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THE PREPARATION OF REPORTS

This report is intended to serve as a guide in
producing high-quality, uniform reports at the Oak
Ridge National Laboratory. In any research labo
ratory the product is basic information or tech
nology, which must be recorded in report form,
primarily for the dissemination of the information,
but, also, for a permanent record. Since reports
are the ma|or physical product of research, and
ORNL reports represent the Laboratory to the
people at other AEC installations and in industry,
these reports obviously should be in the best form
consistent with reasonable economy.

A service group, known as the Information and
Reports Division has been organized to obtain
uniform reports at ORNL. Figure 1 shows the
organization of this division, which prepares for
reproduction, reproduces, and distributes all re
ports that are circulated outside the Laboratory.

The preparation of the master copies of ma|or
reports from rough draft form is accomplished in
the Technical Publications Department. Editorial,
drafting, illustration, proofreading, composition,
and make-up services are provided for the Labo
ratory by this group.

The master copies of major reports are printed
by the Reproduction Department by the photo-offset
process. Other reproduction processes currently
available are Ozalid, photostat, and offset printing
from Multilith paper plates.

Finished reports are distributed by the Central
Files Department, and a limited number of copies
are stored. This department is also responsible
for the storage of all master copies of the various
documents.

Figure 2 outlines the work involved in publishing
a typical report by the photo-offset process. This
may appear to be a cumbersome procedure, but
experience has dictated this minimum for obtaining
high-quality work. It has been demonstrated that
good illustrations cannot be made without this
work sequence, regardless of the type of process
used on the text.

There are many satisfactory ways to prepare a
good report, and the style of the report varies
widely with personal opinions and tastes. How
ever, it is most desirable that uniform practices
be used in the preparation of ORNL reports. The
style currently in use has been reviewed by many
technical people throughout the country, and, in
general, it has received very favorable comment.

Some phases of style selection can be based
upon technical considerations. This is true of the

selection of the two-column style/ '*' currently
in use. Various studies have shown that this

column width reduces reading time and improves
over-all readability. Type faces are selected for
appearance and readability,' ' ' and to obtain a
maximum amount of copy on a fixed page size.

One of the ma|or features of a good technical
report is simplicity. Most engineering or research
schools touch on the matter of simplicity at some
point in their respective cumculums. However,
the complexities encountered in many technical
fields have a tendency to creep into the over-all
style of reporting. Of all the fields of endeavor,
it certainly is most appropriate for the engineering
and research fields to present to the reader the
simplest and most forthright reports possible.

PLANNING THE ROUGH DRAFT

Writing Procedure. In the course of writing a
report, the author normally includes the following
steps (1) investigation and study, (2) outline,
(3) rough draft, (4) review. The investigation usu
ally involves compiling data and making literature
surveys prior to and during the course of an ex
periment or test. The collected results should be
carefully analyzed to avoid the use of fragmentary
or disorganized information and to determine the
most effective outline for presentation. The rough
draft should be prepared directly from the outline,
and particular attention should be given to the
technical accuracy of statements made. Good sen
tence structure and grammar are desirable but, if
poor, can be corrected by the editorial personnel.
After completion of the rough draft, the entire
document should be reviewed critically, with em
phasis on the technical content. Reports to be
distributed externally will be impartially reviewed
by the editorial staff of the Technical Publications
Department, if desired. Recommendations for re
visions will be discussed with the author prior to
make-up and printing of the document.

Component Parts. The main parts of a report are
the title, abstract, introduction, body, conclusion,
summary, and appendix. Not all these parts need
be used in a report, and a |udicious choice of
which should be used is essential.

(1)J. Research Nat. Bur. Standards 48, No. 5, 349-398
(1952)

(2)J Aeronaut So 19, No. 7, 433-504 (1952).
(3)'J Apphed Phys. 23, No. 7, 701-804 (1952).
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Many reports have fallen into an academic rut
because an attempt has been made to utilize and
contain all these parts and their titles physi
cally in one document. Such reports are difficult

to digest and many readers often give up after
partial perusal. A good report should serve all
interests equally. The busy executive should be
able to read a concise summary that states the
problem and ma|or findings and gives enough back
ground information to tie the sub|ect to associated
interests. The technical or research readers

should be able to obtain a summarized or a com

plete picture, as desired. This can be accom
plished by separating the detailed experimental
procedures and results and appended material from
the general discussion in the body of the text.
Although these types of material should be obvi
ously separated, they should occur in appropriate
relationship to other experimental or detailed
material.

Lengthy Reports. In lengthy reports covering
projects or extensive sub|ects, a desirable outline
is the following

1. Summary
2. Introduction

3. Body
4. Conclusions (where required)

In the lengthy report, the summary is a very
significant part, since an abstract would be diffi
cult to prepare and would be of questionable value.
In the summary, the ma|or conclusions should be
stated to provide the reader with an over-all picture
of the status of the pro|ect or the results of a
study. In pro|ect reports covering many fields
and sub|ects, the report should be sectionalized
and a brief summary included in the beginning of
each ma|or section. The brief summaries should
supplement but not replace the general over-all
pro|ect summary. In these complex reports, a high
degree of readability will be achieved by treating
each ma|or sub|ect as a short report.

The use of appendixes to a lengthy report
should be minimized or eliminated. A more modern

approach to the problem of appended material or
detailed experimental results is to retain the ma
terial in the body of the report and use smaller
type' ' to separate it from the general discussion
in that section. Such a presentation has the ad
vantage of retaining detailed information in its
proper place while allowing the reader to pass
over such information if he desires a more general
review of the report.

Chemistry Division Quarterly >,Progress Report for
Period Ending December 31, 7957, ORNL-1260, p 58-65,
89.



Medium-Length Reports. In medium-length topi
cal reports, a good order for the parts is the fol
lowing

1. Summary
2. Introduction

3. Body
4. Conclusions (where required)

If separate conclusions are incorporated in the
report, the summary should contain a generalized
statement of the conclusions. Conclusions should

not be handled as a separate part of the report
unless they are lengthy or there are many indi
vidual minor conclusive statements that would

make the summary too bulky. Appended material
should be fitted appropriately into the body of the
report.

Short Reports. In short topical reports, an ideal
choice for the order of the parts is the following

1. Summary
2 Introduction and body

In these reports, the summary serves equally well
as an abstract, and the author's conclusions may
be contained therein. Introductory material, if
required, should be the opening paragraphs of the
body of the report. This type of report, when
properly prepared, should be the most easily read
document an author can produce.

In all reports the summary should show as a
physical title. In a few special cases in which
appended material must be included as such, the
appendix should also show as a physical title.
Introduction and conclusion should appear as
physical titles only in cases in which the sub|ect
matter demands it.

References are a necessity in technical reports,
and authors should be careful to give adequate
information. As a minimum, a reference should
include author's name, title of report or publi
cation, report number, and page number.

ILLUSTRATION

Illustrations are art essential part of any report.
In many cases a good illustration conveys much
more information than many pages of written matter
describing the same data. Each illustration must
be an integral part of the report and should be
discussed or appropriately referenced in the text.
Authors should weigh the value of each illustration
in the over-all report and use only those that make
a positive contribution.

Certain limitations in size are imposed on all
illustrations used in reports by the equipment
available for photo-offset reproduction. The maxi
mum finished size of any illustration cannot be
more than 11 by 17 in., including margins and
binding edge. Each illustration will be sized
before the master copy is prepared, the size is
determined by the value of the illustration in the
copy or by its physical limitations. In general, it
is good practice to minimize the number of fold-in
(11 by 17 in.) illustrations.

Large illustrations may be used for special work,
other than reports. In all cases in which illus
trations larger than 11 by 17 in. are required a
photographic or Ozalid process must be used for
reproduction. Large illustrations are expensive,
and to |ustify this expense they should show
information definitely unobtainable from a smaller
print.

Usually, reports that contain a large number of
illustrations over 11 by 17 in. are poorly prepared.
Large drawings containing construction details
are out of place in most reports. A general picture
or drawing, with additional small sketches of
special details, is preferable Readers requiring
additional information for construction or study
may obtain a set of larger prints designed for that
purpose.

Centralizing illustration and drafting service is
necessary for obtaining uniform, high-quality work.
In a centralized unit, standards are easily main
tained, and personnel and equipment can be used
efficiently.

In various types of line-cut illustrations, the
weights of lines used will determine the over-all
clarity of presentation. Properly drawn, thin, India-
ink lines are the most satisfactory for good re
duction and faithful reproduction. Many illus
trations are made in rather large sizes for ease in
drawing and lettering and then reduced.

In the following pages some actual illustrations
are shown that feature either desirable practice or
point out weaknesses. Most of these illustrations
have been used in ORNL reports and are shown
here the same size as in the report. This size has
been used in order to discuss size determination
for various illustrations.

Figures 3 and 4 exemplify properly executed
illustrations. The details are excellent, although
the originals were reduced by 30%. In Fig. 4 the
lettering is clean and clear even in the scale on
the dividing head.

Figure 5 represents a type of illustration com
monly encountered in technical reports. In all
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illustrative circuit arrangements, the weights of
lines are very important. Obviously, the circuit
lines are the most important, and as in Fig. 5 they
should have more weight than any of the back
ground material. The original drawing for Fig. 5
was reduced 51%. Figure 6 illustrates a satis
factory apparatus drawing. Figure 7 shows another
type of detail drawing that was reduced 50% with
out destroying the pertinent details.

Figure 8 is an unsatisfactory detail illustration,
for which the original drawing was prepared in
such a size that the details are too small on the

final illustration. It was reduced 73%, or down to
27% of the original size. The illustration could
be presented with greater clarity by breaking it at
section A-A and making detail sketches of each
half so that less reduction would be required for
the final copy. Another possibility would be to
redraw the liner in simpler form without the finer
details and group separate sketches of each ma|or
detail around the illustration. Much less reduction

would be required with such an arrangement and
none of the essential details would be lost.

Figure 9 shows a sketch that has been poorly
executed and has a nonprofessional appearance.
The inlet and outlet connections and the graphite
reflector are very crudely drawn. The lettering is
ragged, the weight of the letters is entirely too
heavy (note letter e), and the choice of capital and
lower-case letters is not appropriate. The illus
tration does not warrant a full page, a two-column,
one-half-page cut would be generous, and a one-
column, one-third-page cut would be adequate with
more professional rendering.

Figures 10, 11, 12, and 13 illustrate proper treat
ment of various data in graph form. Note that all
the figures have light lines for background infor
mation, that is, cross sections or grid lines, illus
tration outline, and other supporting figures. The
curves are, appropriately, the heaviest lines in
the figures. Obviously, the curve lines must not
be made too heavy, or in some instances an error
would be introduced. This problem is handled by
using light-weight continuous background lines
and medium-weight curve lines. Figures 10 through
13 have the following reductions 73, 38, 72, and
41%. These reductions all allow reasonable treat

ment of the data involved.

Figure 14 illustrates poor rendition of the data
shown. The selection of a full page for the two
curves is unnecessary and does not clarify the
data, an appropriate size would be one column.
The title is improperly placed and inadequate, the
formula MnF2 supplies no information regarding

VARIABLE-SPEED

STIRRING
MOTOR
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DWG 14295

ADAPTER- ALLEN
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WIRE

INSULATION

^

11 cm

7 mm
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Fig., 6. Microreduction Apparatus.

the illustration. Also, in this illustration the
curves are awkwardly placed in that they must be
read at a right angle to the text. With proper plan
ning this fault could have been eliminated. Note
that the curve is the lightest line in the figure,
the relative importance of the various lines should
have been reversed. Figures 15 and 16 have the
same faults as Fig. 14, in varying degrees.
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1. Shaft, type-316 stainless steel.
2. Shaft liner spacer, any 300-senes stainless steel.

"0" ring, material to be recommended by seal manufacturer.
Impeller, type-316 corrosion-resistant steel casting.
Pressure sleeve, any 300-senes stainless steel.
Seal face ring, Ontario steel.
Bearing housing, type-316 corrosion-resistant steel.

8. Shaft liner, any 300-senes stainless steel.
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9. Single-row radial ball bearings.
10. Slinger, type-316 stainless steel.
11. Special graphite ring, alternate with seal arrangement.
12. Gasket, copper.
13. Pump body assembly.
14. Impeller casing assembly.
15. Bellows shaft seal.

Fig. 7. Centrifugal Pump.
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PHOTOGRAPHY

Photographic illustration can be an asset to any
report. However, each photograph should add
something to the report and should be appropriately
discussed in the text. It is most important that
the photograph provide some information that can
not be conveyed readily by other means. Authors
should be careful to analyze each layout, prior to
exposure of any film, to plan the detail or other
requirements. Many photographs have been used
in which there was too much detail. If the details

are important, it is better practice to make a small
photograph of each important detail so that indi
vidual treatment will emphasize their value.

Photographs are produced as halftones, which
means that the negative is exposed through a fine
screen. Currently, a 120-line screen is being
used. Halftones are necessary wherever shades
of gray are used. Early printers developed the
halftone technique to reproduce grays because
printer's ink is black, not gray. Ordinarily, if ink
is placed on type or a line cut and impressed on
paper, the paper is either black in the impressed
areas or white elsewhere. By various spacings of
lines or varying the sizes of dots different shades
of gray can be synthesized. Obviously, as the dots
or lines are moved farther apart, the grays will be
lighter shades. It is important to understand that
broad changes in shades will be reproduced equally
well by halftone or line-cut methods. However,
fine tones of gray are impossible to produce by
line-cut methods. Figures 17 and 18 show a photo
graph produced by line cut and by halftone tech
niques.
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Fig. 11. Yield of Protons from the Reaction
H2(He3, H')He4 with Incident He3 Bombarding
Energy.

One of the most difficult problems is the satis
factory reproduction of photomicrographs and allied
work. All of the printer's art is required, and
suitable paper must be used for top-quality half
tone reproduction. It is absolutely essential that
the paper and the plate that has the negative image
have no visible grain or imperfections. The phi
losophy behind the care taken with photomicro
graphs stems from good reasoning. It is felt that

11



the printed illustrations should show essentially
as much as a good print made in the metallurgist's
laboratory. If a large loss in detail is sustained
in reproduction, it is useless to print the photo
micrograph. Currently, the loss sustained is so
slight that it is almost undetectable. Figures 19

through 26 illustrate detailed photographs success
fully reproduced.

When photomicrographs or similar illustrations
are submitted, they should be of such size that
their width will not exceed 3k or 6/~ inches.
Heights should not exceed 8 inches. It is espe
cially important to hold to these sizes on photo
micrographs in order to avoid the necessity of
reduction, which might lose some of the essential
detail. If the prints are larger than the afore
mentioned sizes, it is sometimes possible and
profitable to crop the illustration so that it satis
fies dimension requirements and shows the desired
detail. Occasionally, cropping is necessary where
nonessential or nonpertinent detail is likely to
confuse the illustration.

In the halftone photo-offset process, best repro
duction will be obtained from glossy prints. There
fore the positives submitted should have a high-
gloss finish. If the illustration has special or
explanatory information in the form of call-outs or
notes, two clear prints should be provided one
with no marking and the other marked with the
desired information.
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COMPOSITION

All ma|or ORNL reports are composed on the
Coxhead composing machines, commonly known
as Vari-typer machines. These machines provide
changeable type bars and variable spacing between
characters or words. The variable spacing permits
even right- and left-hand margins, hence, the work
from these machines compares favorably with the
best commercial composition.

Typical samples of body, bold face, and italic
types in one size are illustrated in the following
for the new model DSJ machine.

660-10-B

lower case

q w e r t y u . 0 P

a s d f g h 1 k 1 /

z X c V b n

Figure

m /

'

1 2 3 4 5 6 7 8 9 0

1

fl $ % - &
t

( ) V2

fi 14 Va ff * *

Caps

?
/ •

/

Q W E R T Y U 1 0 P

A s D F G H J K L

Z X C V B N M /
. 1

670-10-B

lower case

q w e r t y u . 0 P

a s d f 9 h i k 1 r

z X c V b n

Figure

m 9 •

1 2 3 4 5 6 7 8 9 0

1
fl $ % - &

•

( ) Ji

fi Va % ff ♦ *

Caps

? » •
/
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# !

665-J0-6

lower case

q w e r t y u i o P

a s d f g h 1 k / /

z X c v b n

Figure

m 1

J 2 3 4 5 6 7 8 9 0

t

fl 5 % - &
$

( ) Vz

Fi V4 y4 ff i * •?
i

i /

Caps

QWERTYUIOP

ASDFGHJKL

Z X C V B N M , '

Typical samples of similar types for the older
model A-20 machine are

380-10

lower case

qw ertyuiop

as dfghj kl ,

zxcvbnm,

Figure

12 34567890

' fl $ % - & ' ( ) lA

fi % % ff i * •> , /

Caps

QW ERTYUIOP

AS DFG'HJKL

ZXCVBNM, '

362-9

lower case

qw ertyuiop

as dfghj kl ,

zxcvbnm,.-
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Figure
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Caps
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385-10

lower case
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Figure
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i

Special mathematical and engineering or chemi
cal formulas and symbols may be obtained by using
the type shown below for the DSJ and A-20 models.
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Figure
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lower case
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It is particularly important that all composition
on these machines be centralized. Many unsuc
cessful and uneconomical operations have been
attempted by people inexperienced with these
machines, because the main problems with them
are maintenance and training. Decentralization is
a serious drawback to the efficient use of person
nel and machines.

The authors of the various reports have a limited
interest in composition, but it is most desirable
that they know of the special letters and symbols
available for mathematics, chemistry, physics, and
other technical fields. Some samples of various
equations in their final form are shown in the
following

D V2 xl + Kxl = sxl - F ,

A V2 x< = sxe - G .

e - 1 -
r2Q

72q7 10 °t



k = 8"2
/-a+jS _ _a+i8

/ El(cr \y - x\) dx dy ,
-a+(j-l)S •'..+(1-1)8

F ~ F° + F°U - AQ) + F°(g - g0) + F°(B - BQ) + F»(d - dQ)

s F° + F°a + F°7 + F°/S + F°S ,

00 00

T - T„

T - T

p = 0 re = 0

•MA.'") sin
(2p + 1)

77z e

-{/32 + (2p +l)27T2/i2} Jft

(2p + 1) (/3na) Jj^a)

a 2 F° +72 F°.F° + /3 2 F°F° + 8 2 F°F° = 2 F°.F°
* S A" B

aF°F° + 7 2 F° + 6 2 F°F|> + 82 F°F° = 2 F°F°

a$\¥\ +72 F°F°. + yS 2 F° +82 F°F° = 2 F°BF°

aF»F» +72 F°F° + /3 2 F«F° + 8 2 F» =2 F^F*

•rGO) =1 /F(F + 2) (£ + !)(£„- F)2 1 + n
/£(£ +2) j/£(£ +2)

£ + 1 [ E0-E sin"

/ F(F + 2)

n

E(E + 2) cos 20
1 +

CB0 - F)2
2mE +2) cos 6?

/l-£(£ +2)2 sin2. £„-£ -

*i 2(E. + 1)
E0 = 1.530

dE
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REPRODUCTION

Photo-Offset Process. The most important proc
ess available in reproduction is photo-offset.
Photo-offset is a highly versatile process and may
be used on any type of material, whether line cut
or halftone. The following paragraphs briefly out
line the various steps followed in producing the
finished document from the master copy.

Negatives are made with a copy camera that is
capable of reducing or enlarging copy within the
required limits. The amount of reduction or en
largement any particular copy will stand is usually
a function of the copy rather than a limitation of
the camera. Halftones are produced with a 120-
hne screen, which is entirely satisfactory for
general report work.

The finished negative is opaqued with Aquadag
or similar solutions to remove all flaws or spots
in the negative, as well as certain guide lines
that are more easily removed at this point than
during make-up. Illustrations or tables are stripped
with appropriate copy at this point so that each
page has its own finished negative.

The finished negative for each page is placed
in a platemaking frame, over a sensitized plate,
and exposed with strong arc light. Following
application of chemical solutions, the plate is
ready for use on the printing press. The plate most
widely used is a plastic-surfaced, paper-backed
sheet, although zinc plates and several other types
are occasionally employed. The plastic plate is
the most versatile, since it is more economical in
first cost, chemical processing is simpler and
shorter, and the quality of the printed product is
very high.

The prepared plates are placed on Multihth
machines and the appropriate number of copies are
run off on a good-quality paper. Multihth machines
are small offset printing presses.

A rotating collating table is available to speed
assembly of large reports. After assembly, the
reports are stapled and the binding taped, if neces
sary. In some instances, reports are stapled in
the fold. This is a fast, convenient way to handle
reports that are not over ^ in. thick in the fold.
For this procedure, an automatic folding machine
is used that can fold as fast as a press can prod
uce printed sheets.

Multihth Offset Process. The Multilith offset

process uses a simple paper plate, typed with a
special ribbon, to produce multiple copies at low
cost. However, it is essential that the limitations
of this process be strictly observed. It is entirely
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satisfactory for office memos, informal reports,
and general office use, if only one run not ex
ceeding 1000 copies is to be made.

The process is unsatisfactory for formal reports
or for material that may have to be rerun. The
limilation of 1000 good copies must be interpreted,
since various authorities list figures that run up
to 8000 copies. The 1000 figure is based on an
average plate, stored under normally available con
ditions, and an average use factor. Ideally, Multihth
plates and ribbons should be stored under controlled
conditions at 50°F and 50% relative humidity. The
wide deviations from these conditions, during sum
mer and winter, reduce the number of good copies
that can be produced. In a recent case, plates and
ribbons were stored in a metal building where
temperatures in the summer reached 100°For higher
and the relative humidity went up to 96%. These
plates and ribbons were severely damaged, many
to such an extent that no usable copies were
obtained.

The appearance of the final product of the
Multihth process can be appreciably improved by
margination. Margmation is accomplished by an
extra patented attachment for the ordinary type
writer that is used in such a manner that the right
hand margins are all even on any one page. The
typing time for marginated copy is about 80%
greater than that for unmarginated copy.

Ozalid Process. The old blueprint process is
worthy of mention only because it is considered
the forerunner of the Ozalid and Bruning processes.
The blueprint process required preparation of
original material in black ink on translucent paper.
When such copy is placed in contact with the
sensitized blueprint paper and exposed to strong
light, chemical washing turns the print blue wher
ever the light hits it, all other areas remain white.

The Ozalid or Bruning processes are much the
same as the blueprint process except that the
prints are usually black-and-white and different
chemicals are used. In addition to the black-and-

white prints, brown-and-white, blue-and-white, red-
and-white, and green-and-white prints can be made.
The Laboratory is currently using blue-and-white
prints. The colors are determined by the dye used
in the various sensitized papers.

One of the best features of the Bruning and
Ozalid prints is that they are developed dry, where
as the blueprint process requires wet developing.
Obviously, considerable changes in paper size
may result in the wet process and cause changes
in possibly critical dimensions on certain drawings.
Therefore, the Ozalid process or the Bruning



process should be used for large prints of mechani
cal and architectural drawings or for any print on
translucent paper that is larger than 11 by 17
inches. These processes are not considered satis
factory for reports with wide distribution. However
they are eminently satisfactory for preliminary
reports with limited distribution.

These processes have additional advantages in
that by varying the sensitized material, prints can
be made on a variety of materials, such as white
paper, transparent paper, clear film, frosted film,
tracing cloth, and opaque cloth or film. It must be
remembered that these processes make copies of
the same size as the original, no enlargements or
reductions are possible.

Photostat Process. The Photostat machine is

essentially a copy camera designed to do a limited
number of things more quickly and easily than a
regular copy camera. It differs from the copy
camera in that it uses photographic paper rather
than film and employs a prism so that its copies

will be readable rather than reversed. The process
normally makes a paper negative (white copy on
black background), although positive prints may
be obtained by photographing the negative. In
ordering copies, if a black print on a white back
ground is desired, the order should show one
Photostat negative and as many positive copies
as required.

Photostat work features speed and should be
used for a limited number of copies. The Photostat
process is not satisfactory for reports because it
cannot compete with the photo-offset process on
large-quantity copying. Also, it is difficult in this
process to obtain completely white backgrounds
on the positive copies. In the Photostat process,
in contrast to the Ozalid process, it is possible
to enlarge or reduce the copy. Prints up to 17 by
24 in. can be made, and copy can be enlarged
twice or reduced one-half in one step. Additional
steps are required for enlargement or reduction
beyond those ratios.
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