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[57] ABsnlACT 
A keyswitch operator includes a supporting bearing 
block and axially movable keytop and plunger. A cylin
drical plunger is slidably guided between alternating 
flat and conical surfaces about a through bore in the 
bearing block. The flat surfaces provide constant bear
ing guides along multiple axial lines angularly spaced 
about the plunger. The conical surfaces provide draft to 
facilitate removal of a mold after forming of the 
through bore. Both "quiet tactile" and "click tactile" 
modes of operation are available when utilizing the 
keyswitch operator in conjunction with a yieldable 
dome overlying a membrane switch assembly. "Click 
tactile" operation requires the addition of a spring
biased piston to physically engage the underlying 
switch assembly when the plunger has been depressed. 

17 Claims, 6 Drawing Sheets 
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and dome to invert the dome walls. Once the dome 

KEYSWITCH FOR COMPUTER KEYBOARD walls begin to invert the dome exerts less pressure to 
resist the force of the spring and piston. As a result, the 

TECHNICAL FIELD spring accelerates the piston towards the underlying 
This disclosure relates to production and usage of 5 membrane switch assembly. When the protruding por-

mechanically movable keyswitches for computer key- tion of the plunger subsequently bottoms out on the 
boards. membrane switch assembly, it produces a "click" 

BACKGROUND OF THE INVENTION sound. Further d~pression of the plunger is then ab-
sorbed by the. spnng. . 

The present invention arose from an effort to eco- lO The present keyswitch assembly has been designed to 
nomically produce computer keyboards in a manner be readily converted from "quiet tactile" to "click tac-. 
compatible with production plastic molding proce- tile" operation, depending upon the requirements of the 
dures. It also was developed to permit conversion of keyboard user or consumer. 
keyswitch plugers, when used in combination with · 
yieldable domes, from a "quiet tactile" operation 15 BRIEF DESCRIPTION OF THE DRAWINGS 
(where the plunger engages switching elements under it The preferred embodiment of the invention is illus-
through the dome) to a "click tactile" operation (where trated in the accompanying drawings, in which: 
the plunger directly engages the !!witching elements). FIG. 1 is an exploded view of the components of the 

Reciprocating keyswitch plungers require accurate keyswitch operator; 
fixed guide surfaces for ease of operation when the 20 . FIG. 2 is a top. plan view of .the plunger bearing 
keyswitch is manually depressed. In the simplified form shown in FIG. l; 
of keyswitch to which this disclosure is addressed, the FIG. 3 is a bottom view of FIG. 2; 
guide surfaces are present in a bearing block fixed to the 
keyboard framework and overlying the switches or FIG. 4 is a section view as seen along line 4-4 in 
other electronic devices controlled by movement of the 25 FIG· 2; 
plunger. The guide surfaces are located along the inte- FIG. 5 is a section view as seen along line 5-5 in 
rior of a through bore formed in the bearing block. The FIG.2; 
through bore has an axial length adequate to properly FIG. 6 is a section view as seen along line 6-6 in 
support the axially movable plunger. The cross sec- FIG. 2; . . . 
tional configuration of the through bore complement 30 FIG. 7 IS a fragmentary sectional view taken along _ 
the cross sectional configuration of the plunger. . the line 6-6 in FIG. 2, showing insertion of the plunger 

Since molded plastic resins tend to shrink onto inte- into the bearing component; 
rior metal molds used to form bores, it is necessary to FIG. 8 is a view similar to FIG. 7, showing the assem-
provide draft or clearance in the design of the bore bled keyswitch operator; · 
walls to assure mold removal without unplanned diffi- 35 FIG. 9 is reduced scale sectional view similar to FIG. 
culty. However, a drafted bore presents non-uniform 8, illustrating "quiet tactile" usage; and 
clearance along the length of the bore and reduces the - FIG.· 10 is a modification of the assembly shown in 
quality of the sliding fit between the plunger and bear- FIG. 9, illustrating "click tactile" usage. 
ing block. 

The present discovery provides the sliding plunger of 4-0 DETAILED DESCRIPTION OF THE 
a keyswitch operator with bearing surfaces that are PREFERRED EMBODIMENT 
parallel to the plunger axis, assuring that it is accurately The following disclosure of the invention is submit-
guided when the associated keytop is manually de- ted in compliance with the constitutional purpose of the 
pressed. The through bore containing the bearing sur- Patent Laws "to promote the progress o( science and 
faces is also provided with drafted surfaces that facili- 45 useful arts" (Article 1, Section 8). 
tate mold removal. This description pertains to computer keyswitch op-

Computer keyboard technologies involving the use erators in manual keyboards. Such operators activate 
of yi~ldable d~mes provide the designer. with ability to underlying switches or other electronic devices to com-
modify keyswitc~ force curves an~ tactile !eedback to municate operator instructions to computers, calcula-
the ~r. When usmg a d?me overlymg ~switch, such as so tors and other electronic machines that process data 
a pnnted membrane switch, one can either engage the '. . . . _ 
switch through the dome or through a piston protrud- and informa!ion. This p~esent unprove~ent ~rtains to 
ing through the center of the dome. In the first instance, th~ production and design of the rec1proc~ting keys-
which is known as "quiet tactile" operation, the force witch coml?°nents. . . . . 
curve will be dependent upon the design of the dome. It ss The details of membrane ~witch assemblies and yield-
will constitute a relatively "soft" curve, where the force able domes _are w:ell known m compt1;ter ~eyboard tech-
required to depress the keytop will initially increase and nology. It IS believed that the application of the me-
then abruptly decrease as the walls of the dome are chanical com~nents descibed h~rein to co~ventional 
inverted. In the second instance which is known as membrane switch technology will be readily under-
"click tactile" operation, the iniiliu force curve will be 60 standable to those having a background in this field. 
dependent upon the design of the dome, plunger, and While the invention shall be described with reference to 
piston. and upon the spring used to bias the piston membrane switches, it is to be understood that it is 
against the dome. equally applicable to capacitive keyswitch technology 

In the "click tactile" operation the plunger mounts an and to activation of any type of switching technology 
axially movable piston which has an end protruding 65 associated with an underlying support for sending sig-
through the dome actuator. As the plunger is depressed, nals toa computer in response to manual reciprocation 
a spring between the plunger and the piston is com- of a keyswitch between a relaxed position and a de-
pressed until it exerts sufficient force upon the piston pressed position. 
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For reference purposes in this description, the com- The differences between the alternating walls 12 and 

ponents of the keyswitch will be described in relation to 13 can best be seen by comparing FIGS. 4 and 5. In 
their locations along the operative path of movement of FIG. 4, the illustrated sectional view is taken through 
the keyswitch plunger. The relaxed keyswitch position the upright midlines of opposed conical surfaces 13, 
shall be termed its outer position and the depressed s which diverge outwardly along the throuhg bore 11. In 
keyswitch position 3hall be termed its inner position. FIG. 5, the sectional view is taken along the midlines of 
The corresponding axial ends of the keyswitch shall be opposed flat surfaces 12, which are parallel to reference 
arbitrarily labelled "outer" and "inner" in reference to axis Y-Y. The spacing between the diverging opposed 
these position along the keyswitch axis. pairs of conical surfaces 13, measured across axis Y-Y, 

The basic . components of the computer keyswitch 10 is smallest at the inner end of through bore 11 and be-
operator can be viewed in FIG. 1. They include a fixed comes progressively larger toward the outer end of 
bearing block 10 having a protruding section containing through bore 11. Stated differently, the diametrical 
a through bore 11. The through bore 11 is defined by a spacing between opposed flat surfaces 12 is constant 
plurality of wall segments that extend between outer along axis Y-Y from the inner end of through bore 11 
and inner bore ends, shown respectively at the top and lS to its outer end, while the corresponding diametrical 
bottom of FIGS. 4-6. A cylindrical plunger 15 is coaxi- spacing between conical surfaces 13 diverges from the 
ally mouted in the through bore 11 for slidable axial inner end of through bore 11 to its outer end. The small-
movement within it. est diametrical spacing between conical surfaces 13 (at 

The plunger 15 supports a keytop 14 at its outer axial the inner end of through bore 11) is equal to or greater 
end. In most instances, pluger 15 and keytop will be 20 than the diametrical spacing between opposed flat sur-
integrally molded or fabricated. The plunger 15 faces 12. 
projects inwardly from the keytop 14 and is slidably In the illustrated embodiment, there are four sets of 
guided by the interior walls of through bore 11. Recip- surfaces 12 and 13. The adjacent flat surfaces 12 are 
rocating movement ofkeytop 14 and plunger 15 relative perpendicular to one another. The flat surfaces 12 en-
to the bearing block 10 selectively actuates underlying 2S gage the cylindrical plunger 15 along four lines posi-
switches or other electronic devices in the keyboard to tioned 90° apart about reference axis Y-Y. 
communicate data to associated electronic.components The conical surfaces 13 provide diverging walls 
(not shown). · within through bore 11 to facilitate removal of mold 

FIG. 1 also illustrates a piston 26 and biasing spring components from within the through bore 11. They 
23 normally within plunger 15. These optional compo- 30 form sections of a drafted cylinder or conical frustum 
nents will be described below with regard to the alter- for mold removal purposes. The combination of flat 
native modes of using the keyswitch operator. surfaces 12 and conical surfaces 13 provides a through 

It is to be understood that bearing block 10 as illus- bore having relatively close dimensional tolerances for 
trated in the drawings is merely a partial area in a larger guiding purposes, while assuring adequate draft to facil-
keyboard component. A typical keyboard would in- 3S itate mold removal. 
elude a plurality of keyswitch operators. Since they are Angular indexing of keytop 14 and plunger 15 rela-
each indentical in structure, only one has been shown in tive to the bearing block 10 can be achieved by provid-
the drawings for illustrative purposes. In keyboard ing an axial keyway 16 along one of the wall surfaces 12 
structures where individually molded keyswitch opera- or13. In the preferred form illustrated, keyway 16 is 
tors are desired, the bearing block 15 can be individu- 40 formed along the midline of one of the conical wall 
ally molded. surfaces 13. This is most clearly illustrated in FIGS. 2 

The wall segments of through bore 11 in bearing and 3. The keyway 16 extends in an axial direction 
block 10 are centered along a central reference axis parallel to the reference axis Y-Y. It slidably receives 
indicated by lines Y-Y in FIGS. 4 through 8. They a complementary key 17 along the exterior of plunger 
include a plurality of sets of alternating first and second 4S 15 (shown in FIGS. 1, 7 and 8). Key 17 also extends 
wall surfaces respectively indentified by the reference along an axial direction parallel to reference axis Y-Y. 
numerals 12 and 13. Wall surfaces 12 and 13 abut one Key 17 can be sized to loosely fit within keyway 16, 
another along their sides and extend axially between the since precise indexing of keytop 14 relative to bearing 
outer and inner bore ennds in bearing block 10. block 10 is not vital to proper keyswitch operation. The 

The first wall surfaces 12 are flat. They are located in so plunger 15 is releasably interlocked within through bore 
planes parallel to and radially spaced from the reference 11 by engagement of a radial projection 22 within an 
axis Y-Y. The second wall surfaces 13 are sections of axial groove 21. This is best seen in FIGS. 7 and 8, 
a cone that is coaxial with the reference axis Y-Y. · which illustrate progressive entry of a plunger 15 into a 
Surfaces 13 diverge relative to reference axis Y - Y through bore 11. The projection 22 extends radially 
from the inner end of through bore 11 to its outer end. SS inward from one conical surface 13 at the inner end of 

The cylindrical plunger 15 has a constant outside through bore 11. It can be seen in plan in FIG. 3, where 
radius along its full axial length. This radius comple- it is shown in a location radially opposite the keyway 
ments and is just slightly less than the radial spacing 16. Groove 21 on the plunger 15 has an axial length 
between opposed flat surfaces 12 through the reference adequate to accommodate operational movement of 
axis Y-Y; Plunger 15 is slidably guided in bearing 60 plunger 15 relative to the bearing block 10. Its outer end 
block 10 along vertical midlines extending the full is formed as a perpendicular shoulder. Its inner end is 
height of each flat surface 12. Although plunger 15 is formed as a ramp 35 to facilitate removal of plunger 15 
cylindrical and the supporting surfaces 12 are planar, (discussed below). The groove 21 freely receives the 
the provision of at least three sets of alternating wall projection 22, as seen in FIG. 8. 
surfaces 12 and 13 assures that the desired coaxial posi- 6S The complementary projection 22 and ramp 35 
tioning of planar 15 and keytop 14 relative to reference within groove 21 serve as "limit means" on the bearing 
axis Y-Y will be maintained throughout their axial block 10 and plunger 15, respectively, limiting normal . 
travel. outward movement of plunger 15 relative to bearing 
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block 10. Since plunger 15 and bearing block 10 are keyswitch, one can provide for such a feature by adding 
each preferably molded from yieldable plastic materials, the optional piston 26 and spring 23 as seen in FIG. 1 
the plunger 15 can be manually pulled in an outward and FIG. 10. This provides a "click tactile" mode of 
direction from within the through bore 11 when~e- operation for the keyswitch operator. 
moval of plunger 15 is J!.ecessary. Such pulling force S To accommodate reception of the piston 26, an open 
will cause the projection 22 to deflect radially outward coaxial cylindrical bore 24 is formed through the inner 
and the ramp 35 to deflect radially inward. Thus, the axial end of plunger 15, which is opposite to keytop 14. 
keyswi!Ch operato_r can be readily ~mbled or dissem- · The cylindrical piston 26 is axially movable within the 
bled without spec~ tools or connecti<?n pr~edures. cylindrical bore 24. Compression spring 23 serves as 

Because ~f moldmg tolerances and dimensional clear- 10 light "biasing means" operatively connected between 
ances provided betwee!l ~e.plunger 15 and th7 walls of plunger 15 and piston 26 for normally urging the piston 
through bore 11, the mdividual keytops 14 m a key- 26 to a position projecting axially inward beyond 
board may be subjec~ t~ varying degrees of ~~- plunger 15. 
ment ~h~ at rest. This IS countered by the combmation A coaxial cylindrical pin 25 extends inwardly from 
of projection 22 ~t engages the lower end of plunger lS keytop 14 within the cylindrical bore 24. Pin 25 is pref-
15 and the ~vergmg flat s~aces that engage plunger erably molded integrally with plunger 15 and keytop 
15 at ~ ~y spaced position located outward from 14. It is spaced radially inward from the walls of the 
the projec::tion 22. . . . . cylindrical bore 24. Pin 25 serves as a guide to maintain 
~G. 2 IS a plan view illustrating the ~g block 10 the desired coaxial position of piston 26 within the sur-

as viewed fr?~ the front ofa keyboard. It IS to be noted 20 rounding plunger 15. It also is surrounded by compres-
thadi ulart the clomc8lthasurf1t actees ld3trare centerled acdrofiss perpefi nt- sion spring 23 to insure proper axial positioning of 

c p anes . ex n ansverse y an rom ron · 23 all · · f th 
to back, respectively, about the keyboard area. Con- sprmg at positions o .e assembly. . 
versely, the flat surfaces 12 in through .bore 11 have a In. the arran~ement shown m FIG. 10, the IDDer end 
diagonal 45" orientation relative to these reference 2s of P':8ton 26 directly engages the ~ular surface o~ a 
planes. As further described below, the diagonal orien- modified dome 29. The outer ~rtion of dom7 29 m-
tation of flat surfaces 12, together with the interaction ~ludes an open ape~e ~· The IDDer 7nd of piston 26 
of projection 22 with groove 21 when the keys are at mcludes a center ~~o~ection .2~. extendmg thro~gh the 
their rest position, assists in maintaining the keytops 14 ape~~ 33. In. the click tac~e m~~ of operation, the 
in a regular and orderly position in relation to each 30 projection 20 ts loosely received within an aperture 33 
other. · formed t.hrough the center of the dome 29 in place of 

A yieldable dome 27 exerts an outward pressure on the previously-descnbed center b~tton 28 .. 
the plunger 15. Outward movement of plunger 15 is Because th7 . for~e of the sprmg. ~ m the . n<?n-
limited only by the interference between the groove 21 depressed position IS l~ than the btasmg .of resistive 
and projection 22 at the inner end of plunger 15. As a 3S f?rce of ~ome 29, depression of ~eyto~ 14 will cau~ the 
result, plunger 15, when at rest, will tend to pivot about light sprmg 23 to co~press ~gamst piston 26 until the 
ramp 35 as a fulcrum. If groove 21 and projection 22 are force exerted by sprmg 23 1~ sufficient to de~ect the 
oriented toward the front of the keyboard, the outer do~e ~ towar~ the .under~ymg membrane swit~h 30. 
portion of plunger 15 will be biased towards the front of This will result m an mvers10n of the dome 29, with an 
the keyboard. - · 40 abrupt decrease in resistive force from the dome 29 

Since the projection 22 is oriented at 45 degrees be- producing a "breakaway" feel. In addition, sin~e the 
tween the flat surfaces 12, the plunger 15 at rest will do~e 29, after ~reakawa~, exerts less force to ~es1st the 
wedge into the two flat surfaces. The common orienta- sprmg 23, sprmg 23 will then accelerate piston 26 
tion of all plungers in a keyboard will thus bias all. the tow~d the upper surface of me~brane switch 30. The 
plungers toward the front of the keyboard. This inten- 4S resulting engagement between pISton 26 and membrane 
tional biasing effectively limits the effect of molding switch 30 will produce an audible click and positive 
tolerances on the various plastic parts. With the plung- physical contact that can be detected by the user's tin-
ers 15, and therefore the keytops 14, thus biased, the ger. Further depression of keytop 14 will then be ab-
keyboard takes on an orderly appearance. If this biasing sorbed by additional compression of spring 23. 
were not intentionally done, some keytops 14 would be 50 As shown in FIGS. 9 and 10, the keyswitch operator 
angularly oriented in a random, haphazard manner. can be readily configured for either mode of operation 

The elements just described can be used to activate a by either adding or removing the associated piston 26 
keyboard membrane switch 30 fixed to a supporting and spring 23 and utilizing the appropriate dome config-
base 31 in a "quiet tactile" mode of operation (see FIG. uration for biasing it. No other modifications or attach-
9). In this mode of operation, the inner end of plunger SS ments are required to the basic keyswitch operator. 
15 rests upon and engages the outer end of a yieldable In compliance with the statute, the invention has been 
dome 27 directly overlying printed switch elements descnbed in language more or less specific as to struc-
(not shown) in a membrane switch assembly 30. The tural features. It is to be understood, however, that the 
tactile "feel" or force curve encountered by the finger invention is not limited to the specific features shown, 
of a user depressing keytop 14 will be a function of the 66 since the means and construction herein disclosed com-
design of dome 27. This force curve will typically have prise a preferred form of putting the invention into 
an intermediate "breakaway" section, where the resist- effect. The invention is, therefore, claimed in any of its 
ing force suddenly decreases following inversion of the forms or modifications within the proper scope of the 
dome 27. The operation of the underlying membrane appended claims appropriately interpreted in accor-
switch elements will occur when the center button 28 of 65 dance with the doctrine of equivalents. 
the dome 27 engages the membrane switch assembly 30. We claim: 

Because inany users and consumers of computer key- 1. In a keyswitch that is manually movable between a 
boards desire an audible "click" when depressing a relaxed outer position and a depressed inner position: 
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a bearing block containing a through bore centered 

about a reference axis, the through bore being de
fined by a plurality of wall segments that extend 
between outer and inner bore ends; 

the wall segments of the through bore . including a 5 
plurality of alternating first and second wall sur
faces abutting one another along their sides and 
extending axially between the outer and inner bore 
ends; 

the first wall surfaces being flat and located in planes 10 
par8llel to and radially spaced about the reference 
axis; and 

the second wall surfaces being sections of a cone 
centered on the reference axis that diverge from 
the inner bore end to the outer bore end. 15 

2. The keyswitch of claim 1, further comprising: 
a keytop; 
a cylindrical plunger projecting inwardly from the 

keytop, the plunger being coaxially mounted 
within the through bore of the bearing block for 20 
slidable axial movement, the plunger having a ra
dius complementary to the spacing between the 
reference axis and the first wall surfaces. 

3. The keyswitch of claim 2, further comprising: 
an axial keyway formed along one of the wall sur- 25 

faces of the through bore; and 
a complementary axial key formed along the exterior 

of the plunger, the key being slidably received 
within the keyway for angularly indexing the 
plunger about the reference axis. 30 

4. The keyswitch of claim 1, further comprising: 
a keytop; 
a cylindrical plunger having an outer plunger end 

fixed to the keytop and an inner plunger end, the 
plunger being coaxially mounted within the 35 
through bore of the bearing block for slidable axial 
movement relative to the bearing blockand having 
a radius complementary to the spacing between the 
reference axis and the first wall surfaces; and 

limit means on the bearing block and plunger, respec- 40 
tively, for defining a maximum limit of axial move
ment between them. 

5. The keyswitch of claim 4 wherein , the limit means 
comprises: 

a projection extending radially inward from one of 45 
· the second wall surfaces; 
an axial groove formed in the cylindrical plunger at a 

location adjacent to its inner end for receiving the 
projection, the groove having outer and inner 
groove ends separated by an axial length adequate 50 
to accommodate axial movement of the cylindrical 
plunger relative to the bearing block as the keys
witch is moved between its relaxed· and operative 
positions, the groove terminating at its inner end 
across a shoulder that abuts the radial projection to 55 
defme an outward limit of plunger travel when the 
keyswitch is at rest. 

6. The keyswitch of claim 5 wherein the first wall 
surfaces include a pair of converging walls in planes 
that intersect one another along the axial centerline of 60 
the projection so that abutment of the projection and 
groove shoulder will wedge an outer portion of the 
plunger between the pair of converging walls in re
sponse to outward pressure on the plunger. 

7. The keyswitch of claim 5 wherein the shoulder 65 
formed across the inner end of the groove comprises a 
ramp complementary in shape to the projection to facil
itate removal of the plunger from the through bore. 

8. The keyswtich of claim 1, further comprising: 
a keytop; 
a cylindrical plunger having an outer plunger end 

fixed to the keytop and an inner plunger end, the 
plunger being coaxially mounted within the 
through bore of the bearing block for slidable axial 
movement relative to the bearing block and having 
a radius complementary to the spacing between the 
reference axis and the first wall surfaces; and 

an open coaxial cylindrical bore formed through the 
inner plunger end. 

9. The keyswitch of claim 1, further comprising: 
a keytop; 
a cylindrical plunger having an outer plunger end 

fixed to the keytop and an inner plunger end, the 
plunger being coaxially mounted within the 
through bore of the bearing block for slidable axial 
movement relative to the bearing block and having 
a radius complementary to the spacing between the 
reference axis and the first wall surfaces; 

an open coazial cylindrical bore formed through the 
inner plunger end; 

a cylindrical piston axially movable within the cylin
drical bore, and; 

biasing means operatively connected between the 
plunger and piston for normally urging the piston 
toward the inner plunger end. 

10. The keyswitch of claim 9, further comprising: 
a coaxial center projection extending from the inner 

end of the piston; 
a yieldable dome having an aperture in an upper 

surface for receiving the center projection. 
11. The keyswitch of claim 1, further comprising: 
a keytop; 
a cylindrical plunger having an outer plunger end 

fixed to the keytop and an inner plunger end, the 
plunger being coaxially mounted within the 
through bore of the bearing block for slidable axial 
movement relative to the bearing block and having 
a radius complementary to the spacing between the 
reference axis and the first wall surfaces; 

an open coaxial cylindrical bore formed through the 
inner plunger end; and 

a coaxial pin extending inwardly through the cylin
drical bore, the pin being radially spaced from the 
walls of the cylindrical bore. 

12. The keyswitch of claim 11, further comprising: 
a cylindrical piston, the piston being slidably received 

within the cylindrical bore and having a coaxial 
bore that slidably receives the cylindrical pin; and 

biasing means operatively connected between the 
plunger and pistion for normally urging the piston 
toward the inner plunger end. 

13. In a keyswitch that is manually movable between 
a relaxed outer postion and a depressed inner position: 

a bearing block containing a through bore centered 
about a reference axis, the through bore being de
fmed by a plurality of wall segments that extend 
between outer and inner bore ends; 

the wall segments of the through bore including four 
sets of alternating first and second wall surfaces 
that abut one another along their sides and extend 
axially between the outer and inner bore ends; 

the first wall surf~es being flat and located in planes 
that are parallel to and centered about the refer
ence axis; and 
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the second wall surfaces being sections of a cone a projection extending radially inward from the inner 

centered oli the reference axis that diverge from end of the second wall surface radially opposite the 
the inner bore end to the outer bore end. keyway; 

14. The keyswitch of claim 13, further comprising: an axial groove formed in the cylindrical plunger at a 
5 location adjacent to its inner end for receiving the 

a keytop; projection, the groove having outer and inner 
a cylindrical plunger projecting inwardly from the groove ends separated by an axial length adequate 

keytop, the plunger being coaxially mounted to accommodate axial movement of the cylindrical 
within the through bore of the bearing block for plunger relative to the bearing block as the keys-
slidable axial movement relative to it and having a 10 witch is moved between its relaxed and operative 
radius complementary to the spacing between the positions, the inner end of the groove being posi-
reference axis and the first wall surfaces within the tioned on the plunger to abut with the radial pro-
through bore. jection and to prevent further outward movement 

15. The keyswitch of claim 14, further comprising: of the plunger at the desired outer limit of plunger 
an axial keyway formed along the center of one of the 15 travel and being ramped to facilitate removal of the 

second wall surfaces of the through bore in an axial plunger from the through bore. 
dir ti ara1l l t th ti · d 17. The keyswitch of claim 16 wherein the first wall 

ec on P e . 0 e re erence axis; an . surfaces include a pair of converging walls in planes 
a complementary ~ ~ey f?rmed along the extenor that intersect one another along the axial centerline of 

of the P_lunger m a d~ectio.n parallel t~ the r~fe~- 20 the projection so that abutment of the projection and 
ence axis, the key bemg slidably received wtthin the inner end of the groove will wedge an outer portion 
the keyway for angularly indexing the plunger of the plunger between the pair of converging walls in 
with respect to the reference axis. response to outward pressure on the plunger. 

16. The keyswitch of claim 15, further comprising: * * * * * 
25 
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