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1
MOUNT ASSEMBLY FOR MECHANICAL PARTS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of copend-
ing application Serial No. 07/309,149, filed Feb. 13,
1989 and now issued as U.S. Pat. No. 4,932,627, which
in turn is a divisional of application Serial No.
07/220,451, filed July 18, 1988 and now issued as U. S.
Pat. No. 4,834,220, in turn a continuation-in-part of
application Serial No. 07/091,092, filed Aug. 31, 1987
and now issued as U.S. Pat. No. 4,778,036.

BACKGROUND OF THE INVENTION

It is common practice to provide means for applying
a retarding force to a shaft or other rotating part of a
machine, to compensate for looseness caused by wear.
Such slack in the power transmission system tends to
create “chatter,” and to produce inaccuracy when ma-
chining operatives are involved. In some instances, for
example, as much as two degrees of backlash can result
from gear train wear when the working load upon tool-
ing is relieved, and the attendant problems may be par-
ticularly acute in those instances in which small tools,
which must be handled with considerable delicacy, are
involved. Although many different forms of machines
suffer from difficulties of this nature, those in which
constant and frequent indexing occurs, such as in auto-
matic screw machines, represent specific instances in
which it is particularly important to damp spurious
movement caused by wear.

As indicated, this has been accomplished in the past
by creating a drag upon a shaft of the machine, devel-
oped by frictional force that is applied either continu-
ously or intermittently. The former approach is disad-
vantageous for a number of reasons, including the need
that it creates for overpowering of the machine, so as to
ensure the availability of sufficient net energy for pro-
viding the desired speed and other characteristics of
operation; also, there is of course a substantial waste of
energy and the generation of excessive amounts of heat.

Other forms of devices apply the retarding force only
during the working phase of the cycle, relieving it when
indexing is to occur. While offering obvious advantages
over constant-drag arrangements, the prior art systems
of this type have typically relied upon springs or hy-
draulic and pneumatic means to effect the dynamic
action required; furthermore, they have not been en-
tirely satisfactory in operation, and they have tended to
be overly complex and prone to premature failure.

The foregoing and other deficiencies of the prior art
devices have been at least substantially overcome in the
brake assembly and related subject matter of the above-
mentioned U.S. Pat. Nos. 4,778,036 and 4,834,220. As
described therein, however, the “floating” clevis is
provided with a pin which is so disclosed as to engage
a structural part of the machine, to. thereby prevent
inadvertent disassembly when the machine is backed
up. It has been found that such a manner of interengage-
ment tends to rotate the clevis about the axis of the
actuating arm, thereby causing a tightening force to be
exerted upon the brake band. The force developed often
makes manual reversal of the machine quite difficult,
and can in fact be of such magnitude as to virtually
arrest reversal.

Accordingly it is the broad object of the present
invention to provide a novel assembly comprising a
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mount, usually in the form of a clevis, and a hooking
member for engaging a stationary part to prevent disas-
sembly upon reverse action of the machine in which it
is installed, without however imposing undue restraint
upon movement of the machine components.

A more specific object is to provide such an assembly
adapted for use in a mechanical brake mechanism.

Another object is to provide mount assembly having
the foregoing features and advantages, which is of rela-
tively uncomplicated and inexpensive construction, and
is nevertheless highly effective for its intended pur-
poses.

SUMMARY OF THE INVENTION

It has now been found that the foregoing and related
objects of the invention are readily attained by the pro-
vision of a mount assembly, for mechanical parts, com-
prised of a mount, a hooking member, and means for

- attaching the hooking member to the mount. The body

of the mount has a base element at the bottom the roof,
adapted for abutment against an underlying support
member., and it has means disposed vertically there-
above for mounting at least one part thereon. The hook-
ing member extends from the body of the mount, and it
has a hook portion forming a recess opening in a gener-
ally upward direction and adapted to engage a station-
ary element inserted into the recess, to limit movement
of the mount assembly away from the support member.

The hooking member will preferably comprise a bar
or strap of strong, rigid material, formed to provide the
hook portion at one end. The attaching means will pref-
erably include an engagement portion that extends up-
wardly beyond the mount that is attached to an engage-
ment portion at the other end of the hooking member
bar.

Normally, the mounting means will mount a first part
for pivotable movement: about a first axis, spaced up-
wardly from the base element and extending trans-
versely through the body, and will mount a second part
on a second transverse axis spaced above the first. The
hook portion will, in such a case, provide a surface,
partially defining the recess, which extends at a down-
wardly convergent acute angle to the plane in which
the above-mentioned axes are included.

The mount assembly will generally be adapted for use
in a mechanical brake mechanism including a brake
band, the brake band constituting the above-mentioned
“second part.” In such instances the “first” part will
comprise an actuating member, and the attaching means
will comprise a connector for operatively connecting
the brake band to the actuating member, having an
upstanding shaft providing the engagement portion
thereof on its upper end. Most desirably, the connector
will consist of an eyebolt having a threaded portion on
its upper end and a ring-like head portion on its lower
end, the head portion rotatably engaging a portion of
the actuating member. The engagement portion of the
hooking member may, more specifically, comprise an
element of the bar having an aperture through which
passes the threaded portion of the eyebolt, with a nut
being provided to secure the strap and eyebolt in assem-
bly.

The mounting means may comprise an arcuate inden-
tation formed into an upper margin of the body of the
mount, for mounting the second part, and a circular
aperture formed thereinto for mounting the first part.
The mount may desirably be of one-piece, integrally
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formed, unitary construction, and will advantageously
be in the form of a clevis in which the body includes a
base component and a pair of upstanding, transversely
spaced legs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective, somewhat schematic view of
an automatic screw machine in which is installed a
mount assernbly embodying the invention, the assembly
mounting a brake band and components for the opera-
tion thereof;

FIG. 2 is a perspective view of a related mount as-
sembly installed on the tool spindle cam shaft of the
machine of FIG. 1, drawn to a scale enlarged there-
from;

FIG. 3 is an exploded perspective view showing the
components of which the related assembly is consti-
tuted;

FIG. 4 is an elevational view showing the actuating
arm of the related assembly pivoted by the cam plate on
the machine shaft to deflect the brake band member, so
as to apply frictional force to the brake drum member,
with the clevis of the assembly urged against the sup-
porting surface of the machine on which it is seated;

FIG. 5 is a view similar to FIG. 4, showing the cam
plate rot so as to shift the arm to a position at which
force upon the brake band member is relieved;

FIG. 6 is a view similar to FIGS. 4 and 5 showing the
cam plate rotated so as to position the cam foilower of
the actuating arm at the point of transition between the
portions of the camming surface, also showing the re-
turn cam element on the plate entering the cooperating
cam surface on the arm;

FIG. 7 is another similar view showing the related
assembly lifted from the machine bed by reverse rota-
tion of the machine shaft, and showing the hooking
finger of the clevis engaged under, a flange portion of
the gearbox housing;

FIG. 8 is a perspective view of the clevis employed in
the related mount assembly;

FIG. 9 is an exploded perspective view similar to that
of FIG. 3, showing the components of which the mount
assembly of the invention is constituted; and

FIG. 10 is an elevational view similar to that of FIG.
4, but depicting the mount assembly of FIG. 9 and
showing, in phantom line, the hooking strap of the as-
sembly engaged under a flange portion of a gearbox
housing, as occurs upon lifting of the assembly from the
machine bed by reverse rotation of the machine shaft.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

Turning now in detail to the appended drawings,
FIG. 1 depicts the assembly of the invention installed in
a schematically illustrated five-spindle automatic screw
machine, for which application it is particularly well-
adapted; such machines are commercially available
from Davenport Machine Tool Co., Inc. of Rochester,
New York. The frame section of the screw machine in
which the device in installed is shown in some detail in
FIG. 2, and is generally designated by the numeral 10;
it supports the tool spindle cam shaft 12, the outer end
of which is journalled within an arm portion 14 of the
frame (as seen in FIG. 1). A gearbox, generally desig-
nated by the numeral 11, is located adjacent the spindle
area, and the housing thereof has a projecting portion
13.

The rotating components of the brake assembly are
mounted upon the camshaft 12, and consist of a cylin-
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drical brake drum, generally designated by the numeral
16, and a cam plate, generally designated by the nu-
meral 18. The brake drum and cam plate have circular
openings 20, 22, respectively, extending axially through
them, along which are formed axial keyways 24, 26.
The openings 20, 22 serve of course to permit mounting
of the components upon the shaft 12, and the keyways
24, 26 receive the cam shaft key 28, which locks them in
fixed angular positions thereupon; retaining ring 29
serves to maintain the parts against axial disassembly
from the shaft.

Two forms of U-shaped bracket, or clevis, are shown
in the drawings; the clevis shown in FIGS. 1, 9 and 10,
and generally designated by the numeral 30', is a com-
ponent of the mount assembly embodying the invention;
the clevis shown in FIGS. 2-8, and generally desig-
nated by the numeral 30, is a component of a related
assembly. The two forms of clevis 30, 30’ differ only in
the hooking structure that services to limit lifting and
rotation of the assembly, and consequently, except
where the context indicates otherwise, the description
hereinafter set forth is applicable to both the assembly
of the invention and also to the related assembly, and to
the use thereof.

The clevis 30, 30’ is supported upon the upper surface
15 of the bed 17 of the frame 10. In cooperation there-
with, the surrounding frame structure maintains the
clevis in position during forward operation of the ma-
chine, even though it is free to *“float” thereon. The
upstanding flange portions, or legs, 36, 38 of the clevis
provide shoulders 40, 42, into which indentations 44 are
formed. A relatively small circular opening 46 extends
through the flange portion 36, and a relatively large
opening 48 extends through the flange portion 38 in
alignment therewith.

Although not illustrated in detail, it has been found
desirable to provide structure which reduces surface
contact along the bottom of the clevis. It has also been
found to be desirable to indent the central part of the
clevis base, as at 31, to provide clearance for any irregu-
larities that may be present on the bed surface 15 and to
ensure proper seating of the clevis.

The brake band, generally designated by the numeral
50 in FIGS. 2-7, includes a cylindrical, split-ring por-
tion 52, which encircles the brake drum 16 with its inner
surface 54 closely confronting the surface 56 of the
drum; the surfaces 54, 56 are of substantially the same
axial dimension, so as to maximize the contact area
between them. An upper arm portion 58 extends tan-
gentially from one of the free ends of the split-ring
portion 52, and a lower arm portion 60 extends gener-
ally parallel to it from the other free end. A rib forma-
tion 62, of generally semicircular cross section, extends
across the bottom of the lower arm portion 60; its
curved surface 63 seats within the semicircular indenta-
tions 44 on the shoulders 40, 42 of the clevis 30, to
permit limited rocking movement of the brake band 50.

The arm portions 58, 60 have aligned apertures 64
extending through their free ends, which serve to re-
ceive the threaded shank portion 68 of an eyebolt con-
nector, generally designated by the numeral 66. The
connector 66 is retained against downward disassembly
by the two nuts 70, which are threadably engaged upon
its shaft portion 68. The circular head portion 72 of the
connector 66 is disposed within the space between the
upstanding flange portions 36, 38 of the clevis 30, and is
positioned with its circular opening 74 in ahgnment
with the openings 46, 48 thereof.
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The clevis 30 also serves to pivotably mount an actu-
ating arm, generally designated by the numeral 76. For
this purpose, the central portion 78 of the arm 76 has a
compound lug structure extending laterally from it,
which consists of an outer, relatively small cylindrical
element 80, an inner, relatively large cylindrical ele-
ment 82, and an element 84 of intermediate diameter
therebetween; the elements 80 and 82 are coaxial,
whereas the intermediate element 84 is eccentrically
disposed with respect to the axis between them. The
outside diameters of elements 80, 82 and 84 are substan-
tially the same as the diameters of the openings 46, 48
and 74, respectively; thus, the arm 76 is pivotably sup-
ported by the clevis 30, with the eccentric element 84
rotatably engaging the head portion 72 of the connector
66. The flange 86 on the arm bears upon the surface
surrounding the opening 48 and the head of the screw
87 (engaged in the side of the clevis) bears upon the face
of the element 82, to prevent inadvertent disassembly.

The actuating arm 76 has a slightly enlarged head
portion 88 at its upper end, through which extends a
transverse bore 90. A headed pin 92 is inserted into the
bore 90, and through the passage of a small cylindrical
roller 94; it is retained within the head portion 88 by a
screw 96, which is threaded into aperture 98, perpendic-
ular to the bore 90, with its lower end engaged within
the small slot 100 formed into the surface of the shank of
the pin 92, to securely but removably mount the roller
94 upon the actuating arm 76.

With the arm 76 mounted upon the support bracket
30, the roller 94 is disposed in the transaxial plane of the
cam plate 18 and is positioned to ride upon the circum-
ferential edge thereof. The latter provides a camming
surface comprised of a maximum dimension constant
radius portion 102, a reduced radii portion 104 of vary-
ing curvature, and lobes 106, 108 at the points of transi-
tion between the portions 102 and 104. The cam plate 18
also has a roller 110 projecting axially from one face,
which is disposed to engage the substantially planar
surface 114 adjacent the tail portion 112 of the actuating
arm 76.

Operation of the brake is most readily understood
with reference to FIGS. 4-6. In FIG. 4, the tool spindle
cam shaft 12 is at an annular orientation in which the
actuating arm 76 is pivoted to its extreme counterclock-
wise position (as viewed in the FIG.), due to contact of
the follower roller 94 upon the constant radius portion
102 of the camming plate 18. The eccentric relationship
of the intermediate lug element 84 to the axis of pivoting
of the arm 76 causes it to exert a downward force upon
the eyebolt 66, acting on the upper arm portion 58 of the
brake band 50 to squeeze it toward the restrained arm
portion 60, thus bringing the inner surface 54 of the
split-ring portion 52 into tight frictional engagement
with the outer surface 56 of the brake drum 16, and in
turn producing a retarding effect upon the tool spindle
cam shaft 12. The angular position and length of the
camming surface portion 102 will normally be such as
to time the application and release of braking force to
commence just ahead of the working phase of the ma-
chine operating cycle, and to continue therethrough
and for a short period thereafter.

As shown in FIG. 5, the shaft 12 has been rotated to
a position in which the follower roller 94 rides on the
reduced radii portion 104 of the cam plate periphery,
thereby permitting the actuating arm 76 to pivot in a
clockwise direction, thus elevating the eyebolt 66 and
relieving the force upon the brake band upper arm por-
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6
tion §8. This in turn creates sufficient spacing between
the confronting surfaces 54, 56 to remove the drag
force, and in normal operation of the timing would be
such as to cause this condition to exist during indexing
phases of machine operation.

In FIG. 6, the follower roller 94 is positioned over
the cam lobe 108, just prior to its descent to the cam-
ming surface portion 104, and the return follower roller
110 has engaged the planar surface 114 in the actuating
arm 76. Consequently, as the cam profile of the plate 18
allows pivoting of the actuating arm 76 to the force-
relieving relationship, the return roller 110 shifts the
arm to that position as the cam plate continues to rotate.
This of course positively ensures that the braking effect
upon the machine transmission gearing wiil be relieved,
without reliance upon springs or other auxiliary means
for effecting the return of the arm.

The clevis 30 has a finger portion, generally desig-
nated by the numeral 116, projecting laterally and up-
wardly from the base component 118, intermediate the
flange portions 36, 38 thereof. The downwardly sloping
inside surfaces 120 of the finger portion 116 is generally
rectilinear, and converges at an acute angle to the imag-
inary transverse vertical plane of the clevis, as taken
generally through the axes of the indentations 44 and -
the circular apertures 46, 48: the surface 120 defines a
generally v-shaped recess in cooperation with the adja-
cent lateral surfaces 122 of the flange portions 36, 38.

As seen in FIGS. 4 and 7, the projecting portion 13 of
the gearbox housing has a downturned flange element
124 thereon, which is aligned with the V-shaped recess
of the clevis 30. In the normal position of the clevis,
seated on the machine bed 17 (i.e., when the machine is
idle, or when it is operating forwardly), as shown in
FIG. 4, the flange element 124 is out cf contact with the
finger portion 116, leaving the clevis free to move away
from its seat. When however the machine is reversed (as
is done by use of a hand wheel in a conventional screw
machine, for example), the frictional engagement of the
brake band 50 on the drum 16 causes the clevis 30 to lift
away from its supporting surface, bringing the finger
portion 116 into engagement with the flange element
124 of the housing, as shown in FIG. 7.

Not only does the stationary structure of the machine
thereby serve to prevent excessive vertical displace-
ment (and ultimately disassembly) of the brake assem-
bly, but it also restrains lateral inward movement of the
clevis 30 and prevents it from rotating on the axis of the
cylindrical elements 80, 82 of the actuating arm 76, as
would tend to occur (in a counterclockwise direction,
as depicted in the several figures) if only a vertical
constraint were imposed. Such rotation would cause the
connecting eyebolt 66 to squeeze the brake band arms
58, 60 together, in turn tending to increase the resistance
to shaft rotation and.thereby making the backing-up
operation most difficult to complete.

The mount assembly of the invention is shown in
detail in FIGS. 9 and 10, wherein all parts and elements
not discussed hereinafter are the same as those previ-
ously described, and wherein common numbering is
employed to refer to parts and elements that are com-
mon to this embodiment and that of FIGS. 2-8. The
essential difference resides in the utilization of a re-
straining strap, generally designated by the numeral
130, in place of the finger portion 116 on the clevis 30.

The strap 130 is formed from a metal bar bent to
provide an engagement element 132 at its upper end, a
hook element 134 at its lower end, and an elongate
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connecting section 136 therebetween. The hook ele-
ment 134 is disposed at an appropriate angle to define a
generally V-shaped recess 138 in cooperation with the
connecting section 136, and the engagement element
132 is so angled as to appropriately present the hook
element for effective operation; aperture 140 is formed
through the element 132, and is sized to loosely seat a
round-ended bushing 142.

The arm portions 58', 60’ of the brake band 50’ have
aligned apertures 64’, 64" extending through their free
ends, which serve to receive the threaded shank portion
68 of the eyebolt connector 66. The upper surrounding
edge of the aperture 64'is radiused to seat the rounded
end of the bushing 42, through which the shank portion
68 of the eyebolt 66 also passes to mount the strap 130
atop the brake band 50', the nuts 70 serving of course to
maintain the parts in assembly. As in the previous em-
bodiment, the brake band 50’ is supported upon the
clevis 30, which also receives the actuating arm 76 and
eyebolt 66, assembled with one another as illustrated
and described.

Here again, then the machine is reversed frictional
engagement of the brake band 50’ on the drum 16 will
tend to lift the clevis 30’ away from the supporting
surface (not shown in FIG. 9 or 10). This will cause the
flange element 124 of the projecting portion 13 of the
gearbox housing to enter the recess 138 and engage the
hooking element 134, with the strap 130 thereby pre-
venting further lifting and rotation of the clevis 30’ and
the parts mounted thereon.

It will be noted (with reference especially to FIG. 6)
that the tail portion 112 of the arm 76 is of sufficient
length to extend beyond the path circumscribed by the
roller 110. Were it too short, the roller 110 might pass
behind the arm 76 rather than in front of it when the
machine is backed up, which would of course present a
risk of serious damage to the machine and harm to per-
sonnel.

It will be self-evident to those skilled in the art that
the components of the assembly of the invention will
normally be made of suitable metals, the choice of
which will be apparent. Depending upon the particular
application for which the device is intended, however,
the materials of construction may vary, as may the
specific form of the mount and of the other components
of which the assembly is comprised. Finally, the hook-
ing member may have any of a wide variety of different
configurations, and may of course be adapted to engage
parts other than the structural element hereinabove
described.

Thus, it can be seen that the present invention pro-
vides a novel assembly for a machine, comprising a
mount, usually in the form of a clevis, and a hooking
member for engaging a stationary part upon reversal of
the machine in which it is installed. The assembly is
adapted for use in a mechanical brake mechanism, and it
is of relatively uncomplicated and inexpensive con-
struction and is yet highly effective for its intended
purposes.

Having this described the invention, what is claimed
is:

1. A mount assembly for mechanical parts, comprised
of a mount with a body having means for mounting at
least one part thereon, and having a base element
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adapted for abutment against an underlying support
member, said base element being at the bottom of said
body and said mounting means being disposed verti-
cally thereabove with said base element abutted against
such a support member; a hooking member comprising
a bar of strong, rigid material formed to provide a hook
portion adjacent one end and an engagement portion
adjacent the other end thereof; and attaching means
attaching said hooking member to said body to extend
therefrom, said attaching means including an engage-
ment element that extends upwardly beyond said mount
and that is engaged with said engagement portion of
said bar, said hooking member hook portion forming a
recess opening in a generally upward direction, and
being adapted to receive and engage a stationary ele-
ment inserted into said recess to limit upward move-
ment of said mount away from the support member.

2. The assembly of claim 1 wherein said mount is in
the form of a clevis, said body thereof including a base
component having said base element thereon and a pair
of transversely spaced leg components extending up-
wardly therefrom.

3. The.assembly of claim 1 wherein said mounting
means is adapted to mount a first part for pivotable
movement about a first axis spaced upwardly from said
base element and extending transversely through said
body, and to mount a second part on a second trans-
verse axis spaced above said first axis; and wherein said
hook portion provides a surface, defining said recess,
which extends at a downwardly convergent acute angle
to the plane in which said axes are included.

4. The assembly of claim 3 adapted for use in a me-
chanical brake mechanism, which mechanism includes a
brake band comprising the second part, said assembly
additionally including an actuating member comprising
said first part and a connector comprising said attaching
means, said connector being adapted to operatively
connect said actuating member to a brake band so
mounted.

5. The assembly of claim 4 wherein said connector is
a component having an upstanding shaft, said shaft
providing said engagement element on the upper end
thereof.

6. The assembly of claim 5 wherein said component is
an eyebolt having at one end a ring-like head portion
rotatably engaging a portion of said actuating member,
and having a threaded portion at the other end thereof,
providing said engagement element of said component.

7. The assembly of claim 6 wherein said engagement
portion of said hooking member comprises an element
of said bar having an aperture through which said
threaded portion of said eyebolt passes, and wherein
said assembly includes a nut threadably engaged on said
threaded portion to maintain said bar in assembly with
said eyebolt.

8. The assembly of claim 4 wherein said mounting
means comprises at least one arcuate indentation
formed into an upper margin of said body portion, for
mounting the brake band. '

9. The assembly of claim 8 wherein said mounting
means comprises at least one circular aperture formed
into said body portion, for mounting said actuating

member.
* * * * *



