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1. 
3,936,174 

MANUALLY oPERAsif forARY SWITCH WETH 
ELECTROMAGNETEC ON-OFF ACTION AND 
RETURN ACTION UPON FALURE OF ENER. 
GZNG CIRCUIT 

Vincent H. Ardia, Passaic, and Kenneth O. Reckenbeil, 
Franklin Lakes, N.J., assignors to Tae Bendix Corpo 
ration, a corporation of Delaware 

Filed Aug. 31, 1959, Ser. No. 837,027 
7 Claims. (C. 200-87) 

The present invention relates to a novel rotary switch, 
including means operable by a manual turn knob to 
Select various switching functions and more particularly 
to such a rotary switch including novel means to brake 
or hold the switch in respectively selected positions of 
the turn knob, together with biasing means to return the 
rotary Switch and turn knob to a neutral position upon 
a failure or interruption of a supply of electrical energy. 
An object of the invention is to provide a novel rotary 

Switch in which there is provided means to effect an 
on-off action which may be physically sensed by the 
operator of the switch, together with means to return the 
switch to a neutral position upon failure of an energizing 
circuit. 
Another object of the invention is to provide a novel 

rotary switch having a manually operable turn knob to 
select various Switching functions, together with a cam 
operated switch arrangement to provide a positive brak 
ing action at each selected position of the turn knob 
through energization of a solenoid and floating brake 
armature controlled thereby at the precise position of the 
Selected function. 

Another object of the invention is to provide a man 
ually operable switch arrangement for selecting a plu 
rality of switching functions, together with braking means 
to hold the switch at each selected position thereof in 
cluding electromagnetic means to operate the brake means 
in such a manner that there is provided an on-off action 
which may be physically sensed by the operator in actu 
ating the turn knob to select the switching functions and 
means to bias the switch to a neutral position upon a 
failure or interruption in the supply of electrical energy 
for the electromagnetic means. 
These and other objects and features of the invention 

are pointed out in the following description in terms of 
the embodiment thereof which is shown in the accom 
panying drawings. It is to be understood, however, that 
the drawings are for the purpose of illustration only and 
are not a definition of the limits of the invention, refer 
ence being had to the appended claims for this purpose. 

In the drawings: 
FIGURE 1 is a longitudinal sectional view of the novel 

rotary switch showing the mechanical arrangement of the 
several parts thereof and with the manually operable turn 
knob in dotted lines, 
FIGURE 2 is a sectional view taken along the lines 

2-2 of FIGURE 1 and looking in the direction of the 
aOWS 

FIGURE 3 is a sectional view of FIGURE 1 taken 
along the lines 3-3 and looking in the direction of the 
aOWS. 

FIGURE 4 is a diagrammatic showing of the mechani 
cal arrangement of the device of FIGURE 1 and circuit 
diagram of the energizing circuit for the electromagnet 
controlling the floating brake armature thereof. 
FIGURE 5 is a view taken along the lines 5-5 of FIG 

URE 1 and illustrating one of the switch function select 
ing mechanisms. 
FIGURE 6 is a view taken along the lines 6-6 of 

FIGURE 1 and illustrating another switch function se 
lecting mechanism. 
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Referring to the drawing of FIGURE 1, there is indi 

cated by the numeral 10 a main mounting base of the 
novel rotary switch having a central portion 12 which 
may project from an end surface of the mounting base 
10 and through an opening in a mounting plate 14, 
together with fastening screws 15 for securing the rotary 
switch to the mounting plate 14. A bearing member 17 
of a suitable, self lubricating material such as "Teflon.” 
is positioned in the portion 2 and has mounted therein 
a main actuating shaft 19 of the switch mechanism. The 
bearing member 17 is locked on the shaft 19 by suitable 
lock washers 2i and 23 engaging in suitable channels 
provided therein. The lock washers 21 and 23 are posi 
tioned at opposite sides of the bearing member 17. 
At the free end of the shaft 19 there is provided a 

manually operable turn knob 25 indicated in FIGURE 1 
by dotted lines while the shaft 19 further extends through 
an electromagnetic mechanism or solenoid 29 secured 
within the main mounting base 10 by bracket elements 
3i fastened to the main mounting base by the bolts 33. 

On-Off Braking Mechanism 
Cooperating with the electromagnetic element 29 is a 

floating brake armature 35 having a collar 36 and slots 
37 at opposite sides thereof into which slideably fit pins 
39 projecting from the shaft 9 at opposite sides thereof 
so that upon energization of the electromagnetic member 
29 the floating brake armature 35 is drawn inwardly 
toward electromagnetic element 29 and into engagement 
with braking material 41 carried by the electromagnetic 
element 29 so that the armature 35 applies a braking 
force through the collar 36 and pins 39 to the shaft 19 
tending to retard rotary movement thereof under force 
of the manually operable turn knob. 25. 
At the inner end of the shaft 19 there are rotary 

Switch mechanisms 45 and 47 of conventional type and 
including fixed stator members 49 and 5 respectively 
within which are rotatably mounted rotary switch mem 
bers 53 and 55 affixed to the shaft 19 by a suitable spline 
57 so that rotation of the shaft 19 imparts a rotary move 
ment to the members 53 and 55 relative to the stator 
members 49 and 51 respectively for effecting a selective 
switching function. 
As shown in FIGURE 5, the rotary switch member 

53 has affixed thereto switching members 59 and 61 ar 
ranged to selectively cooperate with switch strips indi 
cated generally by the numerals 63 and 65 and carried 
by the stator member 49. The switching members 59 
and 6s are selectively positioned by rotary movement 
of the switch member 53 to open and close the contact 
strips so as to perform selected switching functions. As 
shown in FIGURE 1, suitable electrical conductors 66 
lead from the contact strips of the switch mechanism 45 
to devices, not shown, electrically controlled thereby. 

Similarly, as shown in FIGURE 6, the rotary switch 
member 55 includes switch members 67 and 69 affixed 
thereto and arranged to coperate with switch contact 
strips indicated generally by the numerals 71, 73 and 75 
carried by the stator member 51. Thus by rotation of 
the member 55, the switch members 67 and 69 may selec 
tively open and close the respective switch contact strips 
71, 73 and 75 to perform selected switching functions. 
As shown in FIGURE 1 suitable electrical conductors 
76 lead from the contact strips of the switch mechanism 
47 to devices, not shown, electrically controlled thereby. 
The switch stator members 49 and 51 are fixedly 

mounted relative to the main mounting base 10 by suit 
able supporting posts 77 and 78 fastened by screws 80 to 
a supporting plate 82 which is in turn fastened between 
the main mounting base 10 and an auxiliary mounting 
member 84 by bolts 86, as shown in FIGURE 1. 
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Thus, the stator members 49 and 51 are fixedly 
mounted relative to the main mounting base 10 by posts 
77 and 78, while the rotary switch members 53 and 55 
may be selectively adjusted relative to the stator members 
49 and 51 respectively by rotation of the shaft 9. Fur 
ther, the arrangement is such that upon rotary movement 
of the turn knob. 25 and thereby the shaft 9 so as to 
position the rotary switch members 53 and 55 to a pre 
determined selected position at which one or the other of 
the various selected switching functions are effected, an 
energizing circuit of the electromagnet 29 is selectively 
closed so as to cause the brake armature 35 to apply a 
braking force to the shaft 9 tending to retard further 
rotary movement of the shaft by manual operation of the 
turn knob 25, while upon further movement of the knob 
25 tending to overcome this braking force the electromag 
net 29 may be deenergized so as to permit free adjustment 
of the knob. 25 to the next selected position whereupon 
reenergization of the electromagnet 29 is effected. 
As shown schematically in FIGURE 4, the aforenoted 

selective operation of the electromagnet 29 is effected 
through the opening and closing of a suitable switch 
mechanism, such as a miniature switch indicated by the 
numeral 90, for opening and closing a circuit 9i from a 
source of electrical energy 92 to the electromagnet 29. 
The switch 90 is fastened to the supporting plate 82 by 
bolts 93 and the selective operation of the switch 90 is 
controlled by a cam.94 affixed to the shaft 9 by a suit 
able fastening screw 96. The cam 94 has raised and re 
cessed portions 98 and 99 cooperating with a spring arm 
100 for actuating an operating button 62 of the switch 
90 so that, as shown in FIGURES 3 and 4, upon the 
spring arm 100 resting in a recessed portion 99, the switch 
90 may be effectively closed causing energization of the 
electromagnet 29, while upon the spring arm 100 resting 
upon a raised portion 98 of the cam 94, the switch 90 
may be effectively opened causing deemergization of the 
electromagnet 29. 
The raised and recessed portions 98 and 99 of the cam 

94 are arranged so as to operatively control the spring 
arm 00 and thereby the switch 90 in synchronized rela 
tion with the respective switch mechanisms 45 and 47 so 
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40 

as to effect operation of the switch 90 to cause energiza- - 
tion of the electromagnet 29 upon the Switch mecha 
nisms 45 and 47 being in a predetermined selected posi 
tion for closing one or the other of the several switch con 
tact strips for effecting a switching function, while upon 
switch mechanisms 45 and 47 being adjusted into a transi 
ent position between one or the other of the selected 
switch positions, the spring arm 100 is adjusted by the 
raised portion 98 of the cam 94 so as to effectively de 
energize the electromagnet 29. Such on-off operation of 
the electromagnet 29 tends to hold the switch in the se 
lected position and provides an on-off action which may 
be physically sensed by the operator of the rotary control 
knob 25, in that there is provided a positive braking ac 
tion at each selected position of the turn knob. 25 through 
the energization of the electromagnet 29 and operation of 
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the floating brake armature 35 controlled thereby at the 
precise position of the selected switching functions. The 
electrical conductors 66 and 76 from the rotary switch 
mechanisms 45 and 47 may lead to a suitable electrical 
connector plug 105 carried by the auxiliary mounting 
member 84. A cover 106 slips over the connector plug 
105 onto the auxiliary mounting member 84 and main 
mounting member 10 in cooperation with sealing rings 
107 and 108 thereon and is secured in position on the 
auxiliary mounting member 84 by fastening bolts ites. 

Fail-Safe Feature 
Further, opposing rotary adjustment of the manually 

operable knob. 25 from a predetermined neutral position 
in selecting the aforenoted switching functions, there is 
provided a spring biasing mechanism indicated generally 
by the numeral 1:0. The spring biasing mechanism 10, 

60 

4. 
as shown in FIGURES 1 and 4, includes collars 12 and 
114 rotatably mounted on a bearing member 16 project 
ing axially from the plate 82. The shaft 19 projects 
through the member 16 and is rotatably supported there 
in by a bearing member 17. As best shown in FIGURE 
4, the collar 12 has projecting therefrom a flange-like 
arm 118, while the collar 114 has projecting therefrom 
a similar flange-like arm. 20. Between the arms, 118 
and 120 there is mounted a coil spring 122 having the 
opposite ends thereof 24 and 26 affixed to the arms 118 
and 120, respectively, so that the arms 118 and 120 are 
biased in counterclockwise and clockwise directions re 
spectively, as best shown in FIGURE 2, into contacting 
relation with a stop pin 28 projecting from plate 82, as 
shown in FIGURE 1. - 

Further, selectively cooperating with the arms 18 and 
128 is a pin 30 projecting from an arm 32 affixedly 
mounted on the shaft 9 by a fastening screw 134. Fur 
ther, secured to the free end of the bearing member 16 is 
a limit plate 136 having, as shown in FIGURE 2, stop por 
tions 38 and 140 for limiting at predetermined points 
rotary movements of the arm 132 and pin 130 in either 
clockwise or counterclockwise directions from the neu 
tral position shown. 

Further, such rotary movement of the arm 32 and pin 
A30 in either direction by operation of the turn knob 25 
will be opposed by the biasing force of the spring 122 act 
ing upon the arm i8 or 120 as the case may be and there 
by on the pin 130 in the movement thereof to effect the 
selected positions of the switch mechanisms 45 and 47, as 
heretofore described, so that upon the manually operable 
turn knob. 25 being adjusted to one or the other of the 
selected positions from the neutral position, the failure or 
interruption in the electrical energy supplied to the elec 
tromagnet 29 will cause the spring 122 to bias the pin 130 
and arm 32 in a clockwise or counterclockwise direction, 
as the case may be, to return the knob. 25 and the selec 
tively operated switch mechanisms 45 and 47 to the pre 
determined neutral position, shown in FIGURE 2, 

However, normal energization of the electromagnet 29 
causes the float brake armature 35 to hold the shaft 19. 
and thereby the turn knob. 25 and rotary switch mecha 
nism 45 and 47 in any one of the predetermined positions 
for selecting one of the various switching functions and 
against the biasing force of the spring 110 until such 
time as the braking force of the armature 35 and electro 
magnet 29 may be overridden by manually actuating the 
turn knob. 25 out of such selected position or there is 
an interruption in the energizing circuit to the electro 
magnet 29. 

Operation 
The herein described rotary switch mechanism provides 

novel means to manually select various switching func 
tions upon rotation of a turn knob. 25. The arrangement 
is such that the knob. 25 will remain at any selected func 
tion position through the operation of a floating brake 
armature 35 controlled by an electromagnet 29 and effec 
tive to hold the knob 25 and operated switch mechanisms 
45 and 47 in a selected position until overridden by man 
ual force applied to the knob. 25 and the knob 25 returned 
to a neutral position. Similarly a failure or interruption 
of the voltage to the solenoid or electromagnet 29 will 
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70 

75 

cause a spring i9 to return the turn knob. 25 to the 
neutral position. 
Thus the switch mechanism provides a fail safe opera 

tion at all times and a positive holding action at each 
switch function selecting position for the turn knob. 25 
through operation of the electromagnet 29 and brake 35 
at the precise position of a selected function so that there 
is provided an on-off action which may be physically 
sensed by the operator of the turn knob. 25, together with 
a “fail safe' feature effective at all times. 
Although only one embodiment of the invention has 

been illustrated and described, various changes in the 
form and relative arrangements of the parts, which will 
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now appear to those skilled in the art may be made with 
out departing from the scope of the invention. Refer 
ence, therefore, is to be had to the appended claims for a 
definition of the limits of the invention. 

. What is claimed is: 
1. In a rotary electromagnetic switch mechanism, a 

main shaft, means for rotatably supporting the main shaft, 
means for rotatably positioning said shaft, switch means 
carried by the supporting means and operable at prede 
termined angular positions of the shaft, an armature 
mounted on said shaft, electromagnetic means carried 
by the supporting means for releasably holding the arma 
ture and thereby the shaft from rotary movement rela 
tive to the supporting means, an electrical circuit for 
energizing said electromagnetic means, another switch 
means to selectively open and close said circuit, control 
means operable by rotation of the shaft to actuate said 
other switch means to close said circuit for effecting en 
ergization of the electromagnetic means at said selected 
angular positions and to open said circuit at angular posi 
tions of the shaft other than said selected angular posi 
tions. 

2. In a rotary electromagnetic switch mechanism, a 
main shaft, means for rotatably supporting the main shaft, 
means for rotatably positioning said shaft, switch means 
carried by the supporting means and operable at pre 
determined angular positions of the shaft; spring means 
for rotatably biasing the shaft to a predetermined neutral 
position, an armature mounted on said shaft, electromag 
netic means carried by the supporting means for releas 
ably holding the armature and thereby the shaft from 
rotary movement relative to the supporting means, an 
electrical circuit for energizing said electromagnetic 
means, another switch means to selectively open and 
close said circuit, control means operable by rotation of 
the shaft to actuate said other switch means to close 
said circuit for effecting energization of the electromag 
netic means at said selected angular positions and to 
open said circuit at angular positions of the shaft other 
than said selected angular positions. 

3. In a rotary electromagnetic switch mechanism, a 
main shaft, means for rotatably supporting the main 
shaft, means for rotatably positioning said shaft, Switch 
means carried by the supporting means and operable at 
predetermined angular positions of the shaft, an arm 
projecting radially from the shaft, spring means acting 
on the arm in opposite directions for biasing the shaft 
to a predetermined neutral position relative to said switch 
means, an armature mounted on said shaft, electromag 
netic means carried by the supporting means for releas 
ably holding the armature and thereby the shaft from ro 
tary movement relative to the supporting means, an elec 
trical circuit for energizing said electromagnetic means, 
another switch means to selectively open and close said 
circuit, control means operable by arcuate movement of 
the shaft to actuate said other switch means to close said 
circuit for effecting energization of the electromagnetic 
means at said selected angular positions and to open said 
circuit at angular positions of said shaft other than Said 
selected angular positions. 

4. In an electromagnetic switch, a rotary brake arma 
ture, a shaft drivingly connected to said armature, manu 
ally operable means to selectively position said shaft, an 
electromagnetic winding to bias said armature so as to 
releasably hold said armature and thereby said shaft 
from rotary movement, main contact means movable by 
said shaft, main fixed contact means selectively engage 
able by said movable contact means at predetermined ad 
justed angular positions of said manually operable means, 
switch means for controlling energization of said elec 
tromagnetic winding, means actuated by arcuate move 
ment of said shaft for causing said switch means to close 
an energizing circuit for said electromagnetic winding at 
each of said predetermined adjusted positions of said 
manually operable means, and said actuated means being 
effective for causing said switch means to open the en 

O 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

6 
ergizing circuit for said electromagnetic winding at other 
adjusted positions of said manually operable means. 

5. In a switch mechanism, the combination compris 
ing a main supporting member, an auxiliary supporting 
member, a supporting plate mounted between said main 
and auxiliary supporting members, a control shaft, a man 
ually operable control knob to rotatably adjust the con 
trol shaft, a first bearing member carried by the main 
supporting member, a second bearing member, a third 
bearing member projecting axially from the supporting 
plate into the main supporting member and carrying 
therein said second bearing member, said first and sec 
ond bearing members rotatably supporting the control 
shaft, main switch contact means positioned within said 
auxiliary supporting member, means for fixedly mount 
ing the main switch contact means on the mounting plate, 
rotary switch contact means cooperating with said fixedly 
mounted main switch contact means, said rotary switch 
contact means being movable by said control shaft to se 
lectively engage said main switch contact means at pre 
determined adjusted positions of said manually operable 
control knob, an electromagnetic winding carried by the 
main supporting member, a brake armature operably 
connected to the shaft and positioned in cooperative re 
lation to the electromagnetic winding, an electrical switch 
means affixed to the mounting plate and operable to se 
lectively open and close an electrical circuit for energiz 
ing said electromagnetic winding, a rotatable cam af 
fixed to the control shaft, a spring arm to control the 
switch means, said spring arm arranged in cooperative 
relation with said cam so as to cause the switch means to 
close the circuit for said electromagnetic winding at said 
predetermined adjusted positions of the manually oper 
able control knob and to cause the switch means to open 
the energizing circuit for said electromagnetic winding 
at other adjusted positions of said manually operable con 
trol knob, a main arm affixed to the control shaft and 
projecting radially therefrom, a pair of auxiliary arms ro 
tatably mounted on the third bearing member and posi 
tioned at opposite sides of said main arm, a coil spring 
positioned about said shaft and third bearing member, one 
end of said coil spring being attached to an end portion 
of one of said auxiliary arms and the other end of said 
coil spring being attached to an end portion of the other 
of said auxiliary arms so as to bias said end portions of 
the auxiliary arms in opposing relation, a fixed stop pin 
projecting from said supporting plate into cooperative re 
lation with said opposing end portions of the auxiliary 
arms so as to limit movement of the end portions of said 
auxiliary arms under the biasing force of said spring to 
a predetermined neutral position, an actuating pin pro 
jecting from said main arm into cooperative relation 
with said opposing end portions of the auxiliary arms, 
said auxiliary arms being arranged so as to selectively 
contact said actuating pin so that said coil spring may 
effectively bias the main arm and thereby said shaft to 
a position corresponding to said neutral position upon 
an interruption in the energization of said electromag 
netic winding. 

6. In a multipositional control means, a main shaft, 
means for rotatably supporting the main shaft, main con 
trol means operable at predetermined angular positions 
of the shaft, brake means for holding said shaft in an 
adjusted position, means for operating said brake means, 
other control means operable by arcuate movement of 
said shaft for actuating said operating means to render 
said brake means effective at said predetermined angu 
lar positions of the shaft and ineffective at other angular 
adjusted positions of the shaft. 

7. In an electromagnetic switch, a rotary brake arma 
ture, a shaft drivingly connected to said armature, man 
ually operable means to selectively position said shaft, an 
electromagnetic winding to bias said armature so as to 
releasably hold said armature and thereby said shaft from 
rotary movement, main contact means movable by said 
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shaft, main fixed contact means selectively engageable 
by said movable contact means at predetermined adjusted 
positions of said manually operable means, switch means 
for controlling energization of said electromagnetic wind. 
ing, means actuated by said shaft for causing said, switch 
means to close an energizing circuit for said electromag 
netic winding at each of said predetermined adjusted po 
sitions of said manually operable means, said actuated 
means being effective for causing said switch means to 
open the energizing circuit for said electromagnetic wind 
ing at other adjusted positions of said manually operable 
means, a main arm projecting radially from the shaft, a 
pair of auxiliary arms movably mounted relative to said 
main arm, a coil spring positioned about said shaft, one 
end of said coil spring being attached to an end of one 
of said auxiliary arms and the other end of said coil 
spring being attached to an end of the other of said auxil 

(s 
iary arms so as to bias said ends of the auxiliary arms 
one toward, the other, a fixed stop. means to limit move 
ment of the ends of said auxiliary arms under the bias 
ing force of said spring to a predetermined neutral po 
sition, an actuating pin projecting from said main arm 
and positioned between said auxiliary arms, said auxil 
iary arms being arranged so as to selectively contact 
said actuating pin so that said coil spring may effectively 

0. 

st 

bias the main arm and thereby said shaft to a position 
corresponding to said neutral position upon an interrup 
tion in the energization of said electromagnetic winding. 
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