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INTERNATIONAL STANDARD

ISO

3007-1974 (E)

Petroleum products — Determination of vapour press

Reid method

1 SCORE AND FIELD OF APPLICATION

determirjation of the absolute vapour pressure {see note 1)
of volatjle crude oil and volatile non-viscous petroleum
productd, except liquefied petroleum gases (see note 2).

This In:]‘ernational Standard specifies a method for the

NOTES

1 Becauge the external atmospheric pressure is counteracted by-the
atmosphelic pressure initially present in the air chamber, the “Reid
vapour pressure’’ is approximately the vapour pressure;of the
material 4t 37,8°C in bars!) absolute. The *“Reid vapour-pressure’’
differs frqm the true vapour pressure of the sample owing to slight
vaporization of the sample and the presence of water vapour and air
in the corffined space.

2 For ddtermination of the vapour pressure of liquefied petroleum
gases, refdrence should be made to 1SO . ..

2 REFERENCE

1SO . . .,| Petroleum products — Determination of vapour
pressure|of liquefied petroleum (LP) gases.?)

3 PRII\10IPLE

(see table, clause 9) if the air chamber

lre —

as initially at a

on the gauge attached to the apparatus, I.:J/itably corrected

temperature other than 37,8°C, is
pressure.

3.2 This method provides for partial
products having a Reid vapour pressu
(clauses 1 to 9, and 17), for no air satur
having a Reid vapour pressure above 1,8
16, and 17) and for narrower tolerances

e Reid vapour

ir saturation of
e below 1,8 bar
htion of products -
par (clauses 10 to
n certain features

for the measurement of the vapour prdssure of aviation

gasolines {clauses 16 and 17).

4 APPARATUS

The construction of the required apparatus is described in

the annex. For samples having vapour
1,8 bar, use the gasoline chamber with
A.1.2) and for samples having vapour

pressures below
one opening (see
pressures above

1,8 bar, use the gasoline chamber with two openings (see

A13).

5 HANDLING OF SAMPLES |

3.1 The gasoline chamber of the vapour pressure apparatus
is filled with the chilied sample and connected to the air
chamber at 37,8 °C or other temperature. The apparatus is
immersed in a constant-temperature bath (37,8 +0,1 °C)
and is shaken periodically until equilibrium is reached. The
“manometer reading’’ corresponding to the pressure, read

1). 1 bar = 105 N/m?2,

2} 1in preparation.

5.1 General

The general provisions in 5.2 to 5.6 shall apply to all
samples for vapour pressure determinations, except as
specifically excluded for samples having vapour pressures
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above 1,8 bar (see clause 10). The extreme sensitivity of
vapour pressure . measurements to losses through
evaporation and to slight changes in composition is such as
to require the utmost precaution and the most meticulous
care in the handling of samples.

5.2 Sampling procedure

- The Reid vapour pressure determination is extremely
sensitive to evaporation losses and to stight changes in the
composition of the sample. Careless taking and handling of

6.2 Preparation of gasoline chamber

Completely immerse the open gasoline chamber and the
sample transfer connection in the water cooling-bath for a
sufficient time to allow the chamber and connection to
reach the bath temperature (0 to 4,5 °C).

6.3 Preparation of air chamber

in the preparation of the air chamber, the 37,8 °c
procedure (see 6.3.1) and the ambient temperature proce-
dure (see 6.3.2) give equivalent results on products to

samples for Reid vapour pressure determinations can easily
result in losses of the more volatile components, resulting
in significant loyvering of the determined vapour pressure.
When obtaining] storing, or handling samples, observe all
necessary precafitions to ensure that the sample is truly
representative of the product and is satisfactory for Reid
vapour pressure festing.

5.3 Sample container capacity

The capacity of the sample container from which the
vapour pressure |sample s taken shall be not-less than 1|
and not more than 8 1.

5.4 Sample hanflling temperature

In all cases, the[sample container and its contents shall be
cooled to a temperature of 0 to 4,6 °C before the container
is opened. ’

.55 Sample tranjsfer

The Reid vapour pressure determination shall be the Tirst
test carried out|on a sample. If it is necessary «to transfer
samples from larger sample containers or_(to) withdraw
samples for other tests, the method of transfer shown in
figure 1 shall be used.

5.6 Care of san]ples

Samples shall be|put in a cooliplace as soon as possible after
they have been |obtained. @nd' held there until the test has
been completed| Samplés_in leaking containers shall not be
considered for testsbut shall be discarded and new samples
obtained.

whiththey carrbeapptied:

The ambient temperature procedure is incIude as an
alternative procedure for those laboratories) not having a
water bath of adequate size to immerse the air [chamber.

6.3.1 37,8 °C procedure

After purging and rinsing thé ‘air chamber and pressure
gauge in accordance with 7.5 connect the gauge [to the air
chamber. Immerse the aifchamber to at least 25 thm above
its top in the water bath’maintained at 37,8 + 0|1 °C (see
note 1 to 7.5), for not.less than 10 min just beforg coupling
it to the gasoling chamber. Do not remove the aif chamber
from the bathluntil the gasoline chamber has been filled
with sampleias’specified in 7.1.

6.3.2 . Ambient temperature procedure

As-anh alternative to 6.3.1, the air chamber may bg adjusted
to.ambient or other temperature which may be dgtermined
with  an accuracy of at least 0,5 °C in the following
manner : After purging and rinsing the air chamber and
pressure gauge in accordance with 7.5, connect thp gauge to
the air chamber. Insert the thermometer into the chamber,
supporting it by means of a loosely fitting (not airtight)
stopper in the opening of the air chamber. Adjust the
position of the thermometer so that it is aligned |as closely
as possible with the axis of the air chamber, and with the
thermometer bulb located in the air chambpr, about
230 mm from the opening. Leave the thermometer in
position until the temperature reading has |remained
constant within 0,5 °C for a period of 5 min or [more just
before coupling.the air chamber to the gasoline|chamber.
At this time, record the thermometer reading as the “initial
air temperature’’, :

6 PREPARATION FOR TEST -

6.1 Air saturation of sample in sample container

With the sample at a temperature of O to 4,5 °C, take the
container from the water cooling-bath, unseal it, and

examine it for its liquid content, which shall be between 70.

and 80 % of the container capacity. After the correct liguid
content has been assured, reseal the container, shake it
vigorously, and return it to the water cooling-bath.

2

7 PROCEDURE

7.1 Sample transfer

With everything in readiness, remove the chilled sample
container form the bath, 'uncap it, and insert the chilled
transfer connection and air tube (see figure 1). Quickly
empty the chilled gasoline chamber: and place it over the
sample delivery tube of the transfer connection. Invert the
entire system rapidly so that the gasoline chamber is finally
in an upright position with the delivery tube extending to
within 8 mm of the bottom of the gasoline chamber. Fill
the gasoline chamber to overflowing. Lightly tap the
gasoline chamber against the work bench to ensure that the
sample is free of air bubbles. If any sample is displaced,
refill the chamber to overflowing.
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FIGURE 1 — Simplified sketches outlining method of transferring sample
to gasoline chamber from open-type containers

7.2 Assembly of apparatus

transfer connection

delivery tube

7.4 Measurement of vapour pressure

Without [delay, and as quickly as possible, attach the air After the assembled vapour pressure apparatus has been
chamber [to the gasoline chamber. Do not take more than immersed in the bath for 5 min, tap thg pressure gauge
20 s to cpmplete the assembly of the apparatus after filling lightly, and observe the reading. Withdraw the apparatus
the gasojine chamber, using the following sequence of from the bath, invert it, shake it vigorously, and replace it
operatior}s : in the bath in the shortest possibie time [to avoid cooling

the apparatus. To ensure equilibrium conditions, repeat this

7.2.1 Add additional sample to the gasdline chamber to agitation and gauge reading at least five times, at intervals

fill to overflowing.

(see 6.3.
water ba

7.2.2 RFd the initial air temperature of the air chamber

7.2.3 Connect the air.chamber to the gasoline chamber.

} or remove the airCechamber from the 37,8 °C
h (see 6.3.1).

7.3 intrpductionof apparatus into bath

Turn the|assembled vapour pressure apparatus upside down
to allow [the-sample in the gasoline chamber to run into the
air chamber and shake vigorously in a direction paralie to
Immerse the assembied

the length of the apparatus.

apparatus in the bath, maintained at 37,8+ 0,1 °C, in an

of not less than 2 min, until the last two consecutive gauge
readings are identical; this sequence of opgrations normally
requires 20 to 30 min. Read the final gaude pressure to the
nearest 0,002 5bar for gauges wi intermediate
graduations of 0,005 bar and to the neargst 0,005 bar for
gauges with graduations of 0,010 to 0,02b bar and record
this value as the ‘“‘uncorrected vapour pressure’’ of the
sample under test. Immediately remove the pressure gauge
and check its reading against that of the manometer,
recording the value found as the Reid |vapour pressure
(under the procedure of 6.3.1), or as the ““manometer
reading’” to be used in the calculations of clause 9 (under
theprocedureof-6:3:2):

7.5 Preparation of apparatus for next test

inclined position so that the connection of the gasoline and

air chambers is below the water level and may be observed Disconnect the air chamber, gasoline chamber, and pressure
closely for leaks. If no leaks are observed, immerse the gauge (see note 1). Displace trapped fluid from the
apparatus to at least 256 mm above the top of the air Bourdon gauge in the following manner : Hold the gauge
chamber. Observe the apparatus for leaks throughout the between the palms of the hands with the right hand on the
test. If a leak is detected at any time during the test, the face side and the threaded connection of the gauge forward.
sample shall be discarded and the test recommenced with a Extend the arms forward and upward at an angle of 45°

fresh sample.

NOTE — Liquid leaks are more difficult to detect than vapour leaks;

with the coupling of the gauge pointing in the same
direction. Swing the arms downward through an arc of

o] « . - .
because the much-used coupling device is normally in the liquid about 135" so that the centrifugal force aids gravity in
section of the apparatus, give it particular attention.

removing the trapped liquid. Repeat this operation three

3
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times to expel all liquid. Purge the pressure gauge by

directing a small jet of air into its Bourdon tube for at least

5 min.

Thoroughly purge the air chamber of residual sample by
filling the air chamber with warm water (above 32 °C) and
allowing it to drain (see note 2). Repeat this purging at least
five times. After thoroughly removing the previous sample
from the gasoline chamber, immerse the chamber in the
ice-bath for the next test.

NOTES

8.7 Shaking the apparatus

Shake the apparatus “vigorbusly" as directed in 7.4 in order
to ensure equilibrium conditions.

8.8 Temperature control

Carefully control the temperature at the time of air
saturation and the temperature of the 37,8 °C bath (see

" annex, clauses A.3 and A.4, respectively). Be certain that
. the temperature of the air in the air chamber at the time of

coupling with the ggéoline chamber (see 7.2) has remained

1 In the case of cLude oil, the Bourdon tube must be Washed with a
volatile solvent aftgr each test.

2 If the purging [of the air chamber is done in a bath, be sure to
avoid small and unhoticeable films of floating sample by keeping the
bottom and -top |openings of the chambers closed as they pass
through the surfacg of the water:

8 PRECAUTIQNS

measurements if the prescribed procedure is not followed
carefully. The fpllowing list emphasizes the importance of
strict adherence [to the precautions given in the procedure :

Gross errors aI liable to be made in vapour pressure

8.1 Checking t]n pressure gauge

" Check all gauggs against a manometer after- each test in
order to ensure fhigher precision of results (see 7.4). Ensure
that gauges are in a vertical position before reading them.

8.2 Air saturation of sample

Open and cloje the sample container once after.“the
contents have réached a temperature of 0 to 45 °C. Shake
the container YVigorously to ensure equilibrium of the
sample with the fair in the container (see 6.1).

8.3 Checking for leaks

Check all appargtus before and- during_each test for |IQU|d
and vapour leaky (see A.1.6 and note'to 7.3). :
8.4 Sampling

Because initial Jampling-and the handling of samples will
greatly - affect [the, final results, employ - the - utmost
precaution and the most metlculous care to av0|d losses

the “initial air temperature’’ to 37,8 °C.

constart-within0;5—€-foraperiod-of 5mimormpre.

9 EXPRESSION OF RESULTS

For the ambient temperature procedure. specifieq in 6.3.2,
calculate the “Reid vapour pressute?of the sample under
test by applying to the “manometer’reading’’ the ¢orrection
given in the following table-for/ the change in pressure of
the water vapour and air in-the chamber on hegting from

TABLE — Corrections to be applied to “manometer r¢adings”
for calculating vapour pressure

Initial air Barometric pressure?), bar
temperatura)

°¢ 0,800 | 0,867 | 0,933 { 1,000 | 1,018 | 1,027

0 -0171-0,181{-0,19 |-0,20!~-0,20 {— 0,20

5 -0,151-0,16 |-0,17 |-0,18{—0,18 | — 0,18
10 . -0,13|-0,14{-0,15 |- 0,15 —-0,1E- -0,16
15 -0,111-0,12{-0,12-0,131-0,183|-0,13
20 -0091{-0,10|-0,10{-0,10|-0,10 {—0,10
25 -0,07~-0,07—-007 {-0,08|-0,08|—0,08
30 -0,04|—-0,05|~-0,05-0,05{—-0,06{—0,05
35 -0,02|~-002{-002|-0,02{—-0,02 {-—0,02
378 0 (4] 0 0 0 0
40 0,01 0,01 0,01 0,01 0,02 V» 0,02

1) For other temperatures and pressures, the correctipns may be

calculated by means of the following equation :
_p —pg) (t—37,8) ( )
c= 273+ P37,8 Pt

where

¢ is the correction, in bars;

through evapor is the barometric pressure, in bars, at the time of the test;

clause 5 and 7.1). In no case shall any part of the Reid

apparatus itself be used as the sample container prevnous to

actually conducting the test.

8.5 Purging the apparatus

Thoroughly purge the pressure gauge, the gasoline chamber,
and the air chamber to be sure that they are free of residual
sample. (This is most conveniently done at the end of the
previous test; see 7.5.)

8.6 Coupling the apparatus

Carefully observe the requirements of 7.2,

4

pt is the vapour pressure of water, in bars, at ¢ °C;

t is the initial air chamber temperature, in degrees Celsius, at
the beginning. of the test;.

P37,8 is: the vapour pressure of water, in bars -at 37,8°C,
: namely 0,065 6 bar.

Example : The pressure gauge gives an - ‘‘uncorrected - vapour
pressure’’ reading of 0,689 bar. When the gauge is compared with a
mercury..manometer, a manometer reading of 0,682 bar is obtained
when the pressure gauge reads 0,689 bar. If the initial air chamber
temperature is 30 °C, the vapour pressure of water (pt) ‘would be
0,042 bar. If the observed barometric pressure is 0,900 bar, the
correction ¢ is then calculated to be — 0046 bar. The corrected
vapour pressure is then :

0,682 — 0,046 =-0,636 bar
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MODIFICATIONS FOR PRODUCTS HAVING REID
VAPOUR PRESSURES ABOVE 1,8 bar

10 GENERAL

With products having a vapour pressure over 1,8 bar (see
note), the procedure specified in clauses 5 to 8 is hazardous
and inaccurate. Consequently, the following clauses define
changes in the apparatus and procedure for the
" determination of vapour pressures above 1,8 bar. Except as

1SO 3007-1974 (E)

13.4 Completely immerse the gasoline chamber, with both
valves open, in the water cooling-bath for a sufficient length
of time to allow it to reach the bath temperature {0 to
45 °C).

13.5 Connect a suitable ice-cooled coil to the outlet valve
of the sample container.

NOTE ~— A suitable ice-cooted coil can be prepared by immersing a
spiral of approximately 8 m of 6 mm copper tubing in a bucket of
ice water.

specifichlly stated, all the requirements of clauses 1 to 9
and clause 17 shall apply.
NOTE —| When the question arises, the airsaturation method shall

be used|to determine whether or not a product has a vapour
pressure pbove 1,8 bar.

11 APPARATUS

1.1 mb, as described in the annex, using the gasoline
chambel with two openings.

11.2 Pyessure-gauge calibration

A deadveight tester (see A.7) may be used in place of the
mercury manometer (see A.6) for checking gauge readings
above 1|8 bar. In 7.4, 8.1, clause 9 and the table where the
words [‘manometer’” and ‘“‘manometer reading’ appear,
include| as an alternative ‘“‘dead-weight testet” and
“calibrated gauge reading,” respectively.

12 HANDLING OF SAMPLES

12.1 The provisions of 5.3, 5:4)and 5.5 shall not apply.

12.2 The capacity of'the’sampie container from which the
vapour pressure sample’is taken shall be not less than 0,5 |.

13 PREPARATION FOR TEST

14 PROCEDURE
14.1 The provisions of 7.1 and 7.2 shall not apply.

14.2 Connect the 6 mm valve of the chilled gasoline
chamber to-the ice-cooled coil. With the 13 mm valve of the
gasoline /chamber closed, open. the outlet valve of the
sample. container and the 6 mm vaIvJ of the gasoline
chamber. Open the gasoline chamber 13jmm valve slightly
and allow the gasoline chamber to fill slowly. Allow the
sample to overflow until the overflow vojume is 200 ml or
more.

Control this operation so that no appreciable drop in
pressure occurs at the gasoline chamber & mm valve. In the
order named, close the gasoline chamber 13 mm and 6 mm
valves; and then close all other valves in the sample system.

Disconnect the gasoline chamber and the

Cautions : Safe means for disposal of
escaping during this whole operation mu:
avoid rupture because of the liquid-full

tooling coil.

iquid and vapour
t be provided. To
condition of the

gasoline chamber, the gasoline chamber] must be quickly
attached to the air chamber and the 13 jnm valve opened.

14.3 Immediately attach the gasoline ¢

hamber to the air

chamber and open the gasoline chamber|13 mm valve. Do
not take more than 25 s to complete the assembly of the
apparatus after filling the gasoline chamber, using the
following sequence of operations :

1) read the initial air temperature or remove the air

13.1 The provisions of 6.1 and 6.2 shall not épply.

13.2 Any safe method of displacement of the test sample
from the sample container that ensures filling the gasoline
chamber with a chilled, unweathered sample may be
employed. Displacement by self-induced pressure is
described in 13.3 to 13.5 and clause 14.

13.3 Maintain the sample container at a temperature
sufficiently high to maintain superatmospheric pressure,
but not substantially over 37,8 °C.

chamber from the water bath,

2) connect the air chamber to the gasoline chamber,
and

3) open the gasoline chamber 13 mm valve.

14.4 If a dead-weight tester is used instead of the mercury
manometer {see 11.2), apply to the “uncorrected vapour
pressure” the calibration factor, in bars, established for the
pressure gauge at or near the ‘‘uncorrected vapour
pressure,” recording the value found as the “‘calibrated
gauge reading’’ to be used throughout clause 9, in place of
the "‘manometer reading’’.
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lorig run, in the normal and correct operation of the test
method, exceed the following values only in one case in

15 PRECAUTION

The precaution specified in 8.2 shall not apply.

twenty :
Reépeatability
MODIFICATIONS . FOR AVIATION GASOLINE OF Range (Same operator
ABOUT 0,5 bar REID VAPOUR PRESSURE and apparatus)
0to 0,35 bar 0,007
0,35 to 1,1 bar
(except aviation gasoline) 0,014
16 GENERAL 1,110 1,8 bar . ' 0,021
Ab 1,8b ‘ 0,028
The following ppragraphs define changes in apparatus and Avi:‘:on gas:rline ‘
prf)cgdure for.the getermmatlon o.f.the vapour presst_Jre of {approximately 0,5 bar) 0,007
aviation gasolingd. Except as specifically stated herein, all

the requirements set forth in clauses 1 to 9 and clause 17
shall apply.

16.1 Ratio of vplumes of air and gasoline chambers

The ratio of the volume of the air chamber to the volume
of the gasoline dhamber shall be between the limits of 3,95
and 4,05 (see nofe to A.1 in the annex).

16.2 Water cooling-bath- Cy

The water coolimg-bath shall be held at a temperature of O
to1°C. :

16.3 Checking the pressure gauge

The gauge shall| be checked at 0,5 bar against a mercury
column before epch vapour pressure measurement o ensure
that it confomE to the requirements of clause'A.2. This
.preliminary chegk shall be made in addition to the final
gauge comparisop specified in 7 .4.

16.4 Air chamber temperature

The provisions df 6.3.1 shall be followed; the provisions of
6.3.2 shall not apply.

17 PRECISION

17.2 Reproducibill ity

The difference between two single and independent results,
obtained by different (operators working in |different
laboratories on identical test material, would in|the long
run, in the normaland correct operation of the tes{ method,
exceed the following values only in one case in|twenty :

Reproducitjility
Range (Different oierator
‘and appargtus)
0 to 0,35 bar ) 0,024
0,35 to 1,1 bar
(except aviation gasoline) 0,021
1,110 1,8 bar ' 0,028
Above 1,8 bar 0,049
Aviation gasoline
(approximately 0,5 bar) . 0,010

18 TEST REPORT
The test report shall include the following particulgrs :
a) a reference to this International Standard;

b) which procedure has been used (37,8 °C ptocedure,
ambient temperature procedure, modified procedure for
products having Reid vapour pressure above 1]8 bar, or

The precision of the method, as obtained by statistical
examination of inter-laboratory test results, is as follows :

17.1 Repeatability

The difference between two test resuits, obtained by the
same operator with the same apparatus under constant
operating cqnditions on identical test material, would inthe

modified - procedure for aviation gasoline of about
0,5 bar Reid vapour pressure);

c) the result expressed as the ‘’Reid vapour pressure’’ to
the nearest 0,001 bar;

d) any deviation, by agreement or otherwise, from the
method described;

e) full identification of the sample.
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ANNEX

APPARATUS FOR REID VAPOUR PRESSURE TEST

A.1 REID VAPOUR PRESSURE BOMB

The bomb consists of two chambers — an air chamber
{upper section) and a gasoline chamber (lower section) —
conforming to the requirements given below.

A.1.2 Gasoline chamber (one opening)

The .lower section or gasoline chamber, as shown in
figure 2, shall be a cylindrical vessel of the same inside
diameter as the air chamber and of such volume that the
ratto—of-thevolumeof thc atr-ct the volume of the

NOTE —|Caution : To maintain the correct volume ratio between
the air chamber and the gasoline chamber, the units shall not be
interchanged without recalibrating to ascertain that the voiume ratio
is within patisfactory limits.

A.1.1 Air chamber

The upper section or air chamber, as shown in figure 2,
shall bd a cylindrical vessel 51 * 3 mm in diameter and
254 + 3|mm in length, inside dimensions, with the inner
surfaces| of the ends slightly sloped to provide complete
drainagqg from either end when held in a vertical position.
On one|end of the air chamber, a suitable gauge coupling
with an|internal diameter not less than 5 mm shall be pro-
vided tg receive the 6 mm gauge connection. in the other
end of the air chamber, an opening approximately 13 mm
in diameter shall be provided for coupling with the gasoline
chambef. Care shall be taken that the connections to the
end opirmings do not prevent the chamber from draining
completely.

Dimensions innmillimetres

Coupling
¢ int. 5 min.

Coupling

¢51+3

~

$51+3

gasoline chamber is between the limits of 3,8 and 4,2 (see
note).

In one end of the gasoline. cham
approximately 13 mm in diameter shal
coupling with the air chamber. The inner
containing the coupling“member shall be
complete drainage. When inverted. The

er, an opening
be provided for
|surface of the end
sloped to provide
other end of the

gasoline chamberishall be completely closed.

NOTE - The ratio for units to be used for avi
shall be 3,95 10 4,05.

A.1:3” Gasoline chamber (two openings)

For sampling from closed vessels, the

htion gasoline testing

lower section or

gasoline chamber, as shown in figure 2, ghall be essentially

the same as the gasoline chamber describ:
that a 6 mm valve shall be attached near
gasoline chamber and a 13 mm

full-opening valve shall be introduced
between the chambers. The volume

ed in A.1.2 except
the bottom of the
straight-through,
in the coupling
of the gasoline

chamber, including only the capacity
valves, shall fulfil the volume ratio requir
inA.1.2. -

NOTE — In determining capacities for the

enclosed by the
ments as set forth

o0-opening gasoline

chamber (figure 2), the capacity of the gasolihe chamber shail be

considered as that below the 13 mm valve

losure. The volume

above the 13 mm valve closure inciuding the portion of the coupling
permanently attached to the gasoline chamber ghall be considered as

part of the air chamber capacity.

A.1.4 Method of coupling air and gasoli

Any method of coupling the air and gaso
be employed, provided that no gasoline

e chambers

ine chambers may
is lost during the

6 Valve

[»]

H

§ Gasoline chamber

(Two openings)

Coupling
¢ext. 13

J ¢ b1+ 3

Vent hoie

Gasoline chamber

Coupling ¢ int. 13 {One opening)

Air chamber

FIGURE 2 — Vapour pressure bomb

coupling operation, that no compression

effect is caused by

the act of coupling, and that the assembly is free from leaks
under the conditions of the tests. To avoid displacement of -
gasoline during assembly, it is desirable that the male fitting
of a suitable coupling be on the gasoline chamber. To avoid
compression of air during the assembly of a suitable screw
coupling, a vent hole may be used to ensure atmospheric
pressure in the air chamber at the instant of sealing.

A.1.5 Volumetric capacity of air and gasoline chambers

In order to ascertain if the volume ratio of the chambers is
between the specified limits of 3,8 to 4,2 (see note to
A.1.2) measure a quantity of water greater than will be
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