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This invention relates to switch devices and morer par 
ticularly to an improvement in miniaturel switches of the 
type with which the operation of different electrical cir 
cuits are manually controlled. 

Miniature switches have been developed in which con 
tact surfaces to which terminals of separate electrical cir 
cuits are connected are mounted in tiers on a` common 
rotatable shaft. The shaft carries spaced contact points 
which rotate therewith to make or break Contact with 
associated contact surfaces and circuit terminals. Pains 
must be taken in assembling such a switch to position the 
contact surfaces and contact points so that particular 
circuits will be energized properly in predetermined posi 
tions of the shaft. Such precautions limit the speedk at 
which switches having uniform characteristics can be pro 
duced. Further, where space is at a premium, such 
switches pose a serious problem. 

lt is an objectl of this invention to provide an improved 
miniature switch with which contact points and surfaces 
for terminals of different circuits do not have to be 
stacked in tiers as in prior art switching arrangements. 

It is another object of this invention. to provide an 
improved miniature switch with which terminals and con 
tact points for selective control of diiferent circuits are 
compactly arranged to satisfy minimum space require 
ments not possible with prior art switches. 

lt is another object of this invention to provide an 
improved miniature switch for selectively controlling the 
operation of separate electrical circuits, which comprise a 
minimum number of component parts of simple design 
and rugged construction, and which is capable of being 
produced in volume with uniformity of characteristics. ~' 
The above and other objects and advantages of this 

invention will become apparent from the followingk de 
scription taken in conjunction with the accompanying 
drawing, in which a preferred embodiment of the in 
vention is illustrated by way of example. The scope ' 
of the invention is pointed out in the appended claims. 
ln. the drawing, 

Fig. 1 is a sectional view of' an improved miniature 
switching device in accordance with this invention; 

Fig. 2 is a sectional view taken along line 2~.-2 of 
Fig. l; 

Fig. 3 is an exploded view of the parts of the device 
of Fig. 1; 

Fig. 4 is a perspective View of one of the parts of Fig. 
3 as seen from the reverse side thereof; 

Fig. 5 is a schematic diagram illustrating the operation 
of the switching device of this invention in an electrical 
system, and 

Fig. 6 is a partial sectional view taken along line 6_6 
of Fig. 1. 

Briefly, this invention providesY a manually rotatable 
card with spaced Contact points> placed thereon, such card 
being resiliently urged against spaced. wiping or contact 
surfaces for connection to the terminals of different elec 
trical circuits. Rotation of the contact points; in either 
direction effects direct connections between predetermined 
pairs of such Contact surfaces., 
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Referring to Figs. 1-4, a shaft 10 is provided with a 
rectangular extension 12 which projects into a housing 
14. Mounted on the circular portion of the shaft ad 
jacent extension 12 is a stop member 16 having an 
opening to receive shaft 10 and provided with an arcuate 
shaped cut-out 18, as indicated in Fig. 3. The central 
opening of member 16 is concentric with and of the 
same diameter as a ring 20 ñxed to shaft 10 which has 
a lug or finger projection 22 extending into cut-out 18. 
The portions of member 16 defining the opposite edges 
of cut-out 18 are limit stops for lug 22; hence, rotation of 
shaft 10 is limited to an angle corresponding to the dif 
ference between the angle defined by the sides of cut-out 
18 and the angle between the sides of lug 22. 
Mounted on extension 12 adjacent stop member 16 is 

a rotor 26. A cylindrical opening 27 in rotor 26 extends 
transversely to the axis of extension 12. Springs 28, 28’ 
are located in this opening on opposite sides of extension 
12, and ball bearings 30, 30’ are placed at the outer ends 
of the respective springs 28, 28’ to be urged against the 
inner wall of housing 14. Thus, rotor 26 will rotate with 
shaft 10, with the ball bearings providing minimum 
friction; this arrangement also serves to prevent transla 
tional motion of the shaft when it is turned. 

Spaced a short distance from rotor 26 is a wafer 32 
of non-conductive or insulating material, and resilient 
means such as a flexed leaf spring member 3d is located 
between rotor 26 and wafer 32. lt will be apparent that 
leaf spring 34 is merely illustrative of suitable resilient 
means; such means may also be an element of rubber or 
other non-metallic resilient material. Positioned below 
wafer 32 is a non-conductive support wafer 36 for sup 
porting two pairs of Contact points. Referring to Figs. 
3 and 4, the contact points 38, 38’ are provided in pairs 
on metallic leaves 40, 40’ which have lingers or prongs 
42, 42’ extending through wafer 36 and bent so that their 
ends register against the opposite surface of wafer 36. 
Openings 43 are provided in wafer 32 in alignment with 
the prong ends to permit the adjacent surfaces of wafers 
32 and 36 to be ñush with each other. The pressure 
exerted by leaf spring 3d keeps the contact points urged 
against the top surface of a non-conductive insert 44 'fixed 
in the end of housing i4. Insert 44 is provided with 
spaced contact or wiping surfaces which are preferably 
flush mounted thereon. ln this connection, insert 44 pref 
erably is of phenolic material and the Contact surfaces 
are etched thereon; such etching may be accomplished 
by conventional processes, such as photo-etching tech 
niques well known in the printing and printed circuit arts. 
In the example here illustrated, tive contact surfaces 41:5, 
46, 47, 48 and 49 are spaced about the insert d4. Re 
spective contact terminals or pins 45', 46', 47', 48’ and 
49’ are embedded in insert 44, each having one end in 
contact with a contact surface and its opposite end cx 
tending to the exterior of housing 14 for connection to 
a circuit terminal. 

Utility of the above described switch is illustrated in 
Fig. 5, wherein a conventional twophase motor hat» 
ing reference and control windings (not shown) is me 
chanically coupled to a loop antenna 52 which receives 
signals from a radio station to be applied to an aute 
matic direction finder (ADF) receiver (not shown). A 
transformer 54 has the ungrounded end of its primary 
winding 56 connected to the reference winding of motor 
50. The ends Vof the secondary winding 5f» are c 

to terminals 47’ and diy; terminal 15S’ is ground. Terminal d5’ is connected to thc p 

minal of a direct current (D.-C.) supply source and 
terminal 46’ is resistively coupled to the control winding 
of motor 50, as by a resistor `60'. A capacitor 62 couples 
the control winding of motor 50.y to the center-tap of 
secondaryv winding 5,8. 
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In the above described switch arrangement there is a 
neutral position~ of the shaft wherein one pair of con 
tact points provides a direct connection between contact 
surfaces ¿i5 and do, and hence terminals and 46', and 
the contact points of the other pair are positioned in the 
spaces between the pairs of contact surfaces d'7, 4S and 

día, whereby no direct connection is provided between 
either of these pairs of contact surfaces. ln this connec 
tion, and referring to Fig. 6, when shaft il@ is positioned 
so that lug 22 is centered in cut-out lli, balls 3b, 3f," rest 
in the centers of diametrically opposite depressions 7u, 
'7d' in the inner wall of housinU iii. Therefore, when 
shaft lil is turned from this position, coaction of springs 

2S’ and ball bearings 3ft, 3ft’ causes a contra-rotating 
force to be exerted on extension l2, whereby the shaft 
will return to its neutral position when releaset. 
For clockwise rotation of shaft ld a predetermined 

nun'iber of degrees from the neutral position, such as 5°, 

the direct connection between contact surfaces d5 and will be maintained and a direct connection will be es 

talrlished between contact surfaces ¿i7 and 4355-, i. e., bc 
n terminals a7’ and dit’. ln this position of the shaft, 
'ect current connection is established from the posi 

tive terminal `of the D.-C. supply source through resistor 
“it to tl e control winding of motor :'59, and the lower 

of secondary winding 58 is connected to ground. 
lic-r a similar position of the shaft counter-clockwise 
trom the neutral position. direct connections are provided 
between the pairs of Contact surfaces d5, 416 and dii, ¿59, 
whereby the direct current connection from the supply 
source to the control winding is established and the up 
per half of secondary winding 58 is connected to ground. 
When shaft it) is turned clockwise the full amount, 

i. e., where lug ft2 abuts member i6 at the edge of cut-out 
lf3, `one pair of contact points engages only contact sur 
face ë’, and contact points of the other pair provide a 
direct connection between the pair of Contact surfaces 47, 

ln this position, there is a direct current connection 
from the positive terminal of the supply source to the 
control winding (not shown) of motor Sti, and the lower 
halt' of secondary winding 55 is connected to ground. 
vllhen the shaft is turned counter-clockwise the full 
amount, contact surfaces d3 and it@ are directly con 

nected, whereby the upper half of secondary winding is co cete-d to ground and the direct current connection 

from the positive terminal of the supply source to the 
control winding is broken. The operation of the circuit, 
"n Aft). power being applied to primary winding S6, 
now be described for each position of shaft ifi. 

shaft lil is turned a small amount clockwise to 
ct the lower half of secondary winding 53 to ground, 
plication of the ill-C. voltage to the control wind 

.g p ‘ovides a “drag” effect on the operation of motor 5@ 
in a conventional manner, and the output shaft of the 
motor and antenna 52 will rotate slowly in a direction 
de ending `upon the phase of the len-C. voltage applied 

gh the lower half of secondary winding S8 and 
capacitor 62 to the control winding. ln the corresponding 
counter-clockwise position of shaft it? from the neutral 
position, the connection of the upper half of secondary 
winding 58 to ground causes a voltage of opposite phase 
to be applied to the control winding of the motor, whereby 
the output shaft of the motor and antenna 52 will rotate 
slowly in the opposite direction. 

llfhen shaft i@ is turned to its maximum limit in either 
direction to remove the D.C. voltage from the control 
winding and to connect one-half of the secondary winding 
to ground, the drag effect on motor Sil is removed to per 
mit the motor to rotate antenna 52 at a greater speed. 
When shaft lil is released, in any position, it will be 

returned to its neutral position. 
From the foregoing, it can be seen that the rotation of 
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antenna 52 can be made slow or fast, depending upon 
the position of shaft liti. The parts of the switch of this 
invention are so arranged that mistakes in assembly are 
reduced to a minimum. For example, the rotor 26 is 
a symmetrical element and would still be correctly posi 
tioned if, with respect to its position in Figs. l and 2, 
its ends were reversed and it was turned over. Similarly 
with wafer 32. Also, leaf spring 34 could be turned up 
side down from the position illustrated in Figs. l-3, and 
the operation of the switch would be unaffected. The 
pairs of contact points are also symmetrically disposed 
with respect to the center of wafer 36, whereby they are 
positioned correctly so long as wafer 36 is placed on ezt 
tension l2 with the Contact points urged against the ad 
jacent surface of insert 
As previously mentioned, the particular arrangement 

of Contact surfaces could be different in number; fur 
ther, it will be apparent that additional pairs of Contact 
points could be utilized in conjunction with a gr 
number of contact surfaces. Gbviously, too, a greet 
number of Contact points could be provided on 
metallic leaf, whereby adjacent contact points may be 
used to contact adjacent contact surfaces for one shaft 
position, and wider spaced contact points on the same 
leaf can be utilized to contact wider spaced Contact sur 
faces in the same or a different 'position on the shaft. In 
other words, any desirable scheme can be followed in ar 
ranging contact points and contact surfaces so that direct 
connections between Contact surfaces can be selectively 
established in accordance with shaft position. ltirther 
more, wafers and inserts having different contact and bear 
ing surface schemes could be readily substituted for wafer 
36 and insert ¿Vi without disturbing other parts of the 
device. For this purpose, the inserts could be pressed 
into the end of housing ltd and suitably keyed for angular 
placement. 

Referring again to Figs. l and 2, suitable means for 
holding the parts of the switch in assembled positi i 
may be a cover plate 7@ which is crimped at its edges to 
lit over member i6 and housing A bracket 72 fitted 
over shaft lltl and secured against cover plate by in. ts 
74- may be provided to be secured to a support. A knob 
(not shown) may be placed over the end of shaft tti for 
operating the switch as above described. 
From the foregoing, it will be apparent that this inven 

tion provides an improved manual control switch for selec 
tively establishing and breaking contact between termi ` 
for different circuits, wherein Contact points are resiliently 
urged into contact with a bearing surface carrying spaced 
contact surfaces for such terminals, and wherein rota 
tion of the contact points establishes and breaks contact 
between predetermined contact surfaces. 
What is claimed is: 
1. A switch comprising a housing, a rotatable shaft 

having one end projecting into said housing, an element 
of non-conductive material fixed to one end of said hous 
ing and having one surface thereof adjacent said one 
end of the shaft, spaced contact surfaces supported on 
said one surface of said element, a terminal pin for each 
contact surface extending through said element to said 
one surface, a support member mounted on said shaft, 
at least one metallic element aíiixed to said support mem 
ber, at least one pair of spaced contact points on said 
metallic element, resilient means supported on said shaft 
for urging said support member toward said one surface 
of said element to constantly urge said contact points 
into engagement with said one surface, said support mem 
ber being rotatable with said shaft to establish conduc 
tive connections between said contact points and predeter 
mined pairs of said contact surfaces in predetermined 
positions of said shaft, said housing having a depression 
in the inner wall thereof, a spring support element sup 
ported on said shaft, a spring member, a spherical cle 
ment, said spring member being supported by said spring 
support member to position said spherical element in 
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said depression, limit stop means fixed to said housing, 
an element supported on said shaft and rotatable there 
with to engage said 'limit stop means and thereby limit 
rotation of said shaft in either direction from a neutral 
position, said spherical element in the neutral position 
of said shaft being located in the center of said depres 
sion, and said spherical element upon rotation of said 
shaft from said neutral position effecting compression of 
said spring to establish a contra-rotating force effective 
upon release of said shaft to return said shaft to said 
neutral position. 

2. In combination, a housing, an end plate for one 
end of said housing, said end plate being of non-conductive 
material, a plurality of spaced conductive surfaces affixed 
to the inner surface of said end plate, an externally ac 
cessible terminal pin for each conductive surface extend 
ing through said end plate to the conductive surface, a 
shaft having one end positioned adjacent the inner sur 
face of said end plate and extending therefrom to the 
exterior of said housing, respective means supported by 
said shaft and said housing to limit rotation of said shaft, 
second means coupled to said shaft and said housing and 
effective in the absence of applied turning force to posi 
tion said shaft in a neutral position intermediate the limits 
of rotation of said shafts, said second means being op 
erable upon release of said shaft in any position other 
than the neutral position to cause said shaft to return 
to the neutral position, a plurality of conductive elements 
between spaced contact points, a non-conductive support 
member mounted on said shaft, said conductive elements 
being affixed to said support member, means for resil 
iently urging said support member toward said end plate 
to bias said contact points against inner surface thereof, 
and said support member being rotatable with said shaft 
to cause pairs of said contact points to establish direct 
current connections between predetermined conductive 
surfaces in predetermined positions of said shaft. 

3. A rotary switching device comprising a housing, an 
end cap of non-conductive material for said housing, 
spaced contact surfaces affixed to the inner surface of 
said end cap, respective terminal pins for said contact 
surfaces extending through said end cap to the exterior 
of said housing, a shaft, an extension on said shaft, said 
extension projecting into said housing and having its end 
spaced from the inner surface of said end cap, a rotor 

:20 

30 

35 

40 

£5 

6 
element on said extension, said rotor element having 
openings on opposite sides of said extension and normal 
thereto, a compression spring in each of said openings, 
a ball bearing between the outer end of each spring and 
the inner wall of said housing, whereby each spring is 
compressed between said extension and its ball bearing 
and the ball bearings are continuously urged against said 
inner wall, said inner wall having at least one depres 
sion therein, one of said ball bearings resting in the cen 
ter of said depression in a predetermined position of said 
shaft, whereby the spring associated with said one ball 
bearing is further compressed upon rotation of said shaft 
from said predetermined position to urge said shaft back 
to said predetermined position, cooperating means fixed 
to said shaft and said housing to limit rotation of said 
shaft in either direction from said predetermined posi 
tion, a resilient member on said extension intermediate 
said rotor element and the end of said extension, a wafer 
of non-conductive material on said extension intermedi 
ate said resilient member and the end of said extension, 
at least one conductive element having spaced Contact 
points añixed to the surface of said Wafer adjacent the 
end of said extension, said resilient member constantly 
urging said wafer toward the inner surface of said end 
cap to cause said contact points to be maintained in 
engagement with said inner surface, and said wafer being 
rotatable with said shaft to establish direct connections 
between said contact points and predetermined contact 
surfaces in predetermined positions of said shaft. 

4. The switching device deñned in claim 3, wherein 
said cooperating means includes a disc surrounding said 
shaft and fixed to said housing, said disc having an ar 
cuate opening extending from said shaft, a ring concen 
tric with said disc secured to said shaft, said ring having 
a lug projection extending into said arcuate opening, and 
said lug in said predetermined position of said shaft being 
located in the center of said arcuate opening. 
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