






up pressure in the line. When the pressure

reaches 1,800 psig, the injectors distribute a

predetermined amount of lubricant to a bearing.

A pressure switch usually located farthest away

from the pump senses when the pressure has

reached +/-1,800 psig. 

Once reached, the pressure switch sends a

signal to the controller indicating that the system

pressure was achieved. The controller then

turns off the air solenoid valve and thus the air

supply to the pump. When the air supply is

turned off, a three-way valve is activated which

directs the grease in the line directly back to

the reservoir. Thus, the pressure in the system

can be bled off. This is known as “venting”

the grease. 

Because a centralized lubrication system may

require the grease to be pumped a long distance,

if the grease is too stiff, then the pressure may not

relieve (vent) back to the reservoir in time for

the next lubrication cycle. For proper operation

of the injectors in these systems, and to prevent

the grease from being subjected to constant

pressure, venting of the grease to a minimum

pressure level is required.

Ventmeter
By measuring the flow properties of grease,

a lubricant designer or an application engineer
or technician can select the pump and line size
to ensure good performance of the centralized
grease lubrication system, or select an appropriate
lubricant for an existing system. The Ventmeter
provides this information.

What Does the Apparatus Do?
The apparatus provides a quantitative measure

of the minimum shear stress to produce a flow.
Its usefulness is most noted in three ways:

▼ It determines what types of grease can be
used in a given grease supply line for use in a
centralized automatic lubrication systems
because the pressure in the system will vent
down sufficiently to successfully operate the
injectors (enabling them to reprime).

▼ It determines what diameter of line should
be used for a type of grease and supply line
length in a centralized lubrication system.

▼ It determines at colder temperatures, when
to switch a grease to a lighter NLGI grade so
the system will continue to operate correctly
at those lower temperatures. 

By definition, the minimum shear stress
determines the ability of the grease to vent.
Ventability is defined as a measure of residual
pressure (psig) where a grease ceases to flow in
a right cylindrical tube of coiled ¼-inch (6 mm)
diameter tubing 25 feet (7.62 meters) in length.

The yield pressure of the grease is obtained

in the following manner: The sample of grease

is charged to 1,800 psig through a grease gun

(Figure 3). After a pressure of 1,800 psig is

reached, a relief valve opens and the grease is

discharged. The discharge of the grease reduces

the pressure. The pressure left in the system is

read 30 seconds after the relief valve is opened.

Thirty seconds is enough time for the grease to

stabilize. The gauge reading is the Ventmeter

viscosity. The test is conducted normally at

ambient, 30°F and 0°F. In this way, the yield

pressure is obtained at various temperature

conditions. If the gauge reading goes to zero

within the 30 seconds, the grease has effectively

no yield limit. 
Tests are performed at progressively lower

temperatures to establish a value when the
grease ceases to flow. Such greases behave like
oil, for practical purposes, and can be considered
Newtonian. With lower temperatures or stiffer
greases, the gauge reading will be some value
other than zero. 

The Science Behind the
Ventmeter

The science behind the ventmeter was first
presented in the 1965 issue, Volume 29, of the
NGLI Spokesman. The results showed that the
ventmeter could be reliable in determining a
grease’s yield pressure and apparent viscosity
by calculating the shear rate in conjunction
with the shear stress. 

The basis of the calculation is Poiseuille’s
equation for apparent viscosity, as follows: 

η = Y/S = [pπr
2

/ 2πrl] / [4(ν/t) / πr
3

]  

Y = shear stress in lbs./in.2 (kilopascals)

S= shear rate (s-1)

η = apparent viscosity (dynes/cm2)

r = radius of right circular tube inches (mm)

p = gauge pressure in tube in psi (bar)  
Note: psig is multiplied by 68,944 to convert
to dynes per square centimeter. 

ν/t = flow rate (cm3/s)

l = length of tube (cm)



The yield pressure, (given the variable Y) is

the value of the numerator of Poiseuille’s equation. 

Y = [pπr
2

/ 2πrL] = pr/2L

Consider this practical example (of calculation

used in Table 1): Say a test sample was shown

to have a ventmeter reading of 400 psig (27.5

bar). Consider the fact that the radius of the

steel coil in the ventmeter is .125 inches (3 mm)

and is 25 feet (300 inches or 6.72 meters) long.

The equation for yield pressure, in English units:

Y = [pπr
2

/ 2πrL] = pr/2L

Y =

400 lbs./in
2

0.125 inch
__________________

300 inches

Y = 0.083 lbs./in.
2

or 0.57 kilopascals.

The grease manufacturer wants to know if

the grease with a ventmeter reading of 400 psig

can be used in a centralized automatic system

using one-half inch (8 mm) of high-pressure

hose with injectors that specify a vent pressure

of 600 psig (41 bar) and a supply line length of

65 feet. 

Using these parameters of ½-inch diameter

(0.250 inch radius or 6 mm) tubing and 600 psig

(41 bar) venting pressure of the injectors, the

following is determined by solving the equation

for shear stress in terms of length: 

L = p r / 2 y

L =

600 lbs./in.
2

*0.250 inches
_____________________

2 * 0.083 lbs./in.
2

L = 903 inches or 75 feet (22.86 meters) 

Because the supply line is 65 feet long, the

grease would be suitable for use in this system.

Standardized Tables
Standardized tables can be generated for a

particular style or type of injector and grease

distribution system. The popular Lincoln injectors

are available in various sizes. The supply line

rating chart for the SL-1 and SL-11 style injectors,

with venting pressure requirements of 600 psi,

is noted in Table 1. 

A grease with a Ventmeter reading above 600

psi would not be suitable for use with automatic

lubrication systems.

There are additional tables for other sizes

and styles of injectors.

The main purpose of a centralized lubrication

system is to reliably deliver the right amount of

grease at the right time. This usually means a

small amount of grease applied frequently. The

successful operation of the centralized lubrications

can help machines operate at peak performance

for a long time. Understanding grease shear

properties and correctly matching system

design with grease behavior (type) is a key 

step in appropriate system engineering. The

Lincoln Ventmeter is a tool to determine any

given grease’s suitability for use in a centralized

lubrication system. 
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Figure 3. Ventmeter

The NLGI Rating
The NLGI rating was developed by the National Lubrication and

Grease Institute to provide an indication of the consistency of grease.
Most manufacturers of grease include the NLGI rating with the prod-
uct specifications. This static measure of stiffness provides a general
indication of the grease’s resistance to penetration, and 
therefore displacement under load. The NLGI measurement method 
is a worked penetration test, meaning it measures resistance to 
penetration under repeated load/unload cycles. 

While greases with higher NLGI ratings are typically more resistant
to flow, the NLGI method does not directly measure pumpability in
actual applications. It may not accurately correlate. 






