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INCORPORATED, a cor-  be moved along the slot with the first portion
poration organised and existing under the  of the contact always in contact
with the 50 laws of the State of New Jersey, United  fixed contact on the
housing, and the second States of America, of Eisenhower Boule-  portion of
the contact out of engagement with 5  vard  Harrisburg,  Pennsylvania,
United  the conductors of the printed circuit board. States of America, do
hereby declare the    An embodiment of the present invention invention, for
which we pray that a patent  will now be described, by way of example, 55
may be granted to us, and the method by  with reference to the drawings in
which:- which it is to be performed, to be particu-    Figure 1 is an
enlarged exploded perspec- 10 larly described in and by the following  tive
view of a switch according to the pre- statement: -
sent invention; This invention relates to a switch.     Figure 2 is an
enlarged cross-sectional view  60 The present invention is a switch com-
of the switch of Figure 1 assembled and prising a housing one wall of which
is  mounted on a printed circuit board; 15 formed by a printed circuit
board carry-    Figure 3 is a view similar to Figure 2 but ing a plurality
of spaced conductors, the  illustrating another mode of operation there-
housing having a through slot extending  of; and
65 along an upper wall opposed to the printed    Figure 4 is an enlarged
fragmentary plan circuit board, and a contact carrier received  view of the
assembled and mounted switch 20 in the housing and having an elongate actu-
with parts broken away and in section to ator extending through the slot
and terminat-  illustrate details of the switch. ing in a finger-engageable
portion, the con-    A switch 1 comprises a dielectric housing 70 tact
carrier carrying a contact having a first 2 generally of elongated channel
shape. The portion which is in sliding engagement with  housing includes an
upper wall 4, opposed 25 a fixed contact extending along the inside of
side walls 6 and 8, and a pair of end walls a side wall of the housing,
which side wall  10 and 11 which are unitary with the side extends between
the upper wall and the  walls 6, 8 and the upper wall 4. At the 75 printed
circuit board, and parallel to the  intersection of the end wall 10 and the
slot, and a second portion at the end of the  side wall 8, there is
provided an internal 30 contact carrier remote from the upper wall, channel
12 (Figure 4) which communicates the contact carrier being spring biased
away  with the interior cavity of the housing de- from the upper wall
towards the printed  fined by the encircling walls 6, 8, 10 and 12. 80
circuit board, the slot having a plurality of The channel 12 is enclosed by
the housing widened portions spaced along the slot in  wall 10 which is
formed with a projecting 35 register with the conductors of the printed
rectangular portion 14. The housing re- circuit board, and defining
respective switch  ceives therein  a  strip  contact 16  of positions, and
the actuator having a widened  electrically conducting metal. The strip  85
portion remote from  the contact carrier, contact 16 is formed at one end
with a which widened portion is receivable selec- pointed portion 18 which
is bent substan- 40 tively in any of the slot widened portions  tially out
of the plane of the strip contact under the action of the spring bias, so
that  16, as best seen in Figure 4. The other end the second portion of the
contact engages  of the strip contact 16 is provided with a 90 the
conductor of the printed circuit board  projecting tab 20, with a notch 22
separat- associated with that slot widened portion, ing the tab portion 20
from the remainder of 45 and is removable from any slot widened por-  the
strip contact 16. As shown, the notch 22 tion by manually pulling on the
finger-  has a pair of outwardly flaring side wall mar- engagable portion
against the action of the  gins 24 terminating in a generally rectan- 95
spring bias, thus enabling the actuator to  gular root portion 26. The
strip contact 16    2                                       1,464,012
2 is inserted into the inverted housing 2 along    The under surface of
carrier 36 is pro- the interior of the side wall 8. The pointed  vided with
a first projecting arcuate portion end 18 is forcibly registered within the
chan-. 52 over which the contact stem 50 is formed 



nel 12 communicating with the interior of  with a reversely curved portion
54. As shown 5  the housing in order to retain the strip con- in Figure 3,
the free end of the contact por- 70 tact 16 within the housing. The end
wall 11  tion 50 is bifurcated and arcuately bent at is received in the
notch 22 in the strip 16, 56 to provide a pair of electrical contact the
flared side walls 24 guiding the end  fingers. As shown in Figure 3, the
carrier wall 11 into registration wedgingly into the  36 is provided on its
under surface with a 10 rectangular portion 26 of the notch 22. The  second
protruding portion 58 adapted to be    75 strip contact 16 is therefore
maintained  engaged against the bifurcated and arcuately internally of the
housing extending in a direc-  bent fingers 56 when the fingers are
resiliently tion longitudinally thereof. The tab portion  deflected toward
the carrier.  The upper 20 of the contact thus protrudes externally
surface of the carrier 36 is provided with an 15 from the end wall 11 of
the housing to pro-  elongate, generally rectangular actuator shaft 80 vide
a tab type electrical terminal to which  60 of relatively thin
cross-section which any desired external electrical circuit may be  may be
moulded integral with the carrier connected. The upper wall 4 of the
housing  36. In addition the top surface of the carrier 2 has a slot 28
which extends generally along  36 is provided with a generally cylindrical
20  the longitudinal dimension of the housing  recess 62 encircling the
shaft 60. The recess 85 and parallel to the strip contact 16. The  62 has a
bottom wall 64 terminating short slot 28 has spaced widened portions formed
of the bottom surface of the carrier 36. A by a plurality of opposed
notches 30.     resilient coil. spring, illustrated at 66 has The switch
housing has a pair of integral  one end thereof received against the bottom
25 mounting flanges 32 each provided with a  wall 64, when the spring is
encirclably re- 90 mounting aperture 34.                     ceived over
the shaft 60. When the carrier The switch also includes a generally rect-
is mounted within the interior of the hous- angular contact carrier 36 of
dielectric ma-  ing as described, the rectangular cross-section terial. The
carriage is provided with opposed  of shaft 60 is received slidably through
the 30  planar surfaces 38 and 40. The surface 38  slot 28. The other end
of the spring 66  95 is slidably received against the inner surface
engages a washer 68 slotted at 70 to receive of the side wall 6. The
surface 40 is slid-  the shaft 60 therethrough. The shaft 60 is ably
received against the surface of the elon-  further provided thereon with a
protruding gated strip contact 16. The surface 40 of  hook portion 72 which
may be moulded inte- 35  the carrier 36 is provided with a generally
grally on the shaft 60 as shown.      100 T-shaped recess 42. A hook-shaped
por-    A  finger-engaging knob 74 is provided tion 44 overlies a portion
of the recess 42  therethrough with a generally vertically ex- and is
slidably received against the contact tending aperture of relatively thin
cross- strip 16. A generally T-shaped electrical  section 76 for receiving
the shaft 60. The 40  contact is illustrated generally at 46. The
relatively thin rectangular cross-section of 105 T-shaped contact includes
a pair of oppo- 'the aperture 76 receives therein the comple- sitely
projecting arms 48 and a stem portion  mentary cross-section of the shaft
60 to pre- 50, giving the contact its T-shaped con-  vent rotation of the
knob 74 on the shaft. figuration. When mounted on the carrier  As further
illustrated, the knob 74 is pro- 45  the contact 46 has its T-shaped
configuration  vided with a recess 78 which is generally 110 received in
the corresponding T-shaped re-  wider than the relatively thin aperture 76.
cess 42 provided in the side wall 40 of the  The recess 78 has a bottom
wall 80 against carrier. The hook shaped portion 44 over-  which the
hook-shaped projection -72 regi- lies the end of the stem portion 50, with
the  sters. In assembly, the shaft 60 is inserted 50  arms 48 being bent or
formed to extend in  into the aperture 76 of the knob 74, with 115 a bowed
configuration outwardly from the  the hook-shaped portion 72 having an in-
carrier 36. Thus when the contact 46 is  clined projecting side wall 80
which allows mounted on the carrier 36, the arms 48 there-  the knob 74 to
be forcibly wedged over the of project outwardly toward the contact strip
inclined side wall 80 until the hook-shaped 55  16 and are compressed
between the contact  portion 72 is in registration internally - of 120
strip 16 and the carrier 36. The arms 48  the recess 78. When this occurs,
the hook- thereby provide two-point electrical engage-  shaped portion 72
will snap into place within ment of the contact 46 with the contact 16. the
recess 78 thereby latching against the The hook portion 44 overlies the
stem por-  bottom  wall 80 and thereby securing the 60 - tion 50 as shown
in Figures 2 and 3, to re-  shaft internally of the knob 64. The spring 125
tain the contact 46 in place on the carrier.  66 will be maintained  in
compression be- The hook portion 44 also engages against  tween the carrier
36 and the upper wall 4 of the surface of the contact strip 16 to support
the housing since the carrier is urged up slidably the carriage against the
contact strip  wardly against the housing upper wall 4 com- 65  16.
pressing the spring, when the shaft 60 130    



is  latched  securely  to  the  knob  74. contact 16, which acts (as a
bussing contact As shown in Figures 2, 3 and 4, the hous-  for the circuit
paths 90. Sufficient engage- ing 2 is mounted to a printed circuit board
ment pressure to ensure electrical connec- 88, for example, by mounting
bolts 86 re-  tion is maintained by the partially com- 5 ceived through the
apertures 34  of the  pressed coil spring 66 providing a compres- 70
flanges 32. The printed circuit board 88 in-  sion force on the contact
fingers and con- cludes a plurality of printed circuits thereon  tact
portion 54 sandwiched between the - in the form of electrically conducting
circuit carrier and the selected printed circuit path paths 90 which are
spaced in a direction ex- 90. In addition, the bowed configuration of 10
tending parallel to the slot 28. Such circuits  the arms 48 are in
compression between the 75 may be of the familiar circuit path or a pad
carrier 36 and the strip contact 16 to ensure type circuit area normally
found on a printed  sufficient engagement pressure of the con- circuit
board. Although the circuits are illus- tact 50 with the strip contact 16.
trated as circuit paths, they may take any    With reference particularly
to Figures 1, 2 15 other form, such as pads, metal contacts  and 3, the
knob 74 is provided with a pair 80 mounted on the printed circuit board or
any  of integral depending projections 92 gener- other type of electrical
component normally  ally rectangular in cross-section. The projec- found on
printed circuit boards.         tions 92 are spaced on either side of the
It is further contemplated that the printed  shaft 60 which is received
through the aper- 20 circuit board 88 may be mounted directly to  ture 76
of the knob. The projections 92 are 85 the inverted housing so as to form a
cover  of reduced size with respect to the bottom for the housing and
thereby become an in-  wall 84 of the knob so that they are freely tegral
part of the switch itself. The contact received  in  corresponding  notched
or surfaces 90 thereof will thereby be contained  widened portions 30
provided in the housing 25 internally of the housing, thereby enabling
upper wall 4 along either side of the slot 28. 90 modification of the
preferred embodiment as  Thus as shown in Figure 2, when the con- a
self-contained unit with all the circuit paths  tact fingers 56 engage a
selected circuit path 90 being formed as part of the switch itself.  90,
the projecting portions 92 will be re- In the preferred embodiment,
however, the  ceived  internally  of the  corresponding 30 housing 2 is
devoid of any circuit paths  opposed pair of notched portions 30 pro- 95
therethrough, enabling it to be mounted to  vided in the housing upper wall
4. Since the the printed circuit board 88. As shown in  projecting portions
92 are spaced apart a Figure 2, with the housing thus mounted on  distance
greater than the width of the slot the printed circuit board 88, the
contact 28, they prevent the shaft 60 from being 35 fingers 56 will engage
against the printed  slidably traversed along the slot 28, and 100 circuit
board 88. This will cause the con-  thereby detent or latch the shaft 60,
together tact fingers 56 to be resiliently deflected  with the carrier 36,
in a desired position from their positions shown in Figure 3 to  within the
housing and thereby accurately their positions shown in Figure 2, deflected
position the contact fingers 56 for engage- 40 into engagement against the
projecting por-  ment on a selected circuit path 90. When it 105 tion 58 of
the carrier 36. Thus, as shown in  is desired to move the contact fingers
56 Figure 2, the contact fingers 56 will be main- from engagement to
another selected circuit tained in compression between the printed  path
90, the knob 74 must be lifted, in a circuit board 88 and the carrier 36,
with the  direction as shown by the arrow in Figure 45 partially compressed
resilient spring 66 fur-  3, so as to remove the projecting portions 110
ther ensuring compression of the carrier 36  92 from the corresponding
notch portions 30. on the spring fingers 56. In addition, the coil  This is
accomplished by manually pulling spring 66 further applies pressure on the
the knob in a direction outwardly of the contact portion 54 by forcibly
urging the  upper wall 4, further compressing the coil 50 projecting
portion 52 of the carrier into com-  spring 66 and thereby forcibly lifting
the 115 pression on the spring portion 54 between  shaft 60 and retracting
the carrier 36 from the printed circuit board 88 and the project-  the open
side of the housing as shown in ing portion 52. Thus, the coil spring 66
Figure 3. As the carrier 36 is urged up- forcibly urges the carrier 36
toward the open  wardly as described, the compression of the 55 side of the
housing toward the printed circuit  projecting portions 58 and 52 on the
contact 120 board 88 in order to compress the spring  portions 54 and
spring fingers 56 becomes fingers 56 and the contact portion 54 of the
relieved. This allows the contact fingers 56 contact spring 50 into
compression on the  and contact portion 54 to become lifted or printed
circuit board.  Thus the contact  retracted with the carrier so as to
disengage 60 fingers 56 and the contact portion 54 engage  the fingers from
the selected circuit path 90. 125 against a selected one of the printed
circuit The arm portions 48 of the contact 50 will paths 90. Since the
contact 50 also engages  be allowed to slidably traverse upwardly against
the strip contact 16, contact 50 pro-  along the vertical surface of the
strip contact vides a bussing electrical connection between  16. Since the
strip contact 16 is at right 65 the selected circuit path 90 and the strip
angles to the circuit paths 90, the strip con- 130 
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4 tact 16 will not interfere with the vertical    WHAT WE CLAIM  IS:-
displacement of the carrier or the contact 50.    1. A switch comprising a
housing one With the projecting portions 92 removed  wall of which is
formed by a printed circuit from the corresponding notches 30, the shaft
board carrying a plurality of spaced conduc- 5 60 may be slidably traversed
along the slot  tors, the housing having a through slot ex- 60 28 taking
the carrier 36 along inside the  tending along an upper wall opposed to the
housing 4. The washer 68 will be compressed  printed circuit board, and a
contact carrier against the inner surface of the upper wall  received in
the housing and having an elon- 4 of the housing and will be slidably tra-
gate actuator extending through the slot 10 versed thereover. The upper
wall inner sur-  and terminating in a finger-engageable por-  65 face
thereby provides a sliding bearing sur-  tion, the contact carrier carrying
a contact face allowing for low friction displacement having a first
portion which is in sliding of the washer 68 thereover. The carrier may
engagement with a fixed contact extending be displaced within the housing
only when in  along the inside of a side wall of the hous- 15 its elevated
or retracted position, as shown  ing, which side wall extends between the
70 in Figure 3. When the carrier is displaced  upper wall and the printed
circuit board, and to its desired position, the knob 74 is re-  parallel to
the slot, and a second portion at leased to allow the compression spring 66
the end of the contact carrier remote from to elongate and thereby
partially relax. The  the 'upper wall, the contact carrier being 20  spring
forcibly will displace the carrier 36  spring biased away from the upper
wall to- 75 into compression against the contact fingers  wards the printed
circuit board, the slot hav- 56 and the reversely curved portion 54, pres-
ing a plurality of widened portions spaced sing them  into  compressive
engagement  along the slot, in register with the conductors against another
selected circuit path 90. The  of the printed circuit board, and defining
25 spring further will urge the projecting por-  respective switch
positions, and the actua- 80 tions 92 of the knob 74 into registration  tor
having a widened portion remote from with corresponding opposed notch
portions  the contact carrier, which widened portion 30 in order to detent
or latch the carrier 36  is receivable selectively in any of the slot in
its desired position, thereby maintaining  widened portions under the
action of the 30 the contact fingers 56 and the contact por-  spring bias,
so that the second portion of 85 tion 54 in engagement on the newly
selected  the contact engages the conductor of the printed circuit path 90.
Thus the contact printed circuit board associated with that fingers 56 and
the contact portion 54 electric-  slot widened portion, and is removable
from ally engage the selected circuit paths 90  any slot widened portion by
manually pulling 35 only upon lifting and lowering of the carrier  on the
finger-engageable portion against the  90 36 as described which prevents
undesired  action of the spring bias, thus enabling the scraping or wiping
of the contact fingers and  actuator to be moved along the slot with the
contact portion 54 across the circuit board  first portion of the contact
always in con- 88 and the circuit paths 90 to eliminate ex-  tact with the
finged contact on the housing, 40 cessive wearing of the printed circuit
board  and the second portion of the contact out of 95 and the circuit
paths 90. Limited wiping  engagement with the conductors of the action is
permitted since, as. the carrier is  printed circuit board. lowered into
position, the contact fingers 56    2. A switch as claimed in Claim  1, in
will initially engage a selected circuit path  which the spring bias is
provided by a com- 45  90 and will be resiliently deflected from its
pression spring compressed  between  the 100 position shown in Figure 3, to
its position  upper wall and the contact carrier, and sur- shown in Figure
2, as the carrier is further  rounding a portion of the actuator. lowered
until the contact fingers 56 are re-    3. A  switch substantially as
described silently deflected into engagement against  with reference to and
as shown in the draw- 50 the projecting portion 58 of the carrier 36.
ings.                                105 Such resilient deflection of the
contact fingers 56 produces a limited wiping action on the          For the
Applicants: surface of the selected circuit path 90 to pro-  R. G.
STUART-PRINCE, vide a slight cleaning action to improve the       Chartered
Patent Agent. 55 electrical conduction therebetween. Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1977.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY
from which copies may be obtained.    



tact 16 will not interfere with the vertical    WHAT WE CLAIM  IS: -
displacement of the carrier or the contact 50.    1. A switch comprising a
housing one With the projecting portions 92 removed  wall of which is
formed by a printed circuit from the corresponding notches 30, the shaft
board carrying a plurality of spaced conduc- 5  60 may be slidably
traversed along the slot  tors, the housing having a through slot ex- 60 28
taking the carrier 36 along inside the  tending along an upper wall opposed
to the housing 4. The washer 68 will be compressed  printed circuit board,
and a contact carrier against the inner surface of the upper wall  received
in the housing and having an elon- 4 of the housing and will be slidably
tra-  gate actuator extending through the slot 10  versed thereover. The
upper wall inner sur-  and terminating in a finger-engageable por-   65
face thereby provides a sliding bearing sur-  tion, the contact carrier
carrying a contact face allowing for low friction displacement  having a
first portion which is in sliding of the washer 68 thereover. The carrier
may  engagement with a fixed contact extending be displaced within the
housing only when in  along the inside of a side wall of the hous- 15 its
elevated or retracted position, as shown  ing, which side wall extends
between the 70 in Figure 3. When the carrier is displaced  upper wall and
the printed circuit board, and to its desired position, the knob 74 is re-
parallel to the slot, and a second portion at leased to allow the
compression spring 66  the end of the contact carrier remote from to
elongate and thereby partially relax. The  the upper wall, the contact
carrier being 20  spring forcibly will displace the carrier 36  spring
biased away from the upper wall to- 75 into compression against the contact
fingers  wards the printed circuit board, the slot hav- 56 and the
reversely curved portion 54, pres-  ing a plurality of widened portions
spaced sing  them  into  compressive engagement  along the slot, in
register with the conductors against another selected circuit path 90. The
of the printed circuit board, and defining 25  spring further will urge the
projecting por-  respective switch positions, and the actua- 80 tions 92 of
the knob 74 into registration  tor having a widened portion remote from
with corresponding opposed notch portions  the contact carrier, which
widened portion 30 in order to detent or latch the carrier 36  is
receivable selectively in any of the slot in its desired position, thereby
maintaining  widened portions under the action of the 30  the contact
fingers 56 and the contact por-  spring bias, so that the second portion of
85 tion 54 in engagement on the newly selected  the contact engages the
conductor of the printed circuit path 90. Thus the contact printed circuit
board associated with that fingers 56 and the contact portion 54 electric-
slot widened portion, and is removable from ally engage the selected
circuit paths 90  any slot widened portion by manually pulling 35  only
upon lifting and lowering of the carrier  on the finger-engageable portion
against the 90 36 as described which prevents undesired  action of the
spring bias, thus enabling the scraping or wiping of the contact fingers
and  actuator to be moved along the slot with the contact portion 54 across
the circuit board  first portion of the contact always in con- 88 and the
circuit paths 90 to eliminate ex-  tact with the finged contact on the
housing, 40  cessive wearing of the printed circuit board  and the second
portion of the contact out of 95 and the circuit paths 90. Limited wiping
engagement with the conductors of the action is permitted since, as the
carrier is  printed circuit board. lowered into position, the contact
fingers 56    2. A switch as claimed in Claim  1, in will initially engage
a selected circuit path  which the spring bias is provided by a com- 45  90
and will be resiliently deflected from its  pression spring compressed
between  the 100 position shown in Figure 3, to its position  upper wall
and the contact carrier, and sur- shown in Figure 2, as the carrier is
further  rounding a portion of the actuator. lowered until the contact
fingers 56 are re-    3. A  switch substantially as described siliently
deflected into engagement against  with reference to and as shown in the
draw- 50  the projecting portion 58 of the carrier 36.  ings.
105 Such resilient deflection of the contact fingers 56 produces a limited
wiping action on the           For the Applicants: surface of the selected
circuit path 90 to pro-   R. G. STUART-PRINCE, vide a slight cleaning
action to improve the       Chartered Patent Agent. 55  electrical
conduction therebetween. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1977. Published at The Patent Office, 25
Southampton Buildings, London, WC2A 1AY from which copies may be obtained.


