April '3, 1934. D. SATINOFF ET AL 1,953,435

RADIO DEVICE FOR OPERATING RADIO RECEIVING SETS

Filed Nov. 12, 1930 2 Sheets-Sheet 1

I 1

5
] val
/
47
Inventors
v Jarivers
ESSELLIHEMAN.
Ty TATINOFFT
Worrns CreERNOW:

Atlorney

9
o5 A0 57 By@«m@&m




April 3, 1934. D. SATINOFF ET AL 1,953,435

RADIO DEVICE FOR OPERATING RADIO RECEIVING SETS

Filed Nov. 12, 1930 2 Sheets-Sheet. 2

Ry
a6 R /7 =

74
H—727 67
—7H
] 3
) s
W%/ v 9
’/ﬁ ) Inventors
/5/ DAavio SATINOFE oo ,
B ELTTHERM AN
TGN 4D ATINO A,

TVorrens CHERNOL.
.

 (hoaioe O,

Attorney




Patented Apr. 3, 1934

UNITED STATES

1,953,435

PATENT OFFICE

1,953,435

-RADIO DEVICE FOR OPERATING RADIO
RECEIVING 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. (ClL 250—40)

o
[

The present invention relates to improvements
in controlling devices for radio apparatus and
more particularly it pertains to a new and im-
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

3 as the electrical means is de-energized, the tuning

instrument is returned to its starting orzero 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
opserating 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-
denser type, which is capable of use in connection

45 with varizble tuning instruments in which the

movable element thereof moves through either
n'nety degrees, (90°), or one hundred eighty de-
grees, (180°), as ifs 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

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 radioc control instrument
such as avariable condenser, rheostat,switch, po-
tentiometer or the like is moved through a ninety
degree, (90°) tuning range, 65

Figure 2 is a diagrammatic view illustrating the
manner in which the device of Figure 1 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
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
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
in g circuit designated 11 in said figure. The
armature is adapted for operation by means of
5 plurality of coils forming electro-magnets 117,
12, 13 and 14, these coils being arranged in cir-
cuits in pairs with the coils 11 and 13 in one
circuit, and the coils 12 and 14 in a separate
cireuit. 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
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
and closed, and the coils 11/, 12, 13 and 14, and
the winding of the armafure 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 g circuit designated
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, 110
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By reference to Figure 2, it will be noted that
the armature 10 is mounted on a shaft 22, and
this shaft carries the movable element of a
variable electrical instrument herein illustrated
as a variable condenser 23. The movable plates
24 of the variable condenser are mounted upon
the shaft 22, and thus as the armature is ro-
tated by the electro-magnets formed by the
coils 117, 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:i—

When the switch 18 is closed, the several elec-
tro-magnets 11’, 12, 13 and 14 and armature 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, (80°) with
respect to that position in which the armature
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 armature 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 registance 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 Figuve 1,
thus moving the movable member 24 of the
variable instrument through its entire tuning
range of ninety degrees, (99°). Armature 10
may be held in any position throughout ninely
degrees, (90°) range depending on relative mag-
netic field intensities of 117, 13 and 12, 14 35 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 magnetic force of
the electromagnets 12 and 14 is reduced, and
the fixed electro-magnets 11’ and 13 attract the
armature 10 and tend to move the same to a
position where its longitudinal axis is in align-
ment 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 armature 10 and thereby piovide for ad-
justment of the movable el=ments of a variabie
type instrument in connection with a radio ap-
paratus.

In Figure 4, there is shown one tyve of rheo-
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 bé 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, 31 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
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its stem member 37 operales to cause engage-
ment of two contact members 35 and 3% when
the operating knob 38 is pressed inwardly against
the action of a spring 39 which normally holds
said knob extended, and leaves the contact mem-
bers 35 and 36 out of engagement with each
other. The resistance element of this swiich is

h
desiznated 49, and the operating knob 23 and the
stem 37 together carry a contact member 41
which engages permanently with said resistance
to vary the value of the curreni flowing there-
through.

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 transiormer coil 45 is connected by
means of a conductor 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 arcund the coil
32 forming the winding thereof and terminates
in & switch point 52. Adapted to be contacted
with the switch points 51 and 52, there is a swing-
ing switch arin 53, which is arranged %o 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 cam member 56 mounted on the
stem 37 of the rheostat in a manner to be here-
inafter described.

The electromagnet 31 is in a circuit designated
57 and said circuit exfends from the resilient
member 41 of the rheostat through the electro-
magnet 31, to the contact member 35. The arma-
ture 24 is in a circuit designated 59, and one leg
of this circuit is connected as indicated at §8 to
the conductor 47, and the other leg of the circuit
is connected as indicated at 61 to the conductor
57. Connected as indicated at 82 to the con-
ductor 57 is a suitable resistance 83, and the
other end of this resistance is connected by means
of & 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 Pigure
3, the electromagnet 30 and the armature 34 will
be energized and the magnetic force of the elec-
romagnet 30 and that of the armature 34 will
combpine to maintain the armature 34 in the posi-
tion in which it is shown in the drawings. T¢

rotate the armature, the operating knob 38 is I

grasped and depressed until the contact members
35 and 36 are caused to engage sach other which
engagement closes a circuit through the electro-
magnets 30, 31 and the armature 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 resistance increases,
the magnetic force in electro-magnet 30 is de-
creased and that in eleciro-magnet 31 increased
so that the armature tends to move under the
influence of the magnetic force of the electro-
magnet 21 away from electro-magnet 30 toward
a position where its longitudinal axis will aline
with the longitudinal axis of the eleciro-magnet
31. 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 longitudingl axis is in alignment with
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+the longitudinal axis of the electro-magnet 31,
the coil 30 is entirely cub out by engagement of
the cam 56 with the rocking switch arm 53 which
moves the arm 53 out of engagement with the
point 51 and into engagement with the switch
point 53. This action takes place at the central
point of the rheostat resistance, which is elec-
trically the zero point, and the engagement of
the arm 53 with the contact 52 energizes the
magnet 32, the magnet 31 and the armature also
eing energized and the magnet 30 deenergize
Upon further movement of the mernber 41 of the
rheostat, 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 armature so that
the armature 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 arc of one hundred eighty degree,
(189°) tuning range as distinguished from that
form of the invention illustrated in Figure 1, in
which the tuning range is limited {o ninety
degrees, (96°). :

migures 5 and 6 of the drawings, illustrate two
forms of remote control for radio- apparatus,
and it is to be understocd that while these forms
of the invention are herein ilustratsd as em-
ployed in connection with the volume control
cireuit of a radio receiving apparatus, it is to be
understood that they are capable of use in otner
connections, and may be if desired employed to
operate or control the operation of other instru-
ments such for example as those mentionsd in
connection with the forms of the invention illus-
trated in Figures 1 to 4 inclusive.

In Figure 5 of the drawings, the conductors
70 and 71 represent the volume control circuit of
a radio receiving apparaius, and by reference to
said fAigure it will be noted that the conductor 71
is connected as at 72 5 the resistance element
73 of a rheostat, the contact arm of said rheo-
stod being designated 74. The conductors 75 and
75 are connected with a suitable source of power
not shown. The conductor 75 extends around &
coil 77 and forins an electro-magnet, said con-
duetor 75 being connected as at 78 to a conductor
79, . One leg of this conductor 79 is cennected as
at 80 to a contach member 81, and the other leg
of the conductor is connected as at 82 to a con-
tact member 83. The conductor 76 of the input
is connected as at 84 to a conductor 85, and this
conductor 85 is connected as at 88 to a confact
member 87, and as at 88 to & contact member
29. Leading from the conductor 79 and connech-
ed thereto as at 80, there is a conductor 91 which
forms a coil 92 for an electre-magnet 93, and
this conductor 91 is connected as at 94 to the
conduectey 5.

The reference characters 95 and 96 designate
two contact members, and the contact member
o5 is connecied with the contact member &7
nheretofore mentioned by means of a suitable
block or the like of insulating material 97, it being
understoed that the connection between these
iwo conbtact members 85 and 87 is of the non-
electrical type. 'The reference characters 93 and
99 designate two contact members, and the con-
tact member 89 is connected with a contact mem-

3

her 83’ by means of a suitable block of insulating
material 100, it being understood that the con-
nection between these two contact members 99
and 83’ is of the non-electrical type. The con-
tact member 81 heretofore menticned is connect-
ed with the contact member 83 by a conductor
101 and the contact member 87 heretofore men-
tioned is connected wilh the confact member 89
hy means of a conductor 102, Leading from the
resistance clement 73 of the rheostat heretcfore
mentioned, there is a conductor 105, and said
conductor 105 is connected as at 106 to the re-
sistance element 107 of a second rheostat, the
contact arm of which is designated 108. The
contact arm 198 is connected by means of a con-
ductor 109 with the contact member 99. The
ceniact arm 74 of the first mentioned rhecstat, is
connacied with the contact member 85 by a con-
ductor 119, and the contact member 96 is con-
nected with the contact member 98 by means of
a conductor 111.

From the forsgeing description it will be ap-
parent that Figure 5 illustrates two separate and
independent remote control devices, and that the
voluine control of a radio receiving set or other
radic apparatus may be contrclled by either of
these devices.

The operation of these two devices will now
be described, and after describing the operation
therect, it will be apparent that while but two
of these remote control devices have been herein
illustrated, 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 eontrolling the volume of the radic receiv-
ing gpparatus and designated by the conductors
70 and 71, is open at the point designated X in
Figure 5.

To clese this circuit at X and assume control
therecf at the remote control station at the left
of Figure 5, a button or similar device such as 115
is depressed. As this member 115 is depressed, it
engages the contact member 81 which in turn en-
gages the contact member 87 and moves it down-
wardly. As the contact member 81 engages the
contact member 87/, an electrical circuit is estab-
jished through the electro-magnets 77 and 92,
energizing them, and attracting their respective
catches 116. This releases ths eontacts held by
a previously set cateh 116, for example contacts
83’ and 99 at the right of Figure 5. This opera~
tion breaks the circuit between the contacts 98
and 99, at which time the volume control circuit
76 and 71 is epesn. Upon further depression of
the contact member 87 the circuit of the electro-
magnets 77 and 92 is broken to de-energize said
magnets and release their respective catches 118,
and the cireuit is completed at X between the
contact members 85 and 96, and the several parts
are maintained in this position by reason of en-
gagement of the spring catch 116 with the con-
tact member 87’. Mocvement of the contact arm
74 of the rheostat illustrated at the left hand
side of Figure 5 will now control the volume cir-
cuit of the conductors 70 and 71 since the circuit
will he for example through the conductor 71, re-
sistance clement 73 of the rheostat, spring arm
74 of the rheosiat, conductor 110, contact mem-
bers 85 and 98, and conductor 70 which is con-
nected to the conductor 111 as at 120.

The parts in this position give an operator at
the rheostat at the left hand of Figure 5 complete
control over the volume controlling circuif of the
radio receiving set.
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In Figure 6 of the drawings we have shown a
slightly modified form of the invention, and in
this form of the deVIW, the source of current is
a transformer designated 129. 'The reference
characters 120 and 13 designatbe the volume con-
trol circuit of 2 radio receiving set, and the ref-
erence character 132 designates the resistance
element of a rheostat, the movable member or
arny thnw' of being designated 133’. The conduc-
tor 159 is uanccuod 1o & conductor 133 by means
of a cond J_(‘;tO" 134, the point of connection being
designated 135. The conductor 131 is connected
to & conductor 136 as at 137, and this conductor
138 is connected a3 at 138 o the resistance ele-
ment 139 of a rheostat, the movable member of
which is designated 140. A conductor 141 con-
neets the movable merber 133 of the first men-
ticned rheostat with a confact member 142 and
the movable member 140 of the second mentioned
rheostat is connected by means of a conductor
143 with a contact member 144, The transiormer
is connected by means of a conductor 145 with g
conductor 148 as atv 147, and the leg 148 of the
cenductor 148 forms a coil 149 which provides an
clectro~-magnet 150. The conducicr 148 is con-
nected as at 151 to a U-shaped contact member
152, This U-shaped contact member 152 has
two legs 153" and 154, and the Ieg 154 is connected
/ith a contact membe r 155 by means of 2 block of
insulating mnaterial 1588, The contact member 155
is connected as at 157 Lo 8 conductor 161.

Connecting g contact member 151 with a U-
shaped contact member 169, there is a conductor
160’, this conductor being connected to the con-
tact 180 as at 162. The cther leg 185 of the con-
ductor 148 passes around and forms a coil 166 to
provide an electro-magnet 187, and said conduc-
tor is extendad as'at 169 and connecied as at 168
to the conductor 148. The conductor 133 here-
tofore menticned is connected as at 170 to a con-
tact member 171.

In this form of the invention there are illus-
trated two remote control stations, and each re-
mgote control station employs a manually operated
bu‘:;ton 180’. These buttons 150" are adapted fo

gage these respective contact members 1517
o*ounted b uween the legs of the U-shaped con-
i the contact members

gl’ is p PVldw_ With an armature 154’ for its re-
spective eleciro-magnets, and each contact mem-
ber is held in its upward position by mesns of a
cpring 1557,

This device operates in the following manner:—
With the parts in the position shown in Figure
8, the velume ccntrol circuit designated by the
reference characters 139 and 131 is open at both
points X in the remote control stations. In this
position, both electro-magnets 150 and 167 are
ensrgized, hut their strength, aithough sufficient
fc hold their respective armatures when engaged

i Y coil, is not strong enough to atiract
their armature when out cf contact therewith.
Upon depressing the button 150’ of the remote
contral station at the left of Figure 6, the contact
arm 151’ is depre:sed and the circuit of the elec-
tro magnets 150 and 167 is broken at the point Y.

3 cireuld including the contact member 1517 is,
howev'-‘r completed by engagement of the con-
tact member 151’ with the lower leg of the U-
shaped contact, and this circuit includes the con-
ductor 145, conductor 185, coil 166 of electro-mag-
net 167, cond uctor 169, U-shaped contact member

152, contact member 151’ and the electrical con-
ductor 160’ which connects the two U-shapsd
contact members 152 and 150. This circuit ener-

1,953,485

gizes the electro~-magnets 150 and 167 and the ar-
mature 154’ is engaged with electro-magnet 167
which holds the contact member 151" depressed.
Bepression 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 inciudes the conducter 141, contact mem-
ber 142, and the movable member 133’ of the
rheostat at the left hand of Figure 6, contact
ember 171, conductor 134, and conductor 130.

f ‘15 by movement of the mmable member 133’
fbetha at the left of Figure 6, there will
ished a control of the vclume control

d 51gnated by the reference characters 130

the
ne
4

f
ocs

Z.TO

I/
ircuit
and 131,
Assummg now that the operator of the volume

ontrol station at the left of Figure 6, leaves the
volume contrel station, and it is desired to oper-
ate the volume control circuit of the conductors
13¢ and 121 fromn the remote control station at
the right of Figure 6. Upocn the depression of
the button 150’ of this station, the contact mem-
ber 151’ is depressed which breaks the circuit of
the coils 156 and 167, and de-energizes the elec-
tro-magnets provided thereby. Theretipon the
contact mermmber 151’ of the conirol station at the
left of Figure 6 moves to the position in which
it is shown, and the contact member 151’ at the
control station at theright of said Figure 6, is held
depressed by re-energization of the electro-mag-

net 150. Depression of the contact member 1517
cst elishes a circuit between the contact mem-

bers 144 and 155, and hetween contact members
161" and 154, The contact between the members

144 agnd 155 gives the cperator ai this remote
control station control of the volume control
circuit in the conductors 130 and 1S1i through
the medium of the rhecstat shown at the right
of Figure &, and it will be gpparent that by move-
ment of the movable member 146 of said rheostat,
the velume of the velume control circuil of the
radio rezeiver may be controlled.

From the foregoing, it will be apparent that
the present invention provides a new and novel
means of operation and contro! of radic appa-
ratus, and while the invention has been herein
iliustrated and described in connection with a
radio receiving set, and a variagkble instrument
has keen herein illustrated as of the variable
condenser type, it is to be understood that the
invention is applicable to other forms of radio
apparatus, and that it is not limited to the spe~
cific instrument shown and may be capable of
use in connection with any type of instrument
employing a movable paxt.

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 remote controllied tuning device for a ro-
tatable tuning element of a radio apparatus,
s2id tuning device compr’smc an armature com-
prising an clectro-magnet nrojecting axially from
cne side of the rotatable tvnmv element, a plu-
rality of circumferentially spaced, radially ar-
ranged electro-magnels with which the radially
cubtward end of the armature is arranged to co-
operate in magnetic relation, two of the electro-
magnets being diametrically aligned, a connec-
tion ketween one end of the windings of the dia-
metrically aligned electro-magnets, a scurce of
electrical energy having one side connected to
sald connection, ariable resistance switch
means interpolatea between and connected to
said remaining ends and the remaining side of
the source of electrical energy and to the remain-
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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

sing arranged to be operated to close said con-
tact members to selectively energize certain of
the electro-magnets, and permit simultaneously
reducing the relative magnet effect of adjoining
clectro~-magnets. for rotating the armature, said
armature being directly in circuit with said other
electro-magnets and the source of electrical
energy.

9. A remote conirol device for a rotatable radio
apparatus tuning element, said device compris-
ing an armature in the form of an electro-mag-
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 them and toward the other, means
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 50 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 shaif, an
armature 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 armature, 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 means interpolated
between the selective switch means and said two
electro-magnets and other adjacent cnes 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 shaff in-
cluding a plurality of spaced electro-magnets ar-
ranged around the axis of the shaft, an electro-

magnetic armature on the shaft and arranged to

5
be in magnetic relationship to only some cf the
plurality of electro-magnets at one time, and &
source of electrical energy; selective switch
means interpolated between the source of elec-
trical energy and the magnets for selectively
energizing adjacent magnets while maintaining
the armature encrgized, and rheostat means in-
terpolated between the selective switch means
and the magnets for changing the relative de-
gree of energization of energized adjacent mag-
nets for exerting a turning effect on the arm-
ature.

5, In a device for rotating a tuning shaft in-
cluding a plurality of spaced electro-magnets
arraaged around the axis of the shaft, an elec-
tro-magnetic armsatuire on the shaft and ar-
ranged to be in magnetic relationship to only
some of the plurality of electro-magnets at one
time, and a source of electrical energy; selective
switch means interpolated between the source
of electrical energy and the magnels for selec-
tively energizing adjacent magnets while main-
taining the armature energized, and rheostat
means interpolated between the selective switch
means and the magnets for changing the relative
degree of energization of energized adjacent mag-
nets for exerting a turning effect on the arma-
ture, said selective switchh means and rheostat
means being simultaneously operakle.

5. In a device for rotating a tuning shaft in-
cluding a plurality of spaced electro-magnets ar-
ranged around the axis of the shaft, an electvo-
magnetic armature on the shaft and arranged to
in magnetic relationship to only some of the
vlurality of electro-magnets at one time, and a
scurce of electrical energy; selective switch
means interpolated hetween the source of elec-
trical energy and the magnets for selectively en-
ergizing adjacent magnets while maintaining the
armature energized, and rihecstat means inter-
polated between the selective switch means and
the magnets for changing the relative degree of
energization of energized adjacent magnets for
exerting a turning effect an the armature, and
operating means for coordinating and operating
the selective switch means and rhessiat means
for controllably rotating the tuning shaft.

7. In a device for rotating a tuning shait, a
pair of opposed electro-magnets located at cppo-
sive sides of the shaff, a third electro-magnet
ioccated at another side of the shaft, an armature
cn the shaft in the form of an electro-magnet
exbending 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 i

electrical energy connectad to the magnets and
to the armature, selective switch means inter-
polated hetween the scurce of electrical energy
and the magnets for selectively energizing at one
time one of the opoosed magnets and the third
magnet, and rhecstat means interpolated be-
tween the selective switch means and the op-
posed magnets and the third magnet for chang-
ing the relative degree of energization of one
of the opposad magnets and of the third magnet
for exerting o turning effect upon the armature.

8. In a device for rotating a tuning shaft, a
psir 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 mieans in-
terpolated between the source of electrical en-
ergy and the magnets for selectively energizing
at one time one of the ovposed magnets and
the third magnet, and rheostat means interpo-
lated between the selective switch means and
the opposed magnets and the third magnet for
changing the velative degree of energization of
one of theopposed magnets and of the third mag-
net for exerting a turning effect upon the srma-
ture, said armature being constantly energized
during energization of any of the magnets.

9. In & device for rotating a tuning shaft, a
pair of opposed electro-magnets located at op-
posite sides of the shaft, a third electro-magnet
lecated at another side of the shaft, an arma-
ture on the shaft in the form of an electre-
magnet extending from one side of the shaft and
arranged to be in magnetic reiationship to the
pair ¢f opposed and the third magnets, 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 for selectively energizing at one
time one of the opposed magnets and the third
magnet, and rheostat means interpolated between
the selective switch means and the opposed mag-
nets and the third magnet for changing the rela-
tive degree of energization of one of the opposed
magnets and of the third magnst for exerting a
turning effect upon the armature, and master
switch means interpolated between the source of
electrical energy and the selective switch means.

10. In a device for rctating a tuning shaft, a
pair of opposed electro-magnets lccated at oppo-
site sides of the shaft, a third electro-magnst
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 magnstic relationship to the pair
of opposed and the third magnets, 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 {or selectively energizing at one

time one of the opposed magnets and the third
magnet, and rheostat means interpolated between
the selective switch means and the opposed mag-
nets and the third magnet for changing the rela-

tive degree of energization of one of the opposed

magnets and of the third magnet for exerting
a turning effect upon the armature, and master
switch means interpclated between the source
of electrical enecrgy and the selective switch

-means, and manual means operatively connecting

the selective switch means, rheostat means, and
master switeh means for coordinating and simul-
taneously operating the same whereby the tun-
ing shaft may be controllably rotated and stopped.

1l. In g device for rotating a tuning shait, 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
armature on the shaft in the forin of an electro-~
magnet extending from one side of the shaft and
arranged to be in magnetic relationship with

1,058,435

either one of the pair of opposed electro-magneis
and the third electro-magnet, a source of elec-
trical energy connected to the magnets and to
the armature, selective switch means interpolated
hetween the source of electrical energy and the
magnets, said switch means comprising & pair
ci separated switch points connected to differ-
ent ones of the pair of magnets, a pivoted switch
arm 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
oppesed 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 movable contact arm, where-
by one of the opposed magnets and the third mag-
net may be simultaneously energized while the
remaining oppesed magnet is decnergized and the
degree of energization of said ons of the opposed
magnets and of the third magnet may be changed
to produce turning of the armature for rotating
the tuning shaft.

12. In a device for rotating a tuning shafi, a
pair of cpposed electro-magnets located at op-
posite sides of the tuning shaft, a third electro-
magnet located at another side of the shaft, an
armature on the shaft in the form of an eleciro-
magnet extending from one side of the shafc and
arranged to- be in magnetic relationship with
either one of the vair 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 palr of separated switch points connected to
different ones of the peir of magnets, a pivoted
switch arm swingable into engagement with either
of the switch points and connected to the source
of elecirical energy, a resigstance interpolated be-
tween the source of electrical energy and the on-
posed magnets, a movable contact arm connecied

to the third magnetv and slidable along the re- j

sistance, and manual means for coordinating and
simultaneously operating the pivoted switch arm
and the movakle contact arm, whereby one of
the opened magnets and the third magnet may

be simultaneously energized while the remaining 1

opposed magnet is deenergized and the degres of
energization of said one of the opposed magnets
and of the third magnet may be changed to pro-
duce turning of the armature for rotating the

tuning shaft, said manual means being rctatable

and axially movable, and master switch means
interpoclated hetween the source of electrical en-
ergy and the cpposed and third magnets and the
armature and operable by axial movement of the

manual means while rotating the manual means v

for operating together the pivoted switch arm
and the movable contact arm.
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