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8 Claims.

This invention is an improvement of my former
device described in Patent No. 1,835,349, issued
Dec. 8, 1931, and while this invention involves a
similar principle as used in the former patented

5 device, its combination and mechanical structure
and operation is entirely different.

The object of my invention is to produce a lock-
ing unit that is adapted to either rotatable or sta-
tionary members, and that can be easily and

19 readily functioned even while the retaining mem-
ber is in motion,

Another object is to provide an automatic lock-

ing device that is especially adapted for installa-
tion within either large or small gears or wheels

15 which control connected rotating shaft members,
that will allow free rotation thereof in either
direction, or will automatically lock the rotating
members in either direction at the will of the
operator.

©0 A further object is to produce an automatic
locking device that may he operative by either
manually applied means during the rotation of an
inclosing member, or by & reverse force applied

~ on the rotatable inclosing member shaft.

5 A still further object is to produce an auto-
matic lock that is simple in construction, easily
and efficiently operated and that can be manufac-
tured at a very low cost.

My improved form of lock is especially adapted

20 to fishing reels, anchor lines, etc., and for me-
chanical machine construction, either stationary
or rotatable members, where locking of some ro-
tatable part is required in one or both directions
of rotation, at some desired interval, or where

33 g reverse application of a drive takes place.

These several objects are attained in the pre-
ferred form by the construction and arrangement
of parts more fully hereinafter set forth.

Similar parts on all drawings are marked by
similar numerals or letters.

Fig. 1 is a plan view of the preferred construc-
tion of the assembly adapted for mounting with-
in rotatable inclosing members showing the gen-

43 eral arrangement of the exterior operating parts.

Fig. 2 is a side view of the assembled device
shown in Fig. 1 showing the locking unit mounted
within a rotatably mounted gear and its connec-
tion to a driven shaft.

50  Fig. 3 is a vertical cross sectional view through
the gear and locking mechanism showing the rela-
tive position of the operating locking members
mounted therein.

Fig. 4 is a plan view of a modified locking cam

35 operative for locking the inclosing casing there-

(Cl. 192—8)

with when displaced by rotations in either direc~
tion.

Fig. 5 is a partial sectional view diametrically
across & locking unit, similar to Fig. 3, when the
locking unit is applied between two rotatably
mounted shafts.

Fig. 6 is a side view of a modified form of the
locking device as applied to a stationary inclosing
member showing its means for mounting, and the
connecting operating members.

Fig. 7 is a sectional view taken on the line 1-—1
of Fig. 6 showing the position of the drive gear
member relative to the inclosed lock cam.

Fig. 8 is a cross sectional view taken on the
line 8—8 of the Fig. 7 showing the general ar-
rangement of the operating parts.

Fig. 9 is also a cross sectional view taken on
the line 89—3 of Fig. 6 showing the connecting
drive bar between the hand crank and the lock
dise.

Fig. 10 is a cross sectional view of the gear hub
taken on line {10—I0 of Fig. 6 showing the oper-
ating means for displacing the lock disc member
when any reverse rota.ting force is applied there-
to.

Fig. 11 is & cross sectional view as taken on the
line 8—8 of Fig. 7 showing a modified or alternate

" means for connectmg the drive gear to the lock

disc.
Fig. 12 is a cross sectional view taken on the
line 12—12 of the ¥ig. 11 showing the drive pin
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connection between the gear and lock disc illus-~

trated in Fig. 11.

Fig. 13 is a plan view showing the detalil of
the disc used in Fig. 12, showing the drive pin
recesses therein,

Fig, 14 is a plan view of an alternate form of
lock disc showing means of applying both direc-
tional locking forces to the lock cam at the same
point.

40

Fig. 15 is a plan view of a further modified -
form of lock cam, operative in both directions, -

and provided with a neutral free section therein.

Fig. 16 is a modified cross section as taken on
the line 8—8 of Pig. 7 showing a modified form
of hand driving member as may be mounted on
the opposite side of the inclosing casing member,
adjacent the gear.

Fig. 17 shows a double edge disc for lock or
brake combined,

In general my locking device comprises 8 semi-
circular shaped locking disc formed with one
receded edge, rotatably mounted within a cylin-
drical chamber provided within' an inclosing

- member, concentric with an axis of rotatlou‘
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: therethfoﬁgh, said locking disc being of a slightly
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- in Fig. 5 of the drawings.
- vided with & cylindrical chamber 4 formed in one

smaller diameter than the inclosing chamber to

‘allow a slight displacement of the disc in the di-

rection of its receded edge. The displacement of

the locking disc is effected by either mechanical -
means through a connected hand crank, or by an.

excentric hub projection of an adjacent rotatable

-member with which the lock disc operates.

When the disc is so displaced by an excentric force
applied thereto, the two members rigidly lock

together and may serve as a coupling between-

the members, or as a rigid locking means there-
for, but when the excentric force is released, the
lock cam member may rotate freely within the
chamber.
- My locking device may be applied within a ro-
tatably mounted member, such as inside a gear
or wheel, or it may be applied within a stationary
casing member rigidly mounted on some suitable
support. I will herein describe the preferred
form of construction as applied to a rotatably
mounted member, with further modifications
thereof as applied to stationary casing members.

I will now describe more fully the detailed con-
struction of my device, referring to the drawings
and the marks thereon. i

The casing member | is made of metal, and is
herein illustrated in the Figs. 1 to 3 as a combina-
tion pulley and gear member rotatably mounted
on a fixed pivot shaft 2. The pivot shaft 2 may
be supported by any rigidly positioned member,
such as a bar 3 illustrated in Figs. 2 and 3, or in
the end of a shaft member 24 as is illustrated
The casing | is pro-

side thereof positioned concentric with the axis
of the pivot shaft 2, and shaft 2 preferably car-
ries a circular, thimbled hub bearing disc 5 fitted

- within the chamber bottom and with the thim-
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bled hub projected through the casing hub bear-
ing, extending slightly outside the said casing hub
end, said bearing disc being free to rotate within
the inclosing recess 4. Within the outer end of
the chamber 4, adjacent the bearing disc 5, is
rotatably mounted, a semi-circular lock disc 6.
Said lock disc is formed of a circular section hav-
ing one receded edge a, providing a semi-circular
bearing section b somewhat greater than a half
circle, the diameter of which is slightly less than
the diameter of the inclosing chamber 4 to allow
for a slight displacement of the lock disc 6 edge-
wise within the chamber in the direction of the
receded disc edge a, sufficient to form a contact
angle between the ends of the disc circumference

‘b and the cylindrical walls of the chamber 4

slightly less than the angle of friction for the two
metals, forming a locking angle therebetween
when excentric pressure is applied to the said lock
disc member or slightly greater angle if it is to be
used as & brake. The center section of the lock
disc 6 is open and formed with one bearing edge
¢, preferably a straight flat wall, positioned par-
allel to a line d as may be extended between the
ends of the disc exterior bearing circumference
b, as illustrated in Fig. 4, and at one side of the
disc center. The opposite internal disc wall e is
curved but with the top distance f slightly less
than the side radius g, and when the lock disc is
operative in one directional rotation only, a stop
shoulder % is provided at the top portion of the
curve. The lock disc 6 is free to rotate within
the chamber 4 when unstrained. Rotatably
mounted on the pivot shaft 2 is a small hand
-crank T formed with an excentric hub projection
8, and is free to turn on the shaft 2, belng posi-

' 2,028,629

tioned thereon with the hub projection 8 inside
the open center of the lock disc 6, capable of
contacting both walls ¢ and e thereof as it is
turned in opposite direction therein, engaging
the straight wall ¢ for displacing and locking the
said disc within the chamber. Said hub projec-
tion also engages the shortened curved wall e at
the top, at the radius f when rotated in the oppo-
site direction on the pivot shaft, slightly lifting
the disc until it retains a perfect concentric po-
sition with the inclosing chamber 4, thus releas-
ing the locking edges of the disc from the recess
walls, and allowing free rotation, or free wheel-
ing, of the gear casing { thereon. The hand
crank is retained in position on the pivot shaft 2
by an end collar 9, or by any other desired means
suitable. If desired, a small retaining ring (0
may be mounted within the outer end of the
chamber opening 4 for retaining the lock disc 6

- in position. Should the casing gear | be inclosed

with an outer casing Il as indicated in the Fig.
3, a light tension spring (2 may be inserted be-
tween the disc face and the casing wall, causing
a slight pressure of the disc 6 on the bearing disc
5 and likewise against the face of the support 3,
producing a frictional resistance for said discs §
and 6, preventing their free rotation when un-
strained, although allowing the casing gear | to
rotate freely thereon. .

When desired, the bearing disc § may b
omitted, and the lock disc 6 rest directly on the
casing chamber bottom, as illustrated in Fig. 5
of the drawings.

When a torsion load is applied externally to the

casing f, either through a belt force i applied on :

the pulley face 13, or a torsion force j applied
to a gear section (4 through a connecting pinion
gear 15 and shaft 16, and the lock 6 is unre-
strained, the casing gear | may rotate freely
thereon in either direction, and allow a spinning
of the connected pinion and shaft I5 and {6.
However, if pressure is applied to the crank han-
dle in a direction as indicated by the arrow in
Fig. 1, causing contact of the hub projection 8
with the interior cam wall ¢, displacing the disc
6 in the chamber 4, said disc and casing will lock
together and both then be rotated by the crank
action as a solid .rotatable member, but which
are released and separated if the crank 7 is ro-
tated in the opposite direction, and which causes
the hub projection 8 to engage the inner cam top
curved wall, lifting and freeing the cam lock con-
tact surfaces. This structure is especially
adapted to the free wheeling type of fishing reel,

for winding up the line in one directional rotation -

of the crank, and allowing it to spin out when
the line is cast. However, if it may be desirable
to make the crank function the lock disc § by
turning in both directions, the inner cam open-
ing is made symmetrical and open on both sides
as illustrated in Fig. 4 also Fig. 15, and used
with a corresponding double hub projection 8z,
operative both ways, as illustrated therewith,

(R

the pressure being applied to the disc interfor

wall, either one side or the other as indicated by ¢

the arrows in Fig. 4. When the excentric pres-
sure is released, the lock disc will instantly free
itself from the lock contact, if the angle formed

between the connecting surfaces is properly se~

lected. Where necessary, to secure a more ef- 7

ficient release of the disc from its locking posi-
tion, a weak release spring (7T may be inserted
in any suitable manner as illustrated in Figs. 1
and 2 as an alternate arrangement to cause a.

slight pressure on the disc edge to aid in return- 7
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ing it to its concentric position within the in-

closing chamber 4 when not engaged by the hub-

projection 8.

A modified form of my device is illustrated in
Fig. 5, applying my locking unit between two
rotatably mounted shaft members 24 and 25, both
being concentric about the same axis. The cas-
ing e and pivot shaft 2a are made integral with
the shaft 24, concentric with the axis thereof,
while the hub projection 8a is integral with the
oppositely positioned shaft 25, but rotatably on
the pivot pin 2a. The lock disc 6a is the same
as in the former case, but with the bearing disc
5 omitted. The operation is the same as hereto-
fore described, and the locking unit functions
as an automatic shaft coupling, uniting the shafts
as a solid unit when torsion is applied so as to
displace the lock cam, or each running inde-
pendent of each other when the cam is released
and in its concentric position. The operation is
exactly the same as heretofore described.

Figs. 6, 7, 8, and 9 illustrate a modified form of
my device applied to rigidly positioned casing
members. The casing {b is herein illustrated as
cylindrical in form and provided with screw holes
18 -therethrough for rigidly attaching same to
any suitable wall support 3b, said casing being
formed with a cylindrical chamber 4b as in the
former case. The lock disc 6b is of the same in-
terior and exterior structure, fitted to the said
chamber and operated exactly as heretofore de-
scribed, except it is provided with a driving recess
18 along the back side thereof, herein shown as a
rectangular shaped recess positioned diametri-
cally across the disc face, intersecting, symmetri-
cally the disc circumference b. A drive bar 20
is fixedly mounted on a drive shaft 2{, at right
angles thereto, shaft 21 being rotatably mounted
concentrically with the chamber 46, and with the
driving bar positioned to fit and engage the driv-
ing recess {9 of the lock cam and rotate the same
therewith but with the cam free to slide thereon.
A hand crank Tb is fixedly mounted on the outer
end of the drive shaft 21, operative by manual
power applied thereto in either direction. At all
times when rotation of the shaft and lock dise is
effected by the crank Tb, because of frictional
resistance between the surfaces of the bar 20 and
disc slot {9 said lock disc will remain concentric
to and rotate freely with the shaft and without
forming a locking contact with the casing. Also
within the casing chamber b is mounted a drive
gear 22, positioned adjacent the inner face of the
lock disc 6b, said gear being loosely mounted on
the drive shaft 2i. The gear 22 is provided with
a hub projection member 8b on the inside face
thereof, of the same construction and position
for engaging the lock disc 6b as heretofore de-
scribed for the crank 7 of Figs. 1, 2, and 3, said
hub projection engaging and operating the lock
disc 6b exactly as heretofore described in the
former case. The gear 22 merely replacing the
crank 7 previously illustrated, said gear 22 rotata-
ble with both lock cam and shaft when the power
is applied through the crank member or by other
mechanical means applied therethrough, and will
readily transmit power to a connected gear 23
mounted on shaft 26 without locking the disc 6b
within the casing chamber 4b. However, if an
excessive torsion load is applied on the shaft 26,
in excess of the crank power, and tending to cause
8 reverse rotation of the gear 22, the gear hub
projection 8b will operate to lock the disc 6b
with the chamber walls as heretofore described
and prevent any backward rotation of the shaft.

3

The lock structure and its operation is exactly the
same as in the former case except the gear 22 is
substituted for the crank 1. This construction
is especially adapted to window lift mechanism,
or any similar device, where a constant load, such
as the weight of a window sash may cause a
backward turning force on the connected shaft

"26. If the device should be installed where it

may be subject to heavy vibrations or shocks, such
as in an operating automobile window, a tension
spring 27 may be mounted in the disc 6b as illus-
trated in Figs. 6 and 7 as an alternate arrange-
ment for more firmly retaining the locking con-
tact between the disc and casing wall, although
not sufficiently strong as to prevent turning of
the disc by the crank member. Likewise to insure
free rotation of the disc 6b in very light instru-
ments the same tension spring 21 as shown may
be installed exactly the same as shown but on the

opposite end of the drive bar 20, engaging the disc . :

to retain it in its free concentric position about
the shaft 21 when the disc is unrestrained.

Figs. 11, 12, and 13 show the same mechanism
as illustrated in the Figs. 6, 7, and 8 but with a

slightly modified connection between the lock disc 2

6c and the gear 22¢, the connection and displace-~
ment means being provided by means of contact
pins 28 fixedly mounted in the inner gear face and
engaging enlarged recess holes 40 formed in the
adjacent lock disc.
p.ace the gear is operative for locking the disc for
either directional rotation, however, either pin
may be removcd making the device operative in
one direction only. - The excentric position of the

pins 28 function exactly the same as the hub pro- °

jections 8b.

Fig. 14 shows a further modification of the
lock disc 6d, the exterior parts being exactly the
same as in the former case, but with the interior

opening modified by a symmetrical V-shaped bot- ¢

tom recess 30 and provided with a V-shaped sad-
dle member 31 which engage the side projections
of the hub 8d as formed on the modified gear 22
heretofore described, and applies the excentric
locking force therefrom in either directional ro-
tation, at the same point on the lock disc mak-
ing the disc operative in both directions. The
operation of the disc is the same as heretcfore
described in the other types of units.

Tig. 17 illustrates a further modification of

the lock disc 8¢ which has a central portion of
the circumference b cut away, providing a dou-
ble set of contact ends x and y. The contact ends
x are the same as in the former discs described

and will seize and lock with the walls of the -

chamber 4b when the excentric pressure of the
hub projection 8c is applied thereto as shown, or
in the reverse position as illustrated by the
dotted lines. The contact ends y are somewhat
extended so as to form an angle of contact with

When both pins 28 are in :

ot

the chamber walls slightly greater than the angle

of friction between the two engaging metals, just
sufficient to prevent seizing or locking of the en-
gaging edges, and will serve as a brake in the

unit. The combination disc is especially adapted ¢

to the coaster brake for the bicycle, the lock side
acting as a direct drive for the wheel, while the
reverse reacts as a brake unit. )

Having fully described my improved automatic

locking device, what I claim as my invention and 7

desire to secure by Letters Patent is:

1. An automatic locking device adapted for en-
gaging two mounted members together, compris-
ing a casing formed with a cylindrical chamber
therein and provided with a center pivot shaft

W3
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therethrough concentric with the casing chamber
axis, a circular lock disc having one receded
edge loosely fitted within the said casing cham-
ber and concentric therewith, but capable of
slight edgewise displacement therein, sufficient to
form a locking angle between the disc edge and
the chamber wall, said lock disc being formed
with an irregular shaped central opening sur-
rounding the pivot shaft, an irregular shaped lock
hub having rotatable means provided thereon,
loosely but rotatably mounted on said pivot shaft,
positioned within the disc central opening, for
engaging the disc opening walls excentrically and
displacing the said lock disc edgewise within the
casing chamber when a force is applied rotatably
in one direction to said lock hub, sufficient to
cause the two members to engage and lock to-
gether. .

2. An automatic locking device adapted for en-
gaging two mounted circular members together,
comprising a casing member formed with a cylin-
drical chamber therein and provided with a cen-
tral pivot shaft therethrough concentric with
the chamber axis, means for mounting the said
casing in a predetermined location, a circular
lock disc having one receded edge loosely fitted
within said chamber, concentric therewith, but
capable of slight edgewise displacement therein,
sufficient to form a locking angle between the
disc edge and the chamber wall, said lock disc
being formed with an irregular shaped central
opening surrounding the pivot shaft, an irregular
shaped lock hub having rotatable means provided
thereon, loosely but rotatably mounted on said
pivot shaft, positioned within the disc central
opening, for engaging the disc opening walls ex-
centrically and exerting an excentric force edge-
wise thereon for slightly displacing said disc
edgewise within the casing chamber in the di-
rection of its receded edge, and causing a pres-
sure thereon sufficient to engage and lock the
two members together when a force is applied
rotatably in one direction to said lock hub.

3. An automatic . locking device adapted for
locking two rotatable members together, compris-
ing a rotatably mounted casing member formed
with a cylindrical chamber in one side thereof,
a circular lock -disc having one receded edge,
loosely fifted within said chamber, concentric
therewith, but capable of a slight edgewise dis-
placement therein, sufficient to form a locking
angle between the disc edge and the chamber
wall, said lock disc being formed with an irregu-
lar shaped central open‘ng surrounding the pivot

shaft, an irregular shaped lock hub having ro- -

tatable means provided thereon, loosely but ro-
tatably mounted on said pivot shaft, positioned
within the disc central opening, for engaging the
disc opening walls excentrically and causing a
slight edgewise disc displacement within the
chamber, sufficient to cause a pressure between
the two engaging surfaces and lock the two mem-
bers together when a force is applied rotatably in
one direction to said lock hub.

4, An automatic locking unit adapted for en-
gaging and locking two rotatable members to-
gether, comprising a rotatably mounted cylin-
drical casing member formed with a cylindrical
chamber therein positioned concentric with the
sald casing rotation axis and provided with a
center pivot shaft extended through the casing
chamber also concentric with the axis of rota-
tion, a bearing disc mounted within the cham-
ber positioned against the chamber bottom wall
&and projected through the casing bearing, a semi-

2,028,639

circular lock disc loosely mounted within the cas-
ing chamber, concentric with the casing axis and
positioned adjacent the bearing disc but capable
of a slight edgewise displacement therein, suffi-
clent to form a locking angle between the disc
edge and the chamber wall, said lock disc being
formed with an irregular shaped central open-
ing surrounding the pivot shaft, an irregular
shaped lock hub having rotatable means pro-
vided thereon, loosely but rotatably mounted on
said pivot shaft, positioned within the disc cen-
tral opening, for engaging the disc opening walls

‘excentrically and exerting an excentric force

thereon for causing a slight edgewise displace-
ment thereof within the casing chamber when
pressure is applied thereto, causing said lock disc
edge to seize the chamber wall and lock the two
members together.

5. An automatic locking unit adapted for en-

gaging and locking two rotatably mounted mem- -

bers together, comprising a rotatably mounted
casing member formed with means for apply-
ing  external power thereto, said casing being
formed with a cylindrical chamber in one side

thereof and having a pivot shaft therethrough -

concentric with the axis of said chamber and
axis of rotation, a bearing disc formed with hub
bearing mounted within the bottom of said cas-
ing chamber and with the hub projected through

the casing bearing, a semi-circular lock disc :

loosely fitted within the chamber adjacent the
bearing disc and concentric with the chamber
axis, but capable of a slight edgewise displace-
ment within said chamber sufficient to form a

locking angle between said disc edge and ‘the .

chamber wall, said lock disc being formed with
a central walled opening therethrough, a crank
member formed with an excentric hub project-
tion rotatably mounted on the pivot shaft adja-
cent the lock disc and with said hub projection
within the lock disc central opening, capable of
engaging with the inner disc walls excentrically
on rotation of said crank, causing an edgewise
displacement of the lock disc within the casing

chamber and when pressure is applied to said .

crank to-cause the disc and chamber wall to lock
together.

6. An automatic locking unit, comprising a
rotatably mounted casing member having means
formed thereon for connecting same to a power
shaft, and having a cylindrical chamber formed
in one side thereof concentric with the axis of
rotation and provided with a pivot shaft there-
through concentric with the casing chamber

axis, a circular lock disc having one receded edge :

loosely fitted within the chamber, concentric
therewith but capable of a slight edgewise dis-
placement therein, sufficient to form a locking
angle between the disc edge and the chamber
wall, said lock disc being formed with an irregu-
lar shaped central opening surrounding the
pivot shaft, an irregular shaped lock hub hav-
ing rotatable means provided thereon, loosely
but rotatably mounted on sald pivot shatft, po-

sitioned within the disc central opening, for en- (

gaging the disc opening walls excentrically and
slightly displacing said disc excentrically in a
locking position when pressure is applied to the
lock hub in one direction, but returning the said
lock disc to its free concentric position when the
crank pressure is reversed. .

7. An automatic locking device adapted for
locking two mounted members together, com-
prising a casing member formed with a cylin-
drical chamber therein and provided with &
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pivot shaft rotatably mounted therethrough con-
centric with the chamber axis, said pivot shaft
being provided with a driving member posi-
tioned thereon insids the chamber and also pro-

vided with power means for causing rotations -

of said shaft within the casing, a circular lock
disc having one receded edge loosely mounted
within the said cylindrical casing chamber, con-
centric therewith but capable of a slight edge-
wise displacement therein sufficient to form a
locking angle between the disc edge and the
chamber wall, said disc being formed with an
irregular shaped central opening and provided
with engaging means for connecting with the
pivot shaft driving member, gear means rotat-
ably mounted on said pivot shaft adjacent the
lock dise, formed with an irregular shaped lock
hub positioned inside the disc central opening
capable of engaging said disc excentrically and

causing a slisht edgewise displacement thereof

in the direction of the disc receded edge when
turning power is applied to said gear for caus-
ing the lock disc and chamber wall to lock to-
gether.

8. An automatic locking unit adapted for lock-
ng a rotatable member within a cylindrical cas-
ing, comprising a casing member formed with a
cylindrical chamber in one side thereof, means

5
provided for rigidly mounting said ecasing fto a
suitable support member, a pivot shaft rotatably
mounted through the casing chamber concentric
with the chamber axis, said shaft heing formed
with g driving bar thereon positioned within the
chamber and also .provided with means for ap-

plying power of rotation to said shaft, a semi--

circular lock disc loosely fitted within the said
chamber, concentric with the chamber axis but
capable of a slight edgewise displacement there-

“in sufficient to form a locking angle between the

disc edge and the chamber wall, said lock disc
being formed with an irregular shaped central
opening and formed with a recess for receiving
and engaging the pivot shaft drive bar, a power
gear rotatably mounted on said pivot shaft adja-
cent the lock disc formed with an irregular
shaped lock hub positioned inside the disc cen-~

10

15

tral opening capable of engaging therewith ex~ -

centrically and apply a force thereto edgewise

of 'said lock disc for causing a slight displacement "

thereof and a locking pressure on-the dise, and

20

spring means mounted therein for engaging the

said lock disc edgewise for retaining same in a
pre-determined position within the casing cham-
ber when said disc is unrestrained.

SKARDON T, SMITH.
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