
Oct. 20, 1942. H. W. RUBINSTEIN ETAL 2,299,498 
SWITCH MECHANISM 

Filed Oct. 9, 1939 4. Sheets-Sheet 

4 4 

as MsaaZeM 

MaysvaaZ7aM/2 

INVENTOR. 
/2-fee/ / 12/a/Ms 72/w 
aea;ey M. 2zze/22-w 

J. Vill-4-1- 
ATTORNEY. 

    

  



Oct. 20, 1942. H. W. RUBINSTEIN TAL 2,299,498 
SWITCH MECHANISM 

Filed Oct. 9, 1939 4. Sheets-Sheet 2 

of- weev wC,232/ 

ATTORNEY. 

  

  

  

  

    

    

  

  

  

  

  

  

  

  



Oct. 20, 1942. H. W. RUBINSTEIN ETAL 2,299,498 
SWITCH MECHANISM 

Filed Oct. 9, 1939 4. Sheets-Sheet 3 

2a: asSS e er 
2 

y 

77 
R A. 

N22 S 

s 
M 

22 
Z 

, INVENTOR. a few w/A2%x/ 
2/ aaya.22%a/22av. 

By Sé... its ATTORNEY. 

  
    

    

  



Oct. 20, 1942. H. W. RUBINSTEIN ETAL 2,299,498 
SWITCH MECHANISM 
Filed Oct. 9, 1939 4. Sheets-Sheet 4 

5. ) -sz 

ag 2 / 727.3% 
INVENTOR w /%ar/ 422s22 -Z ze P Z 5. 22/2Zazaa2a2av. 

(u). WAaaq 
ATTORNEY 

  

  

  

  

  

  

  



Patented Oct. 20, 1942 
2,299.498 

UNITED STATES PATENT OFFICE 
2,299,498 

SWITCH MECHANISM 
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Union Inc., Milwaukee, Wis., a corporation of Delaware 

Application: October 9, 1939, Serial No. 298,590 
4. Claims. 

This invention relates to a push-button con 
trolled electro-magnetically actuated SWitch 
mechanism, especially designed for use with radio 
receivers although also adapted for other uses, 
such as on testing equipment. 
One of the objects of the present invention 

is to provide a Switching mechanism of this char 
acter which may be constituted to provide for 
Selective or progressive tuning of a radio receiver 
for Selective wave band Switching, or, for remote tuning. 
Another cbject of the invention is to provide 

a switching mechanism of this character, which 
is sinnple and compact as Well as rugged and 
durable in construction, which may be fabricated 
largely fron. Sheet metal parts, and is composed 
of a mininimum nurnber of parts, which insures 
good reception and is otherwise reliable and effi 
cient in operation and easy and comparatively 
inexpensive to manufacture. 
Other objects and advantages reside in certain 

novel features of the construction, arrangement, 
and combination of pairts, which will be here 
inafter more fully described and particularly 
pointed out in the appended claims, reference be 
iing had to the accompanying drawings forming 
a part of this Specification, and in which: 

Figure 1 is a View illustrating a SWitching 
mechanism embodying the present invention 
Showing the Sane principally in rear elevation, 
parts being broken away and shown in vertical 
croSS Section for the Sake of illustration. 

Figure 2 is a view in elevation of the other 
side of the SWitching innechanism from that shown 
in Figure 1. 

Figure 3 is a View in longitudinal vertical cross 
section taken on line 3-3 of Figure 5, and illus 
trating the parts as they are positioned when the 
Solenoid is deenergized. 

Figure 4 is a View similar to Figure 3 but 
illustrating the parts as they are positioned when 
the Solenoid is energized. 

Figure 5 is a view in top plain of the SWitching 
nechanism shown in Figures 1 to 4, inclusive. 

Figures 6 and 7 are views in longitudinal ver 
tical cross Section taken on lines 6-6 and T-7, 
respectively, and looking in the direction of the 
all'OWS. 

Figure 8 is a group in perspective view of the 
H frame, ratchet lever, ratchet Wheel, and aSSO 
ciated shaft, employed in the Switching mecha 
nism illustrated in Figure 7. 

Figure 9 is a view in section taken on line 9-9 
of Figure 3. 

(C. 200-11) 
in which the Solenoid Winding is incorporated 
when the control device is designed for progres 
Sive tuning and is controlled by a Single push 
button. 
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Figure li is a view in cross Section taken on 
line - of Figure 13 and showing the inven 
tion when adapted for selective tuning. 

Figure 12 is a View similar to Figure it but 
showing a different position of parts. 

Figure 13 is a View in top plan of the enbodi 
ment of the invention illustrated in Figures 11 
and 12. 

Figure 14 is a view in transverse vertical cross 
Section taken on line A-4 of Figure 13; and 

Figure 15 is a diagram of the electrical cir 
cuitS employed in the embodinent of the inven 
tion shown in Figures 11 to 14 for the purpose 
of effecting the selective tuning. 

Referring to the drawings, it will be seen that 
in both enbodiments of the invention the Switch 
ing mechanism comprises a mounting plate 
which - may be constituted of a piece of sheet 
metal, and which is provided at its corners with 
Openings to facilitate its fastening or mount 
ing on the chassis of the iradio receiver, or to a 
bracket provided therefor on the chassis. 
The sections of the switch designated at 2, in 

the form of the invention shown in Figures 1 
to 10, and at - f2' in the form of the invention 
shown in Figures 11 to 15, are supported by an 
H-shaped frame designated generally at 3. 
which in turn is carried by the mounting plate 
0. The details of the construction of the SWitch 

Sections 2 and f2' form no part of the present 
invention, and are fully disclosed and claimed 
in the application of John S. Coldwell for 
“Switches,' filed September 20, 1939, Serial No. 
295,707, and owned by the assignee of this ap 
plication. For the purposes of the present in 
Vention it is Sufficient to bear in iniind that each 
Switch Section has an annular stator of the 
insulating material Surrounding a rotor 5 also 
of insulating material. Each stator 4 has con 
tact clips 6 fixed thereto and cooperable With 
the contact lugs 18 and contact ring it carried by 
the rotor, With the exception of the switch sec 
tion 2 included in the form of the invention 
shown in Figures 11 to 15, and which, as will be 
later described, has the rotor contact on its inner 
rotor face of Special construction to provide for 
Selective as distinguished from progressive tun 
ling. 

In both embodiments of the invention the H 
shaped frame 3 is made up of two similar U 

Figure 10 is a diagram of the electric circuits 55 shaped sheet metal sections or members 9, which   



2 
have their body portions 20 placed back to back 
and Spot-Weided together. The legs 2 of the two 
sheet metal Sections 9 of the H-frame 3 are 
alined with each other but extend in opposite di 
rections, and their outer ends are of step forma 
tion to provide shoulders 22, 23, and 24. The 
mounting plate 9 is provided with Spaced parallel 
slots through which the stepped ends of the legs 
2 of One of the Sections 9 are extended, the 
shoulders 32 of the legs of such section 9 abut 
ting or overlapping the inside of the mounting 
plate just beyond the ends of these slots, and 
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the shoulders 23 of these same legs being then 
Split or upset as at 23' into fastening engagement 
with the outside face of the mounting plate. 
The extreme outer ends or tips of the legs of both 
Sections 9 of the H-shaped frame 3 pass 
through openings provided therefor in the stators 
4, and are also split or upset as at 24' into . 

fastening engagerinent therewith, the Stators 
abutting against the outermost shoulders 24. 
The rotors 5 of the switch sections 2 and 2' 

have central slots in which the flattened ends 25 
of the SWitch operating shaft 25 are fitted so that 
as the shaft is turned the rotors 5 are turned to 
bring the lugs successively into engagement 
With different Stator contact clips 6. The shaft 
25 is supported for rotation in a bearing opening 
26 provided therefor in the mounting plate (), 
and also in bearing openings 20' provided there.- : 
for in the body portions 2 of the sections of the 
H-shaped frame, the H-shaped frame thus af 
fording an outboard bearing for the switch-oper 
atting Shaft 25. 

Electro-magnetic means is provided for in 
parting a Step-by-step motion to the switch-oper 
ating shaft 25. This means comprises a solenoid 
designated generally at 30, made up of an electro 
magnetic winding 3 provided with an axial open 
ing in which the plunger or core 32 of the Sole 
noid is slidable. The electro-magnetic Winding 
is Supported on a U-shaped sheet metal frame 
33, which has its body portion 33' in spaced para 
lel relation to the member plate 9, and has its 
legs 34 extending between its body portion and 
the plate () and formed with attaching lugs or 
tabs 34' extending through openings in the plate 

and riveted over into place. The frame 33 is 
constituted of metal, which has the requisite per 
meability, and the panel or mounting plate 
is similarly constituted so that the frame and 
panel not only serve to Support the Solenoid, but 
also provide an endless flux path for the electro 
magnetic flux set up When the Winding is ex 
cited, thereby increasing the efficiency of the 
Inagnet. 
The outer end of the plunger 32 is reduced to 

form a neck 35 which has an integral and Sone 
What enlarged head 36 at its outer end. This 
neck and head structure is interfitted with a 
notch 3 formed in a laterally offset portion 38 
of an oscillating or rocking ratchet lever 39, so 
as to provide a driving connection between the 
plunger or core 32 of the Solenoid and the ratchet 
lever 39. The ratchet lever 39 is pivotally Sup 
ported at a point intermediate its ends on the 
shaft 25. One side face of the rocking arm lies 
flush up against a ratchet wheel A affixed to the 
Shaft 25. 

In the embodiment of the invention shown in 
Figures 1 to 10, the other side of the ratchet, ever 
39 engages one end of a spacing eyelet 4 mount 
ed on the shaft 25 between the ratchet lever 39 
and the panel or mounting plate 9. 
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Figures 11 to 15 a somewhat shorter eyelet des 
ignated at 49' is used in order to accommodate 
a cam plate to be later described. In both em 
bodiments of the invention, at the end of the 
ratchet lever 39 opposite the notched laterally 
Offset portion 38 thereof, is an integral laterally 
Offset lug 42 to which a spring detent or pawl 
43 is riveted or otherwise secured. The free end 
of the detent 43 rides upon and engages the teeth 
of the ratchet wheel 40. - 
With this construction, When electric current 

flows through the Windings 3 of the Solenoid, 
and the solenoid is energized, it Sucks in the 
plunger 32, and such movement of plunger 32 is 
transmitted to the ratchet lever 39 to rock it from 
the position shown in Figure 3 to the position 
shown in Figure 4. The spring detent 43 en 
gages one of the teeth of the ratchet wheel 45) 
so as to transmit the turning movement of the 
ratchet lever 39 to the ratchet wheel 4), and 
consequently to the shaft 25 and rotors 5, where 
by the rotors 5 and their contact lugs and 
contact rings 8 are rotated through a definite 
angular distance, thereby bringing the lugs fi 
into engagement with certain of the stator con 
tact clips 6. 
The present invention provides for return 

novement of the rocker arm when the magnet is 
deenergized, and may, for this purpose, combine 
a spring 45 with the plunger of the Solenoid which 
projects beyond its frame 33. One end of the 
spring abuts the adjacent leg 33 of the frame 33, 
and the other abuts a C-ring or snap ring 46, 
Which is Snapped into an annular groove pro 
Wided on the plunger adjacent the neck 38 there 
of. When the plunger 32 is drawn into its wind 
ings 3 upon excitation of the magnet 33, the 
Spring 45 is compressed so that when the magnet 
30 is deemergized its spring 45 will act to force the 
plunger 32 outwardly and thereby return the 
ratchet lever 39 from the position shown in Fig 
lure 4 to the position shown in Figure 3. During 
this movement of the ratchet lever 39 its spring 
detent 43 freely travels or idles over a tooth of 
the ratchet wheel it) and shaft 25, and parts 
controlled thereby will remain in their previous 
ly Selected position. 
The embodiment of the invention shown in 

Figures 1 to 10, inclusive, is designed to effect 
progressive tuning of the radio receiver, and, as 
illustrated in Figure 10, may be incorporated in 
the electrical circuit controlled by the single push 
button. This is advantageous especially for auto 
radios. As shown in Figure 10, the Winding 3i 
of the Solenoid has one of its terminals con 
nected by wire 5) to one terminal of the battery 
Or other Source of current designated at 5. The 
other terminal of the battery connects by Wire 52 
to one of the fixed contacts 53 of a push button 
Switch designated at 54. The switch 54 has a 
Second fixed contact 55 connected by a wire 56 to 
One terminal of the Winding 3. The push but 
ton 5 of the SWitch 54 controls the position of 
a novable bridging contact 58, which, when en 
gaged With the contacts 53 and 55, will complete 
the circuit through the winding 3f. As usual, 
the push button switch 54 is spring-biased to 
open position. 
The embodiment of the invention shown in 

Figures ill to 15 is modified somewhat to adopt 
the mechanism for Selective tuning of a radio 
receiver. For this purpose the inner side or face 
of the rotor 5 of the switch section 2' has a 
contact ring 63 secured thereto, which is provided 

In the embodiment of the invention shown in 75 at diametrically opposite points in its outer edge 
  



2,299,498, 
or periphery with notches 6. In Wardly. of the 
notches 6 the ring is an unbroken and continu 
ous annulus, and is always in contact With the 
long stator. clip 6 provided on this side of the 
switch section 2'. The short stator clips 6d, 
6b, Sc., f 6d, 6e, and 6f of this side of the 

Switch section 2' are also engaged With the ring 
60 at all times except when the notches 6 are 
brought into a linement or juxtaposition there 
With. The long Stator clip It is connected by a 
wire or conductor 62 to the fixed contact 63 of a 
breaker or interrupter Switch designated gener 
ally at 64. Cooperable with this fixed contact is 
a movable contact 65, which is biased by virtue of 
its own resiliency to Spring a Way from the Con 
tact 63 and open the breaker switch. As shown 
in Figures 11 and 12, the breaker Switch may be 
constituted of tWo sheet metal Strips Supported 
upon the H-frame 3 and insulated from each 
other, the contacts 63 and 65 proper being in the 
form of contact buttons. The contact 65 is con 
nected by a wire or conductor 66 with one ter 
minal of the coil or electro-magnetic Winding 3. 
The other terminal of this Winding connects by 
means of a Wire 87 to Oine terminal of a battery 
or other source of current 68. The other terminal 
of this battery is connected by means of a wire 69 
and its brancies to fixed contacts of push button 
switches 7), T , 72, 13, T4, and 75. The other 
fixed contacts of these push button SWitches are 
connected by wires 6, 7, 18, 79, and 80 to the 
short stator clips 6a, 3b, 6c, 6d, 3e, and 6f. 
The push button Switches are biased to Open 

position. When the push button Switches are all 
open, then the mechanism is in the position 
shown in Figure ll, and at this time a can plate 
30, pivotally supported on the shaft 25, and hav 
ing a pin and slot connection 9 with the ratchet 
lever 39, has its nose 92 pressing against the now 
able contact 65 of the breaker Switch to cause it 
to engage the fixed contact 63 thereof and main 
tain the switch closed. Now, if any one of the 
push buttons, except that one connected to the 
short stator clip, which lies in one of the notches 
6i, is pressed, then current will flow through the 
battery through the closed push button Switch, 
to its stator clip, thence through the ring 60, long 
stator clip 6, to the conductor 62 and through 
the breaker switch 64 to the electro-magnetic 
winding 3f, and thence to the battery. This, as 
previously described, energizes the solenoid wind 
ing to cause it to shift its plunger and Swing or 
rock the ratchet lever from the position shown in 
Figure 11 to the position shown in Figure 12. 
During a substantial fraction of the movement 
of the ratchet lever 39 it is driving only the 
ratchet wheel 4 since there is a lost motion con 
nection 9 between the ratchet lever and the 
cam 90 provided by the pin slot connection 9, but 
eventually, and before the movement is con 
pleted, a driving connection is had between 
ratchet lever 39 and cam 90, and the can 9) is 
pulled up as shown in Figure 12 to allow the 
breaker switch 64 to open. The Spring then re 
turns the parts to the position shown in Figure 
11, whereupon the breaker switch is again closed. 
If now a short stator clip has been Selected, which 
will be brought into alinement with the notch, 
nothing further will occur, but if Sone of the 
others have been selected then the Operation is 
automatically repeated until the short Stator clip 
selected lies in one of the notches 6. Thus the 
station is automatically Selected. 
While we have shown and described Several 

modifications in which the invention may be ad 
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3. 
Vantageously embodied, it is to be understood that 
the constructions shown have been selected merely 
for the purpose of illustration or example, and 
that various changes in the size, shape and ar 
rangement of the parts may be made Without de 
parting from the Spirit of the invention or the 
SCCpe. Of the Subjoined claims. 
We claim: 
1. A SWitch mechanism of the character de 

Scribed comprising a mounting plate having bear 
ing openings, a shaft rotatably supported in said 
bearing opening and projecting beyond both sides 
of Said plate, an H-frame made up of a pair of U 
Shaped Sections Secured together with their body 
portions back to back, the legs of one of said sec 
tions being engaged with and fastened to the 
mounting plate, the body portions of the sections 
having allined bearing openings providing an out 
board bearing for Said shaft, a pair of switch sec 
tions, each Switch Section including a stator of 
insulating material, one of Said stators being en 
gaged With and Secured to the ends of the legs 
of one of Said Sections of the frame, the other be 
ing engaged with and Secured to the ends of the 
legs of the other section of the frame, each of 
Said SWitch Sections also including a rotor dis 
posed Within the confines of its stator and rota 
tively coupled to Said Shaft, cooperable contact 
clips aind contact members carried by the stator 
and rotor of each Switch Section, and means for 
imparting a step-by-Step movement to said shaft. 

2. A SWitch mechanism of the character de 
Scribed comprising a mouinting plate having bear 
ing openingS, a Shaft rotatably Supported in said 
bearing opening and projecting beyond both sides 
of Said plate, an H-frame made up of a pair of 
U-shaped Sections Secured together with their 
body portions back to back, the legs of one of said 
Sections being engaged with and fastened to the 
mounting plate, the body portions of the sections 
having allined bearing openings providing an out 
board bearing for Said shaft, a pair of switch sec 
tions, each SWitch Section including a stator of 
insulating material, one of Said stators being en 
gaged With and Secured to the ends of the legs 
of one of Said Sections of the frame, the other 
being engaged With and Secured to the ends of the 
legs of the other Section of the frame, each of 
Said Switch Sections also including a rotor dis 
posed Within the confines of its stator and ro 
tatively coupled to Said shaft, cooperable contact 
clipS and contact members carried by the stator 
and rotor of each SWitch Section. 

3. A Switching mechanism of the character de 
Scribed comprising a mounting plate having a 
bearing Opening, a Shaft rotatably supported in 
Said bearing opening and projecting beyond both 
Sides of Said plate, an H-shaped frame made up 
of a pair of U-shaped sections secured together 
with their body portions back to back, the legs of 
both of Said Sections having stepped ends, the 
Stepped ends of the legs of one of said sections 
being interengaged With and secured to the 
mounting plate and projecting beyond one side 
thereof, the body portions of the sections having 
alined bearing openings providing an outboard 
bearing for Said Shaft, a pair of switch sections, 
each SWitch Section including a stator of insulat 
ing material interengaged with and secured to 
the Outermost step of the legs of its adjacent 
frame Section, each Switch Section also including 
a rotor cooperatively related to its stator and ro 
tatably Coupled to Said shaft, and means for in 
parting a step by Step motion to the shaft. 

4. A SWitching mechanism of the character de 
  



4 
scribed comprising a mounting plate having a 
bearing opening, a shaft rotatably supported in 
said bearing opening and projecting beyond both 
sides of said plate, an H-shaped frame made up 
of a pair of U-shaped Sections Secured together 
With their body portions back to back, the legs of 
both of Said Sections having Stepped ends, the 
stepped ends of the legs of one of said sections 
being interengaged With and Secured to the 
mounting plate and projecting beyond One Side 
thereof, the body portions of the sections having 
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alined bearing openings providing an outboard 
bearing for Said shaft, a pair of Switch Sections, 
each Switch Section including a stator of insulat 
ing material interengaged With and Secured to 
the outermost step of the legs of its adjacent 
frame Section, each Switch Section also including 
a rotor cooperatively related to its stator and ro 
tatably coupled to Said shaft. 

HARRY W. R.UBINSTEIN. 
HERE3ERT L. ZIMMERMAN. 

  


