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To oll whom it may concern:

Be it known that I, Fraxk L. O. Waps-
worTH, a citizen of the United States, re-
siding at Sewickley, in the county of Alle-
gheny and State of Pennsylvania, have
invented certain new and useful Improve-
ments in Ratchet-and-Pawl-Actuating Mech-
anism, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing.

My invention consists of an improvement
in mechanism for actuating the ratchet and
pawl mechanism of a lifting jack and similar
mechanical constructions.

The object of the improvement is to pro-
vide simple, reliable and positively acting
means for automatically controlling the
engagement and disengagement of the pawls
used in operating, controlling and holding
the ratchet or ratchet wheel of a mechanica
structure, as a jack of the type shown in the
drawings, the invention being also applicable
to- the operation, control, and holding of
ratchet bars, wheels, escapements, etc., of
any similar apparatus wherein motion in
either direction is desired, usually in oppo-
sition to or in the same direction with a con-
tinuously acting force. I accomplish this
object by providing a yielding or elastic con-
nection between a plurality of pawls acting
respectively as the lifting pawl and retaining
or holding pawl, such yielding connection
being so constructed and combined with the
other portions of the mechanism that it is
alternately subject to a tensional and ex-
pansive action and a compressional and con-
tractive action respectively whereby the
proper relative movement of each pawl and
of its attached partsissecured and controlled.

The invention also consists in certain novel
combinations and arrangement of parts of
ratchet and pawl mechanisms as shall be
hereinafter more fully described.

In the drawings:—Figure 1 is a view in
side elevation, partly broken away, of a lift-
ing jack provided with one form of the in-
vention, the front cover plate having been
removed. Fig. 2 is a sectional detail view
enlarged, of the lifting pawl and its spring
bearing arm. Fig. 3 is a sectional view on
the line ITI. I11. of Fig. 2. TFig. 4 is a cross
sectional view on the broken line A, A’, B of
Tig. 1. Fig. 5 is a detail view of the upper
portion of the case showing the adjusting
mechanism for the locking pawl. Fig. 61s a
cross sectional detail view on the line VI. VI,

of Fig. 1. Tig. 7 is a partial side elevation
similar to Fig. 1 showing amodified construc-
tion embodying two lifting pawls. TFig. 8 is
a similar view showing a further modified
construction in which the pawls engage the
ratchet teeth of the raising and lowering bar.
TFig. 9 is a diagrammatic view indicating the
operation. Tig. 10 is a detail view similar to
Tigs. 1 and 7 showing a further modified con-
struction. Tig. 11 is a cross sectional detail
view on the line XI. XI. of Ifig. 10, assuming
the lever to be raised to the position shown
in dotted lines. Iig. 12 is a detail view of
the semi-rotatable pivoted shifting device
for reversing the operation.

In the figures of Sheet 1 of the drawings, 1
have shown one application of the invention
to an orvdinary lifting jack of the rack and
pinion type. In such construction 1 is the
main frame of the jack having a suitable
supporting base and embodying in its upper
portion a housing for the reception of the
movable jack bar or standard 2 arranged for
vertical movement therein and for the pinion
3 and its shalt 5 engaging teeth 6 of bar 2,
shaft 5 having secured upon it by a key or
other suitable means, the ratchet wheel 4,
mounted within the housing frame 1, which
is suitably designed to receive it.

Pinion shaft 5 is mounted in suitable bear-
ings 7 and 8 at opposite sides of the housing
frame, bar 2 also being mounted within a
vertical receiving slide-way therein, the
housing frame being preferably provided
with removable front and back pllates for
access to its interior.

9 is the operating lever of the jack, pivot-
ally mounted on shaft 9 in the housing,
adapted to be actuated upwardly and down-
wardly in the manner of jacks of this type,
by an extended handle.

10 is the lifting pawl mounted by pivoting
pin 10’ in an extension of the lever 9 in-
wardly beyond its pivotal mounting 9" as
shown, the function of which pawl is to ro-
tate the ratchet wheel 4 in one direction
when lever 9 is lowered and pawl 10 raised,
to raise bar 2, and also to lower the bar 2 by
supporting engagement with one of the
teeth of the ratchet wheel in its reverse
travel, by lowering movement of the pawl.

11 is the holding pawl, pivotally mounted
upon its bearing 11’ in the housing wall, the
function of which pawl is to lock the ratchet
wheel 4 and hold it against the weight on bar
2, during the time when pawl 10 is being ad-
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justed for the next operation, the ratchet

wheel remaining stationary.

The invention provides means connecting
pawls 10 and 11 whereby each pawl will be
automatically thrown outwardly from en-
gagement upon the particular ratchet tooth,
when the other pawl has been inserted, de-
pendent upon the operation of pawl 10 and
its effect on the intervening yielding con-
trolling connections between the pawls. To
accomplish this opération, I employ a rod 12
pivotally attached to pawl 11 by-an adjust-
able pin or stud 13 engaging an annular slot
19, in which slot the adjustable stud, con-
stituting a pivotal connection with rod 12,
may be adjustably set, as indicated in dotted
lines in Fig. 1, to operate at one side or the
other of the pivotal center 11/, or for revers-
ing the operation. Stud 13 is provided at
its outer end with a thumb screw terminal
29 extending outwardly for convenience in
reversing the action of the pawl mechanism
through a slot 21 in the cover plate, corre-
sponding in position to the slot 19 of pawl
11. The cover plate slot 21 is sufficiently
wide to allow the thumb screw clamp 22,
which holds the stud 13 in position, to pass
freely through it and play loosely therein,
so that the direction of motion of the jack
may be readily controlled by quickly loosen-
ing the thumb screw, shifting stud 13 to the
position shown in dotted lines indicated at
13/, where it is secured in place in the other
end of slot 19.

For the purpose of imparting shifting mo-
tion to pawl 11 in either position, 1. e., for
raising or lowering, I have utilized spring
mechanism combined with rod 12 and pawl
10 whereby upward or forward movement
will be imparted through said shaft by corre-
sponding movement of pawl 10, acting
through interposed springs. For such pur-
pose pawl 10 1s provided with a laterally ex-
tending arm 10" carrying in its outer termi-
nal stud 14, provided with a transverse open-
ing 14/, annularly flared at each side by coni-
form clearance openings, so that it will freely
pass along rod 12 in either direction, while
surrounding stem 14 has a freely mounted
sleeve 14,

The rod 12 carries two adjustable collars
15, 16, and interposed between these coliars
and the sleeve 14’/ are springs 17, 18, which
provide yielding connections between said
collars and rod 12 for desired motion of
pawl 11.

The operation of the above described con-
struction is as follows: With the parts ar-
ranged in the position shown in full lines in
Tig. 1, forlowering of standard 2 and a super-
posed weight, and with the operating lever 9
in the lowermost position and pawl 10 en-
gaging the ratchet teeth of wheel 4, pawl arm
107 has exerted, through spring 17 and rod
12, lifting action to pawl 11 so that as the
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wheel 4 is eased upwardly, pawl 11 will be
released and thrown to the raised position
shown. Upon lowering the tooth engaged
by pawl 10, causing reverse rotation of
ratchet wheel 4 and resulting lowering of
standard 2 by downward travel of pawl 10
upon raising lever 9 to the position shown in
dotted lines, the point of the tooth adjacent
to the point of pawl 11 is drawn forwardly
underneath it. As arm 10”7 passes down
with pawl 10, it releases spring 17 and comes
into contact with upper end of lower spring
18, compressing it, and exerting a downward
pull through rod 12, throwing pawl 11 down-
wardly to the position shown in dotted lines,
so that it will engage the next advancing
ratchet tooth, arresting the wheel. A still
further travel of pawl 10 downwardly ad-
vances it at the termination of the stroke of
lever 9, releasing said pawl from engagement
with its ratchet tooth, whereupon resiliency
of spring 18 acting through arm 10" will
throw pawl 10 outwardly from engagement
with ifs tooth and backwardly free there-
from, under the expansive action of the com-
pressed spring 18. Reverse motion of lever
9 will now carry pawl 10 upwardly past its
released tooth until arm 10" again comes
into contact with lower end of expanded
spring 17, whereupon pawl 10 will be thrown
inwardly to engage the next tooth and will
impart a slight lifting action to the ratchet
wheel, whereupon the upward thrust of rod
12, due to the expansive action of spring 17
acting on collar 15, will again thrust pawl 11
upwardly as described, and the operation is
again repeated. When it is desired to ac-
tuate ratchet wheel 4 in the opposite direc-
tlon to lift standard 2, stud 13 of pawl 11 is
shifted along to the other end of slot 19, lo-
cating it beyond the pivotal center 117 at the
other side from the dead center line so that
its operation and that of rod 12 on pawl 11
will be reversed. Such shifting action brings
the stud 13 somewhat closer to stem 14,
thereby increasing the compression of spring
17 and relieving spring 18. ~ The compression
of spring 17 now acts to hold both pawls into
engagement with the ratchet wheel so that
each will slip into engagement behind the
next adjacent tooth autcmatically as wheel
4 is rotated to raise standard 2. Operation
of lever 9 will therefore act to raise the ad-
jacent side of ratchet wheel 4, each lift caus-
ing a successive locking engagement of pawi
11 so that the wheel will be held against re-
verse rotation until the next hold is taken by
pawl 10, the operation continuing as long as
desired.

In Fig. 7 I have shown a modified con-
struction of the pawl mechanism applied to
a lifting jack similar to that shown in Figs. 1
and 4, but wherein two lifting pawls are em-
ployed to provide for double action in either

direction, capable of either lifting or lowering -
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on both the up and down stroke. In order
to obtain such results with my improved
mechanism, it is only necessary to add a sec-
ond lifting pawl 24 pivoted at 25 on operating
lever 92, shown at 1ts highest position. This
second lifting pawl 24 is connected with the
holding pawl 112, arranged as described in
Fig. 1, by a second yielding connection con-
sisting of the rod 26 mounted within the slot-
ted tube 27 having surrounding compression
springs 28 and 29. The upper end of rod 26
may be pivoted directly on stud 13® or it
may be conveniently pivoted, as shown, at
30 on a short arm extension 127 of rod 12
The tube 27 is pivoted to an extension 24’on
pawl 24 and is slotted intermediate of its
ends for clearance of a transverse pin 31 ex-
tending through rod 26 and said slot at each
side, extending beyond the peripheral sur-
face of tube 27 to engage the inner end of
spring 28 and 29 respectively. The alterna-
tive action of springs 28 and 29 on pawls 24
and 112 is the same as that of springs 17
and 18* on pawls 10 and 112 Thus as
shown in IFig. 7 the stud 132 is set on pawl
112 in posttion for forward motion of ratchet
wheel 42, for lifting plunger 2*.  As the op-
erating lever 9% is depressed the pawl 10 rises,
partially rotating wheel 4* and imparting up-
At the
termination of the stroke pawl 24 will have
dropped to a position suitable for engage-
ment with one of the ratchet wheel teeth as
the lever is lifted again, which pawl in turn
advances the wheel in the same direction as
before, so that it will thus be seen that each
pawl operates alternatively, resulting in a
practically continuous rotation of the ratchet
wheel, with both up and down movement of
the operating lever. For the purpose of re-
versing the operation to lower, stud 13* is
shifted to the other end of annular slot19%,
as in Fig. 1, and the automatic movement of
the pawls 10 and 11* is secured and con-
trolled exactly in the same manner as de-
seribed, through the operation of springs 172
and 182, The control of the third pawl 24 is
effected in the same way by the alternate
compression of the springs 29 and 28. Thus
when the lever 9° is near the top of its stroke,
and the stud 132 is in the lowering position at
end of slot 19* to the left side of fulcrum of
pawl 118, the compression of spring 29
throws the pawl 24 into engagement with the
teeth of ratchet wheel 42, while the compres-
sion of spring 18* throws the pawl 10 out of
engagement therewith. A further slight up-
ward movement of the lever releases the
thrust on the holding pawl 11* and the com-
pression of spring 29 re-acting against the
fixed engagement of pawl 24 lifts pawl 11¢°
above the teeth of ratchet wheel 4* and al-
lows the latter to move backwardly as the
lever 9% is lowered. As the lowering motion
proceeds spring 17* is first compressed,

2

bringing pawl 10 into position for engage-
ment with the next tooth. When this en-
gagement occurs the backward movement of
ratchet wheel 4% is arrested and the thrust on
pawl 24 is released. In the meantime the
downward movement of lever §* and pawl
24 has compressed spring 28 which acts, as
soon as pawl 24 is relieved of pressure, to lilt
the latter away from the ratchet tooth with
which it was in engagement. Simultane-
ously the compression of spring 17* (which
had acted to force pawl 10 into engagement
with the ratchet teeth) re-acts alter such
fixed engagement to again lift pawl 11® and
allow the ratchet wheel 4* to move back-

-wardly another interval, following the pawl

10 as operating lever is lifted to its first posi-
tion, when the operation above described is
repeated.

EIn Fig. 8 I show an application of my im-
proved pawl mechanismn to a ratchet bar jack
of the type in which the lifting pawl and
holding pawl act directly on the vertically
movable standard 2*.  In such construction
the lifting pawl 10 may be conveniently
mounted directly on an eccentric 34 turned
on the fulcrum shaft 35 of the operating lever
9>, This lifting pawl 10° is provided as be-
fore deseribed with a projecting arm 10°P car-
rying a stud 14 similar to the stud construc-
tion shown in Figs. 2 and 3, through which
slides the rod 12 pivoted in the movable
stud 13, Said stud 13 is slidingly mounted
in an inclined transverse slot 19* of a remov-
able cap 33 mounted upon the outer portion
of the pivotal terminal of holding pawl 117,
as clearly shown. Springs 17 and 18> arve
adjusted as deseribed to bear against ecither
side of the thimble surrounding the stud 14
and to bear at their opposite ends against
collars 15 and 16°, being arranged and
adapted to operate in the same manner gen-
erally as has been already described, forming
the yielding and alternately acting flexible
connections between the upper and lower
pawls.  With the stud 13" set to the left side
of slot 19" and beyond the pivotal center of
pawl 117 ag shown, the mechanismis adapted
for lowering operation of standard 2> as the
lever 9P is raised. Upon throwing stud 13°
to the right side of slot 19* and to the
other side of pivotal center of pawl 11°, and
downwardly along the said inclined slot,
thereby compressing spring 177, the mechan-

ism is adapted for upward or liftine travel of |
fw)

the standard 2® as the operating lever is de-
pressed. In such construction the lifting
pawl may be readily sccured in the offset ec-
centric portion of fulerum shaft 35 or re-
moved therefrom by means of a separate cap
34 and screws 37 and 38.

In Ifig. 10 I have shown a further modified
construction in which the reversing mechan-
ism is mounted in the raising and lowering
lever itself instead of in the locking pawl.
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Operating lever 9¢ is mounted in the case by
its fulerum 9¢¢ and its inner weight-lifting or
lowering terminal is provided with a fixed
pivoting stud 39 for pawl 10° upon the outer
end of which stud is sleeved a thimble 40
adapted to be rotated one half revolution to
reverse the operation of the pawls. Thimble
40 is provided with a key housing 41 and a
key 42 therein adapted to be inserted by its
inner end in a suitable receiving socket in the
outer end of stud 39, to hold the thimble and
a pivoting extension 43 thereof, in either po-
sition; as shown in full and dotted lines re-
spectively, Fig. 10. 12¢is the lifting stem
for locking pawl 11¢, pivoted to said exten-
sion 43 as shown and extending upwardly
through a stud 19¢ of pawl 11° with an encir-
cling compression spring 17° located between
said stud and a collar 15¢ fixed to the stem.
18¢is a tension spring, secured at one end to
the pawl 11° as shown at the same side of its
pivotal mounting as stud 19° and at its other
end to collar 15° or an extension thereof, as
shown, and designed to draw the pawl into
engagement with the tooth of the ratchet
wheel 4°.

The operation of such construction is simi-
lar to that of the single pawl construction of
Tig. 1. Assuming the standard of the jack
to be lowered and the locking pawl 11¢ and
operating pawl 10° in engagement as shown,
with the stem 12¢ thrust upwardly and
spring 17¢ compressed against stud 19¢, a
slight further raise of pawl 10¢, due to corre-
sponding lowering action of lever 9¢, will
cause holding pawl 11¢ to be released, due to
the intermittent reverse rotation of the
ratchet wheel, and to be thrust upwardly, as
indicated in dotted lines. Raising of lever
9¢ to the uppermost position, as shown in
dotted lines, resulting in lowering of pawl
10¢, will correspondingly lower the engaged
face of the ratchet wheel and also of stem 12¢,
drawing downwardly with it lower end of
tension spring 18°, thereby again throwing
pawl 11¢ downwardly for engagement of the
next on-coming tooth. Upon said tooth
being arrested by the holding pawl, a further
slight downward travel of pawl 10°¢ will
cause its release from the engaged tooth, due
to the tension of spring 18° upwardly on stem
12¢, tending to throw the pivoting bearing
arm 43 around in a direction to disengage
the point of the pawl from the tooth. The
pawl 10¢ will be so held until upon again re-
versing the lever to raise, the tension of
spring 18¢ will be overcome and spring 17¢
again compressed, reversing the pressure on
bearing 43 and again throwing the point of
the pawl into engagement with the next ad-
jacent tooth, to the position at the com-
mencement of the operation just described
which may then be repeated. When it is
desired to reverse the operation to lift the
jack standard, key 42 is withdrawn and

925,855

bearing 43 thrown half way around to the
position shown in dotted lines in Fig. 10,
the key and its housing assuming the posi-
tion shown in dotted lines in Fig. 12. The
distance between stud 19° and bearing 43 is
thereby increased, as in the former construc-
tions, thereby releasing compressive pressure
on spring 17¢ and extending spring 18¢ so
that it is constantly under tension and will
normally hoeld the locking pawl 11° in en-
gaging relation to the ratchet teeth as they
pass successively underneath and away from
the locking pawl. Likewise, the reversal of
bearing 43 and the constant normal tension
of spring 18¢ will constantly exert an in-
ward thrust on lifting pawl 10¢ so that it
will normally engage each successive ratchet
tooth for lifting. The operation will be
readily understood, each downward motion
of lever 9¢ thrusting the ratchet wheel pe-
riphery engaged upwardly, locking pawl 11°
taking a new hold, whereupon lifting pawl
10¢may be likewise given a new hold by rais-
ing the lever, the operation being continued
as long as desired.

In all of the constructions shown, it will be
observed that the operation of the pawls, i.e.,
lifting or lowering pawl and locking pawl are
dependent upon each other by reason of the
resilient intervening spring connections, and
that reversal of the conditions from tension
to compression, or vice versa, will reverse
the relative operations of the pawls as de-
sired. Also that the operation of one or
more of the springs is resultant from the
lengthening or shortening of the distance be-
tween the point of connection on the locking
pawl and the connection with the operating
mechanism.

It will be obvious that the prineciple of the
invention may be variously applied to differ-
ent mechanisms to suit particular conditions
or constructions, and that different arrange-
ments or changes may be made by the skilled
mechanic to utilize the invention, either in
its application to the class of jacks or to any
other mechanism in which it may be em-
ployed; or that other changes or modifica-
tions may be made in the form or arrange-
ment of the yielding connections or in other
details of the invention, but all such changes
are to be considered as within the scope of
the following elaims.

What I elaim is:—

1. In automatic pawl mechanism, a hold-
ing pawl, a lifting pawl, a longitudinally
yielding connection between the two, and
means for actuating the lifting pawl.

2. In automatic pawl mechanism, a hold-
ing pawl, a lifting pawl, interposed yielding
connecting mechanism, means for varying
the distance between the points of attach-
ment of said mechanism with the pawls, and
means for actuating the lifting pawl.

3. In automatic pawl mechanism, a hold-
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ing pawl, a lifting pawl, a yielding connection |
between said pawls arranged to act alter-
nately in compression and in tension depend-
ent on the movement of the lifting pawl,
and means for actuating the lifting pawl.

4. In automatic pawl mechanism, a hold-
ing pawl, a lifting pawl, a yielding connection
between said pawls arranged to act alter-
nately in compression and in tension depend-
ent on the movement of the lifting pawl,
means for shifting the point of adjustment of
the said connection on one of said pawls, and
means for actuating the lifting pawl.

5. In automatic pawl mechanism, a hold-
ing pawl, a lifting pawl, a yielding connection
between said pawls arranged to act alter-
nately in compression and in tension depend-
ent on the movement of the lifting pawl, a
connecting rod pivotally attached to one
pawl and sliding oosely through the connec-
tion to the other pawl, springs interposed be-
tween the sliding connection and fixed points
of the link, and means for actuating the lift-
ing pawl, substantially as described.

6. In automatic pawl mechanism, a hold-
ing pawl, a lifting pawl, interposed yielding
connecting mechanism, means for shifting
the connection of said mechanism with one
of said pawls to vary the action on said pawl,
and means for actuating the lifting pawl.

7. In automatic pawl mechanism, a piv-
oted holding pawl, an actuating element
having a pivoted lifting pawl, interposed

yielding connecting means embodying spring
mechanism, and means for shifting the con-
nection of said means with one of the pawls
from one side of its pivot to the other, sub-
stantially as described.

8. In automatic pawl mechanism, a piv-
oted holding pawl, an actuating element hav-
ing a pivoted lifting pawl, interposed yield-
ing connecting means embodying spring
mechanism, and means for varying the rela-
of the connecting means as to
one of said pawls to change its action on the
other pawl, substantially as described.

9. In automatic pawl mechanism, a piv- |

=

oted holding pawl, an actuating element hav-
ing a pivoted lifting pawl provided with an
arm, yielding connecting mechanism  at-
tached to the holding pawl and engaging said
arm, and spring devices incorporated with
the connecting mechanism, substantially as
described.

10. In automatic pawl mechanism, a piv-
oted holding pawl, an actuating element hav-
ing a pivoted lifting pawl provided with an
arm, yielding connecting mechanism at-
tached to the holding pawl and engaging said
arm, spring devices incorporated with the
connecting mechanism, and means for shift-
ing the point of attachment of the connect-
ing mechanism with the holding pawl, sub-
stantially as described.

11. The combination with a ratchet
toothed element, of a holding pawl, an actu-
ating element having a lifting pawl, and lon-
gitudinally yielding connecting mechanism
nterposed between the holding pawl and the
lifting pawl, substantially as described.

12 The combination with a ratchet
toothed element, of a holding pawl, an actu-
ating element having a lifting pawl, yielding
connecting mechanism interposed between
the holding pawl and the lifting pawl, and
means for shitting the position of attachment
of said connecting mechanism on one of said
pawls, substantially as described.

13. Tn automatic pawl mechanism, a hold-
ing pawl, a lifting pawl, yielding connecting
mechanism between the pawls arranged to
draw the holding pawl toward the iifting
pawl when said pawl is moving away from
the holding pawl, and to thrust the holding
pawl in the opposite direction when the lift-
ing pawl is moving toward it, and means for
actuating the lifting pawl.

Tn testimony whereof I affix my signature
in presence of two witnesses.

FRANK L. 0. WADSWORTH.

Witnesses:
R. M. PASETTI,
C. M. CLARKE.
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