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This invention relates to a friction tester.

It has for its object to provide an accurate de-
vice for determining the co-efficient of friction
between two materials. For this purpose, it is

5 essential to recognize that the co-efficient of fric-
tion, hereinafter denoted as p, between two ma-
terials is the ratio of force required to move one
surface over another at uniform velocity, herein-
after denoted as F, to the total force pressing both

10 surfaces together, hereinafter denoted as P.

s E

# equals 5

For this purpose, my invention comprises & de-

18 -vice which has a surface in contact with the ma-

terial to be tested, which surface is moved in re-

spect thereto, and indicator means showing the

co-efficient of friction of the contact surface of the

device and the material tested. The friction of

20 the material being tested is indicative of its re-

sistance to movement, rotational or translational,

and so surfaces may be tested and frictional value

and usefulness determined, by ascertaining im-

mediately and accurately and without further cal-

25 -culation their co-efficients of friction, which may
be read directly by the indicating means.

The invention in its preferred embodiment also

inecludes a driven member disposed in contact with

a surface being tested, the movement of the driven

30 ‘member being opposed because of the resistance -

offered by the surface being tested. There are
also included, & driving member for actuating the
driven member subjected to the force of applica-
tion and pressing the surface of the driven mem-
35 "ber against the surface being tested, and to the
force necessary to maintain a uniform velocity of
the driven member on the surface being tested,
and means for indicating the direction of the re-

sultans of the said total force pressing the two said-

0 surfaces together, and said uniform velocity force.
In particular, visual inspection of brake linings

is not sufficient to determine whether they are of
satisfactory frictional value for the particular
brake to which the lining is applied, and no direct

45 “manner has been known to test their frictional
value uniless the linings are taken out in their en-
tirety and subjected to test in their entirety. Such
brake lining tests depend, however, upon measur-
ing individually the force of application and the

507 force necessary to maintain uniform velocity, and
are elaborate and expensive, andintheservicefield
cannot be used to readily answer the inquiry as

to whether the brake lining already in use on

a car is of improper frictional value and should

65 ' pe renewed. In the use of this invention in the

service and maintenance fields, it is only necessary

to remove the wheel and brake drum and apply
the device to the surface of the brake linings, and
the owner of the car can readily satisfy himself,
by his own readings of the indicator, whether or §
not there is any necessity of renewing the brake
linings.

The invention will be more fully described and
shown in the drawing, and finally pointed out in
the claims. 10

In the accompanying drawing,

Figure 1 is a side view, with cover removed,
of a device for testing the co-efficient of friction
of materials, embodying my invention;

Figure 2 is a central longitudinal section: of the 15 .
same looking on line 2—2 of Fig. 1;

Figure 3 is a diagram of forces in which the re-.
1ation of the forcesnecessary to maintain uniform
velocity (F) to the force of application (P) and
the direction of the resultant (R) is shown for a 20
certain value of the co-efficient of friction () ;
and .

Figure 4 is a diagram of the cam follower and
a portion of the cam showing the roiller aligned so
that the resultant (R) acts radially on the center 25
of the roller with no components to cause the roller
to move sidewise along the cam.

Similar reference characters designate similar
parts throughout the drawing. ‘

Referring with particularity to the drawing, 30
the invention in its preferred embodiment con-
tains a rotary shaft 18 centrally or axially fixed
to one end of a driving spindle {1 of larger diam-
eter. The driving spindle i! has a rotary shaft
12 of smaller dismeter at its other end. These 35
three shaft members are in axial alignment with
each other, and may be integrally constructed of
one shaft, in which the terminal portions may be
turned down on & cutting machine, one end
shaft, namely the lower end 12 being of larger 40
diameter and longer than the opposite end
shaft 10. :

The spindle {1 has at its lower portion, a cam
follower shaft 13 set at right angles to the longi-
tudinal axis of spindle {[. This shaft 13 extends 46
through spindle il and has a counter weight {4
of any desired shape at one end thereof for
dynamically balancing the spindle when rotated
as hereinafter described. -

The other end 15 of cam follower shaft {3 50
tapers slightly onto which is mounted a substan-
tially frictionless cam follower 16 at the end 1.
Shaft 13 has an opening at its tapered end for ac-
commodating the end piece {71, Sald end piece
{1 may be countersunk into a bore in the tapered 55
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5 efficient of friction upon use of the device as will ing. In effect, the force of application of the end 5
be further hereinafter deseribed in detail. of the testing tip against the brake lining, and

In addition to the foregoing elements, I pro- the torque reaction resulting between the hous-
vide a driven housing 19 preferably of cylindrical ing and the spindle are Indicated by the posi-
shape with top and bottom spindle bearings 20 tion of the cam follower in the cam, and this posi-

10 and 21, respectively, for maintaining spindle 11 tion indicates the co-efiicient of friction which is 19
in axial alighment in the housing. The housing shown on the scale on the driving spindle. The
19 contains a cam groove 22 in which fits sub- distance through which the cam follower {6 moves
stantially frictionless cam follower 16. Thehous- in cam 22 causes the spindle to extend from the
ing 16 is rotatable and has at one end thereof housing or move in further, depending upon the

15 the cam portion 22, and at the other end there- amount. of frictional resistances entailed between 15
of a testing tip 28, to be hereinafter described. the surfaces. .

The top bearing 20 is fixed to the upper part When the device is in vertical position the
of the housing by means of projecting threaded spindle i carrying cam follower 16 tends to move
pins or bolts 23 passing through openings in the downwardly in the housing (8, the spiral groove

20 top bearing plate. The plate is held in position 22 in the housing acting as & guide for said cam 20
by means of pins 23 screwed into the holes 24. follower. Upon upward or downward movement
The bearing plate 20 has an exteriorly threaded - of the spindle I the different gradations on scale
upper portion 25 for screwing thereon an in- 18 are either exposed or hidden from view.
teriorly threaded adjustable sleeve 26 for main- In the foree diagram, shown in Fig. 3, the ver-

25 taining zero adjustment on the scale 18 of spindle tical leg represents the force of application (P) 25
If. The lower portion of the spindle bearing 2i to the surface of a product to be tested, while
has an exteriorly threaded cylindrical extension the base of the triangle In the diagram indi-
27. To this cylindrical extension is screwed a cates the force necessary to maintain uniform
steel or other suitably resistant interchangeable velocity (F). The hypothenuse represents the

30 testing tip 28 having a cylindrically hollow in- resultant (R) of the two forces P and F and its 30
terior 28 axially coincident with driving spindle angle ¢ with the vertical or Y axis is the angle
11, for accommodating lower spindle shaft 12. whose tangent is equal to the. (u) co-efficient of

The exterior of said tip is cylindrically shaped, friction. The broken line, ab, at right angles
the upper portion 30 having its interior partly to the resultant (R) makes the angle ¢ with the

35 threaded for screwing onto extension 27 of bear- X axis, and being normal to the resultant (R), 85"
ing 21, and of larger diameter than the lower por- has no (R) components.
tion 3t thereof, thus affording a stronger basal In the force diagram, Fig. 4, the vertical and
portion onto which housing 19 is attached. This horizontal forces, P and F respectively, are shown
is advantageous since most of the torsional strain  together with the resultant (R) and the broken

40 is on the testing tip ‘when the device is used. line (ab) at right angles or normal to the re- 40
At the bottom of testing tip 28, but set inwardly sultant (R). The cam contour (cd) is shown
of the end thereof, is a cross piece plate 32 closing tangent to the line (ab) at the point of inter~
the interior 29 thereof. Depending from the cross section of the resultant (R); and the cam fol-
plate is a center pin 33 in coincidence with the lower (A) tangent to the cam contour (cd) and

45 longitudinal axis of driving spindle If. Said pin the line tab), also at the point of intersection ¢5
extends beyond the end 34 of testing tip-28 and is  of the resultant (R). It will be appreciated that
used for fixing the device against a surface such when the cam follower comes to rest on the cam
as g brake lining to be tested. Said end 34 makes surface and the sleeve 19 is rotating at uniform
frictional contact with the surface whose coeffi~ velocity, the force tending to resist the rofary

50 cient of friction is to be tested. This arrange- movement of the sleeve on the surface to be test- 80
ment of a testing tip with a pin centrally located ed is exactly balanced by the force tending to
thereof enables a device to be used which is rotate the sleeve so that the resultant (R) at this
bortable, since such device may be held in the moment has no components effective to cause
hand and may be applied to any surface to be  the cam follower (A) to move along the cam con-

55 tested, the pin being essential to center the tour (ed). If, however, in any diagram of forces 85
tip in its application to the surface being tested, such as shown in Fig. 4, the resultant R of the
and also for holding the parts in relative posi- forces P and F is not at right angles with the
tion to each other. line ab at the point of tangency of the circle A

In the use of the device above described, the with the eam contour ¢d, then the force tending

60 end of shaft 0 is connected to a driving mecha- to resist rotation of the sleeve 19 is not balanced 60
nism (not shown) capable of rotation. The end against the driving force F and, consequently,
34 of the testing tip is placed against the sur- until such balance of -forces obtains, the cam fol-
face of a brake lining; or other material to be lower will continue to shift along the cam con-
tested. The device is pressed against the brake tour, coming to rest at a point at which the re-

65 lining so as to form sufficient contact therewith sultant of the forces acting to press the friction 65
and effect a turning movement of the hous- surface against the surface to be tested and to
ing. It is not material within wide limits to rotate the friction surface of the driven member,
exert any excess pressure against the specimen is at substantially right angles to the slope of
being tested. When the driving mechanism is the cam contour. By selecting points on the Y

70 started, the driving spindle 18 is rotated and a axis corresponding to desired values of the co- 70
certain amount of resistance, which is in propor- efficient of friction (u), the cam contour (cd)
tion to the pressure of application, is offered to - may be readily plotted for any ranges of co-effi-
the rotary action of the spindle, because the test cient of friction () desired. This co-efficient

. tip ‘sets up a torsional reaction which can be of friction heretofore shown is considered equal

75 translated directly in values of coefficient of fric- to one when the force necessary for motion of 5

2

end of the shaft to retain the element 16 in posi-
tion therein.

On the upper portion of driving spindle i is
a scale 18 showing the direct values of the co-

2,018,688

tion on the scale I8 on spindle il. As the
spindle revolves, the housing and the testing tip
are caused to revolve through the operation of
the cam follower in the cam groove of the hous-
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uniform velocity (7 equals the force of appli-
cation (P).

When shown as a force diagram, the ordinates
along the Y axis represent the force of applica-

"tion (P), and the abscissas along the X axis rep-

resent the force necessary to maintain motion
of uniform velocity (F). If a line were drawn
diagonally connecting the abscissa and ordinates,
a right angle triangle would be formed, the hy-
pothenuse of which would represent in direc-
tion and intensity the resultant (R) of the two
forces (P) and (F). It should be noted that,
with a definite value for the co-efficient of fric-

_tion, p the intensity of the force necessary to

maintain motion of uniform velocity (¥) is
always proportional to the force of application
(P), and therefore the direction of the resultant
force (R), does not vary with the intensity of
(I and (P). It is therefore established that for
each value of the coefficient of friction p there
is. corresponding definite direction of the result-
ant (R), and the angle (¢) which the resultant
(R) if prolonged, makes with the ¥ axis is the
angle whose tangent is :

and inasmuch as

Wity ol

is also equal to the co-efficient of iriction u it
follows therefore that the angle (6) is the angle
whose tangent is equal to the co-efficient of fric-
tion p, as follows:

tan 0=§-—

In past practice, it has been the custom to de-
termine the co-efficient of friction x by measur-
ing, individually, the force necessary to main-
tain motion of uniform velocity (F) and the
force of application (P), and then divide the
former, (), by the latter, (P), but I propose to
measure the co-efficient of friction (x) by di-
rectly measuring the direction of the resultant
(R) of the two forces (F) and (P).

The invention embodies this principle in that
in the device proposed to measure the co-effi-

cient of friction between two materials, one of

these materials is integral with the device which
is applied to the second material. Thus the
force of application (P) is furnished by the oper-
ator pressing the device against the material to

_be tested, and the force necessary to maintain

motion of uniform velocity is furnished by an
external driving mechanism (not shown) which
furnishes motion of rotation rather than of
translation. The direction of the resultant force
(R) (the angle # is to be measured by apply-
ing the force of application (P) and the ex-
ternally applied force of rotation to a friction-
iess cam follower which is in contact with a cam

of varying slope, whose rotational movement

is opposed by the force necessary t0 maintain
uniform velocity (F) in such a way that the cam
follower will roll along the cam until it reaches
that point on the cam whose slope is normal (at
right angles) to the resultant (R). ‘When the

.cam follower reaches this point of the slope, the

force transmitted from the follower to the cam
will be radial in direction from the center of
the cam follower to its contact point with the
cam, and there will therefore be no effective

.components tending to move the follower on the

cam to a different point of slope.

Friction Tester (US Patent 2,018,688, 1935)
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To complete the device, it is therefore only
necessary to provide means for indicating the
slope of the cam at the point the follower has
come to rest when testing any particular com-
bination of materials, as the slope of the cam
at that point is fixed for any value of co-efficient
of friction (u) and the differential of the Y axis
increment (dy) with respect to the X axis in-
crement (dz) is equal to the angle whose tan-
gent is the force required to maintained uniform
velocity (F) divided by the force of application
(P), which is equal to the co-efficient of friction
(@),

g—‘:=tan [/ =§=p

* The invention is not limited to the testing of
automobile brake linings in the various fields. of
service, maintenance, engineering, factory pro-
ductien, shipping and receiving inspection, since
many other materials, whose frictional value or
lack of frictional value is of importance may as
readily be tested, such as clutch facings, belt-
ing, tires, floors, pavements, etc., in fact any sub-
stance whose friction or lack of friction Is to be
ascertained.

From the foregoing preferred embodiment
taken in connection with the attached drawing,
it will be seen that there are provided relatively
rotatable bodies, the housing with its testing tip
making contact with the surface of the body to
be tested, and a spindle shaft inside the housing
having a movement either in or out of the hous-
ing. ‘'The movement of this shaft is limited by a
cam follower in a cam groove in the housing. - As
the spindle shaft is rotated by means of driving
mechanism, resistance is offered by the housing,
since the testing tip on the latter is in frictional
contact with a surface to be tested. The resist-
ance of the housing to the force applied by the
driving spindle shaft causes said spindle to move
upwardly or downwardly of the housing, since
the cam follower is movable in the cam. While
the resultant movement of the driving spindle
is lengthwise, it is to be noted however that there
is a spiral movement because of the geometric
contour or curvature of the cam. A cam of prop-
er geometric curvature may be used in order to ob-~
tain the desired result. As the rotation of the de-
vice is continued at uniform angular velocity,
there will be a balancing of the cam follower in-the
cam, in which case the reading on the scale is
taken directly as-the co-efficient of friction of the
surface as tested.

The shaft or driving spindle can be readily
applied to any hand drill or drill press. The
annuli of scale I8 may be differently colored to
quickly indicate the co-efficient, according to a
chart, if desired. Other indicating means of any
suitable and known kind may be applied, as &
movable pointer passing over a scale, etc. Test-
ing tips may be altered in material and shape to
measure the co-efficient of friction of various
combinations of materials. A test, when made,
does not injure the materials tested. Varied
curvatures of the cam may be used to get the
most accurate readings of the particular ma-
terials being tested, viz: cam may be shaped to
read from 0 to 1.0 co-efficient of friction, as now
shown in Fig. 2 of the drawing, or the whole scale
may be devoted (by changing the shape of the
cam) to read co-efficients of friction from 0.5 to
0.6 with the corresponding subdivisions.

While T have described. one preferred form of
my invention, it is to be understood that vari-

‘ous changes may be made as to the form, use
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of material and arrangement of parts without
departing from the spirit and scope. of my in«
vention.

I claim:

1. A friction tester comprising a driven mem-
ber adapted for contact with a surface to. be
tested, and whose motion is cpposed by the fric-
tional resistance offered by said surface, a driv-
ing member acting on said driven member, for
exerting a force of application on the driven
member substantially perpendicular to said sur-
face to press the driven member against the sur-
face to be tested, and for simultaneously exert-
Ing a driving force on said driven member sub-

‘stantially parallel to the surfaceto be tested and

in an amount sufficient to drive the driven mem-
ber at substantially uniform velocity, and a mov-
able connection between the driving and driven
members, said connection including means for
relatively varying the componential forces act-
ing through the driving member on the driven
member in accordance with the frictional resist-
ance offered by the surface being tested to move-
ment of the driven member thereon, until the

resultant of said forces is substantially balanced

by the resultant of the forces tending to resist
movement of said member, and said driven mem-
ber is moving at substantially uniform velocity:
on the surface being tested.

2. A friction tester comprising a driven mem-
ber adapted for contact with a surface to be
tested, and whose motion is opposed by the fric-
tional resistance offered by said surface, a driv-
ing member acting on said driven member, for

-exerting a force of application on the driven

member substantially perpendicular to said sur-
face to press the driven member against the sur-
face to be tested, and for simultaneously exert-
ing a driving force on said driven member sub-
stantially parallel to the surface to be tested and
in an amount sufficient to drive the driven mem-
ber at substantially uniform velocity, and a mov-
able connection between the driving and driven
members, said connection including an inclined

‘bearing surface of varying slope on which the

driving member rests and over which it shifts
in response to variations in the frietional re-
sistance cffered by the surface being tested to
movement of the driven member thereon, said
bearing surface having sufficient inclination to
cause the driving member to come to rest thereon
when the velocity of the driven member on the
test surface is substantially uniform and at a
point where the resultant of the forces acting
through the driving member on the driven mem-

- ber is substantially perpendicular to the slope

60

65

70,

i B

of said bearing surface.

3. A friction tester comprising a driven mem-
ber adapted for contact with the surface to be
tested and whose motion is opposed by the fric-
tional resistance offered by said surface, a driv-
ing member acting on said driven member for
exerting a force of application on the driven
member substantially perpendicular to said sur-
face to press the driven member against said
surface and for simultaneously exerting a driv-
ing force on said driven member substantially
paraliel to the surface to be fested and in an
amount sufficient to drive the driven member at
a substantially uniform velocity, and a movable
connection between the driving and driven mem-
bers including a cam having a variable slope and
a cam follower, said cam follower being movahie
over the cam to changé the angle of application
of force to the driven member in accordance with

Friction Tester (US Patent 2,018,688, 1935)
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the frictional resistance offered by the surface -

" being tested to movement of the driven member

thereon, said cam follower coming to rest on said
cam when the resultant of the forces acting on
the driving member is substantially perpendicu- g
lar to the slope of the cam and the driven mem-
ber is moving at substantially uniform velocity,
and means for indicating said point.

4. A friction tester comprising a rotatabie
driven member adapted for contact with the sur- 10
face to be tested and whose motion is opposed by
the frictional resistance offered by said surface,

a rotatable driving member movable axially rel-
atively to the driven member and acting on said
driven. member for exerting a force of applica- 15
tion on the driven member substantially’ per- '
pendicular te- the surface to be tested to press

the driven member against said surface and for
simultaneeusly exerting a driving force on said
driven member substantially parallel to the sur- g9, -
face to be tested and in an amount sufficient

to drive the drivéen member at a substantially
uniform veloeity, and a movable connection ke~
tween the driving and driven members including

a helical cam of varying slope and a cam follower, 25.
said cam follower being movable over the cam to '
change the angle of application of force to the
driven member in accordance with the frictional
Tresistance offered by the surface being tested to
movement of the driven member thereon, said 30
cam follower coming to rest on said cam when

the resultant of the forces acting on the driven
member from the driving member is substantially
berpendicular to the slope of the cam, and is
substantially bhalanced by the resultant of the 35 :
forces tending to resist the movement of the
driven member on the surface being tested.

5. In a surface friction tester, a member adapt-
ed. to be. moved upon a surface to be tested and
having a cam surface of varying slope adapted to ¢g
be acted upon by applied forees always at right '
angles to each other, and a force applying mem-
ber contacting substantially frictionlessly with
said surface for applying forces at right angles
to each ather thereto, the point of contact be- ¢5
tween said cam surface and said force applying
member shifting in respect to each other under
the reaction due to resistance to movement of
the driven member upon the surface to be tested
until the resultant of the applied forces coincides 50
with and balances the resultant of the opposed
forces and is substantially perpendicular to the
slope of the cam, at which point the force apply~
ing member comes to rest on said cam surface
when the velocity of said member is substantially 55
uniform.

6. In a surface friction tester, a member
mounted for rotation and movement longitudi-
nally of the axis of rotation, a second mermber
mounted to be rotated and to be moved rel- 60 .
atively axially of the first member, the axes
of the first. and second members being co-
incident, one of said members having a cam
surface of varying slope, and the other mem-.
ber having a follower movable substantially 65
frictionlessly upon said cam of the other
member, said two members being adapted to
be. rotated and adapted to be moved axially
of each other until the cam follower reaches a
point on the cam wherein the resultant of the 70
rotary and axial forces of one member coincides
and exactly balances the resultant of the re-
active rotary and axial forces of the other mem-
ber, and means for indicating said point.

7. In a surface friction tester, comprising an 78
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axially movable housing having a cam of vary-
ing slope and having a surface adapted to be
applied to the surface of the material being test-
ed, a shaft within the housing having its axis
in coincidence with the axis of the housing and
adapted to be rotated, a substantially frictionless
follower upon the shaft adapted to ride upon the

sloping cam surface, and adapted fo rotate the °

housing, said housing and shaft moving rela-
tively axially of each other during the rotation
of the housing and shaft until the cam follower
reaches a point on the cam surface wherein the
resultant of the forces acting upon the follower
exactly balances the resultant of the forces act-
ing upon the cam surface at the point of con-
tact with the follower, and indicator means by
which the position of the shaft in respect to the
housing indicates the coefficient of friction of
the surface being tested.

8. A device for testing friction, comprising a
driving spindle with a scale denoting directly the
values of coefficient of friction thereon, a cam
follower in connection with said spindle, a hous-
ing for said spindle having a cam suriace en-
gaged by the follower on the spindle, the cam
and follower being interconnected to move the
housing and spindle axially relatively to each
other, and a surface contacting tip connected to
the housing for bearing against a surface to be
tested, whereby upon the application of external
forces to said spindle to impart rotary move-
ment thereto the contacting tip is pressed against
the surface to be tested and the housing is ro-
tated, the difference in rotation between the
housing and the spindle due to the frictional re-
sistance offered by said surface causing axial
movement of the spindle which is directly read-
able in terms of coefficient of friction on the
scale.

9. In 3 friction tester, a movable member hav-
ing a friction surface adapted to contact a sur-
face to be tested, said member having an inclined
cam surface, the slope of which gradually in-
creases from one end to the other, force applying
means movably engaging said cam surface and
operating to move the movable member over.the
surface to be tested and to press the said member

-against said surface, sald force applying means

moving along said cam surface when force is ap-
plied thereto until the movable member is mov-
ing at a uniform velocity over the surface to be
tested, and means for indicating the position of
the point of engagement of the force applying
means and the inclined cam surface under such
conditions.

10. In a friction tester, a movable member hav-
ing a friction surface adapted to contact a sur-
face to be tested, said member having an inclined
cam surface, the slope of which gradually in-
creases from one end to the other, means mov-
ably engaging said cam surface for subjecting
the movable member to horizontal and vertical
components of force tending respectively to move
the movable member over the surface to be tested
and to press the said member against said sur-
face, said means moving along said cam surface

Friction Tester (US Patent 2,018,688, 1935)
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5

when force is applied thereto until the resultant
of the horizontal and vertical forces acting upon
the movable member becomes perpendicular to
the slope of the cam surface at the point of en-
gagement of said means therewith, and means §
for indicating such point.

11. In a friction tester, a cylindrical member
having a friction surface for contacting a surface
to be tested, and a helical cam surface in its
cylindrical wall, the slope of which varies from 10
a minimum at one end to a maximum at the other -
end, a shaft member telescopically engaged with
and movable axially of and rotatable with respect
to the cylindrical member and having a cam fol-
lower engaged with the cam surface, and means 15
for rotating the shaft, said cam follower operat-
ing on the cam to rotate the cylindrical member,
and moving along the cam surface until the point
of contact between the cam follower and cam sur-
face reaches a point where the resultant of the 20
forces acting on the cam follower is normal to the
slope of the cam, and means for indicating when
the follower has reached this point.

12. In a force measuring device, two members
interconnected for relative axial and rotational 28
movements, one of said members having an in-
clined cam surface, the slope of which increases
friom one end to the other, the other of said mem-
bers having a cam follower bearing on said cam
surface and movable thereover, means whereby 30
force may be applied to one of said members
tending to relatively shift said members axially
and rotationally to cause the cam follower to shift
over sald cam surface as said members move rel-
atively axially and rotationally, until the result- 88
ant of the applied forces is perpendicular to the
slope of the cam and the two members are ro-
tating at uniform velocity, and means for indi-
cating the extent of relative axial movement of
said members. 40

13. In a friction tester, a rotatable member, a
cam at one end thereof through which the mem- -
ber is actuated, and a testing tip at the other end
thereof.

14. In a2 friction tester, an axially rotatable 4%
testing tip having a friction surface and a pin
centrally disposed in respect thereto, the pin ex-
tending beyond the friction surface and adapted
to engage the surface to be tested.

15. In a friction tester, an axially rotatable §0
testing tip having an annular flange provided
with a friction surface, and a pin centrally dis-
posed in respect thereto, the pin extending be-
yond the friction surface, the friction surface
being perpendicular to the axis of the pin, and 55
said pin being adapted to engage the surface
to be tested.

16. In a friction tester, a rotatable testing tip
having an annular friction surface of known
characteristics, and means concentric of said sur- 60
face for defining the axis of rotation of said tin
with respect to the material being tested, sald
means extending beyond the friction surface,
adapted to engage the surface to be tested.
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