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The invention relates generally to apparatus for
raising, lowering or positioning personnel or materials
using a hoist and more particularly to apparatus for
placing aload limit on the cable of the hoist and to fall
arresting apparatus.

Various types of apparatus are in use for lower-
ing, raising and positioning personnel or materials at
locations which are not readily accessible. Alsc, many
times the personnel or materials are not visible to the
operator of the apparatus for the raising, lowering and
positioning of the personnel or materials. Therefore,
it is desirable to limit the amount of force placed on
personnel in the event that they encounter an obsta-
cle when they are being raised. Also, it is desirable to
limit the load that can be placed on the cable to pre-
vent injury to the operator. Another desirable feature
for the apparatus of this type is to provide for arrest-
ing the fall of personnel in the event that there is a fail-
ure in the portion of the apparatus applying a force on
the cable of the apparatus.

This invention provides apparatus for limiting the
load that can be placed on line means, such as a
cable, of a hoist and for arresting the fall of personnel
attached to such line means. In a preferred embodi-
ment of the invention, the apparatus for limiting the
amount of force that can be placed on the line means
of a hoist comprises a housing that is mounted at a
fixed location which housing has a fixed axle on which
a drum having line means, such as a cable, wound
thereon is rotatably mounted. The mounting means
for rotatably mounting the drum on the axle include
clutch means for rotation with the drum and for apply-
ing a force to rotate the drum. Rotatable means are
operatively connected to the clutch means to rotate
the clutch means. Drive means are provided for rotat-
ing the rotatable means. Force applying means are
provided for applying a force on the clutch means and
rotatable means to provide for relative rotation be-
tween the clutch means and the rotatable means
when a force, substantially equivalent to the force ap-
plied by the force applying means, is placed on aload
supporting device connected to the line means.

In a preferred embodiment of the invention, the
mounting means comprise a hollow rotatable axle
that is mounted on the fixed axle for rotation relative
thereto. The hollow rotatable axle has an enlarged
head portion, a middle portion having a generally rec-
tangularly shaped transverse cross-sectional config-
uration having four rounded corners and an end por-
tion having at least one threaded portion. Afirst pres-
sure plate is mounted on the rotatable axle. The pres-
sure plate has an opening formed therein which open-
ing has a generally rectangularly shaped cross-
sectional configuration for permitting axial movement
thereof over the middle portion and into contacting
relationship with the enlarged head portion to limit
the axial movement of the first pressure plate and for
rotation with the middle portion. A first clutch plate
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has an opening formed !herein, which opening has a
generally rectangularly shaped transverse cross-
sectional configuration. The first clutch plate is
mounted on the middle portion for rotation therewith
and for permitting axial movement of the first clutch
plate over the rotatable axle. The first clutch plate is
in contacting relationship with the first pressure plate.
Afirst rotatable plate has an opening formed therein,
which opening has a transverse cross-sectional con-
figuration that is larger than the transverse cross-
sectional configuration of the middle portion to permit
rotation of the first rotatable plate relative to the mid-
dle portion. The first rotatable plate is in contacting re-
lationship with the first clutch plate. A second clutch
plate has an opening formed therein, which opening
has a generally rectangularly shaped cross-sectional
configuration. The second clutch plate is mounted on
the middle portion for rotation therewith and for per-
mitting axial movement of the second clutch plate
over the rotatable axle. The second clutch plate is in
contacting relationship with the first rotatable plate. A
second rotatable plate has an opening formed there-
in, which opening has a transverse cross-sectional
configuration that is larger than the transverse cross-
sectional configuration of the middle portion to permit
rotation of the second rotatable plate relative to the
middle portion. The second rotatable plate is in con-
tacting relationship with the second clutch plate. An
annular member, comprising a portion of the drive
means, extends radially inwardly therefrom. The an-
nular member has an opening formed therein, which
opening has a transverse cross-sectional configura-
tion that is circular and has a diameter that is slightly
larger than the diameter between opposite rounded
corners of the middle portion to permit rotation of the
annular member relative to the middle portion and to
function as a centering member. The annular member
is in contacting relationship with the second rotatable
plate. A third rotatable plate has an opening formed
therein, which opening has a transverse cross-
sectional configuration that is larger than the trans-
verse cross-sectional configuration of the middle por-
tion to permit rotation of the first rotatable plate rela-
tive to the middle portion. The third rotatable plate is
in contacting relationship with the annular member. A
third clutch plate has an opening formed therein,
which opening has a generally rectangularly shaped
cross-sectional configuration. The third clutch plate is
mounted on the middle portion for rotation therewith
and for permitting axial movement of the third clutch
plate over the rotatable axle. The third clutch plate is
in contacting relationship with the third rotatable
plate. A fourth rotatable plate has an opening formed
therein, which opening has a transverse cross-
sectional configuration that is larger than the trans-
verse cross-sectional configuration of the middle por-
tion to permit rotation of the fourth rotatable plate rel-
ative to the middle portion. The fourth rotatable plate
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is in contacting relationship with the third clutch plate.
A fourth clutch plate has an opening formed therein,
which opening has a generally rectangularly shaped
cross-sectional configuration. The fourth clutch plate
is mounted on the middle portion for rotation there-
with and for permitting axial movement of the fourth
clutch plate over the rotatable axle. The fourth clutch
plate is in contacting relationship with the fourth ro-
tatable plate. A second pressure plate is mounted on
the rotatable axle and has an opening formed therein
which opening has a generally rectangularly shaped
cross-sectional configuration for permitting axial
movement thereof over the middle portion and for ro-
tation with the middle portion and is in contacting re-
lationship with the fourth clutch plate. Securing
means are provided for securing the first, second,
third and fourth rotatable plates to the annular mem-
ber for rotation therewith. Connecting means are pro-
vided for connecting at least a portion of one of the
end walls to the second pressure plate for rotation
therewith. The force applying means act on the por-
tion of the one end wall to move the end wall into con-
tacting relationship with the second pressure plate to
apply the force on the fourth clutch plate, the fourth
rotatable plate, the third clutch plate, the third rotat-
able plate, the annular member, the second rotatable
plate, the second clutch plate, the first rotatable plate,
the first portion to hold them in the contacting rela-
tionship. A first fall arresting device is mounted on
the housing and is of the type illustrated in U.S. Pa-
tentNo. 4,589,523 which is incorporated herein by ref-
erence thereto. If a worker falls, the movement of the
line means is stopped by the fall arresting device. In
addition, the relationship between the clutch plates
and the rotatable plates will limit the amount of the
load that can be placed on the worker. Once the load
ontheline means is less than the force applied by the
force applying means, the fall of the worker will be
stopped.

A second fall arresting apparatus is provided and
comprises a force applying member that is threadably
mounted on the fixed axle and has a plurality of cir-
cumferentially spaced apart abutments formed
thereon. A deformable washer is mounted for slidable
movement on the fixed axle and is located between
the force applying member and a portion of the hous-
ing surrounding the fixed axle. At least one pawl is
pivotally mounted on one of the end walls of the drum
so that the at least one pawl rotates with the drum.
The pawl has an abutment end for engagement with
one of the plurality of abutments. The pawl has a cen-
ter of gravity located so that rotation of the drum at a
sufficiently great velocity will pivot the pawl so that
the abutment end will move into contact with one of
the plurality of abutments to rotate the force applying
member. The rotation of the force applying member
moves the force applying member toward the portion
of the housing surrounding the axle to deform the de-
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formable washer until rotation of the drumis stopped.

A third fall arresting apparatus is provided and
comprises a shaft mounted at a relatively fixed axial
location to permit rotation thereof in a clockwise di-
rection or a counter-clockwise direction. Drive means
are mounted for movement in one direction to rotate
the shaft in one of the clockwise or counter-clockwise
directions and are moved by detachable operating
means when attached thereto. Holding means are
provided for preventing movement of the drive means
in the opposite direction of the one direction. Arrest-
ing means are provided for arresting the rotation of
the shaft in a direction opposite to the one direction
of the clockwise or counter-clockwise directions and
control means are provided for automatically operat-
ing the arresting means when the detachable oper-
ating means have been detached from the drive
means. Coupling means are provided for coupling to-
gether the arresting means and the drive means to
move the drive means in the one direction. The ar-
resting means comprise an annular member having a
longitudinal axis and mounted on the shaft for permit-
ting rotational movement therebetween. An internal
shoulder is formed on the annular member and at
least one pin projects axially outwardly from the an-
nular member for rotation therewith. One end portion
of the shaft has an externally threaded portion and a
hollow member having an internally threaded portion
is threaded onto the externally threaded portion of
the shaft. The hollow member has a radially outward-
ly directed flange portion having at least one opening
formed therein for receiving at least a portion of the
at least one.pin so that the hollow member and the
annular member rotate together. The hollow member
has an annular recess formed in one end surface and
resilient means, in contact with the annular recess
and the internal shoulder, urge the annular member
into contact with the drive means. The drive means
comprise a backup plate on the shaft for rotation
therewith, a first friction pad mounted on the shaft for
permitting relative rotational movement therebetw-
een, a ratchet wheel mounted on the shaft for permit-
ting relative rotational movement therebetween and
located so that the first friction pad is located between
the ratchet wheel and the backup plate and a second
friction pad mounted on the shaft for permitting rela-
tive rotational movement therebetween and located
between the ratchet wheel and the annular member
so that the annular member, in response to the force
applied thereto by the resilient means, moves facing
surfaces of the annular member, the second friction
pad, the ratchet wheel, the first friction pad and the
backup plate into contacting pressurized relationship
so that further rotation of the arresting means rotates
the drive means. Connecting means are provided for
detachably connecting the operating means to the
hollow member to rotate the hollow member in the
one of the clockwise or counter-clockwise directions
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so that rotation of the hollow member by the operat-
ing means moves the hollow member in an axially in-
ward direction over the shaft to increase the pressu-
rized relationship so that the drive means rotates with
the hollow member. The connecting means also per-
mit the operating means to rotate the hollow member
in a direction opposite the one of the clockwise or
counter-clockwise directions to move the hollow
member in an axially outward direction over the shaft
to permit rotational movement of the shaft in the op-
posite direction.

A safety stop is provided near the end of the line
means on the drum. The line means are wound on the
center portion of the drum so that portions of the line
means form a plurality of rows on the center portion
of the drum. Deformable means join together two ad-
jacent turns of the line means forming the first row of
the drum next adjacent to the center portion. The de-
formable means will hold the two adjacent turns to-
gether to a limit when the deformable means break.

A third fall arresting device is provided and com-
prises a shaft mounted at a fixed axial location to per-
mit rotation thereof in a clockwise or counter-clock-
wise direction. Drive means are mounted for rotating
the shaft in one of the clockwise or counter-clockwise
directions. Holding means are provided for preventing
rotation of at least a portion of the drive means in the
opposite of the one of the clockwise or counter-clock-
wise directions. Arresting means are provided for per-
mitting controlled rotation of the drive means in the
opposite of the one of the clockwise or counterclock-
wise directions but arresting uncontrolled rotation of
the drive means in the opposite of the clockwise or
counter clockwise directions. Control means are
mounted for axial movement on the shaft for automat-
ically controlling the operation of the arresting
means.

A fourth fall arresting device is provided and is
similar to the third fall arresting device and adds
thereto disconnecting means for disconnecting at
least a portion of the control means from the shaft so
that continued movement of the drive means in the
opposite of the one of the clockwise or counter-clock-
wise directions will not rotate the shaft.

lllustrative and presently preferred embodiments
of the invention are shown in the-accompanying
drawings in which:

Fig. 1 is a perspective view of a conventional tri-

pod anchorage with a hoist of this invention

mounted thereon;

Fig. 2 is an elevational view with parts in section

illustrating the invention;

Fig. 3 is an elevational view of the rotatable axle;

Fig. 4 is a cross-sectional view taken on the line

4-4 of Fig. 3;

Fig. 5 is an elevational view of a clutch plate;

Fig. 6 is an elevational view of a rotatable plate;

Fig. 7 is an elevational view of emergency appa-
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ratus for use with this invention;

Fig. 8 is a cross-sectional view taken on the line

8-8 of Fig. 7;

Fig. 9 is an elevational view of a portion of Fig. 8;

Fig. 10 is a side elevational view with parts re-

moved of the fall arresting apparatus;

Fig. 11 is a side elevational view showing the at-

tachment of the cable to the drum;

Fig. 12 is an exploded view of a fall arresting ap-

paratus of this invention;

Fig. 13 is an side elevational view with parts in

section of the arresting apparatus;

Fig. 14 is a side elevational view with parts in sec-

tion of another embodiment of the invention;

Fig. 15 is an enlarged view of a portion of Fig. 14;

and

Fig. 16 is an elevational view of the contacting re-

lationship between portions of Fig. 15.

In Fig. 1, there is illustrated a conventional tripod
anchorage 2 such as that marketed by Rose Manu-
facturing Company under the trade designation "RO-
POD". The apparatus 4 of this invention is mounted
on one of the legs 6 of the tripod anchorage 2 using
flange portions 8 of the housing 10. A cover 12 is se-
cured on the housing 10.

In Figs. 2 - 6, there is illustrated the mounting
means for mounting the apparatus 4. The housing 10
comprises a base 20 and two opposite sidewalls 22
and 24 in addition to the flange portions 8. A fixed
axle 26 having an enlarged head portion 28 passes
through an opening 30 in the sidewall 22 and through
an opening 32 in a support member 34 which is
threaded into an opening 35 in the sidewall 24. A nut
36 is in threaded engagement with the threaded end
portion 38 of the axle 26 and cooperates with the en-
larged head portion to mount the fixed axle 26 se-
curely on the sidewalls 22 and 24.

A hollow rotatable axle 40, Figs. 2 - 4, has a gen-
erally cylindrical inner surface 42. A 4140 hardened
steel bearing 43 is located between the generally cyl-
indrical inner surface 42 and the generally cylindrical
outer surface 44 of the fixed axle 26 so that the hol-
low rotatable axle 40 can rotate relative to the fixed
axle 26. The rotatable axle 40 has an enlarged head
portion 46, a middle portion 48 having four linearly
extending sides 50 connected by rounded corners 52
to provide the middle portion 48 with a generally rec-
tangularly shaped transverse cross-sectional config-
uration, preferably a square, having rounded corners
and an end portion 54 having external threads 56. A
first pressure plate 60 has an opening 62 having a
generally rectangularly shaped transverse cross-
sectional configuration, preferably a square, to mate
and rotate with the middle portion 48. The first pres-
sure plate 60 is moved over the middle portion 48 and
abuts against the enlarged head portion 46. In Fig. 5,
there is illustrated a clutch plate 64 having an opening
66 having a generally rectangularly shaped trans-
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verse cross-sectional configuration to mate and ro-
tate with the middle portion 48. The clutch plate 64
has oppositely facing generally planar surfaces 68.
The clutch plates referred to below are shaped simi-
larly to the clutch plate 64 and are formed from a met-
allic material such as stainless steel.

In Fig. 6, there is illustrated a rotatable plate 70
having a circular opening 72 having a diameter that
is greater than the diameter between opposite round-
ed corners 52 of the middle portion 48 so that the ro-
tatable plate 70 can rotate relative to the middle por-
tion 48. The rotatable plate 70 has oppositely facing
generally planar surfaces 74. The rotatable plates re-
ferred to below are shaped similarly to the rotatable
plate 70 and are formed from a metallic material, such
as brass. In Fig. 2, there is illustrated a first clutch
plate 76 in contacting relationship with the first pres-
sure plate 60; a first rotatable plate 78 in contacting
relationship with the first clutch plate 76; a second
clutch plate 80 in contacting relationship with the first
rotatable plate 78; a second rotatable plate 82 in con-
tacting relationship with the second clutch plate 80;
and annular member 84, described more fully below,
in contacting relationship with the second rotatable
plate 82; a third rotatable plate 86 in contacting rela-
tionship with the annular member 84; a third clutch
plate 88 in contacting relationship with the third rotat-
able plate 86; a fourth rotatable plate 90 in contacting
relationship with the third clutch plate 88; a fourth
clutch plate 92 in contacting relationship with the
fourth rotatable plate 90; afifth clutch plate 94 in con-
tacting relationship with the fourth clutch plate 92 and
a second pressure plate 96, shaped similarly to the
first pressure plate 60, in contacting relationship with
the fifth clutch plate 94. The drive means for the ap-
paratus 4 is illustrated in Figs. 1 and 2. Afall arresting
device of the type described below is located in the
housing 102 and has rotatable gear means which are
rotated by the crank arm 104 and which are engaged
with a gear 106 (Fig. 2) which is formed by a lamina-
tion of annular plates 108 and the outer portion 110
of the annular member 84 and held together by a plur-
ality of rivets 112. The annular member 84 has a cen-
tral opening 114 having a generally cylindrical inner
surface that has a diameter slightly greater than the
diameter of opposite rounded corners 52 of the mid-
dle portion 48 so that the annular member 84 may ro-
tate relative to the middle portion 48. The annular
member 84 has a plurality of off center openings 116
formed therein. A pin 118 passes through each of the
openings 116 and through a plurality of slots 120
formed in the outer rim portions of the first, second
third and fourth rotatable plates 78, 82, 86 and 90 so
that they will rotate with the annular member 84 and
will be properly located relative to the first through
fifth clutch plates 76, 80, 88, 92 and 94 and the first
and second pressure plates 60 and 96.

In Fig. 2, there is illustrated a drum 130 having
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a center section 132 and two end walls 134 and 136
secured to the center section 132 by suitable means
such as by welding. The end wall 134 has a plurality
of openings 138 which are aligned with similar open-
ings 140 in the second pressure plate 96. A pin 142
is located in the openings 138 and 140 so thatthe end
wall 134 is mounted on the second pressure plate 96
for rotation therewith. Force applying means are pro-
vided and comprise a sleeve member 150 having an
internally threaded portion 152 for threaded engage-
ment with the external threads 56 of the rotatable
axle 40. A belleville washer 154 is seated in a recess
156 in the sleeve member 150 and the rim portion
158 of the belleville washer bears against a portion
160 of the end wall 134. The sleeve member 150 has
flat portions 162 so that a tool may be placed thereon
to tighten the sleeve member 150 on the external
threads 56. As the sleeve member 150 is tightened
onto the external threads 56, it applies a force on the
end wall 134 which is transmitted to the first and sec-
ond pressure plates 60 and 96, the first through the
fifth clutch plates 76, 80, 88, 92 and 94, the first
through the fourth rotatable plates 78, 82, 86 and 90
and the annular member 84 so that they are clamped
together between the enlarged head portion 46 and
the belleville washer 154. The amount of force applied
by the sleeve member 150 can be varied as desired.
In a preferred embodiment of the invention, the
sleeve member 150 is tightened so that the rotatable
plates 78, 82, 86 and 90 and the clutch plates 76, 80,
88, 92 and 94 rotate together until an equivalent force
of 600 pounds is placed on the swivel snap hook 164.
Therefore, if a force greater than 600 pounds is
placed on the swivel snap hook 164, there will be rel-
ative rotation between the rotatable plates 78, 82, 86
and 90 and the clutch plates 76, 80, 88, 92 and 94. If
personnel were being lifted by the apparatus 4 and an
obstacle blocked their upward movement, the maxi-
mum force applied to the personnel would be limited
to 600 pounds. If a worker falls, the maximum force
placed on the worker would be 600 pounds and would
be stopped if the load on the line means is less than
600 pounds. Also, if materials were placed on a plat-
form attached to the swivel snap hook 164 and ex-
ceeded 600 pounds, the maximum force placed by an
operator on the crank arm 104 would be the 600
pounds so that the platform would not be lifted. After
the desired amount of force has been applied by the
sleeve member 150, a spanner nut 166 is threaded
onto the external threads 56 and moved into contact
with the sleeve member 150. A set screw 168 is then
tightened to urge the sleeve member 150 and the
spanner nut 166 apart to lock them in position on the
external threads 56. In the event of an emergency
where it is desired to be able to lift additional weights
exceeding the force put on the apparatus 4, emergen-
cy apparatus 172 is provided and is illustrated in Figs.
7 - 9. Ahousing 180 is mounted on the sidewall 22. A
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pin 182 is mounted for sliding movement in the hous-
ing 180 and resilient means 184 urge the pin 182 in
a direction toward the end wall 134. A stop pin 186
prevents movement of the pin 182. In Figs. 7 and 8,
there is illustrated a lever arm 188 that is pivotally
mounted on the outer plate 108 of the gear 106. A pin
190 is mounted for sliding movement through aligned
openings 192 in the plates 108 and the annular mem-
ber 84. Resilient means 194 urge the pin 190 in a di-
rection of the end wall 134. Aslot 196 is formed in the
pin 190 and a portion 198 of the lever arm 188 is lo-
cated in the slot 196 to prevent movement of pin 190.
In Figs. 7 and 9, there is illustrated a stop plate 200
that is secured to the surface 202 of the end wall 134
by suitable means, such as by welding 204. The stop
plate 200 has opposite end portions 206 and 208
which are located to be contacted by the pin 190.
When an emergency situation arises, the stop pin 186
is pulled out. This permits pin 182 to move partially
out of the housing 180. As the gear 106 rotates, the
end portion 210 of the lever arm 188 contacts the pin
180 and is rotated thereby to move the portion 198
out of the slot 196 to permit movement of the pin 190.
The continued rotation of the gear 106 moves the pin
190 against one of the end portions 206 or 208 so that
the crank arm 104 can be used to lift or lower any
emergency loads.

Fall arresting apparatus is illustrated in Figs. 2,
10 and 11. Aplastic washer 220 has a central opening
222 so that it can be positioned on the threaded por-
tion 35. The plastic washer 220 is formed from a de-
formable plastic material, such as hytrel or urethane.
A force applying member 224 has an internally
threaded portion 226 that is in engagement with the
threaded portion 35. The force applying member 224
has a plurality of circumferentially spaced apart abut-
ments 228 formed thereon. The plastic washer 220 is
located between a portion of the sidewall 24 and the
force applying member 224. A pair of pawls 230 are
pivotally mounted on studs 232 projecting outwardly
from the end wall 136. The pawls 230 have abutment
end portions 234 adapted to be moved into contact
with the abutments 228. Retaining means 236 are
used to retain the pawls 230 on the studs 232. Resil-
ient means 238 are used to position the pawls 230 at
desired locations. The center of gravity 240 of each
pawl 230 is located so that an initial rapid acceleration
of the end wall 136 will apply an inertial force on the
pawl 230 to urge the abutment end portions 234 in a
direction away from the abutments 228. After the ini-
tial rapid acceleration has abated, the continued ro-
tation of the end wall 136 will produce a force moving
the abutment end portions into contact with the abut-
ments 222. This will apply a force on the force apply-
ing member 224 to rotate it on the threaded end por-
tion 38 so that it moves toward the sidewall 24 to de-
form the plastic washer 220. This will produce a brak-
ing effect on the end wall 136.
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A safety device is illustrated in Figs. 1, 2 and 11.
One end of the line means 250, such as a 3/16 inch
galvanized steel wire rope, has a swivel snap hook
164 attached thereto while the other end thereof (not
shown) is connected by conventional means to the
end wall 134. The line means 250 are then wound
around the center section 132. At a location after
about three turns of the line means 250 on the center
section 132, a pair of parallel cuts (not shown) are
made in the center section 132 and a portion 252, Fig.
11, is pushed inwardly. A portion 254 of the line
means 250 is pushed against the portion 252 and a
metal rod 256 is passed through the space between
the portion 252 and the portions of the center section
132 on each side of the portion 252. At a location at
about the thirteenth and fourteenth turns of the line
means 250 on the center section 132, a pair of spaced
apart holes 258 are made in the center section 132.
A strip 260 of metal material, such as stainless steel,
is passed around the thirteenth and fourteenth turns
and through the holes 258. The ends of the metal strip
260 are joined together by a set screw fastener 62.
When the line means 250 had been unwound to the
fourteenth turn, the metal strip 260 would function to
provide a warning that the end of the line means 250
is near. The strip 260 of metal material will break at
about 450 pounds under a dynamic load. If the metal
strip 260 breaks, the frictional brake arrests the fall
until the cable reaches the metal rod 256.

In Figs. 12 and 13, there is illustrated fall arrest-
ing apparatus 270 which is located in the housing 102
and is operatively connected with-.lhe apparatus for
rotating the gear 106. As illustrated in Figs. 1 and 13,
the housing 102 is mounted on sidewall 24. A shaft
272 is mounted for rotation in a clockwise or counter-
clockwise direction in bearings 274 mounted at fixed
locations on the sidewalls 22 and 24. The diameter of
the shaft 272 is reduced at one end portion 276 there-
of and has a laminated gear 278 mounted thereon for
rotation therewith. The inner race 280 of the bearing
274 and a lock nut 282 threaded onto the one end of
portion 276 function to prevent axial movement of the
shaft 272. A flat washer 284 is located between the
laminated gear 278 and the inner race 280. The lam-
inated gear 278 is in mesh with the laminated gear
106. The diameter of the shaft 272 is reduced at an-
other end portion 290 so as to form an abutment
shoulder 292. The inner race 280 of the bearing 274
abuts against the abutment shoulder 292. A pair of
backup plates 294 are secured on the shaft 272 for
rotation therewith and a portion thereof is in contact
with the inner race 280 of the bearing 274. The an-
other end portion 290 has an externally threaded
portion 296 terminating at the end 298 of the another
end portion 290.

A drive means 302 is provided for rotating the
shaft in either a clockwise or a counter-clockwise di-
rection as viewed from the right side of Fig. 13. The
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drive means 302 comprise a ratchet wheel 304 which
is mounted on a hardened steel bearing 305, a first
friction pad 306, a second friction pad 308 and the
back-up plates 294. The hardened steel bearing 305
and the first and second friction pads 306 and 308
have central openings 310 having a diameter larger
than the diameter of the another end portion 290 to
provide for axial sliding movement of the ratchet
wheel 304 and the first and second friction pads 306
and 308 over the another end portion 290 and for rel-
ative rotation between the ratchet wheel 304, the first
and second friction pads 306 and 308 and the another
end portion 290. A locking pawl 312 is rotalably
mounted on a block 314 which is mounted on the side-
wall 24 by a headed threaded bolt 316 passing
through openings in the sidewalls 24 and 22 and se-
cured thereto by threaded nut 318. A coil spring 320
mounted on the block 314 applies a force on the lock-
ing pawl 312 to urge it into engagement with the teeth
on the ratchet wheel 304 to form holding means so
that the ratchet wheel 304 can rotate only in the clock-
wise direction.

The fall arresting device 270 has control means
328 comprising an annular member 330 having a
longitudinal axis, a central opening 332 and an inter-
nal flange 334 having a diameter-greater than the di-
ameter of the another end portion 290 to permit rota-
tional movement therebetween. A pair of circumferen-
tially spaced apart pins 336 project in an axial direc-
tion from the annular member 330. A hollow member
338 has an internally threaded portion 340 in thread-
ed engagement with the externally threaded portion
296 and a generally cylindrical surface 341 having a
diameter greater than the internally threaded portion
to form an internal annular shoulder 342. The hollow
member 338 has a pair of circumferentially spaced
apart openings 344 so that a tool, such as the crank
arm 104 or an air or electric gun, may be inserted
therein to rotate the hollow member 338. An annular
recess 346 is formed in the hollow member 338. A
coiled spring 348 is located between the annular re-
cess 346 and the internal flange 334 to exert a force
on the annular member 330 to move it into contacting
relationship with the second friction pad 308 and to
move the facing surfaces of the second friction pad
308, the ratchet wheel 304, the first friction pad 306
and one of the backup plates 294 into a contacting re-
lationship. The hollow member 338 has an external
flange 350 having a pair of circumferentially spaced
apart openings 352 adapted to receive the pins 336
so that the annular member 330 rotates with the hol-
low member 338. A stop member 354 has a central
longitudinally extending opening 356 so that a head-
ed threaded bolt 358 may pass therethrough and be
threaded into an internally threaded opening 360 in
the another end portion 290 to hold the stop member
354 in engagement with the end 298 of the another
end portion 290. The stop member 354 has an annu-
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lar flange 362 adapted to contact the annular shoul-
der 342 to limit the axial movement of the hollow
member 338. The annular flange 362 is spaced an ax-
ial distance from the annular shoulder 342 to permit
limited axial movement of the hollow member 338.
The frictional resistance between the externally
threaded portion 296 and the internally threaded por-
tion 340 is less than the frictional resistance between
the annular member 330 and the second friction pad
308.

In operation, a crank arm 104 or other similar
tool, such as an air or electric drive motor is attached
to the hollow member 338 which has an external re-
cess 364 for the connection of an air or electric drive
motor. When the hollow member 338 is rotated in a
clockwise direction in Fig. 13, the hollow member 338
also moves axially until it contacts the annular mem-
ber 330. This movement compresses the coiled
spring 320 and increases the forces exerted by the
annular member 330 on the second friction pad 308;
the second friction pad 308 on the ratchet wheel 304;
the ratchet wheel 304 on the first friction pad 306 and
the first friction pad 306 on the backup plates 294 so
that continued rotation of the hollow member 338 ro-
tates the back-up plates 294 to rotate the shaft 272
in a clockwise direction to raise the swivel snap hook
164. When it is desired to lower the swivel snap hook
164, the crank arm 104 or air or electric gun is used
to rotate the hollow member 338 in a counter-clock-
wise direction so that the hollow member 338 also
moves in an axial direction away from the annular
member 330 to diminish the force exerted by the an-
nular member 330 on the second friction pad 308 to
decrease the frictional forces between of the first and
second friction pads 306 and 308 and the ratchet
wheel 304 and the frictional force between the first
friction pad 306 and the back-up plates 294 to permit
the backup plates 294 to rotate relative to the ratchet
wheel 304 and therefore the shaft 272 to rotate in the
counter clockwise direction. Rotation of the ratchet
wheel 304 is prevented by the locking pawl 312. If the
force rotating the hollow member 338 in the counter-
clockwise direction is removed and a force is placed
on the swivel snap hook 164 to rotate the shaft 272
in a counter-clockwise direction, the frictional en-
gagement between the annular member 330 and the
second friction pad 308 restrains rotational move-
ment of the hollow member 338 so that the another
end portion 290 rotates relative to the hollow member
to move the hollow member 338 in an axial direction
toward the annular member 330 and increases the
force exerted by the annular member 330 against the
second friction pad 308 so that the frictional forces of
the first and second friction pads 306 and 308 against
the ratchet wheel 304 are increased and the frictional
force between the first friction pad 306 and the back-
up plates 294 is increased and, since the locking pawl
312 prevents rotation of the ratchet wheel in the coun-
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terclockwise direction, the rotation of the shaft 272 is
stopped.

In Figs. 14 and 15, there is illustrated fall arrest-
ing apparatus 402 which is similar to that illustrated in
Figs. 12 and 13 and corresponding parts have been
identified with the same reference numerals used in
Figs. 12 and 13.

A drive means 302 is provided for rotating the
shaft 272 in a clockwise direction or permitting con-
trolled rotation in a counter-clockwise direction as
viewed from the right side of Fig. 13. The drive means
302 comprise a ratchet wheel 304 which is mounted
on a hardened steel bearing 305, a first friction pad
306, a second friction pad 308 and the back-up plates
294. The hardened steel bearing 305 and the first and
second friction pads 306 and 308 have central open-
ings 310 having a diameter larger than the diameter
ofthe another end portion 290 to provide for axial slid-
ing movement of the ratchet wheel 304 and the first
and second friction pads 306 and 308 over the an-
other end portion 290 and for relative rotation be-
tween the ratchet wheel 304, the first and second fric-
tion pads 306 and 308 and the another end portion
290. A locking pawl 312 is rotatably mounted on a
block 314 which is mounted on the sidewall 24 by a
headed threaded bolt 316 passing through openings
in the sidewalls 24 and 22 and secured thereto by
threaded nut 318. A coil spring 320 mounted on the
block 314 applies a force on the locking pawl 312 to
urge it into engagement with the teeth on the ratchet
wheel 304 to form holding means so that the ratchet
wheel 304 can rotate only in the clockwise direction.

The hollow member 338a differs from the hollow
member 338 in that the internally threaded portion
340a has only three threads in threaded connection
with the externally threaded portion 296. The hollow
member 338a has a generally cylindrical inner sur-
face 341a that has a diameter greater than the inter-
nally threaded portion 340a to form an internal annu-
lar shoulder 342a. The generally cylindrical inner sur-
face 341a has an axial extent greater than the axial
extent of the generally cylindrical inner surface 340.
A bearing 404 is secured at a fixed location on the
generally cylindrical inner surface 341a for a purpose
described below. An annular recess 346a is formed in
the hollow member 338a and has an axial extent
greater than the axial extent of the annular recess
346. The radially inner portion of the annular recess
346a has a tapered inner wall 406 that has a taper
corresponding to the taper of the threads on the in-
ternally threaded portion 340a. The hollow member
338a has a pair of circumferentially spaced apart
openings 344 so that a tool, such as a crank arm, or
an air or electric gun, may be inserted therein to apply
a force to the hollow member 338a to rotate the drive
means 302 in the clockwise direction or to apply con-
trolled force to the hollow member 338a to permit con-
trolled rotation of a portion of the drive means in the
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counter-clockwise direction.

A coiled spring 348a is located between the an-
nular recess 346a and the internal flange 334a to
exert a force on the annular member 330 to move it
into contacting relationship with the second friction
pad 308. The hollow member 338a has an external
flange 350a having a pair of circumferentially spaced
apart openings 352a adapted to receive the pins
336a so that the annular member 330 rotates with the
hollow member 338a. An annular groove 408 is
formed in the outer surface of the external flange
350a and an O-ring gasket 410 is seated in the annu-
lar groove 408 and is in contact with the inner surface
412 of the housing 102 to provide frictional resistance
to the rotation of the hollow member 338a. A stop
member 354a has a central longitudinally extending
opening 356a having an axial extent greater than the
axial extent of the stop member 354 so that a headed
threaded bolt 358a may pass therethrough and be
threaded into an internally threaded opening 360a in
the another end portion 290 to hold the stop member
354a in engagement with the end 298 of the another
end portion 290. The stop member 354a has an an-
nular flange 362a. A spring 414 is located between
the generally cylindrical inner surface 341a and the
outer surface of the stop member 354a and is in con-
tact with an end of the bearing 404 and the annular
flange 362a. The frictional resistance between the ex-
ternally threaded portion 296 and the internally
threaded portion 340ais less than the total of the fric-
tional resistance between the annular member 330
and the second friction pad 308 and the frictional re-
sistance between the gasket and the inner surface
412,

The normal operation of the apparatus in Figs. 14
and 15 is similar to thatin Figs. 12and 13. Acrankarm
104 or other similar tool, such as an air or electric
drive motor, is attached to the hollow member 338a
which has an external recess 364 for connection of
the air or electric drive motor. When the hollow mem-
ber 338a is rotated in a clockwise direction in Fig. 14,
the hollow member 338a also moves axially until it
contacts the annular member 330. This movement
compresses the coiled spring 348a and increases the
forces exerted by the annular member 330 on the
second friction pad 308; the second friction pad 308
on the ratchet wheel 304; the ratchet wheel 304 on
the first friction pad 306 and the first friction pad 306
on the backup plates 294 so that continued rotation
of the hollow member 338a rotates the back-up plates
294 to rotate the shaft 272 in a clockwise directlon to
raise the swivel snap hook 164. When it is desired to
lower the swivel snap hook 164, the crank arm 104
or air or electric drive motor is used to rotate the hol-
low member 338a in a counter-clockwise direction so
that the hollow member 338 also moves in an axial di-
rection away from the annular member 330 to dimin-
ish the force exerted by the annular member 330 on
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the second friction pad 308 to decrease the frictional
forces between of the first and second friction pads
306 and 308 and the ratchet wheel 304 and the fric-
tional force between the first friction pad 306 and the
back-up plates 294 to permit the backup plates 294
to rotate relative to the ratchet wheel 304 and there-
fore the shaft 272 to rotate in the counter clockwise
direction. Rotation of the ratchet wheel 304 is pre-
vented by the locking pawl 312. If the force rotating
the hollow member 338a in the counter-clockwise di-
rection is removed and aforce is placed on the swivel
snap hook 164 resulting in the rotation of the shaft
272 in an uncontrolled counter-clockwise direction,
the arresting means will stop rotation of the shaft
272. The arresting means comprise the frictional en-
gagement between the annular member 330 and the
second friction pad 308 which engagement restrains
rotational movement of the hollow member 338a so
that the another end portion 290 rotates relative to
the hollow member 338a to move the hollow member
338ain an axial direction toward the annular member
330 and increases the force exerted by the annular
member 330 against the second friction pad 308 so
that the frictional forces of the first and second friction
pads 306 and 308 against the ratchet wheel 304 are
increased and the frictional force between the first
friction pad 306 and the back-up plates 294 is in-
creased and, since the locking pawl 312 prevents ro-
tation of the ratchet wheel in the counter-clockwise di-
rection, the rotation of the shaft 272 is stopped.

The apparatus in Figs. 14 and 15 has additional
features not in the apparatus in Figs. 12 and 13. The
first feature relates to safety means for preventing the
backwinding of the cable drum which is done by sep-
arating the hollow member 338a from the shaft 272
to permit the hollow member 338a to rotate relative to
the shaft 272. If for some reason the rotation of the
shaft 272 in the counter-clockwise-direction is pre-
vented or if the line means 250 has been completely
unwound, and a force is applied to rotate the hollow
member 338a in the counterclockwise direction, the
hollow member 338a will rotate relative to the shaft
272 until the three threads of the internally threaded
portion 340a have moved off of the externally thread-
ed portion 296 as illustrated in Fig. 15. The bearing
404 will then permit the hollow member 338a to rotate
on the stop member 354a. The axial movement of the
hollow member 338a will compress spring 414 and al-
low spring 348a to expand so that spring 414 is ap-
plying a force on the bearing 404 so that the end of
the internally threaded portion 340a is always in con-
tact with the end of the externally threaded portion
296. If the hollow member 338a is then rotated in a
clockwise direction, the bearing 404 will guide the in-
ternally threaded portion 340a into threaded engage-
ment with the externally threaded portion 296 due to
the spring force of compressed spring 414 being
greater than the force of the expanded spring 348a.
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The relationship of the internally threaded por-
tion 340a and the externally threaded portion 296 is
illustrated in Figs. 15 and 16. The tapered inner wall
406 at the top of Figs. 15 and 16 is in full contact with
the sidewall 416 of the end thread 418 of the extern-
ally threaded portion 296 and at the bottom of Figs.
15 and 16, there is slightly less than tangential con-
tact between the tapered inner wall 406 and the side-
wall 416. This contacting relationship is illustrated in
Fig. 16 and comprises two eccentric circles 420 and
422 which are slightly less than tangent at the bottom
side and spaced apart at the top side similar to a cres-
cent moon. Therefore, when the spring 414 urges the
sidewall 406 against the sidewall 416, there is either
surface-to-surface contact or substantially no contact
while the hollow member 338a rotates relative to the
shaft 272.

While an illustrative and presently preferred em-
bodiment of the invention has been described in de-
tail herein, it is to be understood that the inventive
concepts may be otherwise variously embodied and
employed and that the appended claims are intended
to be construed to include such variations except in-
sofar as limited by the prior art.

Claims

1. Afall arresting apparatus comprising:

a shaft mounted at a relatively fixed axial
location to permit rotation thereof in a clockwise
direction or a counter-clockwise direction;

drive means mounted on said shaft so that
rotation of said drive means rotates said shaft in
one of said clockwise or counter-clockwise direc-
tions;

holding means for preventing rotation of at
least a portion of said drive means in the opposite
of said one of said clockwise or counter-clock-
wise directions;

force applying means for applying a force
to rotate said drive means in said one of said
clockwise or counter-clockwise directions;

arresting means for permitting controlled
rotation of said drive means in the opposite of
said one of said clockwise or counter-clockwise
directions but arresting uncontrolled rotation of
said drive means in said opposite of said one of
said clockwise or counterclockwise directions;
and

control means mounted for axial move-
ment on said shaft for automatically controlling
the operation of said arresting means.

2. The invention as in claim 1 wherein said control
means comprise:

an annular member having a longitudinal

axis and mounted on said shaft for permitting ro-
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tational and axial movement therebetween;

said annular member located to contact at
least a portion of said arresting means and apply
a force thereto;

a hollow member;

mounting means for mounting said hollow
member on said shaft for permitting rotational
and axial movement therebetween;

joining means for joining together said hol-
low member and said annular member for move-
ment together;

resilient means in contact with said annu-
lar member and said hollow member so that said
axial movement of said hollow member changes
said force applied by said hollow member on said
arresting means.

The invention as in claims 1 or 2 wherein said ar-
resting means comprise:

at least afirst friction pad mounted on said
shaft for permitting relative rotational and axial
movement therebetween;

a ratchet wheel mounted on said shaft for
permitting relative rotational and axial movement
therebetween and located so that said first fric-
tion pad is located between said ratchet wheel
and said drive means;

at least a second friction pad mounted on
said shaft for permitting relative rotational and
axial movement therebetween and located be-
tween said ratchet wheel and said annular mem-
ber so that said annular member, when moved in
one axial direction by said resilient means, moves
facing surfaces of said annular member, said sec-
ond friction pad, said ratchet wheel, said first fric-
tion pad and said drive means into contacting
pressurized relationship; and

locking means for preventing rotation of
said ratchet wheel in said opposite of said one of
said clockwise or counter-clockwise directions.

The invention as in claims 2 or 3 wherein said
mounting means comprise:

an internally threaded portion in said hol-
low member;

an externally threaded portion on said one
end portion in threaded engagement with said in-
ternally threaded portion; and

said resilient means applying a force on
said annular member to move said annular mem-
ber into contact with said second frictional pad to
produce a frictional force therebetween so that
rotation of said hollow member in said opposite of
said one of said clockwise or counter-clockwise
directions rotates said annular member to move
said annular member and said hollow member in
the opposite axial direction to decrease the force
applied by said resilient means on said annular

10

15

20

25

30

35

40

45

50

55

10

18

member and said second frictional pad to permit
rotation of said second frictional pad in said op-
posite of said one of said clockwise or counter-
clockwise directions.

The invention as in claims 2, 3 or 4 wherein said
joining means comprise:

said annular member having at least one
radially extending surface facing said hollow
member;

an annular recess formed in said at least
one radially extending surface;

said hollow member having atleast one ra-
dially extending surface facing said annular
member;

an annular recess formed in said at least
one radially extending surface of said hollow
member; and

said resilient means located between said
annular member and said hollow member and
having end portions located in said annular re-
cesses.

The invention as in one of claims 1-5 and further
comprising:

safety means for permitting separation of
said control means from said shaft.

The invention as in claim 6 wherein said safety
means comprise:

a predetermined number of threads on
said internally threaded portion.

The invention as in claim 7 wherein said safety
means further comprises:

said hollow member having a generally
cylindrical inner surface;

a stop member having a generally cylindri-
cal outer surface and secured to the end of said
shaft;

bearing means mounted on said generally
cylindrical inner surface and in contact with said
generally cylindrical outer surface;

a flange projecting radially outwardly from
said stop member; and

spring means located between said gener-
ally cylindrical inner and outer surfaces and be-
tween said bearing means and said flange.

The invention as in claim 8 wherein:

rotation of said hollow member in said op-
posite of said one of said clockwise or counter-
clockwise directions relative to said shaft moves
said internally threaded portion out of said
threaded engagement with said externally
threaded portion; and

said spring means urging one end of said
internally threaded portion against a facing end
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of said externally threaded portion.

The invention as in claims 7, 8 or 9 and further
comprising:

a bore formed in said hollow member;

said bore having an inner end wall having
a tapered portion having an angle of taper corre-
sponding to said angle of taper of said internally
threaded portion; and

said externally threaded portion having an
end portion having a surface shaped to provide
contact between said end portion and said ta-
pered portion that varies between surface to sur-
face contact and slightly less than tangential con-
tact.
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