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§ 6:1 Introduction

Drawings can be an important substantive aspect of a patent
application. For most patent applications, drawings prove the adage
that “a picture is worth a thousand words.” Many complex concepts or
inventions are difficult, if not impossible, to understand without
drawings. The most informative section of many electrical and
mechanical patents can be the drawings depicting circuit diagrams
or mechanical structures. Also, drawings form the sole disclosure in
design patents.
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In addition to providing valuable information, drawings serve other
useful functions in patent applications. Drawings can be used to define
the scope of original disclosure and of the claims. When the drawings
of the original application contain features that are not described in
the text, the drawings can be relied upon to form the basis of
subsequently expanded claims without loss of the original filing
date.1 Drawings can also be used in subsequent litigation to interpret
the meaning of ambiguous claims.2 Consequently, it is important to
prepare the drawings carefully, and not to consider them a mere
afterthought.

§ 6:1.1 When Drawings Are Required

Drawings must be furnished with the patent application where
necessary to understand the invention sought to be patented.3 Draw-
ings are necessary for most inventions that claim a machine, device, or
article of manufacture. The Patent Office inspects applications that are
submitted without drawings to determine whether the invention can
be understood without drawings. If there is doubt as to whether a
drawing is required, the patent application is forwarded to the exam-
ining group to resolve the question. If the examiner finds that a
drawing is required, then a drawing must be filed before the applica-
tion is deemed complete, and a filing date will not be awarded until
proper drawings are received.4 Whether a drawing is required is a
question within the discretion of the Patent Office.5

Some classes of invention often do not require drawings, such as
process or method applications. Similarly, composition-of-matter
applications are generally accepted without drawings. Examples of
inventions that generally do not require drawings are:

1. Coating or impregnating a conventional article, such as a
sheet of paper or cloth;

2. Making an article from a particular material or composition,
unless significant details of structure or arrangement of the
article are involved in the claims;

1. In reWolfensperger, 302 F.2d 950, 133 U.S.P.Q. 537 (C.C.P.A. 1962); In re
Berkman, 209 U.S.P.Q. 45 (C.C.P.A. 1981).

2. Maclaren v. B-I-W Group, Inc., 535 F.2d 1367, 190 U.S.P.Q. 513 (2d Cir.),
cert. denied, 429 U.S. 1001 (1976).

3. 35 U.S.C. § 113.
4. M.P.E.P. § 608.02.
5. Jack Winter, Inc. v. Koratron Co., 375 F. Supp. 1, 181 U.S.P.Q. 353

(N.D. Cal. 1974).
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3. A laminate of specific materials, unless the invention involves
a detailed structure or arrangement of the laminated sheets,
other than the mere order of the sheets; and

4. The sole distinguishing feature of the invention is the presence
of a particular material, such as a new hydraulic system,
whose sole distinguishing feature is the use of a particular
hydraulic fluid within the system.6

All these examples have one thing in common: the written descrip-
tion can adequately and completely disclose the invention without
drawings.

An application claiming a process is generally accepted without
drawings.7 However, in some cases a drawing is required. For example,
if an unconventional apparatus is required to practice a claimed
process, the application must adequately disclose the apparatus, and
an adequate disclosure may require drawings of the apparatus. More-
over, whenever the specification of a process application describes and
refers to a drawing, the drawing must, of course, be provided.8

There is a distinction between applications that require drawings to
understand the invention, and applications in which the nature of the
invention merely admits of an illustration by a drawing, without a
drawing’s being necessary to understand the subject matter claimed.9

In the former case, no filing date is awarded without a drawing. In the
latter case, a filing date is awarded, but the examiner may request
additional illustrations of the invention. When such a request is made,
the applicant has two months from the date of notice to submit the
additional illustrations.10 When submitting additional illustrations,
the specification needs to be amended to include a description of those
drawings.

It is advisable to include drawings of the invention with the initial
application if there is any doubt as to whether they are required. The
main reason for this is that if the drawings are “essential,” no filing
date is awarded until the drawings are filed. Moreover, even if the
drawings are not essential, drawings submitted after the filing date of
the application are subject to two limitations. First, they cannot be
used to overcome any insufficiency of the specification due to lack of
an enabling disclosure.11 Second, they cannot be used to supplement

6. M.P.E.P. § 601.01(f).
7. In re Meyers, 738 Off. Gaz. Pat. Office 947, 120 U.S.P.Q. 225 (Comm’r Pat.

1958).
8. Id.
9. 37 C.F.R. § 1.81.
10. 37 C.F.R. § 1.81(c).
11. 35 U.S.C. § 113.
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the original disclosure for the purpose of interpreting the scope of any
claim.12

Including drawings in the patent application also provides other
advantages to the applicant. For one thing, a detailed drawing makes it
easier for the applicant to describe the invention. More importantly,
the Patent Office allows subsequent amendment of claims to include
subject matter that has been fully disclosed in the original application.
Drawings can be used to satisfy that full disclosure requirement.13

Consequently, the drawings can later be used to change the scope of
the claims, should such a need arise, or to include a limitation in a
claim without “new matter” problems.14

Future drawings of a design patent can even be enabling for a
subsequent utility application. Drawings can also benefit the patentee
after the patent is issued. Drawings allow the public to better under-
stand the scope of the claimed invention, since it is easier for the
layperson to understand drawings than the complex structure and
language of the claims and the specification. Further, if the patent is
infringed, it is easier to persuade a judge or jury that the claims cover
the infringing article if the article resembles the drawings of the issued
patent. In addition, the court can rely on the drawings to interpret or
understand the scope of ambiguous claims.15

One final note of importance that is related to the substance of
drawings. The drawings cannot be relied upon to define the invention;
that is the purpose of the claims. If the claim language is clear and
unambiguous, it cannot be limited or distorted by reference to the
drawings.16 No invention can be saved by features that appear only in
the figures and are not mentioned in the text.17 Although drawings
can be used to interpret or understand ambiguous claims,18 it is
dangerous to rely on drawings to define the scope of the invention.

§ 6:1.2 When to Order Drawings

Drawings should be ordered very early in the process of preparing
the application. Patent drawings are generally prepared by professional
patent illustrators familiar with the strict formal requirements of the

12. Id.
13. In re Wolfensperger, 302 F.2d 950, 133 U.S.P.Q. 537 (C.C.P.A. 1962).
14. H.K. Porter Co. v. Gates Rubber Co., 187 U.S.P.Q. 692 (D. Colo. 1975).
15. Maclaren v. B-I-W Group, Inc., 535 F.2d 1367, 190 U.S.P.Q. 513 (2d Cir.

1976).
16. Id.
17. Foxboro Co. v. Taylor Instruments Co., 157 F.2d 226, 232 (2d Cir. 1946),

cert. denied, 329 U.S. 800 (1947).
18. Maclaren v. B-I-W Group, Inc., 535 F.2d 1367, 190 U.S.P.Q. 513 (2d Cir.

1976).
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Patent Office. Most good and experienced illustrators are busy and can
require a long lead time to prepare the drawings. Consequently, when
an early filing date is essential, the drawings should be ordered very
early, even before beginning the draft of the specification.

§ 6:1.3 Informal Versus Formal Drawings

Drawings are classified as informal and formal. Informal drawings
do not meet the formal standards imposed by the Patent Office for an
issued patent, but are acceptable for examination purposes. Drawings
may be informal because they are not on the proper-size sheets, the
quality of the lines is poor, the required margins are not provided, and
for other reasons.

It is common practice for patent applicants to submit informal
drawings with the application, because they are less expensive to
prepare than formal drawings. Thus, if the application is never
allowed, the cost of preparing formal drawings is avoided. Moreover,
informal drawings take less time to prepare than formal drawings.
Thus, they are preferred when preparation of formal drawings can hold
up the filing of an application.

Informal drawings must at the minimum be readable, reproducible,
and permanent. Rough sketches are accepted as informal drawings so
long as they are readable and reproducible.19 Pencil drawings are not
acceptable because they do not constitute a permanent record.20

However, photocopies of pencil drawings are routinely accepted by
the Patent Office.

§ 6:2 Contents of the Drawings

§ 6:2.1 What Should Be Included in the Drawings

In determining the contents of the drawings, it is important to
remember that the essential purposes of the drawings is to facilitate
comprehension of the invention and assist in providing an enabling
disclosure. It is much easier to visualize certain inventions using
drawings. Often, it is next to impossible to understand unusual
concepts or complex features of an invention without a drawing.
Consequently, it is important to reveal all the important features of
the invention in the drawings to satisfy the goal of providing an
enabling disclosure.

Under the rules of the Patent Office, the drawings must contain
every feature of the invention that is claimed.21 For example, if a

19. M.P.E.P. § 608.02(b).
20. Ex parte Velander, 1927 Dec. Comm’r Pat. 91.
21. 37 C.F.R. § 1.83(a).
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dependent claim specifies that certain “valve means” is “a diaphragm
valve,” the drawings should show a diaphragm valve. However, the
drawings do not have to graphically depict every conceivable element
of the invention so long as they detail the essential features.22 A
guiding principle is to include all relevant and novel features of the
invention.

Starting about 2002, the Patent Office began to direct more
attention to the requirement that the drawings must contain all
features of the invention that are claimed. The PTO has been taking
the approach that every noun that appears in the claims should be
reflected in the drawings. Accordingly, to avoid the expense of
amending the application by adding features to the drawings and
the corresponding description of the specification, it is better to
initially cross-check the claims against the drawings by engaging in
a “circle the noun” activity. This involves confirming that each noun
in the claim also appears in the drawings. Also, this will avoid
potential problems with new matter either in the Patent Office or
during litigation, which can arise if it is necessary to add features to
the drawings during prosecution.

In addition to the claimed elements of the invention, generally
include any structural details of sufficient importance to be described
in the disclosure.23 These include portions of the invention that are
not claimed but are described and shown to understand how the
invention integrates into some other larger machine or process. For
example, a patent application for a new waterbed frame would gen-
erally include the mattress in the drawing. When the invention is an
improvement of an old machine, separate drawings usually are used to
show (1) the improvement by itself and (2) the integration of the
improved structure and the old machine.24 This allows the public to
distinguish between the claimed and existing inventions, and yet
understand the improvement in the context of the original invention.

§ 6:2.2 What Can Be Excluded from the Drawings

The drawings do not need to show all the conventional features of
the invention.25 Conventional features such as valves, motors, and
electrical components may be illustrated in the form of graphic
drawing symbols or labeled representations. However, even conven-
tional features must be shown in the drawings when their detailed
illustration is essential for a proper understanding of the invention.

22. Hamington Mfg. Co. v. White, 177 U.S.P.Q. 289 (5th Cir. 1973).
23. M.P.E.P. § 608.02(d).
24. 37 C.F.R. § 1.83(b).
25. M.P.E.P. § 608.02(d).
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Drawings illustrating the prior art are generally not used and can be
canceled by the examiner, unless they are needed to understand the
applicant’s invention.26 If such a need arises, those illustrations may
be retained so long as they are designated by an appropriate legend,
such as “Prior Art.”

§ 6:2.3 Example of Drawings Showing Claimed Features

An example of drawings illustrating all the claimed aspects of an
invention is shown by Exhibit 6-1. The broadest apparatus claim of
the patent reads:

A tool for cleaning a grill having a plurality of parallel, spaced-apart
wires comprising:

(a) a handle; and

(b) a head attached to the handle, the head being generally circular
and having at least two substantially identical recesses in its
periphery, each recess being sized to receive a grill wire with
the head closely engaging the grill wire for cleaning the grill wire by
moving the tool along the wire, the recesses being spaced apart
from each other so that two wires can be simultaneously fit into a
respective recess for simultaneously cleaning two wires, the head
and handle being integral and manufactured as one piece and the
tool being planar.

In Exhibit 6-1, Figure 1 shows a front view of the grill cleaner
showing all the essential features of the invention that are specified in
the claims. Variations presented in narrower claims relating to the
number and location of the peripheral recesses are also shown in the
drawings.

The patent also claims a method for cleaning grills that reads as
follows:

A method for cleaning a grill comprising a plurality of parallel wires, the
method comprising the steps of:

(a) selecting a tool comprising . . . [in general, the tool of cleaning];
and

(b) positioning the tool so that one of the wires of the grill is
positioned in one of the recesses and an adjacent wire of the
grill is positioned in another recess; and

(c) moving the tool along the wires with the head closely engaging
the wires for cleaning the wires.

26. Ex parte Elliot, 1904 Dec. Comm’r Pat. 103, 109 Off. Gaz. Pat. Office
1337.
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Accordingly, all three figures illustrate some aspect of the method of
using the tool, in addition to disclosing features of the tool. Figure 1
shows the tool being used to clean a single wire, while Figures 2 and 3
show the tool being used to simultaneously clean two wires of the grill.
These figures also show that the tool can be used equally effectively by
both left-handed people (Figure 2) and right-handed people (Figure 3).
Even if a method claim was not included, these drawings would have
been included to illustrate the manner of using the invention.

The individual wires of a grill are shown in addition to the tool.
Although a grill is not claimed in the patent, it is necessary to show
these wires to be able to explain how the tool works. The grill is an
external structure presented in the drawings in order to show the
integration between the invention and the structure.

§ 6:3 Drawing the Invention

Preparation of the drawings is generally done by a skilled patent
draftsman. The patent practitioner generally identifies what is to be
shown in the drawings and how it is to be shown. This process begins
with the patent attorney ’s creating a mental image of what the
inventor wishes to patent. Next, that image is conveyed to the drafts-
man. One way to do that is to send the draftsman a model or prototype
of the invention, together with a brief description of the important
features of the invention. This allows the draftsman to view the whole
invention, without trying to imagine what the invention looks like
from a written description. However, if no prototype is available, a
photograph or blueprints of the invention can serve just as well. The
patent practitioner may also send the draftsman rough sketches of
desired views. Where the type of materials used in the invention needs
to be conveyed by the drawings, the information provided to the
draftsman should include the materials used, such as by writing
“plastic” or “metal” on the sketches.

The next step is to select the views and schematics of the invention
to be included so that the drawings completely and precisely show the
invention. The drawings can contain as many figures as necessary to
show the invention. These figures can be in the form of plan,
elevation, section, or perspective views of the invention or in the
form of flow charts and schematics.27 Detailed views of portions of the
invention, on a larger scale, can also be used when necessary to
disclose critical aspects of the invention.28 Generally, the number of
drawings depends on the complexity of the invention. As the complexity

27. 37 C.F.R. § 1.84(i).
28. Id.

Drawings § 6:3

6–9



increases, the number of drawings necessary to completely show the
invention also increases.

When there is doubt as to whether to include a particular drawing,
it is better to include it. The lack of an essential drawing bars
acceptance of the patent application, but an excess number of draw-
ings does not adversely affect the filing date. If repetitive drawings are
provided, at worst the examiner requests these drawings to be excluded
and all reference to the drawings omitted from the application.

It is recommended that a draft of the “Description of the Drawings”
section of the application be prepared at this time and that it be
provided to the draftsman. This procedure avoids any confusion on the
part of the draftsman as to exactly what drawings are needed and
avoids the problem of draftsmen unnecessarily preparing excessive and
expensive drawings. This approach also avoids the problem of omitting
an important view. It also prevents sloppy work by the patent
practitioner, forcing an early analysis of exactly what will be shown by
the drawings.

Patent drawings are not to scale, are not used to define the precise
proportions of the elements shown in the drawings, and cannot be
relied upon to show particular sizes.29 Generally, dimensions
are provided in the written description of the invention rather than
in the drawings.

The following discussion summarizes the various types of views,
flow charts, and schematics that are available and their proper func-
tions. When selecting the views that will be shown, it is helpful to
mentally dismantle each side of the object to identify the views that
are necessary to completely disclose the invention. While it is some-
times necessary to show several of these views, many simple or axially
symmetrical objects are sufficiently disclosed in only one or two views.

The drawings of a device for lifting and inverting cylindrical
containers are used to illustrate some of the views described in this
section. These drawings are shown in Exhibit 6-2. The device is
described in the patent abstract as:

A lifting device is provided for lifting and inverting home-delivered
bottled water containers. The device comprises a semi-cylindrical
frame and two handles. The handles are disposed on opposite
sides of the frame and extend outwardly from the frame such that
the longitudinal axes of the handles are substantially coincident
with a straight line which, when the device is in use, extends
through the center of gravity of the bottle.

29. Go Med. Indus. Pty., Ltd. v. Inmed Corp., 471 F.3d 1274 (Fed. Cir. 2006).
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§ 6:3.1 Perspective Views

The first drawing of an invention is often a three-dimensional
perspective representation (also called a pictorial or isometric view)
of the entire claimed invention. The perspective view of the invention
allows the reader of the patent to quickly visualize the whole inven-
tion. It acts as a visual summary of the invention, and in this capacity
it is often selected by the Patent Office to be placed on the first page of
the issued patent. Perspective views are much easier to understand
than projected views and serve as a basis for interpreting the form and
relationship of the subsequent projected views.

The perspective view should be oriented to provide the maximum
possible information about the invention. The article should be
positioned so that at least three surfaces of the object are visible in
the drawing. It is also important to orient the invention so that the
portions of the invention that are relevant are visible.

Figure 1 of Exhibit 6-2 shows a perspective view of the lifting device,
illustrated with a cutaway water bottle secured inside the device. The
view is executed so that the semicylindrical cavity of the device, the
recess for securing the container in that cavity, and the location of
the handles are all clearly visible. This orientation allows the belt
attachment used to secure the water bottle to the lifting device to be
illustrated. Also apparent from this view is that the centerline of the
axis of the handles passes through the center of gravity of the bottle, an
important aspect of the invention.

§ 6:3.2 Front, Side, and Top Views

In addition to the perspective views, most inventions generally
require additional views of the top, bottom, or sides of the invention.
Each of these views is basically an outline of the object as viewed from
different directions. The top and bottom views are sometimes referred
to as “plan” views, while the side views are referred to as “elevation”
views. These words appear to originate from the historical use of these
drawings by architects to describe the structure of buildings. The view
from the top of the building (corresponding to the floor “plan”) became
the “top plan” view; the side views, associated with the elevation of the
building off the ground, became the “side elevation” views. Although
not necessary, these words are still used to describe patent drawings.

The front elevation view is the reference point around which the
other views are identified. The selection of the front view is deter-
mined by the shape and structure of the invention. Generally, the view
that shows the most important aspect or characteristic of the inven-
tion is called the front view. If all the views are equally critical, then it
is logical to select a view that gives the greatest amount of information
about the invention, such as a view along its longest dimension.

Drawings § 6:3.2
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Once the front view is selected, the top plan view and the bottom
plan view are easily determined. Usually a drawing of either one of
these views is sufficient, since the latter is generally a mirror image
of the former. In that case, whichever view shows more relevant
information is included. Once the top and front views are determined,
the side views or side elevation views are simply the views on the left
or right side of the object. Inventions that have complicated surface
details are best represented by including both the left and right views.

The views that are selected for the drawing do not have to be
presented in any preordained manner. In engineering drawings, the
front, side, and top views are drawn arranged in a manner that shows
the relationship of each of the views to each other (the top view is
always placed at the top of the front view, and the side view at the side
of the front view). However, the Patent Office does not require that
formal arrangement, and usually there is insufficient space in patent
drawings for that arrangement.

Figures 2 and 3 of Exhibit 6-2 are side and top views, respectively, of
the lifting device of Figure 1. These views were selected to illustrate
important features of the invention. For example, Figure 2 shows that
the rigid support extends slightly more than halfway beyond the
horizontal center of the bottle. That is, linear distance L4 is slightly
greater than linear distance L3. That makes the seating of the bottle
more stable during lifting and inverting.

Figures 2 and 3 illustrate that the handles are substantially at the
center of gravity in the preferred embodiment for effective rotation of the
bottle when it is being inverted. Figure 3 shows that the longitudinal axes
of the handles are colinear with a straight line (26) that passes through
approximately the center of gravity of the bottle. Figure 2 also shows that
the center of gravity of the bottle is disposed within a horizontal plane a
distance L2 above the horizontal support from base 13 and extends
through the bottle in such a way that equal weights of liquid are disposed
above and below the horizontal plane 27.

§ 6:3.3 Sectional Views

Sectional views are views of an object that reveal its inner con-
struction by passing a cutting plane through the object. These views
help clarify complex objects that consist of several components or
parts. Sometimes, the location of a sectional view is revealed by a
cutting plane line, as described in section 6:5.1[B] below.

There are several types of sectional views. In a full section, the
sectional view passes through the entire object along its largest
dimension. This type of sectional view is used when it is necessary
to show a large number of internal details of the invention.

§ 6:3.3 HOW TO WRITE A PATENT APPLICATION
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An offset section is similar to a full section, except that instead of
being a straight unbroken line, the cutting plane line is broken or offset
in order to reveal inner details that are not in line with each other. The
offset section is most useful when the novelty of the invention is not in
a single plane. It is especially useful when it is necessary to show the
relationship between two or more internal components of the inven-
tion that are at different planes within the invention.

A partial or broken-out section is useful to reveal a portion of the
inside of an object. This form of sectional view is used most com-
monly when it is necessary to show the structural relationship
between the external and internal components of the invention. It
can also be used when it is not necessary to show the whole internal
section of the invention. Figure 1 of Exhibit 6-3 shows a front
perspective view of a simulated neon sign that is partially broken away.

Three different partial sectional views are used to illustrate the
combination pen and handcuff key device of Exhibit 6-4. The device is
a “combination writing instrument and handcuff activating device
comprising an elongated housing having a writing element and
handcuff locking element axially movable therein.” Figures 1 and 2
show partially broken-away perspective views of the device with the
writing element and handcuff activator, respectively, in operative
positions. These figures establish the structural relationship between
the internal elements and the external surface of the device.

A partial longitudinal sectional view of the device is shown as
Figure 3 of Exhibit 6-4. The longitudinal section of Figure 3 was taken
along the largest dimension of the device to show a large number of
internal details within the invention. That view was used to explain
the operating mechanism of the device. Both the writing element (14)
and the handcuff lock element of the device (16) are shown in
perspective in all three figures of Exhibit 6-4. That was done to
make the sectional views simpler and easier to understand. A sectional
view showing the cross-section of every element within the device (10)
would have been confusing.

§ 6:3.4 Exploded Views

Exploded views are used to show the structural relationship be-
tween components. They are most useful to show the way in which
parts fit together in the assembled whole. An exploded view can make
it easier to understand complex mechanical inventions. Exhibit 6-5
illustrates two exploded views of a magnetically suspended device for
displaying photographs. The exploded view shows the hidden magnets
as well as the structure of the cube. When drawing an exploded view,
the separated parts of the same figure may be embraced by a bracket
(for an example of the form of such a bracket, see Figure 6 of Exhibit
6-12), dashed connecting lines, or arrows.

Drawings § 6:3.4
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§ 6:3.5 Graphs and Charts

Graphs and charts can be used to characterize and illustrate the
novelty of an invention. Graphs can be used to show the superior
properties of the claimed invention relative to the properties of prior
art devices. These properties may include measurements of mechan-
ical strength, elastic modulus, density, absorption of some character-
istic wavelength, and the like. Exhibit 6-6 shows a plot of unreacted
carbon remaining in catalytic carbonaceous material that is used to
produce hydrogen in a hydrogen generating process versus the number
of times the carbonaceous material was cycled in the process.

§ 6:3.6 Flowcharts and Schematics

Flowcharts or flow sheets can be used30 to show the flow of a
process through sequential steps. The flowchart of Exhibit 6-7 shows
the steps involved in a process of manufacturing hydrogen from fuel
gases. Flowcharts are also used to illustrate the sequential computa-
tional steps used in a computer program, as shown in Exhibit 6-8.

Schematics, such as diagrammatic views of a process and electrical
circuit diagrams, are another useful form of drawings.31 These sche-
matics use such standardized illustrative symbols as those commonly
used in electrical and chemical engineering, which are approved by the
Patent Office, as discussed below. Two examples of these schematics
are shown in Exhibits 6-9 and 6-10. Exhibit 6-9 shows a diagram for
the process of adding copper ions to cheese. The valve and piping
symbols are commonly used in the chemical industry. Exhibit 6-10
shows electrical circuits for an engine spark plug control apparatus.

These types of drawings are most useful if the drawing itself is fully
annotated, as shown by Exhibit 6-7. However, it is proper practice to
rely on the written specification to resemble what is schematically
represented by the drawing, as shown by Exhibit 6-9.

§ 6:3.7 Complex Chemical Structures

Drawings of complex chemical structures can also be included in a
patent application. They provide the simplest and perhaps the best
method of designating organic compounds. They are of particular
importance when claiming chemical structures and processes. Gen-
erally, these drawings are built directly into the specification rather
than as separate drawings. These drawings are of the form shown in
Exhibit 6-11. Chemical nomenclature and structural formulae are
generally based on the rules promulgated by the IUPAC (International

30. 37 C.F.R. § 1.81(b).
31. Id.
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Union of Pure and Applied Chemistry), which are published in the
CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton,
Florida.

§ 6:3.8 Illustrating the Use of the Invention

Drawings can also be used to illustrate the use of a machine or
device. These illustrations are generally provided when the method
of using the invention is difficult to understand or if the method of
using the device is claimed. For example, in Exhibit 6-12, the use of
the water bottle lifting device is illustrated (additional drawings of the
device are shown in Exhibit 6-2). Figures 4A and 4B illustrate the use
of the device in lifting the water bottle for installation in a water
dispenser. Two persons can lift the bottle (20) with the lifting device
(10) by gripping the horizontal handles (14 and 16) on either side of
the bottle (20) and standing to an upright position. The device is then
inverted and installed in the water dispenser as shown in Figure 5.
Figure 6 of Exhibit 6-12 illustrates removal of the device from the
water bottle after the bottle has been installed. Removal is achieved by
loosening the securing means (18) and pulling the device (10) from the
bottle (note the brackets between the two parts of this figure).

§ 6:4 Formal Requirements

The Patent Office has established formal requirements that must be
met for a drawing to be acceptable. These formal requirements used to
be strictly enforced. A new standard for patent application drawings
has recently been set forth by the Patent Office. Although the “tech-
nical” standards of 37 C.F.R. § 1.84 remain unchanged, as a practical
matter, all the Patent Office now wants are drawings of sufficient
quality to be used to create a patent application publication. As the
PTO stated in the Federal Register: “Since the patent application
publication will be a prior art document, the Office must consider
the usability of the patent application publication as a prior art
document when determining what drawing quality is needed to create
the patent application publication.”32 The main test now is whether
the drawing is suitable for reproduction.33

While the examiner judges the sufficiency of the contents or
disclosure in the drawings, the Patent Office chief draftsman judges
the sufficiency of the formal requirements of the drawing. If the formal
requirements are met, the Patent Office chief draftsman will approve
the drawings. If the original drawings do not satisfy the formal

32. 65 Fed. Reg. 57,024 (Sept. 20, 2000).
33. 37 C.F.R. § 1.85(a).
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requirements, they are deemed informal, and the draftsman indicates
the informalities and whether they can be corrected or whether new
drawings are required. The applicant is then informed of the chief
draftman’s findings and notified that the drawings are admitted only
for examination purposes.

The requirements for formal drawings are found in 37 C.F.R. § 1.84
and described in detail in M.P.E.P. § 608.02. The essential elements of
these requirements are listed below. They include the type and size of
paper to be used, the size of margins, the type of drawing ink, and the
arrangement of the views on the drawing paper.

§ 6:4.1 Paper Type, Size, and Margins

All drawings must be made on paper that is flexible, strong, white,
smooth, nonshiny, and durable. The surface of the paper should be of a
quality that allows easy erasure and correction with india ink. The
Patent Office suggests two-ply or three-ply bristol board as the pre-
ferred medium. The paper used for the drawings must be one of the
following sizes: 8½ × 11 inches (21.6 × 27.9 centimeters), or 21.0 ×
29.7 centimeters (DIN size A4).34 Because that last size corresponds to
international standards, it should be used if there is any possibility
that foreign applications using the drawings will be filed.

It is important to strictly adhere to the margin requirements;
otherwise, the draftsman will reject the drawings. Each sheet must
include a top margin of at least 2.5 centimeters, a left side margin of
2.5 centimeters, a right side margin of 1.5 centimeters, and a bottom
margin of 1.0 centimeters.35 In arranging the views on the drawing
sheet, enough room needs to be allowed for the prescribed margins, so
that the drawings do not overlap into the margins.

§ 6:4.2 Drawing Ink and Erasure

All drawings must be drawn with india ink or its equivalent in
quality.36 The lines and letters in all drawings should be uniformly
thick and well defined to allow adequate reproduction.37 India ink
erasure is used to correct any of the lines on the drawings. One of the
reasons why bristol board is used is that it allows easy correction with
erasers.38 Generally, it is safer to initially draw in pencil to allow easy
correction. Computer-drawn illustrations can also be easily corrected.
However, it can be more time-consuming to input the drawing into the
computer graphics program than to redo a hand drawing.

34. 37 C.F.R. § 1.84(f).
35. 37 C.F.R. § 1.84(g).
36. 37 C.F.R. § 1.84(a).
37. 37 C.F.R. § 1.84(a)(1).
38. M.P.E.P. § 608.02.
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§ 6:4.3 Scale

The components or parts of the invention must be drawn in propor-
tion to each other. However, it is not necessary to scale the drawing to
any fixed scale, as long as the components of the invention are
proportionately sized. Since they are not drawn to scale, patent drawings
are regarded as mere schematics, and aspects of the drawings such as
spacing and length are open to normal engineering interpretation.39

The scale of the drawing should be large enough to allow the
whole drawing sheet to be reduced by two-thirds without blurring
the features of the drawing.40 That requirement is imposed because
the Patent Office reduces the size of the drawings during photographic
reproduction. Each individual view should also be drawn large enough
to show details of the invention without crowding lines in the
drawing.41

§ 6:4.4 Arrangement of Views

The arrangement or layout of the figures on a drawing page should
follow a logical sequence. Usually, a pictorial representation of the entire
invention is the first figure. That is followed by other, more detailed
pictorial or sectional views. In general, the arrangement of the figures
should follow the structure of the claims, from themore general figures to
the more detailed views. When possible, a reference view and its
derivative sectional view should be placed adjacent to one another.

In arranging the figures, the drawings cannot overlap. If a drawing
is too large to be contained in one sheet, it may be broken up and
drawn over several sheets of paper that can be put together to under-
stand the complete invention.42

The preferred mode of orienting each view within the drawing is
along the length of the sheet so that they can be read with the sheet
held in an upright position.43 In other words, the shorter side of the
sheet is used as the top of the drawing, with all the views on a sheet
standing in the same direction. However, if the preferred size of the
drawing is longer than the width of the sheet, the drawing may be
shown in landscape orientation, that is, with the top of the drawing
and the top margin on the right of the sheet. All views on a sheet must
have the same orientation.44

39. Ashow Ltd. v. Morgan Constr. Co., 213 U.S.P.Q. 671 (D.S.C. 1982).
40. 37 C.F.R. § 1.84(k).
41. 37 C.F.R. § 1.84(h).
42. 37 C.F.R. § 1.84(h)(2).
43. 37 C.F.R. § 1.84(i).
44. Id.

Drawings § 6:4.4

6–17



§ 6:4.5 Lines, Letters, and Reference Numerals

Every line and letter must be durable, black, sufficiently dense and
dark, and uniformly thick and well defined.45 The lines should be
sufficiently thick to permit adequate reproduction.46

When hatching or shading a region of the drawing, fine or crowded
lines must be avoided. All hatching patterns should be made by
oblique, parallel lines, sufficiently spaced apart to enable the lines to
be distinguished without difficulty.47 Each line within the hatched
region should be clear and distinct.

A draftsman can choose any style of lettering so long as the letters
and figures are clear and distinct. The reference numerals on the
drawings should measure at least one-eighth of an inch in height and
should be placed on bare areas of the drawing sheet so that they are
clearly visible.48 When necessary, blank spaces should be left on
shaded and hatched areas for applying the numerals.

Each of the drawings should be consecutively numbered in the order
in which it appears.49 However, the same drawing number with the
addition of consecutive alphabetic letters to identify similar views of
different versions of an invention can be used to identify different
configurations of the same version of an invention. (An illustrative
example is Exhibit 6-12, in which the two drawings shown are
numbered Figures 4A and 4B.)

Each element and subelement of the drawing also is identified by
reference numbers. These numbers are used in the written disclosure
to refer to features of the drawings. The same part of the invention
appearing in more than one view must always be designated by the
same number, and the same number should not be used to designate
different parts.50 Reference numbers should be placed in the drawing
so as not to interfere with the drawing comprehension51 and must not
be used in association with brackets or inverted commas, or enclosed
within outlines (for example, encircled).52 Dimensions of the inven-
tion are not normally given on the drawing itself, but may be disclosed
in the specification.

It is recommended that the first number used for an element in the
drawings be higher than the last number used for a drawing to avoid
confusing reference numbers and drawing numbers. For example, if

45. 37 C.F.R. § 1.84(l).
46. Id.
47. 37 C.F.R. § 1.84(l) (1993); see also 37 C.F.R. § 1.84(m).
48. 37 C.F.R. § 1.84(p)(3).
49. 37 C.F.R. § 1.84(t) (1993); see also 37 C.F.R. § 1.84(n).
50. Id.
51. 37 C.F.R. § 1.84(p)(3).
52. 37 C.F.R. § 1.84(p)(1).
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the application contains eight drawings, the first element can be
numbered as 9 or 10.

Also, when different versions of an invention are described, con-
sider using different series of reference numbers for each version. For
example, 100, 102, 104 . . . for version 1; 200, 202, 204 . . . for
version 2, and so on. That same technique is useful for organizing
process flow sheets where each unit operation is given its own number
series. For example, reactor elements can be given the 100 series, a
distillation column the 200 series, and condensers the 300 series.
That makes it much easier to follow the flow sheet and description,
and also avoids duplication of numbers in the drawings.

When drawing sectional views of the invention, the plane upon
which a sectional view is taken is indicated by a broken line on a
reference perspective, plan, or elevation view. The ends of that broken
line are numbered with numbers corresponding to the figure number
of the sectional view.

§ 6:4.6 Identification of Drawings

Identifying idicia, if provided, should include the application num-
ber, the title of the invention, and the inventor ’s name and docket
number (if any), if no application number has been assigned. This
information is to be placed on the front of each sheet of drawings and
centered within the top margin.53

§ 6:5 Illustrative Styles and Symbols

The Patent Office requires illustrative drawings and not engineering
drawings. This distinction is an important one, as the style and
content of illustrative drawings are substantially different from the
style and content of blueprints or engineering drawings. Illustrative
drawings are required, because it is much easier to understand an
illustration of the invention than an engineering drawing. This section
outlines the elements of style involved in the art of illustration.
Guidelines for patent illustrations are defined by the Patent Office in
a publication titled Guide to Patent Draftsmen. Exhibits 6-15 through
6-22 are reproduced from that publication.

§ 6:5.1 Types and Forms of Lines

Various types of lines are commonly used in patent drawings, as
illustrated in Exhibits 6-13 and 6-14. Exhibit 6-13 illustrates the form
of object lines, cutting plane lines, projection lines, hidden lines, and

53. 37 C.F.R. § 1.84(c).
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lead lines. Exhibit 6-14 shows how the various lines are used to
illustrate a combination fork and spoon utensil.

[A] Object Line
An object line is a heavy, continuous line used to represent the

outline or overall shape of an object, as shown in Exhibit 6-13. It is
used to indicate a change in direction of the surface or the intersection
of two surfaces. Every edge or surface that is visible from a certain view
of an object is included in that view by means of an object line. In the
perspective view of Figure 1 of Exhibit 6-14, object lines are used to
outline the shape of the utensil.

[B] Cutting Plane Line
A cutting plane line reveals the location of a sectional view through

the object. This line is generally drawn in the form of a single long line
and a short dash located at the position of the cutting plane, as shown
in Exhibit 6-13. A reference numeral identifying the number of the
figure corresponding to the cutting plane is drawn at the base of this
line. An arrowhead must be drawn indicating the direction in which
the section is to be seen. Lines 4-4, 5-5 and 6-6 are cutting plane lines
shown in the drawing of Figure 3 of Exhibit 6-14; these lines identify
the location of corresponding sectional drawings that are shown in
Figures 4, 5, and 6 of Exhibit 6-14.

[C] Projection Line
A projection line comprises an alternate sequence of long and short

dashes. This line is used to show exploded views of parts that fit
together to form the complete invention. The line shows the structural
arrangement of the individual parts, by aligning or guiding together
corners of the individual parts. Figure 1 of Exhibit 6-14 shows an
exploded view of the combination fork and spoon invention with each
component of the assembly aligned by projection lines b-b in Figure 1.

[D] Hidden Line
A hidden line is used to represent surfaces or edges that are hidden

from view. This line is generally in the form of a series of short dashes,
as shown in Exhibit 6-13. Hidden edges and surfaces are not generally
shown in patent illustrations. However, these lines can be used when
it is necessary to show an essential hidden feature of the invention, or
to show the structural relationship between visible and hidden por-
tions of the invention. The structural relationship between the hidden
and visible parts is difficult to understand in the invention of Exhibit
6-14. Consequently, hidden lines such as c-c and d-d are used in the
illustrative figures.
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[E] Lead Line
A single solid lead line should be used to connect a reference

numeral to a component within a drawing. The lead line should be
short. Lead lines for hidden portions of the drawing should be in the
same form as that of the hidden line, that is, a series of short dashes,
as shown in Exhibit 6-13 and in line e-e of Figure 8, Exhibit 6-14. An
arrowhead is placed at the end of the lead line only when the reference
numeral refers to the entire subject of the drawing or a segregable
portion of that subject, such as with numeral 10 of Exhibit 6-14.

The lead line touches the outline of an object when it is used to
refer to a separate and distinct portion of the object, such as the lead
line of reference numeral 12, which identifies the handle of the utensil
in Exhibit 6-14. However, when the reference numeral refers to a
portion of the invention that cannot exist independently of the whole
object shown in the drawing, the lead line ends at the surface of the
object without touching the outline of the object, such as that con-
necting reference number 56 with the surface of the spoon in Figure 1
of Exhibit 6-14.

[F] Center Line
Center lines are not generally used unless they are needed to depict

some relevant aspect of the drawing. Center lines made of alternate
long and short dashes are used in engineering drawings to depict all
radii or to depict the center of geometrical shapes. An example of a
center line is shown by line 26 of Figure 3 of Exhibit 6-2. Unless
necessary, the presence of these lines in the patent illustrations is
sufficient cause for the examiner to reject a drawing.

§ 6:5.2 Shading

Generally, patent illustrations are shaded to appear as if an ima-
ginary light source originates from the upper-left-hand corner at an
angle of forty-five degrees.54 This is accomplished by rendering the
lines that are close to the upper-left corner fine or thinner than the
lines that are further away from the upper-left corner. However, this
rule does not apply to perspective views. In perspective views, the
thickness of lines represents distance. Thicker shading lines are used
to show portions of an object that are close to the viewer, and fine lines
to show distant features.

Shading lines are drawn in specific patterns depending on the shape
or geometry of the object. Thus, cylindrical objects are shaded with
lines parallel to their length, while spherical objects have circular

54. 37 C.F.R. § 1.84(m).
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shading lines, as shown in Exhibit 6-15. Convex and concave surfaces
are distinguished by the location of the shading lines on their surfaces,
as shown in the ball and socket illustrations of Figure 6-19. Convex
surfaces are represented with circular shading lines at the lower right-
hand corner of the object. Concave surfaces are represented with
circular shading lines at the upper-left-hand surface of the object.

The amount of shading depends on the size of the object. The larger
the article, the more shading used. A cylinder or sphere with a large
diameter should contain numerous shading lines. However, a single
heavy shading line is sufficient for small pipes, rods, and shafts. When
more than one shading line is used on cylindrical surfaces, the shading
is blended from the second line. The final outer line is always a
thinner line to accentuate the edge of the object.

Mirrored or shiny surfaces are illustrated by oblique shading lines,
as shown in Exhibit 6-16. In this type of shading, the heaviest lines are
placed closest to the light source, unlike the other forms of shading.
All shade lines are oblique to the mirrored surface to distinguish them
from the vertical shading lines of opaque objects.

Inclined surfaces are distinguished from flat surfaces by drawing
shading lines, as shown in Exhibit 6-17. The outer line is always a
light line. This gives a slanting effect to the surface as the heavy line is
placed on the edge of the upper plane. The surface shading is blended
from that heavy line, giving the desired appearance.

§ 6:5.3 Hatching Patterns

Hatching patterns are used to represent the type of materials used,
when the type of material is a feature of the invention. Patent Office
sanctioned patterns are shown in Exhibit 6-18.55 The hatching pattern
for wood is used sparingly on parts of wood in section, because
excessive wood graining blurs the drawing.56 Fabric is illustrated by
irregular freehand shading to bring out the proper effect. Individual
colors can also be represented by a unique hatching pattern. That is
necessary because the Patent Office does not generally allow the use of
colored drawings.57

§ 6:5.4 Mechanical Components

There are several accepted forms of representation for illustrating
threads and gears, shown in Exhibits 6-19 through 6-21. A simple
pattern of lines is used to portray threads on small bolts and openings.

55. M.P.E.P. § 608.02.
56. Id.
57. Id.
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Larger bolts or openings require a more detailed thread drawing, which
shows the outline of each individual thread. Solid black shading lines
are used to illustrate the threads themselves.

Each type of gear or gear assembly also has distinct illustrative
forms. In illustrating gears, particular care needs to be given to the
correct spacing between the gear teeth and also to the weight of the
shade lines. The conventional methods of showing a spur gear, a
helical gear, and a worm gear in mesh are shown in Exhibit 6-21.

§ 6:5.5 Illustrative Symbols and Labeled
Representations

Graphical drawing symbols approved by the Patent Office can be
used to represent conventional elements.58 The Patent Office has
approved the symbols contained in certain publications.59 These
publications are useful guides in selecting appropriate symbols. For
example, the approved publication for electrical and electronic sym-
bols is titled: Y 32.2—1970 Graphic Symbols for Electrical and
Electronics Diagrams. Similar publications exist for fluid power dyna-
mics, process flow symbols, valves and pipe fittings, and other
such apparatus. These publications are available from the American
National Standards Institute, Inc.60

Generally, all American National Standards for drafting symbols
are approved symbols. Commonly used graphic symbols for conven-
tional electrical and mechanical elements are shown in Exhibit 6-22.
Other standard or commonly used symbols are also acceptable,
provided they are clearly understood and are adequately identified
and described in the specification.61 Symbols and labeled representa-
tions that are similar and create confusion with other symbols
commonly used in the Patent Office are not acceptable.62

The symbols for electrical circuit components can be modified as
follows. An arrow through an electrical circuit element indicates that
the element is variable, such as a variable resistance.63 A dotted line
connection of these arrows indicates ganging (that is, a mechanical
link) between the two elements. For an inherent property of a
component, such as the resistance of a wire or the equivalent resis-
tance of a more complex device, the circuit can be shown by drawing

58. 37 C.F.R. § 1.84(n).
59. M.P.E.P. § 608.02.
60. 11 West 42 Street, New York, New York 10036.
61. M.P.E.P. § 608.02.
62. Id.
63. Guide for Patent Draftsmen, Document PAT-012.1-7502, U.S. Dep’t of

Commerce, Patent and Trademark Office, U.S. Govt. Printing Office,
Washington, D.C. 20402 (1989).
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the symbol (a resistor, in this example) in dotted lines on or near the
component. In lieu of a symbol, a labeled representation can be used to
represent a conventional element, a combination of elements, or a
circuit.64 These include appropriately labeled rectangles, squares, and
circles. For example, a motor or a valve can be represented by a circle
with the word “motor” or “valve” as shown in Exhibit 6-22. Exhibit 6-7
shows labeled representations of a process flowchart.

§ 6:6 Special Forms of Illustration

There are several forms for illustrating an invention that are not
normally acceptable by the Patent Office. These include colored draw-
ings, photographs, and models and exhibits. The Patent Office will only
accept such articles under special circumstances.

§ 6:6.1 Black-and-White Photographs

Photographs are not normally considered to be proper drawings.65

They are considered informal drawings and are accepted for the
purpose of establishing a filing date, provided they are replaced by a
formal drawing within two months of the date of notice from the
Patent Office.66 Photolithographs of photographs are never acceptable.

The Patent Office accepts photographs in utility and design patent
applications as formal drawings only if photographs are the only
practical medium for illustrating the claimed invention. Thus, if the
subject matter of the application admits of illustration by a drawing,
the examiner may require a drawing in place of the photograph. The
photographs must be of sufficient quality so that all details in the
photographs are reproducible in the printed patent. Exemplary of
objects of which the Patent Office accepts photographs in utility patent
applications are electrophoresis gels, blots, histological tissue cross
sections, animals, plants, in vivo imaging, thin layer chromatography
plates, and crystalline structures. The Patent Office may accept
photographs in design patent applications to show ornamental
effects.67

Exhibit 6-23 shows a transmission electron micrograph of a fibrous
carbon chain described in an issued patent. A photograph was allowed
in this patent because it would be difficult to draw the shape of the
fibrous chain.

64. 37 C.F.R. § 1.84(n).
65. M.P.E.P. § 608.02.
66. Id.
67. 37 C.F.R. § 1.84(b).
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§ 6:6.2 Colored Drawings and Photographs

Colored drawings and colored photographs are generally not ac-
cepted in view of the substantial administrative and economic burden
associated with printing a utility patent with colored drawings.68

Neither the examiner nor the draftsman has the authority to permit
colored drawings in utility or design applications. They can be used
only if a special petition is filed requesting acceptance of the colored
drawings under 37 C.F.R. § 1.84.69 Such a petition must include the
appropriate fee set forth in section 1.17(h), and three sets of color
drawings. The specification must contain the following language as
the first paragraph in the brief description of the drawing:

The file of this patent contains at least one drawing executed in
color. Copies of this patent with color drawing(s) will be provided
be the Patent and Trademark Office upon request and payment of
the necessary fee.

The petition is granted only if the Patent Office determines that
color drawings are necessary, that is, are the only practical medium by
which to disclose the invention.

§ 6:6.3 Computer Programming Lists

A computer program listing can be submitted as a drawing, but only
if it is contained in 300 lines or less, with each line being seventy-two
characters or fewer.70 More information about submitting computer
program listings can be found in section 14:5.2.

§ 6:7 Mailing

Drawings should be mailed either flat and protected by a sheet of
heavy board or rolled for transmission in a mailing tube. The examiner
can request a new drawing if the drawings are folded, creased, or
mutilated.71

The drawings must be mailed with the patent application. If draw-
ings are mentioned in the specification, but not included with the
application, the application is deemed incomplete and rejected. That
results in loss of an early filing date. However, an applicant can petition
to have the application accepted without the drawings if the figures are
not necessary to understand the subject matter sought to be patented.72

68. M.P.E.P. § 608.02.
69. 37 C.F.R. § 1.84(a)(2).
70. 37 C.F.R. § 1.96(b).
71. M.P.E.P. § 608.02.
72. Id.
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