ldaho

National
Engineering
Laboratory

INEL-95/0117

March, 1995

o el
IR e

[abre TP TR B e f s Lol
270 SO IR AN |

CS8TI

Human Factors Engineering
Checklists for Application in the SAR

Process.

Trudy K. Overlin
Henry A. Romero
Thomas G. Ryan

stiommes . MASTER

Idaho Technologies Company

DISTRIBUTION OF THiS DOCUMENT 1S UNLIMITED 7







Human Factors Engineering Checklists
for Application in the SAR Process

Trudy K. Overlin
Henry A. Romero
Thomas G. Ryan

Published March 1995

Idaho National Engineering Laboratory
Applied Engineering and Development
Lockheed Idaho Technologies Company
Idaho Falls, Idaho 83415

DISCLAIMER

Prepared for the
U. S. Department of Energy
Office of Environment, Safety and Health
Under DOE Idaho Operations Office
Contract DE-AC07-94ID13223

INEL-95/0117

This report was prepared as an account of work sponsored by an agency of, the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.






TABLE OF CONTENTS

INTRODUCTION ...t iiiiiiiiiiiiiitenenaattseannanaeseennns INTRO-1
CHECKLIST 1: OPERATIONAL AIDS ... ... ciiiiiiiiiieneennnnn Page 1-1
CHECKLIST 2: CONTROL/DISPLAY INTEGRATION .. .............. Page 2-1
CHECKLIST 3: PRINCIPLES OF VISUAL DISPLAYS ............. ... Page 3-1
CHECKLIST 4: TRANéILLUMINATED DISPLAYS ...t Page 4-1
CHECKLIST 5: SCALE INDICATORS ........cciiiiiinennenn. .. Page 5-1
CHECKLIST 6: DISPLAYS ... ittt Page 6-1
CHECKLIST 7: AUDIO DISPLAYS ... . it Page 7-1
CHECKLIST 8: CONTROLS: GENERAL ............ciiiiiiennnn. Page 8-1
CHECKLIST 9: HAND OPERATED CONTROLS .. .................. Page 9-1
CHECKLIST 10:  FOOT OPERATED CONTROLS ................... Page 10-1
CHECKLIST 11: = USER-COMPUTER INTERFACE .................. Page 11-1
CHECKLIST 12:  LABELING ........c0tttiiiiiiaeeennaannnnns Page 12-1
CHECKLIST 13: REMOTEHANDLING ........cittinennnnnnnnn. Page 13-1
CHECKLIST 14: ENVIRONMENT ........i0tiiintennnnnennnnnn. Page 14-1
CHECKLIST 15:  OPERATION & MAINTENANCE: VEHICLES ......... Page 15-1
CHECKLIST 16: HAZARDS & SAFETY ......cciiiiiiunnnnnnnn. Page 16-1
CHECKLIST 17:  PHYSICAL ACCESS .......ciiitinniennnnnnnn. Page 17-1
CHECKLIST 18: PROTECTIVECLOTHING ............ccvuvunn... Page 18-1
CHECKLIST 19: COMMUNICATIONS ........c00iitinnnnnnnnnnn. Page 19-1
GLOSSARY OF TERMS . ...ttt ittt ieneneennnnn GLOSSARY-1
SUBJECT INDEX . ...ttt et ieteneenneenenneennennennnss INDEX-1







INTRODUCTION

This technical report was produced to assist the preparers, and reviewers, of the human
factors portions of the SAR in completing their assigned tasks regarding analysis and/or
review of completed analyses. The checklists, which are the main body of the report, and the
subsequent tables, were developed to assist analysts in generating the needed analysis data to
complete the human engineering analysis for the SAR.

Purpose

This technical report provides a series of 19 human factors engineering (HFE) checklists
which support the safety analyses of the U.S. Department of Energy’s (DOE) reactor and
nonreactor facilities and activities. The results generated using these checklists and in the
preparation of the concluding analyses provide the technical basis for preparing the human
factors chapter, and subsequent inputs to other chapters, required by DOE as a part of the
safety analysis reports (SARs).

Sources

The checklists were developed utilizing material derived from internationally recognized HFE
standards and guidelines, both referenced in, or coming from DOE orders and standards.
Included is the draft DOE-STD-1063-94, "Ergonomic and Human Factors Engineering Design
Criteria," Volume 1 General Criteria, February 1994. Also, among these sources are:

American National Standards Institute (ANSI), 1981, "Practices for Respiratory Protection”,
-ANSI Z88.2-1981, March

Code of Federal Regulations, 1992a, 29 CFR 1910.132, "Personal Protective Equipment:
General Requirements" Office of the Federal Register, February.

DOE, 1994, "Human Factors Engineering Design Criteria, Volume 1 General Criteria",
DOE-STD-1062-DFT, February.

DOE, 1989, "Human Engineering Design Criteria for Military Systems, Equipment, and
Facilities," MIL-STD-1472D, March

DOE, 1989, "General Design Criteria," Section 1300-12, "Human Factors Engineering," Order
6430.1A, April

Gilmore, Walter E., Gertman, David I., and Blackman, Harold S., User-Computer Interface In
Process Control - A Human Factors Engineering Handbook, EG&G Idaho, Idaho
National Engineering Laboratory, Academic Press, 1989.

Stramler, James H. Jr., The Dictionary for Human Factors - Ergonomics, CRC Press, 1993.

USNRC (U.S. Nuclear Regulatory Commission), 1981, Guidelines for Control Room Design
Reviews, NUREG-0700, September.
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In deriving the checklists, each of the HFE criterion contained in DOE and DOE referenced
standards and guidelines were reviewed for its individual relevance to DOE reactor and
nonreactor facility human-machine operations.

Requirements

The HFE checklists contained in this report respond to HFE requirements explicitly stated in
DOE Order 5480.23, "Nuclear Safety Analysis Reports,” Attachment 1, Section 14 which
requires that:

" A systematic inquiry be included into the importance to safety of reliable, correct, and
effective human-machine interactions, including the effectiveness of surveillance,
maintenance, and normal, abnormal, and emergency operations. In those contexts in which
reliable effective human performance by the operating crew is important to safety, and in
proportion to the importance-to-safety, safety analyses should document a systematic inquiry
into the optimization of the design of the human-machine interface to enhance reliable
performance.

Human-machine design considerations should include:
14a communication and operational aids;
14b layout of controls and instrumentation and labelling;

l4c  work environment factors such as heat, light, noise, physical access,
protective clothing, and breathing apparatus; and

14d demonstrated ability of personnel to accomplish their responsibilities
under normal, abnormal, and accident conditions."

Organization of Document

This document is divided into four main sections. The first part is the introductory material
presented in the front part of the document. This material explains the origin of the
checklists, the sources utilized, and other information pertaining to the purpose and scope of
the report. The second part, subdivided into 19 sections, is the checklists themselves. These
are the checklists that were developed for conducting the HFE analyses for the SAR. At the
end of the checklists, are the referenced tables and figures adapted from those found in
DOE-1062-DFT. The numbering of the tables and figures is based on the numbering of the
tables and figures from DOE-1062-DFT, and have not been modified for this document. The
numbering sequences have been kept the same so that the document user can refer to the
sections or tables within the Draft Standard if additional information is required. The third
section is the glossary which defines terms that could either be unfamiliar or have specific
meanings within the context of these checklists. The final section is the subject index in
which the glossary terms are referenced back to the specific checklist and page the term is
encountered.
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Organization of Checklists

The checklists are presented in the following order:

Checklist 1. Operational Aids

Checklist 2. Control/Display Integration
Checklist 3. Principles of Visual Displays
Checklist 4. Transilluminated Displays
Checklist 5. Scale Indicators

Checklist 6. Displays

Checklist 7. Audio Displays

Checklist 8. Controls - General
Checklist 9. Hand Operated Controls
Checklist 10. Foot Operated Controls
Checklist 11. User-Computer Interface
Checklist 12, Labelling

Checklist 13. Remote Handling

Checklist 14. Environment

Checklist 15. Operation and Maintenance: Vehicles
Checklist 16. Hazards and Safety

Checklist 17. Physical Access

Checklist 18. Protective Clothing

Checklist 19. Corbmunications

Each checklist provides the criteria needed for the analysis pertaining to the specific subject
matter. The checklists are broken down into 19 individual checklists in order to
accommodate the user applying only the needed checklists for specific areas, and for ease in
using and understanding the data being collected. The checklists also are formatted to assist
the user in answering the appropriate questions, indicating the equipment/function that is
being analyzed, and recording whether a specific item applies, and if so, does the
equipment/function meet the requirements or does it deviate from full compliance. The
checklists also provide the user with the appropriate information to determine which
checklists apply to a particular piece of equipment, building, room, or functional area.

Suggestions for Using the Checklists

The HFE checklists are designed for use in conducting the HFE analyses for the SAR. These
checklists however, are useful beyond just the SAR. HFE checklists can be useful in
determining whether or not a workstation meets the requirements prescribed by the HFE
criteria, and assists in helping a user modify the workstation to meet requirements and
provide the maximum possible support and optimum user-computer interface to accommodate
the operator.

HFE checklists are based on ergonomic principles, and utilize accepted design and functional

criteria. They can assist facility managers in determining whether environmental conditions
are meeting the needs of their staff, whether or not conditions exist that may be adverse to
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performance, or hazardous. From an industrial safety perspective, the checklists also assist in
helping to promote a safer and more user friendly work environment.

The checklists can also be applied during the design process. Application of the checklists
will be useful in determining if the design is meeting the applicable HFE requirement
preventing expensive redesign and reducing the potential for human error.
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DATE:

CHECKLIST 1: OPERATIONAL AIDS

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

" CRITERIAATEM

| EQPT/AREA"

N/A

-~ COMMENTS -

Are plant parameters selected for inclusion in
the annunciator warning system and the limit
or alarm set points for those established, to
allow the operator to monitor the status of the
plant and respond to out-of-tolerance
conditions effectively? (NUREG 0700 -
6.3.1.2 Alarm Parameter Section)

Are alarms presented frequently enough to
demonstrate their function, but not enough to
be considered a nuisance and ignored by
operators? (NUREG 0700 - 6.3.1.2 Alarm
Parameter Section - Set Points)

Are setpoints established to give operators
adequate time to respond to the wamning
condition before a serious problem develops?
(NUREG 0700 - 6.3.1.2 Alarm Parameter
Section - Set Points)

Are alarms that require the control room
operator to direct an auxiliary operator to a
given plant location for specific information
avoided? (NUREG 0700 - 6.3.1.2 Alarm
Parameter Selection - General Alarms)

If general alarms must be used, are they used
only for conditions that allow adequate time
for auxiliary operator action and subsequent
control room operator action? (NUREG 0700 -
6.3.1.2 Alarm Parameter Selection - General
Alarms)

Are annunciators with inputs from more than
one plant parameter set point avoided? Multi-
input alarms that summarize single-input
annunciators elsewhere in the control room are
an exception. (NUREG 0700 - 6.3.1.2 Alarm
Parameter Selection - Multichannel or shared

Alarms)
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CHECKLIST 1: OPERATIONAL AIDS

| EQPTIAREA YEs'tNO' N/A|: COMMENTS

7. |Where multi-input annunciators must be used,
is an alarm printout capability provided? The
specifics of the alarm should be printed on an
alarm typer with sufficient speed and buffer
storage to capture all alarm data. (NUREG
0700 - 6.3.1.2 Alarm Parameter Selection -
Multichannel or shared Alarms)

8. {Is a reflash capability provided to allow
subsequent alarms to activate the auditory
alert mechanism and reflash the visual tile
even though the first alarms may not have
been cleared? (NUREG 0700 - 6.3.1.2 Alarm
Parameter Selection - Multichannel or shared
Alarms)

9. |Are alarms for any shared plant systems
duplicated in all control rooms? (NUREG
0700 - 6.3.1.2 Alarm Parameter Selection -
Multiunit Alarms)

10. |When an item of shared equipment is being
operated from one control room, is a status
display or signal provided in all other control
rooms which could potentially control this
equipment? (NUREG 0700 - 6.3.1.2 Alarm
Parameter Selection - Multichannel or shared
Alarms)

11. |Because of the large number of annunciators
typically found in control rooms and the
likelihood that numerous alarms may come in
concurrently, is some logical prioritization
applied such that operators can differentiate
the most important or serious alarms from less
important ones? (NUREG 0700 - 6.3.1.4
Prioritization)

12. |Is prioritization accomplished using a
relatively small (24) number of priority levels?
(NUREG 0700 - 6.3.1.4 Prioritization - Levels
of Priority)

13. |Is prioritization based on a continuum of
importance, severity, or need for operator
action in one or more dimensions, e.g.,
likelihood of reactor trip, release of radiation?
(NUREG 0700 - 6.3.1.4 Prioritization - Levels
of Priority)
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ITEM

CHECKLIST 1: OPERATIONAL AIDS

“CRITERIA/ITEM

-] EQPT/AREA 'Y

14,

Is some method for coding the visual signals
for the various priority levels employed? Are
acceptable methods for priority coding,
including color, position, shape or symbolic
coding used? (NUREG 0700 - 6.3.1.4
Prioritization - Priority Coding)

15.

Is appropriate auditory signal coding for
priority level used? See guideline 6.2.2.3 for
recommended coding techniques. (NUREG
0700 - 6.3.1.4 Prioritization - Priority Coding)

16.

Do alarms that have cleared initiate an audible
signal and require positive confirmation?
(NUREG 0700 - 6.3.1.5 Cleared Alarms)

17.

Do cleared alarms have a dedicated,
distinctive audible signal with a finite
duration? (NUREG 0700 - 6.3.1.5 Cleared
Alarms - Auditory Signal)

18.

Is a special flash rate (twice or one-half of the
normal flash rate is preferred, to be
discriminatory), reduced signal brightness, or a
special color of visual signal (consistent with
the overall control room color coding scheme)
used when a visual alarm is cleared?

(NUREG 0700 - 6.3.1.5 Cleared Alarms -
Visual Signal)
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DATE:

CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

CRITERIA/ITEM

EQPT/AREA

NO

N/A

COMMENTS

Is the relationship control to display and
display to control immediately apparent and
unambiguous to the operator? (DOE-STD-
1062-DFT Relationship: 2.1.1.1)

Are control/display relationships apparent
through proximity, similarity of grouping,
coding, demarcation, labeling, spacing, color
shading, insert panels, panel relief, use of
mimics, and similar techniques? (DOE-STD-
1062-DFT Design: 2.1.1.2)

Are displays and controls sufficient to monitor
and control within all design conditions and
anticipated abnormal and off normal events?
(DOE-STD-1062-DFT Usability: 2.1.1.2.1)

Are control manipulation and display
monitoring complexity and precision
consistent with the precision required for the
system? (DOE-STD-1062-DFT Complexity
and Precision: 2.1.1.3)

Is feedback on control response adequacy
provided as rapidly as possible? (DOE-STD-
1062-DFT Feedback: 2.1.1.4)

Is there no discernible time lag between
system condition change and display
indication or an immediate feedback indication
of the process and direction of parameter
change? (DOE-STD-1062-DFT Control
Actuation and Display Indication: 2.1.1.5)

Is adjustable illumination provided for visual
displays, including control and panel labels
and critical markings, which must be read at
night or under darkened conditions? (DOE-
STD-1062-DFT Illumination: 2.1.1.6)
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CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

" | gopr/ArES | ¥ES |'No | N/A |+ cOMMENTS

8. |Does the operator assigned to control and
monitor a particular function or group of
related functions have physical and visual
access to all controls, displays, and
communication capability? (DOE-STD-1062-
DFT Simultaneous Access 2.1.1.7)

9. |Is hierarchical grouping used (i.e. by function,
system, and subsystem) to increase the ease
and reliability of monitoring of processes
(DOE-STD-1062-DFT Hierarchical Grouping:
22.1)

10. |Are functional groups of controls and displays
located in proximity to one another (i.e.
arranged in groups such as power, status,test)?
(DOE-STD-1062-DFT Functional Grouping:
22.2)

11. |Are functional groups of controls and displays
located to provide either or both left-to-right
(referred) or top-to-bottom order of use?
(DOE-STD-1062-DFT Sequence Between
Groups: 2.2.2.1)

12. |Are the more frequently used and the most
important groups located in areas of easiest
access? (DOE-STD-1062-DFT Access:
22.22)

13. |Are functional groups set apart by techniques
such as demarcation or color shading? (DOE-
STD-1062-DFT Functional Group Marking:
22.23)

14, }Is the location of recurring functional groups
and individual items similar from panel to
panel and are mirror image arrangements
eliminated? (DOE-STD-1062-DFT
Consistency: 2.2.2.4)

15. | Are groups of similar controls and displays
laid out with no more than five similar
components together in an unbroken row or
column? (DOE-STD-1062-DFT Size of
Group: 2.2.2.5)
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CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

ITEM . CRITERIANTEM . ° : | EQPT/AREA"| YES| NO | NA'| . COMMENTS

16. |When an operator must use a large number of
controls and displays does their location and
arrangement aid in determining which controls
are associated with specific displays and
equipment? (DOE-STD-1062-DFT Location
and Arrangement: 2.2.3)

17. |Are controls and displays within functional
groups located according to either operational
sequence or function or both? (DOE-STD-

1062-DFT Arrangement within Groups: 2.2.4)

18. |Are controls and displays arranged in a
manner consistent with their logical flow?
(DOE-STD-1062-DFT Logical Flow
Arrangement: 2.24.1)

19. |Are controls arranged by importance with the
most important or frequently used controls in
the most accessible locations? (DOE-STD-
1062-DFT Positioning by Importance or
Frequency of Use: 2.2.4.2)

20. |Are associated vertical and horizontal displays
arranged so as not to confuse the operator, or
to cause the operator to grab the opposite
controls due to the horizontal and vertical
array? (DOE-STD-1062-DFT Vertical and
Horizontal Arrays: 2.2.4.3)

21. | When a display and control are used
concurrently can the operator use the control
and view the display without the possibility of
parallax emror? (DOE-STD-1062-DFT
Simultaneous Use: 2.2.4.4)

22. |Are controls that require the reading of several
displays placed as near as possible to the
related displays without obscuring the
displays? (DOE-STD-1062-DFT Multiple
Displays: 2.2.4.5)

23. |When separate displays are affected by a
combined control are the displays arranged
from left to right with the combined control
underneath the center of the displays without
obscuring the displays? (DOE-STD-1062-DFT
Combined Control: 2.2.4.6)
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CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

- | EQPT/AREA™| YES

NO

NA~

. - COMMENTS

Where displays are selected using a rotary
selector switch does the control position
sequence conform to the display location and
does the control move clockwise from OFF
through the control seftings? Does the control
position indication correspond to display
labels and do displays read off-scale rather
than zero when not selected? (DOE-STD-
1062-DFT Display Selectors: 2.2.4.7)

25.

When related controls and displays must be
located on separate panels, are the displays,
either on the adjacent upper panel or
individual panels, mounted approximately at
the same angle relative to the operator and not
mounted facing each other? (DOE-STD-1062-
DFT Separate Panels: 2.2.4.8)

26.

Are related control and display positions
oriented to correspond to the positions of the
controlled and monitored components? (DOE-
STD-1062-DFT Component Groups: 2.2.4.9)

27.

When the techniques in 2.2.2.1-9 cannot be
used to make control display relationships
apparent are techniques such as mimics or
coding used? (DOE-STD-1062-DFT
Alternative Techniques: 2.2.4.10)

28.

Are emergency displays and controls located
where they can be seen and reached with
minimum delay? (DOE-STD-1062-DFT
Emergency Use: 2.24.11)

29.

Do display indicators clearly and
unambiguously direct and guide appropriate
control responses and is the response of the
display to control movements consistent,
predictable, and compatible with the
operator’s expectations? (DOE-STD-1062-
DFT Lack of Ambiguity: 2.3.1)

30.

Is the time lag between system response time
to a control input and display presentation
minimized, and is it consistent with safe and
efficient system operation, meeting the user’s
expectations? (DOE-STD-1062-DFT Time
Lag: 2.3.2)
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CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

ITEM | - . CRITERIANTEM' - “'- |-EQPT/AREA | YES |'NO | N/A | ~“COMMENTS

31. |Does the clockwise movement of a rotary
control or movement of a linear control
forward, up, or to the right produce a
clockwise movement of circular scale pointers
and increase the magnitude of the setting?
(DOE-STD-1062-DFT Moving Pointer,
Circular Scales: 2.3.3)

32. |Does the clockwise movement of a rotary
control or movement of a linear control
forward, up, or to the right produce a
clockwise movement up or to the right for
horizontal and vertical scale pointers and
increase the magnitude of the reading? (DOE-
STD-1062-DFT Moving Pointer, Linear
Scales: 2.3.4)

33. |When circular fixed-pointer, moving-scale
indicators are necessary does the clockwise
movement of a rotary control or movement of
a linear control foreword, up, or to the right
produce a counterclockwise movement of the
scale and increase the magnitude of the
reading? (DOE-STD-1062-DFT Fixed
Pointer, Circular Scale: 2.3.5)

34. |When vertical or horizontal fixed-pointer,
moving-scale indicators are necessary does the
clockwise movement of a rotary control or
movement of a linear control foreword, up, or
to the right produce a movement of the scale
down to the left and increase the magnitude of
the reading? (DOE-STD-1062-DFT Fixed
Pointer, Linear Scale: 2.3.6)

35. |When there is a direct linkage between control
and display is a rotary control used if the
indicator must move through an arc of more
than 180 degrees? (DOE-STD-1062-DFT
Direct Linkage: 2.3.7)

36. |Are controls selected so that the direction of
movement of the control is consistent with the
related movement of the display, equipment
component, or vehicle? (DOE-STD-1062-DFT
Common Plane: 2.3.8)

37. |When control and display are parallel in line
of movement are direction-of-movement
relationships consistent? (DOE-STD-1062-
DFT Parallel Movement: 2.3.9)
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CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

.| "EQPT/AREA"| YES | NO- | N/A”

++COMMENTS

38. |When control/display relationships specified in
this document cannot be achieved are controls
clearly labeled to indicate the direction of
control movement required? (DOE-STD-1062-
DFT Labeling: 2.3.10)

39. |When a rotary control and a linear display are
in the same plane does the part of the control
adjacent to the display move in the same
direction as the moving part of the display?
(DOE-STD-1062-DFT Movement Direction:
2.3.11)

40. |Does the control/display ratio for continuous
adjustment controls minimize the total time
required to make the desired control
movement? (DOE-STD-1062-DFT
Minimization of Time: 2.4.1)

41. |Are functional groups of controls and displays
located to provide for left-to-right or top-to-
bottom sequence of use, or both? (DOE-STD-
1062-DFT Sequence of Use: 2.4.2)

42. |Is the ratio of display element movement to
control movement high if a wide range of
display element movement is required and low
for a small range? (DOE-STD-1062-DFT
Range of Display Movement: 24.3)

43. |When a knob is provided for making coarse
display element settings on linear scales (0.2
in. to 0.16 in. or 0.4 mm to 2.5 mm) is
approximately 5.9 in. (150 mm) of display
element movement provided for one complete
turn of the knob? (DOE-STD-1062-DFT
Knob, Coarse Setting: 2.4.4)

44. |When a knob is provided for making fine
display element settings on linear scales
{0.008 in. to 0.16 in. or 0.2 mm to 0.4 mm) is
1 in. to 2 in. (25 mm to 50 mm) of display
element movement provided for one complete
turn of the knob? (DOE-STD-1062-DFT
Knob, Fine Setting: 2.4.5)

45. |When bracketing is used to locate a maximum
or minimum does the control knob swing
through an arc between 10 and 30 degrees on
either side of the target? (DOE-STD-1062-
DFT Bracketing: 2.4.6)
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CHECKLIST 2: CONTROL/DISPLAY INTEGRATION

NA | COMMENTS

46. |When a lever is provided for coarse settings
does one unit of display element movement
equal three units of lever movement? (DOE-
STD-1062-DFT Lever, Coarse Setting: 2.4.7)

47, |When a lever is provided for coarse settings in
two dimensions does one unit of display
element movement equal two and one-half
units of lever movement? (DOE-STD-1062-
DFT Lever, Two-Dimension Setting: 2.4.8)

48. |When counters are provided is the control-
display ratio such that one revolution of the
knob produces approximately 50 counts?
(DOE-STD-1062-DFT Counters: 2.4.9)

49. |Does clockwise movement of rotary controls
or movement of linear controls forward, up, or
to the right produce increasing values in
digital displays and bottom to top or right to
left movement in indicator lights? (DOE-STD-
1062-DFT Digital Displays and Indicator
Lights: 2.5)

Page 2-7




THIS PAGE INTENTIONALLY LEFT BLANK



CHECKLIST 3: PRINCIPLES OF VISUAL DISPLAYS

DATE:

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

CRITERIA/ITEM

EQPT/AREA

NO

N/A

- COMMENTS

Are visual displays used to provide the
operator with a clear indication of equipment
or system conditions under any eventuality?
(DOE-STD-1062-DFT Use: 3.1.1.1)

Does the alerting/waming display improve the
probability of detecting the triggering
condition? (DOE-STD-1062-DFT
Alerting/Wamning; 3.1.1.2)

Is information displayed sufficient to allow
performance and limited to information
necessary to perform specific actions or
decisions? (DOE-STD-1062-DFT Content:
3.1.1.3)

Is information displayed within the limits and
precision required for operator actions or
decisions? (Precision: 3.1.1.4)

Is information presented to the operator in a
directly usable form? (DOE-STD-1062-DFT
Format: 3.1.1.5)

Is operator and maintainer information
presented in separate displays? (DOE-STD-
1062-DFT Combining Operator/Maintainer
Information: 3.1.1.6)

Do the panel faces display only functional or
operational markings? (DOE-STD-1062-DFT
Unrelated Markings: 3.1.1.7)

Is the duration of a signal or alert long enough
to enable the operator to detect it? (DOE-
STD-1062-DFT Duration: 3.1.1.8)

Are displays requiring refreshed information
updated in a synchronous manner (where
possible) and refreshed in a timely manner?
(DOE-STD-1062-DFT Timeliness: 3.1.1.9)
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CHECKLIST 3: PRINCIPLES OF VISUAL DISPLAYS

5| NO | N/A'|"" - COMMENTS

10. |Do complex displays that present simultaneous
and integrated information advise or alert
operators to information that becomes critical
within the display? (DOE-STD-1062-DFT
Advisory: 3.1.1.10)

11. |Is information display redundancy avoided
except to achieve specified safety or
reliability? (DOE-STD-1062-DFT
Redundancy: 3.1.2.1)

12, |Is the operator immediately aware of the
failure of a display or its circuit? (DOE-STD-
1062-DFT Display Failure Clarity: 3.1.2.2)

13. |Does the failure of a display circuit cause a
failure in the equipment associated with the
display? (DOE-STD-1062-DFT Display
Circuit Failure: 3.1.2.3)

14. |Is the display located so that it can be easily
and accurately read? (DOE-STD-1062-DFT
Location; 3.1.3.1)

15. |Are displays visually accessible for normal
tasks without needing any aids? (DOE-STD-
1062-DFT Access: 3.1.3.2)

16. |Are display faces not less than 45 degrees
from the operators normal line of sight?
(DOE-STD-1062-DFT Orientation: 3.1.3.3)

17. |Is the display installed in a manner that
prevents reflection of ambient illumination
from display cover? (DOE-STD-1062-DFT
Reflection: 3.1.3.4)

18. [Does the visual display vibrate to the level
that task performance is degraded? (DOE-
STD-1062-DFT Vibration: 3.1.3.5)

19. |Are all displays necessary to support an
operator activity grouped together? (DOE-
STD-1062-DFT Grouping: 3.1.3.6)

20. |]Are displays arranged according to their
sequence of use and arranged in sequence
within functional groups? (DOE-STD-1062-
DFT Function and Sequence: 3.1.3.7)
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CHECKLIST 3: PRINCIPLES OF VISUAL DISPLAYS

% COMMENTS -

21. {Are displays most frequently used, and the
more critical displays, grouped together in the
optimum visual zone? (DOE-STD-1062-DFT
Frequency of Use; 3.1.3.8)

22. |Are important or critical displays located in a
privileged position in the optimum projected
visual zone or otherwise highlighted? (DOE-
STD-1062-DFT Importance: 3.1.3.9)

23. |Is the arrangement of displays within the
system consistent in principle from application
to application? (DOE-STD-1062-DFT
Consistency: 3.1.3.10)

24. 1Is the viewing distance from the seated
operator eye reference point to displays
located close to associated controls less than
635mm (25 in)? (DOE-STD-1062-DFT
Maximum Viewing Distance: 3.1.3.11)

25. |Is the display viewing distance (except CRTs
and collimated displays) more than 330mm
(13 in) and preferably more than 510mm (20
in)? (DOE-STD-1062-DFT Minimum Viewing
Distance; 3.1.3.12)

26. |Is low brightness white light used for panel
display illumination when dark adaptation is
not required and red or blue-green used when
dark adaption is required? (DOE-STD-1062-
DFT Normal: 3.14.1)

27. |Is maximum panel illumination provided when
the dimming control is at maximum
illumination position with a range of .03 fl
near OFF and 1 f] at the 50% or halfway
position? (DOE-STD-1062-DFT Panel
Dimming: 3.1.4.2)

28. |Is the lighting of multiple grouped displays
balanced across the instrument panel such that
the mean indicator lnminance of any two
differs by less than 33% across the range of
full ON to full OFF? (DOE-STD-1062-DFT
Light Distribution: 3.1.4.3)
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CHECKLIST 3: PRINCIPLES OF VISUAL DISPLAYS

.. COMMENTS

29. |Is sufficient contrast (10:1 to 8:1) provided
between all displayed information and the
display background to ensure required
information can be perceived by the operator
under all expected lighting conditions? (DOE-
STD-1062-DFT Contrast: 3.1.4.4)

30. |Are coding techniques used to discriminate
between individual displays, identify
functionally related displays, indicate
relationship between displays, and identify
critical information within displays? (DOE-
STD-1062-DFT Objectives: 3.1.5.1)

31. |Are displays uniquely coded within coding
type such as color, size, location, and shape?
(DOE-STD-1062-DFT Techniques: 3.1.5.2)

32. |Is information coded in either an analog,
digital, or combination form? (DOE-STD-
1062-DFT Analog and Digital Coding:
3.1.6.1)

33. |Are digital displays used when precision is
required and trend information is not needed?
(DOE-STD-1062-DFT Use of Digital
Displays: 3.1.6.1.1)

34. |Are numeric digital displays used alone only
when perception of pattern variation is not
important and where rapid or slow digital
display rate does not inhibit proper
perception? (DOE-STD-1062-DFT
Inappropriate Numeric Digital Displays:
3.1.6.1.2)

35. |Are analog displays used when values must be
considered in relation to ranges, zones, or
when trend information is required? (DOE-
STD-1062-DFT Use of Analog Displays:
3.1.6.1.3)

36. |Are alerting/warning displays present when
they would provide the operator with a greater
probability of detecting the triggering
condition than normal observation provides in
the absence of the display? (DOE-STD-1062-
DFT Alerting/Warning: 3.1.7.1)
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ITEM

'CRITERIA/ITEM -

. |'BQPT/AREA | YES

NO | Al 7 COMMENTS

37.

Are the limits or set points for initiating
alarms or wamings set to prevent false alarms
and avoid being a nuisance while providing
operators adequate time to respond? (DOE-
STD-1062-DFT Alarm Parameter Selection:
3.1.7.2)

38.

Are alarms that require auxiliary person(s) to
go to a given plant location for specific
information avoided, or if used do they allow
sufficient time to collect/use the information?
(DOE-STD-1062-DFT General Alarms:;
3.1.7.3)

39.

When multiple alarms are possible is a logical
prioritization used so that operators can
differentiate the most important or serious
alarms? (DOE-STD-1062-DFT Prioritization:
3.1.7.4)

40.

Is alarm priority accomplished using a
minimum number of priority levels (2-4) and
are priorities based upon an importance
continuum? (DOE-STD-1062-DFT Priority
Levels: 3.1.7.5)

41,

Is a coding method used for prioritizing visual
signals such as color, position, shape,
alphanumeric, flashing, or symbolic coding?
(DOE-STD-1062-DFT Priority Coding:
3.1.7.6)

42,

Is flashing red used only to denote emergency
conditions that require operator action to be
taken without delay to avert impending
personnel injury or equipment damage? .(DOE-
STD-1062-DFT Flashing Red: 3.1.7.7.1)

43.

Is a flash rate of 3 to 5 flashes per second
used with equal ON and OFF time and in the
case of flasher failure does the light stay
illuminated? (DOE-STD-1062-DFT Flashing
Rate: 3.1.7.7.2)

When auditory signals accompany visual
alarms are they priority coded using pulse
codes, frequency modulation ratios,, and
discrete frequencies while avoiding intensity
as a coding type? (Priority Coding
Accompanying Auditory Signals: 3.1.7.8)
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| EQPT/AREA"| YES |'NO"| N/& | 'COMMENTS

45. |When visual tiles are used to indicate function
and/or scope are the tile legends unambiguous,
singular, specific, consistent, and legible?
(DOE-STD-1062-DFT Visual Tiles: 3.1.7.9)

46. |Is an automatic cleared alarm feature provided
to reset the system after the alarm condition
has been remedied? (DOE-STD-1062-DFT
Automatic Cleared Alarm Feature: 3.1.7.10)

47. |Are cues for prompt recognition of an out-of-
service alarm designed into the system?
(DOE-STD-1062-DFT Out-of-Service Alarms;
3.1.7.11)

48. |Is a control to test visual and associated audio
alarms provided and is periodic testing of
alarms/warnings required and controlled by
administrative procedure? (DOE-STD-1062-
DFT Testing Alarms: 3.1.7.12)
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DATE:

CHECKLIST 4: TRANSILLUMINATED DISPLAYS

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

CRITERIA/ITEM

EQPT/AREA -

NO

N/A

COMMENTS

Are transilluminated displays used to convey
qualitative information requiring immediate
action or immediate attention or
maintenance/adjustment functions? (DOE-
STD-1062-DFT Use: 3.2.1.1)

Is the following color coding scheme used on
transilluminated displays:

RED - alert

Flashing RED - emergency conditions
YELLOW - Caution, recheck, or delay
GREEN - Ready or function activated
WHITE - Functions without "right or wrong"
BLUE - Advisory (prefer to avoid use of
blue)? (DOE-STD-1062-DFT Color Coding:
3.2.12)

Do lights, including those used in illuminated
push buttons display equipment response and
not merely control position? (DOE-STD-1062-
DFT Equipment Response: 3.2.1.3)

Are lights and related indicators used
sparingly and only to display information
necessary for effective system operation?
(DOE-STD-1062-DFT Information: 3.2.1.4)

Do changes in display status signify changes
in functional status rather than results of
control actuation alone? (DOE-STD-1062-DFT
Positive Feedback: 3.2.1.5)

Are master caution, master waming, and
summation lights used to indicate the
condition of an entire subsystem set apart
from the lights that show the status of the
subsystem components, except as required for
maintenance displays? (DOE-STD-1062-DFT
3.2.1.6; Grouping)
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CHECKLIST 4: TRANSILLUMINATED DISPLAYS

When a transilluminated indicator is
associated with a control is the indicator light
located so that it can be associated with the
control without error and is it visible to the
operator during control operations? (DOE-
STD-1062-DFT Location: 3.2.1.7)

IER

= - COMMENTS

Are displays for critical functions located
within 15° of the operator’s normal line of
sight and are waming lights an integral part
of, or located adjacent to, the lever, switch, or
other control device by which the operator is
to take action? (DOE-STD-1062-DFT
Location, Critical Functions: 3.2.1.8 )

Are indicator lights used solely for
maintenance and adjustment covered or non-
visible during normal equipment operation,
and still readily accessible when required?
(DOE-STD-1062-DFT Maintenance Displays:
3.2.1.9)

10.

Is the luminance of transilluminated displays
compatible with expected ambient illumination
and at least 10% greater than the surrounding
luminance? (DOE-STD-1062-DFT Luminance:
3.2.1.10)

11.

Is a dimming control provided when displays
will be used under varied ambient
illumination? (DOE-STD-1062-DFT
Luminance Control: 3.2.1.11)

12.

Has a provision been made to prevent direct
or reflected light from making indicators
appear illuminated when they are not, or to
appear de-energized when they are
illuminated? (DOE-STD-1062-DFT False
Indication: 3.2.1.12)

13.

Has reflection or glare been minimized by
proper orientation of display with respect to
viewer? (DOE-STD-1062-DFT Obscuration:
3.2.1.13)

14.

Is the luminance contrast within at least
C=0.1? (DOE-STD-1062-DFT Contrast within
the Displays: 3.2.1.14)

15.

Do incandescent display lamps include
filament redundancy or dual lamps? (DOE-
STD-1062-DFT Lamp Redundancy: 3.2.1.15)
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16.

CHECKLIST 4: TRANSILLUMINATED DISPLAYS

Is a master light test control incorporated for
incandescent bulbs installed as display lights
on a control panel? (DOE-STD-1062-DFT
Lamp Testing: 3.2.1.16)

17.

Is the procedure for lamp removal and
replacement easily and rapidly accomplished
without tools? (DOE-STD-1062-DFT Lamp
Removal Method: 3.2.1.17)

18.

Does display circuit design permit lamp
removal and replacement while power is
applied without causing failure of indicator
circuit components and without imposing
personnel safety hazards? (DOE-STD-1062-
DFT Lamp Removal, Safety: 3.2.1.18)

19.

If design of legend screen or display covers
does not prevent inadvertent interchange, is a
means provided for checking the covers after
installation to ensure that they are properly
installed? (DOE-STD-1062-DFT Display
Covers: 3.2.1.19)

20.

Are flashing lights used only when it is
necessary to call the operator’s attention to
some condition requiring immediate action?
(DOE-STD-1062-DFT Flashing Lights:
3.2.1.20)

21.

Are legend lights used in preference to simple
indicator lights except where design
considerations demand that simple indicators
be used? (DOE-STD-1062-DFT Use of
Legend Lights: 3.2.2.1)

22.

Do legend lights conform to required color
coding scheme? (DOE-STD-1062-DFT Color
Coding: 3.2.2.2)

23.

Is illuminated label/opaque background format
used for critical alerting indicators where the
operator’s dark adaptation must be
maintained? (DOE-STD-1062-DFT Positive
versus Negative Legend: 3.2.2.3)

Does the size and other characteristics of
lettering conform to standards and
specifications? (DOE-STD-1062-DFT
Lettering: 3.2.2.4) )
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CHECKLIST 4: TRANSILLUMINATED DISPLAYS

25.

Is the lettering on single-legend indicators
visible and legible whether or not the indicator
is energized? (DOE-STD-1062-DFT Visibility
and Legibility: 3.2.2.5)

COMMENTS

26.

Is only the legend in use visible and if stacked
legends are used are they designed for
legibility? (DOE-STD-1062-DFT
Maultifunction Legends: 3.2.2.6)

27.

Are simple indicator lights used only when
design considerations preclude the use of
legend lights? (DOE-STD-1062-DFT Use of
Simple Indicator Light: 3.2.3.1)

28.

Are simple indicator lights coded in
conformance to standards and specifications?
(DOE-STD-1062-DFT Coding: 3.2.3.2)

29,

Is the spacing between adjacent edges of
simple round indicator light fixtures sufficient
to permit unambiguous labeling, signal
interpretation, and convenient bulb removal?
(DOE-STD-1062-DFT Spacing: 3.2.3.3)

30.

Are transilluminated assemblies used to
provide illuminated labels, markings, or
pictorialized representation on control panels
and illumination for control knobs? (DOE-
STD-1062-DFT Use: 3.2.4.2)

31.

Do large, single pictorial graphic panels
comply with the requirements for visibility,
Iegibility, color, and illumination? (DOE-STD-
1062-DFT Large, Single Pictorial Graphic
Panels: 3.2.4.3)

32.

Are replaceable incandescent lamps used as
the illuminant source for panel assemblies
readily accessible without disconnecting the
panel(s)? (DOE-STD-1062-DFT Re-Lamping:
3244

33.

Is the brightness of illuminated markings and
transilluminated controls compatible with the
ambient environment and operating
conditions? (DOE-STD-1062-DFT Brightness:
3.24.5)
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CHECKLIST 5: SCALE INDICATORS

DATE: REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

TTEM CRITERIA/ITEM | Bop/area | vEs|No |Na|T commmnts

1. |Does the use of scale indicators conform to
the stated criteria? Note: Fixed-pointer,
moving-scale indicators may be used only
when approved by the design review process
or procuring activity? (DOE-STD-1062-DFT
Use: 3.3.1.2)

2. |Is the scale indicator coding used to convey
information such as desirable operating range,
caution, undesirable condition, inefficient
operation, or dangerous operating level?
(DOE-STD-1062-DFT Use: 3.3.1.3.1)

3. |Are standard or usual operating ranges
identified by means of pattern or color coding
applied to the face of the instrument? (DOE-
STD-1062-DFT Pattern or Color Coding:
3.3.1.3.2)

4. |Do colors applied conform to specification
and standards and are they distinguishable
under all expected lighting conditions? (DOE-
STD-1062-DFT Choice of Color: 3.3.1.3.3)

5. | When the indicator must be viewed in
blackout stations or where the illuminant color
will cause difficulty in color band
discrimination are the zone scales shape
coded? (DOE-STD-1062-DFT Pattern Coding:
3.3.1.34)

6. |Are scale indicators used to display qualitative
and quantitative information where there is no
requirement for printers or counters? (DOE-

STD-1062-DFT Type of Information: 3.3.1.4)

7. |Are linear scales used in preference to non-
linear scales except where system
requirements clearly dictate non-linearity?
(DOE-STD-1062-DFT Linear Scales: 3.3.1.5)

8. |Do scale graduations progress in either units
or decimal multiples of 1, 2, or 57 (DOE-
STD-1062-DFT Graduation: 3.3.1.6.1)
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CHECKLIST 5: SCALE INDICATORS

' 'CRITERIANTEM

- |"EQPT/AREA”

‘| NO -

N/A”

-~ commeNTS

Is the number of minor or intermediate marks
between numbered scale pointers nine or less?
(DOE-STD-1062-DFT Intermediate Marks:
3.3.1.6.2)

10.

Are whole numbers used for major graduation
marks except for measurements which are
normally expressed in decimals? (DOE-STD-
1062-DFT Major Marks: 3.3.1.7.1)

11.

Do display scales start at zero except where
this would be inappropriate? (DOE-STD-1062-
DFT Starting Point 3.3.1.7.2)

12.

Do control or display pointers extend to the
shortest scale graduation marks without
overlapping them? (DOE-STD-1062-DFT
Length: 3.3.1.8.1)

13.

Is the pointer tip tapered to form an angle of
20° to 40° and terminated in a flat tip equal in
width to minor scale graduations? (DOE-STD-
1062-DFT Tip Configuration: 3.3.1.8.2)

14.

Is the pointer mounted as close as possible to
the face of the dial? (DOE-STD-1062-DFT
Mounting: 3.3.1.8.3)

15.

Is the pointer distinguishable from the
background? (DOE-STD-1062-DFT Color:
3.3.1.84)

16.

Is the luminance contrast between the scale
face and the markings and pointer 2 3.0?
(DOE-STD-1062-DFT Luminance Contrast:
33.1.9

17.

Can calibration information be placed on the
instruments without degrading dial legibility?
(DOE-STD-1062-DFT Calibration
Information: 3.3.1.10)

18.

Do fixed scales read clockwise, from left-to-
right, or from bottom up depending on display
design and orientation? (DOE-STD-1062-DFT
Numerical Progression: 3.3.2.1)

19.

Are the numbers on stationary scales oriented
in the upright position? (DOE-STD-1062-DFT
orientation: 3.3.2.2)

Page 5-2




ITEM

CHECKLIST 5: SCALE INDICATORS

e ——

" CRITERIAATEM.

| wopriares’

NO

N/A

* “COMMENTS

20.

Does the magnitude of the circular scale
reading increase with clockwise movement of
the pointer? (DOE-STD-1062-DFT Scale
Reading: 3.3.2.3.1)

21.

When positive and negative values are
displayed around a zero or null position is that
point located at either the 12 or 9 o’clock
position? (DOE-STD-1062-DFT Zero Position:
3.3.23.2)

0%,

Is there an obvious break of at least 10° of arc
between the two ends of the scale except on
multirevolution instruments such as clocks?
(DOE-STD-1062-DFT Scale Break: 3.3.2.3.3)

23.

On the indicator faces where precise readings
are required are no more than two coaxial
pointers mounted? (DOE-STD-1062-DFT
Number of Pointers: 3.3.2.3.4)

When a stable value exists for given operating
conditions, in a group of circular-scale
indicators, are the indicators arranged either in
rows or columns so that the points line up in
either the 9 or 12 o’clock positions? (DOE-
STD-1062-DFT Pointer Alignment: 3.3.2.3.5)

25.

Are the circular scale markings and associated
numbers located and arranged to prevent
pointers from covering any portion of the
scale marks or numerals, when reading time
and accuracy are critical? (DOE-STD-1062-
DFT Relative Position: 3.3.2.3.6)

26.

Does the magnitude of the scale reading
increase with movement of the pointer up or
to the right? (DOE-STD-1062-DFT Scale
Reading: 3.3.2.4.1)

27.

When positive and negative values are
displayed around a zero point does the
magnitude of positive values increase with
movement of the pointer up or to the right?
Also, does the magnitude of negative values
increase with movement of the pointer down
or to the left? (DOE-STD-1062-DFT Zero
Position: 3.3.24.2)
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Are pointers located to the right of vertical
scales and at the bottom of horizontal scales?
(DOE-STD-1062-DFT Placement of Pointers:
3.3.24.3)

““COMMENTS

29.

Are numerals placed on the side of the
graduation marks away from the pointer?
(DOE-STD-1062-DFT Placement of
Numerals: 3.3.2.4.4)

30.

When a stable value exists for given operating
conditions in a group of indicators are the
indicators arranged either in rows or columns
s0 that the points line up? (DOE-STD-1062-
DFT Pointer Alignment: 3.3.24.5)

31.

On fixed-pointer, moving scale indicators, do
the numbers progress in magnitude in a
clockwise direction on circular dials and in a
bottom to top or left to right on vertical or
horizontal straight moving scales? (DOE-STD-
1062-DFT Numerical Progression: 3.3.3.1)

32.

Are numerals on moving scales upright when
in the reading position? (DOE-STD-1062-DFT
Orientation: 3.3.3.2)

33.

For circular scales is the alignment of the
pointer or fixed reference line in the 12
o’clock position for right-left directional
information, and in the 9 o’clock position for
up-down information? (DOE-STD-1062-DFT
Alignment: 3.3.3.3)

34.

If the display will be used for setting a value
is the unused portion of the dial face covered
and is the open window large enough to
permit one numbered graduation to appear at
each side of any setting? (DOE-STD-1062-
DFT Setting: 3.3.34)

35.

If the display will be used for tracking is the
whole face of the dial exposed? (DOE-STD-
1062-DFT Tracking: 3.3.3.5)

36.

If the moving tape scale format is used, does
the scale length required exceed the limits of
the display package capacity? (DOE-STD-
1062-DFT Moving Tape Displays: 3.3.3.6)
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yrEM | - ' CRITERIAATEM - . | EQPT/AREA | YES] NO | NA | " COMMENTS - -
37. |Does the design of significant reference
features conform to the required general
specifications and criteria? (DOE-STD-1062-
DFT Composite Displays: 3.3.3.7)
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CHECKLIST 6: DISPLAYS

DATE: REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM CRITERIAATEM - | EQPI'/AREA YES|NO | NA | COMMENTS

1. |Is the CRT screen refreshed at a rate of at
least 60 Hz to insure a stable (flicker free)
display? (DOE-STD-1062-DFT Refresh Rate:
34.1)

2. |Since high-persistence phosphors tend to
produce trains or after-images behind moving
elements, and low persistence phosphors are
more likely to cause flicker, are CRTs,
intended for general purpose use, medium-
persistence phosphors? (DOE-STD-1062-DFT
Screen Phosphor: 3.4.1.1)

3. |Are display update rates compatible with the
information needs of the user and the
processing capabilities of the system used?
(DOE-STD-1062-DFT Display Update:
34.1.2)

4. |When light characters are used on a dark
background are the characters amber or green
instead of white? (DOE-STD-1062-DFT
Monochrome: 3.4.2.1)

5. | Are highly saturated colors used to maximize
differences between colors where possible and
where hue saturation combinations are used to
provide different values for color code are
changes in saturation avoided that produce
colors difficult to see? (DOE-STD-1062-DFT
Color Saturation: 3.4.2.2)

6. |Do color codes adhere to the accepted
conventions which require red, green and/or
yellow being used to code alphanumerics,
white for peripheral signals, and blue to be
either not used or limited to large symbols
where symbol identification is not a problem?
(DOE-STD-1062-DFT Color Coding: 3.4.2.3)

7. {Have color combinations that might interfere
with display function been avoided? (DOE-
STD-1062-DFT Limitations on the use of
Color: 3.4.24)
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N/A |- COMMENTS

E

8. |Are display colors with dominant wavelengths
above 650 nm avoided? (DOE-STD-1062-DFT
Red: 34.24.1)

9. | When orange is used for attention-getting is
the selected hue readily distinguishable from
red, yellow, and white? (DOE-STD-1062-DFT
Orange: 3.4.24.2)

10. {Is the color magenta avoided or used only for
attention-getting where other means are not
practical? (DOE-STD-1062-DFT Magenta;
34.24.3)

11. }Is pure blue on a dark background avoided?
(DOE-STD-1062-DFT Blue: 3.4.24.4)

12. | Are color combinations that may result in a
three-dimensional effect avoided unless the
effect is intentional? (DOE-STD-1062-DFT
Combinations: 3.4.2.4.5)

13. |Is the maximum displacement of any point
from its correct position on the projected
display less than 5% of picture height? (DOE-
STD-1062-DFT Geometric Distortion: 3.4.3)

14. |Is the achievable luminance for either
character or background, whichever is higher,
greater than 35 cd/m?? (DOE-STD-1062-DFT
Luminance: 3.4.5)

15. |Does the ambient illumination contribute
through diffuse reflection and phosphor
excitation less than 25% of screen brightness?
(DOE-STD-1062-DFT Screen Luminance
Adjustability: 3.4.6.1)

16. |Is the CRT provided with a control to vary the
luminous symbol/dark background or dark
symbol/luminous background contrast ratio?
(Contrast: 3.4.6.1.1)

17. |Is the CRT provided with a brightness control
having a range from 10% to full CRT
luminance? (DOE-STD-1062-DFT Brightness:
34.6.1.2)
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-~ CRITERIANITEM

| EQPT/AREX | Y

{No-

N/A®

. .COMMENTS

18.

When the detection of faint signals is required
and when the ambient illumination may be
above 2.7 lux is the CRT provided with a
hood or shield or is it recessed? (DOE-STD-
1062-DFT Faint Signal: 3.4.6.2)

19.

20.

Is the luminance range of surfaces
immediately adjacent to CRTs between 10%
and 100% of screen background luminance?
(DOE-STD-1062-DFT Luminance Range:
3.4.6.3)

Is the ambient illumination in the CRT area
appropriate for other visual functions such as
setting controls, reading instruments, or
maintenance activities? (DOE-STD-1062-DFT
Ambient Illumination: 3.4.6.4)

21.

When ambient illumination near the CRT is in
the medium to high range does the display use
dark characters/symbols on a light background
and with low illumination does it use light
signals on a dark background? (DOE-STD-
1062-DFT Preferred Screen Polarity: 3.4.6.5)

22.

Is reflected glare minimized by proper
placement of the CRT relative to the light
source, and/or by use of anti-glare treatments?
(DOE-STD-1062-DFT Reflected Glare:
34,7.1)

23.

Do surfaces adjacent to the scope have a dull
matte finish? (DOE-STD-1062-DFT Adjacent
Surfaces: 3.4.7.2)

Is an appropriate viewing distance that is
visually compatible with the task, operator
position, and illumination provided? (DOE-
STD-1062-DFT Viewing Distance: 3.4.8.1)

25.

Is the CRT screen placed in front of the
viewer’s normal position such that line-of-
sight to the center of the screen is from 10°-

~ |20° below horizontal? (DOE-STD-1062-DFT

viewing Angle: 3.4.8.2)

26.

When alphanumeric characters appear on CRT
displays does the display font allow clear
discrimination of similar characters such as
letter "I" and the number "1"? (DOE-STD-
1062-DFT Font Legibility: 3.4.9.1)
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> | N/a |- ‘COMMENTS

27. |Do the screen character heights meet the
recommended minimum subtended viewing
angle for black-on-white or color or
information types? (DOE-STD-1062-DFT
Character Height: 3.4.9.2)

28. |Is the luminance ratio of character/background
screen have minimums of 1:6 for dark
characters and 6:1 for light characters? (DOE-
STD-1062-DFT Contrast: 3.4.9.3)

29. |Do alphanumeric characters have a minimum
of 10 resolutions elements per character height
and are high-resolution monitors (35
pixels/in.) used when high reading speeds are
required? (DOE-STD-1062-DFT Resolution:
34.94)

30. |Is pictorial or situation data presented as
luminous symbols/dark background? (DOE-
STD-1062-DFT Pictorial: 3.4.10.1)

31. |When a target of complex shape is to be
distinguished from a non-target of complex
shape does the target signal subtend at least 6
mrad of visual angle (12 mrad preferred) and
do complex shaped targets subtend at least 10
lines of resolution elements? (DOE-STD-
1062-DFT Signal Size: 3.4.10.2)

32. |If the CRT is used for displaying complex
symbols and graphic detail does it have a
minimum resolution of 100 pixels per inch?
(DOE-STD-1062-DFT Complex Symbols:
3.4.10.3)

33. |For constant width characters is the height-to-
width ratio between 1:0.7 to 1:0.9 except for
lines requiring more than 80 characters
(minimum 1:0.5) and proportionally spaced
presentations (maximum 1:1)? (DOE-STD-
1062-DFT Character Height-to-Width Ratio:
3.4.104)

34. |Is the stoke width to character height ratio
within the range of 1:5 to 1:12? (DOE-STD-
1062-DFT Stroke Width: 3.4.10.5)

35. |Is the spacing between characters at least 10%
of character height? (DOE-STD-1062-DFT
3.4.10.6)
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_'|'EQPT/AREA’ | YES| NO'| N/A |- “COMMENTS

36. |Is at least one character width used between
words? (DOE-STD-1062-DFT Between-Word
Spacing: 3.4.10.7)

37. |Is the between-line spacing at least two stroke
widths or 15% of character height (whichever
is greater)? (DOE-STD-1062-DFT Between-
Line Spacing: 3.4.10.8)

38. | When using large-screen displays, do the
spatial and environmental conditions allow
observational geometry to insure that all
critical operators have appropriate visual
access in terms of viewing distance, angle,
intervening objects, intervening personnel, and
ambient lighting? (DOE-STD-1062-DFT Use:
3.5.1.1b)

39. |Is the large-screen display placed no further
from the observer than will provide
appropriate resolution of critical detail and no
closer than 1/2 the display width or height,
whichever is greater? (DOE-STD-1062-DFT
Viewing Distance: 3.5.1.2)

40, |Is the large-screen display located so that the
view of the display is not obscured regularly
by persons moving about or by normal traffic
patterns? (DOE-STD-1062-DFT Physical
Interruption: 3.5.1.3)

41. Do the controls of large-screen group display
system ensure that critical information cannot
be modified or deleted inadvertently or
arbitrarily? (DOE-STD-1062-DFT Control of
Displayed Information: 3.5.1.4)

42. |Is the content of displayed information evident
to a trained observer without requiring
reference to display control settings? (DOE-
STD-1062-DFT Content: 3.5.1.5)

43. |When large-screen optical projects are used, is
rear projection used where physical
obstructions may block front projections or
where high ambient illumination is required
for other activities? (DOE-STD-1062-DFT
Use: 3.5.2.1)
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Does the viewing distance/image width
relationship and off-center viewing of optical
projection displays conform to the preferred
limits (DOE STD-1062-DFT Table 4)? (DOE-
STD-1062-DFT Seating Area: 3.5.2.2)

| COMMENTS

45.

Does the image laminance and light
distribution conform to the preferred limits
(DOE STD-1062-DFT Table 4)? (DOE-STD-
1062-DFT Seating Area: 3.5.2.3)

Is a simple style of numerals and letters used?
(DOE-STD-1062-DFT Style: 3.5.24.1)

47.

Is the height of letters and numerals no less
than 3 mrad of visual angle from the longest
anticipated viewing distance with the preferred
angle greater than 4.5 mrad? (DOE-STD-
1062-DFT Size: 3.5.24.2)

48.

Does the luminance ratio conform to stated
standards by image type and projection
conditions? (DOE-STD-1062-DFT Luminance
Ratio: 3.5.2.5)

49.

For subtractive superposition is the data
presented as dark marking on a transparent
background and for additive superposition is
light marking on an opaque background used?
(DOE-STD-1062-DFT Direction of Contrast:
3.5.2.5.1) .

50.

Is the misregistration of superimposed
alphanumeric data or symbols minimized?
(DOE-STD-1062-DFT Alignment: 3.5.2.6)

51.

Does the projector-screen arrangement
minimize the "keystone effect”, e.g., distortion
of projected data proportions due to non-
perpendicularity between projector and screen?
(DOE-STD-1062-DFT Keystone Effect:
3.5.2.7)

52.

When segmented displays are used for
applications requiring only numeric
information, are there at least seven segments?
(DOE-STD-1062-DFT Use: 3.61)

53.

Do light emitting diodes, (LED) displays meet
the standards for transilluminated displays?
(DOE-STD-1062-DFT General: 3.6.2.1)
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. " | EQPT/AREA|

- -CRITERIA/ITEM

NO

N/A

' COMMENTS

54.

Are LED displays bright enough to be
readable in the environment of intended use?
(DOE-STD-1062-DFT Use: 3.6.2.2)

55.

Does LED color coding conform to color
coding standards? (DOE-STD-1062-DFT
Color Coding: 3.6.2.3)

56.

Is the dimming of LEDs compatible with the
dimming of incandescent lamps? (DOE-STD-
1062-DFT Intensity Control: 3.6.2.4)

57.

Is the LED lamp test feature omitted for
indicator lights with mean time between
failure (MTBF) of 100,000 hours or more?
(DOE-STD-1062-DFT Lamp Testing: 3.6.2.5)

58.

When red warning lights are present are red
LEDs separated and not grouped with the
warning lights? (DOE-STD-1062-DFT
Location; 3.6.2.6)

59.

When using liquid crystal or gas discharge
displays are dot matrix symbols at least 5 by 7
dots, and if symbol rotation is required are
they a minimum of 8 by 11 dots? (DOE-STD-
1062-DFT Symbol Definition: 3.6.3.2)

When using liquid crystal or gas discharge
displays are alphanumeric and symbolic
characters subtending at least 5.8 mrad of
visual angle? (DOE-STD-1062-DFT Sizes:
3.6.3.3)

61.

Are dot matrix or segmented displays always
presented for viewing at an angle less than
30° off axis? (DOE-STD-1062-DFT Viewing
Angle: 3.6.34)

62.

When using monochrome displays is the color
selected by the following order of preference:
green; yellow; orange; and red; with blue
avoided? (DOE-STD-1062-DFT Emitter
Color: 3.6.3.5)

63.

When applicable are dimming controls
provided to maintain appropriate legibility and
operator dark adaptation level? (DOE-STD-
1062-DFT Intensity Control: 3.6.3.6)
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64. |Is the lamp test feature omitted for indicator
lights with MTBF of 100,000 hours or more?
(DOE-STD-1062-DFT Lamp Testing: 3.6.3.7)

65. |When using electro-luminescent displays is the
height of alphanumeric characters and
geometric or pictorial symbols at least 4.4
mrad of visual angle? (DOE-STD-1062-DFT
Sizes: 3.72)

66. |Are the displays based upon the criteria in
Table 2 of DOE STD-1062-DFT? (DOE-STD-
1062-DFT Applications: 3.8.1.1)

67. |Are mechanical counters used for presenting
quantitative data only when a continuous trend
indication is not required and a quick precise
indication is required? (DOE-STD-1062-DFT
Use: 3.8.2.1)

68. |Are counters mounted as close as possible to
the panel surface to minimize parallax and
shadows, and maximize the viewing angle?
(DOE-STD-1062-DFT Mounting: 3.8.2.2)

69. |Is the horizontal separation between numerals
consistent and between 1/4 and 1/2 the
numeral width? (DOE-STD-1062-DFT
Spacing: 3.8.2.3)

70. |Does the counter design conform to the
following criteria: snap action; rate not faster
than 2 seconds; direction clockwise; and reset
automatic with provision for manual? (DOE-
STD-1062-DFT Movement: 3.8.2.4)

71. |Are counters self-illuminated when used in

areas in which ambient illumination will not
provide display luminance below 3.5 cd/m?*?
(DOE-STD-1062-DFT illumination: 3.8.2.5)

72. |Is the surface of the counter drums and the
surrounding areas a dull finish to minimize
glare? (DOE-STD-1062-DFT Finish: 3.8.2.6)

73. |Does the color of the numerals and
background provide high contrast? (DOE-
STD-1062-DFT Contrast: 3.8.2.7)

74. |Are the printers based upon the criteria in
Table 2 of DOE STD-1062-DFT? (DOE-STD-
1062-DFT Use: 3.8.3.1)
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75. |When monitoring of printers is required is the
printed material unobscured in any manner
that impairs direct reading? (DOE-STD-1062-
DFT Visibility: 3.8.3.2)

76. |Is there a minimum luminance ratio of 3:1
between the printed material and the
background it is printed on? (DOE-STD-1062-
DFT Contrast: 3.8.3.3)

77. |If the printed matter is not legible in the
operational illumination is the printer provided
with internal illumination? (DOE-STD-1062-
DFT Illumination: 3.8.3.4)

78. |Is a take-up device for printed material
provided? (DOE-STD-1062-DFT Take-Up
Provision: 3.8.3.5)

79. |Where applicable is the printer mounted so
that the printed matter is easily annotated
while still in the printer? (DOE-STD-1062-
DFT Annotation: 3.8.3.6)

80. |Is the printed output free from character line
misregistration, character tilt or smear? (DOE-
STD-1062-DFT Legibility: 3.8.3.7)

81. |When printers are used for recording trend
data, computer alarms, and critical status is
the printing capability at least 300 lines per
minute and if it is used to interact with the
computer is the speed at least 400 lines per
minute? (DOE-STD-1062-DFT Speed:
3.8.3.8)

82. |When information is printed on tapes can it be
read as it is received from the machine
without requiring cutting or pasting? (DOE-
STD-1062-DFT Printed Tapes: 3.8.3.9)

83. |Does the printer(s) conform to the criteria for
control, replenishment, and service? (DOE-
STD-1062-DFT Control: 3.8.3.10)

84. |When a visual record of continuous graphic
data is necessary or required are plotters and
records used? (DOE-STD-1062-DFT Use:
3.84.1)
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Are critical graphics unobscured by hardware
elements and do they have sufficient
resolution so significant changes are apparent?
(DOE-STD-1062-DFT Visibility: 3.8.4.2)

B

86.

Is there a minimum luminance ratio of 2:1
between plotted functions and the background
it is drawn on? (DOE-STD-1062-DFT
Contrast: 3.8.4.3)

87.

Is a take-up device (paper tray) for extruded
plotting material provided? (DOE-STD-1062-
DFT Take-Up Device: 3.84.4)

88.

Are graphic overlays provided where they
may be critical to proper interpretation of
graphic data and do these aids not obscure or
distort the data? (DOE-STD-1062-DFT Job
Aids: 3.84.5)

89.

Is the plot resistant to smudging or smearing
under operational use? Smudging/Smearing:
3.8.4.6)

90.

Does the plotter or recorder have adjustable
paper speeds to accurately portray time-event
relationships? (DOE-STD-1062-DFT Variable
Paper Speed: 3.84.7)

91.

Where applicable is the plotter or recorder

mounted so that the printed matter is easily
annotated while still in the plotter/recorder?
(DOE-STD-1062-DFT Annotation: 3.8.4.8)

92.

Do the plotters and recorders conform to
criteria for control, replenishment, and
service? (DOE-STD-1062-DFT Control:
3.8.4.9)

93.

Is the use of flags based upon the criteria in
Table 2 of DOE STD-1062-DFT? (DOE-STD-
1062-DFT Use: 3.8.5.1)

94,

Are flags mounted as close to the surface of
the panel as possible without restricting their
movement or obscuring necessary
information? (DOE-STD-1062-DFT Mounting:
3.8.5.2)

95.

Do the flags operate by snap action (click or
otherwise indicate they are in place)? (DOE-
STD-1062-DFT Snap Action: 3.8.5.3)

Page 6-10




CHECKLIST 6: DISPLAYS

[ eorrares:

) ﬁo'f

NAL

COMMENTS

96.

Is there a minimum of 3.0 luminance contrast
between flags and their background under all
expected lighting conditions? (DOE-STD-
1062-DFT Contrast: 3.8.5.4)

97.

When flags are used to indicate the
malfunction of a visual display does the
malfunction position of the flag obscure part
of the operators view of the malfunctioning
display and is it readily apparent to the
operator under all expected levels of
illumination? (DOE-STD-1062-DFT
Malfunction Indication: 3.8.5.5)

98.

When a legend is provided on the flag does
the lettering appear upright when the flag
assumes the active or no-go position? (DOE-
STD-1062-DFT Legend: 3.8.5.6)

99.

Is a convenient means provided for testing the
operation of flags? (DOE-STD-1062-DFT Test
Provision: 3.8.5.7)
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Table 2: Application of various types of mechanical displays.

Scales
Use Moving Fixed Counters Printers Flags
Pointer Pointer

Quantitative | Fair Fair Good Good

Information | May be difficult to | May be difficult to | Minimum time and Minimum time
read while pointer read while scale is error for exact and error for
is in motion. in motion. numerical value; exact numerical N/A

however, cannot be value. Provides
read when changing | reference records.
rapidly.

Qualitative | Good Poor Poor Poor Good

Information | Location of pointer | Difficult to judge Numbers must be Numbers must be | Easily
easy. Numbers and | direction and read. Position read. Position detected.
scale need not be magnitude of changes not easily changes not Economical
read. Position deviation without detected. easily detected. space.
change easily reading numbers
detected. and scale.

Setting Good Fair Good
Simple and direct Relation to motion | Most accurate
relation of motion of setting know monitoring of
of pointer to may be ambiguous. | numerical setting.
motion of setting No pointer position | Relation to motion N/A N/A
knob. Position change to aid of setting know less
change aids monitoring. Not direct than for
monitoring. readable during moving pointer. Not

rapid setting. readable during
rapid setting.

Tracking Good Fair Poor
Pointer position No position No gross position
readily controlled changes to aid changes to aid
and monitored. monitoring. monitoring.

Simplest relation to | Relation to control N/A N/A
manual control motion somewhat
motion. ambiguous.

General Requires largest Saves panel space. | Most economical of | Limited Limited
exposed and Only small section | space and application, application.
illuminated area on | of scale need be illumination. Scale
panel. Scale length | exposed and length limited only
limited unless illuminated. Use by number of
multiple pointers of tape allows long | counter drums.
used. scale.
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CHECKLIST 7: AUDIO DISPLAYS

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

CRITERIA/ITEM .

EQPT/AREA

Are audio displays used when the information
to be processed is short, simple, and
transitory, requiring immediate or time-based
response? (DOE-STD-1062-DFT Use: 4.1.1a)

Are audio displays used when the common
mode of visual display is restricted by over-
burdening, ambient light variability or
limitation, operator mobility, degradation of
vision by vibration, other environmental
considerations, or anticipated operator
inattention? (DOE-STD-1062-DFT Use:
4.1.1b)

| N/A-

. COMMENTS

Are audio displays used when the criticality of
transmission response makes supplementary or
redundant transmission desirable? (DOE-STD-
1062-DFT Use: 4.1.1c)

Are audio displays used when it is desirable to
warn, alert, or cue the operator to subsequent
additional response? (DOE-STD-1062-DFT
Use: 4.1.1d)

Are audio displays used when custom or
usage has created anticipation of an audio
display? (DOE-STD-1062-DFT Use: 4.1.1e)

Are audio displays used when voice
communication is necessary or desirable?
(DOE-STD-1062-DFT Use: 4.1.1f)

Are audio displays used with several visual
displays only when immediate discrimination
is not critical to personnel safety or system
performance? (DOE-STD-1062-DFT Use:
4.1.1.1)

When audio presentation is required is the
optimum type of signal presented in
accordance with Table 5 of DOE STD-1062-
DFT? (DOE-STD-1062-DFT Signal Type:
4.1.1.2)
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‘NO | N/A |- COMMENTS

- CRITERIAITEM:

9. |Does the design of audio display devices and
circuits minimize false alarms? (DOE-STD-
1062-DFT False Alarms; 4.1.2.1)

10. |Are the audio display device and circuit
designed to preclude warning signal failure in
the event of system or equipment failure?
(DOE-STD-1062-DFT Failure: 4.1.2.2)

11. | Are all audio displays equipped with circuit
test devices or other means of operability
testing? (DOE-STD-1062-DFT Circuit
Operability Test: 4.1.2.3)

12. |Are audio signals provided as necessary to
warn or alert personnel and does the
alerting/warning system or signal provide the
operator with a greater probability of detecting
the triggering condition? (DOE-STD-1062-
DFT General: 4.2.1)

13. |Do audio waming signals consist of an
alerting signal with the possibility of an
identifying or action signal? (DOE-STD-1062-
DFT Nature of Signals: 4.2.2.1)

14. | When reaction time is critical and a two-
element signal necessary is the alerting signal
0.5-sec in duration and is all essential
information transmitted in the first 2.0-sec of
the identifying or action signal? (DOE-STD-
1062-DFT Two-Element Signals: 4.2.2.1.1)

15. |When a single element signal is permissible is
all essential information transmitted in the first
0.5-sec? (DOE-STD-1062-DFT Single
Element Signal: 4.2.2.1.2)

16. |When used are caution signals readily
distinguishable from normal or warning
signals and are they used to indicate
conditions requiring awareness, but not
necessarily immediate action? (DOE-STD-
1062-DFT Caution Signals: 4.2.2.2)

17. |When used in conjunction with visual displays
are audio waming devices supplementary or
supportive and are they used to alert and
direct operators attention to the appropriate
visual display? (DOE-STD-1062-DFT Relation
to Visual Display: 4.2.2.3)
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| EQPT/AREA’

YES

NO

NA |

COMMENTS

18.

Does the selected audio frequency range
conform to the criteria stated in DOE STD-
1062-DFT section 4.2? (DOE-STD-1062-DFT
Frequency Range: 4.2.2.4)

19.

Is the frequency of wamning tones different
from that of the electric power employed in
the system? (DOE-STD-1062-DFT Spurious
Signals: 4.2.24.1)

20.

Is the intensity, duration, and source location
of audio alarms and signals compatible with
the acoustical environment of the intended
receiver and with the requirements of other
personnel in the signal area? (DOE-STD-
1062-DFT Compatibility: 4.2.2.5.1)

21.

As applicable are audio signals loud enough to
be heard and understood through equipment or
garments covering the ears of the listener?
(DOE-STD-1062-DFT Compatibility:
4.2.2.5.2)

22.

Is the intensity of the normal audio signal less
than 90 dB(A) at any personnel position and
are evacuation signals less than 115dB(A)?
(DOE-STD-1062-DFT Maximum Intensity:
4.2.2.5.3)

23.

Are signals with high alerting capacity
provided, when the system or equipment
imposes a requirement on the operator for
concentration of attention? (DOE-STD-1062-
DFT Attention: 4.2.3.1.1)

Is the onset of crifical alerting signals sudden
and of sufficiently high volume to attract
attention? Is this onset also not so startling as
to preclude appropriate responses or interfere
with other functions? (DOE-STD-1062-DFT
Onset and Sound Pressure Level: 4.2.3.1.2)

25.

When earphones will be worn in the
operational situation is a dichotic presentation
used whenever feasible? (DOE-STD-1062-

DFT Dichotic Presentation: 4.2.3.1.3)
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26. |When the operator is wearing earphones
covering both ears during normal equipment
operation are the audio waming signals
directed to the operator’s headset as well as to
the work area? (DOE-STD-1062-DFT
Headset: 4.2.3.14)

" COMMENTS

27. |When several different audio signals are to be
used to alert an operator to different types of
conditions are discriminable differences in
intensity, pitch, or use of beats and harmonics
provided and when absolute discrimination is
required is the number of signals less than
five? (DOE-STD-1062-DFT Use of Different
Characteristics: 4.2.3.2.1)

28. |Where discrimination of warning signals from
each other is critical to personnel safety or
system performance are audio signals
appropriately coded? (DOE-STD-1062-DFT
Coding: 4.2.3.2.2)

29. |Are audio alarms intended to bring the
operator’s attention to a malfunction or failure
differentiated from routine signals? (DOE-
STD-1062-DFT Differentiation: 4.2.3.2.3)

30. |Are the meanings of audio warning signals
selected for the system consistent with
warning signal meanings already established
for that function? (DOE-STD-1062-DFT
existing Signals: 4.2.3.3.1) .

31. |Are established signals used provided they are
compatible with the environment and are not
used to convey new meaning? (DOE-STD-
1062-DFT Acoustic Environment: 4.2.3.3.2)

32. |Are audio warning signals prevented from
interfering with any other critical functions or
warning signals and prevented from masking
any other critical audio signals? (DOE-STD-
1062-DFT Other Critical Channels: 4.2.34.1)

33. |When a warning signal delivered to a headset
might mask another essential audio signal are
separate channels provided? (DOE-STD-1062-
DFT Separate Channels: 4.2.3.4.2)
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" CRITERIATEM

Are verbal alarms for critical functions at least

20 dB(A) above speech interference level but
less than 90 dB(A)? (DOE-STD-1062-DFT
Intensity: 4.3.1.2)

‘N/A

. - COMMENTS

35.

Is the voice used in recording verbal wamning
signals distinctive and readily understandable?
(DOE-STD-1062-DFT Voice Quality: 4.3.1.3)

36.

Are verbal warning signals presented in a
formal, impersonal manner? (DOE-STD-1062-
DFT Delivery Style: 4.3.1.4)

37.

Are verbal warning signals processed only
when necessary to increase or preserve
intelligibility? (DOE-STD-1062-DFT Speech
Processing: 4.3.2.1)

38.

When selecting words to be used in audio
warning signals is priority given to
intelligibility, aptness, and conciseness in that
order? (DOE-STD-1062-DFT Message
Content: 4.3.2.2)

39.

Do critical waming signals repeat with a 3-sec
or less pause between messages until the
condition is corrected or overridden by an
operator? (DOE-STD-1062-DFT Critical
Warning Signals: 4.3.3.1)

40.

Is a message priority system established in
accord with criteria in DOE STD-1062-DFT?
(DOE-STD-1062-DFT Message Priorities:
4.3.3.2)

41,

When an audio signal is designed to persist as
long as it contributes useful information is a
shut-off switch provided that is controllable by
the operator or by sensing mechanism or by
both? (DOE-STD-1062-DFT Automatic or
Manua! Shut-Off: 4.4.1.1)

42,

No matter how a warning signal is terminated
is an automatic reset function provided?
(DOE-STD-1062-DFT Automatic Reset:
44.1.2)

43,

Are all non-verbal aural annunciations
accompanied by a visual annunciation which
defines the condition? (DOE-STD-1062-DFT
Redundant Visual Waming: 4.4.1.3)
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Is the volume of an audio warning signal
designed to be controlled by the operator or
sensing mechanism or both depending on the
operational situation and personnel safety
factors? Additionally are control movements
restricted to prevent reducing the volume to an
inaudible level or to prevent increasing the
volume to an unacceptable high level? (DOE-
STD-1062-DFT Control of Volume: 4.4.2.1)

Tval-

45.

When volume controls are ganged is the
possibility of intense noise or inaudibility
prevented? (DOE-STD-1062-DFT Ganging:
44.2.2)

46.

Are audio caution signals provided with
manual reset and volume controls? (DOE-
STD-1062-DFT Caution Signal Controls:
44.2.3)

47.

Is audio warning signal duration at least 0.5
sec and does the completion of a corrective
action automatically terminate the signal?
(DOE-STD-1062-DFT Duration: 4.4.2.4)

48.

In an emergency situation are signals that
persist or increase progressively in level used
if manual shut-off may interfere with the
comective action required? (DOE-STD-1062-
DFT Duration Limitations: 4.4.2.5)

49.

Are microphones and associated system input
devices designed to respond optimally to that
part of the speech spectrum most essential to
intelligibility? (DOE-STD-1062-DFT
Frequency Range: 4.5.1.1)

50.

When a microphone is used with a selected
amplifier is the dynamic range great enough to
admit variations in signal input of at least 50
dB(A)? (DOE-STD-1062-DFT Dynamic
Range: 4.5.1.2)

51

In very loud, low-frequency noise
environments are noise canceling microphones
used? (DOE-STD-1062-DFT Noise Canceling
Microphones: 4.5.1.3)

52.

If necessary do speech system input devices
employ frequency pre-emphasis? (DOE-STD-
1062-DFT Pre-Emphasis: 4.5.1.4)
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When peak-clipping (limited to 12 to 20 dB)
is employed do the transmission channels
show less than 15 dB peak speech to root-
mean-square noise ratios? (DOE-STD-1062-

I 7-‘EQPT.IAREA'~" vis|'No

N/A

DFT Peak-Clipping: 4.5.1.5)

54.

When the talker is in an intense noise field is
a noise shield used and does it meet the
criteria in DOE STD-1062-DFT? (DOE-STD-
1062-DFT Noise Shields: 4.5.1.6)

Do headphones and loudspeakers meet the
frequency response criteria as stated in DOE
STD-1062-DFT? (DOE-STD-1062-DFT
Frequency Range: 4.5.2.1)

When transmission equipment employs pre-
emphasis and peak-clipping is not used does
reception equipment employ frequency de-
emphasis of characteristics complementary to
those of pre-emphasis? (DOE-STD-1062-DFT
Use of De-Emphasis: 4.5.2.2)

57.

When several channels are to be monitored
simultaneously by means of loudspeakers are
the speakers mounted at least 10° apart in the
horizontal plane ranging from 45° left to 45°
right of the operator’s normal forward facing
position? (DOE-STD-1062-DFT Monitoring of
Speakers: 4.5.2.3.1)

58.

When additional channel differentiation is
required, is apparent lateral separation
enhanced by applying low-pass filtering to
signals fed to loudspeakers on one side of the
central operator position? Is a visual signal
provided to show which channel is in use?
(DOE-STD-1062-DFT Filtering: 4.5.2.3.2)

59.

If listeners will be working in high-ambient
noise (above 90 dB(A)) are binaural rather
than monaural headsets provided? (DOE-STD-
1062-DFT Use of binaural Headsets: 4.5.2.4)

Is communication equipment to be womn by an
operator designed to preclude operator
discomfort? (DOE-STD-1062-DFT Comfort:
4.5.3.1)
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61. |Are conventional powered operator
microphones, headphones. telephone headsets,
sound-powered phones, and walkie-talkie
radio transceivers designed to permit hands-
free operation under normal working
conditions? (DOE-STD-1062-DFT Hands-Free
Operation: 4.5.3.2)

62. |Where communication requirements
necessitate the use of several telephone
handsets is the accessibility of their standby
locations determined by operational priority?
(DOE-STD-1062-DFT Accessibility of
Handsets: 4.5.3.3)

63. |Are accessible volume or gain controls
provided for each communication receiving
channel with sufficient electrical power to
drive sound pressure level to at least 100dB
overall when using two earphones? (DOE-
STD-1062-DFT Volume Controls: 4.5.4.1)

64. |Where communication channels are to be
continuously monitored is each channel
provided with a signal-activated switching
device to suppress channel noise during no-
signal periods? (DOE-STD-1062-DFT Squelch
Control: 4.54.2) -

65. |When normal working conditions will permit
the operator to remain seated at the working
position and access to "talk-listen” or "send-
receive” control switches are required for
normal operation are foot-operated controls
provided? (DOE-STD-1062-DFT Foot-
Operated Controls: 4.5.4.3)

66. |Is the speaker’s verbal input in phase with its
reproduction as heard on the headset and are
side tones not filtered or modified before
being received in the headset? (DOE-STD-
1062-DFT Speaker/Side Tone: 4.5.44)

67. |In special environments such as control rooms
are telephone systems selected that provide a
good frequency response and are the system
interfaces compatible with operator
anthropometry? (DOE-STD-1062-DFT
General: 4.5.5.1)
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CHECKLIST 7: AUDIO DISPLAYS

YES

NO

N/A

.. COMMENTS

68.

Are telephone cords non-kinking or self
retracting, long enough to permit operator
movement to any position from which phone
use may be required, and positioned to avoid
entangling critical controls or endangering
passing traffic? (DOE-STD-1062-DFT Cords:
4.5.5.2)

69.

Are vertically mounted handset cradles
designed and located to prevent the handset
from being knocked out of the cradle by
passing traffic? (DOE-STD-1062-DFT
Handset Cradles: 4.5.5.3)

70.

Where multiple telephone instruments are
located together are they coded to indicate
circuit or function? (DOE-STD-1062-DFT
Multiple Telephone: 4.5.5.4)

71.

Where press-to-talk button is used is the
button convenient to both left and right hand
operation? (DOE-STD-1062-DFT Press-to-
Talk Button: 4.5.5.5)

72.

Is switching designed and/or programmed to
minimize delay under both normal and
emergency conditions and is switching
programmed to give the control room and/or
critical functions automatic priority of access
to the switching system? (DOE-STD-1062-
DFT Switching: 4.5.5.6)

73.

Are volume controls for ringer and speaker
output provided in noisy environments?
(DOE-STD-1062-DFT Noisy Environments:
4.5.5.7)

74.

When information concerning the speech
intelligibility of a system is required are
methods selected from those recommended in
DOE STD-1062-DFT? (DOE-STD-1062-DFT
General: 4.5.6.1)

75.

Are the intelligibility criteria from Table 6
DOE STD-1062-DFT used for voice
communication? (DOE-STD-1062-DFT
Criteria: 4.5.6.2)
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CHECKLIST 8: CONTROLS: GENERAL

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

CRITERIATTEM

EQPT/AREA

NO

N/A

COMMENTS

Does control selection conform to Table 7
DOE STD-1062-DFT? (DOE-STD-1062-DFT
Selection of Common Controls: 5.1.1.1)

Are controls selected and distributed so that
none of the operator’s limbs will be
overburdened? (DOE-STD-1062-DFT
Distribution of Work Load: 5.1.1.2)

Are stops provided at the beginning and end
of the range of control positions if the control
is not required to be operated beyond the
indicated end positions or specified limits?
(DOE-STD-1062-DFT Stops: 5.1.1.3)

Is the direction of control movement
consistent with the related movement of an
associated display, equipment component, or
vehicle? (DOE-STD-1062-DFT Consistency of
Movement: 5.1.2.1)

Do rotary and hand wheel valve controls open
the valve with a counterclockwise motion and
is labeling provided with double-ended arrows
showing direction and function? (DOE-STD-
1062-DFT Rotary and Hand Wheel Valve
Confrols: 5.1.2.2)

Are all controls that function in sequential
operation necessary to a particular task or that
operate together grouped together along with
their associated displays? (DOE-STD-1062-
DFT Grouping: 5.1.3.1)

When several steps of a sequence are selected
by one control are the steps arranged by order
of occurrence and is cycling through the
control’s ON/OFF position avoided? (DOE-
STD-1062-DFT Grouping: 5.1.3.1)

Where sequential operations follow a fixed
pattern are controls arranged to facilitate
operation? (DOE-STD-1062-DFT Sequential
Operation: 5.1.3.2)
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Do the most important and frequently used
controls have the most favorable position with
respect to ease of reaching and grasping?
(DOE-STD-1062-DFT Location of Primary
Controls: 5.1.3.3)

| i

" COMMENTS

10.

Is the arrangement of functionally similar or
identical controls consistent from panel to
panel throughout the system, equipment, or
vehicle? (DOE-STD-1062-DFT Consistency:
5.1.3.5)

11.

Where controls are operated at a position
remote from the display, equipment, or
controlled vehicle are they arranged to
facilitate direction-of-movement consistency?
(DOE-STD-1062-DFT Remote Controls:
5.1.3.5)

12.

Are controls used solely for maintenance and
adjustment covered during normal operation
and readily accessible and visible to the
maintenance technician when required? (DOE-
STD-1062-DFT Maintenance and Adjustment:
5.1.3.6)

13.

Does the spacing between controls and
spacing between a control and any adjacent
obstruction comply with Table 9 DOE STD-
1062-DFT? (DOE-STD-1062-DFT Spacing:
5.1.3.7)

14.

Is the minimum spacing between controls
shown in Table 9 increased for operation with
gloves, mittens, or protective hand wear when
such operation is a system requirement?
(DOE-STD-1062-DFT Accommodation for
Handwear: 5.1.3.7.1)

15.

When coding is used to differentiate among
controls is the application of the code uniform
throughout the system and where possible is
redundant coding provided? (DOE-STD-1062-
DFT Methods and Requirements: 5.1.4.1)

16.

Are controls associated with similar functions
in the same relative location from operator
work station to work station and from panel to
panel? (DOE-STD-1062-DFT Location-
Coding: 5.14.2)
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7 . CRITERIANTEM °._ -

| 'EQPT/AREA

17.

Are no more than three different sizes of
controls used in coding controls for
discrimination by absolute size? (DOE-STD-
1062-DFT Size Coding: 5.1.4.3)

YES | NO-

NIA

" COMMENTS

18.

Are controls used for performing the same
function on different items of equipment the
same size? (DOE-STD-1062-DFT Size
Coding: 5.14.3)

19.

When knob diameter is used as the coding
parameter is the difference between diameters
not less than 0.5 in. (13 mm) and for
thickness as a coding parameter the is the
difference in thickness at least 0.39 in. (10
mm)? (DOE-STD-1062-DFT Size Coding:
5.1.4.3)

i

20.

When shape coding is used are the shapes
identifiable both visually and tactually? (DOE-
STD-1062-DFT Shape Coding: 5.1.4.4)

21.

The ease of control manipulation is not
effected by shape coding? (DOE-STD-1062-
DFT Shape Coding: 5.1.4.4a)

22. |Can shapes used for coding be identified by
hand regardless of the position and orientation
of the control knob or handle? (DOE-STD-
1062-DFT Shape Coding: 5.1.4.4b)

23. |Can the shapes be tactually identified by an

operator wearing gloves? (DOE-STD-1062-
DFT Shape Coding: 5.1.4.4c)

Are a sufficient number of identifiable shapes
provided to cover the expected number of
controls that require tactual identification?
(DOE-STD-1062-DFT Shape Coding:
5.1.4.44d)

25.

Are shape coded knobs and handles positively
and non-reversibly attached to their shafts to
preclude incorrect attachment when
replacement is required? (DOE-STD-1062-
DFT Shape Coding: 5.1.4.4e)

26.

Are shapes associated with or resemble
control function and not alternate functions?
(DOE-STD-1062-DFT Shape Coding:

5.1.4.4f)
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27. }Is color coding used only as a redundant
method of coding? (DOE-STD-1062-DFT
Color Coding: 5.14.5)

28. [|When color coding is used are the color as
recommended in DOE STD-1062-DFT used?
(DOE-STD-1062-DFT Choice of Colors:
5.145.1)

29. |When color coding must be used to relate a
control to its corresponding display is the
same color used for both? (DOE-STD-1062-
DFT Relation to Display: 5.1.4.5.2)

30. [Does the color of the control provide contrast
between the panel background and the
control? (DOE-STD-1062-DFT Control Panel
Contrast: 5.1.4.5.3)

31. |Is the color-coding compatible with
anticipated ambient lighting? (DOE-STD-
1062-DFT Ambient Lighting: 5.1.4.5.4)

32. | Are controls compatible with hand wear to be
utilized in the anticipated environment? (DOE-
STD-1062-DFT Compatibility with Hand
Wear: 5.1.6.1)

33. |When "blind" operation is necessary are hand
controls shape-coded or separated from
adjacent controls by at least 5.0 in. (125 mm)?
(DOE-STD-1062-DFT Blind Operation:
5.1.6.2)

34. |Are controls designed and located so that they
are not susceptible to being moved
accidentally? (DOE-STD-1062-DFT Location
and Design: 5.1.7.1)

35. |Are internal or hidden controls protected from
accidental movement? (DOE-STD-1062-DFT
Internal Controls: 5.1.7.2)

36. |Are controls free to operate within the time
required to satisfy system requirement without
regard to the method of protecting a control
from inadvertent operation? (DOE-STD-1062-
DFT Rapid Operation: 5.1.7.4)
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37.

For situations in which controls must be
protected from accidental actuation are the
methods, as applicable, from DOE STD-1062-
DFT used? (DOE-STD-1062-DFT Methods:
5.1.7.4)

'YES [NO

‘N/A

COMMENTS

38.

Wherever operator incapacity can produce a
critical system condition are dead man
controls, which will result in system shut-
down to a non-critical operating state, used?
(DOE-STD-1062-DFT Dead Man Controls:
5.1.7.5)
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Table 7: Comparison of the characteristics of common controls.

pe of Control

" Contintious Adjustment.

. Selector”: | S [ Operated:.
" Switch . Wheel “ | -Push'Button | * Switches:,
Large forces can be developed -- -= - -- - No No Yes Yes Yes Yes
Time required to make control Medium to - Very quick Quick Very quick - - - - - -
selting quick
Recommended number of control 3to24 31024 2 2 2t03 - - - - - -
positions (settings)

Space requirements for location Medium Small Small Large Small Small to Small Large Medium to Large Medium
and operation of control Medium large to large
Likelihood of accidental Low Low Medium High Medium Medium High High Medium Medium High

activation
Desirable limits to control 270° - ‘3.2 t0 3.8 mm|"13 to 100 mm 120° Unlimited 180° 60° Unlimited Small. 45°
movement (1.3 to 1.5 in.) | (0.5 10 4.0 in.)
Effectiveness of visually Fair to good Good Poort Poor Fairto good || Fair' to Poor Poor to fair Poor! Poor to fair] Poor to
identifying contro] position good fair
Effectiveness of non-visually Fair to good Poor Fair Poor Good Poor to Poor Poor to fair Poor! Poor to fair] Poor to
identifying control position good fair
Effectiveness of check reading to Good Good Poor! Poor Good Good! Poor Poor Poor! Poor Good
determine control positions when
part of a group of like controls
Effectiveness of operating control Poor Good Good Poor Good Poor Good Poor Poor Poor Good
simultaneously with like controls
in an array
Effectivencss as part of a Fair Fair Good Poor Good Good! Good Good Poor Poor Good
combined control

Note: 1° = 17.453292 mrad.  This table adapted from Van Cott and Kincade. *Except for rotary pedals which have unlimited range.
'Except when control is backlighted and light comes on when control is activated (transilluminated), !Applicable only when control makes less than one rotation. Round knobs must also have a pointer

attached, YAssumes control makes than one rotation. YEffective primarily when mounted concentrically on one axis with other knobs.
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CHECKLIST 9: HAND OPERATED CONTROLS

REVIEWIER:

DESCRIPTION OF REVIEWED SYSTEM(S):

ITEM

CRITERIA/ITEM

EQPT/AREA

I N/A

" COMMENTS

When a control or an array of controls is
needed for momentary contact or for
activating a locking circuit, particularly in
high-frequency-of-use situations are push
buttons used? (DOE-STD-1062-DFT Use:
5.2.1.1)

Are push buttons concave to fit the finger or
provided with a high degree of frictional
resistance to prevent slipping? (DOE-STD-
1062-DFT Shape: 5.2.1.2)

Is a positive indication of control activation
provided? (DOE-STD-1062-DFT Positive
Indication; 5.2.1.3)

When it is imperative to prevent accidental
actuation of controls is a channel or cover
guard provided? (DOE-STD-1062-DFT
Channel or Cover Guard: 5.2.14)

Except for use of push buttons in keyboards
do control dimensions, resistance,
displacement and separation between adjacent
edges of finger or hand-operated push buttons
conform to the criteria in figure 10 DOE
STD-1062-DFT? (DOE-STD-1062-DFT
Dimensions: 5.2.1.5)

Are thumbwheels controls used only if the
function requires a compact digital control-
input device and a readout of these manual
inputs for verification? (DOE-STD-1062-DFT
Application: 5.2.2.1)

Does each position around the circumference
of a discrete thumbwheel have a concave
surface or is it separated by a high-friction
area which is raised from the periphery of the
thumbwheel? (DOE-STD-1062-DFT Shape:
52.22)
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8. |Does the thumbwheel allow viewing of the
digits within 30° viewing angle to the left and
right of a perpendicular to the thumbwheel
digits? (DOE-STD-1062-DFT Shape: 5.2.2.2)

9. |When thumbwheels are used as input devices
is the switch OFF or NORMAL position color
coded? (DOE-STD-1062-DFT Coding:
5.2.2.3)

10. |Does moving the thumbwheel edge forward,
upward, or to the right increase the setting?
(DOE-STD-1062-DFT Direction of
Movement: 5.2.24)

11. |For areas in which ambient illumination will
provide display brightness below 3.5cd/m? is
the thumbwheel internally illuminated? (DOE-
STD-1062-DFT Intemal Illuminance:
5.2.25.1)

12. |When illuminated do thumbwheel digits
appear as illuminated characters on a black
background and do their dimensions
approximate the following: height 0.2 in. (4.8
mm); height-to-width ratio 3:2; height-to-stoke
width ratio 10:1? (Internal Illuminance:
52.2.5.1)

13. {For areas in which ambient illumination will
provide display brightness above 3.5cd/m? and
internal illumination is not required are the
digits bold black numerals engraved on a light
background and are the dimensions the same
as illuminated digits? (DOE-STD-1062-DFT
External Illuminance: 5.2.2.5.2)

14. |Does thumbwheel design permit viewing of
in-line digital read-out from all operator
positions? (DOE-STD-1062-DFT Visibility:
5.2.2.6)

15. | Do thumbwheel control dimensions conform
to criteria in Figure 11 DOE STD-1062-DFT?
(DOE-STD-1062-DFT Dimensions: 5.2.2.7)

16. |Are detents provided for discrete position
thumbwheels? (DOE-STD-1062-DFT
Resistance: 5.2.2.8)

Page 9-2



ITEM

CHECKLIST 9: HAND OPERATED CONTROLS

. CRITERIAITEM 7| EQPT/AREA -

“NO*

N/A

- - 'COMMENTS -

17.

Is thumbwheel resistance elastic, building up
and then decreasing as each detente is
approached so that the control snaps into
position without stopping between adjacent
detents? (DOE-STD-1062-DFT Resistance:
52.2.8)

18.

Is the thumbwheel resistance within the limits
indicated in Figure 11 DOE STD-1062-DFT?
(DOE-STD-1062-DFT Resistance: 5.2.2.8)

19,

Is the separation between adjacent edges of
thumbwheel controls sufficient to preclude
accidental actuation of adjacent controls and
does it conform to the criteria in Figure 11
DOE STD-1062-DFT? (DOE-STD-1062-DFT
Separation: 5.2.2.9)

20.

Are toggle switches used for functions that
require two discrete positions or where space
limitations are severe? (DOE-STD-1062-DFT
Use: 5.2.3.1)

21.

Are three position toggle switches used oniy
when other switch types are not feasible?
(DOE-STD-1062-DFT Use: 5.2.3.1)

22.

Are three position toggle switches with spring-
load to center-off used only when release
from the spring-loaded position does not result
in switch handle travel beyond the off
position? (DOE-STD-1062-DFT Use: 5.2.3.1)

23.

When the prevention of accidental actuation is
of primary importance are channel guards, lift-
to-unlock switches, or other equivalent
prevention mechanisms provided? (DOE-STD-
1062-DFT Accidental Actuation: 5.2.3.2)

When lift-to-unlock mechanisms are used is
the resistance less than 3 Ibs? (DOE-STD-
1062-DFT Accidental Actuation: 5.2.3.2)

25.

If cover guards are used is their location such
that when open they do not interfere with the
operation of the protected switch or adjacent
controls? (DOE-STD-1062-DFT Accidental
Actuation: 5.2.3.2)
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26.

Do the dimensions, resistance, displacement,
and separation between adjacent edges of
toggle switches conform to the criteria in
figure 12 of DOE STD-1062-DFT? (DOE-
STD-1062-DFT Dimensions: 5.2.3.3)

I Na

27.

Is an indication of control actuation provided
(e.g.. snap feel, audible click. associated or
integral light)? (DOE-STD-1062-DFT Positive
Indication: 5.2.3.4)

28.

Are toggle switches vertically oriented when
OFF is down and horizontal only for
compatibility with the controlled function or
equipment location? (DOE-STD-1062-DFT
Orientation: 5.2.3.5)

29.

Do the dimensions, resistance, displacement,
and separation between adjacent edges of
legend switches conform to the criteria in
figure 13 of DOE STD-1062-DFT? (DOE-
STD-1062-DFT Dimensions: 5.2.4.1)

30.

Unless otherwise specified are barriers
provided on critical switches and on switches
likely to be accidentally actnated? (DOE-STD-
1062-DFT Barriers: 5.2.4.2)

31,

When barriers are used do they have rounded
edges and are they prevented from obscuring
visual access to controls, labels, or displays?

(DOE-STD-1062-DFT Barriers: 5.2.4.2)

32.

Is the legend switch provided with a detente
or click for positive indication of switch
actuation? (DOE-STD-1062-DFT Other
Requirements: 5.2.4.3a)

33.

When touch sensitive switches are used is a
positive indication of actuation provided?
(DOE-STD-1062-DFT Other Requirements:
5.2.4.3a)

34,

Is the legend legible with or without intemal
illumnination? (DOE-STD-1062-DFT Other
Requirements: 5.2.4.3b)

35.

When the MTBF is less than 100,00 hours is
a lamp test or dual lamp/filament reliability
test provided for switches? (DOE-STD-1062-
DFT Other Requirements: 5.2.4.3c)
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:CRITERIA/ITEM - -

*| EQPT/AREA -|

S| NO~

WA

COMMENTS

36.

Are legend switch lamps replaceable from the
front of the panel by hand? (DOE-STD-1062-
DFT Other Requirements: 5.2.4.3d)

37.

Are legends or covers keyed or controlled to
prevent the possibility of interchanging the
legend covers? (DOE-STD-1062-DFT Other
Requirements: 5.2.4.3d)

38.

Is there a maximum of three lines of lettering
on the legend plate? (DOE-STD-1062-DFT
Other Requirements: 5.2.4.3¢)

39.

Are rocker switches used in lieu of toggle
switches when the toggle switch handle
protrusions might snag or when there is
insufficient panel space for separate labeling
of switch positions? (DOE-STD-1062-DFT
Use: 5.2.5.1)

40.

When the prevention of accidental actuation is
of primary importance are channel guards or
equivalent protective measures provided?
(DOE-STD-1062-DFT Accidental Actuation:
52.5.2)

41.

Is an indication of control actuation provided
(e.g. snap feel, audible click, associated or
integral light)? (DOE-STD-1062-DFT Positive
Indication; 5.2.5.3)

42,

Do the dimensions, resistance, displacement,
and separation between centers of rocker
switches conform to the criteria in figure 14
of DOE STD-1062-DFT? (DOE-STD-1062-
DFT Dimensions: 5.2.5.4)

43,

Are rocker switches vertically oriented with
OFF in the down position and horizontal only
for compatibility with the controlled function
or equipment location? (DOE-STD-1062-DFT
Qrientation: 5.2.5.5)

For areas in which ambient illumination will
provide display brightness below 3.5cd/m? is
the rocker switch internally illuminated?
(DOE-STD-1062-DFT Color and Illumination:
5.2.5.6)
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45.

When illuminated do rocker switch
digits/characters dimensions approximate the
following: height 0.2 (4.8 mm); height-to-
width ratio 3:2; height-to-stoke width ratio
10:1? (DOE-STD-1062-DFT Color and
Illumination: 5.2.5.6)

B

1 “COMMENTS

46.

Are alternate colors used to denote the ON
and OFF portions of a rocker switch? (DOE-
STD-1062-DFT Color and IHlumination:
5.2.5.6)

47.

When slide switch controls are used for
functions requiring more than two discrete
positions are the switches arranged in a matrix
to permit easy recognition of relative switch
settings? (DOE-STD-1062-DFT Use: 5.2.6.1)

48.

When mispositioning of controls is to be
avoided is the use of slide switches avoided?
(DOE-STD-1062-DFT Use: 5.2.6.1)

49.

When the prevention of accidental actuation is
of primary importance are channel guards or
other equivalent prevention mechanisms
provided? (DOE-STD-1062-DFT Accidental
Actuation: 5.2.6.2) :

50.

Do the dimensions, resistance, displacement,
and separation between centers of slide switch
handles conform to the criteria in figure 15 of
DOE STD-1062-DFT? (DOE-STD-1062-DFT
Dimensions: 5.2.6.3)

51.

Are detents provided for each slide switch
control setting? (DOE-STD-1062-DFT
Dimensions: 5.2.6.3)

52.

When slide switches are used does the
resistance gradually increase and then drop
when the switch snaps into position? (DOE-
STD-1062-DFT Dimensions: 5.2.6.3)

53.

Are the slide switches incapable of stopping
between positions? (DOE-STD-1062-DFT
Dimensions: 5.2.6.3)

54.

Where practicable are slide switches vertically
oriented and horizontal only for compatibility
with the controlled function or equipment
Iocation? (DOE-STD-1062-DFT Orientation:
5.2.6.4)
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| ‘sqpriares:| ves o

55. | Are slide switches involving more than two
positions designed to provide positive
indication of control setting? (DOE-STD-
1062-DFT Positive Indication: 5.2.6.5)

56. |Are push=pull controls used sparingly and for
applications in which such configurations are
typically expected? (DOE-STD-1062-DFT
Application; 5.2.7.1)

57. |Do push-pull control handles conform to
criteria in Table 11 DOE STD-1062-DFT?
(DOE-STD-1062-DFT Handle Dimensions:
52.7.2)

58. |Are push-pull control handles keyed to a non-
rotating shaft unless the control is to be used
for special application such as a combination
push-pull/rotate? (DOE-STD-1062-DFT
Rotation: 5.2.7.3)

59. |When a combination push-pull/rotate control
is used with a round style knob is the rim of
the knob serrated? (DOE-STD-1062-DFT
Rotation: 5.2.7.3)

60. | Are mechanical detents incorporated into
push-pull controls to provide tactile indication
of position? (DOE-STD-1062-DFT Detents:
5.2.74)

61. |Is the use, location, and operating axis of
push-pull controls precluded from the
possibility of the operator’s bumping a control
getting into or out of position? (DOE-STD-
1062-DFT Snagging and Inadvertent Contact:
5.2.7.5a)

62. |Is the use, location, and operating axis of
push-pull controls precluded from the
possibility of the operator’s snagging clothing,
communications cables, or other equipment
items on the control? (DOE-STD-1062-DFT
Snagging and Inadvertent Contact: 5.2.7.5b)

63. |Is the use, location, and operating axis of
push-pull controls precluded from the
possibility of the operator’s inadvertently
deactivating the control setting while reaching
for another control? (DOE-STD-1062-DFT
Snagging and Inadvertent Contact: 5.2.7.5¢c)
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Does the control pull towards the operator for
ON and away for OFF with clockwise for
actnation or increase for combination
pull/rotary switches? (DOE-STD-1062-DFT
Direction of Control Motion: 5.2.7.6)

COMMENTS

65.

Is the force required for pulling a panel
control with fingers less than 4 1bs and for
pulling a T-bar with four fingers less than 10
1bs? (DOE-STD-1062-DFT Resistance:
52..7)

Are rotary selector switches used for discrete
functions when three or more detented
positions are required? (DOE-STD-1062-DFT
Use: 5.2.8.1)

67.

Are the rotary selector switches designed with
a moving pointer and a fixed scale? (DOE-
STD-1062-DFT Moving Pointer: 5.2.8.2)

68.

Are moving pointer knobs bar-shaped with
parallel sides and with the index end tapered
to a point? (DOE-STD-1062-DFT Shape:
5.2.8.3)

69.

When a rotary switch is not visible to the
operator during normal system operations is it
designed to have no more than 12 positions?
(DOE-STD-1062-DFT Positions: 5.2.8.4)

70.

When a rotary switch is constantly visible to
the operator during normal system operations
is it designed to have no more than 24
positions? (DOE-STD-1062-DFT Positions:
5.2.84)

71.

When rotary switch positions are placed
opposite each other is the knob shaped to
preclude confusion as to which end of the
knob is the pointer? (DOE-STD-1062-DFT
Positions: 5.2.8.4a)

72.

Are rotary switches designed with resistance
that is elastic, building up than decreasing as
each position is approached so that the control
snaps into position without stopping between
adjacent positions? (DOE-STD-1062-DFT
Positions: 5.2.8.4b)
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CHECKLIST 9: HAND OPERATED CONTROLS

" - CRITERIA/ITEM .

Is a reference line provided on rotary controls
with at least 6:1 luminance contrast with the
control color under all lighting conditions?
(DOE-STD-1062-DFT Contrast: 5.2.8.5)

 |'Bopr/aREA| YES | NO

N/A

" COMMENTS

74.

Is the knob pointer mounted sufficiently close
to its scale to minimize parallax between the
pointer and the scale markings? (DOE-STD-
1062-DFT Parallax: 5.2.8.6)

75.

Do the dimensions, resistance, displacement,
and separation between adjacent edges of
areas swept by rotary selector switches
conform to the criteria in figure 16 of DOE
STD-1062-DFT? (DOE-STD-1062-DFT
Dimensions: 5.2.8.7)

76.

Are key=operated=switches (KOS) used
primarily to prevent unauthorized operation?
(DOE-STD-1062-DFT Use: 5.2.9.1)

77.

Do dimensions, displacement, and resistance
conform to the criteria in Figure 17 of DOE
STD=1062-DFT? (DOE-STD-1062-DFT
Dimensions: 5.2.9.2)

78.

When illumination is adequate is color used to
aid in identifying keys by function or location
with red reserved for emergency functions?
(DOE-STD-1062-DFT Color, Shape, and Size
Coding: 5.2.9.3a)

79.

When shape coding is used to identify a given
key by feel are sharp comers avoided? (DOE-
STD-1062-DFT Color, Shape, and Size
Coding: 5.2.9.3b)

80.

When size coding is used does it conform to
the height limits of Figure 17 of DOE
STD=1062-DFT and is it limited to no more
than two sizes? (DOE-STD-1062-DFT Color,
Shape, and Size Coding: 5.2.9.3¢c)

81.

Does the keylock switch include appropriate
positional markings and labels? (DOE-STD-
1062-DFT Markings and Labeling: 5.2.9.4)

82.

Do keys with teeth on both edges fit the lock
with either side up or forward? (DOE-STD-
1062-DFT Other: 5.2.9.5a)
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| soprarea] v

NO~

N/A

* . .COMMENTS

83.

Are keys with a single row of teeth inserted
into the lock with the teeth pointing up or
forward? (DOE-STD-1062-DFT Other:
5.2.9.5b)

Are locks oriented so that the key’s vertical
position is the OFF position? (DOE-STD-
1062-DFT Other: 5.2.9.5¢)

8s.

Is the keylock switch designed so that
normally the operator can not remove the key
from the lock unless the switch is turned
OFF? (DOE-STD-1062-DFT Other: 5.2.9.5d)

86.

Is activation of an item accomplished by
turning the key clockwise from the vertical
OFF position? (DOE-STD-1062-DFT Other:
5.2.9.5¢)

87.

Are knobs used when low force or precise
adjustments of a continuous variable are
required? (DOE-STD-1062-DFT Use:
5.2.10.1) )

88.

Is amoving knob with a fixed scale used in
preference to a moving scale with fixed
index? (DOE-STD-1062-DFT Use: 5.2.10.1)

89.

Are the dimensions of knobs within the limits
specified in Figure 18 DOE STD-1062-DFT?
(DOE-STD-1062-DFT Dimensions: 5.2.10.2)

90.

When panel space is extremely limited do
knobs approximate minimum values and is
resistance as low as possible? (DOE-STD-
1062-DFT Dimensions: 5.2.10.2)

91.

Are the resistance and separation between
adjacent edges of knobs within the limits
specified in Figure 18 DOE STD-1062-DFT?
(DOE-STD-1062-DFT Dimensions: 5.2.10.2)

92.

Are rotating knobs easily distinguished from
each other by sight and touch? (DOE-STD-
1062-DFT Knob Style: 5.2.10.3)
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* ' CRITERIANTEM'

93. |While ganged knob assemblies may be used if
panel space is at a premium is their use
avoided when accurate or rapid operations are
required or frequent changes are necessary or
gloves must be worn by the operator or
equipment is exposed to weather or equipment
is used under field conditions? (DOE-STD-
1062-DFT Application: 5.2.11.1)

94, |Do dimensions and separation conform to
Figure 19 of DOE STD-1062-DFT? (DOE-
STD-1062-DFT Dimensions: 5.2.11.2)

95. |Does resistance conform to requirements in
Figure 19 of DOE STD-1062-DFT and are the
knobs serrated? (DOE-STD-1062-DFT
Resistance: 5.2.11.3)

96. |Is an indexing mark or pointer provided on
each knob and is it clear which knob is
associated? (DOE-STD-1062-DFT Marking:
5.2.11.4)

97. |When each knob of a ganged assembly must
be related to an array of visual displays does
it conform to criteria in Figure 19 of DOE
STD-1062-DFT? (DOE-STD-1062-DFT
Knob/Display Relationship: 5.2.11.5)

98. |When it is critical to prevent inadvertent
activation of one knob as the other is being
advanced is a secondary knob control moved
designed into the operation? (DOE-STD-1062-
DFT Inadvertent Operation: 5.2.11.6)

99, |Are the thumbwheels oriented and moved in
the directions specified in Figure 20 of DOE
STD-1062-DFT? (DOE-STD-1062-DFT
Orientation and Movement: 5.2.12.2)

100. {Is the rim of the thumbwheel! serrated or
provided with a high-friction surface? (DOE-
STD-1062-DFT Tumning Aids: 5.2.12.3)

101. |Do dimensions, separations, and resistance
conform to criteria in Figure 20 of DOE STD-
1062-DFT? (DOE-STD-1062-DFT
Dimensions: 5.2.12.4)
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102.

Does marking and labeling conform to
requirements for visibility of markings and
legibility of label alphanumerics? (DOE-STD-
1062-DFT Labeling and Visibility: 5.2.12.5)

o nia_

COMMENTS

103.

Is a detente position provided for continuous
thumbwheels that have an OFF position?
(DOE-STD-1062-DFT Position; 5.2.12.6)

104.

Are keypads used when alphabetic or special
function information is to be entered into a
system? (DOE-STD-1062-DFT Use: 5.2.13.1)

105.

Are numeric keypads designed to either the
telephone or calculator style with the zero on
the bottom row? (DOE-STD-1062-DFT
Layout and Configuration: 5.2.13.2a)

106.

Do alphanumeric keypads conform to the
standard "QWERTY" arrangement? (DOE-
STD-1062-DFT Layout and Configuration:
5.2.13.2b)

107.

Are two-dimensional cursor controls provided
for text processing applications? (DOE-STD-
1062-DFT Layout and Configuration:
5.2.13.2¢)

108.

When systems contain more than one keypad
is the same configuration for alphanumeric,
numeric, and special function keys maintained
throughout the system? (DOE-STD-1062-DFT
Multiple Keypads: 5.2.13.3)

109.

Do keypads provide feedback to inform the
operator whether the key was activated,
whether the intended key was pressed, and
what the next operation may be (when
applicable)? (DOE-STD-1062-DFT Feedback:
5.2.13.4)

110.

Are the dimensions of actuators sufficiently
high to permit error-free manipulation by the
operator when using some commonly
available stylus? (DOE-STD-1062-DFT
Dimensions: 5.2.14.2a)

111.

Is the resistance of the actuator sufficiently
high to avoid inadvertent actuation under
expected conditions? (DOE-STD-1062-DFT
Dimensions: 5.2.14.2b)
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112.

When actuators are slide-type do they have
sufficient travel to permit easy recognition of
switch setting with a minimum travel of twice
the length of the actuator? (DOE-STD-1062-
DFT Dimensions; 5.2.14.2c)

113,

When actuators are rocker-type is the actuated
wing flush with the surface of the module?
(DOE-STD-1062-DFT Dimensions: 5.2.14.2c)

| EQPTIAREA |

| Na

COMMENTS " -

114.

Do actuators have sufficient separation to
permit error-free manipulation by the
operator? (DOE-STD-1062-DFT Dimensions:
5.2.14.2d)

115.

Is the surface of the actuator indented to
accept the point of the stylus and is the
indentation sufficiently deep to avoid slippage
of the stylus during manipulation? (DOE-
STD-1062-DFT Shape: 5.2.14.3)

116.

Are Ievers used when large amounts of force
or displacement are involved or when
multidimensional movements of controls are
required? (DOE-STD-1062-DFT Use:
5.2.15.1)

117.

When several levers are grouped in proximity
to each other are the lever handles coded?
(DOE-STD-1062-DFT Coding: 5.2.15.2)

118.

Are all levers labeled as to function and
direction of motion? (DOE-STD-1062-DFT
Labeling: 5.2.15.3)

119.

When levers are used to make fine or
continuous adjustments is support provided for
the appropriate limb segment? (DOE-STD-
1062-DFT Limb Support: 5.2.15.4)

120.

Is the length of a lever determined by the
mechanical advantage needed? (DOE-STD-
1062-DFT Dimensions: 5.2.15.5)

121.

When the lever or grip handle is spherical
does its diameter conform to the criteria in
Figure 21 of DOE STD-1062-DFT? (DOE-
STD-1062-DFT Dimensions: 5.2.15.5)
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EQPT/AREA |1

S| NO "

NA

" :COMMENTS

Is the resistance incorporated in a lever within
the limits indicated in Figure 21 of DOE
STD-1062-DFT? (DOE-STD-1062-DFT
Resistance: 5.2.15.6)

123.

Does the control displacement (for the seated
operator) and separation conform to the
criteria in Figure 21 of DOE STD-1062-DFT?
(DOE-STD-1062-DFT Displacement and
Separation: 5.2.15.7)

124.

In general are confrols requiring operator
forces exceeding the strength limits of the
lowest segment of the expected user
population avoided? (DOE-STD-1062-DFT
Use: 5.2.20.1)

125.

Are high-force controls avoided except when
the operator’s nominal working position
provides proper body or limb support? (DOE-
STD-1062-DFT Use: 5.2.20.1)

126.

Are sustained high-force requirements
avoided? (DOE-STD-1062-DFT Use:
5.2.20.1)

127.

When arm, hand, and thumb-finger controls
requiring high control forces are used does the
strength required conform to values in Figure
22 of DOE STD-1062-DFT? (DOE-STD-
1062-DFT Arm, Hand, and Thumb-Finger
Controls: 5.2.20.2)

128.

Are miniature controls used only when severe
space limitations exist? (DOE-STD-1062-DFT
Use: 5.2.21.1)

129.

Are miniature controls avoided when available
space is adequate or when heavy gloves or
mittens will be worn? (DOE-STD-1062-DFT
Use: 5.2.21.1)

130.

When design constraints dictate the use of
miniature controls are the dimensions and
separations of the controls the maximum
permitted by the available space? (DOE-STD-
1062-DFT Dimensions: 5.2.21.2)
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132.

CHECKLIST 9: HAND OPERATED CONTROLS

Does the resistance and displacement of
miniature controls conform to the criteria
specified for standard size of that type
control? (DOE-STD-1062-DFT Dimensions:

5.2.21.2)

Do other design considerations (e.g. labeling,

orientation) conform to the requirements
specified for the standard size of the confrol?
(DOE-STD-1062-DFT Other: 5.2.21.3)

ettt ————————
T —————————
P e ————————————

*% COMMENTS

133.

Are cranks used for tasks requiring many
rotations of a control particularly where high
rates or large forces are involved? (DOE-
STD-1062-DFT Use: 5.2.22.1)

134.

Is the crank grip handle designed so that it
turns freely around its shaft? (DOE-STD-
1062-DFT Grip Handle: 5.2.22.2)

135.

Do the dimensions, resistance, and separation
between adjacent swept circular areas of
cranks conform to the criteria in Figure 23 of
DOE STD-1062-DFT? (DOE-STD-1062-DFT
Dimensions: 5.2.22.3)

136.

If a crank handle could become a hazard to
persons passing by or it is critical that the
handle not be inadvertently displaced is a
folding handle type control used? (DOE-STD-
1062-DFT Folding Handle: 5.2.22.4)

137,

Are folding handle controls designed so that
the handle is spring-loaded to keep it extended
in the cranking position when in use and
folded when not in use? (DOE-STD-1062-
DFT Folding Handle: 5.2.22.4)

138,

In applications where resistance is light is the
crank balanced to prevent the handle weight
from turning the crank from its last setting?
(DOE-STD-1062-DFT Crank Balance:
5.2.22.5)

139,

Are handwheels designed for nominal two-
hand operation used when the breakout or
rotational forces are too high to be easily
overcome with a one-handed control? (DOE-
STD-1062-DFT Use: 5.2.23.1)
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'} COMMENTS

140.

Is knurling, indentation, high-friction covering,
or a combination of these built into the
handwheel to facilitate operator grasp? (DOE-
STD-1062-DFT turning aids: 5.2.23.2)

141.

Are spinner handles avoided where the
projecting handle is vulnerable to inadvertent
displacement or it creates a safety hazard?
(DOE-STD-1062-DFT Spinner Handles:
5.2.23.3)

142,

Except for valves do handwheel controls
rotate clockwise for ON or INCREASE and
counterclockwise for OFF or DECREASE?
(DOE-STD-1062-DFT Direction of
Movement: 5.2.23.4)

143.

Do control dimensions, resistance,
displacement, and separation between edges of
adjacent handwheels conform to the criteria in
Figure 24 of DOE STD-1062-DFT? (DOE-
STD-1062-DFT Dimensions: 5.2.23.5)
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Figure 10: Pushbuttons (finger or hand operated).

Fingertip Single Single Finger | Different Thumb or
Finger Sequential Fingers Palm
D, Diameter
Minimum 10 mm - - - 19 mm
(0.37 in.) (0.75 in.)
Maximum 25 mm —— S — -—
(1 in.)
S. Separation
Minimum ~—- 13 mm 6 mm 6 mm 25 mm
(0.5 in.) (0.25 in.) (0.25 in.) (1in.)
Preferred -~ 50 mm 13 mm 13 mm 150 mm
(2 in.) (0.5 in.) (0.5 in.) (6 in.)
Resistance
Minimum -— 28N - 14N 28N
(10 oz) (5 02) (10 02)
Maximum — 1IN - 5.6 N 23N
(40 o02) (20 oz) (80 oz)
A, Displacement
Minimum 2 mm - - —— 3 mm
(0.08 in.) (0.12 in.)
Maximum 6 mm - - - 3.8 mm
(0.25 in.) (1.5 in.)
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Figure 11: Discrete thumbwheel control.

D L Trough W H S
Diameter Distance Width Depth Separation | Resistance
Minimum 30 mm 11 mm 3 mm 3 mm 10 mm 1.7N
(1.13 in.) (0.44 in.) (0.13 in.) (0.13 in.) (0.41 in.) (6.02)
Maximum 75 mm 19 mm - 13 mm - 5.6 N
(3in.) (0.75 in.) (0.5 in.) (20 oz)
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Figure 12: Toggle switches.

//
V7
)

Dimensions Resistance o Displacement
between positions
L, Arm length D, Small Large Two Three

* T Co'}l.trol Switch Switch | Positions | Positions
ip
Minimum 13 mm 38 mm 3 mm 28N 28N 30° 17°
(0.5 in.) (1.51in.) (0.13in.) | (100z) | (10. 02)
Maximum 50 mm 50 mm 25 mm 45N 11N 80° 40°
(2 in.) (2 in.) (1in.) (16 o0z) (40 oz)
Optimum - -— -— -— e —— 25°
S, Separation

Single finger operation Single finger Simultaneous

¥ Sequential Operation by
Operation Multiple Fingers

..

Minimum 19 mm (0.75 in.) 25 mm (1 in.) 13 mm (0.5 in.) 16 mm (0.63 in.)
Optimum 50 mm (2 in.) 50 mm (2 in.) 25 mm (1 in.) 19 mm (0.75 in.)

* Use by bare finger
T Use with heavy glove
1 Using a lever lock toggle switch
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Figure 13: Legend Switch.

S, S, A, Barriers
Size Displacement
B, B4 Resistance
Minimum 19 mm’ 3 mm' 3 mm 5 mm 2.8 N*
(0.75 in.) (0.13 in.) (0.13 in.) (0.20 in.) (10 oz)
Maximum 38 mm 6 mm 6mm 6mm 16.7 N
(1.5 in.) (0.25 in.) (0.25 in.) (0.25 in.) (60 oz)

o 15 mm (0.60 in.) where switch is depressed below the panel
T 5 mm (0.20 mf) for positive position switches

i 5.6 N (20 o0z2)

NOTE:

or use in movmg vehicles
Bw also refers to switch separation
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Figure 14. Rocker Switches.

Standard rocker
switch: Use as
alternative two-
span.toggle
switch to provide
labeling surface
and ease of color
coding.

Alternate
(contrast) color
for "on" versus
“off" to provide
conspicuous cue

Narrow
width,
especially
desirable for
“tactile
definition
with gloves.

of switch position.

llluminated "on"

off

on [|—L

e
rocker desirable
as second
feedback cue.
Angular Separation
H, Displace- (center-to-center)
w, L, Depressed ment
Width Length Resistance Height o, Angle S, S,
(bare (gloved
hand) hand)
Minimum 6 mm 13 mm 28N . |- 3mm 30° 19 mm 32 mm
(0.25 in.) (0.5 in.) (10 oz) (0.125 in.) (0.75 in.) | (1.25in.)
Maximum . _ 1IN - - - -
(40 oz)
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