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This invention relates to ratchet mechanisms
and more especially to ratchet means of par-
ticular advantage in spiral ratchet screw drivers.

A source of annoyance and delay in the oper-

5" gtion of conventional spiral screw drivers is the
fact that when the screw being inserted thereby
is driven to the full extent possibly by recipro-
cation of the handle, it is necessary to run the
spindle completely into the body and _lock'the
same in this collapsed position in order to finish

the insertion of the screw. While such. screw

drivers can be locked at any point in the stroke
against inward movement of the spindle, that
alone is not sufficient since in such locked posi-

15- {ion the spindle can move cutward. This means
that when pressure is applied to the handle, the
handle will back up along the spiral on the spin-
die and also rofate in the d1rect10n in which
the handle is being turned, thus making it nec-

20 essary, ‘should the screw become too dlfﬁqult to
urn at a point when the spindle is partly ex-
tended, to remove the screw: drivér from the

screw, run the spindle into.the body and lock:

the same before the secrew may bé tightened.

An cobject of the invention is the provision of
2 generally improved spiral ratchet screw driver
wherein at any point in the stroke the spindle
may be locked against movement and the driver
used as & fixed driver..

25

30
sion of a screw driver of variable length.

A primary cbject of the present invention is
the provision of improved ratchet mechanism for
locking the ratchet wheels against rofation in
cither direction. .

We have also aimed to provide ratchet means
wherein the pawl and associated parts are formed
to provide positive and smooth action and
wherein the pawl is moved longitudinally to se-
40 1ect the various operating trains and means are
provided for tilting the pawl responsive to such
moevement to engage the fingers thereof.

Other objects and attendant advantages will
hecome apparent to those skilled in the art from
the following description and ’che accompanying
d_rawings in which—

Figure 1 is a side view of a screw driver em-
bedying our invention, the enclesing sleeves be-
‘ng shewn in section;

Fig. 2 is a fragmentary =ect1on through the
ratchel cage showing the pawl in a position to
leck the ratchet wheels against movement in
either direction;

Fig. & is a fuce view of the ratchet cage show-
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A further object of the invention is the provi-

(Cl1. 145—54)

ing a pawl in a position for ratcheting of one
ratchet wheel;

Fig. 4 is a view similar to Fig. 3 showing a
pawl in a position for ratcheting of the other
wheel;

. Fig. 5 is a section on the line 5—5 of Fig. 3;
" Fig. 6 is a section on the line 6—6 of Fig. 4;

Fig. 7'is ‘a section through the ratchet cage
showing a second embodiment of our invention,
the’ pawl being in a position to lock both ratchet
wheels -against movement in either direction

Fig. 8 is a top view of the ratchet wheels and
pawl shown in Fig. 7, showing the pawl in a po-
sition for ratcheting of one wheel;

Fig. 9 is a view similar to Fig. 8 showing the

pawl in a- position for ratcheting of the other ’

wheel;

Fig. 10 is a section on the line 16—10 of Flg. 8;

Fig. 11 is a section on the line 11—11 of Fig. 8;

Fig: 12 is a section through - the ratchet cage
,showmg a third form of our invention, the pawl
occupying a position to prevent rotation of the
ratchet wheels in either direction;

Fig. 13 is a top view of the ratchet wheels and
pawl shown in Fig. 12, the pawl occupying a posi-
tion for ratcheting of the upper wheel;

Fig. 14 is a section on the line 14—14 of Fig.
13, and

Fig. 15 is a section on the line 15—15 of Fig. 13.

The present invention contemplates a screw
driver wherein movement of the ratchet control
button locks the spindle against movement in
the body so that the screw driver is virtually con-
verfed to a fixed screw driver for completing the
driving of a screw. The invention also contem-
plates a screw driver wherein by actuation of the
ratchet control the screw driver may be converted
to a fixed screw driver of variable length. Also
within the contemplation of the invention is
ratchet mechanism of general application but of
particular value in a screw driver wherein 2 pawl
cooperates with a pair of ratchet wheels, the pawl
being shaped to lock the wheels against rotation
in either direction.

" The invention is illustrated as incorporated in
a serew driver such as shown and described in
our copending spplication, Serial No. 675,175, filed
June 10, 1933 the numeral 17 designating a han-
dle carrying a body consisting of a tube 18 and a
ratchet cage 14. A spindie 21 having helical right
and left hand grooves 22 and 23 is supported in
the body for reciprocation therein. The outer
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end of the spindle carries a chuck 24 for holding

a bit 25. A sleeve 26 surrounds the body, and a
sleeve 27 telescoping therewith is supported on

110



19

20

25

30

35

4¢

45

65

7

7w

the chuck and surrounds the spindle. A spring
28 carrying a button 29, which projects through
the sleeve 26, extends from the handle to the
ratchet cage and is held against the tube 18 by
means of a clip 31.

Ratchet mechanism, carried in the cage 14,

serves to control the relative movement between
the body and the spmdle and may take a number .
of forms, three of whichare shown in the draw-"
ings, Figures 1 to 6, inclusive, showing one form, -
~movement and serves to select the whezls which
“-"areto be engaged while the ledges 41 and 42 serv
_to_tiit the pawl to bring the fingers into the de-

Figs. 7 to 11 a second form, and Figs. 12 to 15
a third form.

Referring first to the form shown in: Fig.- 1-6,
ratchet wheels 32 and 33 are posmoned on the

spindle 21 within the ratchet-cage 14 and are”

spaced apart by a spacer 34 pressed into the Wa.lls

of the cage. Splines 30 on the inher surface’
cooperate with the grooves 22 and:23:onthe:spin- -
dle in the usual manner. The ratchet whegls D¢ g
~through accident. In this manner, the opera- 95

are each provided with a hub 35 and teeth“36,
the teeth preferably projecting above the cylin-

drical surface of the hub 35 and the toothed ends.
of the two wheels being in adjacent rexa,tmnsmp-
The cage 14 has a.slob 37 prov1ded w1th longitu-
.dinally parallelly dbposed side edges 38 and. 39.

Ledges 41 and 42 are formed on the cage at the

edges 38 and 39 and project into. the. slot the_‘
ledges being formed in.any convenient manner:
as by swedglng the metal at these pomts A L
\as in abutting relationship, as shown in Fig. 7. Pe- 105
_ripheral shoulders 57 are formed on the opposite.
‘ends of the wheels spaced from the teeth 55. A
pawl, shown to best advantage in Fig. 8, consists .

of & body portion 58 preferably curved, as shown .
in” Fig." 11, having outwardly extending. fingers 113

pawl de51gnated generally by the numeral 43 has
a body portion 44 Whlch is preferably, though

not necessarily, curved laterahy and -with :a pair-

of fingers 45 and 46 at one end bent downward—

1y, as shown at 47, to he in a lower plane than the:

body 44. ‘The boay -of the: pa,wl is . slotted as
shown at 48, to pr ov1de a stop 49 and the Tear: end
of the body 44 is prov1ded with a dependmg ﬁnger

51 arranged to contact the hub.35 of the wheel‘

32. Thebody 44 is aiso prov1ded w1th an opening

52 for the reception of the forward end of the

spring .28 so that by-manipulation of ;the button
29, the pawl may be moved longxtudma,lly between
the positions shown. in Figs. 2,:3 and 4.

The fingers 45-and .46 bear )agaxnst the -side-

edges 38 and 39, respectively; and serve to guide
the pawl in -its longitudinal: movement. The

ledges 41.and 42 are so spaced.longitudinally of-
-desired, have their ends beveled outwardly from
ledge 41 the slot 48 will coincidz with the ledge.
42, thereby permitting the fingers 45 and 46 to
drop downward against the gear teeth 36 of both

the cage that when the finger 45 approaches:the

wheels, as shown in Fig 2. JIn this position, the

inner edges of the fingers 45 and 46 are received .

between the teeth 36 while the outler edges bear

. against the side edges 38 and 39 of the slot 37,

opposite ends of the ﬁngexs engaging the teeth
on opposed wheels. In this position, relative lon-
gitudinal movement between-the spindle 21 and
the cage 14 becomes impossible since neither of
the gears are psrmitied-tc rotate in either direc-
tion in the cage 14. Movem:nt of the button 29
rearwardly from its 1ntermedlate position moves
the pawl 43 into the.position shown: in Fig. 3.
During this movement, the finger 46 rides up onto

. She ledge 42, tilting the finger 46 out of engage-
" ment. Simult aneously, the fingers 45 -and 46 are .
moved longit udmally so that the ends of the fin~-

gers cannot be *nvaged with the w"leel 33. -When
the button 29 is nmoved forward from ifs central
30sition, the pawl is moved inito the .position
shown in Fig. 4. Duhng this loncltudznal move-~

ment, the fingers 45 and 46 are moved away from

the gear 32 and over.the gear 33. Sxmu}taneously

with such movement the forward end of the fin- ]
zer 45 rides up onto the ledge 41, thus tilting the

pawl so that the finger 45 is hfted out of engage-
ment and the finger 46 is moved into engagement.
In this pesition, th2 wheel 33 is prevented from
rotating in a counterclockwise direction, facing
Fig. 6, whereas in the position shown in Fig. 3, the 80
wheel 32 is prevented from clockwise rotation fac-
ing Fig. 5. When the pawl moves into the posi-
tion” shown m Fxg -4, the stop 49 ehgages the ledge
42 to determins this forward position. Thus, the
longitudinal movement of the pawl is & selective 835

sired engagement corresponding with the selec-

-tion“fade by the longitudinal movement of the 90

pawl.? In the positions shown in Figs 3 and 4,

‘the fingers which arz not to be engaged, are posi-
:Hively held out of engagement so that there is no

possibility of their engagement with the wheels

tion_ of the ratchet mechanlem 1s rendered posi-
tive. =
We have shown in Figs, 7—11 mduswe, 3 sec-

.ond form of fhe invention wherein the ratchet
~.wheszls; deglgnated ‘generally by the numerals 53 100

and 54, are pmvmed with gear teeth 55 extend-
ing- above the cylindrical surface of hubs 56, the .
teeth being ‘positioned at one end of the wheels -
and the wheels being positioned with said ends.

59 and 61 at one end ahd 62 and 63 at the oppo-

site end, the fingers bearing along their sides

against the side édges 38 and 39 of the cage slot
37 shown and described in connection with the

modification. of Figures 1 to 6. A pin 64 in the 175 -~
-body is received in the spring 28 for actuation of
_the pawl'by-means of the button 29. The fingers
~.are each bent downwardly, as shown at 65, di-

rectly adjacent the body 58 s0.as to lie in a lower
plane than ths body 58. The iingers 59 and 62 12¢

-at diagonally opposed corners of the body 58, are

longer than the fingers 61 and 63 and may, if

bottom to top, as shown at 66, (Fig. 7). The fin-
gers .61 and 63 have laterally extending projec- 125
tions 67 and .68 at their outer ends, the projec-.
tions being bent upward, as shown in Fig. 10.

When the button 28 occupies its intermediate
position, the pawl occupies the position shown in

. Fig. 7, wherein the porticns of the fingars nearest 135
the body. 58 rest between the teeth 55 of the
‘Wheels, the fingers 59 and 61 engaging the wheel

53 to prevent its rotation in either direction and
the fingers 62 and .63 éngaging the wheel 54 and
likewiss preventing its rotation. When the bul- 3
ton 29 is moved to its rearmost position, the pawl

L]
5

.1s moved longitudinally into the position shown
. in Fig. 8, the outsr end of the finger 59 moving

up the sloping edge 69 of the shoulder 57 and the
lateral projection 68 on the finger 63 moving up 143
the sloping ends of the teeth on the wheel 54.

‘This movement tilts the pawl laterglly about a
Jlongitudinal center, liftihg the fingers 59 and 63
. out of engagement with the wheels and mainfain-
.Ing the finger 62 in engagement with the wheel 4 -
'54. The longitudinal movement of the pawl -

brings the finger 61 over the hub 62 so as {o be
irez of the teeth on the wheel 53. Upon rotation
of the wheels in this position, the finger 59 rides

‘on the hub 57 and the lateral projection 58 of 153
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the finger 63 rides over thé teeth of the gear 54,
thus positively preventing engagement of either
the finger 59 or 63. When the button 29 is moved
forward from its central position, the pawl is
moved into the position shown in Fig. 9, wherein
the fingers 61 and 62 are raised out of engage-
ment and the finger 59 is brought’ into engage-
ment with the teeth of the gear-53. -Here again,
lengitudinal movement of the pawl serves to se-
lect the type of amovernent betwesn the ratchet
cage and the spindle, whereas thé lateral tilting

oi the pawl serves to bring the proper fingers-
In the form*:

_shown in Figures 1-4, tilling movement of the’
1& -

into engagement with the wheels.

pawl is brought about through means positioned
on the ratchet cage, whareas in the present form
the pawl completely rides upon the ratchet wheels
and the tilting movement is brought- about by

~Imeans con the ratchet wheels.

A third form of the invention is shown in

Figs. 12-15, inclusive, wherein the ratchet wheels

are designated by the numerals 71 and 72 having

hubs 73 and teeth 74 extending above the cylin-

drical surface of the'hubs. . End flanges 75 have
a cylindrical surface-of the same radius as the
outer surfaces of ‘the teeth 74.:
wheels are placed with the flanges: in adjacent

spaced relation, the wheels being-spaced by a
spacer 76 secured in the wall of the cage 14. ‘The"

pawl consists of a body 77 having fingers- 78
and 79 at one end connected by a cross-member
81 and fingers 82 and 83 at ifs opposite end also
connected by a cross-member 84 the cross-mem-

bers 81 and 8% being preferably bent upward
‘intermediate their ends, the cross-member 84

being shown in Fig. 15. The fingers 78 -and 83
are bent downwardly, as shown at 80, directly
adjacent to the body 77, while the fingers 79 and
82 are hent downwardly intermediate their ends,

‘a5 shown at 85, providing portions 86 and 87 which

lie in substantially the same plane as the fingers
78 ‘and 83. A pin 88 on the body serves to re-
ceive the spring 28 for holding the pawl in en-
gagement and permitting longitudinal movement
thereof by means of the button 29.

When the button 29 occupies its intermediate
position, the pawl occupies the position shown
in Fig. 12, in which the fingers 78 and 83 and
the portions 86 and 87 of the fingers 79 and 82
ehgage the teeth of bhoth gears, thereby pre-
venting rotation of either gear in either direc-
tion. When the button is removed rearwardly
from its intermediate position, the pawl is moved
into the position shown in Fig. 13. During such
“riovement the finger 83 rides up cnto the flange
75 of the wheel 72, and the cross piece 84 rides
un onto the teeth of the wheel 72 to the position
shovm in Fig. 5, therehy lifting the fingers 82 and
83 out of engagement and tilting the pawl to
aaintain the fingers 78 in engagement. During
this movement, the pertion 88 of the finger 79
also moves cutb of engagement with the wheel 71.
Mevement of the button 29 forward from its
intermediate position engages the finger 83 in

“he same manner, the cross piece 81 then rid-

ing on the teeth of the wheel 71. Thus, in this
form of the inveniion, longitudinal movement
of the paw! serves to select th_e type' of engage-
ment and tilting of the pawl serves to engage
“he fingers with the ratchet wheels to bring about
proper engagement.

Attention is directed to the fact that through
these vawl and ratchet wheel constructions, it
becomes possible to lock the spindle with respect

o the hody of the screw driver at any point in

The -“ratchet

its reciprocation. so that when ~the ' operator
drives in a screw to the point where it is no
longer feasible to use the spiral, it becomes only
necessary ‘to manipulate the button 29 after
which the screw may be tightened by use of the

80

seérew driver as a conventional fixed screw driver.,

Because ‘of the fact that the ratchet wheels in
the: locked ‘position ‘of -the pawl are prevented
from movement in-either direction there is no
tendency for the body to climb up along the

‘ spindle, as in conventlonal types of ratchet screw

drivers.” a

Furthermore, through this constructmn we
have provided what is equivalent to a fixed screw
driver of variable length. That is, by extend-
irig: the- spindle to bring the screw driver to the
desired lerigth ‘and by placing the button 29 in
the locked: posmon, it is possible to have a fixed

the tool. -

Attentmn is- d1rected to the fact that in each
construetion,- the . pawl is ‘of one piece simple
construction and the inactive fingers of the pawl
in-its various positions are positively held out of
engagement so-that there’is no possibility of ac-
cidéntal engagement of these fingers. In' one
form of construction, the pawl is caused to ride

“on" the ratchet cage; in the second form of the

invention, “the pawl is caused to ride on the

-shoulders and’ teeth-of the ratchet wheels which
-serve to accomplish the tilting of the pawl, where-

as in- the ‘third form of construction, the pawl
is caused to ride on the teeth of the wheel, which
are instrumental m bringing about the tilting
of the pawl.

While we have thus described and illustrated
a specific embodimént of our invention, we are

85.

-90°

" screw - dnver of any length within the range of -

95

100

165 -

11%

aware -that numerous alterations and changes -

may be. made therein without departing from the
spirit of the inventiofi or the scope of the ap-
pended claims, m whlch——

We ¢laim: i

1. The ¢ombination in a ratchet tool, of a
spindle; g pair of ratchet wheels mounted on the
spindlé, a ratchet cage enclesing the wheels hav-
ing ‘a longitudinal slof, a longitudinally movable
pawl in said slot having parallelly disposed fin-
gers ‘abutting opposite side edges of the slot ar-
ranged for reception between - the side edges of
the slots, means for moving the pawl longitudi-
nally between whesl selecting positions, and
means for tilting the pawl into selective engage-
ment in said wheels upon such movement.

2. A ratchet wheel comprising a spindle, a pair
of ratchet wheels carried by the spindle, a handle

supporting the spindle, a ratchet cage on the

handle receiving the ratchet wheels and having
a slot, a ratchet pawl in said slot contacting said
wheels, said pawl having opposed parallelly dis-

pesed fingers adjacent the sides of the slots, ;

means for moving the pawl longitudinally, and
means engaging the fingers upon such movement
to tilt the pawl about a longitudinal axis to se-
lectively engage said fingers with the wheels.

3. 'The combination in a ratchet mechanism, of
a spindle, a pair of ratchet wheels mounted on
the. spindle, a ratchet cage enclosing the wheels
having a slot forming longitudinal parallelly dis~
posed side walls, a pawl in the slot having fingers
movable along said walls, means for moving the

“pawl longitudinally between a central locked po-

sition and opposed ratcheting positions, and
means for tilting opposed edges of the pawl upon
longitudinal movement to selectively engage the
fingers with the wheels.

115

126

15¢



16:

20

y]
[#13

30

o2
<«

4ac

48

56

6C

70

75

4 1,971,290-

.4 The combination in-a ratchet:mechanism, fingers engaging both of said wheels and opposed
of a spindle, a pair of ratchet wheels mounted-on' ratcheting positions, -and means for tilting the
the spindle, a ratchet cage enclosing the wheels.: pawl about its.lomgitudinal axis upon said longi-
having a longitudinal slot, & pawl.in the slot hav-: tudinal :movement.to engage and disengage said

. ing parallelly disposed fingers, means for, moving ; fingers. - = - 80

the paw! longitudinally, and means carried on:the. 11.;The combination in a ratchet mechanism,

cage for tilting:one of the fingers into engagement: of & spindle, a: pair of ratchet wheels mounted

with .each wheel for ratcheting -or both -fingers: on.:the spindle, a ratchet cage enclosing the

into engagement with both ,wheels-to.lock the- wheels; having a slot, a pawl in the slot having a

same. - Cn : i st ... .. bodyand a pair of fingers at opposite ends there- 85
5. “The combination 'in .. ratchet mechanism,. of movable along 'said walls, means for moving

of a spindle, a pair of ratchet wheels mounted: the pawl longitudinally between a central locked

on the spindle, & ratchet. cage enclosing: the position -and opposed ratcheting positions, and

wheels having a slot forming longitudinal,par--: cooperating. means carried by the pawl and

=+ allelly disposed side walls, a. pawl in the:slot ha wheels for tilting the pawl about a longitudinal 90

ing fingers movable -along said walls,.means; for- axis upon longitudinal movement thereof to se-
moving the pawl longitudinally between :a;-cen-pnlectively engage the fingers with the wheels.

tral .locked position and opposed ratcheting po--- 12. The combination in a ratchet mechanism,
sitions, means for -tilting .opposed - edges -of -the..of a spindle, a pair of ratchet wheels on the spin-

- pawl upon longitudinal movement thereof:to:se--:dle having upwardly extending shoulders at their 95

lectively engage the fingers with the wheels;.and outer ends, a. pawl in the slot having a body, each
stop means on the pawl for.determining:said.-end thereof having a long and a short finger for
ratcheting positions, ~ -v-r o pos oot oo engagement -with the wheels, the longer fingers

‘6. The’ combination in- a rabtchet- mechanism,-:being -at:diagonally opposed. corners of the hody,

¢ of a-spindle, a pair of ratchet wheels;mounted on.-means for-moving the pawl longitudinally be- 100

the spindle, a ratchet .cage enclosing the wheels:.tween a central locked position in which all of
having- & slot- forming- longitudinally  parallelly -=said fingers. engage - said -wheels and opposed
disposed side;wslls, a pawl in-the slot-having: a-.ratcheting positions.in which one of said fingers
body and a pair of-fingers at one-end thereof::engages one of said wheels, said long fingers rid-

:movable along said walls; means.for;moving. the :-ing ‘onto said-shoulders during said longitudinal 105

pawl longitudinally between:a -central position-.movement. to tilt the edges of the pawl.
with-said fingers-engaging both of: said:wheels and 13..The combination in a ratchet mechanism,
opposed ratcheting positions, and:means-for:dilt- - :of a spindle, a pair of ratchet wheels ‘mounted
ing the pawl about its-longitudinal -axis:upon .on the spindle, a ratchet cage enclosing the wheels
said longitudinal movement to engage and dis---having a longitudinal slot, a pawl in the slot hav- 110
engage said fingers. - . . v o - Ing-a body, each end thereof having a pair of

7. The combination: in a ratchet mechanism, -fingers for engagement with the wheels, means
of a spindle, -a pair -of ratchet-wheels -mounted .for moving the pawl longitudinally between a
on the :spindle; a-ratchet.cage-enclosing .the -central locked position in which all of said fingers
wheels having -a.slot- forming: dongitudinal .par-.. engage said-wheels and opposed ratcheting posi- 115
allelly disposed side walls,.a-pawl in the slot hav-- tions in which one of said. fingers engages one of
ing a body and a pair of fingers at one end there- said.wheels,-and cam means on the ends of the
of .movable along. said -walls, means-for moving wheels operative upon longitudinal movement of
the pawl longitudinally between a central position. the pawl fo tilf the pawl about a longitudinal axis
with said fingers engaging both of-said wheels.. and bring the fingers into and out of engagement. 120 -
and opposed ratcheting. positions, .and ledges on "+ 14.'The combination in a ratchet mechanism,
said cage overhanging said side walls. arranged -. of a spindle, a pair of ratchet wheels on the spin-
to selectively tilt the edges of the pawl by cam.  -dle having upwardly extending shoulders at their
action upon longitudinal movement. thereof - to. outer ends-and .upstanding teeth on their inner
engage and disengage said fingers. . . - . -ends,.a pawl in the slot having a body, each end yg5

8. In a ratchet mechanism having a -ratchet. thereof having a long and a short finger for en-
cage and a pair of -ratchet wheels, a pawl for .gagement-with the wheels, the long finger being
controlling relative movement therebetween com- at diagonally opposed corners of the body, means
prising a body and a pair of parallel fingers in- for moving the pawl longitudinally between s cen-
tegral with one end of the body and lying in a tral locked position on which all of said fingers yg3q
lower plane than the body. o . .engage said wheels, and opposed ratcheting posi-

9. A pawl for ratchet mechanism, comprising tions in which one of said fingers engages one
an arcuate body having parallelly disposed fin- of said wheels, said long fingers riding onto said
gers of substantially equal length integral with -shoulders during said longitudinal movement to
the body at one end, the fingers lying in a lower tilt one edge of the pawl, and lateral projections 135
plane than the body, and a.stop element integral on -said .short fingers arranged to ride on said
with said body. P .. . ‘teeth-to support the opposite end of the pawl.

10. The combination in: a: ratchet mechanism, 15. In a ratchet mechanism, a pawl comprising
of a spindle, a pair of ratchet wheels each having _a body, long and short parallelly disposed fingers
2 hub at one end and teeth extending thereabove on each end of the body depressed from the plane 4,4
at the other end, the wheels being mounted on of the body, the long fingers being diagonally
the spindle with the toothed ends adjacent, a -opposed, and a lateral projection on the end of
ratchet cage enclosing the wheels having a lon- each of the short fingers. )
gitudinal slot, a pawl in the slot having a body, - 16. The combination in a ratchet mechanism,
9 pair of fingers at one end thereof supported of a spindle, a pair of ratchet Wl_leels mounted 145
over the toothed. ends of the wheels, and a de- on the spindle having upstanding teeth, a ratches
pending projection on the other end of the body cage enclosing the wheels having a slot forming
arranged to contact the hub of the wheel to guide longitudinal parallelly disposed side walls, a pawl
the pawl, means for moving the pawl longitudi- in the-slot comprising a body having parallel
nally between a central locked: position with said fingers on- each end connected by a transverse 150
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fMémber at their outer ends, one pair of diagonally
opposed fingers being bent downward adjacent
the body and the other pair being bent down ad-
jacent the outer end, and means for moving the
pawl longitudinally between a central position
with all of said fingers engaging said wheels, and
opposed ratcheting positions, said transverse
members riding onto said teeth to tilt the pawl
and bring the fingers into and out of engagement.

17. In g ratchet mechanism, a pawl comprising
a body, a finger on diagonally opposed corners
of the body, laterally extending cross elements on
the ends of said fingers opposite the body, and
short fingers on the ends of the cross elements
paralleled with the first mentioned fingers, the
fingers and cross elements being depressed below
the plane of the body.

18. In a ratchet mechanism, a pawl comprising
a thin section rectangular open center frame
having a cross bar intermediate its ends, the ends
and portions of each side of the frame being de-
pressed from the plane of the body throughout
two diagonally opposed sides of the frame.

19. The combination in a ratchet tool, of a
spindle, a pair of ratchet wheels mounted on
the spindle, a ratchet cage enclosing the wheels
and having a longitudinal slot, and a pawl in said
slot movable between a locked position and sepa-=

5
rate ratcheting positions to control the rotation
of the wheels, the pawl being shaped and sup-
ported to engage both wheels at annularly spaced
points when in the locked position to prevent
rotation of either wheel, and to engage one of
said wheels in each ratcheting position.

20. The combination in a ratchet mechanism,
of a spindle, g pair of ratchet wheels mounted on
the spindle, each having an annular row of teeth,
a longitudinally movable pawl having two fingers,
the pawl being movable to selectively engage each
finger with a row of teeth for ratcheting in oppo-
site directions and to engage both fingers with
both rows of teeth to lock the wheels against rota-
tion, and means for holding the pawl against lat-
eral displacement.

21. The combination in a ratchet mechanism,
of a spindle, a pair of ratchet wheels mounted on
the spindle, each having an annular row of teeth,
a longitudinally movable pawl having four fingers,
the pawl being movable to selectively engage one
finger in either row of teeth for ratcheting in op-
posite directions, and to engage two fingers in
each row of teeth to lock the wheels against rota-
tion, and means for holding the pawl against lat-
eral displacement.

JOHN HERBERT ABRAMSON.
EDWIN C. SWANSON.
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CERTIFICATE OF CORRECTION.
Patent No. 1,971,290. ’ August 21, 1934.
JOHN HERBERT ABRAMSON, ET AL.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 5, lines 22 and
23, claim 18, strike out the words ' throughcut two diagonally opposed sides of
the frame"; and that the said Letters Patent should be read with this correction

therein that the same may conform to the record of the case in the Patent Office.
Signed and sealed this 25th day of September, A. D. 1934.

Leslie Frazer

(Seal) Acting Commissioner of Patents,
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