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ABSTRACT OF THE DISCLOSURE

The instant invention, in essence, is concerned with
a spring-type element wherein end portions of a spring
engage with surfaces of element members, and the spring
convolutions engage the element member surfaces with
decreasing contact pressure in the direction toward the
free ends of the convolutions.

Background of the Invention

This invention relates generally to spring-type slip ele-
ments such as drag brakes, slip clutches, slip couplings,
and the like.

As is well known, spring-type slip elements are ad-
vantageous in many respects in particular where it is
desirable to obtain a constant limit torque. However,
heretofore wear of spring-type slip elements, due to un-
even contact pressure of the spring convolutions with the
frictional surface of an element member, shortened their
operating life. This can be readily understood by appre-
ciation of the contact pressure of a convolution under
slip conditions being a function of the angle of wrap
or location of the particular convolution from the free
end of the spring. Where a helical spring of constant
diameter or cylindrical configuration is forced to slip
over or in companion members of constant diameter
the contact pressure is maximum at the free spring end
an decreases inward, so that wear occurs unevenly in
relation to the contact pressure.

Summary

Accordingly, it is an important object of the present
invention to provide a unique construction of slip element
of the coil-spring type wherein contact pressure of the
convolutions is more evenly distributed, so that wear
of the free and convolution is minimized for increased
durability and reliability over a greater useful life.

It is a further object of the present invention to pro-
vide a bi-directional torque-limiting spring slip element
having the advantageous characteristics mentioned in
the preceding paragraph, including means for decreasing
the contact pressure between spring convolutions and
the contacted element member in the directions toward
the free spring ends, to more evenly distribute contact
pressures over the several spring convolutions and mini-
mize wear.

Other objects of the present invention will become ap-
parent upon reading the following specification and re-
ferring to the accompanying drawings, which form a ma-
terial part of this disclosure.

The invention accordingly consists in the features of
construction, combinations of elements, and arrange-
ments of parts, which will be exemplified in the con-
struction hereinafter described, and of which the scope
will be indicated by the appended claims.

In the accompanying drawings, the same reference
numerals indicate the same parts throughout the various
figures; and exponents of the reference numerals in alter-
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nate embodiments refer likewise to the same or related
parts.

Brief description: of the drawings

FIGURE 1 is a longitudinal sectional view showing
a spring in undistended condition for use in a slip element
of the present invention;

FIGURE 2 is a longitudinal sectional view showing the
spring of FIGURE 1 in association with additional
members of a slip element;

FIGURE 3 is a longitudinal sectional view showing a
slightly modified form of spring of the present invention;

FIGURE 4 is a longitudinal sectional view illustrating
the spring of FIGURE 3 in association with additional
members of the slip element;

FIGURE 5 is a longitudinal sectional elevational view
showing still another form of spring, in undistended con-
dition, for a slip eclement of the present invention;
and

FIGURE 6 is a longitudinal sectional view showing the
spring of FIGURE 5 in operative association with addi-
tional members of a slip element.

Description of the preferred embodiments

Referring now more particularly to FIGURES 1 and 2,
a coil spring is there generally designated 16, and shown
in FIGURE 2 in operative association with male and
female slip element members 11 and 12. In the undis-
tended spring condition of FIGURE 1, the spring 10 in-
cludes a pair of steps or end porticns 14 and 15, the
former being of smaller diameter for external engage-
ment with a male element member or shaft, and the lat-
ter being of larger diameter for internal engagement
with the female element member 12. It will appear that
the coils or convolutions of spring 16 are all of sub-
stantially identical thickness, the wire of the spring
being of constant cross section throughout its length, al-
though the terminal regions 16 and 17 of respective end
portions 14 and 15 may be tapered in the conventional
manner, if desired. While the spring 16 may include one
or more intermediate convolutions 18, the end portions
14 and 18 extend generally outwardly in opposite direc-
tions from the intermediate coil or coils 18. Further,
the end portion 14 extends longitndinally outward from
the intermediate coil or coils 18, and the coils or convolu-
tions of end portion 14 are of progressively increasing
diameter in the direction away from the intermediate
coil. Further, the spring end portion 15 extends away
from the intermediate coil or coils 18 in the opposite
direction from the spring end portion 14, and the coils
or convolutions of spring end portion 15 are of progres-
sively decreasing diameter in the direction toward the
terminal region 17. Also, advantageously the spring end
portion or step 15 may have its coils or convolutions of
an average diameter greater than that of the spring end
portion 14,

It may therefore be stated that the spring end portions
14 and 15 are of tapering configuration, the former taper-
ing inwardly away from its remote end region 16, and the
latter tapering inwardly toward its remote end region 17.

The male element member 11 may be a shaft having a
generally cylindrical outer surface, while the female ele-
ment member 12 may include a bearing portion 19 rotata-
bly receiving the shaft 11. Extending from the bearing or
journal part 19, radially outward with respect thereto may
be a toothed flange or gear 28, as for power transmission;
and, a sleeve 21 extends from the journal part 19 in spaced
relation about the shaft 11. The sleeve 21 includes a
generally cylindrical internal surface 22 spaced coaxially
about the external surface of shaft 11.
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In the assembly of FIGURE 2, the spring 19 has been
interposed in operative engagement between the element
members 11 and 12. In particular, the larger step or end
portion 15 of spring 16 has been engaged in the sleeve 21
of the female element member 11, the spring end portion
15 being resiliently distorted to assume a generally cylin-
drical configuration with its convolutions having their
outer surfaces in conforming engagement with the gen-
erally cylindrical internal surface 22. The small step or
spring end portion 14 is resiliently distended to-a general-
1y cylindrical configuration in conforming bearing engage-
ment about the external surface of cylindrical shaft 1%,
Thus, the spring end porticns 14 and 15, in their undis-
tended or rest conditions are of tapered configuration rela-
tive to the engaged surfaces of shaft 11 and sleeve 21,
the surfaces both being cylindrical. Viewed ctherwise, suc-
cessive inward convolutions of the spring portions 14 and
15 are increasingly more distended in the assembled con-
dition of FIGURE 2, so as to apply increasingly greater
contact pressure against their respective engaged surfaces.
If desired, the average convolution diameter of each of
the end portions 14 and 15 may be sclectively deter-
mined to thereby calibrate the strength or condition of
slip, as desired for the particular direction of power trans-
mission.

In FIGURES 3 and 4 are shown a slightly modified
spring slip member 18a for use in association with a shaft
11z and female element member 12a, as in the first-
described embodiment. The spring 10a may include a pair
of steps or end portions 14¢ and 15a, each of helical
configuration and connected together by one or more
medial convolutions 18a. The spring 18¢ may be initially
wound of wire material having constant cross section
throughout its length, with the end portion or step 14a of
a cylindrical configuration of one size or diameter, and
the end portion or step 15z of a cylindrical or constant
diameter configuration of another size.

However, by the teachings ¢f the instant invention,
distention of the spring end portions 14a and 15a is to
decrease in force toward the distal or remote convolu-
tions 164 and 174 when the spring 164 is assembled with
the element members 114 and 12a.

To effect this end, the spring end portions or steps
144 and 15a are afforded a tapered configuration, respec-
tively externally and internally, leaving their respective
internal and external surfaces of generally cylindrical con-
figuration. That is, the convolutions of spring end portion
14a may be externally ground or otherwise machined to
define an external taper extending in the direction toward

the remote convelution 16a. The spring end portion or .

step 15q is internally ground or otherwise machined to
form an inwardly extending internal taper. Hence, the
smaller spring end portion 14a remains cylindrical inter-
nally while being of dscreasing cross section, and con-
sequently of decreasing strength, toward its distal end;
and, the spring end portion 154 remains externally cylin-
drical while being of decreasing cross section and strength
toward its distal end.

In the assembly of FIGURE 4, the spring end portion
or step 14a is circumposed about the shaft 11a, in fric-
tional engagement therewith, while the spring end portion
or step 15a is inserted in the sleeve 21a in frictional en-
gagement with the internal cylindrical sleeve surface 22a.
Thus, the spring 164 remains in a configuration having
its spring end portions 14z and 154 relatively tapered with
respect to their engaged element member surfaces. By the
progressively decreasing strength of the convolutions of
spring portions 14a and 152 in the outward directions
thereof, the bearing engagement between spring convolu-
tions and the surfaces of shaft 11a and sleeve 21a is more
evenly distributed or equalized to minimize wear.

Regarding the embodiment of FIGURES 5 and 6, a
spring slip member is there generally designated 18, and
includes a pair of spring end portions or steps 1456 and
156 which, in their undistended condition are each of
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4
generally cylindrical configuration, both internally and
externally.

A male element member 115 includes a tapered shafi
portion 24, having an external surface 25 of tapered con-
figuration. A female element member, generally desig-
nated 1256, includes a sleeve 215 having an internal sur-
face portion 22b also of tapered configuration. The male
member 115 enters in spaced relation within the sleeve
21b of the female member 125, with the spring 105 inter-
posed between the male member and sleeve.

More specifically, the spring 185 has its smaller step
or spring end portion 14b circumposed about the tapered
shaft -portion 24 in conforming engagement with the
tapered surface 25 so that the spring end portion 14
tapers or increases in size toward the intermediate con-
volution 18h. The larger spring step or portion 156 is
engaged in the sleeve 215 in conforming engagement with
the internal tapered surface 22b, so that the step 15b
decreases in diameter toward the intermediate convolu-
tion 18b. Thus, distenfion of the spring 105 for assembly
with the element members 11» and 12b is such as to
distort the convolutions of the steps 145 and 15b pro-
gressively less in the directions toward their outer or
remote convolutions. The convolutions of the spring end
portions 14b and 15b are thereby stressed increasingly
less toward their remote convolutions for progressively
increased reduction in the application of pressure against
the engaged surfaces 25 and 225.

Here again, the relatively tapered configurations be-
tween spring end portions in their undistended condition
and the respective engaged surfaces effects a progres-
sively decreasing resilient force of distention of the con-
volutions toward the distal ends. This counteracts the in-
creasing force of contact pressure between spring con-
voluticns and engaged surfaces in the conventional cylin-
drical relation, to effectively distribute or equalize contact
pressures for greatly decreased wear and increased relia-
bility.

Although the present invention has been dscribed in
some detail by way of illustration and example for pur-
poses of clarity of understanding, it is understood that
certain changes and modifications may be made within
the spirit of the invention and scope of the appended
claims.

What is claimed is:

1. A torque-limiting slip element comprising a first
rotary member having an outer surface, a second rotary
member having an inner surface, and a coil spring having
first and second end portions respectively engaging exter-
nally about said outer surface and internally within said
inner surface for transmitting torque between said mem-
bers, and means for decreasing contact pressure between
said spring end portions and surfaces in the directions to-
ward the free end convolutions of said spring end por-
tions when the latter are inactive, to more evenly distrib-
ute said contact pressure among the convolutions when
active.

2. A torque-limiting slip element according to claim
1, said means comprising relatively tapered configurations
of said member surfaces and respective engaging spring
portions.

3. A torque-limiting slip element according to claim
1, said tapered configurations comprising generally cylin-
drical member surfaces, and spring portions of progres-
sively varying convolution diameters in undistended con-
dition.

4. A torque-limiting slip element according to claim
3, said first spring end portion being of progressively vary-
ing external convolution diameter, and said second spring
end portion being of progressively varying internal con-
volution diameter.

5. A torque-limiting slip element according to claim
2, said relatively tapering configuration comprising gen-
erally cylindrical spring end portions, in undistended con-
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dition, and member surfaces of progressively varying References Cited
diameters. - . . . UNITED STATES PATENTS
6. A torgue-limiting slip element according to claim
1, said means comprising spring end portions of progres- 082,829  1/1911 Kemish —_________. 287—126
sively varying convolution strength. 5 2,268,488 12/1941 Xeeys - _._____.__ 287—86

7. A torque-limiting slip element according to claim
6, said spring end porticns each being of independenily ARTHUR L. LA POINT, Primary Examiner.

g?iélzﬁgicsl strength, for selective slip cemnirol in opposite R. M. WOHLFARTH, Assistant Examiner.



