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“Phis :invention relates to improvements in
shaft keying and locking cconstructions.

There are many applications wherein it is de-
sired to removably fix a member, such as-an im-
peller, gear, or the like, .omto a driving Shaft.
Heretofore it has been customary to key the im-
peller or like member to the shaff. This served
to prevent rotation of the member on the shaft,
bt it ‘did not alone prevent relative axial move-
ment. As a result, it has been customary. to uti-
lize additional means.such as a cotter pin or nut.

-In eertain eanipment, such as that used in the
food industry, it is of utmost importance that the
use of inaccessible -irregularities such as holes,
seérew threads, corners, grooves and the like, which
might form a lodging place for food particles, be
minimized. - It is also: important that this type
of equipment be designed :for quick and easy dis-
assembly and cleaning.

With the above in mind, it is =2 general object

of ‘the invention to provide a novel -construction
for simultaneously keying an impeller or the like
to @ shaft and for locking said impeller against
axial movement. -
A further object of the invention is to provide
a construction of the class described which per-
mits an impeller. or the like to be readily and
auickly mounted on or remoeved from a shaft.

Another object of the invention is to ‘provide
an improved construction of the «class described
‘having & keying and locking member which is
formed with s key portion and with a resilient
snapring portion, the last-mentioned of which
may be manually snapped into -or out of -opera-
tive position when the key portion is in place, said
snap ring portionserving to prevent displacement
of said keying portion, as well as to prevent dis-
placement of the impeller.

A further object -of the invention is to provide
a construction of the class described which is
easily cleaned and which has no :inaccessible
corners, holes or screw threads in which food par-
ticles may collect.

A further object of the invention is to provide
a construction of the class described which is sim-~
ple in construction, strong and reliable, and easy
to manufacture.

With the above and other objects in view, the
invention .consists of .the improved keying and
locking means, and all of its parts and combina-
tions, as set forth in the claims, and all equiva~-
lents thereof.
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In the drawing accompanying and forming & .

part of this specification, wherein is shown one
complete embodiment of the preferred form of

&
i

the invention, and wherem the same xeference
characters md:cate the same parts in all of the
views:

Fig. 1-is a fragmentary side view of amn aneller
showing "it. keyed -and locked .ento = shaft by
means ‘of one form of improved keying -and lock-
ing member, parts being broken away; =

Pig. 2-is-a fragmentary end view taken approxi-
mately along the line 2-—2 of Fig. 1, the dot ahd
dash lines iHustrating the- keying and “lockmg
member in a relessedposition;

Fig. 8 is a perspective view of the Improved ke_v—
ing and locking -member of Flv‘s 1 a,nd 2 Shuwn
alone;

mg. 4 is o -perspective view ‘of a modified form
of improved keying and locking mrember; and-

Fig. 5 is a fragmentary end view similar to
Pig. 2 but showing the modified form of Keying
and locking member inboth locklng and released
position.

Referring more particularly to the drawing,
the numeral 5 indicates -a shaft which may have
an end portion € of reduced diameter to form 2
shoulder 7. The numeral 8. indicates an impeller

25 or other device having & ltuzb 9 formed with @

smooth, unthreaded bore ) which is -of substan-
tially the same diameter as the portion § of the
shaft 5. The impeller 8 is positioned on the por<
tion § -of the shaft § with one end of the hub 9
inabuiment with theshoulder 7. :

The portion § of the shaft §-is formed wrt:h a
longitudinally extending, substantially semi-cir-
cular groove -or keyway H». The bore 10 of the
hub 2 is formed with a complementary longitudi~
nally extending, .substamtially semi-circular
groove or keyway {2 which, when in registration
with the groove .4 i, forms a cylindrical cavity in
conjunction with said .groove. The shaft 5, ad-
jacent the cuter face.of the hub §, is formed with:
a circumferential groove {3, which may com-
municate. with the .sreoove 4.  If -desired, the
groove (& may -extend completely around the
shaft 5, but satisfactory results have been ob-
tained with.a greove 43 which terminates at about
the point {4 shown in Fig. 2. This point is lo-
cabed -substantially more than . 180° frem the
groove {4 in a counterclockwise dlrectlon (as
viewed in Flig. 2).

An improved keying and locking member 18
is formed with a cylindrical stem or key porfion:
I5 having a diameter substantially equal to the
diameter of the cylindrical cavity formed by -the
registering grooves it and {12. The member 18
is also preferakly formed with an integral lock-
ing-clip or shap ring 46 having spring-like quali~
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tles and whieh is connected to one end of the key
48. The clip 1§ extends in a plane substantially
at a right angle to the axis of the shaft § and
the key (5 and is substantially C-shaped as
shown. The clip 16 has a radius of curvatire
preferably equal to or smaller than that of the
groove 3. At its free end the clip 16 is formed
with a handle portion 1.

To install the keying and locking member 18,
the grooves 11 and 12 of the shaft § and the hub
9 respectively are positioned in registration, and
the cylindrical key 15 is slidably inserted into
the cylindrical cavity formed by said grooves with
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the clip 16 thereof in the dot and dash line po-

sition of Fig. 2. After the key {5 has been in-
serted sufficiently far to bring the clip 16 into
the same plane as the peripheral groove I3 on
the shaft 5, the clip 16 is swung toward the shaft
5 and into the groove 3. During such move-
ment the clip 16 swings about the key 15 as a
pivot. Since the radius of curvature of the clip
16 is equal to or smaller than that of the groove
13 it will be spread apart slightly as it is snapped
into the position on the shaft 5, which is shown
in Fig. 2. This snapping action holds the mem-
ber (4 in operative position and prevents its dis-
placement. - :

When the improved keying and locking device
is-in the operative position shown in Figs. 1 and
2, it -effectively prevents rotation of the hub 9
relative to the shaft'5, and it also effectively pre-
vents' axial movement of the hub 9 relative to
said shaft.. The latter is true because when the
clip 16 is seated in the groove 13, it abuts the
outer face of the hub 9 and prevents outward
movement thereof.

-To remove the keying and locking member 18‘

from its operative position it is only necessary
to snap the clip 16 off of the shaft 5 by grasping

the handle (7 of said elip and swinging it to the

dot and dash line position of Fig. 2. The device
can then be completely removed by slidably with-
drawing the key portion 5 from the cavity in
which it is positioned. The impeller 8 may then
be slid off of the shaft 5.

Figs. 4 and 5 disclose a modified form of im-
proved keying and locking member 18’ which may
be used alternatively with the keying and lock-
ing member 18. The member 18’ has a generally
" V-shaped retaining clip also having spring-like
qualities and which is connected to one end por-
tion of a key 15”. The clip 16’ extends in a plane
substantially at a right angle to the axes of the
shaft § and the key 15’, and has a substantially
straight leg 19 and a leg 20 which is formed with
an arcuate portion 21.
preferably has a radius of curvature substantially
equal to that of the groove 13. A% its free end
the clip 16’ is formed with a handle portion 17.

"The looped portion 22 formed at the juncture
of legs 19 and 20 provides the tensioning required
to urge said legs toward each other when said
legs are forced outwardly, as for example when
the clip 18’ is in installed position on the shaft 5.
When the clip 18’ is removed from the shaft the
legs 19 and 20 are preferably disposed at a smaller
angularity than when said clip is in locking po-
sition on the shaft.

‘When the member {8’ is in keying and locking
position, the arcuate portion 2f of the clip {6’
engages a portion of the groove I3 diametrically
opposite from the grooves i{ and 12. The in-
stallation and removal of the modified form of
keying and locking member 18’ is substantially
the same as that of the member 18. Fig. 5 shows

The arcuate portion 21
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the member. 18’ in keying and locking position,
and the dot and dash lines in said figure show
the clip 16’ swung free of the shaft 5 and in po-
sition to permit withdrawal of the key (5.

It is apparent that the invention provides a
simple construction for positively fixing an ele-
ment, such as an impeller, to a shaft. The im-
proved construction is especially well adapted
for use in the food industry because it does not
require the use of any screw threading either
on the shaft or on the element fixed thereto. In
addition, the improved construction eliminates
inaccessible sharp corners and holes in which food
particles may collect. All of the grooves in the
improved construction are smooth, rounded, and
easily cleaned, and the improved keying and lock-
ing member 14 is also of a shape which simplifies
the cleaning operation.

Various changes and modifications may be
made without departing from the spirit of the
invention, and all of such changes are contem-

. plated, as mdy come within the scope of the
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claims. -
What I claim is: o '
1. In combination, a shaft formed with a key-

- way; an element having a bore within which said

shaft is positioned, said element having g com-
plementary keyway formed in said bore, said
shaft being. formed with a circumferentially
extending groove outwardly of and adjacent one
end of said element; and a keying and locking
member having a stem forming a key rotatably
and removably positioned in said complementary
keyways and having an elongated snap portion
connected at one extremity to said stem, said
snap portion being positioned in said circum-
ferential groove adjacent the end portion of said
bored -element, said latter portion being swing-
able upon rotation of said stem to a position
out of said groove and away from said shaft to
permit removal of said stem from said keyways.

2. In combination, a shaft formed with a sub-
stantially semi-cylindrical keyway; an element
having a bore within which said shaft is posi-
tioned, said element having a complementary
substantially semi-cylindrical keyway formed in
said bore and said shaft being formed with a
circumferentially extending groove outwardly of
and adjacent one end of said element; and a
keying and locking member formed with a sub-
stantially cylindrical keying portion removably
positioned in said complementary keyways and
having an elongated shaft embracing portion
connected to one extremity to said keying por-
tion and removably positioned in said circum-
ferential groove adjacent the end portion of said
horeqd element.

3. In combination, a shaft formed with a key-
way; an element having a bore within which
said shaft is positioned, said element having a
complementary keyway formed in said bore and
said shaft being formed with a circumferentially
extending groove outwardly of and adjacent one
end of said element; and a keying and locking
member formed with a keying portion remov-
ably positioned in said complementary keyways
and having a C-shaped snap-ring portion con-~
nected at one. extremity to said keying portion
and removably positioned in said circumferential
groove .adjacent the end portion of said bored
element. .

4. In combination, a shaft formed with a key-
way; an element having a bore within which
said shaft is positioned, said element having a
complementary keyway formed in said bore and
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said shaft being formed with a circumferentially
extending groove outwardly of and adjacent one
end of said clement; and a keying and locking
member formed with a keying portion rotatably
and removably positioned in said complementary
keyways and having a C-shaped snap-ring por-
tion fixed at one extremity to said keying por-
tion and removably positioned in said circum-
ferential groove adjacent the end portion of said
bored element, said C-shaped snap-ring portion
being swingable out of said groove and away from
. said shaft upon rotation of said keying portion.

5. In combination, a shaft formed at one end
with a substantially semi-cylindrical keyway and
with a circumferentially extending groove; shoul-
der means on said shaft spaced inwardly from
said end thereof; an element having a bore within
which said shaft is positioned with said shoulder
means in abutment with one end of said element
and with the circumferentially extending groove
outwardly of and adjacent the other end of said
element, said element having a complementary
substantially semi-cylindrical keyway formed in
said bore; and a keying and locking member
formed with a substantially cylindrical keying
portion removably positioned in said complemen-
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tary keyways and having a snap-ring portion .

fixed at one extremity to said keying portion and
removably positioned in said circumferential
groove in embracing relationship with respect to
said shaft and in abutment with the adjacent end
portion of said bored element, whereby said ele-
ment is locked against both rotative and axial
movement relative to said shaft.

6. In combination, a shaft formed with a key-
way; an element having a bore within which said
shaft is positioned, said element having a com-
plementary keyway formed in said bore and said
shaft being formed with a circumferentially ex-
tending groove outwardly of and adjacent one
end of said element; and a keying and locking
member formed with a keying portion removably
positioned in said complementary keyways and
having a V-shaped retaining clip, having the ex-
tremity of one of its legs connected to said key-
ing portion said clip having an arcuate portion
removably positioned in said circumferential
sroove diametrically opposite said shait keyway.

7. In combination, a shaft formed with a key-
way; an element having a bore within which said
shaft is positioned, said element having a com-
plementary keyway formed in said bore and said
shaft being formed with a circumferentially ex-
tending groove outwardly of and adjacent one
end of said element; and a keying and locking
member formed with a keying portion removably
positioned in said complementary keyways and
having a V-shaped retaining clip, said clip hav-
ing a substantially straight first leg connected
at its extremity to said keying portion and hav-
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ing g second leg formed with an arcuate portion,
said arcuate portion being removably positioned
in said circumferential groove in abutment with
the end portion of said bored element. :

8. In combination, a shaft formed with a key-
way, an element having a bore within which
said shaft is positioned, said element having a
complementary keyway formed in said bore and
said shaft being formed with a circumferentially
extending groove outwardly of and adjacent one
end of said element; and a keying and locking
member formed with a keying portion removably
positioned in said complementary keyways and
having a V-shaped retaining clip, said clip hav-
ing a substantially straight first leg fixed at the
extremity thereof to said keying portion and
having a second leg formed with an arcuate por-
ticn having a radius of curvature substantially
equal to that of the circumferential groove, said
arcuate portion being removably positioned in
caid circumferential groove diametirically oppo-
site said shaft keyway and in abutment with
the adjacent end portion of the bored element.

9. In combination, a shaft formed with a key-
way: an element having a bore within which
said shaft is pesitioned, said element having a
complementary keyway formed in said bore and
said shaft being formed with a circumferen-
tially extending groove outwardly of and adja-
cent one end of said element; and a keying and
locking member formed with a keying portion re-
movably positioned in said complementary key-
ways and having a V-shaped retaining clip, said
clip having a substantially straight first leg fixed
at its extremity to said keying portion and hav-
ing a second leg formed with an arcuate portion
having a radius of curvature substantially equal
to that of the circumferential groove, said arcu-
ate portion being removably positioned in said
circumferential groove diametrically opposite said
shaft keyway and in abutment with the adja~
cent end portion of the bored element, the an-
gular relationship of the first and second legs of
said clip when removed from the shaft being
normally equal to or less than the angular re-
1ationship of said legs when said clip is in lock-
ing position on said shaft.

JOSEPH 8. KESSLER.
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