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Charles B. Pearson, Huntington Park, Calif., as-
signor to Hughes Tool Company, Houston, Tex.,
a corporation of Delaware

Application January 10, 1948, Serial No. 1,573

1

This invention relates generally to ammuni-
tion boosters for use in feeding ammunition to
an autoraatic gun. More particularly this in-
vention relates o a brake assembly associated
with the drive of such a booster, the purpose of
which is toc prevent retrograde motion of the
ammunition belt except when desired and upon
voluntary operation of a suifable brake releas-
ing means.

The hcosier mechanism embodying the pres-
ent invention is comprised of a relatively small
electric motor surrounded by a hollow tubular
sprocket, rotaiably mounted with respect tc the
motor and adapted hy suitakly positioned sprock-
et teeth, to feed a belt of machine gun ammuni-

15 Claims. (Cl. 83-—33)
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ticn over it in the manner of a sprocket chain.

A free wheeling ccnnection is provided between
the motor and the sprocket so that when the mo-
tor is energized, rotary power is delivered irom
the moctor to the sprocket, but when the motor

is unenergizad, the belt may be pulled freely over

the sprocket by the firing action of the gun.
Thus if the electrical system is disabled, making
it impossible 1o energize the motor, the gun may
still be fired in a normal manner. A booster
machanism empodyving the foregoing featires is
disclosed in the co-pending application of Claude
C. Slate, Serial No. 44455 filed May 27, 1542,
now Leiters Patent No. 2,436,404 issued February
24 1948,

The present Invention relates to an improve-:

ment of the hooster mechanism disclosed in the
Slate aprlication, said improvement comprising
an anti-rollback device to prevent retrograde mo-
tion of the ammunition belt. Retrograde motion
of the ammunition belf may take nlace when the
ZUNs are not fring, when the motor is de-ener-
gized, Or when a momentary force, greater than
that exerted by the motor and gun acting in
unisen, is applied in a backward direction to the
beit. One type of anti-rollback  device is dis-
ciosed in 1

che copending application of Leif E.
Jenssen and Joan A, Warren, Serial No. 779,046,
flad October 10, 1547, in which the device is in-
terposed in the train of reduction gearing and
on a shaft extending from the output pinion
which engages the final driven gear.

According to the present invention the anti-
rollback device is incorporated into the free
whneeling connection of the booster transmission
in such a manner that the least possible move-
ment of the ammunition belt will cause the de-
vice to energize and stop the backward rotation
of the belt., The device comprises a coil spring
in continuous Irictional engagement with an in-
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ternal cylindrical surface of the driving member
of the free wheeling connection. In addition, the

anti-roliback device includes selectively operable

means for overcoming the action of the spring
in order to permit backward rotation of the belt
whenever desired.

Therefore, it is an object of the present inven-
tion to provide an ammunition booster having an
anti-roliback device incorporated into the free
wheeling connection of the booster.

It is a further object of this invention to pro-
vide an anti-rollback device concentrically lo-
cated within the driving member of the free-
wheeling cluteh, and tc thus provide a power-
ful, self-energizing one-way brake in the power
train close to the belt moving sprockets.

It is an additional object to locate such a brake
in the power frain where the least possible retro-
grade movement of the ammimnition belt will
cause the bragke to energize and stop the back-
ward rotation of the sprockets and the belt, and
where the brake will not restrain the forward
and independent movement of the bhelt.

It is another object of the invention to provide
a single member which operates as part of the
free-wheeling clut~h, and which also operates as
part of the anti-rollback brake.

It is a2 still further obiect to provide an anti-
roliback brake of the coil spring type which is
self-energized by its own spring tension, and

- which is in constant frictional engagement with
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‘overcome the self-energizing e

an internal cylindrical surface existing within

the driving member of the free~-wheeling clutch.

Still another obiect is to provide means fo
ect of the brake
so as to permit backward movement of the belt
when required:; for example, when unloading the
ammunition from the belt.

For a more detailed description of a booster
mechanism incorporating the present invention,
reference should now be had to the attached
drawings in which: |

Figure 1 is a partially sectioned elevational
view cf an electrically powered booster embody-

ing the present invention;

Tigure 2 is an enlarged exvloded view of por-
tions of the device shown in Figure 1, these parts
being separated to illustrate their individual
shapes;

Figure 3 is a perspective view showing certain
of the parts shown in Figure 2;

Figure 4 is a bottom view of some of the parts

- 0of the device shown in Pigure 1, the view being

taken on the line §—4 in Figur'_e‘ 1:
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Wigure 5 is an elevational section taken on the
line 5—5 in Figure 1,

Figure 6 is a view taken similarly to Figure o
of a modified form of the invention; and,

Ficure 7 is an enlarged elevational section
taken on the line 7—7 in Figure 6.

Referring now to the drawings, and particularly
to Pigure 1 thereof, it will be seen that the booster
embodying this invention comprises an ouver 16~
tatable shell 18 on which are welded or otherwise
secured o pair of aligned tooth members {1 and
i2 adapted to engage ammunition of the type
shown in phantom line in _Figure 1 and identified
by the reference character {3.

The shell 18 is muatably supported on bLall
bearings {5 and {6, the inner races ¢f which are
carried on the housing of an electric motor 17
which is secured to a vertical supporting suriace
{8 and supplied with power by a two conductor
lead 18.

The forward ends (fo the right in Figure 1) ox
shell i0 is additionally supported by a ball bear-
ing 26, the inner race of which is supported on
a fix ed drum-~shaped member 21 secured to a sup-
port plate 22. The ball bearing 20 additionally
serves to align motor 17 coaxially with drum-
shaped member 21.

The motor {7 includes within the forward end
of its housing, a gear reduction 28 indicated 1n
dotted lines in Figure 1 which delivers roiary
power to a forwairdly projecting splined shait 29
which carries affixed thereto, the inner member a7
of a roller-jam overrunning clutech. This ciutch
is of the type shown in the above mentioned
co-nending application, Serial No. 444,795.

The inner clutech member 27 is provided with
o, number of peripheral wedge shaped openings
carrying rollers 28 adapted to engage by jamming
action, an outer clutch member 29 which is at-
tached to, and drives shell {0 and also carries the
outer races of ball bearings 15 and 28. Thus
when motor 17 is energized to drive shaft 26 1n a
clockwise direction (Figure 5) the jamming ac-

tionn of rollers 28 directly couples Inner memkbeer

97 and the outer member 29 of the overrunning
clutch whereby to drive shell {0 in a clockwise
direction.

As vreviously mentioned, the purpose of the
present invention is to plDVlde an anti-roliback
brake so shell i may run freely in a forward,

i. e. clockwise direction, but will be normally :

orevented from rotating in a counterclockwise
direction. This purpose is accomplished by an
assembly of parts best seen in Figure 2. The anti-
roliback brake of this invention comprises a close
wound coil spring 38, the outer peripheral sur-
face 3{ of which is placed in light frictional con-
tact with an inner cylindrical surface 32 of clutch
member 27 when these parts are assembied. One
end of spring 20 is held fixed by a terminal lug
33 positioned in a socket 24 of a stationary kKidney
shaped member 35 to be described more fuily
hereinafter.

Since spring 30 is wound away from Iug 33 in
a clockwise direction, wihien the motor 17 is ener-
oized to drive the shell {0 in a clockwise direc-
tion, the frictional contact of the rotating clutch
member 27 with spring 28 ftends to wrap the
sprine 28 in a direction to reduce its diameter.
Therefore when shell {0 rotates in a clockwiss
direction the frictional contact pressure of spring
30 with clutch member 27 is reduced and cluich
member 27 and shell {0 vermitted to rovate freely.
If however, it is attempted to rotate clutch mem-

bel 27 in a counterclockwise direction, the iric-

tional engagement with spring 38 tends to unwrap
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the same whereby to increase ifs external diam-
eter and jam it against internal cylindrical sur-
face 37 of clutech member 27 and effectively sicep
counter rotation.

In order to take maximum advantage of this
wrapping and unwrapping action of spring &9,
w is desirable that the turns of spring 38 be heid

in close contact with each other and spring 20 be
prevented from elongating axially to sepnarate the
turns. The coils of spring 80 are held in this
closed vosition by a pair of downwardly extend-
ing flanges 36 and 37 formed in Kidney shaped
membear 35, As can be seen in Figure 4, the inner
suriaces r:zf flanges 3§ and 27 are helically shapsad

50 a8 Ho contform fo the end surfaces of spring 32.

The kidney shaped membker 35 is fixed with
respect to the rotating parts of the assembly being
received in a suitably shaped recess 43 formed in
the inner surface of drum-shaped member 2i,
and held in place by a pair of screws 41,

A3 previcusly mentioned, another of the im-

portant features of an assembly of the class under
discus sion, is that the anti-roliback brake be re-

leasable upon occasion, to permit counter rota-

tion of the booster d_l"lve members. It will e
realized that an independent force operating on
coil spring 20 tending to wrap spring 38 and re-
duce its external diameter will effectively dis-
engage the spring from inner ciutch member 27
and permit free rotation of member 27 In either
direction.

This independent wrapping action of spring <8
is accomplished by a core memper &8 rotatably
supported on 2 hub 33 in inner cluich member 21
and positioned within spring 33. ‘The core meinl-
cer &0 is provided with a radial recess 41 into
which an inwardly extending terminal lug 42" of
soring 39 projects. The result of this is that if
core member &1 is rotated in a clockwise direction,
spring 3% is wrapped in a direction to reduce its
diameter whereby to release the anti-rollback
brake. On the other hand, if core member 49 is
rotated in a counterclockwise direction, spring 38
is unwrapned with the result that the brake is
engaged. The rotary bias of spring 38 is such as
to normally move core member 43 to the latter
position, i. e., with the anti-rollback brake en-
gaged Or engageable.

The core member 49 is provided with a crank
nin 42 which projects forwardly through an arcu-
ately slotted opening 43 to the back of fixed drum-
shaped member 2i. An operating lever £5 1S
pivotally carried by a smooth stub end of shaft
28 to permit rocking motion of lever 4% about the
axial center of the booster assembly. The pin £2
is received in a suitable hole in lever £5% so that
motion of the lever in a clockwise dir ection tends
to wrap spring 39. and vice versa. An operating
cable &8 is promdﬂd in order that lever 4% may he
operated from a remote point.

A cover plate B8 is secured to the forward end
of the assembly to seal the interior against for-

eien matter, and additionally tc hold lever &% In
nlﬂce As can be seen best in Figure 2, drum-
shaped member 2! is milled away on its fmwald
surface, as indicated by the numeral 5! wher eby
to receive lever 45.

Tn a modified form of the invention illustrated
in Figures 6 and 7, lever 49 is dispensed with
and a link 88 and the eyes 6f and 62 formed
in the ends thereof, is engaged directly with pin
32 and bhrought out through a suitable slot 53
to be directly connected to operating cable 45.
As in the previous embodiment, cover plate &0
serves to hold link 690 in place. A small coil com-
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pression spring 65 is provided surrounding the
shank of link 58 and anchored in stationary
member 2! whereby to exert a thrusting action
on link 68 to aid counterclockwise rotation of
core member 40 in moving spring 38 to its nor-
mally expanded position.

The invention operates as Ifollows. When
loading ammunition over the booster assembly,
during which operation free rotation in either
direction is desired, tension is applied to operat-
ing cable 45. The result of such tension is to
rotate core member 40 in a clockwise direction,
thus radially confracting spring 3§ and reducing
its diameter whereby to disengage spring 23 irom
interior cylindrical surface 32 of inner cluich
member 27. With the anti-rollback brake dis-
engaged in this manner, shell {6 may be rotatea
in either direction. When shell {§ is rotated
counterclockwise the result is to engage the roller
jammed clutch whereby to rotate inner cluich
member 27 and eventually motor {7 through gear
transmission 25.

When the smmunition meagazines have been
loaded in the manner just described, tension In
the cable 48 is then released, permiiting spring
39 to expand to its normal position in light fric-
tional engagement with surface 32. Such iric-
tional engagement does not prevent the ires for-
ward motion of the bhooster under the power of
the motor, but the instant that backward urging
toraue is applied to tooth member {2, spring 38
is caused to expand radially somewhat, oringing
it into secure engagement with surface 32 and
preventing backward motion.

1t is thus seen that this invention discicses an
anti-rollback brake, opposing any bhackward
urging torque in the booster and self-energized
by its own tension, to prevent any counter ro-
tation of the sprocket or the motor. Further-
more, means are disclosed to selectively overcome
the self-energizing action of the brake so as to
permit free movement of the booster in either

direction, whenever such movement is desired.

While the anti-rollback brake systems shown
and described herein are fully capable of achicv-
ing the objects and providing the advantages
hereinbefore stated, it is realized that they are
capable of considerable modification by those
skilled in the art without deperting from fthe
spirit of the invention. Therefcre the protec-
tion sought is not meant to be limited to the
scope of the forms shown and described, but
rather 1o the scope of the appended claims.

I claim:

1. In an ammunition booster having an am-

munition carrying sprocket and a rotary power
source, a hower transmission for driving the
sprocket from the power source, said transmis-
sion comprising: overrunning clutch means con-
nected between said independent power source
and said sprocket, to drive said sprocket In a
ogiven direction and to permit said sprocket to
run freely in said given direction at a speed
sreater than the speed of said power source, said
clutch means including a rotating member hav-
ing an inner cylindrical surface, stationary sup-
norting means positioned adjaceni sald mem-

ber: an anti-rollback member supported on said

supporting means and normally frictionally en-
gaged with said surface to permit rotation ot
said rotating member in said given direction
but to prevent counter rotation cf said rotating
member: and means operatively connected to said
anti-rollback member for selectively disengaging
said anti-rollback member from said rotating
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member to permit free rotation of said rotating
member in either direction.

2. In an ammunition booster having an am-
munition  carrying sprocket and a rotary power
source, a power transmission for driving the
sprocket from the power source, said transmis-
sion comprising: overrunning clutch means con-

nected between said power source and said

sprocket to drive said sprocket in one direction
and to permit said sprocket to run freely in said
one direction at a speed greater than the speed

of said power source, said clutch means includ-

ing a rotating member having a cylindrical fric-
tion surface: and anti-rollback means friction-
ally engaged with said friction surface to permit
rotation of said member in said one direction
but to prevent counter rotation of sald member.

3. In an ammunition booster having an am-
muniticn carrying sprocket and s rotary power
source, a power transmission for ariving the
sprocket from the power source, said transmission
comprising: overrunning clutch means connected
between said power source and said sprocket o
drive said sprocket in a given direction and to per-
mit said sprocket to run freely in said given dirac-
tion at a speed greater than the speed of said
power source, said cluteh means including a ro-
tating member: anti-rollback means including
ah expansible member in frictional contact with
said rotating member, said expansible member
being expansible upon rotation of said rotating
member in a direction counter to said given di-
rection whereby to increase the pressure of sald
frictional contact and prevent further counter
rotation: and control means engaged with said
expansible member to contract said expansible
member thereby to selectively permig free rota-
tion of said rotating member in either direcvion,

4. Tn an ammunition booster having an am-
munition carrying sprocket and a rotary power
source, a power transmission for rotating the
sprocket from the power scurce In one direction,
said transmission comprising: a rotatable mem-
ber coupled between said sprocket and said power
source for rotating said sprocket in said one ¢gi-
rection said member having an interior cylindri-
cal surface: stationary supporting means ad-
jacent said member; and a close wound coil
spring having one end fixed to said supporting
means and having its exterior suriace in iric-
tional contact with said cylindrical surface, said
spring being wound away from said one end in
said one direction whereby rotation of said mem-
ber in said one direction contracts said spring
to reduce the pressure of said friciicnal contact
while rotation of said member in a direction
counter to said one direction expands said spying
to increase said pressure and stop said counter
rotation. "

5. In an ammunition bkooster having sn an-
munition carrying sprocket and a power source,
a power transmission for driving the sprocket

from the power source, said transmission com-

priging: a rotatable member coupled bherween
the power source and the sprocket for rotating
the sprocket in one direction, said memher hav-
ing an interior cyvlindrical surface; a radially
expansible coil spring having a fixed end, tne
peripheral surface of said spring being in frie-
tional contact with said infterior surface of said
member, said spring being expansible by partial
rotation of said member in a direction counier to
said one direction to increase the pressure of fur-
ther frictional contact and prevent said counter
rotation; and manual control means for disengag-
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ing said spring from said interior surface of said
member, said control means including rotatable
means coupled with the unsecured end of said
spring and rotatable in said one direction 1o con-
from said member and permit free rotation of
tract said spring thereby to disengage sald spring
said member in either direction.

6. In an ammunifion booster having an am-
munition carrying sprockef and a rotary power
source, a power transmission for driving the
sorocket from the power source, said transmis-
sion comprising a rotatable member coupled
hetween the power source and the sprccket for
rotating the sprocket in one direction, said
member having an interior cylindrical suriace:
stationary supporting means adjacent sald mem-
ber and including a bearing rotatably supporiing
said sprocket: a close wound coil spring fixed
at one end o said supporting means and having
its peripheral surface in frictional contact with
said cvlindrical surface, sald spring being
wound away from said cne end in said one
direction whereby rotation of said member In
caid one dirvection contracts said spring to reduce
the pressure of sz2id frictional contact while
rotation of said memker in a dirvection cocunter
to said one direction expands said spring o
increase said pressure and stop sald counier
rotation: and manual control means for disen-
saging said spring from said cylindrical sur-
face, said control means including a core mem-
ner coupled with the unsecured end of said
spring and rotatable in said one direction teo
contract said spring to disengage szid spring
from said rotatable member and permit iree
rotation of said rotatable meimber in either di-
rection, a crank pin on said core inembeyr, and
control cable means operatively connected t0
said pin for rotating said core memoer.

7. ITn an ammunition booster having an am-
munition carrying sprocket and a power source,
a power transmission for rotating the sprocket
from the prower source in one direction, said
transmiscion including: a rotatable member
coupled bhretween the power
sprocket for rotating the sprocket in said ons
direction, said membker having an interior cylin-
drical surface: a radially expansible coil spring
having its peripheral surface in frictional con-
tact with said cylindrical surface of said ro-
tatable member, said spring being expansibie
by rotation of said rotatable member in a di-
rection counter to said one direction to increase
the pressure of said frictional contact ana
nrevent further counter rotation; manual con-
trol means for disengaging said spring Irom
zid cylindrical surface of said rotatable mem-
her, said control means including a core mem-
her coupled with the unsecured end of sald
spring and rotatable in said one direction to
contract said spring to disengage sald spring
from said rotatable member and permit iree
rotation of said rotatable member in either
direction: and an auxiliary spring operatively
connected to said control means to resist the
Gisengaging action of said control means.

2. An ammunition booster comprising: a
cprocket for engaging and moving a belt of
ammunition, said sprocket having a hollow
cvlindrical body; power means positioned within
«aid hollow body, said power means including
2 motor, a shaft coaxial with said body and
reduction gearing for delivering rotary power
from said motor to said shaft; an overrunning
cluteh having a drive member secured to said

source and the |,
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shaft, a driven member secured to said body,
and means positioned bhetween said drive and
driven members for driving said driven mem-
ber from said drive member in one direction
and to permit said driven member to overrun
said drive member, said drive member having
an interior cylindrical friction surface; support-
ing means, positioned adjacent said clutch, for
rotatably mounting said sprocket; anti-rollback
means including a close wound coil spring
having first and second ends and having its
exterior peripheral surface in frictional contact
with said cylindrical surface and, a holding
member secured to said drum shaped member
and secured to said first end of said spring,
said holding member including flanges 10 pre-
vent axial expansion of said spring, said spring
being wound away from said first end in saild
one direction to permit rotation of said drive
member in said one direction but to prevent rowa~
tion of said drive member in a direction op-
posite 1o said one direction; and manual control
means for said spring, said control means in-
cluding a core member coupled with said second
end of said spring and rotatable In said one
direction to contract said spring to disengage
said spring from said cylindrical suriace and
permit free rotation of said drive member In
either direction.

9. In an ammunition booster having an am-
munition-carrying sprocket and a rotary power
source, a power transmission for driving ine
sprocket from +{he source, said transmission
comprising: over-running clutchh nieans con-
nected bpetween said power source and said
sprocket to drive saild sprocket in a given di-
rection and to permit said sprockef to run freely
in said given direction at a speed greater than
the speed of said power source, sald clutch
means including a rotating member having a
smooth friction suriace; stationary supporting
means positioned adjacent said member; and a
vieldable anti-rollhkack mermber supporied on
gaid supporting means, said anti-roiipack mem-
her being in fricticnal engagement with said
suriace to permit rotation of said rotating mem-
her in said given direcvion but to prevent

counter rotation thereot.

10. In an ammunition booster having an am-
munition-carrying sprocket and a rotary power
source, a power transmission for driving the
sprocket from said source, said transmission
comprising: over-running cluicil means con-
nected befween said source ang said sprocket
to drive saild sprocket in one direction and to
permit said sprocket to run freely in said one
direction at a speed greater than the speed ot
said source, said clutch means including a
rotating member; and anti-rollback means
coupled to said rotating member for preventing
rotation of said rotating member i1 a direcoion
counter to said one direction, said anti-rollhack
means including a coil spring having 1is ex-
terior peripheral surface in {rictional contact
with said rotating member, and fixed supporting
means coupled to said spring to prevent axial
expansion of said spring, said spring having
one end secured o said supporting means, said
spring being wound in such direction as to ex-
pand radially upon attempted counier rotation
of said rotating member {¢c prevent said counter
rotation.

11. In an ammunition booster having an am-
munition-carrying sprocket and a rotary power
source, a power transmission for driving the




S

sprocket from saild source, said transmission
comprising: over-running clutch means con-
nected between said source and said sprocket
to drive said sprocket in one direction and to
permit said sprocket to run freely in said one

direction at a speed greater than the speed of

10

rotatable member for preventing rotation of said

. rotatable member in a direction counter to said

said source, said clutch means including a ro-
tating member; anti-rollback means coupled to

said rotating member for preventing rotation
of said rotating member in a direction counter

to said one direction, said anti-rollback means
including a coil spring having its exterior pe-

ripheral surface in frictional contact with said
rotating member, and fixed supporting means-

coupled to said spring to prevent axial expansion
of saild spring, said spring having one end se-
cured to said supporting means, said spring being
wound in such direction as to expand radially
upon attempted counter rotation of said ro-
tating member to prevent said counter rotation;
and Mmeans operatively engaged with an end of
said spring opposite sald one end for selectively
releasing said spring from frictional contact with
said rotating member to permit said rotating
member to rotate freely in either direction.

12. In an ammunition booster having an am-~
munition-carrying sprocket and a rotary power

source, 2 power transmission for driving the
sprocket from the source, said transmission com-
prising: overrunning clutch means connected be-
tween said power source and said sprocket to
drive said sprocket in a given direction and to
permit said sprocket to run freely in said given
direction at a speed greater than the speed of
said power source, said clutch means including a
rotating member having a smooth friction sur-
face; stationary supporting means positioned ad-
jacent said member; a yieldable anti-roliback
member supported on said supporting means, said
anti-rollback member being in frictional engage-
ment with said surface to permit rotation of said
rotating member in said given direction but to
prevent counter rotation thereoi; and control
means operatively connected to said anti-roll-
back member for selectively releasing said anti-
rollback member from said frictional engage-
meént whereby selectively to permit said counter
rotation. |
13. In an ammunition booster having an am-
munition-carrying sprocket and a rotary power
source, a power transmission for driving the
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sprocket from said source, said transmission

comprising: an overrunning clutch coupled be-

tween said source and said sprocket for rotating

said sprocket from said source in one direction,
said clutech including a rotatable member; anti-
rollback means frictionally engaged with said

one direction; and means coupled to said anti-
rollback means for releasing said anti-rollback
means from frictional engagement with said ro-
tatable member o permit said rotatable member
to rotate freely in either direction.

14. In an ammunition booster having an am-
munition-carrying sprocket and a rotary power
source, a power transmission for driving the
sprocket from said source, said transmission
comprising: an overruning clutch coupled Dbe-
tween said source and said sprocket for rotating
sald sprocket from said source in one direction,
said cluteh including a driving member coupled
to said source and a driven member coupled to
said sprocketf; anti-rollback means frictionally
engaged with said driving member for preventing
rovation of said driving member in a direction
counter to said one direction; and means coupled
to said anti-rollback means for releasing said
anti-rollback means from frictional engagement
with said driving member to permit said driving
member to rotate freely in either direction.

15. In an ammunition booster having an am-
munition-carrying sprocket and a rotary power
source, a power transmission for driving the
sprocket from said source, said transmission
comprising: an overruning clutch coupled be-
tween said source and said sprocket for rotating
said sprocket from said source in one direction,
said clutch including a rotatable member; self-
energized means frictionally engaged with said
rotatable member for preventing rotation of said
rotatable member in a direction counter to said
one direction; and means coupled to said self-
energized means for selectively de-energizing
said self -energized means to permit said rotatable
member fo rotate freely in either direction.

CHARLES B. PEARSON.
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