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ING. C. OLIVETII & C., S.P.A.,  load is very low and whose ergonomic
behaviour 50 of via G. Jervis 77, 10015 Ivrea, Italy, a body    is uniform
even with materials from different corporate organized and existing under
the laws  batches and treated in equipment having dif- of Italy, do hereby
declare the invention, for   ferent degrees of wear. 5 which we pray that a
patent may be granted to  According to the present invention there is. us,
and the method by which it is to be per-..  provided a, keyboard comprising
a key which  55 formed, to be particularly described in and by . when
depressed, elastically deforms a conduc- the following statement:-      .
tive lamina which thereby goes with a snap: The present invention relates
to an electric    action from a stable configuration to an 10 keyboard
having snap contacts.            unstable configuration and wherein an
electrical There are many keyboards in which the de-   circuit is completed
through the lamina in only  60 pression of a key leads to an electrical
connec-   one of the two configurations, the lamina tion between two areas
of a circuit affected by   having the form of two mutually, transverse the
snap action of metallic laminae.. These  pairs of parallel edge strips
spanned by a di- 15 laminae are very elastic and, for example, are   agonal
strip is bowed in the stable configuration given a bow-shaped or
dome-shaped form. Each  towards the key. .                    65 lamina is
supported at the edges and depression  This structure, when used with a
standard of a key leads to the compression of the lamina   key, provides
very flexible laminae by using rel-.: through an intermediary spring. Its
deformation  atively long strips of limited transverse dimen- 20 into an
unstable configuration leads to the  sions and such that they are not very
sensitive sudden production of a curvature in the oppo-   to changes in the
thickness of the material Also, 70 site direction to that present initially
and to the  the use of simple folds in the lateral strips formation of the
desired electrical connection.   makes the lamina fairly insensitive to the
extent On releasing the key the elasticity of the material  of wear of the
key. 25 overcomes the load of the intermediary spring  The invention will
be described in more. and restores the lamina to its initial stable
detail, by way of example, with reference to   75 form.
..    the accompanying drawings, in which: Known keyboards of this type
have the ad   Figure 1 is a plan view, partially in section, vantage .of
being economical. However, the      of a keyboard embodying the invention;
30  working load of the key is found to be greater   Figure  2 is a
schematic sectional elevation of than that in the best release keyboards,
besides  the keyboard according to Figure  1i..  80 this, the release
behaviour of the individual key     Figure 3 is a section of one key of the
key. depends essentially on the physical and dimen- board, on an enlarged
scale compared with that sional characteristics of the material employed
shown in Figure 1; 35 on the physical and dimensional characteristics
Figure 4 is a bottom.view of the form of key. of the material employed for
the lamina and on  shown in Figure 3;                   85 its processing,
with particular reference to wear  Figure 5 is a perspective view of a
detail of of the stamps used in manufacture. In order to   Figure 4; ensure
uniform wear of different.keys in a    Figure 6 is a section of a detail in
Figure. 4; 40 keyboard, it is generally necessary to test the  Figure 7 is
a work diagram of the key of Fig- keys, which means a considerable increase
in    ure 3;                               90 the cost of the keyboard.
Finally, the present.  Figure 8 is an enlargement of a different values of
the working load exclude the use of .   form of key of the keyboard in
Figure 1; these keyboards in sectors of typing machines  Figure 9 is a view
from below of the form of. 45 and apparatus for data transmission where
the.  key of Figure 8; ergonomic demands by users are very severe.   Figure
10 is a work diagram of the form of  .. 95 The object of the  present
invention is to pro-  key of Figure 8. vide a keyboard with snap-acting
keys which.  With reference to Figure 1, a keyboard with' employ deformable
laminae, whose operating    contacts comprises. a frame 12 provided with  
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2 holes 13 into which are inserted individual keys  and 48 (Figure. 5) are
all downwardly concav 14. The keys 14 rest on the insulating support
which causes the strip 46.to bow downwardly. of a printed 14 circuit 15,
which for each key 14 is  The laina  36 is located in the body 25.   -
furnished with  a pair of conducting areas 17    (Figure 4) with the lug 50
engaged therewith by 5 and 17a. The keyboard finally comprises a bot-
bearing on edge .65. The lug 50 is shorter than torn closure 18; screws 20
to hold the different  lug 49 and it is lodged in a comer groove 60 parts
together and a rubber lining 21 renders   and with parts of the strips 47
and 48 next to the return to rest of the keys 22 noiseless.  the lug 50
resting downwards against twolugs. Eaclikey 14 (Figure 3) comprises a body
25,  61 of the body 25. The lug 49 is lodged in a 10 substantially
parallelepipedal. with a square    groove 62 and may be held by two lugs 63
of  - section . having bevelled corners internally  the body 25 without
being prevented in its up hollow and having an open bottom. This body
ward movement. The comer strips 44 at the. 25 is provided, in its upper
portion, with a,    ends of the diagonal strip 46 bear against two reduced
cylindrical part 26, and in its lower    corresponding inclined surfaces 64
of the body 15 part and internally with two  rectangular section  24, which
cause further bowing of the strip.   80 guides 23 (Figure 4), which guide
in a sliding.    46 and  the raising of the actuator 29.and shank manner a
key shank 27 supporting a key button  27. 22 (Figure 3). In a cavity 28 of
the shank 27  The keys 14 are assembled in the keyboard there'slides an
actuator 29, which is urged    by inserting the cylindrical parts of the
bodies 20 downwardly by a spring 30.  Two arms 31 of   25 in the holes 1 3
(Figure 1) of the frame 12   85- the actuator 29 are guided in grooved
flanges   with a small lug 70 engaged in a corresppnding 33 of the shank 27
and can be stopped by these  notch 71. Through two windows 67 (Figure 6) by
means of two lugs 32, while'. two stops 34  in the bodies 25, through the
surfaces 39',         h are provided to hold towards the base two arms
protrude upwards upper extensions 68 of the 25 35 of the shank 27. The
lower part of the body   arms 35, which thus bear against the rubber  90 25
houses a metallic lamina 36  which, by com-  lining 21 instead of by the
surfaces 39. Having pressing the. spring 30, normallyholds the key
arranged the printed circuit 15 (Figure 3) 22 in the raised position, with
a crossbar 38'of   against the lower edges of flanges 25, (Figure 2) the
arms 35 held against a check surface 39 of:  the contactpads 53 rest
elastically on the areas 30 the body 25.
17a while the pads 52 face the areas 17 (Fire   .. The actuator 29, the
shank 27 and the body   1). The screws '20, screwed through holes 73 25 are
of thermoplastic material and are assem-  (Figure l) hold all parts
together The key bled in a very simple manner. In particular,  buttons 22
are then fitted onto the shanks 27. having.inserted the spring 30 in the
cavity 40 of     With further reference to the  diagram of Fig 35 the
actuator 20, the latter is inserted in' the cav-  ure 7,  showing the force
in' grams as a funtion 1O0 ity 28 of the leg 27. The lugs 32 of the arms 31
of the displacement of the key 22 expre ssedin are sprung apart by the
edges of flanges 33,    mm,; the key 14 is normally pushed upwards whereby
the arms 31 enter corresponding     against the stops by a .force generated
by   fi grooves 41. The shank 27 is in turn inserted in    lamina 36 of
about 20gm  Initial depression of 40 the bottom of the body 25, guided by
two lugs   key 14, line 80, induces gradual compression of 105 42 in the
guides 23. By pressing the. arms 35   the spring 30, with a rising force on
the key   14 against the stops 34 the latter are overcome,    until there
is a sudden' yield  of the diagonal thus completing the assembly of the
parts.  strip 46 of the lamina 36, at a force of about 60 With reference to
Figures 4 and 5, the    gin, line 82 and at a depression of about2 6 45
lamina36isshearedfrom  aspringsteelribbon    mm for the key 14. At this
pointthere occurs   110 of 0.1  mm thickness.  '                    the
snap contact of the pad 52 (Figure 3) on The lamina is of generally square
outline but  the area 17 aid unfailing electrical contact is  - with
bevelled corners and comprises two oppo-   made between the two areas 17a
and 17. The '. site and parallel edge strips 47 and two opposite  spring 30
lengthens and -the load decreases; 50 and parallel edge strips 48 connected
by  four   further depression of the key14 to atravel of   115 corner
strips 44 at 45 to the edge strips. Two    about 4mm, line 83, causes a
further increase generaly triangular windows 45 are cut through  of the
load  on the key without any other the lamina so that two  diagonal
opposite corner  practical effect. Later release of the key, line 84.
strips are spaced by a diagonal strip 46. Lugs 49  by extending  the spring
30, lowers the load on 55 and 50 project outwardly from the'other two  the
key 4-down to a value of about 30 gm and  120 comer strips. Each edge strip
has a bend line 51   a position of about 1.5 mm, at which the elastic 



across the width of the strip nearer to the   reaction of the lamina
36overcomes the action coner strips with lugs' than he corner strips    of
the spring 30 on the actuator 29, with a snap with lugs than  the corner
strips which 'are  action which returns the strip 46 to its initial 60
spanned by the diagonal strip 46. On the  under-  confirmation and
compresses the spring, thus    125 side of the lamina at the centre of the
diagonal   making the load on the key 14 increase, line 85.' strip 46 and
in the lug 49 are soldered contact     Further release of key 22 leads to
final lowering pads 52 and 53 respectively for contact with    of the
normal rest conditions, with the cush- the printed circuit areas 17 and
17a.      ioned and silent abutment oftheprotrusion 69., 65    The bends 51
of the two pairs of strips 47  of the shank 27 against the rubber lining
21.    130    3                                  1 602 763
3 In consistent lots of laminae 36, coming  and the second contact not
represented in the from various parts of steel stock and produced
diagram, occurs at about 4.8 mm depression of by presses having different
degrees of wear, the  the key 89. ergonomic conditions of key functioning
des-  The shank 91 can be mounted in the body 5 cribed above having turned
out to be closely    90 in a position rotated by 180 with respect to 70
comparable among themselves. The forces on   that described, thus
positioning the rigid the keys 14 for snap deformations of the  actuator 93
above the first lamina 36 and the laminae 36 and for the contact are
sufficiently   actuator 31 above the second-lamina. The pro- low, the
extent of travel is equal among them,   trusion 101 and 102 of the arms 99
and 100 10 and comparable respectively with analogous    protrude from the
holes 104 and 105 respec-  75 loads in the best electromechanical
keyboards.  tively of the body 90. With this arrangement it As a result,
this type of keyboard may also be   is possible to obtain, on two different
pairs of used in typewriters, without any appreciable    adjacent areas 17
and 17a normal and "repeat" difference being noticed by the operators with
functions. 15 respect to motor powered keyboards.       WHAT WE CLAIM IS-
80 With reference to Figure 8, there is shown at  1. A keyboard comprising
a key which, 89 another form of key according to the inven-  when
depressed, elastically deforms a conduc- tion which may also be used to
obtain special   tive lamina which thereby goes with a snap functions such
as "repeat". This comprises a    action from a stable configuration to an
un- 20 parallelepipedal body 90 with a rectangular sec-  stable
configuration and wherein an electrical  85 tion, having the same width as
the body 25 but  circuit is completed through the laniina in only twice the
length, which houses two laminae 36   one of the two configurations, the
lamina In the manner already described for the body    having the form of
two mutually transverse 25. The shank 91 of the key 88 is also guided
pairs of parallel edge strips spanned by a di- 25 by rectangular guides 23
of the body 90, and is  agonal strip, the edge strips having permanent   90
lengthened in form. This is provided on one    bends set into them such
that the diagonal stirp side with a cylindrical body 89 with a cavity in
is bowed in the stable configuration towards which are lodged the spring 30
and the actuator  the key. 31 in contact with the laniinae 36, as described
2. A keyboard according to Claim 1, 30 above for the form 14. On the other
side, the    wherein the lamina co-operates with the two   95 shank 91 has
a rigid actuator 93 arranged above  conductors of which one is permanently
con- the second laminae 36 at a distance greater than  tacted by a first
contact on the lamina adjacent the stroke required by the leg 91 to make
the    one end of the diagonal strip, a second contact first laminae 36
snap down.               on the lamina the central region of the diagonal
35  In its central part the shank 91 is provided    strip being spaced from
the other conductor in  100 with a cylindrical central cavity 94, in which
is  the said stable configuration but making con- lodged a small cylinder
95, this also being hol   tact therewith in the unstable configuration. low
and urged away from the key button 88 by  3. A keyboard according to Claim
2, a spring 96. Two U-shaped arms 97 of the small  wherein the laniina is
housed inside a hollow 40 cylinder 95, by means of two pairs of lugs 98,
body of internal section corresponding substan- 105 opposed by two pairs of
shoulders 86 of the    dally to the outline of the lamina but with the
shank 91, prevent exit of the small cylinder 95   second contact on a lug
projecting at a comer from the cavity 94. The shank 91 finally has    of
the lamina through an aperture at a corner of two horizontal arms 99 and
100 (Figure 9)  the hollow body. 45 which come out radially from the body
89 and  4. A keyboard according to Claims 1, 2 and  110 the actuator 93, at
45[err] to the horizontal axis of  3 wherein a single key actuates two
lamanae, 



the body 90. These arms 99 and 100 are pro-    one through an actuator
resiliently coupled to vided with two upper parts 101 and 102 which   the
key and the other through an actuator fixed protrude through the windows
103 and 104 of   to the key. 50 the body 90 and are stopped by the rubber
lin  5. A keyboard according to Claim 4,  115 ing 21 of the keyboard.
wherein the single key acts on one lamina by Referring again to the diagram
of Figure 10,  way of an actuator resiliently connected to the normal
depression of key 88 leads initially to    key by a spring and acts on the
other lamina, contact of lamina 36 below the actuator 31, as   by way of a
second actuator fixed to the key, 55 previously described, until the base
105 of the    only after the first lamina has been snapped   120 small
cylinder 95 is held against the support of   into its unstable
configuration, a second spring the printed circuit 15. Further lowering of
the    being arranged to increase the resistance of the shank 91, as it
approaches the small cylinder    key when the key has been depressed far
95, compresses the spring 96 and then brings    enough to snap the first
lamina into its unstable 60 the rigid actuator 93 into contact with the
configuration.                         125 other lamina 36, snapping it
down to contact  6. A keyboard according to Claim 5, the pad 52 with the
underlying area 17. The    wherein the key is mountable in either of two
pre-load of the spring 96, line 110 equal to  orientations related by a
rotation of 180[err], the about 8 times that of the spring 30 gives the
first and second actuators actuating first and 65 feeling of execution of
the function "repeat"   second ones respectively of the two laminae in  130
3                                   1 602 763
3 In consistent lots of laminae 36, coming  and the second contact not
represented in the from various parts of steel stock and produced
diagram, occurs at about 4.8 mm depression of by presses having different
degrees of wear, the  the key 89. ergonomic conditions of key functioning
des-  The shank 91 can be mounted in the body cribed above having turned
out to be closely   90 in a position rotated by 180 with respect to 70
comparable among themselves. The forces on   that described, thus
positioning the rigid- the keys 14  for snap deformations of the  actuator
93 above the first lamina 36 and the laminae 36 and for the contact are
sufficiently   actuator 31 above the second lamina. The pro- low, the
extent of travel is equal among them,   trusion 101 and 102 of the arms 99
and 100 10 and comparable respectively with analogous    protrude from the
holes 104 and 105 respec-  75 loads in the best electromechanical
keyboards.  tively of the body 90. With this arrangement it As a result,
this type of keyboard may also be   is possible to obtain, on two different
pairs of used in typewriters, without any appreciable   adjacent areas 17
and 17a normal and "repeat" difference being noticed by the operators with
functions. 15 respect to motor powered keyboards.      WHAT WE CLAIM IS-
80 With reference to Figure 8, there is shown at    1. A keyboard
comprising a key which, 89 another form of key according to the inven-
when depressed, elastically deforms a conduc- tion which may also be used
to obtain special   tive lamina which thereby goes with a snap functions
such as  repeat". This comprises a    action from a stable configuration to
an un- 20 parallelepipedal body 90 with a rectangular sec-  stable
configuration and wherein an electrical  85 tion, having the same width as
the body 25 but  circuit is completed through the lamnina in only twice
thelength, which housestwo laminae 36   one of the two configurations, the
lamina in the manner already described for the body    having the form of
two mutually transverse 25. The shank 91 of the key 88 is also guided
pairs of parallel edge strips spanned by a di- 25 by rectangular guides 23
of the body 90, and is  agonal strip, the edge strips having permanent   90
lengthened in form. This is provided on one    bends set into them such
that the diagonal stirp side with a cylindrical body 89 with a cavity in
is bowed in the stable configuration towards which are lodged the spring 30
and the actuator  the key. 31 in contact with the laminae 36, as described
2. A keyboard according to Claim 1, 30 above for the form 14. On the other
side, the    wherein the lamina co-operates with the two   95 shank 91 has
a rigid actuator 93 arranged above  conductors of which one is permanently
con- the second laminae 36 at a distance greater than  tacted by a first
contact on the lamina adjacent the stoke required by the leg 91 to make the
one end of the diagonal strip, a second contact first laminae 36 snap down.
on the lamina the central region of the diagonal 35  In its central part
the shank 91 is provided    strip being spaced from the other conductor in
100 with a cylindrical central cavity 94, in which is  the said stable
configuration but making con- 



lodged a small cylinder 95, this also being hol-  tact therewith in the
unstable configuration. low and urged away from the key button 88 by  3. A
keyboard according to Claim 2, a spring 96. Two U-shaped arms 97 of the
small  wherein the lamina is housed inside a hollow 40 cylinder 95, by
means of two pairs of lugs 98,    body of internal section corresponding
substan- 105 opposed by two pairs of shoulders 86 of the    tally to the
outline of the lamina but with the shank  91, prevent exit of the small
cylinder 95   second contact on a lug projecting at a comer from the cavity
94. The shank 91 finally has    of the lamina through an aperture at a
corner of two horizontal arms 99 and 100 (Figure 9)  the hollow body. 45
which come out radially from the body 89 and  4. A keyboard according to
Claims 1, 2 and  110 the actuator 93, at 45[err] to the horizontal axis of
3 wherein a single key actuates two lamanae, the body 90. These arms 99 and
100 are pro-    one through an actuator resiliently coupled to vided with
two upper parts 101 and 102 which   the key and the other through an
actuator fixed protrude through the windows 103 and 104 of   to the key. 50
the body 90 and are stopped by the rubber lin-  5. A keyboard according to
Claim 4,  115 ing 21 of the keyboard.                   wherein the single
key acts on one lamina by Referring again to the diagram of Figure 10,  way
of an actuator resiliently connected to the normal depression of key 88
leads initially to    key by a spring and acts on the other lamina, contact
of lamina 36 below the actuator 31, as   by way of a second actuator fixed
to the key, 55 previously described, until the base 105 of the    only
after the first lamina has been snapped   120 small cylinder 95 is held
against the support of into its unstable configuration, a second spring the
printed circuit 15. Further lowering of the    being arranged to increase
the resistance of the shank 91, as it approaches the small cylinder    key
when the key has been depressed far 95, compresses the spring 96 and then
brings   enough to snap the first lamina into its unstable 60 the rigid
actuator 93 into contact with the  configuration.                       125
other lamina 36, snapping it down to contact  6. A keyboard according to
Claim 5, the pad 52 with the underlying area 17. The    wherein the key is
mountable in either of two pre-load of the spring 96, line 1 10 equal to
orientations related by a rotation of 180[err] , the about 8 times that of
the spring 30 gives the    first and second actuators actuating first and
65 feeling of execution of the function "repeat"   second ones respectively
of the two laminse in  130    4     1 602 763 one orientation and. the
second and first ones    further comprising a support of the Igamina
respectively of the two laminae in the other    including means engaging
the lug and two. orientation.                                  inclined
surfaces onwhich bear the bevelled   20 7. A keyboard according to any of
Claims I   corners for-further bowing the diagonal strip 5: to 6, wherein a
plurality of keys are mounted  10. A keyboard substantially as herein
through a panel having a resilient-layer on its  before described with
reference to and as illus- under-side and against which stops of the keys
trated in Figures 1 to 6 of the accompanying bear to cushion and silence
return of the keys.  drawings.                                25 as their
laminae spring back to their stable con-.    11. A
keyboardsubstantiallyashereinbefore 10 figurations.
described with reference to and as illustrated in' 8. A keyboard according
to any of Claims    Figures 8 and9.of the accompanying drawing. 1 to 5,
wherein the or each lamina is of sub- stantially square outline and
comprises two                                               30 bevelled
corners aligned with the diagonal strip.         REDDIE & GROSE 15   9. A
keyboard according to Claim 8,                     16 TheobaldsRoad wherein
the or each lamina comprises at least             London WCX 8PL, one lug
on a comer of the transverse, strips,          Agents for the Applicants
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