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This invention relates to a ratchet lever hoist with posi-
tive control over the load under an entire range of normal
operating conditions. :

VWhile ratchet lever hoists. which contain ratchet and
pawl mechanisms for stepwise movement of loads in a
preselected direction are well known, such hoists are sub-
ject to free-chaining when lowering a load and the load is
suddenly removed from the hoist, as by coming in contact
with a horizontal surface or other supporting means, This
is ordinarily attributable to design characteristics which
do not maintain a plurality of load arresting means in en-
gagement or engaging position with the load during cer-
tain portions of the cycle of operations. In cases where
the load is not properly seated on the surface, the im-
mediate loss of restraint by free-chaining presents a safety
hazard inasmuch as the load may fall to the floor and
injure the operator as well as damaging the load being
lowered. It is also characteristic of such devices that
should the operator lose control of the lever or handle by
which the load is moved stepwise to a preselected posi-
tion, and particularly when lowering the load, uncontrolled
jacking occurs through cycling of the handle up and down
(pumping). As explained below, this is ordinarily attri-
buiable to requiring only a small arc of motion to dis-
engage a pawl from the ratchet. Both of these character-
istics of accidental free-chaining and pumping-are un-
desirable but unfortunately almost universal characteristics
of today’s commercially acceptable ratchet lever hoists.

It is an object of this invention to provide a ratchet lever
hoist having new and useful safety features which pro-
vide positive control of the load under an entire range of
normal operating conditions. It is also an object of the
invention to provide a ratchet lever hoist having a novel
construction that prevents free-chaining under either load
or no load conditions unless the operator manipulates cer-
tain of the apparatus to permit free-chaining. It is an-
other object of the invention to include a ratchet lever
hoist having a novel construction. that prevents accidental
free-chaining. It is also within the objects of the invention
to provide a ratchet and pawl hoist that provides a separate
and distinct control means for selectively disengaging all
of the pawls within the hoist to permit free-chaining.

Cne specific embodiment of the invention contemplates
a construction having within a housing a load chain or the
like supported on a load sheave which is coaxially mount-
ed on the same shaft with, and spaced from, a ratchet. ‘A
handle that is coaxially rotatable relative to the sheave and
the ratchet carries a pawl to engage the ratchet to lift loads
and to lower loads, as the case may be. A load pawl is
pivotally supported from the housing to engage the ratchet
wheel. ’

A novel reverse ring having cam surfaces to cause a
novel sequential action of the two pawls during lowering
is rotatably mounted on the shaft adjacent the ratchet.

‘Control means are provided for selectively rotating. the
reverse ting to a first load raising location or to a second
load lowering location. The cams on the reverse ring

10

15

20

25

30

35

40

55

60

2

are so disposed that, in the second location, the pawls are
alternately in draft, ie., supporting the load, and also
provide a certain overlap wherein both pawls are in a draft
position but not necessarily in draft. This overlap during
lowering obtains a positive safety feature preventing free-
chaining, inasmuch as at least one, if not both, of the
pawls is (are) in position to restrain the ratchet from
movement. The reverse ring includes means to provide a
snap action of the load pawl into and out of draft position.
When a reverse ring according to this invention is disposed
in a ratchet lever hoist, it provides a positive means for
timing the sequential movements of the two pawls in low-
ering operations.

Another object of this invention is to provide a construc-
tion that is effective in eliminating pumping when lower-
ing a load. Pumping occurs on loads ranging upwards
from 25 1bs. and is a direct result of handle rebound.
During lowering, if the handle is released at the bottom of
its stroke, the load (connected to the handle through the
chain, sheave and ratchet wheel) forces the handle to
move upward with considerable velocity. When the
handle and its connected mechanism reaches the end of its
stroke going upward, it rebounds at almost original speed.
As the handle returns during rebound to the bottom of the
stroke, the energy in the handle is transmitted to the
ratchet sufficiently to urge the ratchet away from the load
pawl the 4° (of rotation) necessary to release the latter
from draft. Four degrees is mentioned because it bas
been widely adopted by the hoist industry as standard
practice in the construction of these devices. In hoists
capable. of having the handle selectively operated from
either side, the foregoing describes.the action from one
side only, reverse directions and forces applying in opera-
tions from the other side.

The instant invention overcomes this problem by great-
ly increasing the movement of the ratchet necessary tc re-
lease the load pawl. In one preferred embodiment, the
arcuate movement of the ratchet is increased from 4° to
18°. In addition, the reverse ring contains a novel con-
struction that cooperates with the load pawl to position
the latter positively and to actuate it upon the completion
of the.arcuate movement.

Another object of this invention is to provide a ratchet
lever hoist having a control that is not accidentally operat-
ed but can be selectively manipulated by the operator to
‘permit free-chaining in either the up or down directions.
Another object of the invention is to provide a novel
arrangement of elements in a ratchet lever hoist whereby
the lever or handle can be operated from either side of the
hoist. To this end, itis a further object of the invention
to provide mechanism for permitting the handle to be
changed from one side of the hoist to the other, whether
the device be under load or not.

In connection with the latter objects, the reverse ring
provides a novel construction having cam lobe surfaces
which are inclined both to the plane of the cam and to the
plane in which the ratchet wheel operates. These lobes
cooperate with engaging means on the handle pawl in such
a fashion as to permit the handle pawls to move either
over or around the same when moving the handle from
one side of the hoist to the other.

Other objects, advantages and features will be apparent
from the following specification when read in conjunction
with the attached drawings.



3,139,268

L

P ]

In the drawings: )

FIGURE 1 is an assembly of a hoist according to my
invention showing the external arrangement of some of
the parts on the rear of the assembly;

FIGURE 2 is a section through 2—2 of FIGURE 1;

FIGURE 3 is a view of the housing with the handle
removed;

FIGURE 4 is a view through 4—4 of FIGURE 3;

FIGURE 5 is a view of the inside of the handle when
removed from the housing of FIGURE 3;

FIGURE 6 is a view through section 6—6 of FIG-
URE 5; .

FIGURES 7-10 are plan, side perspective and detail
views of the reverse ring;

FIGURES 11 and 12 show an exploded and an assem-
bly view of the handle pawl assembly;

FIGURES 13-16 show positions of parts when chang-
ing the handle from one side to the other; )

FIGURE 17 shows certain of the parts in an operating
position during normal lifting;

FIGURES 18 and 19 show positons of certain parts dur-
ing a sequence of operations as such operations occur
during lowering;

- FIGURES 20 and 21 show an enlarged detail of cer-
tain events occurring in FIGURES 18 and 19; and

FIGURE 22 shows the position of certain elements
when in a position to permit free-chaining.

Throughout the drawings the same reference numeral
refers to the same elements.

In FIGURES 1 through 6 a hoist 1 is shown having
a housing 3 to which is rotatably connected a vertical
support hook 5. A control lever 6 extends from the rear
end of the housing and is secured upon a lever shaft 8
which is journalled in the housing to provide a means
for selecting the direction in which a load is moved when
operating the hoist.

A handle unit 18 is mounted to permit arcuate recipro-
cation relative to the housing. A cover portion 12 of
the handle is integral with the lever portion 14, in order
that the former can cooperate with the housing to en-
close the moving parts.

Mounted on the forward, or handle, side of the hoist
are a free chain lever 16 and a stop pin 18. The details
of mounting of both of these will be explained below.
For the present it is to be noted that both of these devices
are accessible from the same side of the hoist. The stop
pin 18 is so mounted as to cooperate with the housing
bottom stops 29, 21 and the housing upper stops 24, 25.
All of the stops are integral with the housing and present
radially extending stop surfaces as enumerated for the
engagement with the stop pin.

A shaft 38 is rotatably mounted in the housing by the
rear and forward bearings 32, 33, respectively as seen in
FIGURE 2, the shaft has various diameters appropriate
to the bearings. A sheave 35 is mounted on the shaft
between the bearings and has pockets. 37 therein to en-
gage the links in the load chain 38 that passes over the
sheave. A portion of the housing 39 is shaped to define
a chain guide to aid in passing a chain through the hous-
ing during the course of a moving operation with the
hoist. A shedder 48 is secured to the housing beneath
the load chain in a position between the two ends of the
chain to assure that each end falls vertically free of the
other and does not entangle itself therewith. A load
hook 42 depends from one end of the chain and a chain
stop 44 is secured to the other end to prevent it from
passing through the housing. The chain stop may com-
prise a large nut and bolt secured to one of the last few
links.

A snap ring 31 resiliently engages the groove 34 in
the shaft 30 to position the latter axially by reason of
restraint caused by engagement of the housing between
.the snap ring and the left shoulder of the sheave, as
viewed.in FIGURE 2.

The handle unit 1§ is mounted for concentric clock-
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wise and counterclockwise rotational motion relative to
the shaft and housing. The mounting is accomplished
by a screw 46 being threaded into the right end of the
shaft (FIGURE 2) to hold a washer 48 against the
cover portion 12 of the handle. A bearing 5¢ is provided
between the handle and the shaft. In addition, the hous-
ing has a shoulder 52 extending forwardly (toward the
handle) therefrom to engage the flange 54 that extends
rearwardly from the handle, all as best seen in FIGURE
2. The engagement of the shoulder with the flange pro-
vides a means for defining an enclosure for the various
parts.

A ratchet wheel 56 is secured to the shaft 30, forwardly
of bearing 33, for co-rotation therewith. Preferably, the
shaft is splined to engage corresponding contours on the
ratchet wheel. A load pawl pin 58 is secured in recess
59 of the housing by a snap ring engaging grooves in
both 58 and 59, or an expansion fit, or the like. . A
machined shoulder 66 provides a thrust bearing surround-
ing the recess and a load pawl assembly 62 (hereinafter
load pawl) is secured to the pin by a snap ring 64. A
load pawl spring 66 is held in tension between the load
pawl and the housing by an anchor pin 70, that is se-
cured to the housing in a fashion similar to the secure-
ment of pin 58, and a corresponding rearwardly extend-
ing pin 71 that is mounted on the load pawl. The ends
of the spring are shaped to fit in circumferential grooves
in pins 76 and 71, being held therein by the spring ten-
sion. An appropriate recess 72 is provided in the hous-
ing to assure clearance between the spring and the hous-
ing.

At the rear end of the load pawl (FIGURE 3) is lo-
cated a pointed lowering cam surface 75 that presents
an apex extending toward a portion of the reverse ring
80. The reverse ring will be described below relative to
FIGURES 7-10.

As best seen in FIGURE 3, the control lever shaft 8§
extends through the housing and terminates adjacent a
portion of the reverse ring. A large cylindrical member
82 having a portion cut away therefrom to define a shoul-
der 84 is mounted on the end of the shaft 8. Manipula-
tion of the lever 6 rotates the shoulder 84 in such a fash-

ion as to shift the reverse ring 89 arcuately to determine

the sequence of operations, hence the direction of move-
ment of the load hook. A coatrol lever spring 86 is
wrapped around the shaft 8, a reverse lever spring anchor
pin 88, and terminates in a spring arm that is biased

against the side of the housing, as best seen in FiG-

URE 3.
As in FIGURES 5, 11 and 13, a handle pawl assem-

bly 96 (hereinafter handle pawl) includes a handle pawl

91 that is secured for suitable rotation relative to the
handle by means of a handle pawl pin 92. The handle
pawl is located in such a position that it can engage the
appropriate portions of the reverse rings and teeth on
the ratchet wheel 56, The fres chain lever 16 passes
through a hole in the wall of cover 12 and is also pivot-
ally mounted on the pin 92 at a location forward of the
handle pawl. ‘The pin may be force fitted into the cover
of the handle. A handle pawl spring 94 is biased against
the side of the handle and is Iocated on the pin forwardly

(as in FIGURE 2) of both the handle pawl and the free
chain lever to engage and bias the lever for rotation coun-
terclockwise as seen in FIGURE 6.

_ A trip pin 169 is slidably mounted for reciprocal mo-
tion in the handle pawl, preferably for motion perpei-
dlcul.ar to a plane through which the handle pawl rotates
relative to the handle, i.e. motion parallel to the axis of
§haft 30. The trip pin is biased toward the right as seen
in FIQURE 6 and extends rearwardly (FIGURE 2) to
a position where it may engage the reverse ring, as ex-
plained below. The trip pin is resiliently slidably mount-

‘ed in a hole 101 in the handle pawl that extends com-

pletely through the handle prawl and provides a shoulder
102 against which the trip pin spring 184 is compressed
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by the ernlarged rear end 165 of the trip pin.  The for-
ward end of the trip pin is secured against the forward
edge of the handle pawl shoulder 192 by a snap ring 166
engaging a groove in the pin 100. A free chain engaging
stop 108 is integral with the handle pawl and engages the
notch 199 in the end of the free chain lever. The recess
63 in the cover 12 provides clearance for the pin 160
when moved against the bias of the spring 181.

A recess 118 (FIGURE 2) is provided in the handie
adjacent the cover portion 12 thereof in order that the
stop pin handle 112 can be seated therein and be out of
the way of the operator. The stop pin 18 comprises an
elongated cylindrical member having a T-shaped axial
cross-section, with the cross-bar of the T extending toward
the housing, all as best seen in FIGURE 2. A spring
114 biases the pin toward the housing by engagement
with the shoulder 116 provided on the handle. The end
117 of the pin is thus continuously urged into siiding re-
lation with the surfaces 115 of the housing. The stop
pin handle 312 is secured to the T-shaped member by
peening over the lower end of the T-shaped member.
The recess in the handle is of such a size as to permit re-
ciprocal movement of the stop pin when the handle is
pulled downwardly as viewed in FIGURE 2. The re-
verse ring 89 is mounted on the shaft 3¢ immediately to
the rear of the ratchet wheel (FIGURE 2). )

The reverse ring construction may best be understood
by reference to FIGURES 7-10. Broadly speaking, the
reverse ring comprises a means for shifting a plurality of
cams in umison to secure the desired sequential opera-
tion of the handle unload pawls. The sequence is ex-
plained below with reference to FIGURES. 17 through
21. The reverse ring is a generally annular body mem-
ber 120 having extending radially therefrom a control
lever engaging arm 121 that permits the shifting of the
entire ring responsive to selective movement of the con-
trol lever 6. It is disposed in the hoist adjacent the
shoulder 84 on the control lever shaft, as seen in FIGURE
3. An open central portion 124 is defined by the reverse
ring body, and it is through this portion that the shaft 39
passes and permits the mounting. of the reverse ring on
the shaft for rotation relative thereto. Located counter-
clockwise from the arm 121 is a radial extension present-
ing a first trip pin cam surface 122, the profile of which
extends oblique to a radius from the body. Still moving
in a counterclockwise direction, there is, facing 322, a
first range-changing trip pin cam 128§ that is disposed in
a plane that is generally oblique to the plane of the body
member 120. The slope and configuration of the range-
changing cam 128 is appreciated from FIGURE 8. This
cam 128 is faired into co-planar relationship with the
body member 120. A reverse ring spring pin 136 (FIG-
URE 3) is rivetted with the head thereof flush with 128
as seen in FIGURE 3, to the co-planar portion of 128.
The periphery of 128 is generally concentric with the
open portion and defines a second trip pin range-chang-
ing cam surface 132 that is faired into a second trip pin
cam surface 134 which latter is sloped obliquely in the
same fashion as is 122. The cams 128, 132, 134 define a
first radial lobe 135.

The reverse ring also includes a second lobe 136 ex-
tending generally radially therefrom and constructed in
a fashion that is generally similar to that including the
oblique surface 128, etc. However, the functions of this
last lobe or radial extension are different in substantial
degree from those of 135. A trip pin engaging surface
138 is positioned, like 128, in a plane that is oblique to
the axis of the shaft on which the reverse ring is mount-
ed. On the other side of the radial extension is a re-
verse ring apex cam 139 which comprises a concave apex
148 (FIGURE 10) for receiving the lowering cam sur-
face 75 of the load pawl. - The concave cam is mounted
radially inwardly from a pointed, convex apex 142 that
is immediately adjacent thereto. The apex 140 is thus
an undercut portion.

Tt will. be observed that the foregoing construction
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permits forming a reverse ring from a single piece of
metal, preferably carbon steel, as by stamping the same,
and then striking down the two oblique surfaces. 128 and
138. The function of the reverse ring will bs understood
better from reference to the following description of op-
eration. Fxcept for the oblique cam surfaces 128, 138,
all of the cam surfaces are perpendicular to the body and
extend parallel to the axis of the shaft 38.

Before commencing a description of the operation, FIG-
URE 3 is referred to for showing the reverse ring spring
159 which is supported in tension to bias the reverse ring
in a counterclockwise direction. One end of the spring
is secured to the pin %30 on the reverse ring, and the
other end is supported on a pin 152, that is attached to
the housing. -Pin 152 may also comprise a rivet, The
securement of the spring 150 is similar to that of the load
pawl spring, although if desired, screws and washers can
be emiployed to anchor the spring to the housing and ring.

FIGURE 17 shows the control lever, the reverse ring as
positioned thereby, the pawl and the ratchet during a nor-
mal lifting operation with the load pawl in draft. By
the term “draft” is meant that a pawl is supporting the
load as transmitted thereto by the ratchet wheel. In this
view, the handle ‘19 is positioned for movement of the
stop pin 18 between the stops 26 and 24 on the housing.
Tnitially, the comtrol lever 6 is rotated counterclockwise
to its lowermost position, ie., adjacent the letter “UP”
as seen in FIG. 1, and thereby rolates the shoulder 84
to the position shown in FIGURE 17, whereupon the re-
verse ring responds thereto and shifts clockwise as seen
in the FIGURE. 17 (viewed from the same direction as
FIGURE 3). In effect, this renders the reverse ring in-
operable during lifting operations. As seen in FIG. 17,
the handle is then moved up and down (counterclock-
wise and clockwise) in a well known fashion, whereupon
the handle pawl alternately moves into draft with the
ratchet wheel responsive to (downward or clockwise mo-

tion of the handle), lifts the load by rotating the ratchet

wheel 56 responsive to handle motion in a counterclock-
wise direction until such point as the stop 24 is engaged
by the stop pin 18, at which point the load pawl has moved
into draft position. By draft position is meant that the
pawl may not yet be supporting the entire load, but it
is in position to do so. As seen in FIG. 17, the handle,
carrying the handle pawl with it is then moved clock-
wise (downwardly) fo re-position the handie pawl for
the next lifting operation. During the downward mo-
tion of the handle, the load pawl supports the ratchet
wheel and prevents rotation thereof under the bias of
the 1oad supported on the load hook 42.

The clicking of the pawls into draft and draft position
ordinarily advises the operator when he has reached the
end of a particular stroke. The: stops 20 and 24 are po-
sitioned to provide a liberal amount of stroke past the
end positions for placing pawls into draft position as are
their opposite numbers 21 and 25. In order that the stops
and not the reverse ring, determine the ends of the stroke,
the oblique surfaces 128, 138 on the reverse ring are
provided. This permits the trip pin 180 on the handle
pawl to engage the oblique surface 138 (when proceeding
as in the preceding paragraph) and to resiliently slide up
into the handle pawl when the latter is moved arcuately
with the handle past the point of engagement of the trip
pin with the oblique surface. When long strokes, i.e.
past two draft positions of the load pawl, are taken, the
stops cooperate with the stop pin.

Should it be desired to move the load by moving the
handle and the ratchet wheel stepwise from the other
(left) side of the housing, the stop pin is pulled down-
wardly (as viewed in FIGURES 14-16) so that it will
not engage the bottom stop 26 and the handle is swung
clockwise to a position where the stop pin is biased in-
wardly by the spring 114 to such a position that it can
engage the other two limit stops 21 and 25. FIGURES
2 and 14 show the position of the elements of interest
during the range-changing operation, ie. during the op-
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eration where the handle was moved for jacking from
one side of the hoist to the other. FIGURE 14 shows
that the trip pin, in moving clockwise with the handle 19,
follows the trip pin cam surface 134 and then moves into
engagement with the peripheral surface 132. During this
operation, the cylindrical surface of the trip pin end 105
slidably engages the cam surfaces 134, 132, in that order.
The trip pin does not reciprocate or slide relative to the
handle pawl at this time. It merely engages the cam
surfaces in such a fashion as to swing the handle por-
tion radially away from the axis of the shaft. . Then
lifting is performed from the new position (the left in
FIGURES 3 and 15), it should be noted that the stop
pin cooperates with the stop 21 to prevent any substan-
tial movement of the trip pin upon the obligue cam
surface 128. The load pawl 62 engages ratchet 56 dur-
ing these events, thus enabling a change of range while
the system is under load, i.e. while a weight is on hook 42.

When it is desired to change the range from the left
side, as viewed in FIGURES 3 and 10 through 15, to
the right side, the stop pin is moved down and the handle
swung counterclockwise. In this operation, as seen in
FIGURE 16, the flat end of 165 of the pin slides up this
oblique surface 128 and the handle pawl does not swing
radially away from the shaft as it did when moving in
the opposite direction. Instead, the trip pin moves rear-
wardly (ie. to the left of FIGURE 6), further com-
pressing the trip pin spring 184 until such point as the
trip pin end 185 has passed over the second trip pin sur-
face 134, whereupon it is biased back to the position
shown in FIGURE 4. In this fashion, the change can
be accomplished when the handle pawl is in draft, i.e.
while the system is under load. '

When it is desired to lower a load connected to the
load hook, or lower the hook when not under load, the
control lever 6 is rotated counterclockwise (as in FIG. 1,
clockwise as in FIGS. 3, 17) to the vertical position
shown in FIGURE 1. The position of the shoulder 84
becomes that as seen in FIGURE 3 and also as seen in
FIGURES 18 and 19. The reverse ring responds to this
motion, under the bias of the reverse ring spring 158, by
moving counterclockwise (as viewed in FIGURES 18 and
19). It should be noted that the reverse ring spring
maintains this extension 121 in engagement with the
shoulder. In all of these figures, it is assumed that the
handle is being operated from the right side of the hoist
as viewed in FIGURES 3 and 10 through 135, ie. be-
tween the stops 20 and 24. Of course, operation from the
other side would be in a similar fashion, the parts coop-
erating in similar fashion between stops 21 and 25.

The next thing that is done in a lowering operation
is to remove the load pawl from draft (as in FIGS. 18
.and 19) by moving the handle to place the handle pawl
in draft, then moving the handle a sufficient amount
counterclockwise with the handle pawl and ratchet en-
gaged, to cause this to happen. The ratchet teeth are
so proportioned that they cam against the underside of
the load pawl as at 175 and force the lead pawl to ro-
tate clockwise responsive to such counterclockwise handle
motion. A snap action takes place when the lowering
cam 75 moves radially inwardly of the apex cam. When
the load pawl 62 snaps out of draft, it is held out of draf
by engagement of the pointed lowering cam surface 75
with the concave apex 140 and under the urging of the
reverse ring spring 158, and in the position shown in
FIGURES 19 and 21. While the load pawl assumes: this
position, the load is supported entirely by the handle pawl,
which is then moved along with the handle in a clock-
wise direction of FIGURE 19 to thereby lower the load.
Ordinarily, the ratchet proportions are such as to lower
the load about the length of one link.

As the lowering operation proceeds with the handle
pawl moving clockwise in draft, the periphery of the
end 105 of the trip pin engages the trip pin cam surface
134 on the reverse ring, as seen in FIGURE 18. When

10

15

20

30

35

40

55

60

65

70

75

3

this event occurs, the entire ring rotates slightly in a clock-
wise direction and concurrently with motion of the handle
and handle pawl while the latter is in draft, the concave
apex cam 149 releases the pointed lowering cam surface
75, whereupon the load pawl snaps into draft position
under the bias of the load pawl spring 66 (FIGURES
18 and 20). The handle pawl is still in draft and to re-
move it from draft, continued clockwise rotation takes
place to the end that the trip pin cam slides up 134 and
forces the trip pin out of draft while the load is being
transferred to the load pawl. To permit easy operation,
the trip pin cam surface 134 is so contoured that the load
is transferred from the handle pawl to the load pawl dur-
ing an early portion of the engagement of the cam with
the trip pin, and when the transfer is completed, further
rotation just swings the handle pawl out of draft position
to the position of FIGURE 18. When the handle is on
the left side, as seen in FIGURES 13-19, the cam sur-
face 122 operates in the same fashion as described for
134 above and below.

Still referring to a lowering operation, the next thing
that the operator does is to reverse the direction that the
handle is moving in order to repeat the above operations.
In doing so, the reverse ring spring causes the reverse ring
cam to follow the handle and handle pawl quite closely
for an early portion of the return stroke. This holds the
handle pawl out of draft position just long enough to po-
sition it relative to the next succeeding ratchet. = Con-
tinued movement on the return stroke, through the angle
of 18°, goes through the sequential phases of placing the
handle pawl] in draft under the urging of the handle pawl
spring %4 to force it into draft, transferring the load from
the load pawl to the handle pawl, and then a final phase
where the load pawl is moved out of draft position. The
final phase occurs by reason of moving the ratchet wheel
56 counterclockwise and in draft with the handie pawl
a small amount necessary for a ratchet tooth to engage
the back side of the lcad paw! and urge it to move radi-
ally outwardly. A slight amount of radially outward
movement takes place, just sufficient to move the apex
of the pointed lowering cam 75 radially inwardly of the
convex apex cam 142 on the reverse ring. When this last
event occurs, a snap action is brought about by reason
of the leverage exerted by the apex cam on the lowering
cam of the load pawl, whereupon the load pawl is snapped
into a position with the lowering cam engaged by and
held out of draft position by the concave apex cam sur-
face 149 of the reverse ring 80. The handle pawl is now
moved clockwise and the foregoing lowering operations
are repeated to thereby move the load hook stepwise in
the selected direction.

In describing the operation hereof, it is to be under-
stood that the terminal portion of each stroke is posi-
tively determined by the engagement of the stop pin 18
with one of the stops on the housing.

It will be observed from the foregoing description of
operation, taken with the drawings, that between the two
pawls there is a certain amount of overlap of draft and
draft position, i.e., when the handle pawl is in draft,
but is approaching the end of its stroke during a lowering
operation, it causes the load pawl to move into draft posi-
tion through the agency of the reverse ring, and to do so
well before the handle pawl is moved out of draft. Simi-
larly, when the handle pawl is being moved to a new
position, it moves into draft position before any transfer
of load from the load pawl takes place. The reverse
ring is designed to provide a large and substantial amount
of overlap of draft position of one of the pawls while

‘the other pawl is still in draft.

The danger of accidental free chaining while lowering
is eliminated by providing a separate.free chain control
lever 16 which, as seen in FIGURE 22, moves the handle
rawl completely out of any possible draft position and
as long as the operator manually holds the lever 16 in
position, positively maintains it out of draft position.
However, in order to accomplish this, the operator must
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himself move the free chain lever and maintain it in po-
sition, until the amount of free chain movement is com-
pleted. Before free chaining can take place, it is neces-
sary to move the load pawl out of draft, if free chaining
is to occur during lowering operations. The load pawl is
moved out of draft and draft position by the same se-
quence of operations described above for a conventional
lowering operation. Furthermore, it is beld out of po-
sition by the reverse ring (FIGURE 19). Once the load
pawl is out of draft, then the free chain control lever
16 is moved to the position shown in FIGURE 22, there-
by moving the handle pawl completely out of draft and
draft position.

To free chain for upward movement of the hook, with
or without load, it is only necessary to pull downwardly
on the end 44 of the chain, regardless of the indicated
position (ie. UP or DOWN) of the control lever 6.

When the handle is being operated from the other side
of the hoist, i.e. the stop pin is moving between stop 21
and 25 (left side of FIGURE 3) the operation is the same,
except the trip pin engages the first trip pin cam surface
122 in order to rotate the reverse ring and move the load
pawl 62 into draft position. :

The description of handle pumping given above gen-
erally fits the conditions when moving the handle from

the left side of the hoist. In this position, release of the

handle at the bottom of the stroke during lowering, and
with prior art devices, transfers the load from the handle
pawl to the load pawl, but does so with a rapid reverse
movement of the ratchet, the handle and connected mech-
amism. As seen in FIGURES 3 and 10 through 15, this
reverse movement would be in the clockwise direction
and is caused by the load urging the ratchet wheel in such
direction. The handle then moves upwardly with consid-
erable velocity. When the bhandle with its connected
mechanism reaches the end of its upward stroke it re-
bounds at almost original speed. When it rebounds, it
again re-engages or again goes into draft with the ratchet
wheel 56. The kinetic energy of the moving parts is suf-
ficient, in prior art devices, to urge the load pawl out of
draft, and the means for holding the same out of draft
during the lowering operation then re-emgages them, to
the end that cycling or pumping begins. Prior art devices,
due to industry-wide adoption of four degrees of rotation
as the amouni necessary to move the load pawl out of
draft, quite readily permit handle pumping.

The instant invention overcomes handle pumping by
greatly increasing the movement of the ratchet necessary
to release the load pawl. In the preferred embodiment,
18° of rotation of the ratchet wheel 56 is required to
release the load pawl from draft. Release is accomplished
by a tooth. of the ratchet wheel 56 camming against the
underside of the load pawl at 175 to pivot the load pawl
out of draft after 18° of movement. All of the ratchet
wheel teeth are proportioned to accomplish this camming
action. Movement out of draft occurs with a snap acticn
ofter said 18°. This substantial arcuate movement elim-
inates handle pumping.

In review, it will be seen that the invention contem-
plates a novel construction employing a reverse ring of
nnusual and novel construction which provides a' snap
action to the load pawl and includes an apex cam having
both concave and convex cam surfaces.. Amnother feature
of the reverse ring is the axially oblique cam surfaces
128, 138 which can be formed by striking down lugs
formed on the one piece reverse ring. Conveniently the
reverse ring can be constructed of one piece.

In addition to the novel construction of the reverse ring
and the location of its parts to provide the requisite timed
relationship in the various cycles of operation, the hoist
when constructed according to the invention, also has a
separate lever for permitting free chain operation. This
lever is disposed to selectively remove the handle pawl
from draft position by pivoting the latter out of engage-
ment with the ratchet wheel and maintaining the same
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there at the option of the operator by maintaining the lever
in position. The proportions of the reverse ring, ratchet
wheel, and of the locations of the various pawls and stops
are such as to require a substantial amount of arcuate
movement to cause either of the pawls to move into- or
out-of draft position and when such movement does take
place, it does with an overlap. By overlap is meant that
at least one of the pawls is in draft while the other is in
draft position, in such fashion that if the handle is con-
tinued to be moved in one direction, then the load is trans-
ferred from one pawl to the other. Overlap plus the re-
quirement of intentional operation of the free chain con-
trol lever contribute to vastly superior safety in solving
the problem of free chaining under load.

While the invention has been disclosed with respect to a
specific embodiment, it is not my intention to be limited
strictly to the configurations and proportions shown in
the embodiment, but to include as my inventionall the
modifications thereof and equivalent means which are en-
compassed by the objects.. Moreover, it is within the
scope of the invention and it is my intention to consider as
within the invention, all those modifications to, and equiv-
alenis of the elements be they modified or otherwise
changed, the invention is described in the following
claims:

What is claimed is:

1. A ratchet and pawl lever hoist comprising a shaft;
a ratchet wheel coaxially mounted on the shaft; a load
chain with a hook on one end thereof; a sheave, carrying
the load chain, mounted on the shaft coaxially with the
ratchet wheel -and spaced along the shaft therefrom; a
housing rotatably supporting the shaft; a load pawl piv-
otally supported from the housing to engage the ratchet
wheel, and having a pointed lowering cam surface rear-
wardly of the ratchet engaging portion; a handle rotatably
supported from the shaft and housing for coaxial rotation
relative to both the shaft and housing; a handle pawl piv-
otally supported from the handle to engage the ratchet
wheel; trip pin biasing means; a trip pin slidably supported
from the handle pawl for motion relative to the handle
pawl perpendicular to the plane through which the handle
pawl pivots, and extending and resiliently urged by said
biasing means toward the hereinafter described trip pin
cam of the reverse ring; a- free-chain control lever piv-
otally supported from the handle to engage the handle
pawl and to pivot.the latter out of engagement with the
ratchet wheel; a reverse ring having a substantially flat
body portion defining an open central portion, the reverse
ring being rotatably mounted on the shaft between the
ratchet wheel and sheave by passing the shaft through the
open central portion, a first radial arm extending out-
wardly from the body portion and engaging the hereinafter
defined reverse ring shifting means; a second radial arm
having one face disposed to extend toward the rearward
end of the load pawl and to present to the lowering cam
surface an apex cam surface having a concave apex shaped
to receive the lowering cam surface and a convex apex
radially outward from said concave apex disposed to

-engage the lowering cam surface, a first oblique cam sur-

face on the other face of the second radial arm and dis-
posed obliquely to the body to angularly engage the trip
pint and to move the trip pin relative to the handle pawl, a
third radial arm having a first trip pin cam surface dis-
posed to engage the trip pin, and a fourth radial arm dis-
posed ‘between the second and third arms and presenting
a second trip cam surface towards the first oblique cam
surface and also presenting to the third radial arm a sec-
con -oblique cam surface constructed in like fashion as the
first oblique cam surface and furiher defining a peripher-
ally disposed by-pass trip pin cam surface connecting be-
tween the second trip pin cam surface and second oblique
cam surface; and reverse ring shifting means for rotating
the teverse ring from a first position wherein the apex
cam surface is operatively effective to contact the load
pawl to move it out of ratchet wheel engagement as the
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handle is rotated in one direction, to a second position
wherein the apex cam surface cannot operatively contact
the load pawl, and means for urging the reverse ring to-
ward first position.

2. For use with a positive control ratchet lever hoist,
a reverse ring comprising a substantially flat body por-
tion defining an open central portion, a first radial arm
extending outwardly from the body portion; a second
radial arm having an apex cam surface having one face
presenting an undercut concave apex shaped to receive
a pointed cam surface and a convex apex radially out-
ward from said concave apex, a first oblique cam sur-
face on the other face of the second radial arm and
disposed obliquely to the body, a third radial arm hav-
ing a first trip pin cam surface and a fourth radial arm
disposed between the second and third arms and pre-
senting a second trip cam surface toward the first oblique
cam surface and also presenting to the third radial arm
a second oblique cam surface constructed in like fashion
as the first oblique cam surface and further defining a
peripherally disposed by-pass trip pin cam surface con-
necting between the second trip pin cam surface and
second oblique cam surface.

3. A reverse ring having a substantially flat generally
circular body portion defining a ring with an open cen-
tral portion, a first arm extending radially therefrom;
a second arm radially extending from the body and ar-
cuately spaced around the periphery of the body from
said first arm, and having on one edge an apex cam sur-
face disposed generally along a radius and including an
undercut concave apex adjacent the body portion with
a convex apex adjacent thereto and radially outward
from said concave apex; at least one radially extending
member presenting a sloping cam surface disposed in a
plane oblique to that of the body and faired into the
plane of the body; and at least one radial arm, coplanar
with the body portion and presenting a cam surface one
edge that is disposed at an oblique angle to any radius
and is faired into the periphery of the body member.

4. A ratchet and pawl lever hoist comprising a shaft;
a ratchet wheel coaxially mounted on said shaft; a load
chain; a sheave, carrying said load chain and mounted
on said shaft coaxially with the ratchet wheel and spaced
along said-shaft therefrom; a housing rotatably support-
ing said shaft; a load pawl pivotally supported from
said housing and resiliently urged toward engagement
with said ratchet wheel; a handle rotatably supported
from the shaft; a handle pawl pivotally supported from
said handle to engage said ratchet wheel; a trip pin
slidably supported from said handle pawl for motion
relative to said bandle pawl at an angle to the plane
through which said handle pawl pivots, said trip pin
being resiliently biased in one direction, a reverse ring
including a plurality of spaced cam projections having
obligue cam surfaces, said reverse ring being shiftable
to a position and engageable thereat by said trip pin
when said handle is moved in one direction relative to
said housing, said reverse ring being adapted to allow
movement of said load pawl into draft position when
the reverse ring is engaged by said trip pin said oblique
cam surfaces being arranged for engagement by said trip
pin to cause shifting movement of the trip pin; and
means for selectively shifting said reverse ring to a posi-
tion wherein it will not be engageable by said trip pin.

5. A ratchet and pawl lever hoist comprising a shaft;
a ratchet wheel coaxially mounted on said shaft; a load
chain; a sheave, carrying said load chain, mounted on
said shaft coaxially with the ratchet wheel and spaced
along said shaft therefrom; a housing rotatably support-
ing said shaft; a load pawl pivotally supported from
said housing and resiliently urged toward engagement
with said ratchet wheel; a handle rotatably supported
from the shaft; a handle pawl pivotally supported from
said handle to engage said ratchet wheel; a trip pin sup-
ported from said handle pawl for reciprocal motion rela-
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i2
tive to said handle pawl at an angle to the plane through
which said handle pawl pivots relative to the handle,
said trip pin being resiliently biased in one direction;
reverse ring means including a plurality of spaced cam
projections having oblique cam surfaces; said reverse
ring being shiftable to a first position, for snap-actingly
moving said load pawl out of draft position while said
handle pawl is in draft and for moving said handle pawl
out of draft position while said load pawl is in draft posi-
tion, said oblique cam surfaces being arranged for engage-
meat by said trip pin to cause shifting movement of the
trip pin; and means for selectively shifting said reverse
ring means to said first position or to a second position
wherein the reverse ring means is ineffective to control
operative action of said load pawl and said handle pawl.

6. A ratchet and pawl lever hoist comprising a shaft
disposed along an axis; a raichet wheel coaxially mounted
on said shaft; a load chain; a sheave, carrying said load
chain, mounted on said shaft coaxially with said ratchet
wheel and spaced along said shaft therefrom; a hous-
ing rotatably supporting said shaft; a load pawl pivot-
ally supported from said housing to engage said ratchet
wheel and having a cam surface; a handle rotatably sup-
ported from said shaft for coaxial rotation relative to
said housing; a pair of stops arcuately spaced apart and
secured to one of said housing or said handle; stop en-
gaging means selectively disengageable from said stop
and movably supported on the other of said housing or
said handle; a handle pawl pivotally supported from said
handle to engage said ratchet wheel; a trip pin slidably
supported from said handle pawl for reciprocal motion
relative to said handle pawl at an angle to the plane
through which said handle pawl pivots relative to the
handle; means movable to a selected position and carry-
ing first, second and third cam surfaces all movable in
unison, said first and second cam surfaces being respec-
tively disposed for engagement ‘with said trip pin and
said load pawl cam surface, said third cam surface being
disposed in a plane oblique to the axis of said shaft,
and for snap-actingly moving said load pawl out.of draft
position while said handle pawl is in draft and for mov-
ing said handle paw! into draft position while said load
pawl is in draft position, ail in the course of arcuately
rotating said handle relative to said Lousing in respec-
tive opposite directions and between engagement of said
stop engaging means with one of said stops,. said third
cam surface engaging the end of said trip pin to recip-
rocate the latter responsive to selective disengagement
of said stop means from said stop and arcuate rotation
of said handle pass said stop; means for selectively mov-
ing said means for snap-aciingly moving into and out
of said position; and means for continuously urging said
means for snap-actingly moving into said selected posi-
tion.

7. In a positive control ratchet lever hoist, a reverse
ring-load pawl combination comprising a reverse ring, a
load pawl, said load pawl having an angular rear shoul-
der, an apex cam surface on the reverse ring, said apex
cam having an upper face and lower face meeting at a
snap action apex, the lower face being undercut relative
to the apex to thereby form a means responsive to pres-
sure engagement between the rear shoulder of the load
pawl and reverse ring shoulder for pivoting with a snap
action, the load pawl rear angular shoulder snapping into
nesting engagement with the reverse ring undercut face.

8. In a ratchet lever hoist having a ratchet with a
plurality of teeth engageable with a revolvably mounated
load pawl, a means for snap- actingly moving said load
pawl out of draft with the ratchet wheel and comprising
an angular. rear shoulder on said load pawl; a reverse
ring having an undercut apex disposed generally radi-
ally, the undercut being radially inwardly of the apex
and proportioned to. nestingly. receive said rear shoul-
der, said reverse ring being disposed with said apex ad-
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jacent said shoulder; said ratchet wheel and load pawl
being so proportioned that a predetermined arc of mo-
tion of said wheel in one direction revolves said load
pawl partially out of draft by positive camming engage-
ment between a tooth on said ratchet wheel and said
load pawl; and means for biasing said apex into engage-
ment with said shoulder with sufficient pressure to snap
actingly move said load pawl completely out of draft
responsive to movement of said ratchet wheel through
said predetermined arc in one direction.

9. A ratchet lever hoist according to claim 8 wherein
the proportions of said ratchet wheel and load pawl are
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such as to require a predetermined arc of motion of 18
degrees.
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