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PORTABLE FRCTION TESTING DEVICE 

I. BACKGROUND OF THE INVENTION 

A. Field of Invention 
This invention pertains to the art of methods and appara 

tuses for measuring friction between two Surfaces, and more 
specifically, methods and apparatuses for measuring the fric 
tion between rubber compounds as used for tires and similar 
materials and road Surfaces; these measurements can be used 
to understand the friction between tires and road surfaces. 

B. Description of the Related Art 
It is known in the art for the measurement of friction 

between various Surfaces, and it is also known to measure the 
frictional forces generated by tires, such as automobile, truck, 
aircraft tires, on various road Surfaces. It is also known to 
attempt to measure these frictional forces accurately through 
means of testing devices. 

U.S. Pat. No. 4,187,714 to Cox, et al. purportedly shows a 
portable surface friction tester for use in an automobile tire/ 
road Surface application. 

U.S. Pat. No. 4,173,885 to Matlock illustrates another stan 
dard surface assembly that can be purportedly be used to 
measure friction between a rubber tire and a surface. 

U.S. Pat. No. 5.216,608 to Ito, et al. purportedly discloses 
an apparatus and method for estimating the friction coeffi 
cient of a road Surface and a vehicle. 
The present invention provides methods and apparatuses 

for an innovative apparatus and method for measuring fric 
tional forces between two Surfaces, and more specifically 
frictional forces between rubber compounds as used for tires 
and similar materials and a road Surface. 

II. SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a new and 
improved method and apparatus for measuring for measuring 
friction between rubber compounds as used for tires and 
similar materials and a road surface is provided. The friction 
measuring device provides advantages, both in utility and 
ease of use, over previous designs. 
One advantage of this invention is the fact that the unit 

tends to maintain constant force of all samples on the road 
Surface. Another advantage is the fact that the triangular con 
figuration ensures the desired contacts, as a plane is defined 
by three points. 

Another advantage of the invention is the fact that the 
pressure can be adjusted by adding weights to the device, or, 
the size of the sample can be increased or decreased to effect 
any desired changes in pressure. 

Another advantage of the invention is its portability. With 
the inventive device, it is not necessary to cut out samples and 
take them back to the lab, or to drive entire vehicles and tires 
over actual pavement, to obtain meaningful data. Rather, 
accurate and meaningful data can be obtained inexpensively, 
from actual road surfaces and actual road conditions, by 
translating the disclosed device across the road Surface to be 
measured. 

Yet another advantage of this invention is the possible 
adjustability. The inventive device can be adjusted for speed 
and distance traveled. The pressure can also be adjusted by 
changing the point of contact. 

Still other benefits and advantages of the invention will 
become apparent to those skilled in the art to which it pertains 
upon a reading and understanding of the following detailed 
specification. 
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2 
III. BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may take physical form in certain parts and 
arrangement of parts, embodiments of which will be 
described in detail in this specification and illustrated in the 
accompanying drawings which form a part hereof and 
wherein: 

FIG. 1 is a top view of a device according to the invention, 
showing its environment in one manner of operating the 
device according to the invention. 

FIG. 2 is a top view of the device; 
FIG. 3 is a side view of the device; 
FIGS. 4-17 are drawings of individual components of the 

assembly shown in FIGS. 1-3; and 
FIG. 18 is a side, cross-sectional schematic view of an 

associated sample being translated across an associated road 
surface, thereby to obtain a coefficient of frictional force 
between the two surfaces. 

IV. DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to the drawings wherein the showings are 
for purposes of illustrating embodiments of the invention 
only and not for purposes of limiting the same, FIG. 1 shows 
a top or overhead view, Schematically of one manner of car 
rying out the inventive method using the inventive device. 

With reference now to FIGS. 1-3, the inventive device 10 is 
configured generally in the shape of an equilateral triangle. 
The equilateral triangle comprises first leg 12, second leg 14. 
and third leg 16. These legs, being of approximately identical 
length, comprise three equal legs of an equilateral triangle, 
and thereby form points, specifically first point 18, second 
point 20, and third point 22. A first, second, and third legs 12, 
14, 16 are braced by members 24 which together comprise a 
frame 26. The frame 26 may be formed to have any stiffness 
property chosen with Sound engineering judgment. In one 
embodiment, the frame 26 is relatively stiff the members 24 
add weight and stiffness. The triangular shape may act as a 
truss also providing additional stiffness. 

With continuing reference to FIGS. 1-3, the device has an 
upper side 28 and an underside 30. The underside 30 of the 
device 10 is the side that faces the associated road surface 32. 

With continuing reference to FIGS. 1-3, the device 10 has 
a first contacting region 34 located at the first point 18. Simi 
larly, the device 10 has a second contacting region 36 at the 
second point 20 and a third contacting region 38 at the third 
point 22. The contacting regions are the regions of the device 
10 which generally come in contact with the surface whose 
frictional interface is to be measured. For example, in one 
primary application of the inventive device 10, an associated 
pavement or road surface 32 is to be measured, and the fric 
tion between that associated road surface 32 and various 
associated tire material samples is to be measured. The trian 
gular shape, and specifically the equilateral triangular shape 
of the device 10, helps ensure that the samples (not shown) 
remain in proper contact with the associated road Surface 32. 
Since three points are necessary to define a plane, the three 
points of this portable device 10 for testing friction are ideal 
to maintain constant contact with the road Surface. 

Still referring to FIGS. 1-3, on the underside 30 of the 
device 10, a first sample holder 40 is located at the first 
contacting region34. Similarly, a second sample holder 42 is 
located at the second contacting region36 and a third sample 
holder 44 is located at the third contacting region 38. The 
sample holders 40, 42, 44, may use any sample holding 
mechanism chosen with Sound engineering judgment. The 
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sample holders can be fitted with the sample desiring to be 
studied. In the primary application of this invention, portions 
of tire material (not shown) are mounted into the sample 
holders 40, 42, 44 so that the device 10 may be translated at a 
constant or precisely measured speed. The device is prefer 
ably made of brass and therefore has a substantial weight 
already, but can be further weighted with weights to create the 
sort of conditions desired. In addition, if desired, road surface 
conditions, such as oil-soaked, rain on top of an oil film, Snow, 
ice, etc. may be simulated by adding those materials to the 
road Surface, or pulling the device across a road Surface 
having those conditions. In addition, the size of the samples 
(not shown) mounted in the first, second, and third sample 
holders may vary, and thereby the amount of pressure or stress 
seen at the interface of the first frictional surface (often the 
road surface) and the second frictional surface (the surface of 
the sample to be measured) may be controlled. 

With continuing reference to FIGS. 1-3, in one embodi 
ment of the invention, the translational force is Supplied by a 
winch 46 driven by a motor 48. In one embodiment, the speed 
at which the winch 46 draws the device 10 across the associ 
ated first frictional surface 32 is controllable. In addition, a 
measurement device, such as a force transducer 50 may be 
mounted between the device 10 and a tensile-carrying mem 
ber 52. The tensile-carrying member 52 is most preferably a 
rope, or a cable, or a rod, or some other sort of inextensible 
member which can provide accurate information through the 
transducer 50. However, in an alternate embodiment, a ten 
sile-carrying member can be replaced with a compression 
carrying member 54 in the event that the operator of the test 
believes more important data may be obtained by pushing 
device 10 rather than pulling it. 

With reference to FIGS. 1-3, a translational connection 56 
is located at a first point 18 of the device 10. While the form 
of the translational connection may vary, it is essentially a 
way to connect the device 10 to the tensile-carrying member 
52 in a way that does not detrimentally impact the acquisition 
of data. In one embodiment, the translational connection 56 is 
a U-Shaped bracket 58 which can be secured to the device 10. 
The translational connection 56 may be attached to the bot 
tom of the device 10 so that the pulling point is relatively low. 
In one embodiment, the translational connection 56 is 
attached to the device 10 as close to the level of the frictional 
force as possible. In this way, forces that create moments that 
would tend to rotate the device 10 onto the sample are nearly 
eliminated. Similarly, a second tensile-carrying member 60 
may be attached, such as through tapped hole 62 to the 
U-Shaped bracket 58. 

With reference now to FIGS. 4-17, various components of 
the device are illustrated separately and disassembled, while 
in FIGS. 1-3 those same components are shown in an 
assembled view. 

With reference now to FIG. 18, a schematic, side view of 
the device, the sample holders 40, 42, 44, and an associated 
sample 64 is illustrated. The sample 64 is mounted to a sample 
holder 42. Other samples (not shown) of similar type and 
variety are mounted in the first sample holder 40 and the third 
sample holder 44, but are not shown here for clarity. The 
sample(s) may have any shape and any size chosen with 
Sound engineering judgment. The sample 64 shown, for 
example, has a thickness. It is to be understood that this 
thickness can vary as desired. In one specific embodiment, for 
example, the thickness of the sample 64 is much smaller than 
shown so that the device 10 is positioned closer to the road 
surface 66. The device 10 is translated in the direction of 
arrow 65 by the translational connection 56 being acted upon 
by either tensile-carrying member 52 or compression-carry 
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4 
ing member 54, as the case may be. In one embodiment, the 
tensile-carrying member 52 pulls on translational connection 
56 in the direction of arrow 65, causing there to be relative 
motion between the sample 64 and the associated road Surface 
66. Here, the road surface is shown in a cross-sectional view, 
having a first layer 68 and a second layer 69. One of the 
primary advantages of the Subject invention is that each road 
surface 66 is different, as it is comprised of different layers, 
68, 69, which could react differently to weather conditions 
(not shown) and the like, resulting in different frictional prop 
erties, changing with speed and pressure and the materials. 
Prior to the present invention, the only relevant, accurate data 
that could be obtained required actual driving of a vehicle 
over road Surface 66, at considerable cost and inconvenience, 
due to the development and invention of the current device 10, 
accurate information about frictional forces generated by the 
movement of sample 64 across road surface 66 at controlled 
and measured speeds generated by motor 48 and winch 46 as 
measured by transducer 50 can now be obtained. In one 
embodiment, sample 64 comprises portions of tire materials 
or of tires. The tire samples can be aligned within the first, 
second, and third sample holders 40, 42, 44 so that the treads 
are facing in the same direction and are aligned, thereby 
duplicating and recreating the effect of a tire footprint on the 
road Surface. 

With reference now to FIGS. 1-3 and 18, in one embodi 
ment, the device 10 is pulled from any one of the contacting 
regions (the first contacting region 34, for example, acting as 
the front contacting region) with the other two contacting 
regions (the second and third contacting regions 36 and 38. 
for example, acting as the back contacting regions) trailing 
behind. With this arrangement, the device 10 self aligns as it 
is pulled—more resistance occurs in the back, like feathers on 
an arrow—reducing any tendency for the device 10 to rotate 
about a vertical axis. In another embodiment, the back con 
tacting regions were fitted with low friction material and 
operated on a low friction surface. With this arrangement, 
only the front contacting region was tested. In yet another 
embodiment, the back contacting regions can be moved for 
ward or backward in order to adjust the force exerted on the 
front contacting region. 

With continuing reference to FIGS. 1-3 and 18, in one 
embodiment, the heights of one or more of the contacting 
regions 34, 36, 38 are adjustable so that the device 10 can be 
positioned as close to the pavement as desired. The height 
may be adjusted with the use of shims. After mounting the 
sample(s) 64, the shims may be placed under the sides of the 
frame 26. The brackets are loosened so that it sits on the 
shims, then the brackets are tightened and the shims removed. 
The shims provide a means of assuring that the device is close 
to the pavement. In yet another embodiment, the translational 
connection 56 is designed so that the pull force vector on the 
device 10 can be positioned as close as possible to co-linear 
(same horizontal plane) as the Sum of the friction force vec 
tors on the sample(s). 
The embodiments have been described, hereinabove. It 

will be apparent to those skilled in the art that the above 
methods and apparatuses may incorporate changes and modi 
fications without departing from the general scope of this 
invention. It is intended to include all Such modifications and 
alterations in So far as they come within the scope of the 
appended claims or the equivalents thereof. 
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Having thus described the invention, it is now claimed: 
1. A device for measuring friction, the device comprising: 
a frame, the frame having first, second and third contacting 

regions, the first, second and third contacting regions 
capable of contacting an associated first frictional Sur 
face; and, 

a first sample holder, the first sample holder located near 
the first contact region, the first sample holder capable of 
securing an associated first sample in a position to con 
tact the associated first frictional surface, wherein the 
height of the first sample holder is adjustable. 

2. The device of claim 1 wherein pressure seen by the 
associated sample is adjustable by varying the size of the 
sample. 

3. The device of claim 1 wherein the frame stiffness is 
adjustable. 

4. The device of claim 1 further comprising: 
a second sample holder, the second sample holder located 

near the second contact region, the second sample holder 
capable of securing an associated second sample in a 
position to contact the associated first frictional Surface, 
wherein the height of the second sample holder is inde 
pendently adjustable from the first sample holder; and 

a third sample holder, the third sample holder located near 
the third contact region, the third sample holder capable 
of securing an associated third sample in a position to 
contact the associated first frictional Surface, wherein 
the height of the third sample holder is independently 
adjustable from the first and second sample holders. 

5. The device of claim 1 wherein the frame is generally 
triangular chosen from the group comprising right triangles, 
acute triangles, obtuse triangles, isosceles triangles, scalene 
triangles, and equilateral triangles. 

6. The device of claim 5 wherein the frame further com 
prises at least one brace member operatively attached to two 
sides of the generally triangular frame to increase the stiffness 
of the frame. 

7. The device of claim 1 further comprising: 
a translational connection, the translational connection 

being located a first point of the frame of the device. 
8. The device of claim 7 wherein the translational connec 

tion is located at Substantially the same height as a friction 
force generated by a translation of the device. 

9. The device of claim 1 the first contacting region is on an 
underside of a first point of the frame. 

10. The device of claim 9 wherein the second contacting 
region is on an underside of a second point of the frame and 
the third contacting region is on an underside of a third point 
of the frame. 

11. The device of claim 1 further comprising: 
a movement generator, the movement generator selectively 

translating the device relative to the associated first fric 
tional Surface. 

12. The device of claim 11 wherein the movement genera 
tor comprises: 

a compression-carrying member, the compression-carry 
ing member being selectively attached to the transla 
tional connection. 

13. The device of claim 11 wherein the movement genera 
tor comprises: 

a tensile carrying member, the tensile-carrying member 
being selectively attached to the translational connec 
tion. 

14. The device of claim 13 wherein the movement genera 
tor further comprises: 
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6 
a winch, the winch Supplying a force to the tensile-carrying 
member to drag the device across the associated first 
frictional surface. 

15. A portable device for measuring friction between a 
sample material and a road Surface, the device comprising: 

a frame, the frame generally having the form of an equi 
lateral triangle with first second and third points, the 
frame having first, second and third contacting regions 
located at the first, second and third points of the equi 
lateral triangle, respectively; 

first, second and third sample holders, the first, second and 
third sample holders being located at an underside Sur 
face of the first, second and third contacting regions, 
respectively, the first, second, and third sample holders 
Selectively holding associated first, second and third 
samples, respectively; the first, second and third associ 
ated samples each having an associated second frictional 
surface, wherein the height of one or more of the first, 
second, and third sample holders is adjustable; 

a translational connection, the translational connection 
being located the first point of the frame of the device; 

a movement generator, the movement generator selectively 
translating the device relative to the associated first fric 
tional Surface; 

a tensile carrying member, the tensile-carrying member 
being selectively attached to the translational connec 
tion; 

a motor, the motor Supplying a force to the tensile-carrying 
member to drag the device across the associated road 
Surface at a controllable speed; and, 

a force transducer, whereby the friction between the asso 
ciated road Surface and the samples may be measured. 

16. The device of claim 15 wherein the heights of the first, 
second and third sample holders are independently adjustable 
from each other. 

17. A method of measuring the frictional force resisting 
movement of an associated sample across an associated first 
frictional Surface, the method comprising the steps of: 

mounting a sample in a sample holder attached to an under 
side of a portable friction testing device having a trian 
gular configuration with three sample holders holding 
samples against the associated first frictional Surface, 
wherein the height of one or more of the three sample 
holders is adjustable; 

translating the device across the associated first frictional 
Surface, thereby moving the associated sample across 
the associated first frictional Surface; and, 

measuring the frictional force generated by the translation. 
18. The method of claim 17 where one sample is mounted 

in each of three sample holders, each of the sample holders 
being mounted on an underside of the device and at points of 
the device configured in an equilateral triangle. 

19. The method of claim 17 wherein the heights of the three 
sample holders are independently adjustable from each other. 

20. A device for measuring friction, the device comprising: 
a frame, the frame having first, second and third contacting 

regions, the first, second and third contacting regions 
capable of contacting an associated first frictional Sur 
face; 

a first sample holder, the first sample holder located near 
the first contact region, the first sample holder capable of 
securing an associated first sample in a position to con 
tact the associated first frictional surface; 

a second sample holder, the second sample holder located 
near the second contact region, the second sample holder 
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capable of securing an associated second sample in a wherein the second sample holder is adjustable between 
position to contact the associated first frictional Surface; the second contact region and the first contact region, 
and and wherein the third sample holder is adjustable 

a third sample holder, the third sample holder located near between the third contact region and the first contact 
the third contact region, the third sample holder capable 5 region. 
of securing an associated third sample in a position to 
contact the associated first frictional Surface; k . . . . 


