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FOREWORD

1. This standard is approved for use by all Departnments and
Agenci es of the Departnent of Defense (DoD).

2. This standard replaces ML-1-28947C. |In accordance with
Acquisition ReformlInitiatives the preparing activity deci ded the
information concerning illustrations for stock list publications
woul d be best suited as a Standard Practice and not as a
specification because it describes "admnistrative" type
informati on regardi ng data acqui sition and i nposes requirenents
on vendors and is used by vendors.

3. Changes from M L-1-28947C to this standard are nostly due to
restructuring the format in accordance with M L-STD- 962C

4. Beneficial comments (recomendations, additions, deletions)
and any pertinent data which may be of use in inproving this
docunent shoul d be addressed to: Commander, Marine Corps Systens
Command, Code PSE-D, 2033 Barnett Avenue, Suite 315, Quantico, VA
22134-5010, by using the Standardi zation Docunent | nprovenent
Proposal (DD Form 1426) appearing at the end of this docunent or
by letter.
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1. SCOPE

1.1 Scope. This standard establishes the essential requirenents
for the preparation of illustrations intended for use with
manual s prepared by or for the Marine Corps in production of
repair parts stock list publications. This includes both
stand-al one Marine Corps Stock Lists (SL-3 and SL-4) and the
illustrations used in the repair parts list that are part of a
techni cal manual (&P's). It furnishes guidance in planning and
selecting style and type of illustration, and establishes
requirenents for materials sizing, identification, and for the
packagi ng of illustrations.

2. APPLI CABLE DOCUMENTS
This section is not applicable to this standard.
3. DEFI NI TI ONS

3.1 Abbreviations and acronyns used in this standard. The
acronyns used in this standard are defined as foll ows:

a. CAD -  Conputer Aided Drafting

b. DoD - Departnent of Defense

C. DPI - Dots per Inch

d. ILSP - Integrated Logistics Support Plan

e. PPL -__Provisioning Parts List

f. PLISN - Provisioning Line Item Sequence Nunber

3.2 Arrow. A straight black line wth an arrowhead on one end,
extending froman illustration reference to a part or assenbly
desi gnated by the arrowhead point (see figure 3).

3.3 Assenbled view. A pictorial representation of an exterior
vi ew of the assenbl ed equi pnent w t hout shadi ng.

3.4 Callout. A nunber used to identify a part on an
illustration.
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3.5 Copy print. A high quality reproduction of the
illustration. Illustrations produced on a conputer should be
printed on a printer that: (1) has a mninumprinting resolution
of 400 dots per inch (DPl) and (2) is able to produce sharp, well
defi ned canera-ready quality prints.

3.6 Exploded view A pictorial representation of the equi pnent
showi ng parts or conponents in proportionate size, and grouped in
proper relation on a line-of-assenbly axis to show assenbly or

di sassenbl y.

3.7 Flowline. A dashed line (depicted as a common center |ine)
used on an exploded viewillustration to rel ate di sassenbl ed
parts to each ot her

3.8 Lead illustration. An illustration in the front of a
publication showing the end itemin a three-quarter front or rear
Vi ew.

3.9 Leader line. A straight black |line w thout an arrowhead
extending froma callout to a part or point identified.

3.10 _Legend. A tabular identification of all illustrated parts
or items. The |legend shall provide the followi ng information for
each figure: (1) the figure key callout, (2) the nane of the
item and (3) the line item nunber.

3.11 Line illustration. An illustration prepared in black and
white by neans of ink, filmlead, or Conputer Aided Drafting
(CAD) system representing the subject by nmeans of |ines that
wi |l produce a clear, sharp black Iine image when reproduced.

4. GENERAL REQUI REMENTS
4.1 Restrictions. Illustrations prepared in accordance with

this standard shall not enploy the follow ng techni ques or
met hods:

a. The use of color.

b. The pl acenment of captions or figure titles on
illustrations.

C. The use of credit |ines, trade nanes, manufacturers' or
di stributors' nanes, synbols, or tradenmarks.

2
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d. The use of cartoons.

e. The use of borders around a single illustration shal
not be used, but borders may be used to separate nulti-section
illustrations on the sane page (see figure 10).

f. The use of photographs (half tone type) for
illustrations.

4.2 Planning the illustrations. Illustrations shall be
carefully planned to furnish a pictorial identification of parts,
tools, and/or equipnent, insuring all inportant details are
shown. The m ni mum nunber of illustrations essential for such

pur poses shall be used.

4.2.1 Method of illustrating. Existing and avail abl e
illustrations shall be used where the planned illustrations are
identical and they neet the requirenments of this standard. Al
illustrations prepared shall be three-di nensional |ine
illustrations except for printed wiring boards and cables. These
itens do not require a three-dinensional illustration.

4.2.1.1 Line illustration. The conception and treatnent of a
line illustration should be such to show the subject clearly and
concisely. In the preparation of the line illustrations,

drafting practices that are used in high-grade conmerci al
i nstruction books shoul d apply.

4.2.1.2 Sizing of illustrations. An illustration shall be sized
to ensure the nost efficient use of space in the final
publication. An illustration shall be of sufficient size to
provide clarity and legibility. The sizing of an illustration

will be determned by (1) the nunber of parts to be called out
and, (2) the detail required to show how an assenbly is put
t oget her.

4.2.1.3 Assenbled view (end item). A pictorial representation
of the end itemused as the lead illustration to identify the
equi pnent covered by the publication (see figure 1). Wen two or
nmore overall views of the equipnent are required, the views shal
be selected to reveal different aspects of the equipnent or to

di spl ay surfaces of the assenbl ed equi pnment which have uni que and
distinctive features. An assenbled view may al so be used with an
expl oded view to show the relationship of exploded parts to a
conponent (see figure 2).

3
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4.2.1.4 Exploded view. A conplete parts breakdown of an
assenbly or conponent used to identify all individual parts (see
figure 2). A partial disassenbly nmay be used when identical
parts are attached to a common chassis or panel and the display
of the one part is typical of the other. For exanple, when
show ng hardware, if all are identical then you may show one
expl oded (screw, washers and nut) and the others in place. Parts
in an expl oded view shall be arranged in correct disassenbled
position and in proportional size to each other. The spacing of
parts in an expl oded view shall achieve maximumclarity with
econony of space. Flow lines shall be used to relate the

expl oded parts to each other

4.2.1.5 Cutaway view. Wth the outside of an itemor assenbly
clearly shown so it may be identified, part of the outer shell or
housing is "cut away" clearly show ng parts that are on the
inside (see figure 3).

4.2.1.6 Phantomview. There are tw types of phantom vi ews.

(1) Showi ng an item phantoned in place for |ocation or reference.
(2) Illustrating the exterior of an assenbly or parts as through
clear material with the exterior phantoned and the interior parts
or itenms with bold solid |ines. Phantomlines are shown as
dashed lines (see figure 4).

4.2.1.7 lllustrations other than expl oded views. There is no
requi renment to show expl oded views of assenblies and conponents
whi ch are of basically electronic itens such as printed circuit
boards and cables. These itens require an orthographic view

illustration with | eader lines and callouts for each item shown

on the illustration. |Illustrations requiring nultiple sheets to
clearly show all conponents shall have a |location indicator in
t he upper left corner of each sheet showing the area illustrated

(see figure 5).

4.2.1.8 Collection type illustration. An illustration used for
show ng groups of itens, systens, nmjor conbinations of

equi pnent, vehicles, tools, sets, or any assortnents used in a
conponents list (SL-3) (see figure 6).

4.2.1.8.1 Conponent set illustration. An illustration used for
showi ng a conponent set depicting the enpty container and all the
conponents grouped nearby in an orderly manner (see figure 7).
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4.2.1.9 Conbinations of types of illustrations. An illustration
may be used to conbine two or nore types of views to clarify
pictorial data. For exanple, an exploded view illustration may

al so show a small assenbl ed view for the purpose of establishing
a location or reference (see figure 8).

4.2.1.10 _lllustrations for repair parts list. Repair parts
illustration shall be sized (7 x 8.5 inches) for printing a ful
vertical or horizontal page. In manuals prepared by a
contractor, the illustrations shall be sized to allow space for a
| egend on the sane page, providing no nore than 10 callouts are
required to identify the parts. These | egends shall be |ocated
entirely above or below the space occupied by the line art (see
figure 3). Were the inclusion of such a legend is not feasible

because of insufficient space on the illustration page, the
|l egend will be placed on the page facing the illustration.
4.2.1.11 Conponents of an end item A conponent illustration

shal |l be used to show all conponents and accessories that are
part of the end item (see figure 9).

4.3 Recycled, recovered, or environnentally preferable
materials. Recycled, recovered, or environnentally preferable
materials should be used to the maxi num extent possible provided
that the material neets or exceeds the operational and

mai nt enance requi renents, and pronotes econom cal |y advant ageous
life cycle costs.

5. DETAI LED REQUI REMENTS

5.1 Basic illustration materials. Illustrations that are
produced on a drawi ng board shall be prepared on durable materi al
such as vellum which wll provide a white background when
reproduced photographically. Illustrations produced on a
conputer should be printed on a printer that: (1) has a m ni num
printing resolution of 400 DPI, and (2) is able to produce sharp,
wel | defined canera-ready quality prints.

5.2 Line weights. Lines shall have sufficient weight and size
to ensure good reproduction. Darker or heavier lines on the
out side of objects nmay be used to give formand depth; however,
overenphasi s by shading shall be avoi ded.

5.3 Flow lines. The relationship of parts on an expl oded view
illustration shall be aided by the use of flowlines. Flowlines

5
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shal | be used where they assist in locating parts (see figure 10)
or where the main line of exploded parts has been broken into two
or nore groups for convenience or |ayout on the page.

5.4 Callouts and | eader lines. Callouts consisting of nunbers
only shall be used with leader lines on the illustration. A part
shall be called out by the | eader |ine touching the part and
extendi ng clear of the assenbly for placenent of the callout.

5.4.1 Assignnent of callouts. Callouts on an illustration shal
be Arabic nunerals in sequence, starting with nunber one. These
cal l out nunbers shall be placed in a clockw se nunerical sequence
around the illustration beginning at the 11 o' cl ock position.
Parts grouped together by a bracket to show relationship within
an assenbly or subassenbly shall have callout nunbers in the

cl ockwi se manner starting with the callout for the assenbly or
subassenbl y, then going inside the bracket to identify each item
of the assenbly. An assenbly which is shown on the illustration
but broken down on a subsequent figure shall be referenced to the
subsequent figure and shall not be identified by a callout (see
figure 3). If a figure has nore than one sheet, the callouts
should start with one on the first sheet and continue at 11

o' clock on the next sheet with the next highest nunber (see
figure 5).

5.4.2 Cross reference list. A cross reference list is a tabular
identification of illustrated parts. The contractor shal

furnish a typed cross reference list on a separate sheet for each
figure. The cross reference |ist shall provide the follow ng
information: (1) the figure key callout fromthe illustration,

(2) the conplete noun name for the itemas shown in the

provi sioning data, and (3) the provisioning line item sequence
nunber ( PLI SN).

5.4.3 ldentical parts. Identical parts within a figure wll be
identified by the sane callout. However, on a nulti-subassenbly
illustration, identical parts within a bracket will have a
different callout. For exanple, a screw used in an assenbly
shall have a different callout than the sanme screw used in a
subassenbly on the sane figure (see figure 10).

5.4.4 Applying callouts with I eader lines. Leader |ines shal
be straight wi thout crossing other |eader lines and (if
necessary) may contain only one bend. Callouts and | eader |ines
shall be placed in a |ogical arrangenent to prevent |ong |eader

6
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lines and crowding of the illustration. Leader |ines should not
run parallel to flow and axis lines or at an angle which may
cause confusion with the object lines on the illustration.

Leader lines should be of a good consistency and size but should
not overpower the artwork. Wen a |eader |ine nust cross an
object line(s), a "white shadow' shoul d appear along the

upper nost edge of the |eader line to ensure that the correct item
is called out. Special care should be taken to ensure that the

| eader line(s) and their "white shadows"” do not obscure inportant
details. Leader lines should be the sanme size throughout the
illustration package.

5.4.5 Callout size and typeface. Typeface used for callouts
shal |l be of nechanical type and shall not be freehand. Typeface
of hel vetica nedium or equal should be used. Callouts should be
7 point in size.

5.5. Identifying illustrations. The figure title and nunber
shoul d appear on each page of each figure outside the inmage area
for prelimnary and final illustrations.

5.5.1 Figure nunber. Each illustration should be identified by
a figure nunber of Arabic nunerals, assigned in consecutive
sequence within a single publication. Figures should be
sequenced in a fashion follow ng the order of the provisioning
parts list (PPL). For exanple, figure 1 should be the end item
with no callouts. Figure 2 should be the end item expl oded with
itenms called out that are first in the PPL and are not broken out
|ater as an assenbly. Figure 3 should be the first assenbly
broken down in the PPL. Figure 4 and all other figures as needed
should follow the order of the PPL. The assenblies in each
figure should be broken down conpletely before going on to the
next figure.

5.6 Reproduction of illustrations. |Illustrations shall be
reproduced in accordance with high quality commercial standards.
Wor kmanshi p and materials shall contribute to copy prints which
accurately and clearly reproduce the original illustrations.

5.7 Sanple illustrations. At the request of the procuring
activity, the contractor shall furnish artwork sanples
representative of the contractor's preparation techni ques (a
package of sanple docunentation). Artwork shall have each item
identified by figure key callout cross referenced to the
applicable line itemas identified in the PPL. A cross reference

7
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listing shall acconpany each illustration that contains callouts.
The artwork shall consist of a breakdown of the equi pnent under
contract. The sanple illustrations will be reviewed with the

techni cal docunent ati on.

5.8 Prelimnary illustrations. The contractor shall furnish, in
accordance with the provisioning performance schedul e required by
the Integrated Logistics Support Plan (ILSP), two copies of each
illustration prepared for the end item assenblies and conponents

under contract. Assenblies and conponents shall be illustrated
to the degree required to identify the parts of such assenblies
and conponents listed in the PPL. Each figure shall include a

cross reference |ist when callouts are required.

5.9 Final illustrations. Upon receipt of the prelimnary
illustration approval fromthe procuring activity, the contractor
shall proceed with the preparation of the final illustrations.
The final illustration package shall consist of three 8-1/2 x 11
i nch canera-ready copies of the finalized original illustrations
with a maxi numimage area of 7 x 8-1/2 inches, and three copies
of the cross reference lists of all the finals. Final
illustrations shall be submtted in accordance with the
provi si oni ng performance schedul e required by the contract.

6. NOTES

(This section contains information of a general or
expl anatory nature which may be hel pful, but is not mandatory.)

6.1 Intended use. The illustrations furnished under this
standard are intended for use in the preparation of illustrated
technical repair parts publications and conponents lists, and for
ot her identification purposes.

6.2 Subject term (keyword) listing.

Cut away Vi ews

Dr awi ngs

Phant om vi ew
Phot ogr aphs
Techni cal manual s
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Fl GURE 1. End itemline illustration.

10
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Fl GURE 2. Expl oded view, line illustration.

11
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TYPE 2

FIGURE 4. Types of phantom vi ews.
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Fl GURE 6. Col |l ecti on type.
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Fl GURE 7. Component set.
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Fl GURE 8. Conbi nation of types of illustrations.
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Conponents of an end item

FI GURE 9.
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1. DOCUMENT NUMBER 2. DOCUMENTDATE (YYMMDD)
MIL-STD-3002(MC) 980805

3. DOCUMENT TITLE PREPARATION OF ILLUSTRATIONS FOR STOCK LIST PUBLICATIONS)

4. NATURE OF CHANGHdentify paragraph number and include proposed rewrite, if possible. Attach extra sheets as needed.)

5. REASON FOR RECOMMENDATION

6. SUBMITTER

a. NAME (Last, First, Middle Initial)

b. ORGANIZATION

c. ADDRESS (Include Zip Code)

d. TELEPHONE (Include Area Code) 7.DATE SUBMITTED
(1) Commercial (YYMMDD)

(2) AUTOVON
(if applicable)

8. PREPARING ACTIVITY

NAME COMMANDER
MARCORSYSCOM, PSE-D

b. TELEPHONE Include Area Code)
(1) Commercial (2) AUTOVON
(703) 784-4584 278-4584

c. ADDRESS (Include Zip Code)
2033 BARNETT AVE, SUITE 315
QUANTICO, VA 22134-5010

IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
DEFENSE QUALITY AND STANDARDIZATION OFFICE
5203 Leesburg Pike, Suite 1403, Falls Church, VA 22401-3466
Telephone (703) 756-2340 AUTOVON 289-2340
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Previous editions are obsolete. 198/290




