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Standard Test Method for
Determination of Productivity Using Electrostatic Copy

. . . . . 1

Machines with Various Configurations
This standard is issued under the fixed designation F1318; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the determination of productiv-
ity using electrostatic copy machines with various combina-
tions of accessories and in different operating modes.

1.2 The results from this test method will enable copy
machine users to compare the productivity of similarly
equipped copiers to each other or the productivity of a copy
machine can be compared with itself in its various configura-
tions.

1.3 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

F335 Terminology Relating to Electrostatic Imaging

F995 Practice for Estimating Toner Usage in Copiers Utiliz-
ing Dry Two-Component Developer

3. Terminology

3.1 Definitions:

3.1.1 copy rate—the average number of copies per minute
that an electrostatic copy machine produces when a given
number of copies are made of a given input load.

3.1.2 productivity factor—the number of copies per minute
that an electrostatic copy machine produces on the average
when allowances are made for the effects of work load,
accessories, feed time, warm-up, operating mode and other
factors which affect the output of the copier.
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3.1.3 For other definitions see Terminology F335.
4. Summary of Test Method

4.1 The test method consists of two procedures for deter-
mining the productivity of an electrostatic copy machine when
using any combination of accessories or attachments.

4.1.1 Procedure A, Test Method For Measuring Machine
Productivity, is a series of direct measurements of the time
required to do specific numbers of copies under given circum-
stances with selected accessories. It is intended to be quick and
machine dependent.

4.1.2 Procedure B, Test Method For Measuring Job
Productivity, is a series of measurements of the various tasks
and operations on a copy machine. It uses standard jobs, and
arrives at overall productivity ratings which are both machine
and operator dependent.

5. Significance and Use

5.1 This test method is used to determine the copy per
minute rating (productivity) of electrostatic copiers under
standard conditions. It measures the time required to copy a
specific standard load on a copy machine. This productivity
value is to be compared to the repeat copy rate for the same
machine to see if there is a change in the efficiency of the
machine when various accessories or combinations of acces-
sories are added to or used on the machine, or when the work
load changes. It can also be used to compare the efficiencies of
different but similarly equipped copy machines. It is suitable
for productivity evaluation by the user, and in research and
development.

6. Interferences

6.1 The productivity of a copier can be affected by the
attachment of an accessory whether it is operating or not. Thus,
for a full comparison of the efficiency of a machine, it should
be tested with a given accessory removed, with it attached but
not operating, and with it attached and operating. If two or
more copiers are being tested and compared, it is important to
maintain as equitable a situation as possible, with attachments
on all machines being used in the same state.

6.2 Productivity can be affected by the paper input source
selection and similar nuances in operation. The default condi-
tions are not always the most efficient operating mode. Nor are
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automatic selections necessarily faster than manual selections.
Therefore it may be necessary to perform several trial opera-
tions to optimize conditions.

6.3 Some of the activities being timed in this test can be
affected by the ability of the operator. Therefore it is important
that the test operator be as familiar with the test machine as the
average operator in the field would be. For this test, the
operator should have read the operator’s manual thoroughly,
and have operated the test machine several times before the
actual test. If operator proficiency cannot be satisfactorily
achieved, the time extensions induced by operator activities
may be excluded from the calculations. However this should be
noted in the report.

6.4 This test method addresses only the measurement of the
time needed for the copy machine to operate. If office produc-
tivity is to be measured, several other factors such as service
time, supply availability, queuing time, etc., must be consid-
ered. They are beyond the scope of this test method.

6.5 In both test methods the number of copies to be made,
the number of originals to be used and the number of runs to
be made were selected to fit as typical a set of cases as possible.
However for a given situation restricting the measurement to
these values may not be adequate. Therefore the user of this
method is advised to use values for number of copies, number
of originals, number of runs and other parameters so that the
situation is adequately covered and a fair equitable comparison
can be made.

7. Apparatus

7.1 Copy Machine to be tested with instruction manuals and
specification sheets.

7.2 Standard Test Load, Test Originals, a set of 8.5 by 11 in.
originals. The number of sheets depends on the test being
performed. The sheets should be reasonably flat, free from curl,
unwrinkled, and neither crushed nor torn. A20 Ib basis weight
(17 in. by 22 in. 500 sheet ream) is preferred.

7.3 Stopwatch or Timer, accurate to 0.1 s.
7.4 Clock or Second Timer with a second hand.

7.5 Supplies for the copy machine which meet the copy
machine manufacturer’s specifications.

8. Conditioning

8.1 The test area shall be the normal office environment,
within the temperature and humidity range recommended by
the copier manufacturer for normal use.

8.2 All supplies and the standard test loads shall be in the
same room as the test machine for at least 24 h prior to the test
so that the temperature and moisture content of the supplies
will have stabilized. Supplies should be kept in their normal
wrappers or storage containers until needed.

9. Procedure A—Method For Measuring Machine
Productivity

9.1 Prepare the test machine for operation in accordance
with the manufacturer’s instructions. Run the machine to see
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that it is operating properly. Determine the proper settings for
the test so that the images will be of proper quality and all
accessories are functioning properly. If necessary, have the
copier serviced to avoid any problems.

9.2 Preparing the Originals—Any typing typical of the
office work environment may be used as an original for these
tests, however the 4 % “k” chart in Fig. 1 of Test Method F995
is recommended. Two sets of originals are needed. One set will
consist of ten copies of the 4 % k” chart or other original.
These are to be on one side of the sheet of paper, and will be
used for most of the tests. Make a second set of originals with
the pattern on both sides of the sheet of paper. This second set
should consist of five sheets of paper with the pattern on both
sides of the paper so that there are ten patterns on five sheets
of paper. The second set is for some of the duplexing tests.
Number the individual “k” charts so that the copies can be
uniquely identified. If extensive testing is to be done, several
sets of originals may be needed so that good, clean, flat,
unwrinkled, and uncreased originals are always used.

9.3 Machine Repeat Copy Rate:

9.3.1 Measure the machine repeat copy rate. This is the
number of 8.5 by 11 in. copies the machine can produce in 1
min from the same original after the first copy has been made.
All accessories are off, and all paper is fed from the default
source and is in the default orientation. If the default tray
allows for feeding of the paper in either the short or long
direction, load the paper or set the machine so that in default it
feeds in the short direction. Note the feed direction.

9.3.2 Place a copy of the “k” chart on the platen of the
copier. Check to see that the copier is turned on and ready to
operate. Run one copy. Set the copier to produce eleven copies.
Press the start button. When the trailing edge of the first copy
exits the machine, start the stopwatch. When the trailing edge
of the eleventh copy exits the machine stop the stopwatch.

9.4 First Copy Time:

9.4.1 Measure the first copy time. This is the time the copier
uses to produce one copy from one original.

9.4.2 Set the copier paper feed as described in 9.3.1. Place
one original on the platen. Set the selector to make one copy of
the original.

9.4.3 Simultaneously start the stopwatch and press the start
button on the copier. Stop the stopwatch when the trailing edge
of the copy exits the machine. Check the printed copy to see
that the copy is properly made and is of good quality. If there
has been a discrepancy, a blank sheet is found, or a jam
occurred, make note of this and then redo the test. The latter
result will be considered valid.

9.5 Copy Rate in the Simplex Mode:

Note 1—To measure the copy rate in the simplex mode the copier must
be equipped with a feeder. If the test copier is not so equipped, go to 9.6.

9.5.1 Measure the copy rate in the simplex mode. This is the
number of copies per minute that the copier can make for a
given number of originals with a given number of copies from
each original. Because the rate will depend on the load, a set of
three values will be calculated. The series will consist of
making one copy each of ten originals, three copies each of ten
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9.5.2 Set the copier paper feed as described in 9.3.1. Place
the first set of originals (the single-sided ones) in the feeder. Set
the selector to make one copy per original.

9.5.3 Simultaneously start the stopwatch and press the start
button on the copier. Stop the stopwatch when the “ready for
copying” prompt or indicator comes on. (If there is no ready
indicator per se, stop the watch when the last copy drops into
the out tray, when the last original is ejected from the feeder, or
other appropriate time.) Check the printed copies to see that all
copies were properly made and are of good quality. If there has
been a discrepancy, a blank sheet is found or a jam occurred,
make note of this and then redo the test. The latter result will
be considered valid.

9.5.4 Set the copier paper feed as described in 9.3.1. Place
the first set of originals (the single-sided ones) in the feeder. Set
the selector to make three copies per original. Set the sorter to
sort and collate the three sets of copies. Repeat steps 9.5.3 to
9.5.4. Report this result as the simplex rate with three copies.
(To make this measurement the copier must be equipped with
a feeder and sorter, with a feeder and offset stacking tray, or
with a recycling stack feeder. If the test copier is not so
equipped, go to 9.6 below.)

9.5.5 Set the copier paper feed as described in 9.3.1. Place
the first set of originals (the single-sided ones) in the feeder. Set
the selector to make five copies per original. Set the sorter to
sort and collate the five sets of copies. Repeat steps 9.5.3 and
9.5.4. Report this result as the simplex rate with five copies.

9.6 Machine Copy Rate with Duplexing:

9.6.1 Measure the copy rate with duplexing. This is the
number of copies per minute that the copier can make for a
given number of originals with text on one or both sides of the
originals and the copying being done to one or both sides of the
copies. There are three types of duplexing: 1 to 2, 2 to 1 and 2
to 2. Because the copy rate will depend on the load and the
duplexing mode, each duplexing mode will be tested with
outputs of one, three and five sets from ten originals.

9.6.1.1 One to two duplexing is the copying of material
from originals with information on one side of the original to
copies with information on both sides of the copies. There
should be a one to one correspondence between originals and
copies in pages but there should be fewer sheets of copied
paper.

9.6.1.2 Two to one duplexing is the copying of material
from originals with information on both sides of the original to
copies with information on one side of the copies. There should
be a one to one correspondence between originals and copies in
pages but there should be more sheets of copied paper than
original sheets of paper.

9.6.1.3 Two to two duplexing is the copying of material
from originals with information on both sides of the original to
copies with information on both sides of the copies. There
should be a one to one correspondence between originals and
copies on both sheets of paper and pages.

9.6.2 To measure the 1 to 2 duplexing copy rate set the
copier paper feed as described in 9.3.1. Place the one-sided set
of originals in the feeder. Set the selectors to make one copy of
the originals in the 1 to 2 duplexing mode. (To make this
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measurement the copier must be configured to do 1 to 2
duplexing. If the test copier is not so designed, go to 9.6.6
below.)

9.6.3 Simultaneously start the stopwatch and press the start
button on the copier. Stop the stopwatch when the “ready for
copying” prompt or indicator comes on. (If there is no ready
indicator per se, stop the watch when the last copy drops into
the out tray, when the last original is ejected from the feeder, or
other appropriate time.) Check the printed copies to see that all
copies were properly made, are properly sorted and are of good
quality. If there is a discrepancy, a blank side is found, or a jam
occurs, make note of this and then redo the test. The latter
result will be considered valid.

9.6.4 To measure the 1 to 2 duplexing copy rate for three
sets, set the copier paper feed as described in 9.3.1. Place the
one-sided set of originals in the feeder. Set the selectors to
make three copies of the originals in the 1 to 2 duplexing mode.
Repeat steps 9.6.3 and 9.6.4. Report this result as the copy rate
with 1 to 2 duplexing and three copies.

9.6.5 To measure the 1 to 2 duplexing copy rate for five sets,
set the copier paper feed as described in 9.3.1. Place the
one-sided set of originals in the feeder. Set the selectors to
make five copies of the originals in the 1 to 2 duplexing mode.
Repeat steps 9.6.3 and 9.6.4. Report this result as the copy rate
with 1 to 2 duplexing and five copies.

9.6.6 To measure the 2 to 1 duplexing copy rate for one set,
set the copier paper feed as described in 9.3.1. Place the
two-sided set of originals in the feeder. Set the selectors to
make one copy of the originals in the 2 to 1 duplexing mode.
Repeat steps 9.6.3 and 9.6.4. Report this result as the copy rate
with 2 to 1 duplexing. (To make this measurement the copier
must be configured to do 2 to 1 duplexing. If the test copier is
not so designed, go to 9.6.9 below.)

9.6.7 To measure the 2 to 1 duplexing copy rate for three
sets, set the copier paper feed as described in 9.3.1. Place the
two-sided set of originals in the feeder. Set the selectors to
make three copies of the originals in the 2 to 1 duplexing mode.
Repeat steps 9.6.3 and 9.6.4. Report this result as the copy rate
with 2 to 1 duplexing and three copies.

9.6.8 To measure the 2 to 1 duplexing copy rate for five sets,
set the copier paper feed as described in 9.3.1. Place the
two-sided set of originals in the feeder. Set the selectors to
make five copies of the originals in the 2 to 1 duplexing mode.
Repeat steps 9.6.3 and 9.6.4. Report this result as the copy rate
with 2 to 1 duplexing and five copies.

9.6.9 To measure the 2 to 2 duplexing copy rate for one set,
set the copier paper feed as described in 9.3.1. Place the
two-sided set of originals in the feeder. Set the selectors to
make one copy of the originals in the 2 to 2 duplexing mode.
Repeat steps 9.6.3 and 9.6.4. Report this result as the copy rate
with 2 to 2 duplexing. (To make this measurement the copier
must be configured to do 2 to 2 duplexing. If the test copier is
not so designed the test is completed.)

9.6.10 To measure the 2 to 2 duplexing copy rate for three
sets, set the copier paper feed as described in 9.3.1. Place the
two-sided set of originals in the feeder. Set the selectors to
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