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RADIO DEVICE FOR OPERATING RADO 
RECEWING SETS 

David Satinoff, Samuel Satinoff, Morris Chernow, 
and Jesse B. Sherman, New York, N. Y. 

Application November 12, 1930, Serial No. 495,220 
12 Claims. 

The present invention relates to improvements 
in controlling devices for radio apparatus and 
more particularly it pertains to a new and in 
proved remote controlling means therefor. 

In a prior application filed by us October 16, 
1930, Serial Number 489,200, we show a tuning 
instrument, in this case, a variable condenser 
which is operated in one direction of movement 
through its tuning range by mechanical means 
Such as a Spring. 
Such devices as disclosed in this prior applica 

tion, require that the electrical means be main 
tained energized in order to maintain the tuning 
instrument in its adjusted position. Since aS SOOn 
as the electrical means is de-energized, the tuning 
instrument is returned to its starting or Zero posi 
tion. Also in this type of device, fluctuations of 
current in the circuit of the electrical means are 
liable to vary the adjustment of the tuning instru 
ment thereby throwing the radio apparatus out of 
tune. 

It is the object of the present invention to im 
prove the construction and method of operation 
of remote control devices for radio apparatus. 
A feature of the invention resides in the provi 

sion of means whereby a plurality of remote con 
trol units may be employed in Such a manner that 
only one of said units is capable of Operation at 
a time. 
A further feature of the invention resides in 

the provision of novel means whereby a variable 
tuning instrument may be operated in both direc 
tions electrically throughout its entire tuning 
range. 
A further feature of the invention resides in the 

provision of novel means whereby the electrical 
oparating means of a variable tuning instrument 
may be de-energized after the instrument has 
been adjusted without affecting the adjustment 
of the instrument. 
A further feature of the invention resides in the 

provision of electrical operating means for a tun 
ing instrument of the variable multiple plate con 
deaser type, which is capable of use in connection 
with variable tuning instruments in which the 
movable element thereof moves through either 
in nety degrees, (90°), or one hundred eighty de 
grees, (180), as its tuning range. 
Other features of the invention relates to cer 

tain novel and improved constructions, arrange 
ments and combinations of parts hereinafter de 
scribed and particularly pointed out in the claims, 
the advantages of which will be readily under 
stood and appreciated by those skilled in the art. 
The invention will be clearly understood from 

(C. 250-40) 
the accompanying drawings illustrating the inven 
tion in its preferred forms, and the following de 
tailed description of the constructions therein 
ShOWn. 

Figure 1 is a diagrammatic view illustrating one 60 
form of the present invention in which the mova 
ble element of a variable radio control instrument 
Such as a variable condenser, rheostat, Switch, po 
tentiometer or the like is moved through a ninety 
degree, (90) tuning range, 

Figure 2 is a diagrammatic view illustrating the 
manner in which the device of Figure i is attached 
to an instrument of a radio receiving apparatus, 

Figure 3 is a diagrammatic view of a modified 
form of the invention illustrating the invention 70 
applied to a radio instrument in which the mova 
ble element is movable through a tuning range 
of one hundred eighty degrees, (180°), 
Figure 4 is a detail view illustrating a SWitch. Or 

rheostat for use in connection with the device of 75 
the present invention, 

Figure 5 is a diagrammatic view illustrating the 
invention applied to the volume control of a radio 
receiving set or other radio apparatus, and; 
Figure 6 is a diagrammatic view illustrating a 80 

modified form of the invention as illustrated in 
Figure 5. 

Referring to Figures 1 and 2 of the drawings, 
the reference character 10 designates an arma 
ture, which is electrically wound and included 85 
in a circuit designated 11 in said figure. The 
armature is adapted for operation by means of 
a plurality of coils forming electro-magnetS 11, 
12, 13 and 14, these coils being arranged in cir 
cuits in pairs with the coils 11 and 13 in one 90 
circuit, and the coils 12 and 14 in a separate 
circuit. It will be noted by reference to Said 
figure that the coils 12 and 14 are in the Same 
circuit with the winding of the armature 10, 
which circuit is designated 11 in the drawings 95 
and that this circuit is electrically connected 
with a coil 16 of the induction type, through 
a branch 15, it being connected thereto as at 
17. Also mounted in this circuit there is a 
switch 18 by which the circuit may be opened 100 
and closed, and the coils 11", 12, 13 and 14, and 
the winding of the armature 10 will be de-en 
ergized when the switch is opened. This circuit 
11 has a suitable resistance 19 mounted therein. 
The coils 12 and 14 are in a circuit designated l0 

20, and said circuit is connected at the point 17 
heretofore mentioned with the branch 15. This 
circuit 20 includes a rheostat 21 by means of 
which the potential of the circuit may be con 
trolled, 
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By reference to Figure 2, it will be noted that 

the arnature 10 is mounted on a shaft 22, and 
this shaft carries the movable eleinent of a 
variable electrical instrument herein illustrated 
as a variable condenSer 23. The movable plates 
24 of the variable condenser are rhounted up-OIn 
the shaft 22, and thus as the arnature is ro 
tated by the electro-magnets formed by the 
coils 11, 12, 13 and 14, the plates of the variable 
condenser will be moved between the stationary 
plates thereof to give the proper adjustment to 
the instrument. 
In this form of the invention, the operation 

is aS follows:- 
When the Switch 18 is closed, the Several elec 

tro-magnetS 11, 12, 13 and 14 and a nature 10 
Will be energized. It will be understood that 
the magnets 11’ and 13 are of fixed value, and 
tend to hold the armature 10 in alignment. With 
the lines of magnetic force thereof which posi 
tion is approximately ninety degrees, (90) With 
respect to that position in which the airinature 
is shown in Figure 1. If, now, the rheostat 
21 be moved to cut out a portion of the re 
sistance of this circuit thereof, the electro 
magnets 12 and 14 will be increased in Value, 
and will tend to attract the arrinature 10 to a 
position where its longitudinal axis lines up with 
the lines of force of the electro-magnets 12 and 
14, and as the resistance is further cut Out, and 
as the magnetism of the coils 12 and 14 in 
creases, the armature 10 Will be moved to the 
position in which it is illustrated in Figure 1, 
thus moving the movable member 24 of the 
variable instrument through itS entire tuning 
range of ninety degrees, (90). Arnature 10 
may be held in any position throughout ninety 
degrees, (90) range depending On relative Inag 
netic field intensities of 11, 13 and 12, 14. S.S ad 
justable by variation of field 12, 14 by rheostat 
21, immediately the rheostat 21 is again ad 
justed so that the resistance thereof is intro 
duced into the circuit 20, the naginetic force of 
the electromagnets 12 and 14 is reduced, and 
the fixed electro-magnets 1' and 13 attract the 
arimature 10 and tend to move the Sane to a 
position where its longitudinal axis is in align 
ninent with the lines of magnetic force of the 
electro-magnets 11 and 13. 
Thus it will be seen that by movement of 

the rheostat 21, the electro-magnets 12 and 14 
Will be variably energized to Set up a rotation of 
the arnature 10 and thereby provide for ad 
justment of the rinovable elements of a variable 
type instrument in connection with a radio ap 
paratus. 
In Figure 4, there is shown one type of rhec 

stat which may be used in connection with the 
present invention, but this type of rheostat is 
particularly adapted for use in connection. With 
that form of the invention illustrated in Figure 
3, and will be hereinafter specifically described. 
In Figure 3, there is illustrated a form of the 

invention in which the movable elements of a 
variable electrical instrument may be moved 
through a tuning range of one hundred eighty 
degrees, (180) and in this form of the inven 
tion, there are three coils 30, 3 and 32 which 
form electro-magnets for Successively operating 
upon an armature 34 which in itself is in the 
form of an electro-magnet, and is suitably 
mounted as at 33 upon a shaft such as 22 in the 
heretofore described form of the invention. 
The Switch or rheostat illustrated in Figure 4, 

is employed in this form of the invention, and 

1,953,435 
its Stein inenber 37 operates to cause engage 
ment of two contact, merinbers 35 and 38 when 
the operating kino. 38 is pressed in Wardly against 
the action of a spring 39 which horrinally holds 
said knob extended, and leaves the contact near 
berS 35 and 36 out of engagenie:t, With each 
Otheir. The resistance elezieni, of this SWitch is 
designated 40, and the operating knob 38 and the 
Stein 37 together carry a contact neighbe: 4.J. 
Which engages permanently with said resistazice 
to Vary the value of the curreit, flowing thee 
thirough. 
The Source of current which is a transformer 

45 is connected to the contact member 36 by 
means of a Suitable conductor 46, and the opposite 
end of Said transformer coil 45 is connected by 
likeains of a COInductor 47 and branch conductor 
48 With the resistance element 40 of the rheostat. 
The conductor 47 is connected at 49 to a con 
ductor 50 One length of which extends around the 
Coil 30 and forms the Winding thereof and 
terminates in a Switch point 51, while the other 
leg Of the conductor 50 extends around the coil 
32 forning the winding thereof and terminates 
in a SWitch point 52. Adapted to be contacted 
With the Switch pointS 51 and 52, there is a Swing 
ing Switch arm 53, which is arranged to rock 
about a pivotal point Such for example as that 
indicated at 54 against the action in one direc 
tion of a Coil Spring 55, the arm 53 being moved 
by means of a can member 56 mounted on the 
Sten 3 of the rheostat in a nanner to be here 
inafter described. 
The electrosnagnet 3 is in a circuit designated 

57 and Said circuit extends froin the resilient 
in ember 41 of the rheostat through the electro 
magnet 31, to the contact member 35. The arma 
ture 34 is in a circuit designated 59, and one leg 
of this circuit is connected as indicated at 60 to 
the conducto: 47, and the other leg of the circuit, 
is Connected as indicated at 61 to the conductor 
57. COinected as indicated at 62 to the Con 
ductor 57 is a Suitable resistance 63, and the 
other end of this resistance is connected by means 
of a conductor 64 to the pivoted Switch arm 53 
heretofore mentioned. 
This form of the invention operates in the 

following manner. 
With the parts in the positions shown in Figure 

3, the electromagnet 30 and the armature 34. Will 
be energized and the imagnetic force of the elec 
tromagnet 30 and that of the armature 34 will 
combine to maintain the arnature 34 in the posi 
tion in which it is shown in the drawings. To 
rotate the armature, the operating knob 38 is 
grasped and depressed until the contact members 
35 and 36 are caused to engage each other which 
engagement closes a circuit through the electro 
magnets 30, 31 and the arnature 34, the circuit, 
through the electromagnet 32 being left open. 
By rotating the operating member 38, resistance 
is gradually introduced into the circuit, of the 
electromagnet 30, and as this 'esistance increases, 
the magnetic force in electro-magnet 30 is de 
creased and that in electro-magnet 31 increased 
So that the armature tends to nove under the 
influence of the nagnetic force of the electro 
Innagnet 31 aWay from electro-nagnet 30 toward 
a position. Where its longitudinal axis will aline 
With the longitudinal axis of the electro-magnet 
3. Armature 34 can be held at any point be 
tween complete alignment with 30 and complete 
alignment with 31, and at points between 31 and 
32. As the armature reaches the position in 
which its longitudinal axis is in alignment with 
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the longitudinal axis of the electro-magnet 31, 
the coil 30 is entirely cut out by engagement of 
the can 56 with the rocking switch arm 53 which 
Iloves the arm 53 out of engagement with the 
point 51 and into engagement with the Switch 
point 52. This action takes place at the central 
point of the rheostat resistance, which is elec 
trically the Zero point, and the engagement of 
the ai'in 53 with the contact 52 energizes the 
Imagiet 32, the magnet 3i and the arinature also 
being energized and the magnet 30 deenergize 
Upon further movement of the member 41 of the 
rineostat, resistance is introduced into the circuit 
of the magnet 31, so that the armature 34 moves 
toward the magnet, 32 and finally into a position 
just opposite to that in which it is shown in the 
drawings. If at any time the rheostat knob be 
released, the contact members 35 and 36 separate 
as illustrated in the drawings, thereby deenergiz 
ing all of the magnets and the arnature so that 
the arrature will remain in the position to Which 
it was rotated. 
Thus it will be seen that this form of the in 

vention provides for the operation of the rotat 
able elements of a variable electrical instrument 
through an airc of One hundred eighty degree, 
(180') tuning range as distinguished from that 
form of the invention illustrated in Figure i, in 
Winich the tuning range is limited to ninety 
degrees, (9G). 
Figures 5 and 6 of the drawings, illustrate two 

forms of renote control for radio apparatus, 
and it is to be understood that while these forms 
of the invention are herein illustrated as en 
ployed in connection with the volume control 
circuit of a radio receiving apparatus, it is to be 
understood that they are capable of use in other 
connections, and may be if desired employed to 
operate or control the operation of other instru 
Eilents such for example as those mentioned in 
connection with the forms of the inventioin illus 
trated in Figures 1 to 4 inclusive. 
In Figure 5 of the drawings, the conductors 

0 and '71 represent the volume control circuit Cf 
a radio receiving apparatus, and by reference to 
said figure it will be noted that the conductor 71 
is connected as at 72 to the resistance element 
73 of a rheostat, the contact arin of Said rheo 
sta, being designated 74. The conductors 75 and 
76 are connected with a suitable source of power 
not shown. The conductor 75 extends around a 
coil it and forins an electro-magnet, said con 
ductor 75 being connected as at 78 to a conductor 
79. One leg of this conductor 79 is connected as 
at 80 to a contact, inemier 82, and the otheir leg 
of the conductor is connected as at 82 to a coin 
tact neimber 83. The conductor 76 of the input 
is connected as at 84 to a conductor 85, and this 
conductor 85 is connected as at 86 to a contact 
member 87, and as at 88 to 8. Contact meinber 
89. Leading froin the coinductOn 9 and connect 
ed thereto as at 90, these is a conductor 91 which 
forms a coil 92 for an electro-magnet 93, and 
this conductor 91 is connected as at 94 to the 
coinductC: 75. 
The reference characters 95 and 96 designate 

two contact, hembers, and the contact ne:abel' 
95 is connected with the contact Inernber 27' 
heretofore mentioned by means of a Suitable 
block or the like of insulating material 97, it being 
understood that the connection between tileSe 
two contact, members 95 and 87 is Cf the non 
electrica type. The reference characterS 98 and 
99 designate two contact members, and the con 
tact member 99 is connected with a contact inelia 

ber 83' by means of a Suitable block of insulating 
material 100, it being understood that the con 
nection between these two contact membel's 99 
and 83' is of the non-electrical type. The con 
tact member 81 heretofore mentioned is connect 
ed. With the contact nember 83 by a conductor 
101 and the contact member 87 heretofore men 
tioned is connected with the contact member 89 
by Yneans of a conductor 102. Leading from the 
resistance eleRheint 3 of the rheostat heretofore 
ninentioned, there is a conductor i05, and said 
CO2nductor 105 is coininected as at 106 to the re 
Sistance eleinent iO7 of a second rheostat, the 
contact arian of which is designated 108. The 
cöintact ar: 08 is connected by means of a con 
ductor 109 with the contact member 99. The 
CCntact arm 74 of the first mentioned rheostat, is 
CO:hn&cted With the contact member 95 by a con 
ductor 110, and the contact member 96 is coin 
nected With the contact member 98 by means of 
3, Conductor 111. 
From the foregoing description it will be ap 

parent that ifigure 5 illustrates two separate and 
independent reinote control devices, and that, the 
Voluline control of a radio receiving set or other 
radio apparatus Inay be controlled by either of 
these devices. 
The operation of these two devices will now 

be described, and after describing the operation 
thereof, it will be apparent that while but two 
of these renote control devices have been herein 
iiit Strated, the device is capable of use with any 
number of Such devices. 
With the Several parts in their position illus 

trated in Figure 5 it will be noted that the cir 
Cuit COintrolling the vourine of the radic receiv 
ing apparatus and designated by the conductors 
70 and 71, is open at the point designated X in 
Figure 5. 
To close this circuit at X and assume control 

thereof at the remote control station ai; the left 
Of Figure 5, a button or sizanilar davice such as 115 
is depressed. As this member 115 is depressed, it 
engages the contact lenber 81 which in turn en 
gages the contact member 87 and moves it down 
Wardly. As the CCI: tact line:mber 81 engages the 
CO2ntact ?ilenber 8'', an electrical circuit is estab 
iished through the electic-magnets 77 and 92, 
energizing them, and attracting their respective 
catches 116. This releases the contacts held by 
a previously Set Catch. 116, for example contacts 
33 and 99 at the right of Figure 5. This opera 
tion breaks the circuit between the contacts 98 
and 99, at which tine the volutine control circuit 
0 and 71 is opera. Upon further depression of 
the contact member 37 the circuit of the electro 
inagetS 74 and 92 is broken to de-energize said 
Inagnets and 'elease their respective catches i.16, 
and the circuit is completed at X between the 
contact inheinbers 95 and 96, and the several parts 
are iisintained in this position by reason of en 
gageinent of the Spring catch 116 with the con 
tact genbei 8''. MoVeRent of the contact arm 
74 of the rheostat, illustrated at the left hand 
side of Figure 5 WillingW control the volume cir 
cuit of the colductoi's 70 and '71. Since the circuit 
will be for eX2 imple through the conductor 71, re 
sistance element 73 of tile rheostat, Spring arin 
'74 of the rheostat, conductor 10, contact nein 
cers 95 and 93, and conduictor i0 which is con 
nected to the coinductor ill as at 120. 

he parts in this position give an operator at 
the rineostat at the left hand of Figure 5 cornplete 
control over the volune conti'olling circuit of the 
radio receiving Set. 
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4. 
In Figure 6 of the drawings We have shown a 

slightly modified form of the invention, and in 
this forin of the device, the source of current is 
a transformer designated 129. The reference 

5 characters 130 and i3 designate the volume con 
trol circuit of a radio receiving set, and the ref 
ei'elin Ce character 32 designates the resistance 
eleinent of a rheostat, the movable member or 
ar; thereof being designated 133'. the conduc 
to 130 is connected to a conductor i33 by sneans 
Of a Conductoi' i34, the point of connection being 
designated i35. The coinductor i31 is connected 
to a conductor 136 as at 137, and this conductor 
138 is connected as at 138 to the resistance ele 
ment 139 cf a rheostat, the movable member of 
Which is designated 140. A conductor 141 coin 
ects the movable member 133' of the first men 

tioned rheostat, with a contact member 142 and 
the ricvable member 140 of the second mentioned 
rheostat is connected by means of a conductor 
i43 With a contact member i44. The transforine 
is connected by lineans of a conductor 145 with a 
Conductor 46 as at i47, and the leg 143 of the 
CCi ductici 46 ifornis a coil 149 Winich provides an 
electro-Eagnet, 150. The conductor i43 is con 
Inected as at 151 to a U-shaped contact tenber 
i52. This J-shaped contact member 152 has 
two legs 153' and 154, and the leg 154 is connected 
With a contact member 155 by ineans of a block of 
ii)Slalating islaterial 158. The contactinenber 155 
is connected as at 57 to a coinductor 16i. 

Connecting a contact neimber 15 with a U 
shaped contact line niber 60, there is a conductor 
i60', this conductoi being connected to the con 
tact 160 as at, 62. The Ctheir leg 165 of the con 
ductor 143 passes around and forms a coil 166 to 
provide an electro-magnet i67, and said conduc 
tor is extended as at 169 and connected as at 168 
to the conductor 48. The conductor 33 here 
tofore rhentioned is connected as at 170 to a con 
tact, Rheinber 1. 

In this form of the invention there are illus 
trated two remote control stations, and each re 
ote contro Station enploys a, Tianually operated 

button 150'. These buttons 150' are adapted to 
Singage these respective contact members 151' 
injounted between the legs of the U-shaped con 
tact, neinbers and each of the contact members 
151' is provided with an arrnature 154' for its re 
spective electro-itagnets, and each contact mem. 
her is held in its upward position by means of a 
Spring 55'. 

This device operates in the following manner:- 
With the parts in the position shown in Figure 

6, the volune coatrol circuit designated by the 
reference characters 130 and 131 is open at both 
points X in the renote control stations. In this 
position, both electro-magnets 150 and 167 are 
energized, but their strength, although sufficient 
to hold their respective ar:natures when engaged 
With the coil, is not strong enough to attract 
their ai'irature when out of contact therewith. 
Upon depressing the button 150' of the remote 
Control station at the left of Figure 6, the contact 
an 15 ' is depressed and the circuit of the elec 
tro-magnets i50 and 167 is broken at the point Y. 
A circuit, inciuding the contact innenber 151' is, 
however, completed by engagement of the coin 
tagt member 151' with the lower leg of the U 
shaped contact, and this circuit includes the con 
ductor 145, conductor 165, coil 166 of electro-inhag 
net 67, conductor 169, U-shaped contact member 
152, contact, Yaernber 151' and the electrical con 
ductor 160' which connects the two U-shaped 

5 contact members 152 and 160. This circuit ener 
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gizes the electro-magnets 150 and 167 and the ar 
nature 154' is engaged with electro-magnet 167 
which holds the contact member 151' depressed. 
Cepression of the contact member 151' also de 
presses the contact member 142, and causes a 
completion of a circuit at the point X, which 
circuit includes the conductCi' 141, contact nem 
ber 142, and the novable meinber 133' of the 
rheostat, at the left hand of Figure 6, contact 
Yleinber 13, conductor 134, and conductor 130. 
ihis by move?ent of the movable member 133' 
Ci the rheostat at the left of Figure 6, there will 
ge established a control of the volume control 
circuit designated by the reference character's 130 
and 13. 

ASSuining now that the operator of the volume 
6introl station at the left of Figure 6, leaves the 

volume conti'oi station, and it is desired to oper 
ate tha volline control circuit of the conductors 
i30 and 13 froin the remote control station at 
the right of Figure 6. Upon the depression of 
the button i50' of this station, the contact mem 
bet 51' is depressed which breaks the circuit of 
the coils 150 and i67, and de-energizes the elec 
tro-YagnetS provided theireby. Thereupon the 
CCintact linenber 151' of the control station at the 
left of Figure 6 moves to the position in which 
it is shown, and the contact rember 151' at the 
control station at the right, of said Figure 6, is held 
depressed by re-energization of the electro-mag 
illet, i50. )epression of the contact in ember 51 
cStaiolishes a circuit between the contact mem 
berS 44 and 55, and between contact members 
15' and 54. The contact between the reinbers 
144 and 155 gives the operator at, this reynote 
control station control of the voluine control 
circuit in the conductoi's 130 and 13 through 
the mediurn of the rheostat shown at the right 
of aigure 8, and it will be apparent that by nove 
Ynent of the nowable member 140 of said rheostat, 
the Voinae of the volume control circuit, of the 
radio receiver Snay be controlled. 

Froin the foregoing, it will be apparent that 
the present invention provides a new and novel 
means Of Operation and control of radio appa 
ratus, and while the invention has been herein 
illustrated and described in connection with a 
radio receiving Set, and a variable instrument 
has 38en herein illustrated as of the variable 
condenser type, it is to be understood that the 
invention is applicable to other forms of radio 
app3.rattlS, and that it is not liaited to the spe 
cific instrument shown and may be capable of 
use in connection with any type of instrument 
efiniploying a movable pait. 

Having thus described the invention, what we 
claim as new, and desire to secure by Letters-Pat 
ent of the United States, is: 

1. A regiote controlled tuning device for a ro 
tatable tuning eierment of a radio apparatus, 135 
Said tuning device comprising an armature con 
prising an elect:"O-Yagnet projecting axially from 
one side of the rotatable tuning element, a plu 
rality of circui'inferentially Spaced, radially ar 
ranged electronifagnetS Witi. Willic: the radially 140 
Clt'Ward end of the anature is airl'aiged to co 
operate in magnetic relation, two of the electro 
rinagnets being diametrically aligned, a connec 
tion etween one end of the Windings of the dia 
metrically aligned electro-imagnets, a source of 145 
electrical energy having one side connected to 
said connection, variable resistance switch 
means interpolated between and connected to 
said remaining ends and the remaining side of 
the source of electrical energy and to the remain- i5 
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ing electro-magnet, a pair of normally disen 
gaged contact members in the Switch means, One 
of the contact members having connected thereto 
one end of the Winding of the said remaining 
electro-magnet, the other contact member being 
connected to the said remaining side of the 
Source of electrical energy, Said SWitch means 
being arranged to be operated to close Said Con 
tact members to selectively energize certain of 
the electro-magnets, and permit sinnultaneously 
reducing the relative magnet effect of adjoining 
electro-magnets for rotating the arnature, Said 
arinature being directly in circuit with Said other 
electro-magnets and the source of electrical 
energy. 

2. A remote control device for a rotatable radio 
apparatus tuning element, Said device compris 
ing an amature in the form of an electro-linag 
net having its axis extending radially from One 
side of the rotatable tuning element, a plurality 
of radially arranged circumferentially Spaced 
electro-magnets surrounding the axis of the tun 
ing element and in magnetic relation to the 
armature, said armature and at least tWO ad 
joining electro-magnets being arranged to be 
simultaneously and selectively energized to dif 
ferent degrees for turning the armature away 
from one of then and toward the other, healins 
for effecting selective energization of the plural 
ity of electro-magnets and of the armature, said 
means comprising a source of electrical energy, 
variable resistance switch means, said variable 
resistance switch means comprising connecting 
means for selectively connecting the electro-mag 
nets and armature for energization, Variable re 
sistance means arranged to be connected with 
one of any two adjoining energized electro-mag 
nets for diminishing the Supply of energy there 
to so as to diminish the magnetic force thereof 
and cause movement of the armature toward the 
other electro-magnet, said variable resistance 
means and selective connecting means being 
simultaneously operable. 

3. In a device for rotating a tuning shaft, a 
plurality of electro-magnets arranged in circum 
ferentially spaced manner around the shaft, an 
arnature on the shaft in the form of an elec 
tro-magnetic arm extending radially from One 
side of the shaft in magnetic relation to the 
plurality of electromagnets, a Source of electri 
cal energy, connections between the plurality of 
electro-magnets and the armature and between 
the plurality of electro-magnets and the arma 
ture and the source of electrical energy, Switch 
means interpolated between the Source of elec 
trical energy and the plurality of electro-mag 
nets and the arnature, Selective Switch means 
interpolated between the first Switch means and 
two of the plurality of electro-magnets for selec 
tively determining which of them shall be ener 
gized at one time, rheostat lineans interpolated 
between the Selective Switch means and said two 
electro-magnets and other adjacent ones of the 
plurality of electro-magnets for relatively in 
creasing the energization. Of adjacent ones of 
said plurality of electro-magnets, for exerting 
a turning effect upon the armature, and manual 
means for Simultaneously coordinating and reg 
ulating the action of the first Switch means, the 
selective Switch means, and the rheostat means 
for controlling the rotation of the tuning shaft. 

4. In a device for rotating a tuning shaft in 
cluding a plurality of Spaced electro-magnets air 
ranged around the axis of the shaft, an electro 
magnetic armature on the shaft and arranged to 

S 
be in magnetic relationship to only some of the 
plu'ality of electro-nagnets at one tine, and 8, 
Source of electrical energy; Selective switch 
nealins intercolated between the Source of elec 
tirical ene:gy aid the KhaglietS for Selectively 
energizing adjacent, magnets while maintaining 
the arnature energized, and rheostat means in 
terpolated between the Selective Switch means 
and the n)agnets for changing the relative de 
gree of energization of energized adjacent inag 
nets for exertiing a turning effect on the arm 
ature. 

5. in a device for rotating a tuning shaft in 
cluding a plurality of spaced electro-magnets 
ai'i'anged around the axis of the shaft, an elec 
tro-magnetic ai'natuite on the shaft and ar 
ranged to be in magnetic relationship to only 
SC322 of the pitrality of electro-magnets at one 
tire, and a source of electrical energy; selective 
SWitch naeans interpolated oetween the source 
Of electrical energy and the nagnets for selec 
tively energizing adjacent Yagnets while main 
taining the ai'nature energized, and rheostat 
Ileans interpolated between the selective switch 
islearnS and the Yagnets for changing the relative 
degree of energization of energized adjacent inag 
netS for exerting a tui'ining effect on the aima 
ture, Said Selective Switch means and rheostat 
aneans being Simultaineously operable. 

5. in a device for rotating a turning shaft in 
cluding a plurality of Spaced electro-magnets ar 
:alged al'Ound the axis of the shaft, an electio 
Inaghetic ai'ilature on the shaft and arranged to 
38 in Eagletic relationship to only some of the 
piu'ality of electro-imaginets at one tie, and a 
SCilice of electricai energy; selective switch 
Ileans interpolated between the source of elec 
trical energy and the imagnets for selectively en 
ei'gizing adjacent magnets while inaintaining the 
a.innature energized, and rheostat means inter- . 
polated between the Seiective switch means and 
the ragnets for changing the relative degree of 
eilergization of energized adjacent imagnets for 
exerting a turning effect an the arrnature, and 
Operating lineans for coordinating and operating 
the Selective Switch means and rheostat means 
for controllably rotating the tuning shaft. 

7. In a device for rotating a tuning shaft, a 
pair of Opposed electro-Zalagnets located at oppo 
Site sides of the shaft, a third electro-magnet 
located at another side of the shaft, an armature 
On the shaft in the form of an electro-magnet 
extending froin one side of the shaft and ar 
ranged to be in magnetic relationship to the pair 
of Opposed and the third hagnets, a source of 
electrical energy coininected to the magnets and 
to the a!"nature, selective Switch means inter 
polated between the source of electrical energy 
and the magnets for selectively energizing at one 
time One of the opposed magnets and the third 
Iragnet, and Irineostat lineans interpolated be 
tween the selective switch means and the op 
pOSed InagnetS and the third magnet for chang 
ing tile relative degree of energization of one 
of the Opposed inhagnets and of the third magnet 
for exerting a turning effect upon the armature. 

8. In a device for rotating a tuning shaft, a 
pair of Opposed electro-magnets located at oppo 
Site Sides of the shaft, a third electro-magnet 
located at another side of the shaft, an armature 
On the shaft in the form of an electro-magnet 
extending from one side of the shaft and ar 
ranged to be in magnetic relationship to the 
pair of Opposed and the third magnets, a source 
of electrical energy connected to the magnets 
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and to the armature, selective switch means in 
terpolated between the source of electrical en 
ergy and the magnets for selectively enei'gizing 
at One time One of the opposed inagnets and 
the third magnet, and rheostat ineans interpo 
lated between the Selective switch means and 
the opposed inagnets and the third magnet for 
changing the relative degree of energization of 
One of the opposed magnets and of the third mag 
net for exerting a turning effect upon the arma 
ture, Said ai'nature being constantly energized 
during energization of any of the magnets. 

9. In a device for rotating a tuning shaft, a 
pair of opposed electro-magnets located at op 
pOSite SideS of the Shaft, a third electro-imagnet 
located at another Side of the shaft, an arina 
ture on the Shaft in the form of an electro 
maginet eXtending fron One Side of the Shaft, and 
arranged to be in Imagnetic reiationship to the 
pair of opposed and the third magnets, a Source 
Of electrical energy connected to the magnets and 
to the airinnature, Selective SWitch means inter 
polated between the source of electrical energy 
and the magnets for Selectively energizing at one 
tiine one of the opposed magnets and the third 
magnet, and rheostat means interpolated between 
the Selective Switch means and the opposed rag 
netS and the third raginet for changing this rela 
tive degree of energization of Oine of the opposed 
magnets and of the third magnet for exerting a 
turning effect upon tile arnature, and Inaster 
Switch means interpolated betweein the Source of 
electrical energy and the Selective SWitch nea).S. 

10. In a device for rotating a turning Silaft, a 
pair of opposed electro-magnets iocated at oppo 
site sides of the shaft, a third electro-imagnet 
located at another side of the shaft, an armature 
on the Shaft in the form of an electro-Gnagnet 
extending from one side of the shaft and air 
ranged to be in magnetic relationship to the pair 
of opposed and the third magnetS, a Source of 
electrical energy connected to the magnetS and 
to the airmature, Selective Switch lineans inter 
polated between the source of electrical energy 
and the magnets for selectively energizing at one 
time one of the opposed magnets and the third 
magnet, and rheostat means interpolated between 
the Selective Switch meains and the opposed mag 
nets and the third magnet for changing the Irela 
tive degree of energization of one of the opposed 
magnets and of the tihird magnet for exerting 
a turning eitect upon the arianature, and ala.Ster 
Switch means interpolated between the SOurce 
of electrical energy and the selective Switch 
means, and manual means operatively COIn:lecting 
the selective Switch means, rheostat in 3a1nS, and 
naster switch means for coordinating aid simul 
taneously operating the Same whereby the tun 
ing shaft may be controllably rotated and stopped. 

il. In a device for rotating a tuning shaft, a 
pair of opposed electro-magnets located at op 
posite sides of the tuning shaft, a third electro 
magnet located at another side of the shaft, an 
almature on the shaft in the foliin of an electro 
magnet extending from one Side of the shaft and 
arranged to be in magnetic relationship with 

I,953,435 
either One of the pair of opposed electro-magnets 
and the third electro-magnet, a source of elec 
trical energy connected to the magnets and to 
the armature, Selective Switch means interpolated 
between the Source of electrical energy and the 
magnetS, Said SWitch means comprising a pair 
of Separated SWitch points connected to differ 
ent Ones of the pair of magnets, a pivoted switch 
arlin SWingable into engagement with either of the 
SWitch pointS and connected to the Source of 
electrical energy, a resistance interpolated be 
tween the Source of electrical energy and the 
Opposed magnetS, a movable contact arm con 
nected to the third magnet and slidable along 
the resistance, and manual means for coordinat 
ing and Simultaneously operating the pivoted 
SWitch arm and the Inovable contact arm, where 
by One of the opposed Inaginets and the thirdninag 
net may be simultaneously energized while the 
remaining Opposed magnet is deene'gized and the 
degree of energization of Said one of the opposed 
AnagnetS and Cf tile third maginet may be clhanged 
to produce turning of the arnature for rotating 
the turning shaft. 

12. In a device for rotating a turning shaft, a 
pair of opposed electro-imagnets located at op 
pOSite SideS of the turning Shaft, a third electro 
(magnet located at anotier side of the shaft, an 
anature on the shaf, in the form of an electro 
magnet eXteilding from One side of the shaft, and 
arranged to be in magnetic relationship with 
either one of the pair of opposed electro-mag 
netS and the third electro-magnet, a source of 
electrical energy connected to the magnets and 
to the armature, Selective switch means inter 
polated between the source of electrical energy 
and the magnets, said Switch means comprising 
a pai; Cf Separated SWitch points connected to 
different Ones of the pair of magnets, a pivoted 
Switch at in SWingable into engagement with either 
of the Switch points and connected to the Source 
of electrical energy, a resistance interpolated be 
tween the source of electrical energy and the op 
pO3ed magnetS, a movable contact arm connecte 
to the third magnet, and slidable along the re 
Sistance, and manual means for coordinating and 
Simultaneously operating the pivoted switch arm 
and the Innovable contact arm, whereby one of 
the opened magnets and the third magnet may 
be Simultaneously energized wihile the remaining 
Opposed magnet is deemergized and the degree of 
energization of Said one of the opposed magnets 
and of the third imagnet may be changed to pro 
duce turning of the ai'imature for rotating the 
tuning Shaft, Said manual means being rotatable i 
and axially movable, and master Switch means 
interpolated between the source of electrical en 
ergy and the CppGSed and third magnets and the 
airmature and Operable by axial movement of the 
manual hileans while rotating the manual means 
for Operating together the pivoted switch arm 
and the movable contact arm. 
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