
IIF rtturn 

DoMln             Coapoittt            Saactton           Oavica 
TaitaMa   Maanlngful   Steram   rapat1t1oa   Intonilitanclai    CoMwnti  

(Y) N Slwilatlon «ay raduca valldlt» 

Naama        Elaaant        Aatoaatlc Scoring       Inttrvctor   tltnant 
»aoulrad   llapratantad   Hoda Ftadbacli Storaoa   Scorlag    Ttattbla Co—ant t  

jyL 

JLASL 
JJL21 

Daaradad 

Oaoradad 

K(K)      OaoraJad        II 

Crror 
Racordad 
for 
lacorract 

0     CHflaoa>ant 

No obiaryobla bahavior 

«o obttrvaBla belia»ior 

»o obtarvabla bahattor 
Mould kava to fraata 
oxarctit and atk TC «kat 

is_aH  

t»a1uata flra co—and 

»o otntr<aBla banavior 

Ivalaata flra co—and 

Part 3.3. Evaluate «Ituatlon 

Dec Ida wkathar or not to 
angaga contlngant on: 
' Pit alMle* 
' Platoon flra plan 
' Pit Idr coaand 

Salact tka approprlata vaapon/ 
union and tka firing 

■oda (pracltlon/dagradad) 
contlngant on:* 
' Targat ranga 
' Typo of target (hard/toft, 

polat/araa) 
' Tank itatut (»mmc. 

aalfunctlon«) 

Oateralne crewaan (GHR. TC, 
LOR) and the type of fire 
coaaand (ilngle, aultlpla, 
or ilaultanaoui) contlngant on: 
' Nuabar of targets 
' Target clasilflcatlon 

Ooaaln Coapoilta Selection Device 
Tettabla   Maanlnofal   Storage lapetltlon laconalatenclai 

NUed with 
Oearadad   otkar actloni    U Halted   

ntt 

Slaulatlen aay reduce validity 

Maature        Elaaant        Autoaatlc Scoring      Iiitru-.tor   Elaaant 
llaqulrad   Pepratantad   Mode Feedback Storage   Scoring     Tettabla 

MO) 

JLASL 

JLM. 

eke ice 

All targati are engaged 

tvaluata of fire co 

evaluate of fire coaaand 

There are enough different pattern! of cues to look for that detection It «ore coaplex tkan tlagle ebtervatlon. 

Outcoae Is sequence of target engageaent selected by TC. 

Oucoae It Initiation of flra coaaand. 

Outcoae It aaaunltlon annoucad In flra coaaand. 

Outcoae It alert elaaant of fire coaaand. 
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Tilting Cipibtmiu of DCOfT n Ti*k Comtnitr Actlvltlil 

OoHln 
Ti»ti61t 

Activity 4. ENGAGE SINGLE TMOTS 
WITH THC MIN GUN Y 

Coppojltt Stltctloti Device 
minlwafMl   Storm   Moitltlon   Incomlitincln 

Coaplix      »irtUI     I1»1tid  

Coawnti 

Option 4.1. EaflBfl« Ungli Urgat 
fro» tbt offinII uilng 
praclilM gwnmrjr Coaplix     Pirtlil     llilti* 

Measure 
RMulrid 

M 

mu 

K.I 

K.I.O 

K.(B) 

K.I.O 

Element 
Represented 

Y 

AitoMtle Scoring 
Modi Feedback Storage 

N 

Instructor 
Scoring 

Element 
Testable 

Y 

Y 

Y 

Comments 
I MM CONtlCt report: 
CONTACT <0IRECTIOH> «TARGET» Not noulnd by UCOFT 

Decide whether to ingtgi terget 
«kill aovlig or fro» « short 
talt Y N 

Cm "stop" tank only In 
degraded »ode exercises 

If ingaglng froa • short kilt, 
lime driver eoarMid: 
DRIVER STOP Y | 
Reliy my action drill coaaind N N 

IllVI   fin  COMMRd: 
GUNNER «AMMO» «TARGET»* Y • 

Aaw 
Recorded 1 Y 

Uy gun (ttwltineoui with fin 
mmmm Y N 

0 

Y 
Scon by viewing 
Mt Ion on console 

NlllIM override K.I.O Y Y 

Sight through CPSE K.1,0 

K.O 

K 

Y 0 Y Scon it console 

Eveluite range dlap ley' Y o Y 

Y 

Occurrence depends on 
junner 

LIltlR for UP10 Y f . 
Announce FIRE, or FIRE. FIRE 

«ALTERNATE AMMO» K.l Y Y 

OOMll 
Tiitlbll 

i 
V 

NMiin 
Required 

K.l 

M») . 

K.l 

K.I.O 

Coipos 
Meaningful 

CO^lM    . 

EllWNt 
Rnrmntid 

Y 

Itl             Select 
Storage    Rent* 

Pirtlil     Hall 

AltOMtlC Set 
Modi Feedback 

1 

:1on           Device 
Itloii    Inconslstenc 

Id 

lei Cement $ 
Option 4.2.    Engagi sligli tarftt 

tnm ttm «tflM* Mil 
praclilM ganiwry 

I ISM contact rtport: CONTACT 
«OIMCTION» «TA««T» 

irlng Instructor 
S^orl»! 

Element 
TiiUftU 

Y 

COMtnti 

ItSM fin cmind: 
GUNNER «AMMO» «TARGET»11 Y 

Y 

« Y 

Announce DRIVER HOVE OUT, 
GUNNER TAKE OVER N » 

Lay gun (UMIUMOM MIU fin 
COMId) Y N Y 

Release override K.I.O Y N Y 

ASSUMS decisions were ude In Pirt 3.).   OntcoM Is crew responding.    May use reduced comnd. 

If ring* appears  Incorrect, observable outcomes in Indexing range or coaMndIng gunner to nliai. 

10, OutcoM It announcing FIRE Oily after hearing up. 

»SSUMS decisions were Mde In Pirt 3.1.    OutcoM Is en« responding.    Hay use reduced coaMnd. 
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Tilting Cipibimiti Of UCOFT on T«nk CoaMndtr Actlvltl«! 

*ctl»ny 4. ENCME SIMLE TMKETS 
KITH THE MIR CUR 
(cont'd) 

Sight through GPSE 

EvilvtU r»ngt display 

LUttn for UP 

Announce FIRE, or FIRE,FIRE 
«ALTERNATE AH10> 

Hoosyrt 
Rtgulrtd 

K.B.O 

«.0 

K.O 

ElHMt   AutoMtlc Scoring  Instructor Eli 
Roorttontod Hodt Ftodbich Sterog« Scoring Tottibio 

Y J 0 t 

CoMontt 

Scoro tt conto1o 
Occurronco d«p«nds on 
gunnor 

DOM In 
Ttstoblo 

Option 4.3. Connor cannot Identify 
•onouocad target  1  

Coapotlto Soloctlon Oovlco 
Hoonlngful   Stongo   Ropotltlon   Incontlttonclot intt 

COM 4.3.A.: Gunnor follt to 
IdontUy torootd) 

Mooturo 
Roqulrod 

Dlroct gunnor onto torgot using 
ono of tho following tockntquot:  KtB 
' Verbal comnd: TRAVERSE 
«LEFT or RISHT>, STEADY, OR 

• TRFl 
' Announce HATCH MY TRACERS 
and uto .SO caliber tracers 
to point to torgot 

OR 

Elenent   Automatic Scoring  Inttructor Eloaont 
Roprottntod Hodo Foadboch Storogo Scoring  Tettoble Co—on» 

Doaoln 
Ttttable 

Y 

Coapotlto 
Meonlngful   Storage 

Soloctlon 
Repetition 

Oovlco 
Inconsistencies Coaaent» 

Announce FROM MY POSITION 
and proceed with TC 
:ngagewnt (tee Activity 10) 

Case 4.1.1. Gunner  Identifies 
Incorrect taraet(s) 

Mooturo 
Rooulrod 

Doaoln 
Testable 

Y 

Eloaont       Autoattlc Scoring      Inttructor   Eloaont 
Represented   Node Feedback Storogo   Scoring    Tettoble 

Y               R                                             BY 

Comments 
If 6NR It correct.   Issue o 
correction to tho fire conmand 

If SRR Identifies tho wrong 
torgot, troot ot Cote 4.S.A. 
and proceed 

Coapotlto 
Meonlngful   Storage 

Selection 
Repetition 

Oovlco 
Incontlttonclot CoBMnts 

itlon 4.4.    Engage target using 
TIS 

Doaoln 
Tettoble 

Y 

Coapotlto 
Meaningful   Storage 

Soloctlon 
Repetition 

Oovlco 
Incontlttonclot Coaaents 

Engage targets utlng precision 
gunnery (Option 4.1 or 4.2) r 

ii When eloaont references onothor part of tho doaoln, classifications for referenced section apply. 
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Tntlng Ctptbllltl«« of UCOFT en Tank Cownnätr ActWItlti 

Activity 5.   »JUST FIK 

Rtcovir light pleturt 

Otitrvt ttrlk« of round 

If TM6ET »•• oburvod, 
dttiralM Mktthor or not 
tirgot MI dtttroytd 

OoMln 
TtiUMt 

Htiiurt 
Rtqulrtd 

Coapoilto Siloctlo* Dovlc« 
Htinlnoful   Stonot   »toot It Ion   Incomlittncle» Coitnti 

T 

Elt«tnt        AutOMtlc Scoring       Initructor   Eleiwnt 
»tprnintod   Hod» Ftodbick Stonoo   Scorlna    Ttiublt Cowwntl 

K.8 Doondod 

m) 

Ow»M 

       ■J—■— 

OoMln 
Ttitiblt 

i tacfenlM«      Y 

Honurt 
RSjulrtd 

_!L0_ 

M 

Coapotltt            Stloctlon            Device 
Htinlnoful   Stono«   Repetition    Inconsistencies CoMtnts 

Option S.I. UM WPP 

Elenent        AutOMtlc Scoring       Initructor   EliMnt 
Represented   Hode Fttdbick Stonot   Scoring     Ttitiblt 

YD                                              0                Y 

Coatnti 

Eviluitt ring« dlipliy 
Occurrence dtptndl on 
gunntr 

Announct F»E Y               N                                              BY 

Option $.2. «M tUndard adJuttMnt (dogwdod 

NO TC Ktloni specified 

-*) 

Option S.S. UM TC odjui 

Issue subsequent fire c> 
to idjuit fir« .5-1 alii 
In deflection end .$•{ 
■Ill (100-400 Mttr«) In 
ringt 

nd 

DOM In 
Ttitiblt 

Htllurt 
Rtoulrtd 

Ktl 

Coapoiltt Selection Device 
Htmlngful    Stong»   Repttltlon    Incomlittnclti Coitnti 

EltMnt        AutOMtlc Scoring       Initructor   Element 
Rtortitnttd   Mod« fttdbick Storia«   Scorlna     Ttitiblt CoaMntl 

Deter«Ine «pproprlit« 
correction «nd icor« fro« 

Y  contol«  

If tirget is destroyed or 
exposure too long, coaMnd 

CEASE FIRE 

If In defensive posture, c 

DRIVER, BACK UP 

nd 

Ltt] 

K-tB.O) 

Exposure 

tlM 

T rtcordtd S 

Excessive exposure itldl 
to own t«nk being Mt 
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Totting C«p»bimit« of UCOFT on Ttnk CoMundir Actlvltlo* 

OoMln Coapoilto Stloctlon Oovico 
ToitlMt   Htmlngful   Storooo   »opttltlon    IncomUtoncloi Cowwnt» 

Activity «. ENGMEE A SINCU 
TMKT HITH THE COM Y Cow lex 

Elenent 

Represented 

Y 

Ftrtltl     Llilted 

AutOMtlc Scoring 
Node Feedback Storego 
TIM 
tnd 
*mo Displayed       $ 

Iiiuo flro coBHn«: 
SUNNED COAX <TAR6ET>13 

Hotsure 
Required 

K.B 

Instructor 
Scoring 

» 

Elenant 

Testable CoMcnts 

AMO keyed In bv I/O 

L«y gun (itMlttntaus with flrt 
coaMnd) 

K.B.O 

K.O 

Y 1 0 
Observe sight picture at 
console 

Roliiio override Y N 

Evaluate range display Y N 

N 

0 
Occurrence depends on 
gunner 

Announce FIRE K.B 

K 

Y 

Monitor/evaluate engagesent Y N 

CoMnd CEASE FIRE MB). Y N 8 

OONln 
Testable 

(U . 
Measure 

Required 

.  ",8   _ 

Doatln 

Testable 

Y 

Y 

rooposlte            Selection             Device 

Hean'ingful   Storage   Repetition    Inconslstcnc les CoMtnts 

Activity 7   EMME MULTIPLE 
TMKETS MITN 
THE NAIN SUN 

Severe tlM Halts reduce 

testing utility 

Itiut fire coawnd: 
SUNNER <ANN0> <NUHBER> 
<TARSETS>, <RI6HT/LEFT> 
«TARS£T> FIRST 

Elcaint 

Represented 

Y 

AutOMtlc Scoring 
Modo Foodbtck Storage 

Ttrgtt 
Order 

B     Scored          S 

to            SelectIon 
Storage   Repetition    U 

Instructor 

Scoring 

B 

EleMnt 

Testable 

Y 

Comments 

Cooposl 
Meaningful 

Coop lex 

Coop lex 

Eleoent 

Represented 

Y 

Device 
consistence les Comments 

Engage flnt target using 
precision gunnery (Option 4.1 
or 4.2) 

If first target is not deitroyed. 

If first tirgot Is destroyed, 
announce <NEXT> TARGET 

Measure 

Required 

AutOMtlc Scoring 
Mode Feedback Storage 

N 

Instructor 

Scoring 

Eleoent 

Testable Comments 

Severe time limits My 

prevent crow from getting 

this far 

[Continue until til ttrgtts 
trt destroyed] 

Announce CEASE FIRE MB) 

13 Assui •S decisions were Mdt In Port 3.3. OutcoM It crow responding. 
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Ttitlna C*p*bllltlM of UCOFT on Tank CorMndtr ActlvltlM 

Activity I. ENBMC TARtETS 
WITNTIC CM. .SO 
(IKUOIM SIMUL- 
T/WEOUS NUN CW 
EKAGOCNTS) 

Option 1.1.   SIMIUMOIIS Urgtti 

■ in Cooposlte StlKtion Otvlc« 
To«t«b1«   Miinlnflfiil   Storm   Rtpotltion   Incomlitonclot 

taÜM     PtrtUl    Lliltod 

IIIIM Mr* co ind: 

GUNNER «AWO «TARGET», 
FIRE A» ADJUST14 

MMiurt        Eloatnt       AutOMtlc Scoring       Initructor   Elotnnt 
Rooulrtd   Rtortwnttd   MDOI ftodtoek Stonot   Scoring     TottibU 

CflMMti 

onti 

• In Co^oilto SolKtlon Dtvlce 
Toitoblo   Mtinlnaful   Stongo   Rtpotltlon   Incontlttonclot 

Option 8.2.   Cil .50 Urgeti 

Announct:   CALIBER .50U 

Charge TC'l Mipon 

Lay Mipon for dtf Itctlon 

EltlMti ringt to targtt 

Uy CWS light rangt lint on targtt     8.(0) 

fire bunts of 10-15 rounds 

Adjust fir« If nttdtd 

If target Is destroyed, 
announct TC COMPLETE 

tnts 

V Coapltx 

Elwant 
Rtprtsantad 

Y 

Partial      Llalttd 

AutOMtlc Scoring 
Mode feedback Storage 

1 

Measure 
Required 

K.B 

Instructor 
Scoring 

B 

Elaatnt 
Testable CoMtnts 

K.B.O | Osbstrvt at console 

• .(0) Y 

Degraded 

Y 

Y 

Y 

1  

—  .   9 . 

0 

Outline Is range lint 
stlee ted In next stp 

K Obstrvt at consolt 

B.(0) —  Observe at console 

B.fO) 0 

0 

Obstrvt at consolt 

B.(0) Obstrvt at consols 

MB) 

1< Assumes decisions were Hdt In Part 3.3.   Outcoaa Is ere« responding. 
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Ttitlng CapibllltUi of UCOFT on Tmk CoMundtr ActlvltUl 

Activity t. EMME TMISETS USIM 
DEOWKD fiumorr 
TECHNIQUES 

Option 9.1. Engage Urgats «sing 
battltslgbt gunnery 

Istut fin conwnd: GUNNER 
IATTLESIQHT <TA»«ET>IS 

Ooprtit MANUAL RANGE BATTLE 
SGT button 

EltlHtl range to tirgtt 

If targot outild« of ♦ 200 Mttrt 
of battltilglit rang«, tnttr 
ranga change using HAN RNC 
B/S ADD DROP toggle twitch 

Check ranga readout In 6PSE 

OoaMln Coapoilto Selection Device 
ToitobU   Hoanlnoful   Storaoa   Repot It Ion   Inconilttonela« Cotnta 

Not specific 
(Y)        to tochnlque 

Battlatlght dependant on TC 
ability to tstlsMta ranga. 
UCOFT ranga estimation My 
not ba correlated with real 
world  

Measure        Element        AutOMtlc Scoring       Instructor   Element 
Required   Raprastnted   Mode Ftadbecli Storage   Scoring    Testable 

K.B Y    J  

Comments 

K-B.O 

K-tB.Ol 

K-'B.O) 

Score use of tooole switch 

No otservable behavior 

Engage target using precision 
gunnery (Option 4.1 or 4.2) but 
without evaluating LRF display 

Domain     Composite    Selection    Device 
Tettable Meaningful Storage Repetition Incentlitenclet 

Y    Complex  Partial  Limited  

Comments 

Option 9.2. Engage Urgats given 
Ineffective LRF ilL 

Battleslght dependent on TC 

ability to estimate range. 

UCOFT range estimation may 

not be correlated with real 

world  

If LRF fails to function or it 

rendered ineffective due to 
environmental conditions or 

battlefield obscurants, TC has 
the choice of using one of the 

following techniques: 

Measure        Element Automatic Scoring      Instructor   Element 

Required   Represented   Mode Feedback Storage     Scoring    Testable Comments 

JilSL 
Test whether TC initiates 

JJ    appropriate technique 

Case 9.2.A. Use battlatlght 
gunnery 

Engage target using battleslght 
gunnery (Option 9.1) 

Domain Composite Selection Device 

Testable   Meaningful   Storage   Repetition   Inconsistencies 

Complex      Partial     Limited 

Comments 

'Assumes decisions ware made In Part 3.3.   Outcome is crew responding. 

'Appropriate behaviors are the TC coaaunds to begin on of the alternative techniques. 
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Ttjtlng Ctpibtlltltl Of UCOFT OR Tank CowMndtr Aetlvltlti 

Activity 9. EMME TMKTS USIM 

DEBUOCO SUNNERY 
TECHNIQUES 

(cont'd) 

Cait 9.2.1.   TC Indtxtt rangt Y 7 

ItlHt fin cotwnd: 
GUNNER <AMMO> TAR6ET 

Hotsure 
Required 

K.B 

EleMnt        AutOMtlc Scoring 

'eoresented   Mode Feedback Storage 

Y            N 

Instructor 
Scoring 

B 

Elewnt 
Testabli 

Y 

Comments 

Eatlaatt rangt to targtt K Y              N 

•.0 

N 

Indtx rangt using HAN RN6 B/S 

AO0/0ROP toggle witch K.B.O Y              N Y 
B-Use toggle switches? 

O-Correct range entered? 

DOM in 
Ttsteblt 

Coaposlte          Selection 

Meaningful   Storage   Repetition   li 
Device 

iconslstenc las COMents 

Cast 9.Z.C. CNR Indtxt* rangt 
f 

Measure 
Required 

K 

EleMnt       AutOMtlc Scoring 

Represented   Mode Feedback Storege 

Y             (i 

Instructor 
Scoring 

EleMnt 
Testeble 

N 

CoMents 

EitlHtt rangt to targtt 

Issue flrt coMtnd:   GUNNER 
<AHMO> INDEX <RANGE> K.B Y             N 8 Y 

Is appropriate range 
announced? 

DoMln 
Testable 

Coriposlte           Selection 
Meanlngfu1   Storage   Repetition   li 

Device 
iconslstenc' les Coments 

Cast 9.2.0. «NR Hnually applies 

risai 
Engagt targtt using GAS 

(Option 9.10) 

OOHlR 

Testable 

m . 
Measure 

Required 

K 

Coaposlte           Selection 
Meaningful   Storage   Repetition   li 

Device 
iconslstenc 1 les COMents 

■ultiple returns fraa 
IMf 

Battleslght dependent on TC 
ability to estlMte range. UCOFT 
range estlMted My not be 
correlated with real world. 

EleMnt       AutOMtlc Scoring 
Represented   Mode Feedback Storege 

Y             N 

Instructor 
Scoring 

0 

EleMnt 
Testable 

N 

Coments 

Estimate rangt 

Evaluatt rangt display K.O Y             N Y 

If rangt apptars Incorrect. 
My Instruct GNR to twitch 
LRF setting fro« ARH LAST 
RTN to ARH 1ST RTN or v.v. *A*,o) Y              N B Y 

If »ultiple return symbol eppears 
In GPSE and displayed range Is outside 

♦ 200 ■ of estlMted range, choose 
one of the following actlonsT" K(K) 

Goes TC Initiate an 
appropriate technique? 

17 
Appropriate behaviors are the TC coaends to begin one of the elternatlve techniques. 
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Ttitlnj Capabimiti of UCOFT on Tank CMMRdtr Actlvltl«» 

Activity 9. EMMI TMOTS USIM 

TECMIQUES 
(cont'«) 

Cut 9.I.A.   (unntr nUitt 

DoMln 
Tottablt 

Y 

Coopoiltt 
Meaningful    Stortgt 

St lection            Device 
Rtpttltlon   Inconsltttnclts Cowentt 

Htaturt 
Rtgulrtd 

K.I 

EltMnt       AatoMtlc Scoring      Instructor   EloMnt 
Repreitnttd   Hodt Feedback Stortgt    Scoring     Tottablt 

YD                                         BY 

Conents 

Announet REUSE 

DOM in 
Ttstiblt 

Co»poi1tt 
Meaningful   Storaot 

Selection            Device 
Rtpttltlon    Inconsistencies CoMtnts 

Ci« 9.3.1.   TC correcti rang« 

Ntaiurt 
Rtoulrtd 

laLL. 

EltMnt        AatoMtlc Scoring       Instructor   Eleotnt 
Rtortttntad   Mode Feedback Storage   Scoring     Tottablt 

Y              N                                        B.O              Y 

CoMtnti 
Correct rtng« uilng NAN RNG B/S 
A00/DR0P toggli IHUCD 

B-Use toggle twltcn? 
O-Corrtct range entered? 

If dltpltytd ringt ll Mithin 
♦ 200 • of tltlMttd rtngt, 
»nnounct FIRE Y           n B                Y 

DoMln 
Testable 

w _ 
Mtatvrt 
Rtgulrtd 

K(K) 

DoMln 
Tottablt 

Coipoilte 
Htanlngful   Storage 

Selection            Devlco 
Repetition   Inconsistencies CoMents 

M rtng« display 
(loft of t]Mba1agy) 

There art no extrcllti for this 
condition, but It can be I1M- 

ly special                               1attd by turning syobol knob 
instruction                               all the way down 

Eltotnt        AatoMtlc Scoring       Instructor   EltMnt 
Represented   Mode Fttdbtck Stortgt   Scoring     Testable 

N 

Conentl 

TC chooje ont of the following 
options:1' 

Observe whether TC 
Initiates one of the 
options 

Coaposlts 
Meaningful   Storage 

Selection            Device 
Repetition    Inconsistencies Conantl 

COM 9.4.A.   Uttlt or no tlat Y . 

Engage target using precision 
gunnery (Option 4.1 or 4.2) 
but without evaluating rangt         v_ 

Cast 9.4.B.   TIM ptnlttlng 

Hot sure 
Required 

EltMnt        AutOMtlc Scr. tng       Instructor   EltMnt 
Rtprtstnttd   Hodt fttdl'jck Storage   Scoring     Ttstablt Cottnts 

Hive gunner report rangt fro» CCP   K.(B) 

Evaluate range K.O 
Observable only If range 
Judged Incorrect  

IB Appropriate behaviors art tht TC comnands to begin one of the alternative techniques. 
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Ttitlng Captbintlti Of UCOFT et Ttnk CotMtdtr Actlvltltl 

Activity 9. EMMI TMKTS USIM 
OEOIMEO GUmERY 
TECMIQUtS 
(eottd) 

DOMln 
Te»table 

Httiure 
Rtqulrtd. 

Detain 
Ttittbit 

Y 

Coapeiltt           Silection           Dtvlct 
Httnltqful   Storttt   Rtpttltlon   Incomlitttclti Coaatnti 

Option 9.S.    Et««!* ttrjtt |1*M 

croiwlnd 
MM*r ftllurt 

ly iptcltl                              No cremlnd senior failure 

Eltttnt        Autoaatlc Scoring      Instructor   Eltttnt 
Rtprtttnttd   Modi Feedback Stenge   Scoring     Ttittbit                 Cuaatnti 

If co«puttr ttU-ttit Itdlettti 
crotnlnd ttnior ftllurt, ktvt 
tht gunntr cttctl eroilwltd Input R                                                                                 R 

Cotpeilti            Stltctlot            Device 
Httnlngful    Stortot   Repetition    Incomlittncltl Coaatntl 

Engtgt ttrgtt uilng prtclilen 
gunntry (Option 4.1 or 4.1) 

Detain 
Teitable_ 

Degraded 

Httiurt 
Rtqulred 

«,(?). 
K.B 

Ootaln 
Tollable 

Y 

Cetpeslti            Stltctlon            Device 
Httnlngful   Storage   Rtpttltlon   Incomlittncltl Coaatnti 

Option 9.6. Etgag* targtt g1»tn 
ctnt icnsor ftllurt 

By iptcltl 
Initructloa                             No cant itmor fallura exercises 

Eletent        Autetatlc Scoring      Initructor   Eleaent 
Represented   Mode Ftedbtck Storage   Scoring     Ttittbit Coaatntl 

If co»puter itlf-ttit Indlcitti 
Ctnt itntor ftllurt, ktvt tht GNft 
cancel cant Input N                                                                           N 

Announce DRIVER STOP Y              N                                         BY 

Cotposlte           Stltctlon           Dtvlct 
Httnlngful   Storagt   Rtpttltlon   Incomlittncltl Coaatnti 

Engtgt ttrgtt ultng prtclilon 
gunntry—ftatlonary (Option 4.2) 

Nonltor CNR'i cant correction 

Measure 
Rtqulrtd 

| 

Eltttnt         Autotatlc Scoring       Imtructer   Eltatnt 
Rtprtttnttd   Hodt Fttdback Storagt   Scoring    Ttittbit 

Y            N                                     11 

Coaatntl 

Detain 
Ttittbit 

Cotposlte           Stltctlon           Dtvlct 
Httnlngful   Stortot   Rtpttltlon   Incomlittncltl Coaatnti 

Option 9.7. Engagt targtt glvt« 
iMd tnglt uaitr 
falltra N 

lud tngli 
By iptcltl                                ilaulatid 
Initructloa                             ftllurt 

i ftllurt It not 
ltdtptndtnt of STAB 

Httiurt 
Rtqulrtd 

MB). 
K,B 

DOM In 
Testable 

Y 

Eltatnt         Autoaatlc Scoring       Initructor   Eltatnt 
Rtprtitnttd   Hodt Fttdback Storagt   Scoring    Ttittbit Coaatntl 

If coaputtr itlf-ttit Indlcttti 
lead tnglt Itntor ftllurt, ktvt 
tht 6NR cancel Ittd tnglt Input N 

Announce DRIVER STOP Y               N 

Cotposlte           Stltctlon           Device 
Meaningful    Storage   Repetition   Incomlittncltl Coaatnti 

Engtgt ttrgtt uilng prtclilon 
gunntry»itatlonary (Option 4.2) 

Httiurt 
Rtqulrtd 

1 

Eltatnt        Autetatlc Scoring      Initructor   Eltatnt 
Rtprtttnttd   Hodt Fttdback Storagt   Scoring     Tttttblt Coaaints 

Nonltor GM-i Ittd Y             N 
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TtttlM Cip«bUU1«i of UCOFT on Unk CoaMndtr ActlvltUi 

Activity 1.  ENUEE T«MCn KIN 
■cauao cumaY 
TEOMiqUCS OOMIR 

(eoiif«) TtfUUlt 

Option f.l. EofH* tarfot |1«ta 
CPS falUr« 
(day ckMM)) 

Coopoilto Soltctlo« Dovlco 
Hoinliiafyl   Stonot   llopotltloii   Incowtlttowcioi Co—tntt 

No tH ftlluro Indtpindint 
of TIS foilurt  

If M GF5 latgo, htvt 6M witch 
to thtrwl clunnt) 

Engigt tirgoti «sing TIS 
(Option 4.4) 

Noitvrt EltMnt        AatoMtlc Scoring      Initrnctor   Eloatnt 
MoroMntod   Hod« Foodboct Storno«   Scorlno     T«tt«H« 

Hn 
T«lUbl« 

Coapoilt« S«lKt1on Oovlco 
M««n1ngfMl   Storooo   »«pot It Ion   Inconilitnncl«« 

nti 

Cowwntt 

Option 9.9.  Engage targtt given 
0S/TIS falUrt  V 

If both Wt «nd TIS fill, th« 
TC choos« on« of th» following 
• ngigtMnt t«chn1q««si 

M«»iurt 
ll«q«1r«d 

Eltaant        Auto«*tic Scoring      Initrnctor   E1«a«nt 
>«pr«i«nt«d   Nod« f««db«cli Stor«o«   Scorlno     T«tt«b1« Coaaonti 

JIKL 

Oburvt «k«th«r TC 
InltUt« Inapproprlnt« 
t«c>nlq«« 

■ In 
Tnttabl« 

Clt« 9.9.A.  UM 6AS with pr«c1l1on 
t«cnniau«i T 

Eng«g« t«rg«t «ilng (AS gunrnry 
(Option 9.10) 

nit« 
H««nl««f«l    Storno 
Hot ipoclflc 
to t«clin1q«« 

S«1«ct1«n 0«¥lc« 
ll«p«t1tlon   Intonilttoncl«« tntt 

Cnt« 9.9.B. U«« 6AS wltb b«ttl«- 
ilobt t«c>n1q««i 

tngng« targnt «ting b4ttl«i1gkt 
gvnnary (Option 9.1) 

Not tpoclflc 
to tKbnlq«« 

Option 9.10. Engag« target «slug 
«ASgW0 

DoMln 
Testable 

¥ 

EltlMtc rang« to t«rg«t 

Measure 
Required 

| 
lit«« fir« coeaand: 
CUMNER  <AMH0> «TARGET. <RAN6E> K.B 

Lay gun (ilMiltaneout with fir« 

Rtlea.- override 

N.B.O 

K.B.O 

Announce HH N.B 

Coapoilto Selection Oovlco 
Meaningful   Storno«   >«p«t1tlon   Inconilttnncl«« nti 

Coaplon      Partial     Halt««  

Eleannt        Aatoaatlc Scoring      Initrnctor   Elnaant 
l>«pr«i«nt«d   Mod« f««db«cli Storno«   Scorlno     Toitabl«     

J     I Bang« 1i a Won 

nti 

Obwve at contol« 

'Appropriate behavlon are the TC coaaandi to begin one of the alternative tichnlqini. 

AISUMI decision to ut« EAS w«i aada  In Part 3.3.    Outcoae 1i crew '«ipondlag. 
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Tilting Ctptbimiil Of UCOFT OK Tink Coaundir ACtlvltUl 

Activity f. G TMKETS USING 

TCCMIQUES 
(cont'd) 

Option 1.11. Ensag« Uraat fl*M 
lUblllzatloii tyttw 
fallm (1i > 

DoMln Coapoiltf Soloctlon 0t«1co 
Toitiblo   HooBlinful    ttorog«   Nutltlo«   Incomlttoiiclot 

Itsut flro coaMnd! 
SUNXER «AMMO»  «TARGET» 

Annovnct DRIVER STOP 

21 

Lay (un (tlaultanoovs «Itk firt 
co«H*d) 

RoUata ovarrlda 

Announct FIRE 

Announct ORIVEil. HOVE OUT 

Coiplax      Rartlal     Lliltad 

Haaiura        Eloaaat        AutOMtle Scoring      Instructor   Elaaant 
Raqulrad   Rapraiantad   Moda fatdbacfc Storm   Scoring     Taitabla 

K.I Y N |_ Y 

JLJ_ 

JLL. 

JLL 

Co—ant i 

tnti 

Scora at contola 

Option 9.12. Engaga targat glftn 
fallur« 

DoMla Coapoiitt Salactton Oavlca 
Taitabla   Haanlnaful    ttoraoa   Ratatltlon   Incontlttancla« 

     Coapla«            

ntt 

Announct DRIVER STOP 

Itfua firt coaaand: 
6UNNER <M«0> <TARGET> 
<0IRECTI0II> «RANG£>" 

Announct FIRE 

Announct DRIVER HOVE OUT 

Haaiara        tltatnt        Aatoaatlc Scoring      Instructor   Eltatnt 
Rtoulrad   Raprasantad   Modt Fatdbacli Storiaa   Scoring     Tastablt 

K.B Y jl 1__ Y 

J(J_ 

JLL 

JLL 

tnts 

21 AISUMS daclslont aada In Fart 3.1.   Outcoaa Is cr«w raipondlng. 

"Assaaat daclslons aada In Fart }.).   Oatcoaa Is craw ratpondlng. 
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Ttitlng Ctpabtntlas of UCOFT on rink CMMiidar Actlvlttti 

OoMtn Coapoilt« S«l«ct1on 0«v1c« 
Ttitibl«   Mttnlnoful   Scor«ii«   *' .«titloii   IticeHt1lt«ric<»» 

Activity 10. CMMC TJIKrrS IM 
THE TC miTION 

(Alto Tkrtt Han Crtw tnj-gtMr.u)        Y 

Cowwntt 

IIIUI DM of tht following flro 
coaMRdli 

OOMIR Coapoilt« Soloctlon Oovlc« 
Toitibl«   Momlngful   Stonoo   Mutltlo»   Iwcomlittiiclit 

Clio 10.A. CMimor ciniiot idmtlfy 
tirgot Y  

Hoiiur«        EloMRt        AutOMtle Scoring       Initructor   Elemtnt 
Moilrid   Koproitntod   Modo Foodbict StoriQ«   Scoring    Toitibl« 

Co—«nti 

Cotnti 

FROH HY POSITION K.I T1««     Tit fid In by I/O 

COM 10.1. Throo-wn crow 
ino_6Ml 

LOAD ♦«#«> 

OOMIR Coapoilt! Selection 0««1c« 
Toitibl«   Hoonlnoful   Stong«   »«Mt It Ion   Incontlitoncl«« 

M««i«r*        E1«M«t        AutOMtle Scoring       I mt rue tor   Elwnnt 
*M«lr«d   >«pr«Mnt«d   Hod« FMdb«c> Stono«   Scoring    Toitibl« 

K.B Y 11      . .  

Co—onti 

nti 

S«t/ck«ck «Mltck«i: 
' FIRE CONTROL MOE: NORHAl 
' TIS: STIY/OH 
■  LRF:  ARM LAST RTR 
- SPS: n 
• SUN SELECT! MAIN 
' AMNO SELECT «i Ml«ct«d 

EttlMt« rang« to Urgat 

Sight through SPSE 

Lay oa e«nt«r Mil of .argat 

Dapraii UM button 

Evataata ranga dliplay 

Haka central lay 

Announct ON THE MY 

Squttlt trigger 

Announce CEASE FIRE 

JULM 0.1 

n 

_L10L 

JLL 

JASL 

JLHL 

JLLS- 

1.(0) 

k.O       Oaaradad 

1 

0 »a»la» S 

o Raalay 1 

N 

o Replay s 

T TIM s 

0 Repliy s 

o 

Judge light picture at 
f          eoniol« 

1           Jadoe return at comole 

(1)       1 
Obtervable only If range 

f           judged incorrect 
Judge light picture at 

f            console 

f          Fed In by I/O 
Judge light picture at 
CORIOl« 

Sight picture  1» the relevant outcoae. 

Relevant outcoMi are light picture aid correct range. 

'Relevant eatcoM 1i tight picture at tke tloe of firing. 
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Ttitlng CtpabtlUItt of UCOTT on Tank CoMOiKor Actlvltltt 

Activity 11. ASSESS KSULTS 
OF EMMEHEIIT 

Antst bottU dtugt/ 
CliUtltltt 

Dotiralnt If md ho« crow «hould 
b* roorgantzod to fight 1« t 
throo-M* conf Igurotlon 

luuf SPOTREP 

OoMln CooposU» Soloctlon Oovlco 
Tottoblt   Hoonlnofal   Storno   Hopotltloii   IncomUtoncloi 

Doandod        W • •  ;  

Noiiuro   Elownt   AutOMtlc Scoring  Instructor Elwont 
Rooulrtd »oprotontod Modo Fotdbicfc Storoao Scoring Ttitablo 

K(K) 

ai 

CoMont« 

Cowwnti 

OoMln Coapoilto Soloctlon Oovlco 
Ttttoblo   Moonlnoful    Storooo   llopotltlon   Ixonilttmcloi   __ 

Cito U.A. Tont It itotlonory 

Ootoralno whotkor to MVO 

to prlMry, oltornoto, or 
tupploaontary firing positions 

Isiut Orlvor coaaonds 

Hotsurt        Elownt Autowtlc Scoring     Instructor   Eliaont 
Roqiilrod   koprosontod   Modo Foodbick Storogo   Scoring     Tostoblo 

JiSL 

k.i 

Co—ontt 

Cooaonts 

Coto 11.1. Tont  Is «oynQ 

Ootoralno chongos to routo 

Issuo driver coaaonds 

Ooaoln Coapetlto Soloctlon Oovlco 
Tostiblt   Mr -Inaful    Storogo   koootltlon   Incontlstonclos 

Moosuro       EloMnt        Autoaotlc Scoring       Instructor   Elooont 
»ooulrod   ktprosontod   Modo foodbick Storogo   Scoring     Tostoblo 

K(K) N  

JL» 

Cooaonts 

Coaaowts 

Ootoralno opproprloto 
ontlclpotod torgots 

for 

Anneimco PREPARE BATTLECARRT 
<AWO> or RELOAD <AMH0> 

ML 

JLISL 

Entor bottlocorry rongo «sing the 
MANUAL BATTLE SCT AM/DROP 
toggle Mltck K.I.O 
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APPENDIX I . 7 
TESTING CAPABILITIES OF SIMNET ON TANK COMMANDER ACTIVITIES 

Activity 1.   PIEPAK STATIONS 
FON QPEMTION 

Enter itttlon 

Potwr up CWS/turrtt 

Optrtt* dOMllght 

Operat« iRttreoa 

AdjHIt  Mtt 

Adjust bitch 

Adjust plttfora 

Instill TC'I Ktipon 

Adjust kM«(uird 

Adjust GPSE htidrist/Uns 

Check wnuil range controls 

Check power control handle 

Check CWS le power'-^nuil aodes 

Doealn Coapoiite Selection Device 
TesteMe   HeenlnafuT   Storege   leoetltlon   Inconsistencies Cosaents 

Tt»o «wnv »Using eleaents 

Measure        Eleaont        Antowtlc Recording   Instructor   Element 
Keaulred   »epresented   Mode Feedbeck Storto«   Scoring3   Testible 

K.B.O 

K.B.O 

K.B.O 

JAO. 

K.B.O 

JLL0_ 

K.B.O 

K.B.O 

K.B.O 

ALL 
K.B.O 

(Y) 

K.B.O       Power only 

Cownnts 

SIMNET provides no coieposlte scores, therefore these two coluans ere left blank for the entire doaaln. 

'SIMNET has no autosMtlc scoring capabilities.   However, there Is a reel-Uac reaote plan-down display with aeaory capture for 
replay.    Therefore, possibilities for an Instructor scoring froa the plan-down display are described. 

In this coluna, possibilities for an Instructor scoring froa Inside the SINNET crew coapartaent are described. 
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Tilting Cipibllltlii of SIHNCT 01 Tank Co«a 

Ooialn 
Tiitjbll 

firtlll. 

Measure 
Required 

K.UO 

«M9i 
«8,(01 

MB) 

nder Actlvlt 

Coapoi 
Meaningful 

111 

Itl            Selection            Device 
Storage   Repetition    Inconsistencies CorKMnts 

Activity t.    KtfCM PKPMK- 
TO-FIM CHECKS 

Suptrvlie/mlit boretlght 

Elenent 
Ripniintid 

N 

AutOMtlc Scoring       Instructor   Element 
Modi Feedbick Stongi   Scoring     Testable Coeainti 

lonilght TC'i weapon N 

1 Ziro TC» Mipon 

Select/announce blttlicirry 
AMMO,   RANGE II                                          »               Y 

DoMtn 
Testable 

Partial 

Measure 
Required 

K 

Co«pof 
Meanlnqful 

Itl           Silictlon            Device 
Storage   Repetition    Inconsistencies CoMMnts 

Option I.I. Prepare tor off tue 

Receive offensive ■Itslon/ 
f oraat lon/aoviMnt/coaw 

Eleient 
Represented 

Y 

AutOMtlc Scoring       Instructor   Eleient 
Modi Fudback Stongi   Scoring    Testable 

II                                                        N 

Coiments 

No observable behavior 

Analyze terrain IUL 

UIL 
K.B.O 

Degraded 

Y 

Y 

N                                                               N No observable behavior 

Chick up overlay N                                                               N No observable behavior 

Brief criw N                                          8               Y 

Control driver,  if necessary 
to ulntiln position In 
pit forMtlon and to 
exploit cover and concealment JLIBj. 

Doaaln 
Testable 

Option 2.2.    Prepare for defense     Partial 

Ccuposlte Silictlon Device 
Meaningful   Storagi   Hint It Ion   Inconilitincles Comeents 

Issue driver comands to eove with 
platoon to occupy battle position 

Measure 
Regulnd 

Lttl 

Eliaint        AutOMtlc Scoring       Instructor   Eleient 
Ripnsmtid   Modi Fudback Stongi   Scoring    Tutibli 

JLJL 

Cwints 

Receive defensive ilsslon/ 
position coao K 

Prepare prlMry/alterniti/ 
lupplcaentary positions K,(8) 

Analyze tirraln K(K) 

Prepare tank sketch card K,(8.01 

No obsirvibli behavior 

No observable behavior 

Movenent per se Is primarily under driver's control.    TC Initiates Mvmnt ind gives corrections. 
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Ttitlng CipattllUUi of SINNET on T«nk Coaundir Actlvltlt« 

OOMIH Coapotlto Soltctlon Otvkt 
Toitibl«   Nomlnaful   Stor«g«   Rwtltlon   IncontitttBclt« COMMBtl 

ActWIty 3. «cqaiK 
TNMEKS) Port HI. 

N 

Mining elenents end degraded 
UMlltlOR 

Port 3.1. - SMrck for T«rg«t($) Degraded ilmulatlon 

Option 3.1.1.  SMK» ofcn tatck - 
Open hatch not «Iwlated 

Domain 
Toittblo 

N 

Conposlte            Selection            Device 
Meaningful    Storage   Repetition   Inconsistencies                     CoMents 

Option 3.1.2.  SmckclOMd 
trnttk - *mf 

Nottun 
Required 

K.B.O 

K 

Eleaent        Autowttc Scoring      Instructor   Eleient 
Represented   Node Feedback Storage   Scoring    Testable                Conwents 

Sttrch 360° Degraded        N                                      BY         Must traverse to search 

P«rfor» olr guard duUts Y             H                                                     N         No air targets 

EilCwto Mirck tfClintquts K Y                                                                    N         No observable behavior 

OoMtn 
Teiteble. 

N 

Coaposltt            Selection            Device 

Option 3.1.3.    SMrck at ilgM Right not slMlateo 

Hetjurt 
Required 

K 

Eleoent        Autoaatlc Scoring       Initructor   Eleaent 
Represented   Node Feedback Storage   Scoring    Testable                Coaaenti 

StircB  360° 

Uit off-Ctnttr »lilon 
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Ttttlng Cipibllltlt« of SIHNET on Tank Comndtr Actlvltlot 

/ 

Activity 3. «CquiK 
TMKET(S) (cont'd) 

Port 3.1. Dctoct/Locatt/IdontUy 
Torgrt(t) 

OOMII Coipojitt Sotoctlon Oovlco 
Toitibli   MomlnQful   Storooo   »opotltlon   Incon«1ttonc1ot Co—onti 

31o«1itlon MY rodnct volldlty 

Otttct tirg|t(i)/j1gmturt(»)/ 
obiUcU(i)5 

Locttt tirgetd) 

IdontUy tirgtt(i) by 
' IFF* 
' MomncUtur« 

Not* nu«ber of torgtt 

Cliitlfy »uUlpl* tirgtti «l 
Mit dongtrout/dmgtrout/ 
lent dtngoroui 

Conflra «cqvltltlon report 

EttlMto rang« to toloct Mtipon(i) 
tnd to ivilvtt* LRF return 

Hoiiur*       fcleunt        AutoMtlc Scoring      Instructor   Eloaont 
Rooylrod   »oorotontod   Hod« Foodbicli itorooo   Scoring    Toitiblo 

K(K)      Dtondod      J| K 

Cogontj 

jm. 

K(K)      Ooamded 

±s_ 

K.(0) 

LfliM 

Doondtd 

No obtorviblo bohi»lor 

No obtorviblo bellt» lor 

No obtorvoblo b*>n»1or 

No obtorvobl« bohi»lor 

E»i1u«t« flro cowMnd 

No obtorvobl« b«h«»1or 

t»«lM«to fir« eowwnd 

DoMln Coapotlto Selection Oovlco 
Tootobl«   Hoonlngf«!   Storogo   »«»«titlon   lBcon»1>tonc1«i Co—onti 

Part 3.3. Evaliiot« tltuotlon 

Decide whether or not to 
engege contingent on: 
' Pit altdon 
' Platoon fir« plan 
' Pit Idr co—and 

Select the approprlato weapon/ 
a—onltlon and the firing 
■ode (proclilon/dogrodod) 
contingent on;* 
' Torgot rango 
' Typo Of target (Nard/toft, 

point/are«) 
' Tank itatus (i 

Mlfunctlom) 

Determine crewman (CNR, TC. 
LOR) and the typo of flro 
co—and (tingle, —Itlpl«, 
or ilMltanoom) contingent on: 
' Nuabor of targets 
' Target claitlfIcatlon' 

Measure        Elenent        Automatic Scoring       Instructor   Eloaont 
>«qu1r«d   N«pr«t«Bt«d   Modo Foodback Storooo   Scorlno     Tostabl« Coa—ntt 

"■(O) 

Simulation aay reduce 
J  validity  

JLiSL 

K.(0) 

Evaluate flro coa—nd; not 
all allowable response 
ponlblo on SIHNET  

Evaluate flro coaaand; not 
all allowable response 
poulblo on SIHNET  

/ Thor« or« enough different pattornt of cues to look for that detection It aoro coaplex than stiple observation. 

Outcoao It sequence of target ongagoaont selected by TC. 

Oucoao It Initiation of flro nd. 

Outco— Is aa—nltlon annouced In fir* coaaand. 

Outcoao Is alert element of flro co and. 
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Uitlng CtptbtlUlii of SIHNET en Ttitk CoMWidtr ActWItlti 

llK 
T»»U>1> 

tetlflty 4. EMMC SIMU TMKETS 
«m TW mu «M r 

CMpeitt« $• ltd Ion Dtvlct 
MtinlnofMl   Stonw   BtpttUlpn   IncowtUMncUl Co—nti 

Exctpt TIS which prlMrlly 
«ffpcti ounntr 

Option 4.1. E*«*t* »Inglt tarptt 
trtm tka «fftnt« «ting 

Itsut contict rtport: 
CONTACT <0mECTION» «TARGET» 

Oecldt Hhtthtr to tngtgt ttrgtt 
«hilt aovlng or fro» • short 
hilt 

If tngsglng froa • short halt. 
Ill«« orU«r C0M«nd: 
DRIVER JTOR 

Heiiur« 
R«qMlr«d 

ElrMnt        AutorMtlc Scoring      Instructor   E1«Mnt 
R«pr«i«nt«d   Hod« F««db«cli Stor«B«   Scoring    T«ittb1« CowMntt 

jun_ 

KJ. 

Rtliy «ny «ctlon drill comnd •^.0 

Issi« fir« co«Mnd: 
6UNNER <AMN0> <TAR6ET>1<> K.(l) 

l«y gn (slMltanaois with fir« 
comnd) K.B.O 

R«1««s« o»trrld« K.B.O 

Sight through 6PSE K.B.O 

Eviluti ring« dlspUy1* K.O 

Llstsn for UP1 K 

Announc« FIRE, or FIRE. FIRE 
<ALTERIIATE A»«> K.B 

DOMIN 

T«stab1« 
Option 4.2.    E«g«g« sUgU tarfrt 

tnm tk« dcTcnM «slag 
praclsle« ginnary Y 

Issue contict rtport: CONTACT 
<0IRECTI0N> «TARGET» 

H«as«r« 
Required 

Issu« fir« COMMRdl 
GUNNER <AMM0> «TARGET»13 K.(B) 

Announc» DRIVER HOVE OUT, 
GUNNER TAKE OVER K.B 

liy gun (SIWUIMOUS with fir« 
comnd) K.B.O 

R«1««S« override K.B.O 

JUL 

J1L 

No dagndtd aed« on SIMNET 
SO this option My never 
b« tahan 

No dagndcd aodi on SIHNET 
SO this option My never 
b« titln  

Coaposlti Selection Device 
Heanlngful   Storao«   R«p»t1t1on   Inconslst«nc1«s 

Eleaent        AutOMtlc Scoring       Instructor    EliMnt 
R«pr«s«nt«d   Hod« F««db«cli Storag«   Scoria«     Tastabl« 

Co—nts 

Co—«nts 

ASSUMS decisions wer« Mdi In Part 3.3.   OutcoM Is crow responding.   Hay use raducad coaaand. 

If rang« appaars Incorrect, «bsarvabl« outcoMS in Indexing range or co—ndlng gunner to relase. 

Outcoae Is announcing FIRE only after hearing «p. 

ASSUMS decisions were Mdi In Part 3.3.    OutcoM Is crew responding.    Hiy us« reduced command. 
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T««t1ng CipibllUIti of SINNET on Tink Conundcr Actlvlti«! 

Activity 4. EWME SINSLE TMSHS 
KITH THE MIR EUR 
(cont'd) Require« 1   Represented   Node Feedback Stor age   Scoring     Testable Consents 

Sight through «PSE K.B.O Y             R B                 Y 

EvalMt« ring« display 

K,0 

Y              N 1                 Y 

I titan for UP Y              N B                 Y 

Announca FIRE, or FIRE,FIRE 
«ALTERRATE ANNO Y              N B                Y 

Option 4.3. Caniwr cannot Identlfj 
announced targat 

Doaain 
Testable 

t 

Y 

Coaposlte          Selection 
Meaningful   Storage   Repetition 

Device 
Inconsistencies Coasents 

Cata 4.3.A.: Gunner falls to 
Identify targat(s) Y 

Measure 
Required 

JM 

Doaain 

utnn 

Y 

Eleaent       Autoaatlc Scoring 
Represented   Node Feedback Store 

(Y)           N 

Instructor   Eleaent 
oe   Scoring    Testable Coasents 

Direct gunner onto targat using 
one of the following tacnnlquas: B               Y 
' Verbal coasand: TRAVERSE 

«LEFT or RIGHT»,  STEADY, ON 
• TRPs 
' Announca HATCH NY TRACERS 

and use .50 caliber tracers 

OR 
Coaposlte          Selection 

Meaningful   Storage   Repetition 
Device 

Inconsistencies Coaaents 
Announce FRON NY POSITION 
and proceed tilth TC 
engagaaant (see Activity 10) 

Case 4.3.8. Gunner Identifies 
Incorrect taroat(s) Y 

Neasure 
Required 

JLlLfil 

Doaain 
Testable 

Y 

Eleaent       Autoaatlc Scoring 
Represented   Node Feedbeck Store 

Y             R 

Instructor   Eleaent 
oe   Scoring    Testable Coaaents 

If GRR It correct.  Issue a 
correction to the fire coaaand B               Y 

If CNR Identifies the wrong 
target, treat as Case 4.3.A. 
and proceed 

Coaposlte          Selection 
Meaningful   Storaoa   Repetition 

Device 
Inconsistencies Coaaents 

Doaain 
Testable 

R 

Coaposlte           Selection 
Heanlnoful   Storage   Repetition 

Device 
Inconsistencies Coaaents 

Option 4.4.   Eagaga targat «slag 
TIS No TIS 

Engage targets using precision 
gunnery (Option 4.1 or 4.2) 

14 When eleaent references another part of the doaain, classifications for referenced section apply. 
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Ttitlng Ctptbtmiii of SIMNET on Tank CwMRdtr ActlvltlM 

Activity S.    MJUST FIU 

Rtcovtr light plcturt 

Obitrvt itrlk* of round 

If TARGET wai oburvod, 
dotoralni whtthtr or not 
target wtl destroyed 

Oowln Coapotlto Stltctlon Dovlct 
Tomb It   Moonlngful   Stong«   Kopotltlon   Inconilttoncloi Cotnti 

Nooiurt        Eloaont       AutoMtlc Scoring      Inttructor   Eltaont 
Rogulrod   Roprountod   Wodt foodbock Storogo   Scoring     Ttittbl« COMMIItl 

K.B 

m)      Otoridod      J_ 

Ho obnrvobl» bthivlor 

Jj    SIHNET urn codtd orophlci 

DoMln Coapoilt* Stltctlon Dovtct 
Ttitiblt   Httnlngful   Stortgt   Rtottltlon   Incomlittnclts 

Option 5.1. Die reengage technique __¥__ 

Mttiurt        Eltatnt        AutoMtlc Scoring      Instructor   Element 
Rtqulrtd   Rtprtstnttd   Hodt feedback Stongt   Scoring    Ttitablt 

Evaluate rangt display 

Announce FIRE -SJ L 

Cotnti 

Cotnti 

Option 5.2. Us« tUndard adjuitwnt (degraded ■ode) 

No TC actlont ipedf led 

Option 5.3. Us« TC adjettaeat 

Issue subsequent fir« cotaand 
to adjust flrt .5-3 alls 
In deflection and .5-2 
■ 11s (100-400 Mters) in 
range 

Domain Coaposlta Stltctlon Device 
Ttitablt   Htanlngful   Storage   Rtottltlon   Inconslsttnclti 

Mttiurt        Eltatnt        Autoaatlc Scoring       Instructor   Eleaent 
Required   Rtprtstnttd   Mode feedback Storage   Scoring     Ttstablt 

as 

Coitntl 

Coaetnti 

If targtt Is destroyed or 
exposure too long, coaaand 
CEASE FIRE 

If In defensive posture, com 
DRIVER, BACK UP 

and 

AlÜ. 

JL1M1 
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Ttftlng C«p«b11U1«l Of S1MHET OR Titik Comndcr Act 1v It Us 

Activity 6. ENGAEE A SIKU 
TAKETUnHTME COAX 

OOMIH Co^wtltt SolKtlon Dtvlco 
Tottobl«  manliiafiil   Stongt   lltpttltlen   Inconilttoncloi «nti 

No MM t1«<1it1on 

Activity 7. ENSMZ MULTIPLE 
TMKn WITH 
IWNAIRfiW 

tllut fire cotmand: 
GUNNER <A>t«> <Nl»eER> 
<TARGETS>,  <«IGHT/LEFT> 
<TAI1GET> FIRST 

Engog« first target using 
prtclilon gunnery (Option 4.1 
or 4.2) 

OoiMin Cooposlt* Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies 

K.B 

Ooatln Coaposlte Selection Dtvlco 
Testable   Meaningful   Storig»   Kepetltion   Iticonslstonclts 

Coewents 

Measure       Eleeent        Automatic Scoring      Instructor   Element 
Required   Represented   Mode feedback Storage   Scoring     Testable   Coweents 

Co—nts 

If first target is not destroyed, 
adjust fire (Activity i) 

If first target is destroyed, 
announce <NEXT> TARGET 

[Continue until all targets 
art destroyed) 

Announce CEASE FIRE 

Measure       Eleaent       Autoaatic Scoring      Instructor   Eleaent 
Required   Represented   Mode Feedback Storage   Scoring    Testable 

K.(») Y J! B__ Y 

K.(B) 

nts 

Activity (. ENGAGE TARGETS 
WITH THE CAL .50 
(INCUDING SIMUL- 
TANEOUS NUN GUN 
EKMEMEMTS) 

Doaain Cotpositt Selection Device 
Ttstablt   Meaningful   Storage   Repetition   Inconslsttncits 

No cal .50 slilation 
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Tilting Cipibimiii of SINKET en Tmk Comndir Actlvltlii 

Activity 9. EMKE TMKCn USIK 
DECMOED eanacf 
TEOMIQUES 

DON In Coapoilti 
TiiUbli   Hunlngful   Stonoi 

Siliction 
Mpitltlen 

Oivlc« 
Incomlitinclit Cowwnti 

Option 9.1. Engigt tirgcts using 
battlMlgkt gunnery JLIL 

Bittlnlght dipindmt of TC 
ability to ntlMti nngi. 
SINNET ring« ntlutlon uy 
not bt corrtlited with ra>1 
world  

Is tut fin conund: GUNNER 
BAnL£$I6MT <TARSET>IS 

Diprill MANUAL NANCE BATTLE 
SST button 

EitlMti ring« to target 

If tirget outside of ♦ 200 Mtin 
of blttlillglit range, enter range 
change using HAN RN6 B/S ADO DROP 
toggle switch 

Chick range readout In GPSE 

Heasure        Elmnt        AutoHtlc Scoring       Instructor   Eleaint 
Bnulrid   Niprmntid   Modi Fudbick Stong«   Scoring    Tutibli CoHinti 

K.B 

*-»-0 

*AM1 
KALS1 
DoMln 

Caoradid 

Scon usi of toggle switch 

No obsirvabli bihavlor 

Engagi tirget using precision 
gunnery (Option 4.1 or 4.2) but 
without evaluating LRF display 

Coapeslti Siliction Device 
Tistabli   Hiinlngful   Stongi   Ripitltion   Inconilitincln nti 

Option 9.2. Engage urgeu given 
Ineffective UF Not s'wilitid 

DOM in Coeposite Siliction Device 
Tistabli   Hiinlngful    Stongi   Ripitltion   Incontlttinclii Connents 

Option 9.3. Engage targets given 
■iltiplc retiras frea 
UP SO. 

Bittltslght dependent of TC 
ability to istlwtl range. 
SIHNET nngi istiHtion «ay 
not ba correlated with real 
world  

Heasure        Eleaent AutOMtlc Scoring       Instructor   EliMnt 
Riqulnd   Ripnsmtid   Hodi Fudbick Stonae   Scoring     Tistibl« 

EltlMtl range 

Evaluate range display 

If range appears incorrect, My 
Instruct 6NR to switch LRF sitting 
fro« ARH LAST RTN to ARH IST RTN 
or v.v. 

Digndid 

JL2- 

K-tB.O) 

If «ultlple return syabol appears 
In CPSE md displayed rang« Is outside 
♦ 200 ■ of istlMtid range, choose 
one of the following ictlonsT1' K(K) 

No obsirvibli bihavior 

ASSUMS decisions were «adc In Part 3.3.   OutcOM Is crew responding. 
16 Appropriate behaviors an the TC cosaHnds to begin on« of th« alternative techniques. 
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TtltlRO Cip«bimi«i Of SIMKET en Tank Coaundir Actlvltlt» 

Activity 9. EMME TMMCTS «SIM      OOMln Co»poi1tt Stlictlon Otvlct 
DEOWOCO CUMIEKY Ttlttbl» HMnlngful   Stor«Q«   HtBttltlen   IncomlitencUl    Cowwnti 
TECHNIQUES (cont'd) 

Cast 1.3.A.   tunntr rtlim Y  

Hntiur«        EltMnt        AutONtlc Scoring      Instructor   EltMnt 
Htqulrod   »oortiontod   Wodi Foodbact Stongi   Scorlno     Tattabl« Coannn 

Announca RELASE K.B Y N L__     __Y  

OOMln              Coipotltt            Selection            Device 
Tattabla   Waanlngful   Storaaa   BaBetitlon   Inconalitanclai    Co—enti 

Cata 9.3.B.   TC correct! ranaa 

Measure        Element        Autoaatlc Scoring      Instructor   Element 
Raquirad   Rapraiantad   Hoda Faadbact Storage   Scoring     Taitable Coients 

Correct range using HAN RNfi B/S 
A00/0R0P toggle switch R.B.O Y N B_    ___Y  

If displayed range Is within 
♦ 200 ■ of estlswted range, 
announce FIRE K.(B.O) Y N B^    __Y  

DoMln Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies Cowents 

Option 9.4.  Engage targets given 
no range display 
(loss «f syeAolegy)      _N Not sleulatad 

Doaain Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies                    Coiwents 

Option 9.5.    Engage target given 
crostwlnd 
sensor fallen N   Not sieulated  

Domain Coaposlte Selection Device 
Testable Heenlngful   Storage Repetition Inconsistencies  Cowents 

Option 9.6.  Engage target given 
cent sensor failure                Not siaulated  

Doaain Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies                     Ceaaents 

Optl^i 9.7. Engage target given 
\          Kid angle sensor 

\        failure Not siaulated  

Doaain Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies Coaaents 

Option 9.1. Engage target given 
CPS failure 
(day cfcannel)  ^_^___      Not sleulatad  

Doaain Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies  Coaaents 

Option 9.9. Engega target given 
«PS/TIS failure   Not siaulated 
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I.itlno CtMknitUl Of SIHNET on Tmk Coaundtr Actlvltlti 

Activity 9. EIKME TMKTS USING 

TEOMIQUES 
(cont'd) DOMIH CoBposIti 5«1tctlon Dt»1ct 

T«ttib1t   HMnlngfyl   Storni   »tut It ion   InconiitttiicUt    Cetntt 
Option 9.10. Eagoga target «sin« 

MS gaoMiy17 _% Wot tlmlitod 

OoHln Coapoilto Soloctlon Otvlct 
Ttitibli   Htinlnoful   Stonoo   »out It Ion   IncontittoBcloi    Co—«nti 

Option 9.11. Eagag« target glvon 
stabilIzatIon tyitta 
fallare (la aargaacy 

a) I Not ilauUtod 

Ooaaln Coapoilto Soloctlon Dovlco 
Tottoblo Hoinlnofol   Stonoo Kototltlon Inconlitoncloi Co—ontt 

Option 9.12. Engage target given 
turret power fallnro        N               Not «latilotod  

Aiiuaci decision to uso GAS «it aido In Part 3.3.   Outcoao It crow responding. 
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TtitlK« CipibUUUi of SINNET an Unk Comndir Actlvltllt 

OoMln CoBpoiItt Stltctlon Dtvtci 
TtititU   NMBJiiflf«!   Stono«   MD«t1t1oii   Iitcoiii1tt«iic1«t 

Activity 10. EMME TMKETS FMH 
THE TC POSITION 

(AIM Tlir»« Nt* Crtw Eng«gwMiitt)       T ^_^^^ _^^_ m^_^^ 

Coawnti 

Tricking ikllli «rt tttllltd 
only by tirgtt kit 

Istut OM of tk* fellOMlig fir« 
coHundi: 

Oouln Co»poiU« SttKtlOl OtvlCl 
TtHibl»   Hdinlwafyl   Sterdo«   »«pdtltloii   IncemimncUi 

CdM 10.A. tdiimr cdiinot Iddntlfy 
tirg«t Y  

CowHntl 

Kttiurt EltMnt AutOMtlC Scoring       Instructor    Eltatnt 
Uddylrod   >«or«»«oUd   Mod« Ft«db«ck St«r«o     Scoring     T««t«t1« Co—«nt« 

FROH NY NSITION LI 

C«l« 10.1. Tlir««-»«« cr«w 
(no 81«» 

DOMIR Conpoilti S«1ect1on Oovlc« 
T«tt«b1«   N««n1nofu1   Stor«g«   »«p«t1t1oii   I«con«1«t«ne1«« Co—«ntt 

Mttiur« ElOMRt AutOMtlC Scoring        Initructor    EleMnt 
R«qMlr«d   l>«pr«««iit«d   Nod« F««db«ck Stortg«   Scoring    T««t«bl« Co—«nt« 

LOAD <AMN0> K.l 

Set/check wltck««: 

' FIRE CONTROL NOOE: NORMAL 
• TIS: STBY/ON 

' LRF: ARN LAST RTN 

' GPSi JX 

' 6UN SELECT: HAIN 

' AMMO SELECT •« Ml«Ct«d 

MAsi 

EstlMt« ringe to tirgot 1 

JLLL. 

. LiSl. 

UIL 
K.O 

Degnded I « 

Sight through SFSE Y B 

Liy en c«nt«r Mts of t«rg«t Y 
Not observable by 

f    Instructor In coaotrtaont 

Oepr«»i Us« button19 Y t       ) 

Evalutt« r«ng« dliplty Y 
Not observable by 

1    Instructor In coapartaont 

Mak« control lay1 

M . 
B((0] . 

MB) 

Y 
Not observable by 

1    Instructor In coapartaont 

Announce ON THE MAY Y 1       \ 

Squeeze trlgg«r20 Y 
Terget 
hit 

Announce CEASE FIRE Y B      1 

Sight picture Is the relevant outcoa«. 

Relevant outcoaas are sight picture and correct rang«. 

Relevant outcoa« Is sight picture at th« tin« of firing. 
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TtittH CipabimUi of SINKT OR T«ik Coatndtr ActlvltUl 

Activity 11. ASSESS KSW-TS 
or mmmn 

Assail bsttl« dangt/ 
casvaltlts 

OatsralM If md He« crtw «hoyld 
bt rtorgmlzid to fig«  ID « 
thrtt-Mn conf IjvritIon 

Issuo SPOTREP 

Oewli Coapoiltt Stlictlo« Oovlco 
TostoMo  Hoonlmful   Storno   »opotltloo   locoiiilittiicloi tntl 

NMMro        EloMRt        AotOMtlc Scoring       Uitmctsr   tloaont 
KooMlrtd   Hopfosoiitod   Hodo foodtocli Storooo   Scoring    Tottitlo Co—onts 

K 

OoMln Coapoilto Soltctlo* Oovlco 
ToitoMt   Moonlngfol    Storooo   »ototltlon   locomlitoncloi tntl 

C«so U.A. Tont Is stitlonory 

Otter« Ine wliothor to nvt 
to prlMry, UtoriMto, or 
svpploaontory firing positions 

Iisut drtvor cononds 

Hoosvro        EloMnt Autoattlc Scoring     Instructor   tloaont 
Mqulrtd   Hoprosontod   Hodo fMd>oc> Storsoo   Scoring    Toititlo Cotnts 

MZL 

K.l 

No obsorvsblt Pohovlor 

OoMln Coapoilto Soloctlon Oovlco 
Ttttoblt   Hoinlnoful   Storooo   Oopotltlon   Incomlitonclti onti 

Clio 11.1. T«n> Is aovlng 

Dotoraln« chongos to route 

Issuo driver coaaonds 

Noosort        EloMnt        Aotoaotlc Scoring       Instructor   Eloaont 
Oooalrtd   Hoorosontod   Hodo Foodboct Storooo   Scoring    Ttstoblo 

K(K) Y J  

tnts 

JLL. 

Ko obsorvoblo bohovlor 

Ootoralno opproprloto IBM> for 
ontlclpotod tirgots K(K) 

Announco PREPARE BATTLECARRY 
<Alt«> or RELOAD «Alt«> K.(B) 

Entor bottlocirry rang» «sing tho 
HANUAL BATTLE S6T A00/DR0P 
toggle switch K.B.O 
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APPEHOtX I . • 
TESTING CAPABILITIES OF SINNCT ON LOADER ACTIVITIES 

Activity I. PKHK STATIORS 
FOi OKMTIM 

Ertct croiiulnd unior 

Initill LOR'» HchlMgvn 

Enter LOH't Hit Ion 

Opcrtta do»tlight 

NMr up LOR't ttatieii 

Optrttt Inttrco« 

MJvit LOU'I Mat/plttfora 

Adjuit LOR'i hitch 

lMt«11/Cktck LOR't night 
vlilon vltHtr 

Poiltlon LOR'l guards for 
rirlag 

Oparata LOR't panal 

Oparata turret travarta lock 

Oparata raady aaaunttlon 
door 1* auto/unual aodai 

Oparata taat-raady iMunltlon 

OoMln Coapotlta1 Salaetloa 0a»1ea 
Tattab)a  Mt»»1nafal   Staraoa   Rapatltlo»   Incontlttanclat Co»wntt 

Oparata hull aaaunltlor. door 

Stow lOSaa aMaaltloa 

Oparata aala gun braackbleck 

Chack raplantthar 

Naaiura EltBtnt Auteaatlc Recording     tnttructor   Elaaant 
Moda Feedback Storage   Scoring     Tattabla Raaalrad   Repratantad   Moda Feedback Storage   Scor1ngJ 

K.I.O N  

K.I.O N  

".",0 

"■»■o 

K-'-O 

JLLfi. 

K.I.O 

JLLo. 

JLLO. 

J!L 

ilL 

IWtt 

'SINNET provldat no coapotlte icorei, tkarafera thata two colu«ni tra left blank for the entire doaaln. 

'SIMNET kat no aatoattlc icorlng capablllttat.   Howavar, there It a ratMlaa reaota plan-down display with aaaory capture for 
replay.    Therefore, possibilities for an Instructor scoring fro« the plan-down display are datcrlbad. 

3In this colun«. possibilities for an Instructor scoring fro« Inside the SINKET craw coapartaant are de$cr1t-d. 

I-a-1 



Ttitlng Ctpibimiti of SIHNET on Loodor ActlvltUi 

Testable Meaningful Storage   Repetition   Inconsistencies CoMants 
Activity t. PEtFOW MEPME- 

TO-FIRE CHECKS N 

Clear/load coaxial »achlntgun 

Measure 
Required 

K.B.O 

K.B.O 

M  _ 
K.B.O 

Elenent 
Represented 

N 

AutOMtlc Scoring      Instructor   Eleaent 
Mode Feedback Storage   Scoring    Testable Coaatnts 

Fill rotdy rock N N                                                                N 

R                                    B             y Report iBM ttotui Y Listen for report 

Load battlecarry ama K only X                                                                * See footnote Option 4.1 

DoHln 
Testable 

N 

Conpos 
Meaningful 

Ite           Selection          Device 
Storage   Repetition   Inconsistencies Coawnts 

Option 2.1.    Prepare for offense 

Measure 
Required 

K 

Elewnt 
Represented 

y 

AutOMtlc Scoring       Instructor   EleMnt 
Mode Feedback Storage   Scoring    Testable Coneents 

Receive TC briefing N                                                            N No observable behevlor 

Option 2.2.    Prepare for defense 

Dow in 
Testable 

N 

Composite            Selection           Device 
Meaningful   Storage   Repetition   Inconsistencies ConMnts 

Measure 
Required 

K(K) 

Elewnt 
Represented 

AutOMtlc Scoring      Instructor   Eleeent 
Mode Feedback Storage   Scoring     Testable 

B        m 

Coaetnts 

Inspect terrain to flank/rear 

Observable behavior is 
when the loader looks; 
cannot judge inspection 
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Ttitlng Upibimitt of SIMHET on Lotd.r Actlvltltl 

Activity 3. «CqUIK TMKCT(S) 

Part 3.1.   Saarck far Targat(i) 

Option 3.1.1. Starch opm 
Hitch - diy 

DoMln Coapotltt Siltctlon Dtvlct 
Ttitiblo   Hoinlnoful   Stongo   Ropotltlon   Imontlittnclo« Co Jwnts 

Milling and dtgndod tItMnti 

No opon hitch ilaulttlon 

Option 3.1.2.   Storch doiod 
hitch - diy 

Storch right front counttr- 
clockwlit to right roar 

Hotiiirt        Eltaont        Autoattlc Scoring       Initructor   Eliaont 
Rtqulrtd   Roproitnttd   Hod« fttdbocli Storogo   Scorlni     Toitabl« Coaaonti 

JSL 
Can obiorvo whether loader 
looti 1i raqulrf area 

Execute March techniques Ho obiervabl« behavior 

Ooaaln Coapoilte Selection Device 
Teitable   Heanlngful   Storage   Repetition   Incontlitenclei Coaaenti 

Option 3.1.3. Search at night Ho night ilaulttlon 

Part 3.2. Detect/Locate/ 
Identify Targct(i) 

Detect t*rget(i)/i1gnature(i)/ 
obitacle(t) 

Locate tirgtt(i) 

Identify ttrgtt(i) aaklng the 
folloMlng dtttrrliiatlont: 
• IFfH 
' noatnclaturt 

If target detected, announce 
LOADER REPORT (TARCET) 
(LOCATION) 

Doatln Coapoilte Selection Device 
Teitable   Heanlngful   Storage   Repetition   Incomlitenclei 

_lil  

Coaaenti 

Slaulatlon aay reduce validity 

Measure       Element        Autoattlc Scoring      Initructor   Eltatnt 
Rtqulrtd   Rtprtitnttd   Hodt FttdbtO Storagt   Scoring     Ttitablt Coaatnti 

K.(K)          Dtgradtd     _N_ 

K.(K) Y I, 

K.(m Dtgrtdtd       N 

AL 

H No obnrvable behavior 

H      Ho obiervabl« behavior 

No obtervtblt behavior 

f Litten for report 

Part 3.3.    Evtlutt« Sltuttlon 

No 'OR actions specified 
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Ttitlng Ctptbimurof'SINNCT on Loider ActlvltlH 

Activity 4.  EMME SIHCU 
TMNETS KITH THE 
MUR SUN 

DoMln Coipo«'tt Stltctlon 0«v1ct 
Ttitiblt   Htmlngful   Stonot   Ktntltlow   Incowtltttiicl«! tntl 

JL 

Option 4,1.    Engagt ilnglt ttrgtt 
froa th« otftnti using 
prtclilon gunntry II 

iM footnott 

SM footnoti 

Drop down Into turrtt 

Chock turrtt ring 

Sot GUN/TURRET ORIVE «witch 
In EL UNCPL poiltlon 

Hooiuro       Eloaont       AuteMMc Scoring      Initructor   Eloaont 
Rogulrod   Roproionttd   Hodo Fttdbich Storooo   Scoring     To>tiMo 

K.B.O N  

Cotntl 

8,0 

AM. 
COM 4.I.A. Announcod round 

It not loodod 

Mov» ojoctlon guard to SAFE R.I.O 

Enturo SAFE light It tit M.o 
Optn brooch K.B.O 

RIMV« Incorrect round froa 
chaabtr. If nocotttry ".(»,01 

Opon IBM doors K.B.O 

Stow unwtnttd round, If 
MCtitory K,l,0 

Rtwv« corrtct round froa 
itowogo LLI 
Load dtilrtd round K.B.O 

[Continue with COM I:] 

Ctto 4.I.B. Announcod round loodod 

Move ojoctlon guird to FIRE K.B.O 

Clotr rocoll poth K.B.O 

Announce UP K.B.O  

Open «aao doors K.B.O K 

K n_ 

K R_ 

Y «_ 

I 

Each of the eleaenti aorkod with § "K" In this coluon ore reproHitod In SINNET by « toggle twitch or push button which U 
flipped or pressed to dauloto executing the eleaeot.   The *K* rating tlgnlflot thot only the knowledge of the procedure It 
repreientod, not the actual behavior.   Totting behavior, outcoao« or tlae under thoto conditions It unworronted.    In addition, 
loading In SINNET requires knowledge Of how the various behavlort are represented by SINNET, tt well ot knowledge of the 
procedure Itself.    Thoroforo totting knowledge of the loading procedure It contoalMted. 
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TtitlBg CtprtllUI« of SIMNET OR Loafer ActWUIti 

Activity 4. Eana SIMLE 
TMKTS WITH THE 
HUH SUN (confd) 

Option 4.t. Engtgt ilnglt Urgtt 
fro» tht dtftntt utlng 
prtclilon ggnntry 

■In Coapoiltt Stlectlon Divlct 
Ttttibl»   Wwrilngful   Stor«w   Rtpttitlon    tBCOBt1it«»citt COHjitl 

Drop down lato turrtt 

Chtck turrit ring 

Sot GUN/TURRET DRIVE «-Itch 
tu EL UNCPL poiltlo* 

Sn footnoto 

Nooiuro        ElOMiit        AgtOMtlc Scoring       Iiutructor   Eltwnt 
Rwuirtd   RooroiontoJ   He<o fo»<b«c> Storno   Scoring    Touiblt 

K.B.O 

_L2_ 

K.B.O 

Cotntt 

COM 4.I.A. Announcod round 
It not loodod 

Mov« ojoctlon guard to SAFE 

Eniuro SAFE light It lit 

O^on brooch 

Rtaovo Incorrect round fro« 
chtabor. If nocoiury 

Opon OHO door i 

Stow unwtntod round.  If 
nocoiiiry 

ROMVO correct round fro« 
•tOMogo 

Load doilrod round 

[Contlnuo «Itk Cast ■:] 

K.B.O 

K.B.O 

K.B.O 

■M'.Q) 

JCJLL 

K.B.O 

K.B,0 K_ 

CaM 4.I.B. Announcod round loaded 

Hov« ajoctlon guard to FIRE K.B.O K_ 

Cloar rocoll path K.B.O K_ 

Announca UP K.B.O Y 

Opon OBM doon K.B.O 

Etch of tht olaaontt aarko« with a *K' In tkli colunn art roprotontod In SIMNET by a toggle witch or push button which Ig 
flipped or pretaed to ilMlato executing the eleaent.   The *K* retlng ilgnUlet that only the knowledge of the proctdurt It 
repretented, not the actual behavior.    Teitlng behavior, outcoaot or tlw under these conditions Is unwarranted.    In addition, 
loading In SINNET regulres knowledge of how the various behaviors are repretented by SIHNET, as well as knowledge of the 
procedure Itself.    Therefore testing knowledge of the loading procedure Is contaatnated. 
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T.itlng CtptbtlUIlt Of SIMMET on Lotdtr ActlvltlM 

Activity 4.  ENCMC SIHO.E 
TAKHS WITH THE 
NUN ON (cont'd) 

Option 4.3.   CNR cannot Idtntlfy «nnouncod tirgtt 

No LOR ictions ipocUlod 

DoHln CoapoilU Stloctlon Davlct 
To»t«bl»   Hotnlnnful   Stornoo   lUpotltlon   Incontlitoncloi 

Option 4.4. Engag* targoti utlng 
TIS _J  

Ptrfon LOR'i act Ions as described 
In precision gunntry (Option 4.1 or 4.2) 

COWMnts 

Activity 5.  ADJUST FWE 

Sat (UN/TURRET ORIVE switch 
In EL UNCPL position 

Load announced round 
(Case A, Option 4.1) 

Ooaaln Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies 

K.B.O 

DoMln Coaposlte Selection Device 
Testable   Meaningful   Storage   Repetition   I neons 1 Standes 

Cotnts 

Measure        Element        Autoaatlc Scoring       Instructor   Elaaent 
Required   Represented   Mode Feedback Storagt   Scoring    Testable Coaaents 

Cotnts 

Option 5.1. Use reengage technique 

No LDR ectlons specified 

Option S.Z. Use standard adjustment 

No LDR actions specified 

Option 5.3. Use TC adjustaent 

No LDR actions specified 
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Ttftltig C«p*b111t1«l of SINKT OR Loadtr Acttvltltl 

Activity 6. at/a. A SIMSLE 
T/WSn KITH THE 
COM 

DoMln Coapoiltt Stltctlon Dtvlco 
T»tt«b1o   HMBlnaful   Storm«  »«wtltlon   Inconilttonclti onti 

No cotx i<»ul«t1on 

Activity 7.   BKASE WLnPLE 
TMSETS WITH TW 
MUROM 

I In CoapoilU S«l«ct1on Oovlco 
ToitobU   HiMliuful   Stong«  Howtltlow   Incomlitoncloi ontt 

Ptrfor» LDR'» let Ion» at 
doKrlbod In procltlon 
gunntry (Option 4.1 or 4.2) 

If first urgtt it not 
dtitroyod, porfora LOR't 
Ktloni tt dttcrlbod 1* 
Activity S 

Perfor» LOR'l Ktloni «i 
dtKrlbed In precljlon 
gunnery (Option 4.1 or 4.2) 

Activity S. BKAK TMSETS 
WTO m CAL .SO 
(IKLUDING SDUL- 
TAKOUS mil GW 
BKASBOTS) 

sin Coapotltt Selection Device 
Tortibl«   (»«nlngful   5tor«g«   Repetition   IncomUtencln Co«Nentl 

jp cow ilwUtlon 

Activity 9. aua TMscn 
USIME DCCRMn) 
GURRERT TtCHRIQUES 

DoatIn Co«po»1te Soloctlon Oovlco 
ToiUbl«   HMnlnoful   Stong«  Ropotltlon   Incontlttonclo« Coawnti 

Option 9.1 «nd 9.3 

Perfom LDR'i «ctloni •« 
described In precision 
gunnery (Option 4.1 or 4.2) 

Retaining options »re not represented by SIMNET 
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Ttitlng Cipibnitlti of SINNET on Loiter Actlvltloi 

Activity 10. EMME TMKET FMN 
THE TC POSinON 

Ptrfora LDR'i actloni n 
docrlbtd In prtclilon 
gunn«ry (Option 4.1 or 4.2) 

DoMln Coapoiltt Soltctlon Dovlc« 
Tottablt   Moinlngful   $tor«at   Rnpttitlon   Incontlitoncloi Coawnti 

Activity 11. ASSESS RESULTS 
OF ENSAtEWNT 

Chock repltnlsher reservoir 

Kosovo iptnt CMlngs 

DoMln Composite Selection Device 
ToitobU   Hoonlngful   Stonge   Repetition   Ineonilitonclot 

Measure        Element        Autoiatlc Scoring       Instructor   Elenent 
Raqulrod   Roprasonttd   Hode Ftadbact Storago   Scoring     Tottable 

K.B.O J N 

M,o 

Coiwents 

Coawnts 

Load announced round ai 
described In precision 
gunnory (Option 4.1 or 4.2) 

Announce loading status 

Doaaln Conposlte Soltctlon Device 
Ttstablt   Mtanlngful   Storage   Rtpotltlon   Inconslstone Its 

Measure        EltMnt        Autoiatlc Scoring       Instructor   Element 
Requlrtd   Roprtstnted   Hode feedbacli Storago   Scoring     Testable 

LI   I Y 

Co»ents 

coHtati 
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APPENDIX I • • 
TESTING CAPABILITIES OF SIHNET ON DRIVER ACTIVITIES 

Activity I. PtEPANE STATIONS 
FOiOPQMTION 

DoMln 
Testable 

N 

Measure 
Required 

Enttr DVR'i lUtlo« K.B.O 

Powtr up hull lyitMl K.B.O 

Operate doatllght K.B.O 

Check turret teal K.B.O 

Operate Intereoa K.B.O 

Adjust leat/perljcopej K.B.O 

Adjust hated K.B.O 

Adjust stter/throttlt control K.B.O 

Operate drain vilvts K^.O 

Start engine K.B.O 

Make «fttr-start checks K.B.O 

ConposUe1   Selection    Device 
Hoanlnoful Storage Repetition Inconslstencios Cowenti 

Too «iny »Isslna eleients 

Eltatnt        AutOMtlc Recording   Instructor   Element 
Rwresonted   hod» Feedback Storioo   Scoring     Ttstsbl« Coients 

Oegrtded 

JIL 

JXL 

SIHNET provides no coiposlte scores, therefore those two colums ire left blank for the entire domain. 

*SIMNET has no autoaatlc scoring capabilities.    However, there Is a real-tlw remote plan-down display with aeaory capture for 
replay.   Therefore, possibilities for an Instructor scoring froa the plan-down display are described. 

The driver coapartMnt Is completely enclosed with no rooa for an observer. Tharafora, the possibilities for 
Instructor scoring are froa the raaote plan-down display or observation of tank aoveawnt froa another adjacent 
slaulator.   In either case, listening to radlo/lntarcoa coaaunlcatlons Is assuatd. 
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Ttstlng Ciptbimttt of SIMNET en OrWir ActlvltlM 

Activity 2. POFOM MEPME-TO- 

Check futl ttnki 

Report futl itatus 

DoMln Coapodtt Selection Device 
Teitlbl«   Mtinlnflful   Storaae   llepetltlow   Incomlittnclti 

-in  
Cotnts 

Terrain slmUtlon My reduce 
taat validity  

Measure        Eltaant        AutOMtlc Recording   Instructor   Eltaent 
Required   Repraiantad   Mode Ftedbict 5torm   Scoring    TettabU Cowentt 

J(J_ Llittn for report 

DoaMln Coapodtt Selection Device 
Ttttable   Meaningful    Storage   Repetition   Inconilattnclti Cotnti 

Option 2...   Prepare for offense     (Y) 
Terrain slaulatlon aay reduce 
test validity  

Receive TC briefing 

Select routes In accordance 
with alsslon and foraatlon 

Measure        Eleaant        Autoaetlc Recording   Instructor   Eltaent 
Required   Represented   Mode Feedback Storage   Scoring    Testable Coaaents 

*».(0) 

No observeble behavior 

Obstrvt tenk aoveaent 

Doatln Coaposlte Selection Device 
Ttsteble   Meaningful   Storage   Repetition   Inconsistencies Coaaents 

Option t.t.    Frrpare for defense     (Y) 
Terrain slaulatlon aay reduce 
test velldlty  

Measure        Eltatnt        Autoaetlc Recording   Instructor   Eleatnt 
Required   Reprtstnttd   Modt Feedback Storage   Scoring     Testable 

Drive to bettle position KM.(O) 

Rehearse aoveaent Between prlswry 
and alternate fir ng positions     KtB.(O) 

Take prlaary firing positions 

Monitor displays 

ML12L 

K.B 

Cowents 

Observe tank aoveaent 

Observe tank aoveaent 

Observe tank aoveaent 
Observe driver report of 
warnings/actions  
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Ttitlng Capibimui of SINNET on Drivtr Actlvltl«* 

Activity 3. ACQUIRE TilMET(S) 

tart 3.1.    Saarck for Targct(s) 

Option 3.1.1.    Storch open hatch 
•-«oy 

OoMln Coaposltt Soloctlon Oovlco 
Tottoblo   Hoonlnoful   Storogo   Hontitlon   Incontlttoncloi Co—onti 

Miming and dtgrodod oloiwnti 

SINNET dots not tlaulatt 
eptn httch 

Option 3.1.2.    Starch dosed 
hatch-day 

Coaatnti 
Mtaturt Eloaont Autoaatlc Recording   Instructor   Eltatnt 
Rtquirtd Rtprtttnttd   Nodo Eitdbac> Storagt   Scoring     Tttttblt     

If aovlng, follow wingatn concept/ 
rtaet to forattlon changes           KM.(O) Y           J|        0               Y          Obstrvt tank aovtatnt 

Starch ftndtr to ftndtr 

Execute starch techniques 

No air target 

No otstrvablt bthavlor 

Option 3.1.3.    Search at night 

Doaaln Coaposltt Selection Device 
Ttstablt   Ntanlngful   Storagt   , »pttltlon   Inconsltttnclts Coaatnti 

Night not slaulattd 

Part 3.2.   Oatact/Lacata/Idantlfy 
Targat(() Slaulatlonn aay rtduct validity 

Detect targtt(s)/s1gnaturt(s)/ 
obttaclt(s) 

Locate targat(s) 

Identify targtt(s) asking 
tht following dtttralnatlons: 
. IFFN 
. noatnclaturt 

If target detected, announce 
LOADER REPORT,  <TAftGET>, 
<LOCATION> 

Evaluatt covtr and conctalatnt 

Measure        Eltatnt        Autoaatlc Recording   Instructor   Eltatnt 
Rtgulrtd   Rtprtstnttd   Nedt Fttdbach Storagt   Scoring     Ttstablt 

K.(K)        Dtgrtdtd      _N N 

Coaatnts 

*■(*) 

K.(l() 

JLi&L 

Dtgradtd 

No obstrvable behavior 

No obstrvablt bthavlor 

No obstrvablt bthavlor 

Listtn for rtport 

No obstrvable behavior 

Part 3.3.    Evaluatt Situation 

No drivtr actions specified 
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Tilting Capabilities of SIMNET on Driver Activities 

Activity 4. EMME SINCLE 
TMKETS WITH THE 
NUN CUN 

Ooatln             Coaposltt Selection Device 
Testeble Heenlnaful    Storece Repetition Incomlstenclet 

Moveitnt 
only   ___ m__^_   

Coienti 

Option 4.1. Engage tingle target 
fro« the offense using 
precision gunnery (Y) 

Cannot observe driver's 
behavior»  

Terrain simulation may reduce 
validity  

Monitor TC and platoon leader 
coawnds 

If TC announces HALT, (top 
Moothly 

If TC doai not announce HALT, 
■alntaln steady platform 

If antitank fire It encountered, 
seek cover and concealment 
or execute action drill 

Alert crew of obstacles 

Measure        Element        Automatic Recording   Instructor   Element 
Required   Represented   Mode Feedback Storage   Scoring    Testable Comments 

jULioL 

a8.(0) 

mASL 

No observable behavior 

Observe tank movment 

Observe tank movement 

Observe tank movement 

_Y    Listen for reports 

Option 4.2. Engage single target 
from the defense 
using precision 
gunnery 

Set TACTICAL IDLE switch to 
ON position 

Set transmission control to D 

Release parking brake 

Depress service brake 

Hove to bull defilade position 

Set transmission control to R 

Depress/hold service brake 

Domain Composite Selection Device 
Testable   Meaningful   Storage   Repetition   Inconsistencies 

Movement 
only 

Comments 

Cannot observe driver's 
behaviors  

Measure        Element        Automatic Recording   Instructor   Element 
Required   Represented   Mode Feedback Storage   Scoring    Testable 

K.B.O Y N  

Comments 

K.B.O 

"■»■0 

K.I.O 

JLLO_ 

Observe tank movement 

Option 4.3. CNR cannot Identify announced target 

No driver actions specified 

Domain             Composite 
Testable   Meaningful    Storage 

Selection 
Repetition 

Device 
Inconsistencies Comments 

Option 4.4. Engage target 
«sing TIS                           N No TIS 

Perform DVR's actions as described 
In precision gunnery (Option 4.1 or 4.2) 
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Tejtlng C«p«b111t1«i of SIMtlET on Driver ActWltlts 

Activity S.   ADJUST FIRE 

Return to defilade or seek 

»Iternete poiltlon 

OceMln Coapoiltt Selection Device 

Teittble   Heenlngful   Storaoe   Repot It ion   Incomlitenclet Co—nti 
Terrain ilMlttlon aay reduce 

valHlty  

Miasurt       Eltatnt AutOHtlc Recording Instructor   Element 
Regulred   Repretented   Mode Feedbick Storogo   Scoring    Tettibl« 

08.(01 Y _0  Obaorvo tank »vent 

Activity 6.   ENBAfiE A SINEU 
T/WSET WITH THE 

COAX 

OoMln Composite Selection Device 

Testable  Meaningful   Storage   Repetition   Inconalttencles ents 

Ro coax filiation 

Activity 7.   ENGAGE MULXIPLE 

TW6ETS WTH THE Movement 

NAIN GUN only 

Perform OVR's actions as described 

In precision gunnery (Option Movement 

4.1 or 4.2 only       , 

If first target It not destroyed, 

perform DVR'i actions at described Moment 

in flro adjuttmont (Activity 5) only 

Perfora OVR's actions at described 

In precision gunnery (Option Movement 

4.1 or 4.2) only 

Domain Composite Selection Device 

Testable   Meaningful   Storage   Rapatltlon   Incontlttencles antt 

Cannot observer driver's 

behavlort.   Terrain simulation 

■ay reduce validity  

Slwlatlon «ay reduce validity 

Activity 8.   ENGAfiE TARGETS 

Mm« THE CAL .50 

(INOUOING SIMUL- 

TANEOUS NUN GUN 

ENGAGEMENTS) 

Measure       Element        Automatic Recording   Instructor   Element 

Required  Repretentod   Mode Feedback Storaoo   Scoring    Testable Cowents 

No cal .SO tlwlet Ion 
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Ttitlng C*p«bl11t1(t of SINKET 0* Orlvtr ActWIttM 

Ooailn Coapoiltt Sdtctlon 0«y1ct 
Ttitlblt   Htanliiaful    SteriQ« »tpttltlon   IwcoinUttwctii    Co—«tt 

Activity 9.    EMMK T«RCCT USIW ' Citinot obitryt drlvtri 
DCOUDCO CUNNEir           MovtMilt                                                                                                  kthovler*.    TtrnlR tlaulttlo« 
TECHNIQUES OBl^ My rtduo »iHdtty  

Novownt 
Options 9.1 tnd 9.J owl»        <^^____^_ __^^^^_^__^_^___ 

Ptrfora OVR'i tctloni at dticrlVjd 
In proclilon gunntry (Option 
4.1 or 4.1 

RtMlning options ire not slaulsttd by SIMNET 

OoMln Coaposltt Selection Device 
Testiblt   htinlngful   Storsgo   Mpotltlon   Inconslstenclss Co—onts 

Cannot obttrvt drtvtr's 
Activity 10.    EMAK TAMET FKM    NovtMnt                                                                                      bthtvlers.   Ttrrsln slMUtlon 

THE TC POSITIOI on^ tv roduc« slwlstlon  

Ptrfora DVR's octlons it dtscrlbtd 
In precision gunnery (Option 
4.1 or 4.1 

OoMln Covoosltt Selection leylce 
Testsblt   Mosnlnflful   Stcogo   Mpotltlon   IncoislsttncUs Co—onts 

Cinnot observe driver'i 
Activity 11.    ASSESS KSULTS ÜF      Novtwnt                                                                                            behevlor«.    Ttrrsl* slMlttla 

EMASEHENT onlj MV rtduco slaolttlon  

Measure        tie»- nt Auto—tic Recording   Instructor   Elo—ot 
RtgulMd   Reprostnud   Mod« Ftodbocli Storage   Scoring    TosUbl« Co—ts 

Respond to TC driving co—inds        K>B.(0) 
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APPENDIX J 
TRAINING A» TESTING OBJECTIVES FOR INSTRUCTIONAL UNITS 

Objective 
Cond1tl9n(t) Under Milch Action It Perfomed To-Bt-Trtlncd Action 

Other Units 
In Which Action 

It Trained* 

Unit Number: I 
Tltl«: Conduct of Flrt-Batlc Skllij tnd Knowledges 
Dlvlct/Htdlin: Clatirooa 

3:IIc Acquired tjriet(s) 
3:IIIf Target range, type l> FCS lUtut 
3:IIIg Number of target» I Target Clltilflcit IM 
4:IIId Relation of gjn tuba to target 
4:IIir GNR't control handle 
4:IIIh LRF display 
5:Illb 6NR control handles 

TC issues fir« coasand /li 
Select weapon/aw» and firing node (precision/degraded) /It 
Otteralne creMMn and f Ira coaund (sgl. Mit, or sltO           /16 
Recall appropriate verbal cowand to guide GNR 1% 
Recall function and operation of läse buttons II 
Interpret aeanlng of LRF sy*o1(s) /14 
Recall function and operation of pale switches II 

Unit Number: 2 
Title: Precision Gunner./ I—Gunner Duties 
Oevlce/Hedlua: VIGS/TopGun 

4:1 Fully operational FCS ( Single main gun target 
4:IId Moving target 
4:He Reticle on target 
4:IIf Return within/beyond 200a of estimated range 
4:IIIc GNR control handles I Target 

4:IIIe Target track 
4:111' GNR's control handle 
S:IIIb GNR control handles 

Engage target using precision gunnery techniques /9,19 
CNR tracks target using control handles /9 
CNR Uses to target /9 
TC announces FIRE/CNR re laset to target /9.14 
Manipulate GNR control handles to set aiming point 

on target /9 
Manipulate GNR's control handles to follow track /9 
Recall function and operation of Use buttons 1/9 
Recall function and operation of palm switches 1/13 

Unit 
Title: Secondary Functions I—PREOPS Procedures 
Oevlce/Hedlua: Tank 

1:1 Secured tank 
l:IIa Turret power OFF 
l:IIb Turret power ON 
l:IIc Turret power ON 
I:lid Engine OFF 
Itllla Task performed with aid of TM 
l:IIIb Task Information In TM format 
4:IIa Fire coaatnd 

4:IIIa Engagement see ^r1o 
9.1:110 BattlesIght f1r<.   oaaand 
9.2:IVc Computer control panel 
9.5:Ilia Output from computer self-test 

Prepare tank crew stations for operation 
TC prepares comaanoer's ttatton for operation 
CNR prepares gunner's station for operation 
LOR prepares loader's station for operation 
OVR properes driver's station for operation 
Locate task procedure 1* TM 
Answer questions concerning task 
CNR sets/checks FCS/TIS twitches for precision 

engageaent 
Identify appropriate setting for GNR stallen switches 
CNR set* switches for battleslght engageaent 
Retrieve/store data In ballistic computer 
Determine status of fire control systea 

/« 
/9 
/U 
/12 
/12 

(table continues) 
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Objtctlve 
Nii**r        Condltlor(i) Und«r Milch Action It NrfonMd To-M-Tnlind Action 

Otlwr Unlti 
In Milch Action 

I« Trilnod* 

Unit 
Titln 
Otvlci/IMIwi: 

Socondtry Function! II- 
Tank/Fltld 

PREFIRE Prxtdum 

lit mon ccMputtd 
2:IIi Sutlom prtptrtd for optntlon 
2:1 lb B«tt 1«c«rry tnnovncoaant 
2:IIc Ofronilvt/dtftnilvt ■lulon 
2:IIIb Liktly thrtit Urgott/rangti 
2:IIIc Hovoatnt tKhnlqut 
Mild Hop or «liw of ttrroln 
2:tIIt Hop or vltw of nrrnln 
2:UIf Hop or vlw of terrain 
2:IIIg Nop or vltw of Urraln 

Prtpin tank to flra In effanilva or dafanilva ■lulon 
TC/CNR bortiljtit weapons 
Prtpart battlacarry posture 
Prepare for aovlng/ttatlonary angagtaent 
Select appropriate battlecarry aaMinltlon and ranga 
Recall appropriate position of tankt during waaant 
Identify sources of -over and concealment 
Identify prtnary, alternate, and supplenentary positions 
Analyta terrain 
Prepare sketch ranga card 

Unit 
Title: 
Devlce/Medlu«: 

4:IIg 
4:IIIt 
«ttnj 
6:ng 

Loader Outlet 
Tank 

Fire canand I Moving/stationary tank 
LOR's control panel 
AWO alavnt of fir« cowand 
Flra coMMnd 

Unit 
Unit Tltla: 
Oevlca/Nedlua: 

2:IVb 
4:IIh 
6:11h 
9.6:IIb 
11:11a 

Unit 
Title: 
Oevlca/Nedlua: 

III 
3:IIa 
3:11b 
3:IIIa 
3:IIIb 
3:IIIc 
3:IIId 
l:IIIa 
3:IVa 
3:IVk 

Driver Outlet 
Tank 

Operational tank I Traff Icable terrain 
Fir« coMand t Moving/stationary tank 
Flra CdMand I Moving tank 
Moving tank 
Orders to change route OR to «ove between 

firing positions 

Target Acquisition/Rang« Determination 
Ft« id 

Detectable Urgat(i) 
Targets) or Signatur«! visible within sector 
Target($) In sight 
Search responsibility within platoon 
Search conditions 
Target sljnature(s) 
Visible targets) k Location aatkod 
Visible target(s) 
visible target 
Target array 

LOR sets »witch on EL UNCPL/POHERED t leads round 
Racall function of GUX/TURRET DRIVE twitch 
Identify round by tight 
LOR ensures Mitch 1« 1* POURED k Mnltort aan feed 

Drive an HI tank 
DVS Mlatalnt steady platfora/aoves turret to hull-down 
dm «alntalns steady platfera 
TC coaaMnds DRIVER STOP » DVR stops «oothly 
TC Ittaat driver ceaaaad k OVR responds 

119 
m 

119 
119 

m 
/IS 

Acquire targit(i) 
Detect target(s) 
Provide acquisition report 
Identify craw search sectors 
Identify appropriate March techniques 
Identify Urgtt(t) 
Report target location IAU given nthod 
Identify target at fr1end/foe/neutr»l and by i 
Etttaate rang» to target 
Classify target at aost dangerous/dangerous/ 

least dangerous 

ancleture 

/16 

(table continue!) 
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ObJtctWi 
Condltlon(i) Undtr *kh Action It Hrttrmt To-(t-TrtlM4 Act to» 

Othtr Unlti 
In Uhtch Action 

It Tralntd* 

Unit 
Title Prtclfion Svnntry II- 
Otvlct/Nndlui! U-COfT 

TC Odtltl 

4iIIk Fir« coMMnd 
4:111b TC control handlt 
1:1111 CWS control« 

9.1:111 tattlMlgHt fir« COM*« 

«.l:IIIb TC static« contrail 
10:1 CM ctnnot IdtntUy Urgot OR GW 1i tbunt 
10:1U Four-Bin crew/thrtt-Mn crt« 
lO.IIb T«rg«t vlilbl« In GPSE 
10:IIc Moving Urgot 
10: lid Rot Id« 0« Urgtt 
10:11« Btturn wlthln/Uyond 200« Of oStlMttd ring« 
10:IIIb TC control bandloi I T«rg«t 
10:111c T«rg«t track 
IO:IIId TC'i control Hindi«» 

TC 1«y« gun for dlrtctlon 
Optrit« TC control banal« to control turrit dlrKtlon 
Op«rat« CWS controls to travorsa, alavata, and 

flra cal .50 
TC prtis«s NfUMN. MS button k adjusts «/ AOO/OROP «witch 
Racall function I op«r«t1on of Mnaal raaga controls 
Engaga targat frw tin tank coaaandar position 
TC annoancas FRON Nf FOSITION/LQAO AW« 
TC lays rat 1c 1« on cent it of aats 
TC trick» targat using eoaMitdar's control kandl« 
TC lasas to targat 
TC announce» OH THE WT/TC ralasas to targat 
Ninlpglata TC control bandlas to sat ratlcla on targat 
Nanlpulata TC» control bandlas to folio* tract 
Racall function and oparatlon of lasa button» 

/9 
/9 

/17 
/ll 
/ll 
/IS 

Unit 
Title: Praclslon Gannary III--TC/Cunnir Coordination 
Oavlca/Mdtw: U-COFT 

«:I Fully oparatlonal FCS 1 Slngla aatn gun wrget 
4:11« Fir« coawnd 
4:IIb Fin coMind 
4:IIc Targat vlslbla/not vlslbla in 6P$ or TIS 
4:IId Moving targat 
4:IIa Ratlcla on targat 
4:IIf Return «Itkln/bayond 200a of osttaatad rang« 
4:IIIa CngagaaMnt scsnarlo 
4:IIIb TC control band la 
4:IIIc (MR control bandlas 1 Targat 

4:IIId Ri Ut Ion of gun tab« to Urg«t 
4:IIIa Targat track 
4:IIIf Mi's control bandla 

Cngaga targat «sing precision gannary technique» /It 
(M S«ts/ch«cks FCS/TI5 «Hitch«« for precision «ngigcMnt       3/ 
TC lays gun for direction •/ 
SHR innounce« lOCRTIFIEO/CAMOT lOCNTIFY 
SM tracks targat «slag control handles V 
M lasas to Urgat 2/ 
TC annoancas FIRE/tM ralasas to urgat t/14 
Identify «pproprlite setting for SM station «wltchet 2,1/ 
Oparata TC control bandla to control turret dlrKtlon •/ 
Nsnlpalata SM control bandlas U sat atalng point 

on Urgat {/ 
Racall spproprliti verbal coatnd U gat* SM 1/ 
Kinlpulite SM's control bandlas U folio* track V 
Racall function and operation of lasa button» 1.2/ 

Unit KunOer:      10 
Title: Coax Engageaenti 
Hedlua/Dnlce: U-COFT/VICS 

<:l Fully oparatlonal FCS S Hacklna gan targat(s) 
t:IIa       Flra coiMiid 
6:IIf        Ratarn Mtthln/boyend 200a of «st1a«t«d ringe 

Engage targat with the coaxial aacklna gun 
SM sats/chacks FCS/TIS »witch«» for coax angagaaast 
TC annoancas FIRE I SM fire« barsts/SM ralasas U target 

(Ubl« contlnys) 
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OtJKtlvt 
Coi)dU10(i(i) Ulidtr »Ich Action It Ptrfonwd To-Bt-Trilrnd Action 

Othtr Unit« 
In Which Action 

It Trolntd* 

Unit nuttr:     11 
Tit It; DtgrtOtd Modt Cunntry I- 
Dtvlct/IMlut: u-corr 

•l/S, SAS, OCR, I MM 

•.III [Surprltt lit. OM iiMff. UF] I Ttrgtt 
v/In l/S rtnjt 

f.hlU Itttlttlgkt flro coatnd 
f.lillk Itttlttlgkt flrt commit« 
t.lillc Rtngt Indtxtd I SwIUktt Mt 
f.1:1111 TC ttttlen confoli 
9.7;Ilc Moving ttrgtt 
9.Mile Dlrtctlen of ttrgtt MVOMM I AaMtltlon 
9.10:1 WS/TIS ftllurt OR UF ftllurt 
9.10:11« Acqtlrtd ttrgtt 
9.10:1 lb Flrt comtnn «Itk rtngt t Itatnt 
f.lO:IIc Ttrgtt vlilfclt/net vltlklo In CAS 
9.10:11« Alalng point on ttrgtt 
t.lO:lVl Flrt comtni I GAS rttlclo 
f.ll:I Sttklllutlon ftlltrt 
f.U:IIt Flrt cotMiM 
9.11:1 Ttrrtt pOMtr ftllur« 
9.12:11« Vqulrtd ttrgtt 
l.ltilto NMlng ttrgtt 
9.12:IIo ftllur« to flrt «ting tlovttlon crtnk trigger 
9.12:111(1 Mr« MMMI control« I Ttrgtt 
9.l2:inr Ttrgtt trtck 

12 Unit 
Tltlt: Otjrtdtd Modt Ctnntry Il-Syttta Ftlltr«« 
Dnkt/Ntdlia: Cl«i«roo«/Hti>d-Mt1d Tutor 

9.2:1 Ittrrtctlv« M 
9.2:11« Ttrgtt within ktttlttlgkt rtngt 
9.2:IIk GPS optrttl.t 
9.2:IIC in InoptrttW« 
9.2:IIIt Flrt coaotd »Uhmit/.ttn imil «WUCt» 
9.2:IVc Cooptittr control ptntl 
9.4:1 Nt rtngt dl>pl«r 
9.4:11. llttto or no tlat 
9.4iIIk TkN ptraltllng 
9.4:IIC Annotnctd rtngt 
9.5:1 Croiwlnd «tMOr ftllurt 
9.5:11« Indlcntlon of croitwlnd «OMor ftllur« 
9.5:11b Ctnctltd crotmlnd «tnter Input 
9.5:IIIt Output frta CMputtr «olf-t««t 
9.1:1 Ctnt «onter ftllurt 
9.6:11« Indlcntlo« of c«nt «ontor ftllurt 
9.6:IIb Moving ttn« 
9.6:Ik Ttnk on unltvtl ground 
9.6:IId ModUltd tiling point 
9.6:IIIc Dlroctlon of ctnt I Ktngt to ttrgtt 
9.7)1 Lttd tnglt «tntor ftllurt 
9.7:11« Indlcttlo« of lttd «ngt« «on«or ftllurt 
9.7:IIc Moving Urgtt 
9.7:IU Lttd tpplltd to «vlng Urgtt 
9.7:lIIc Olrtctlon of Urgtt MvtMtt k AHunlttet 
9.1/9.9:1 IPS ftllurt 
9.1:11« VS ftllurt 
9.9:11b 8FS ftllur. I TtS ftllur« 
9.1:111« Fir« coMtad 
9.1:11» T1S iitgt 
9.9:IIC FroclttM fir« i 
9.9:1110 Itttlttlgkt fir« 

Engtgt Urgtt ««Ing fc«tt1««lgkt gunnery 

TC prtnt» NAMW. RM button » «djuttt «/ MO/OROF «witch       1/ 
CM tttt «witch«» for btttltilght tngtgtatnt 3/ 
Centime it procltle« «ngtgtint without ringing U ttrgtt 
Rtull function I operetlon of Mnual rtngt control« 1/ 
CM 1««d« Urgtt whll« tricking 
Indict« tpproprltt« «lalng point to Mnutlly lttd Urgtt       /U 
Engtgt Urgtt u«lng SAS 
TC Include« rtngt •Ita.nt In FC t Uy« gun 
GM iit«/ck«Ck« FCS iwllch.» for GAS «ngtgta.nt 
GNR «nnounc«! IDEkTIFIEO/CAMMOT IDENTIFY 
TC «nnounc«« FIRE k GM) fire« it Urgtt 
Indicttt tpproprltt« «lalng point on reticle 
Engege Urget In «atrgtney aodt 
CRR «et« FCS/TIS «witch«« for «atrgtney aodt tngtgntit 
Engig« Urgtt In atnutl aodt 
TC Includt« rtngt/dtrKtlon tltatnt« In FC i Ity« gu« 
CRR trick« t«rg«t Ming Miwtl control« 
CM turn« bluting MCklne kindle vlgorouily 3-4 tlati 
Optntl Mmil coetrol« U «et «lalng point en Urgtt 
Mtnlpul.tt atnutl control' to follow trick 

Engtg. urgtt u»lng one of Uree ttchnlquti 
Ui. tattletlgkt gunntry 
MtMMlly Indtx rtngt 
mm 
TC/SRR IndlM« rtngt 
Retrleve/«tore dttt It btlll.tlc coulter 3/ 
Engtgt Urgtt utlng ont of two ttchnlqut« 
Contlnut It prtclilo« tngtgtatnt w/out tvtluttlng rtngt 
TC Inttruct« CM U «nnounc« reagi oa CO dliplty 
Ev.luttt lanoanced retire k Contlnat I« prtcltlon tngtgtatnt 
Engtgt urget 
CM citcel« croi«wlnd Input U btlllttlc coaptter 
Continue «« prtcltlon tngigtint 
Dtt.ralnt «Utll if fire control «yitta 3/ 
Engtg« Urget 
CM cenctl« Mit MMor Input U btlllttlc co^uttr 
TC coMnd« DRIVER STV I DM «Up« «aeeUly 6/ 
CM eodlfles «lalng point 
Contlnut I« prtcltlon tng«g«atnt 
Oeteralne tpproprltt. coaptnutlon for ctnt 
Engtgt Urgtt 
CM c«nc*U lttd «ngl« «enter Input U ktlllttk cotputtr 
CM lttd« Urget whll. tricking 
Centime I« pncltloi «ngtgratnt 
Indkltt tpproprlttt «lilng point 
Engtgt Urgtt «ting eltker TIS or 
H«e TIS 
mm 
CM «it« Mltcke« for TIS viewing 
Continue M prtcltlon .«gtgtatnt 
Engtgt Urget «ting prtclilon gunnery 
Engtgt Urgtt ««Ing btttltilght gunnery 

11/ 

U ■MHlly Ltd Urgtt      11/ 
SAS 

(ttklt contlnut«) 
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Okjactlvt 
Ikabtr       Condltlortd) Undtr Which Action It Ptrforatd To-Bt-Trilntd Action 

Otktr Unltt 
In Which Action 

li Trtliwd* 

Unit 
Titloi 
Hed1u»/0t»1ce: 

AdJuitMnt of Fir« 
U-COfT 

5:1 Fully optmlontl fCS/fCS In MgraMd Mdt 
Silll        Ttrftt dtitroy«d/not dnitroytd 
5:lib        No lutM^Mnt fir« coaund OR TC tnnouncti 

MEIKASt 
S:IIc       No «ubiequent firt coaMnd/wbMqmnt fir« 

coatnd 
5:1111      NtUtlen botwotn round end ttrgtt 
Silllb      CM control htndltt 
S:IIIc      ObMrvatlen OR TC comet Ion 
S:ltld      ObMrvitlon 

Apply rMngtgonnt/ttindird «djuttant UchnlqM 
TC mnooncoi CM»« flro/CMI tmooncol ofeMrvatlon 
CM rttntagci Urgot 

6M «pplltt ttindtrd ndJuitwnt/TC lnuni corroctlon 

Rocil) ipproprlit« obtorvttlon ton 
RtctU fwnctlon ind oporttlon of pola witch»« 
Indlcott «djwitod ilalng point on reticle 
Iisut lubttdutnt fir« CMMnd 

1,1/ 

Unit Nu«6fr:     14 
Tltl«: Hultlpt« Returni 
Medlim/Otvlc»: U-COFT 

4:IIf Rtturn wlthln/btyond 200« of •>tlMt«d ring« 
4:IIIh IRF dlipUy 
9.3:1 Multlpl« rtUrnt fro« IRF 
9.3:11« Multlpl« r«turn 
9.3;IIb ««turn froa r«l«i« 
t.l:llc Multlpl« r.turn 

TC innovnc«> FIRE/GNR r«l«»«i to tirg«t 
lnt«rpr«t Mining of LRF iyAol(*) 
Engtg« Urgct «ling en« of two ttchnlqu«! 
TC COMIMI ROASE t OK r«UiM to t«rg«t 
t*«lu«t« return A Contlnu« ts prtclslon «ngtgtatnt 
TC tndiMi ring« 

2,»/ 
1/ 

Unit Itater:     IS 
Title An««» R««ult« of E*g«g«mnt 
Ntd1ua/0«v1c*: CUtirooa 

Uil Engtg(««nt concluded t Nlulon contlnu«« 
11:IU l«ttl« CtttMltl«! 
ll:IIb Eng«g«««nt concludnd 
UMIc 

ContliNWi 
11:11* Ordirt to clung« rout« OR to KM botMMn 

firing po»ltion» 
U:IIf EngngiMnt Cunclu««d 
11:111* Muting mmmmm 
Uilllk 

Unit Nwk«r: M 
Tltl«: Multlpl« T«rg.t»--•*» 1c Knowlodgii 
H«dW0«»1c« : Cli»«roo«/f10$ 

3:IIc Acqu1r«d t«r9«t(«) 
J:IIIf T«rg»t r«nj«/typ« 1 FCS lUUt 
l:IIIg ItaMr of t«rg«ti I T«rg«t cUulf tcatle« 
J:IVb Targat «rr«y 
Tit fcltlpl« Ml« gun Urgati 
7:11. fcltlpl« fir« coMind 
7:11k Targat dattroyod/net daitroyod 
7:11c No Urgoti r«Ml«l«g 
III M«chln«gun targnt 1 Ha In gun targat 
•ill« SlaaUanaeva fir« coaand 
1:11» NKkln« gun t«rg«t «««troy«d/r»t doitroyH 

AIMII r««ult« of ««««gaMit 
TC dataralnai if'how crow ihoald go to 3-Mn configuration 
TC liwai SPOTSEP 
(M updat«« Mill« r«f«r«nc« Mnwr 

TC liwoi dr1»«r coaund A DVR r««pond« 

LOR ckacki r«pl«n1«h«r r«i«rve1r A raao««« »pant cailng« 
Oaicrlba approprUt« rMlilgnaant of tank crow dutl«« 
Racall «l«wnti of SPOTSEP 

«/ 

TC IIMI fir« etmuti 
UUct ma»««/—» and firing aod« (pr«c1«1on/d«jr«d«d) 
0«t«r«1n« crawMn «nd fir« coaand («gl, m\t, or «1«) 
Clanlfy Urgat a« wit dangaro«i/d«ng«ro«i/1««it dangaro«! 
Engaga «iltlpl« target» with th« ail« gun 
Engag« gr««t««t thr«it «ling preclilon guanory 
Adju«t flr«/«*(aga n«xt targtt 
TC annoancai CEASE FIRE 
Engaga itaaltanoovi targat» «Itk tka «aln gun «nd cal .50 
TC «ngagai Mcklnag«« targat «Itk cal .50 
TC aauMMcai TC COMfUTC/adjMti fir« 

1/ 
1/ 
1/ 
7/ 
/It.19 
/il 
/l» 
m 
/i» 
nt 
/16 

(takla contlnyai) 
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OkjMtlVt 
NMbtr        CoBd1t1on(») Undtr Milch Action li Ptrformd To-B«-TrtlMd Action 

Other Unltl 
In Milch Action 

It Tralntd* 

Unit NunbM-i     17 
Tltlt: SIHUIINOHI Engig 
Medlim/Oovlct: U-COfT 

•nti—Pnctkt 

1:1 NKhlntgun target k Hiln gun urgtt 
»:IU Slwlttnoovi flrt coaMnd 
• illb Mich tin gun Urgot daitroytd/not dtttroytd 
Itltc SlMltaiMooi fir« COMMIM 

It lid Mi In gun urgtt d«itroy«d/not dottroyod 
I:IIU CHS control! 

Engigo IIMIUIWOUI ttrgtts with th« win gun ind cal .50 
TC «ngagti MChlnagun target with cal .SO 
TC announcti TC COHPLETE/adJuati fir« 
CNR «ngagai Mln gun targat «ting pr«c1i1on guniwry 
CM announcai TARGET-CEASE FIRE/adjuitt fir« 
Oparata CWS controls to travaria, alavata, and f Ira 

cal .SO 

16/ 
16/ 
16/ 

«/ 

Unit Nuabar:     11 
Tttl«: NultlpU Engagawnts—Practlca 
MtdliM/DevIca: U-COfT 

7:1 Hultlpk «aln gun targat« 
MU Multlplt flra conand 
7:IIb Targat daitroyad/not dtitroytd 
7iIIc No targ«t( rtwlnlng 

Engag« «uUlplt targatt with th« lain gun 
Engaga graatait thraat using praclslon guniwry 
Adjust flr«/«ngag« naxt targat 
TC anmunc«! CEASE FIRE 

16/19 
16/ 
16/ 
16/ 

Unit Nurton     19 
Tltl«: Tictkil Gunntry Excrctu 
M.d1u«/D«v1c«: SINKT 

4:1 
4:llg 
4:IIh 
4:1111 
6:IIh 
7:1 
10:1 

Fully oparatlonal FCS I Single Mln gun targat      Engag« targtt «sing precision gunnory technique« 
Fir« cOMtnd I Moving/stationary tank 
Fir« coMand A Nevlag/statloMry tank 
LOR's control panel 
Fir« coaaand A Moving tank 
Multiple Mln gun targets 
CM cannot Identify target OR CM Is absent 

LOR sets Mitch on EL UNCPL/POUERtD A loada round 
OVR Mlntalns steady platfora/aovei turret- to hull» 
Recall function of GUN/TURRET DRIVE switch 
OVR Mlntalns steady platfor» 
Engage aultlple targets with th« Mln gun 
Engage target fro» the tank coaaandar position 

2.9/ 
6/ 
6/ 
5/ 
(/ 
16,18/ 
«/ 

•rs before th« slash Indicate previous «nits In which th« objective Is trained; wtiers after the slash Indicate subsequent 
«alts.   Re entry Indicates that th« objective Is trained only In the Instruction«! unit under which It Is listed. 
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