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ANNEX A

MODIFIED OSTWAlD VISCOMETERS

liQuid flow) with the tube N immersed in the liQuid sample.
Draw the sample to timing mark F for the Cannon-Fenske
routine and Pinkevitch viscometers and to filling mark G
for the Cannon-Manning semi-micro viscometer. Mount the
viscometer upright in the constant-temperature bath,
keeping tube L vertical-

A.1 GENERAL

A.3.3.2 Mount the Zeitfuchs viscometer in the
constant-temperature bath, keeping tube L vertical. Pour
the sample through tube L to filling mark G. Allow 15 min
for the sample to reach the bath temperature and become
free of air bubbles. Attach the vacuum line with stopcock
and trap to tube K. Slowly draw the sample into timing
butb C by partially opening the stopcock in the vacuum line
and partiatty closing tube N with the finger. Atlow the
excess liquid to flow into bulb O and through tube K into
the trap in the vacuum line. When the liquid in tube L
reaches a point 2 to 5 mm above filling mark H, hcld it at
this point by alternately closing and opening tube N to the
atmosphere with the finger for the time shown below to
permit the sample to drain from the walls of tube L.

The following viscometers of the modified Ostwald type for
transparent liquids follow the basic design of the Ostwald
viscometer. but are modified to ensure a constant volume
test portion in the viscometer :

aI at the filling temperature :

Cannon.Fenske routine viscometer

Cannon-Manning semi.micro viscometer

Pinkevitch viscometer

b) at the test temperature

Zeitfuchs viscometer

SI L viscometer

BS/U.tube viscometer

BS/U miniature viscometer

The above viscometers are used for the measurement of the
kinematic viscosity of transparent NeVVtonian liquids up to

20000 mm2/s.
T ABLE 2 -Drainage time for various kinematíc viscosity ranges

Kinematic viscosity of sample

mm2!s

Oraínage time

s
A.2 APPARA TUS

For the modified OstWald viscometers, detailed drawings,
size designations, nominal viscometer constants, kinematic
viscosity range, capillary diameter and bulb volumes for
each viscometer are shown in figures 1 to 7.
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Adjust the working volume by drawing the meniscus at the
bottom of the cofumn of liquid exactly to filling mark H.
making sure that the sample completely fills the viscometer
between filling mark H and the tip of the over.flow in

bulb O; after this final adjustment of the working volume.
remove the finger and close or remove the connection of
the vacuum source. The final adjustment may be more
conveniently made by disconnecting the vacuum and
applying pressure to the mounting tube L by use of a

rubber bulbo

A.3 OPERATING INSTRUCTIONS

A.3.1 A standard operating procedure app:icable to ali
glass capillary kinematic viscometers is contained ir"l
ISO 3104. Operating instructions for the modified Ostwald
viscometers are outlined in A.3.2 to A.3.8 with emphasis on
procedures that are specific to this group of viscometers.

A.3.2 Select a clean, dry calibrated viscometer which WIII
give a flow-time greater than 200 s or the minimum shown

in the table of dimensions, whichever is the greater.

A.3.3 Charge lhe viscometer in lhe manner dictated by lhe
design of lhe instrument, this operation being in
conformity with that employed when lhe instrument was
calibrated. If the sample is thought to contain fibres or
solid particles, filter through a 7511m screen during

charging.

A.3.3.3 Charge the Sll viscometer by tilting it about JO-
from the vertical, with blJlb A below capillary R. Introduce
enough of the sample into tube l for bulb A to fill
completely and overflow into the gallery. Return the
viscometer to the vertical position and mount it in the
constant.temperature bath so that tube l is vertical. The
quantity of sample charged should be such that lhe levei in
lhe lower reservoir is 3 to 14 mm above opening S. The
sample will rise in capillary R somewhat higher than
opening S. After the temperature equilibrium has been
reached, remove any excess sample from lhe gallery by

suction applied to tube K.

A.3.3.1 To charge the Cannon-Fenske routine,
Cannon.Manning semi.micro, and Pinkevitch viscometers,
invert the viscometer and apply suction to tube L (the
Pinkevitch viscometer has a side arm O to which vacuum is
applied, with the finger on tube L being used to control the
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A.3.6 Measure, to the nearest 0,2 s. the time required for
the leading edge of the meniscus to pass from timing
mark E to timing mark F. I f this flow time is less than the
minimum flow time specified for the viscometer. select a
viscometer with a smaller diameter capillary and repeat
steps A.3.3 to A.3.6.

A.3.3.4 Mount the BS/U.tube or BS/U/M miniature
viscometer in the constant.temperature bath keeping tube L
vertical. Using a long pipette to minimize any wetting of
tube L above filling mark G, fill bulb A with a slight excess
of the sampte. After allowtng the sample to attain the bath
temperature, adjust the volume of the sample to bring the
liquid levei within 0,2 mm of filling mark G by withdrawing

the sample with a pipette.
A.3.7 Repeat steps A.3.5 and A.3.6 making a duplicate
measurement of flow time. If lhe two measurements agree
within 0,2 %, use lhe average for calculating kinematic

viscosity.

A.3.4 Allow the viscometer to remain in the
constant.temperature bath a sufficient time to ensure that
the sample reaches temperature equilibrium (for liquids of
low kinematic viscosity 10 min at 40 "C. 15 min at 100 °c,
or 20 min at 135 °CI. A.3.8 Clean lhe viscometer thoroughly by severa I rinsings

with an appropriate solvent completely miscible with lhe
sample, followed by rinsing with a completely volatile
solvent. Dry lhe viscometer by passing a slow stream of
filtered, dry air through lhe viscometer for 2 mio, or until ~
lhe last trace of solvent is removed. , -

A.3.5 Use vacuum (or pressure if the sample contains
volatile constituents) to draw the sample through bulb C to
about 5 mm above the upper timing mark E. Release the
vacuum, and allow the sample to flow by gravit'r"

~'-. ,,:"-..
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Dimensions in millimetres
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FIGURE 1 -Cannon.Feng.e routine viscometer

T ABLE 3 -Oimensions and kinematic viscosity ranges

250 s minimum ílow lome: 200 s m,",mUm tlOw lIme tor ali olher SIZes
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ISO 3105-1976 (E) Dimenslons in millimetres

TABLE 4 -Oimensions and kinematic viscosity ranges

200 s mlnlmum flow tIme for ali si:
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Dimenslons in millimetresSize A to F 20., ..
Size G and H : 25 :.-

TABLE 5 -Oimensions and kinematic viscosity ranges

Outside diame1er

of tubes**
Vertical
distance
F to G

Outside diam.
atar of bulcs

A and C

Nominal
viscometer
constant

Volume
bulbC

Kinematic
viscosity range

Inside d.ameter
01 tube RSize No.

l and P

mm

N

mm(mm2/sl/s mm2!s ml (: 5%)mm (~ 2 %) mm mm

21

21

21

25

25

25

32

32

5.0
5,0
5,0

10,0

10,0

10.0
20,0
20,0

91 ~ 4

87 ~ 4

83 t 4

78 ~ 4

73 ~ 4

70! 4

60' 3

50 ~ 3

0,50
0,71
0,88
1,40

2,00
2.50
4,00

6.10

8 to

8 to

8 to
9 to

9 to

! 9 to

! 10 to

110 tO

0.003
0.01
0,03
0.1
0.3
1,0
3,0

10,0

0,9* to 3

2,0 to 10

6 to 30

20 to 100

60 to 300
200 to 1 000 '

600 to 3 000

2000 to 10000

A
8

C

O

E

F
G

H

.300 s minimum flow time; 200 5 minimum flow time for ali other SlZes.

..Use 1 to 1,25 mm wall tubing for N. P. and L.
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35
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9
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Dimensions in millimetres

-

T ABLE 6 -Oimensions and kinematic viscosity ranges

Nominal
visco meter
conmnt

imm2/sl/s

Outs~e diam-
eter of tubes
l. N and p..

mm

Volume
bulb C

Kinematic

v;scosity range.
Insíde díameter

01 tube RSíze No.

mm2/s mm (t 2%) ml (t 5%1

M1

M2

M3

M4

M5

0,001
0,005

0,015

0,04

0,1

0,20
0,30

0,40

0,50
0,65

6 to 7
6107
6 to 7
6 to 7
6 to 7

0,50
0,50

0,50

0,50
0,50

0,2 to 1

1 to 5

3 to 15

8 to 40

20 to 100

200 s minimum flow time for ali sizes.

Use 1 to 1,25 mm wall tublng for N. P and L.
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Dimensions in millimetres

,r

For tolerances on
lengths, see 3.2

r
FIGüRE 5 -SIL viscometer

T ABLE 7 -Oimensions and kinematic viscosity ranges

200 s mlnimum flow time for ali sizes.

11



ISO 3105.1976 (E)

Oimensions in millimetres

~'

FIGURE 6 -Cannon-Mannlng semi-micro viscometer

~

TABLE 8 -Oimensíon and kinematic viscostty ranges

200 s mlnlmum flow time for ali sizes.
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Oimensions in millimetr~s
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f' FIGURE 7 -Pinkevitro viscometer

TABLE 9 -Oimensions and kinematic viscosity ranges

350 s mlnlmum flow time; 200 s minlmum tlow tIme for ali other sizes.
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